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CLARIFICATIONS REGARDING THE TOPOGRAPHICAL LOCATION  OF THE
VASCULAR, LYMPHATIC AND NERVOUS FORMATIONS FROM THE THORAX
APERTURE IN PIGS AND SHEEP

PRECIZARI PRIVIND SITUA TIA TOPOGRAFIC A
A FORMATIUNILOR VASCULAR LIMFATICE
SI NERVOASE DE LA NIVELUL APERTURII TORACALE
LA PORC SI LA OAIE

BERGHES Carmen', M. CUCOANES !, D. CUCA*®, C. COMAN 2, E. VLASE 2
'Faculty of Veterinary Medicine

Spiru HaretUniversity
e-mail: carber63@yahoo.com
“Cantacuzino Institute

REZUMAT

Studiile Tntreprinse au rolul de a aduce uneleipieiccu privire la situda topografi@ a formaiunilor vascular
limfatice si nervoase de la nivelul aperturii toracale la potla oaie

Datele din literatura sunt go relevante deoarece surprind alte fofionai de la nivelul mediastinului antericarf
si se fad o corelaie Tntre acestea.

Studiul a fost efectuat pe 20 cadavre provenitéadeurcei din ferme de cgtere care au prezentat in general
afeaiuni digestivesi nu respiratorii pentru a nu fi afectata zonaddatstudiusi pe cadavre de oi folosite pentru disac
studenilor. Formaiunile vasculare au fost injectate cu un amestepamat in laboratorul de anatomie al disciplinei.

Lucrarea prezirtfotografic mai multe modele disecate stabilindcétt mai mul precizie situgia topografié a
formatiunilor anatomicssi are un pronutat caracter aplicativ in medicina uniadad setine cont de faptulzspecia
prezinta cea mai mare asemanare cu morfologia umana

Cuvinte cheie:mediastin, conduct limfatic, vena cava cranialal. ggrvical caudal

ABSTRACT

The purpose of the studies is to contribute witmealarifications to the topographical locationtioé vascular,
lymphatic and nervous formations from the thoragrgyore in pigs and sheep.

The literature data is little relevant because tthegict other formations from the anterior medrastn, without
making a correlation between them.

The study was conducted on 20 pig corpses fromymtomh farms, with digestive, not respiratory dens in
general, so as not to affect the studied area,@andheep corpses used by students for dissectiom.vascular
formations were injected with a mixture preparethie laboratory of anatomy.

The paper shows pictures from several dissectidegermining as accurately as possible the topograph
location of the anatomical formations, and it hastrang applicative character for human medicima;esthe closest
species to man as experimental morphological misdék pig.

Keywords: mediastinum, lymphatic duct, cranial vena cava,dawcervical ganglion

INTRODUCTION

The fundamental research on the topography of #seular nervous formations from the
aperture of the thorax cavity in animals is apphegc by many researchers, but the data are
presented separately, either for the vascular fooms or for the nervous formations, or for the
lymphatic formations (1, 2, 4). These data areahsepport to interpret he physiological phenomena
and to clarify several aspects regarding the wagppiroaching the formations during surgery on the
anterior mediastinum. The morphology of the spemssmbles that of the man, which recommends
it as an experimental model, provided the Europkegislation of the experimental animals is
observed (4, 5)



MATERIAL AND METHOD

The studies were conducted in the laboratory oftcema of the Faculty of Veterinary
Medicine, on 20 pig corpses from a production faB®fore dissecting, the aorta and the veins were
injected with a mixture of substances preparedhénlaboratory of anatomy. The nervous formations
were treated with a solution of acetic acid 10%e §mph formations were injected with methylene
blue. The lymphatic anatomy of 5 pigs was studied eassified and a new technique for lymphatic
cannulation was developed. The cannulation sucegéssvas 55%.

RESULTS AND DISCUSSION

Formation anatomical approach is at chest levabamg first milestone coast. It protects the
right apical pleural recessive and dissect conthiseptal formations precardiac mediastinal. In
relation to the first rib to show the skull mediaat lymphonodes who are willing and medial to this
axilar lymphonode of the first rib that is locatadrelation to the edge of the skull. Vegetative
plexus is located between cervicotoracic formatimasted superficial venous and arterial located
medial formations ( fig.1).

Fig. 1 — mediastinal aperture approach

The right caudal cervical ganglion, joined in 15naals with the thoracic paravertebral
ganglion 1 and 2 forms a pericarional aglomeralomated on the median face of the first rib in the
dorsal side of the anterior mediastinum, being giladorsally in relation to the long neck muscle,
laterally in relation to the vertebral artery, vatly in relation to the right subclavicular arteapd
on the right of the bicarotic trunk. In all studiedses we have identified the middle cervical
ganglio_n which is attached to the caudal cerviealgijon through the subclavicular loop (fig.2).




Fig. 2 — ggl. cervicotoracic

The right lymph duct passes at a distance of 2 entrally from the cervical-thoracic plexus
formed around the cervical-thoracic ganglia, rugrtimereafter sideways vento-cranially, descending
from the right side of the aorta towards the cramgma cava into which it pours. Before pouring in
the cranial vena cava, the duct displays a bragckwhich, after passing the aorta-pulmonary
ligament, joins again the main duct (fig. 3).

Fig. 3 — lymphatic duct

Cardiac lymph is the most direct medium for anadgzimetabological changes in the
myocardial cell. Currently, sheep are the animalsdufor investigation of myocardial lymphatic
function. However, questions arise when comparing aterpreting the human system to the
experimental model, since the sheep coronary anatsndifferent from human anatomy and
pulmonary lymph contamination is found in up to 8d%ihe cases. Swine, having similar coronary
anatomy to humans, are a proven model for cardiaNasresearch. The purpose of this study was
to investigate the cardiac lymphatic anatomy of $isne and to develop a reliable cannulation
technique to collect the lymph ( fig.4).

Fig. 3 — lymphatic duct cannulated



Conclusiont We conclude that porcine myocardial lymphatias ba successfully cannulated
for the investigation of myocardial lymphatic fuioct.
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ACTIVITY OF LOW -LEVEL LASER THERAPY (LLLT) ON SEPTIC WOUNDS
INDUCED EXPERIMENTALLY IN RABBITS

ACTIVITATEA RADIA TIILOR LASER DE MIC A PUTERE (L.L.L.T.) ASUPRA
PLAGILOR SEPTICE PRODUSE EXPERIMENTAL LA IEPURI
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REZUMAT

Un nunir de 15 iepuri au fost opergrin laparotomie, iar bile au fost infectate experimental cu o suspedsie
24 ore de Staphylococcus aureus, tulpiolati si caracterizat la FMV, USH. Duja contaminare cu 0,5 ml suspensie
bacterie#i/plag, pligile au fost suturate. Un ndimde 3 iepuri au constituit lotul martor neoperat.

Timp de 9 zile, un nuar de 10 iepuri au fost sugiwzilnic, Tncepand din prima zi post operator, araentului cu
radigii laser de mig intensitate (L.L.L.T.) la lungimea de uhde 635 nm, cu o soAdle emisie contirila puterea de
15mW, timp de iradiere de 600 secunde, la distde 0,5 cm. Un nuiinde 5 iepuri au constituit lotul martor netraiat.
perioada de obsertia clinica, iepurii au fost supil examenului hematologic, biochimig morfologic al sangelui,
examenului histologic prin probe biopsice la gtat experimentulusi examenul parametrilor urinari.

Dupd 9 zile de tratament cu L.L.L.T. iepurii au prezgnphgi vindecate Tn propge de 85% 4ra a folosi o
medicaie locak sau generalantiinfegioasi. Lotul tratat a prezentat procese de cicatrizgvtagilor aproape incheiate,
dar examenul histologic a evid@at c in profunzimetesutul conjunctiv de granula era infiltrat cu limfocitesi
polimorfonucleare neutrofile. Lotul martor netrataprezentat duplO zile pigi supurate, cu abcese profursiléistule
iar un animal a murit prin septicemie. Parameteinatologici, biochimici sangvini, biochimici urinaru au prezentat
modificiri fatd de lotul martor neoperat, cu exgepevoluiei temperaturii in primele zile post-operatorixanenul
morfologic al sdngelui a evidgat o puternié trombocitoz si monocitoz la lotul tratatsi o accentudt neutrofilie la
lotul netratat. Lotul tratat cu laser a prezeniatpivel crescut al fosfatazei alcaline in perioddadratament.

Cuvinte cheie L.L.L.T., iepuri, pligi septice infectate experimental

ABSTRACT

A number of 15 rabbits were operated by laparotamy the wounds were infected experimentally witdh
suspension oStaphylococcus aureystrain isolated and characterized by FMV, USHyr8up of 3 rabbits formed the
unoperated, control group.

A number of 10 rabbits were treated daily for 9gatarting with the first day after surgery, bwitevel laser
therapy (LLLT), on a wavelength of 635 nm, with&rmW power probe with continuous emission, irrddiatime 600
seconds, from a distance of 0.5 cm. A number dditibits formed the untreated, control group. Dutimg period of
clinical observation, the rabbits underwent a haetogical, biochemical and morphologic examinatafrthe blood, a
histological examination through biopsy sampleshet end of the experiment and the examination ef uhinary
parameters.

After 9 days of treatment with LLLT, 85% of the tats displayed healed wounds. The histological
examination showed that the wound healed supedificéad that deep inside, the conjunctive granolatiissue was
infiltrated with lymphocytes and polymorphonucleautrophils.

The untreated, control group displayed after 10sdagtering wounds, with deeps abscesses andaistahd
one animal died of sepsis. The haematological,hiochemical, urine biochemical parameters shomedifferences
from the unoperated, control group, except fortttembocytosis observed in the LLLT group.

The morphological examination of the blood reveaexrong monocytosis in the treated group dulfiegfinal
days of the treatment and neutrophihiathe untreated group. The group treated withrldssplayed a high level of the
alkaline phosphatase.



Keywords: LLLT, septic wounds, rabbits
INTRODUCTION

Low-level laser therapy is used in the human medieind less in the veterinary medicine as
non-polluting, uninvasive and atoxic therapy (3).

Low-level laser therapy is based on the photostmg effect of the radiations with
wavelength of 630 — 904 nm, emitted continuouslydiscontinuously, on the superficial tissues.
Within the interval of 630 — 904 nm, the effectstbé laser radiations are anti-inflammatory, of
regeneration of the blood capillaries, alleviatimgdema, stimulating collagen synthesis and also
analgesic effects (4).

Alena R.A.P. et al. (2003), have shown that wouedlihg in the rats is stimulated by LLLT
at an intensity of 4.0 J/dnconsecutively with the reduction of the localamimatory processes, the
quantitative increase of the collagen and myofitasfbmultiplication (1). At higher intensities, the
effects have been inhibitory. This explains padstimome failures following the low-level laser
therapy, by the lack of precise therapy protoabétermined by experiments, in order to produce the
expected photostimulating effects.

Thein vitro studies conducted on fibroblasts have revealeddleeof mitochondria in the
release of ATP to accelerate collagen synthesialmésm and to stimulate the macrophages for the
synthesis of the replication factors and for céfledentiation, for the stimulation of interleukend
interferon synthesis (2, 6, 9, 10).

The statistical study performed on 36 works donth WLLT in the field of traumatology,
regarding the stimulation of wounds healing, haswshthat 22 cases (67%) displayed positive
results (5). This proves once more the necessitietermine the irradiation parameters (wavelength,
energy density applied on the place of irradiatidme time of irradiation, the power density,
frequency, etc.) which must be used constantly rding to the treated affection and to the
biological substrate which must be treated.

In the veterinary medicine, the surgical woundstaomnated with bacteria are frequently
met in practice. The contamination can be the apmsece of accidents or it may appear, as
exceptions, post-surgery.

The healing of these wounds is mixed and it takdeng time, involving the surgical
drainage of the fistula and abscesses that forenatal and general treatment with antibiotics, or
chemotherapy, etc.

The healing is characterised by the stage of $edfrtng, when the inflammatory processes
in the wound are acute, marked by infiltration witlacrophages or polymorphonuclear neutrophils.
The process ends with the formation of the gramratissues and wound closing by healing.
Healing usually is vicious. Petersen S.R. et aipgLLLT to treat aseptic wounds in horses only
obtained results after a long-period treatment (6).

Studies conducted on the effect of LLLT in the tme@nt of aseptic wounds in rabbits have
shown the stimulating action on the woumpeés primam intentionepra lower duration of the therapy
and lower costs of the therapy (5).

The purpose of the paper was to determine a prbfocdow-level laser therapy for the
treatment of wound infected experimentally in rabbi(septic wounds), monitoring the
haematological, biochemical, serologic, histopaigimal, urinary parameters for each individual
case.

MATERIAL AND METHOD
Laser equipment The laser used consisted of a command moduldvemdaser probes: an

impulse emitting probe (wavelength 830 nm and 30 pWer) and a multiple continuous wave
emitting probe (wavelength 635 nm and 15 mW power).




Irradiation protocol : it was set based on the experiments on softdssseptic wounds
treatment in rabbits (5), observing the followiraygmeters:

- star-shaped multiple probe with wavelength 635 nm

- continuous emission

- power 15 mW

- distance to the wound 0.5 cm

- frequency of treatment: daily

- period of irradiation: 600 seconds

- duration of treatment: 9 days.

Methods of evaluation all animals were monitored for a period of 10gjgyeriod in which
besides the clinical examination and body tempesatevaluation, the haematological,
morphological and serological parameters were @sduated as controls for possible changes of the
parameters; biopsy histological examinations weréopmed in the end of the experiment.

The haematological examinatiomas conducted by recording the erythrocytar patarse
(total count, erythrocytar volume, CHEM, HEM, etdhe total count of thrombocytes and
leukocytes. The examinations were performed oreatological analyzer ACT-5-DIF.

The morphological examinatioof the blood was performed by smears stained Wiy
Grimvald Giemsa and by evaluating the leukocytanéda.

The biochemical examinationf the blood was performed be investigating thiéofang
blood parameters: glucose, azotemia, transaminag@snmaglutamyltransferase, alkaline
phosphatase, GPT and GOT.

The examination of urine parametersonitored the following parameters: density,
glycosuria, pH, proteinuria, ketone bodies, biliryhaematuria, leukocituria, urobilinogenuria.

The histological examinatiowas done by biopsy samples, fixed in alcohol-fdmmaaline
neutrally formalin and Bouin fixative. The samplesre embedded in paraffin and 6 micron slices
have been cut. The sliced samples were stained Mathory’s trichromic technique, HE, May
Grumwald Giemsa on blade, alcian blue 0.2%.

Experimental model 18 clinically healthy Large Belgian rabbits weselected, weighing
1.5 — 2 kg. Three rabbits, the control group, nogisal treatment, were reared in identical
conditions.

A number of 15 rabbits were incised under narcosigsarallel with the median line on the
sides of the flank, on a distance of 7 cm. The @anat parts of interest were the skin, the
subcutaneous conjunctive tissue and the skin nmusdiEach animal received 0.5 ml of
Staphylococcus aureustrain applied on the entire area of the woundadiae applications were
done every day on the entire wounded area. No toogéneral antibiotics were used.

Ten rabbits were treated with laser, accordinght gelected parameters, starting with the
first day after surgery, while 5 animals were meated with laser.

The animals were monitored on a daily basis.

RESULTS AND DISCUSSION

Clinical examination. During the first 48 hours after surgery, the aninals displayed a
slight lack of appetite and polydipsia, accompaniedy hyperthermia in the control group
(Table 1).

Table 1
Average body temperature. Septic surgical wounds
Groups Days in treatment
1 2 3 4 5 6 7 8 9
1 38.7 39.3 38.9 38.6 38.9 38.8 38.8 386 38.5
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The laser treated group displayed a slight 48 hattexr surgery, while hyperthermia was
constant in the control group even on day 9 pasjesy.
The irradiated septic wounds didn’t fester aftedays of therapy and the local oedema
remitte (Fig. 1). On day 9 of therapy, the woundspldy de suture lines but are partially healed.
The resulting scar is tough at palpation and withmobility.

Fig. 1 — Septic surgical wound on day seven of irdsation

The control group healed slowly. On day 7 post egrgthe wounds were still festering and

there were local oedema visible in the incisioraategether with the suppuration of puss. Healing
occurred partially at some extremities of the wqulvl days after surgery, and on day 8 one rabbit
died. The necropsy revealed sepsis wounds.

Haematological examination The main erythrocytar indices are within the nalriimits in

the laser treated group (Table 2).

Table 2
Average values of the main haematological parameter Septic surgical wounds
Erythroc |Haemoglobin Average | Average |Concentratio| Hematocrit |Leukocyt| Thrombocyt
ytes erythrocy |erythrocyta| n of average es es
tar r erythrocytar
volume |haemoglobi haemoglobin
n
Normal | 5x1CF/ul | 12.2 gr./dl | 59/ 18pg/E 33 g/dl 37 — 41 %| 8x10%ul | 120 — 500 x
values 10%/ul
Days of| Gro | Gro | Grou | Grou |Gro |Gro | Grou |Gro | Grou | Grou | Grou | Grou |Gro |Gro | Grou | Grou
therapy|lup llup 2| pl1 | p2 |upljup2| pl |up2| pl | p2 | pl | p2 |upliup?2| pl | p2
0 |5.57/5.40112.92| 12 | 67| 68| 23.1723.8/ 34.57| 33.5| 37.37 35.70| 9.6 |10.1] 881.2| 206
1 |5.39/5.33] 11.5| 10.2565.8| 71 | 21.4| 23.232.46| 32.7 | 35.48 37.95/10.5/10.3) 958.7| 198
3 |4.77|5.49/10.46| 12.7 | 65.6 70 | 21.98/23.1| 33.62| 32.9 | 31.14 38.55|/12.2| 9.1 [1418.7 751.5
7 |5.05/5.67| 11.4| 12.4| 67.267 | 22.5821.9| 33.66| 32.6 | 33.9| 38.0%9.98| 9.8 | 508.8| 908
9 14.67|6.17| 10.5| 13.87 68 | 71| 22.5222.4) 33.8 | 31.6| 31.1243.75/9.82/10.2| 384.5| 627

The thrombocytes and leukocytes counts in the eédegtoup increased significantly. The
average leukocyte count was increased both in rémgeld group and in the control group. The
leukocytosis observed in both groups was determtayadonocytosis (Graph 1).
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Graph 1 — Dynamics of monocytes in the groups of bdits with septic surgical wounds

During the first 18 hours post treatment, a statgrophocytosis was observed (Graph 2).
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Graph 2 - Dynamics of lymphocytes in the groups afabbits with septic surgical

wounds

The increase of the lymphocytes was determinechéystart of the immune processes; it is
an established fact that the laser therapy stimsil#te installation of the immune processes of



defence, including the increase of macrophagesantiophils. Monocytosis was high in the treated
group during the late period of treatment, a preselsich characterises healing. The monocytes that
get to the tissues are transformed into macrophagdls involved in the processes of phagocytosis
and of transformation in antigen bearing cells. Phecess of eosinophilia and basophilia observed
during late healing (Graphs 3, 4) presumes theggaation of eosinophils and basophils by the
elaboration of leukotriene, as well as the shapintpe inflammatory processes through the biogenic
amines which the basophils elaborate.
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Graph 3 - Dynamics of eosinophils in the groups atnimals with septic wounds
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Graph 4 - Dynamics of basophils in the groups of amals with septic wounds

Because of the high content of histamines whichbdmophils synthesise, they participate in
the processes of tissue regeneration and healingebgynthesis of leukotriene and prostaglandins,
products which speed up the local processes ddeagation and diapedesis of the derma capillaries.

In the control group, leukocytosis is accomplistbrtbugh neutrophylia, when the values
exceed the normal limits during the last 5 daysnohitoring. The high values of the neutrophils
suggest that the inflammatory processes are insfuilhg in the control group, while in the treated
group monocytosis is predominant, these cells biginglved in the processes of regeneration. This



shows that laser therapy stimulated the proceskéissoie regeneration, compared to the control
group, as also documented by the macroscopic e@wolaf the wounds.

The histological examinationrevealed in the treated group the existence oixadrprocess
of healing, consisting in the alternation of heglprocesses which ended after 9 days of treatment,

with the existence of processes of lymphocyte aadraphage infiltration deep in the derma (Fig.
2).

Fig. 2 — Septic surgical wound on day 12 post-surgeand day 9 of irradiation; H.E.
staining technique: Ob. 10x

In the case of the mixed processes of healinghelsation runs deficiently and displays a
strong acanthosis (Fig. 3).

Fig. 3 — Acanthosis. Surgical septic wound — irradited group. Deep on the derma
processes of lymphohistocytar infiltration persistas well as necrotic processes. H.E. staining
technique; Ob. 10x

Even though in the superficial epidermal and deramah the healing processes seem to be

concluded, in the deep derma, inflammatory processatinue, characterised by lymphohistocytar
and neutrophils infiltrations.



In the control group not treated with laser, afietays of treatment we observed both at the
surface of the wound, which was in full processearhoving the necrosed tissue, and in deep tissue
the formation of micro abscesses (Fig. 4).

o= ST ‘ 53 -
Fig. 4 - Surgical septic Wound control group Mim abscesses in the derma, 9 days

after surgery.
May — Griumvald — Giemsa staining technique; Ob. 20x

Haemorrhagic areas, oedema and necrosis were eldserthe area of the reticular derma
and in the basal layer of keratinocytes (Fig. 5).

Fig. 5 - Surgical septic wound — control group. Neosis in the derma, 9 days after
surgery.
H.E. staining technique; ob. 10x

Biochemical examination of the bloo¢dthe vales range within the normal limits boththie
treated group and in the control group (Table 3gept for the alkaline phosphatase, which is
increased..




Table 3

Average values of the serum biochemical parameterSeptic surgical wounds

Parameters | Normal Days in treatment
values 0 1 3 7 9
Group | Group | Group | Group | Group | Group | Group | Group | Group | Group
1 2 1 2 1 2 1 2 1 2

Glucose 112- 83 93.95| 118.4| 68.2 136 75.6 6785 704 117.8 1435
(mg/dl) 160

Urea <54 50.98| 54.7| 2464 3015 22.34 473 36/95 32.3%.624| 35.2
(mg/dl)

Alkaline 34-110 | 189.95 96.2 | 344.4| 198.20 4244 60.75 1632817.5| 161.5 183
phosphatase
(mg/dl)

AST (GOT) | 76-129 81 179 41.84 47.4 476 2414 318 3%.4 127 6.5 71

ALT (GPT) | 75-119| 29.95| 43.9 55.4 49 49 457 40.87 7505  71.90.05

I'GT 0.15-18 5 5 1494 184 184 18.8 8.25 1505 721 20

We consider that the constantly higher level of dlaline phosphatase was determined by
the process of accelerated phagocytosis observige iseptic wounds and due to the build up of cell
detritus and to the necrotic process started by kiaeteria. The bacteriological examination
performed after 7 days of laser treatment, usiritpnoswabs to collect material from the wound
surface, showed a lower number of Gram-positivengazompared to the control group.

The biochemical examination of the urinedidn’t show changes of the urine parameters in
the two groups.

After 9 days of laser therapy on the septic wouratipced experimentally, we consider that
phototherapy stimulated the healing processes msdiet regeneration at skin surface without,
however, solving the deep inflammatory procesdesnecrotic processes continued in deep derma,
which may cause micro abscesses and fistula.

We consider that the process of superficial stitmhaof tissue regeneration was determined
by the limits of action of the radiation with a vedength of 630 nm, which is limited to a few cm in
deep, which could not determine in the short tifhtherapy the deep sterilization of the tissues.

CONCLUSIONS

1. The laser treatment of the septic wounds comiat®d experimentally with the mentioned
germs, for 9 days, stimulated the processes ofrcipéhealing of the wounds.

2. Deep in the derma, inflammatory and lymphohigarcinfiltrative processes persisted,
evolving towards micro abscesses.

3. The quantitative haematological examination ahd leukogram showed a strong
leukocytosis in both groups during the first poge@tory days, leukocytosis determined by the
lymphocytosis in the LLLT treated group, followeg monocytosis, which proved the beneficial,
not noxious, action of the laser radiations.

4. The serum biochemical parameters ranged withen formal limits in both groups,
including in the control group which didn’'t havergery, except for the alkaline phosphatase which

was increased throughout the monitoring periodath lmperated groups; this supports the non toxic
action of the treatment.



5. Regarding the septic wounds, we recommend teiigser therapy after the application
of local and general therapies, function of thelbamgram, followed by the stimulation if tissue
regeneration and healing by laser therapy.
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REZUMAT

A fost studiad activitatea bactericidsi antimicotid, ,in vitro” si ,in vivo” a solutiei de 1% de Catiorom, biocid,
pe baZz de aminequaternare.

Testarea ,in vitro” s-a efectuattfade un nurar de 14 tulpini bacterieng de 4 tulpini de micg, izolate si
tipizate, din colega A.T.C.C.si FMV. Tulpinile, cultu proasjta de 24 ore, au fost puse Tn contact cu ts@ll%
Catiorom in raport de /1§ lasate timp de 10, 30 60 minute. Dup acest interval fiecare saie a fost reir@manati
pe mediu cu buliogi agar nutritiv, buliorsi agar VFsi Sabouraud solid.

Activitatea antibacteriansi antimicotica Tnregistrad dup 7 zilesi respectiv 14 zile de la refimanare a fost de
100% dug@ un contact de 10 minutetfiade tulpinile: Enterococus fecalis, Enterococu<iia®, Bacillus anthracis,
Listeria monocitogenes, Erysipelatrix insidiosagliesichia coli 0 157:H7, Escherichia coli var. Bellgs, Salmonella
enteritidis, Salmonella typhimurium, Aspergilus eig Penicilium glaucum. Ddp30 minute de contact, activitatea
bactericid si antimicotici a fost de 100%i fata de Staphylococus aureus var Oxford, Staphylocoauesmedius,
Baccilus cereus, Clostridium perfringens, Pseudama@eruginosa, Candida albicaus, Malassesia pachatls.

.In vivo”, activitatea antibacteridnsi antimicotic a fost testatdup decontaminarea cu sola 1% Catiorom, a
unor spdi de crateresi de spitalizare a animalelor. Probele de saieiteecoltate la 2 orgi, respectiv, 24 ore de la
decontaminare au fost negative, NTG fiind sub 1@ngai/ ml. In mediile inamarntate nu au fost evideiate bacterii
coliforme sau streptococi.

Cuvinte cheie:amine quaternare, activitate bacterigigi antimicotiai, catiorom — biocid

ABSTRACT

The in vivo and in vitro bactericidal and antimycotic activity of 1% Catiar solution, biocide based on
quaternary amines was studied. Its efficacy fordbeontamination of animal rearing and hospitaliwaareas has also
been investigated.

The in vitro testing was conducted on 14 bacterial strainsZantycetes strains, isolated and typified, from
FMV Bucharest collection.

The strains, fresh 18-24h culture, were broughd ountact with the 1% Catiorom solution, in a 1fafo, and
left so for 10, 30 and 60 minutes. After contaet;tesolution was reseeded on tomato broth andtinetagar, tomato
broth and VF agar and solid Sabourand mediums.

The antibacterial and antimycotic activity recorddter 7 and 14 days from seeding on nutritive medi and
incubation at 37C and at 2%C was 100% after 10 minutes of contact, agdimséerococus fecalis, Enterococus faecium,
Bacillus anthracis, Listeria monocitogenes, Erysipex insidiosa, Escherichia coli 0 157:H7, Eschaia coli var.
Bruxelles, Salmonella enteritidigar Oxford, Salmonella typhimurium, Aspergilus nig&enicilium glaucumAfter 30
minutes of contact the bactericidal and antimycatativity was 100% againsstaphylococus aureugar Oxford,
Staphylococcus intermedius, Baccilus cereum, Gttistn perfringens, Pseudomonas aeruginosa, Candit&ans,
Malassesia pachydermatiso.

The antibacterial and antimycotic activity of theaternary amines within the 1% Catiorom solutiors wested
by the decontamination and disinfection of areaduer animal rearing and hospitalisation. The daspollected 2
and 24 hours after decontamination were negati@_ being below 10 germs/ml. The seeded mediums freeeof
coliform bacteria or streptococci.

Keywords: quaternary amines, bactericidal and antimycatto/ay, Catiorom biocide



INTRODUCTION

The quaternary amines have been used in medicemingt since 1935 as antiseptic
substances due to their bactericidal, algicideartdungal properties (6). Due to the substitutodn
the organic radicals with 4 hydrogen atoms, theequary amines acquire important biological and
physico-chemical properties, among which a verydgeolubility, electrolytic and emulsification
power. Due to their properties, the quaternary asiirare used as antiseptics, detergents,
disinfectants, sanitation agents (6).

The bactericidal and bacteriostatic activity wasidsd in general, showing that the
quaternary amines have bactericidal activity agal@Bsam-positive germs, while their activity
against the Gram-negative germs is less powerful Tbe quaternary amines have been used as
disinfecting substances due to their low toxicitytbe tegument and due to their lack of noxiousness
against the environment (4). Due to their bacteaki algicide and antimycotic activity, the
quaternary amines are used in the human mediciaetseptic substances for the disinfection of the
surgery instruments and equipment or as disinféstéor the surgery rooms. The mechanism of
action on the bacteria has yet to be elucidated.

The quaternary amines are supposed to act on thmbrame of the microorganisms
preventing the accomplishment of the metabolic ggees by the inactivation of the enzymes from
the structure of the cell membrane.

Catiorom is a commercial preparation produced erbtisis of quaternary amines. The active
substance is alkyl-dimethyl-benzyl-ammonium chleri@he active substance is used to disinfect the
vehicles used for animal transportation, for theirdection and decontamination of the animal
farms, for the decontamination of the flooring fréme food industry units, in meat processing units,
slaughter houses, etc.

The virucide activity of the active substances haen proved by the inactivation of the
Newcastle disease virus, avian infectious bursitiss, avian influenza virus and avian infectious
bronchitis virus after 30 minutes of contact (2).

The purpose of the paper is to show ithevitro bactericidal and antifungal activity of the
alkyl-dimethyl-benzyl-ammonium chloride from thengposition of 1% Catiorom solution, as well
as the result of its action for the decontaminatibareas used for animal rearing and exploitation.

MATERIAL AND METHODS

Strains Fourteen Gram-positive and Gram-negative badtstiains and four fungi strains
have been selected, from FMV-USAMV Bucharest ctilbe; as follows:
Bacteria
Bacillus anthracis
Bacillus cereus
Clostridium perfringes- biotip A
Escherichia coli var Bruxelles
Escherichia coli 0 175: H
Enterococcus faecalis
Enterococcus faecium
Erysipelotrix insidiosa
9. Listeria monocytogenes
10.Pseudomonas aeruginosa
11. Salmonella tyhphimurium
12. Salmonella enteritidis var Oxford
13. Staphylococcus aureusar Oxford
14. Staphylococcus intermedius

NGO R~LONE

Fungi



Aspergillus niger
Candida albicans
Malassezia pachidernatis
Penicilinium glaucum

R\ =

Culture mediumThe following culture mediums have been usedcesbin vitro andin vivo
the bactericidal activity:
e Tomato broth and nutritive agar;
e Tomato broth and VF agar;
e Sabouraud agar.

Test water Thein vitro fungicide and bactericidal activity was testedhand water with 300

mg calcium/Il, according to standa®R EN 14675

Catiorom is a disinfecting solution with 1% alkyhtethyl-benzyl-ammonium chloride and contains
2% isopropyl alcohol as emulsifying agent. The picids recommended for use diluted 1%. At this
dilution the product is not toxic, doesn’t endantjier and work security, or the environment. The
product is recommended for the prophylactic andiired disinfection of the areas from animal
houses, poultry farms, slaughterhouses, small Btauginits, meat processing units, dairy factories,
sanitary facilities, vehicles transporting animals.

Experimental model

a) “in vitro” testing. The bactericidal and antifungal activity of th@guct was evaluated on
fresh, 18-24h, cultures of the strains mentionatleeaThe bacterial and fungal suspensions were
put into contact with the solution of 1% Catioroma ratio of 10/1 (9 parts Catiorom and 1 part
bacterial or fungal suspension).

After a contact of 10, 30 and 60 minutes, each umé{Catiorom and the bacterial or fungal
suspension) were seeded with 0.1 ml in specifisvtfronediums, i.e., in plates with Sabourand agar,
and incubated at 8¢ and 28C, respectively, for 15 days. The samples were éeanon a daily
basis.

b) Decontamination testingThis was done applying the 1% Catiorom solution the
flooring of an animal house and on the entire s@faf a hospital-clinic for pets, after a rigorous
mechanical cleaning, using 1 I/square meter of.area

The decontamination state was evaluated usingt#msiard method i.e. areas of 100 sm
100 cm were decontaminated and wiped with steaten swabs 2 and 24 h after decontamination.

The samples were collected from 5 locations of eablective. The effect of the
decontamination was determined using the total gayont (TGC) technique and the presence of
coliform bacteria or of staphylococcus, using dzanethods for each cotton swab.

RESULTS AND DISCUSSION

Table 1 shows the results of the bactericidal amtfuemgal activity of the alkyl-dimethyl-
benzyl-ammonium chloride.

Table 1

Evaluation of the bactericidal and antifungal activuty of Catiorom

Period of contact
(minutes) Final result
10 | 30 | 60

Gram

Bacterial strain tinctoriality




1 | Staphylococcus aureus var Oxford + + - - inactivated
ATCC
2 | Staphylococcus intermedius FMV 204 + + - - | inactivated
3 | Enterococcus faecalis FMV 12 - - - - | inactivated
4 | Enterococcus faecium FMV 30 - - - - | inactivated
5 | Bacillus cereus FMV 1240 + + - - | inactivated
6 | Bacillus anthracis FMV 1190 R + - - - inactivated
7 | Listeria monocytogenes FMV 51 + - - - inactivated
8 | Erysipelotrix insidiosa FMV 412 + - - - | inactivated
9 | Clostridium perfringes A FMV 214 + + - - | inactivated
10 | Escherichia coli 0 175: i FMV 302 - - - - | inactivated
11 | Escherichia coli var Bruxelles ATCC - - - - | inactivated
12 | Salmonella enteritidis var Oxford ATCC - - - - | inactivated
13 | Salmonella tyhphimurium FMV 53 - - - - inactivated
14 | Pseudomonas aeruginosa FMV 1420 - + - - | inactivated
Fungal strain
1 | Candida albicans FMV 218 + - - | inactivated
2 | Malassezia pachidernatis FMV 154 + - - | inactivated
3 | Aspergillus niger FMV 307 - - - | inactivated
4 | Penicilinium glaucumFMV 402 - - - inactivated

The experimental results show that the 1% alkylediml-benzyl-ammonium chloride
solution displayed an outstandiimgvitro effect after 10 minutes of contact against mastirs$ that
were used (9/14), while after 30 minutes of contdat bactericidal activity was 100% against all
used strains (14/14). The strains $thphylococcus aureus, Staphylococcus intermed@asillus
cereus,Clostridium perfringesand Pseudomonas aeruginosae those which were not activated
after a contact of 10 minutes with the disinfectsagution.

Most strains which were not inactivated during tlist 10 minutes belong to the Gram-
positive group. After 30 minutes of contact, thesains were eventually inactivated as well.

The antifungal activity of the disinfecting solutiavas 100% after 30 minutes of contact.
The 2 tested yeast§andida albicansand Malassezia pachidernatisemained viable after 10
minutes of contact, but were eventually inactivaéidr 30 minutes of contact.

The sanitation tests conducted in the animal staftkin the veterinary hospital-clinic, 2 and
24 h from decontamination, produced results withm admitted range, the total germ count (TGC)
being lower than 10 germs/ml. The collected sanmasamples didn’'t show coliform bacteria or
staphylococci.

CONCLUSIONS

The 1% alkyl-dimethyl-benzyl-ammonium chloride frothe composition of Catiorom
manifested a strong bactericidal and antifungaVviggtafter a 10 minutes contairt vitro.

The quaternary amines diluted to 1%, in the conjpmsbf Catiorom product, acted on the
Gram-positive bacteria after a period of 30 minutes
The Gram-negative bacteria were inactivated aftamaiact of 10 minutes vitro.

A contact of 2 hours was sufficient to demonsttate bactericidal and antifungal effect of
the 1% Catiorom solution for the decontaminatiothef areas from production units.

Some Gram-positive bacteria were more resistatitédactericidal action of the quaternary
amines, but were eventually destroyed after 30 tagaf contact.
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REZUMAT

A fost studial activitatea bactericidsi antimicotidi, ,in vitro” si ,in vivo” a solutiei de 1% de Decontaminol, biocid,
pe baz de amestec de aminequaternai® glutanaldehial

Testarea ,in vitro” s-a efectuattfade un nuriéir de 14 tulpini bacteriengi de 4 tulpini de micg, izolate si
tipizate, din colega A.T.C.C.si FMV. Tulpinile, cultu proasjta de 24 ore, au fost puse Tn contact cu ts@ll%
Decontaminol in raport de /K0 |asate timp de 10, 3¢i 60 minute. Dup contact soltiile au fost reinamanate pe
mediu cu buliorsi agar nutritiv, buliorsi agar VFsi Sabouraud solid.

Activitatea antibacteriansi antimicotic Tnregistrad dupa 7 zilesi respectiv 14 zile de la reiimanare a fost de
100% dug un contact de 10 minutetiade tulpinile: Enterococus fecalis, Enterococusifa®, Bacillus anthracis, Listeria
monocitogenes, Erysipelatrix insidiosa, Eschericioia0 157:H7, Escherichia coli var. Bruxelles]rBanella enteritidis,
Salmonella typhimurium, precugi fatd de Candida albicaus, Malassesia pachydermatisergips niger, Penicilium
glaucum. Dup 30 minute de contact activitatea bactegicid antimicotici a fost de 100%i fata de Staphylococus
aureus var Oxford, Staphylococcus intermedius, (Rs®onas aeruginosa.

.IN Vvivo”, activitatea antibacterian si antimicotici a fost testdt dupi decontaminarea cu sola 1%
Decontaminol, a unor spiede crateresi de spitalizare a animalelor. Probele de saeitacoltate la 2 orgi respectiv
24 ore de la decontaminare au fost negative, Ni@ fiub 10 germeni/ ml.In mediile #martate nu au fost evidgiate
bacterii coliforme sau streptococi.

Cuvinte cheie:amine quaternarei glutanaldehid:, activitate bactericid si antimicoticz, decontaminol — biocid

ABSTRACT

Thein vitro bactericidal and antimycotic activity of 1% Decaminol solution, biocide based on quaternary
amines and glutaraldehyde, was studied. Its effidac the decontamination of animal rearing areas hlso been
investigated.

The in vitro testing was conducted on 14 bacterial strains 4ndycetes strains, from FMV Bucharest
collection.

The strains, fresh 18-24h culture, were brougtd guntact with the 1% Decontaminol solution for 30,and
60 minutes. After contact, each solution was reséexh tomato broth and nutritive agar, tomato bestti VF agar and
solid Sabourand mediums.

Thein vitro antibacterial and antimycotic activity was exandiradter 7 and 14 days from seeding on nutritive
mediums and incubation at®7and at 2%C.

The bactericidal and antimycotic activity was 108fer 10 minutes of contact, agaifsiterococcus faecalis,
Enterococcus faecium, Bacillus anthracis, Listarianocytogenes, Erysipelotrix insidiosa, Escheridu 0 175: H,
Escherichia coli var Bruxelles, Salmonella enteligi Salmonella tyhphimuriunas well as again&€andida albicans,
Malassezia pachidernatis, Aspergillus niger, Pdhigum glaucum

After 30 minutes of contact the bactericidal andraycotic activity was 100% againStaphylococcus aureus
var Oxford, Staphylococcus intermedasdPseudomonas aeruginoszo.

The antibacterial and antimycotic activity of 1%ddataminol solution was tested on 800 square mefeasea used for
animal rearing and hospitalisation. The samplekectadd 2 and 24 hours after decontamination wegatnee, the TGC
being below 10 germs/ml. The seeded mediums weeedf coliform bacteria or streptococci.

Keywords: biocide, quaternary amines, glutaraldehyde, bmotkal and antimycotic activity



INTRODUCTION

The quaternary amines have been used in the hunmthcime starting since 1935 as
antiseptic as disinfectants and cationic soaps.fif$teobservations on their bactericidal algicatel
antifungal activity were done between1950-1955, muttests have been performed to determine
their bactericidal and antimycotic activity. Due tteeir emulsifying bactericidal and antimycotic
properties the quaternary amines have been usddwwde as biocide agents.

The bactericidal and bacteriostatic activity waslstd on Gram-positive and Gram-negative
germs, which showed that the quaternary amines haxery good bactericidal activity against the
Gram-positive germs.

The quaternary amines have been used as disirgestinstances due to the low toxicity of
the working solutions on the tegument and due é@r thck of noxiousness against the environment,
with no danger to the life and health of the opmsat Due to their bactericidal, algicide and
antimycotic activity, the quaternary amines aredusarrently for the disinfection of the surgery
instruments, protection equipment and surgery rodrhe mechanism of action on the bacteria has
yet to be elucidated. The quaternary amines ar@osgol to act on the enzymes from the cell
membrane of the bacteria and mycetes, blockingrtbehanisms of trans-membrane transportation.
Due to this action, the cells discontinue theirabetism.

Glutaraldehyde is a substance known for its antésed and antifungal activity, but poorly
teratogenic and oncogenous. Glutaraldehyde is Hletfigde used as disinfectant and chemical
sterilizer due to its biocide activity on a wideesprum of bacteria, fungi and viruses.

Decontaminol is a biocide prepared from alkyl pHeoip dimethyl ammonium chloride,
glutaraldehyde, isopropyl alcohol, nonylphenol etlate and water, the main component being a
quaternary amine. The 1% solution is used to desinthe animal farms, in the food industry units,
for the disinfection of the vehicles used for aritnansportation, for the prophylactic and required
decontamination of the animal farms.

The in vitro virucide activity of the quaternary amines has bdetermined on 4 viruses
frequently met in the poultry farms, where theydurce great lossedléwcastle disease virus, avian
infectious bursitis virus, avian influenza virusdaavian infectious bronchitis viriig2, 3)

The virucide activity of Decontaminol was manifafier 10 minutes of contact (3).

The purpose of the paper is to show ithevitro bactericidal and antifungal activity of 1%
Decontaminol solution, preparation based on alkyrml o/p dimethyl ammonium chloride and
glutaraldehyde.

MATERIAL AND METHODS

Strains Fourteen Gram-positive and Gram-negative badtstiains and four fungi strains
have been selected, from FMV-USAMV Bucharest ctibe; as follows:

Bacteria

15. Staphylococcus aureugar Oxford

16. Staphylococcus intermedius

17.Enterococcus faecalis

18.Enterococcus faecium

19.Bacillus cereus

20.Bacillus anthracis

21.Listeria monocytogenes

22.Erysipelotrix insidiosa

23. Clostridium perfringe#\

24.Escherichia coli 0 175: H

25. Escherichia coli var Bruxelles

26. Salmonella enteritidis var Oxford

27.Salmonella tyhphimurium



28.Pseudomonas aeruginosa
Fungi

29.Candida albicans

30.Malassezia pachidernatis

31. Aspergillus niger

32.Penicillinium glaucum

Culture mediumThe following culture mediums have been usecesbin vitro andin vivo the
bactericidal activity:
e Tomato broth and nutritive agar;
e Tomato broth and VF agar;
e Sabouraud agar.

Test water Thein vitro fungicide and bactericidal activity was testedhand water with 300
mg calcium/Il, according to standa&®&R EN 14675

Decontaminolis a biocide containing 15% alkyl phenol o/p dinyethmmonium chloride,
5% glutaraldehyde, isopropyl alcohol, nonylphertbbgilate as emulsifiers and deionised water.

The commercial solution is a clear, colourless|loyash with a characteristic smell; it is
used in a proportion of 1%. The product is reconueenfor the prophylactic and required
disinfection of the areas from animal farms (aninfauses), and in the feed industry
(slaughterhouses, meat processing units, sanaarties, factory laboratories) and for the vebgl
transporting animals. At 1% dilution the productniet toxic, doesn’'t endanger life and work
security, or the environment.

Experimental model

a) “in vitro” testing. The bactericidal and antifungal activity of th@guct was evaluated on
fresh, 18-24h, cultures of the strains mentionatleeaThe bacterial and fungal suspensions were
put into contact with the solution of 1% Decontaahiim a ratio of 10/1 (9 parts Decontamirasid 1
part bacterial or fungal suspension).

After a contact of 10, 30 and 60 minutes, each unex{Decontaminoand the bacterial or
fungal suspension) were seeded with 0.1 ml in §pegrowth mediums, i.e., in plates with
Sabourand agar, and incubated atC3and 25C, respectively, for 15 days. The samples were
examined on a daily basis.

b) Decontamination testingThis was done applying the 1% Decontamisalution on the
flooring of an animal house and on the entire s@faf a hospital-clinic for pets, after a rigorous
mechanical cleaning, using 1 of | 1% solution/squaeter of area.

The decontamination state was evaluated usingt#melard method i.e. areas of 100 sm
100 cm were decontaminated and wiped with steat®n swabs 2 and 24 h after decontamination.

The samples were collected from 5 locations of eablfective. The effect of the
decontamination was determined using the total gayant (TGC) technique and the presence of
coliform bacteria or of staphylococcus, using dl@smethods for each cotton swab.

RESULTS AND DISCUSSION

Table 1 shows the results of the bactericidal artdumgal activity of the alkyl phenol o/p dimethyl
ammonium chloride and glutaraldehyde.

Table 1



Evaluation of the bactericidal and antifungal actiuty of DECONTAMINOL

Period of contact
Elr; Bacterial strain tin(:ct;(;ﬁg]ity (minutes) Final result
' 10 30 60
1 | Staphylococcus aureus var Oxford + + - - | inactivated
ATCC
2 | Staphylococcus intermedius FMV 204 + + - - | inactivated
3 | Enterococcus faecalis FMV 12 - - - - inactivated
4 | Enterococcus faecium FMV 30 - - - - inactivated
5 | Bacillus cereus FMV 1240 + - - - inactivated
6 | Bacillus anthracis FMV 1190 R + - - - inactivated
7 | Listeria monocytogenes FMV 51 + - - - | inactivated
8 | Erysipelotrix insidiosa FMV 412 + - - - | inactivated
9 | Clostridium perfringes A FMV 214 + - - -| inactied
10 | Escherichia coli 0 175: i/} FMV 302 - - - - inactivated
11 | Escherichia coli var Bruxelles ATCC - - - - inactivated
12 | Salmonella enteritidis var Oxford ATCC - - - - inactivated
13 | Salmonella tyhphimurium FMV 53 - - - - | inactivated
14 | Pseudomonas aeruginosa FMV 1420 + + - - inactivated
Fungal strain
1 | Candida albicans FMV 218 - - - inactivated
2 | Malassezia pachidernatis FMV 154 - - - | inactivated
3 | Aspergillus niger FMV 307 - - - | inactivateq
4 | Penicillinium glaucumFMV 402 - - - | inactivated

The experimental results show that Decontaminagdpct prepared from quaternary amines
(alkyl phenol o/p dimethyl ammonium chloride andtglaldehyde) used in 1% dilution displayed
an outstandingn vitro effect after 10 minutes of contact against mosthef Gram-positive and
Gram-negative strains that were used (11/14), wditer 30 minutes of contact, the bactericidal
activity was 100% against all used strains. Thé&r@rss which were not activated after a contact of
10 minutes are Gram-positive, but they were evéiytumactivated after a contact of 30 minutes.

The antifungal activity of the disinfecting solutisvas 100% after 10 minutes of contact
against the 2 yeast and the 2 mycetes strains.

The intense bactericidal and antifungal activitytied 1% Decontaminol solution against the
Gram-positive and Gram-negative germs that wetedesis well as against the fungi, is supported
in our opinion by the action of the glutaraldehykigown to be a strong disinfectant.

The sanitation tests conducted in the animal stabtein the veterinary hospital-clinic, 2 and
24 h from decontamination, produced results withm admitted range, the total germ (mesophyllic
organisms) count (TGC) being lower than 10 germs/fhle collected sanitation samples didn’t
show coliform bacteria or staphylococci.

CONCLUSIONS

The 1% Decontaminol solution prepared from alkyémpdl o/p dimethyl ammonium chloride
and glutaraldehyde manifested a strong bacterieiddlantifungal activity after a 10 minutes contact
against most Gram-negative and Gram-positive génatsvere tested.

Three of the tested bacterial strains, belonginthéoGram-positive group, were inactivated
after a contact of 30 minutes.



A contact of 2 hours was sufficient to for the disction of the areas from animal rearing
and hospitalization units after the mechanicalrulez

The bactericidal an antifungal action of the quadey amine is enhanced by the addition of a
low proportion of glutaraldehyde.
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REZUMAT

Au fost studiate modifirile histologice produse in diferite organe duiptoxicgia experimental a soarecilor
SPF cu Catiorongi Decontaminol, substam biocide preparate din amine quaternare.

Loturi de cate 1Qoricei SPF linia NMRI, Tn greutate de 19,5-21,5ugf@st inocul& intraperitoneal cu 0,2 ml
din concentrgile de 2%, 1,5%, 1,25%, 1%b0,5% din produsele biocid8oriceii au fost monitoriza zilnic, timp de 10
zile, Tnregistrandu-se evala clinici si mortalitatea, Tn condile furajarii si cazirii corespunitoare identice.

Soriceii care au murit au fost necropsidar cei care au supraviet au fost sacrifica si s-au recoltat probe
pentru examenul histologic creier, ficat rinichbrd si gonade. Probele au fost fixate in formol neutlins incluse in
parafiri, seg¢ionate la 5 microngi colorate prin metode topografice (HEricromic Mallory).

Leziunile histologice cele mai semnificative autforgegistrate la loturile inoculate cu concetigr2% (9/10),
mai puine leziuni la lotul inoculat cu 1,5% (5/1§)foarte puine la lotul inoculat cu 1,25% (1/10).

Loturile inoculate cu 1%i 0,5%, dug sacrificare nu au prezentat leziuni. Modifite inregistrate la animalele
moarte inoculate cu 2%, 1,5% 1,25% au constat in leziuni congestisichemoragice la nivelul encefalulyi al
gonadelor ingite de distrofie neuron@| respectiv a celulelor liniei seminage celulelor Sertoli, precungi leziuni
congestive, distroficgi degenerative n ficaf rinichi.

Leziunile congestivei hemoragice din encefal au fost tnregistrate aelil meningeluisi scoatei cerebrale,
insaite de distrofii la nivel neuronal. La nivelul gatelor se Tnregistredzcongestiisi hemoragii interstiale cu
degenerescea celulelor Sertoli, a spermatogoniilgirspermatocitelor de ordinul | Tn majoritatea tobikeminiferi.
Celulele endocrine din insulele Leydig suferocese distrofice. Tn ficat leziunile congesgiZeemoragice sunt prezente
intralobular Tnséte de intumescaa tulbure a celulelor hepatice. Tn rinichi s-awetistrat leziuni de glomeruloneftit
hemoragig, congestiesi hemoragii interstiale. Tn tubii renali se constaieziuni degenerative ale celulelor renale
insgite de desprinderea de pe membrana Baz&brmarea de cilindrii hialini.

Cuvinte cheie amine quaternare, intoxiga experimental, soricei SPF, modifigri histologice.

ABSTRACT

The histological modifications produced in differa@rgans after the experimental intoxication of SRi€e
with Catiorom and Decontaminol, biocides preparedifquaternary amines, has been studied.

Groups of 10 SPF mice, NMRI line, weighing 19.51&g, have been inoculated intraperitonealy withral
of 2%, 1.5%, 1% and 0.5% concentrations of the id®@roducts. The mice were monitored on a daikisér 10
days, recording the clinical evolution and mortalitnder the conditions of identical feeding andging.

The dead mice have been necropsied, and those uivived have been slaughtered and samples were
collected for the histological examination of theaib, liver, kidneys, heart and gonads. The samplese fixed in
neutrally saline formalin, imbedded in paraffingiicrons slices have been cut and stained usinggtapbical methods
(HE and Mallory’s trichromic).

The most significant histological lesions have bebserved in the groups inoculated with the corregion of
2% (9/10); less lesions have been noticed in tbeminoculated with the concentration of 1.5% (5/a0d very few
lesions have been noticed in the group inoculatiéld thre concentration of 1.25% (1/10).

The groups inoculated with the concentrations of 486 0.5% showed no lesions after slaughtering. The
changes observed in the dead animals inoculatdd 284, 1.5% and 1.25% consisted in congestive amabhéagic
lesions in the encephalon and gonads, accompagyieduyonal dystrophy, by dystrophy of the semiired kells, of the
Seroli cells; dystrophic and degenerative congedd#sions in the liver and kidneys have also beponted.

The congestive and hemorrhagic lesions in the dradep have been found in the meninges and cortex,
accompanied by neuronal dystrophies. Interstitimigestions and haemorrhages have been observes gonads, with
degenerating Seroli cells, first order spermatogaral spermatocytes in most seminiferous tubules efdocrine cells



of the Leydig islets also underwent dystrophic psses. In the liver, the congestive and hemorrhiggions were
noticed intralobularly, accompanied by the hepatts intumescence. Lesions of hemorrhagic glonoaephritis,
interstitial congestion and haemorrhages have lodserved in the kidney. Degenerative lesions of rdral cells
accompanied by the detachment from the basal meratanad formation of hyaline cylinders have beereoked in the
renal tubules.

Keywords: quaternary amines, experimental intoxication, &®ée, histological changes

INTRODUCTION

Catiorom and DecontaminoL, are two biocide prepamatmade of quaternary amines used for the
disinfection and decontamination of the exposedsia food processing units, animal production gynit
veterinary laboratories and clinics, animal tramsgt@n vehicles (5). Both substances belong tosthme
group of biocide antiseptics with indications fasidfection in veterinary units (13).

Catiorom contains alkyl-dimethyl-benzyl-ammoniumlarfde, while Decontaminol contains alkyl
phenol o/p dimethyl ammonium chloride and gluteellgle. The ammonium chloride alkyl belongs to the
group of quaternary amines being active cationgwérsed soaps which, due to their superior prigsesdre
used for the hard water too. The quaternary amanesiot toxic. They are active against bacteriafandi,
particularly against Gram-positive bacteria and dida fungi because of their antibacterial, antifaingnd
antialgal properties. They are frequently useduirgery to disinfect the hands, surgery instrumemnts the
operatory field.

The quaternary amines are known to be substantkeswstrong bactericidal, fungicidal and algicidal
activity (7). Recent studies conducted to assesis tirulicide activity have shown that a concetitna of
0.1% has a strong capacity of inactivation of tleavislastle disease virus, avian infectious bursitissy avian
influenza virus after a contact of 10 minutes, agdinst the avian infectious bronchitis virus ag@minutes
of contact (2, 3).

The quaternary amines have been characterized cakiyrby Jacobson et al. in 1916 and used in the
medical practice as disinfectants since 1935 Dokhagited by 7). As antiseptic substances, the goatg
amines have bactericidal and bacteriostatic agti@). They are active against most fungi, protoaod
algae. The studies have confirmed that the quatgaraines have a low toxic activity against thens(@).
They have tensioactive properties being frequarghd as softening or detergent agents (7).

Glutaraldehyde is known to have bactericidal, taobkcidal, slow sporicidal, antifungal and
antimycobacterial (1), as well as virulicidal (Gtigities. In large concentrations glutaraldehydes loxic,
teratogenic and mutagen potential and is suspéctee cancerigenic. In concentrations lower tha®@048pm
it doesn'’t display toxic, teratogenic, fetotoxic @mbryotoxic activity (10). Studies conducted or 34ts
have shown that glutaraldehyde doesn’t have onéoger teratogenic (11).

The mechanism of action of the quaternary aminestigproperly deciphered. The supposition is that
the bactericidal activity is determined by the ploifisy to block the active centres of the bactégazymes or
by its capacity to decrease the superficial tensidrich enables the substances to cross the cetibmame
and denaturate the cell proteins (7).

The purpose of the paper was to determine thelbggtal changes produced by the quaternary
amines from the commercial preparations Catioroth@acontaminol, induced by experimental intoxicatio
in mice.

MATERIAL AND METHOD

1. SPF micefrom NMRI line, weighing 19.5 — 21.5 g have bexssigned to groups with identical
conditions of housing and feeding. Eleven groupd®fmice each, have been formed. Five groups were
inoculated with Catiorom, 5 groups with Decontanhiremd one group was the control group, with no
inoculation.

2. The_biocidesised to inoculate the mice were Catiorom and Diaeoimol. Catiorom is a biocide
containing 15g/100 ml alkyl-dimethyl-benzyl-ammamiwchloride, while Decontaminol contains 15g/100 ml
contains alkyl phenol o/p dimethyl ammonium chlerihd 5g/100 ml glutaraldehyde.

3. Experimental modelThe groups of mice have been inoculated intragezealy (ip) with 0.2 ml of
2%, 1.5%, 1% and 0.5% concentrations of Catioroth @acontaminol, using 10 mice per group. A group
was not inoculated and it used as control group. Aibcide substances have been diluted in steaile Wwater
prepared according to standard SREN 14675 (12) anireals have been individualised by groups.




The mice were monitored clinically for 10 days. Tdead mice have been necropsied and samples
were collected for the histological examinationtieé brain, liver, kidneys, heart and gonads. Thenals
which survived have been slaughtered, necropsied samples were collected for the histopathological
examination. The samples were collected in neytsdline formalin. The groups of mice were housed i
special containers.

4. Histological examinatioriThe samples were imbedded in paraffin and 5-@anislices have been
cut and stained using the usual methods (Malldriciromic and HE).

RESULTS AND DISCUSSION

The mice inoculated with the 2% and 1.5% soluti@veh displayed the following histological
changes upon necropsy:

1. Brain The congestive and haemorrhagic lesions obseénvi# group inoculated with 2% solution
were located at the level of the meningeal memlzranel of the grey matter. The neurons from thereate
molecular and granular layer started necrobiosssiiey the state of hypoxia (Fig. 1)

The Wirchow — Robin spaces around the encephalssel® are ectasied because of the cerebral
oedema which formed. Frequent haemorrhages wes\@asin the nervous matter (Fig. 2)

Areas of degenerescence appeared in the whitemfiite 3).



Fig.3 - rebraldeer;erecence-lE staiﬁing techniqu; Ob. 20x
The choroid plexus is congested and the cerebralsfhird is haemorrhagic.

2. Liver. The histological changes observed in the hepalie were congestive and haemorrhagic.
The blood accumulated in the liver caused the Jassinuses to block (Fig. 4).

Fig. 4 — Hepatic congestion; Mallory’s trichromic $aining technique; Ob. 20x

The hepatocytes from Remack chords undergo a gystrgrocess of intumescence ensuing the state
of hypoxia (Fig. 5)



Fig. 5 — Granular hydric dystrophy; Mallory’s trich romic stalnlng technlque Ob 40x

The most serious lesions have been observed igrthe inoculated with the 2% concentration of
both biocide substances; changes of vacuolar tepatitis have been observed (Fig. 6)

Flg 6 — Toxm hepatitis; HE stalnlng technlque Ob40x

The control groups and the slaughtered animals frargroups inoculated with 1% and 0.5% didn’t
display liver lesions. Some hepatic cells startedrtecrobiosis.

3. Heart The histological changes observed in the hepaltie were congestive and haemorrhagic, of
ectasied lymph capillaries. The major changes eobsen the heart were congestions and haemorrhages,
haemorrhagic myocaditis. Due to the state of hypmaused by the coronary vessels congestion, the
myocardiocytes became dystrophic (Fig. 7)



b B b

romic staiing tchniqe; Ob. 20x

Fig. 7 — Myocardial congestions and hemorrhges; ery"s tr

4. Kidneys They were strongly affected by the action of theaternary amines in 2%
concentration. The high mortality observed in trisup for both biocide substances was determined
by haemorrhagic nephrosis and glomerulitis. A seviaterstitial congestion and haemorrhage
associated with the haemorrhagic glomerulo-nehiitis been observed in these animals (Fig. 8).
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Fig. 8 — Haemorrhagic nephrosis and glomerulitis; Millory’s trichromic staining technique; Ob. 40x

The glomerular vascular networks undergo a prooésyalinosis which makes the vascular
walls break and the renal glomerulus to get blockgdblood. The nephrocyes from the distal
contorted tubules displayed dystrophic processegchwicause necrobiosis and their necrosis
accompanied by detachment from the basal membfamajng the hyaline cylinders which had
blocked the reabsorption processes. The colledings also are blocked by the cuboidal cells
undergoing different stages of necrobiosis andossi(Fig. 9).

Fig. 9 — Interstitial haemorrhage and nephr03|s irto contorted tubules; HE stamlng technlque Ob. 48

5. GonadsThe histological changes observed in the tedtésecanimals inoculated with the 2% and
1.5% concentrations are due to the peritubularsiital haemorrhages and congestions caused bipxie
effect of the biocide substances. The lesions wéserved in the testicular stroma and they cortsiste
severe haemorrhages of the capillary vessels dtieetendothelial walls hyalinosis, which affecteattbthe
seminiferous tubes and the Lgydig islets.

Fig. 10 — Sertoli cells and seminal ceIIs dystrophWIaIIory S trlchromlc stamlng technlque Ob. 20x



Inside the seminiferous tubes, a strong dystropityreecrobiosis of the seminal cells existing in the
first compartment of the hemato-cellular barrier swaoticed; the first order spermatogones and
spermatocytes, as well as the Sertoli cells weeztad (Fig. 10).

The Sertoli cells undergo a process of degenerescemsuing the state of hypoxia. The interstitial
cells of the Leydig islets suffer necrobiotic angistiophic processes. Like in the intoxication with
Salinomycin in poultry, the gonads have been styoaffected, which affected the process of reprdidnc
(4).

6. Lung Congestion of the intralobular vessels and abreoédema have been reported in the lung.
CONCLUSIONS

1. The experimental intoxication in SPF mice witlodide substances prepared from quaternary
amines produced mortality and histological chariggbe groups inoculated with concentrations of &8¢
1.5%.

2. The groups inoculated with 1% and 0.5% concéotrs, as well as the animals which survived
after the inoculation with 1.25% didn’t display dggs in the examined organs.

3. The histological changes observed in the deadnmeropsied animals were determined by the
acute toxic processes, materialized in congestiodshaemorrhages in all studied organs.

4. The experimental intoxication with quaternaryirmes produced dystrophic and necrobiotic
changes and necrosis in the parenchimatous cdlsitbahe liver and in the kidneys, as well ashia grey
matter of the cerebral hemispheres.

5. Congestive and haemorrhagic changes have bpertaé in the testes accompanied by dystrophic
and degenerative changes of the Sertoli cells &tltecsexual cells (spermatides and spermatocyassjyell
as in the interstitial glands (Leydig islets).
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THE HISTOLOGICAL STRUCTURE OF 50 DAY OLD SWINE EMBR YO
STRUCTURA HISTOLOGIC A LA EMBRIONUL DE PORC
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REZUMAT

Studiul s-a efectuat in vederea evidleni structurii histologice a unor organelor dinagitatea toraci@ si
abdominad la embrionii de porc in vargtde 50 zile.

Seciunile transversale seriate prin cavitatea toratig abdominadi la embrionul de porc in vagtde 50 zile au
fost colorate prin metodele HE, tricromiidlallory, impregnaia argentici Gomorisi Giemsa la rece.

Organele din cavitatea toracici abdominaldi prezinti celule fungionale, dar firg a avea organizarea structural
postpartum.

Pulmonul prezint bronhii lobare, fiind in curs de organizare tudé&iconjunctivo-cartilaginoasei mugurii
bronsici. Mezenchimul pulmonar care incepe difgierea corionului brogic Tnconjoae mugurii epiteliali brogici. Tn
masa mezenchimului pulmonar se difgi@a numeroase pele vasculare. Nucleii cartilagino hialini din tunica
musculo-fibro-cartilaginoag sunt absefi. Lobulii pulmonari nu sunt organizissau delimitai de resutul conjunctiv.

Esofagul prezint epiteliul mucoasei in curs de diferare, iar absera muscularei mucoasei nu permite
delimitarea corionului de submucaasGlandele esofagiene lipsesc.

Ficatul prezint celulele hepatice dispuse sub forma cordoanelond ce convergatre vena centrolobulat,

nefiind prezent o delimitare nei a spaiilor Kiernan si a resutului conjunctiv perilobular. Tn capilarele

sinusoidalele hepatice ségpsc aglomeiri de eritroblaste, eritrocitgi alte elemente figurate.

Stomacul cagi intestinul subire este format numai din muceasmusculoas si seroagi, nefiind difererata

submucoasa. Ambele organe sunt lipsite de elenggéemeulare.

Rinichiul prezini elementele constitutive ale nefronului difaiate, nefrocite fundgonale cu polul apical
diferertiat fiind prezemi microvilii, dar fird a prezenta elementele structurale ale aparaudtaglomerular.

Cuvinte cheie dezvoltare embrionat, suine, pulmon, ficat, esofag, stomac, intestimichi.

ABSTRACT

The study is meant to highlight the histologidalisture of certain organs in the thoracic and afidal cavity
of 50 day old swine embryo.

The serial transversal sections through thorawitabdominal cavity of 50 day old swine embryo coéal with
HE methods, Mallory trichromical, silver impregratiGomori and cold Giemsa.

The organs of thoracic and abdominal cavity predenctional cells, but with no postpartum struedur
organisation.

The lung has lobar bronchi and the conjunctiveileginous tunics and the first bronchial cells af®ut to
develop. The pulmonary mesenchyma which beginsbtioechial chorion differentiation, surrounds theorrhial
epithelial and the first bronchial cells

In the whole mass of pulmonary mesenchyma are medtiple vascular nets. The cartilaginous hialinicleus
from the muscular-fibrous-cartilaginous tunic aressing. The pulmonary lobules are not organisedeaimited by
conjunctive tissue.

The esophagus presents the mucosa epithelium iseof differentiation and the absence of mucossaular
doesn’t allow the chorion definition from the subroga. The esophagus glands are also missing. Vidrehkas hepatical
cells as Remack strings which converge towardseh¢rolobular vein, but have no clear delimitatadrihe Kiernan
spaces and the perilobular conjunctive tissue. tlieohepatical sinusoids can be found eritrob)&stsocites and other
figurative elements

The stomach as well as the small intestine is caep@f mucosa, muscular and serous, without subsauc
differentiation. Both organs are missing glandel@ments.

The constitutive elements of the nephrons areufitiated. The functional nephrocites which héneeapical
pole differentiated present microviles but no stnmal elements of the juxtaglomerular apparatus.

Key words:embryo development, swine, lung, liver, esophagfosjach, intestine, kidney.

INTRODUCTION



The research on the ontogenetical development ofesembryo often concentrates on the
embrionary period up to 45 days old (2,6), an ewély important period in terms of creating new
reproduction biotechnologies (transfer of embrios).

The studies effectuated on 45 days old swine embay@ proved the presence of hepatic
cell-strings along with sinusoidal capilars chargeth embrionary sanguineous figurative elements
- hemocitoblasts and erythroblasts included, pmpvihat at this age, the liver performs
hematopoietic function (4,5).

The fetal development of swine embryo is not @ndlg an usual subject of research in the
specific literature, a limited number of articlegst on this topic, while most studies effectuatasc
in fact electronomicroscopic researches on the asinucture of the organs in  course of
differentiation (1,3).

Thus, studies using electron microscopy on swinbrgmaged 26-27 days showed that the
male gonads present differentiated componentss@gh@niferous tubules with the support cells and
the spermatogoniae), while the interstitial tisand testicular Leydig cells are not yet preserthat
this age (3).

Also, at 45 days-old, the stomach microstructures f@n epithelium in course of
differentiation with PAS positive granules on itafaice and in the structure of gastric epithelium
cells (1).

MATERIAL AND METHODS

The purpose of this research is the ontogenetieldpment of the lung, liver, esophagus,
stomach, intestin and kidney in swine embryo 5@sddd from the fecundation.

The embryos were picked up from the uteri of thadkes sacrified by necessity and were
classified by length, with special focus on then7dength embryos. This length corresponds to the
age of 50 days of intrauterin development, at itiné bf embrionary and fetal development.

The histological pieces collected were selecteddisgection and fixed in saline neutral
formol, being processed later for paraffin irsotun. The paraffin blocks were cut to 6 microns and
coloured by the HE methods, Mallory trichromicalyesr impregnation Gomaori and Giemsa cold.

RESULTS AND DISCUSSION

The 50 - days old lung shows a slighfedéntiation of the bronchial tree with the histgitzal
structures that differs in function of the levélpalmonary organization. It is formed of pulmoyar
lobules with epithelial condensation of the brdaathuds that ramify dichotomically. Around the
bronchial buds the mesenchyma condenses and indheedifferentiation of the bronchial
epithelium (fig. 1).



Fig. 1 — Swine embryo - 50 days section by Iungc(D Mallory trlchromlcal Ob. 20x

The pulmonary lobulies are bounded bypgeelobular conjuctive tissue presenting laxe nets
of mesenchymal conjuctive tissue.The functional taghic blood vessels are present in the lobular
mesenchymal peribronchial tissue .(fig. 2)

The bronchial epithelium during this periof embryonic development appears as a simple
prismatic epithelium, being present in the bronkrionuscle. At this age the apical ciles have not
appeared yet.

Fig. 2 — Swine embryo - 50 days; section by lung;aC trlchromlcal Mallory, Ob. 40x

The basal membrane on which lies the epitheliuobigous, and in bronchial chorion there
are collagen fibers and fibroblasts, mastocites lgngphocytes. The fibro-muscular tunic is now
differentiating, the smooth muscular fibers forgiithe Reissessen muscle. Tunic fiboromuscular
tissue continues with perilobular mesenchymatbessig. 2).



The liver — presents centrolobular veins that converge tdsvéine hepatocite strings, the
conjunctive walls that delimitate the hepatic ladsul are non-differentiated, the liver lobulation,
along with the interlobular Kiernan spaces, beesgImarked. (fig. 3).
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Fig. 3 — Swine embryo - 50 days; section through ¢hiver; Col. trichromical Mallory; Ob. 10x

The sinusoidal capillaries are filled lwiritroblasts as during this period the liver b a
hematopoietical function (fig. 4).

Fig. 4 — Swine embryo - 50 days; section through ¢hiver; Col. cold Giemsa; Ob. 10x

The reticulin fibers are present in thes&in capsule and also in the wall of the sinusoida
capillaries (fig. 5).



Fig. 5 — Swine embryo - 50 days; section through éhiver;
The silver impregnation G6émori; Ob. 40x

The esophaguss in course of stuctural organization. The esgpbkahas 3 tunics (mucosa,
musculous and adventicea), the submucosal beingfemedtiated. The mucosa muscular is not
present. The esophagian mucosa is in course dreiffiation: the stratified epithelium and the
chorion are present (fig. 6), without the mucosaecunlar which would delimitate the mucosa from
the submucosa.

The epithelium on the basal layer seambet formed of several cell layers with an intense
mitotic activity which generates the cells of theatuim spinosum, while the pavimentous layer is
missing. The epithelium is delimited from the cloorby an obvious basal membrane.In the chorion
one can notice fibroblasts and fibrocites spreadrathe mesenchymal cells.

Fig. 6 — Swine embryo - 50 days; sectior'1 throughashagus; Col. HE; Ob. 20x



The stomachis formed only of mucosa, muscular and serous,atieence of the mucosa
muscular does not permit the delimitation of th@ran from the mucosa. The gastric mucosa
presents folds that will later transform intocomvevalvules. The gastric folds are covered by a
simple prismatic epithelium presenting accumulat@inmucine at the apical pole.(fig. 7). The
gastric chorion has no glands.At the subepithédad! it is formed by a conjunctive mesenchymal
condensed area. Its deeper level is formed by pucctive lax area in which the fibroblasts and the
fibrocites are predominant, along with the limpbatnd sanguineous capillaries.

- 3 '.;b.'..: o e e TS i
Fig. 7 — Swine embryo - 50 days; section by the stach;
Col. trichromical Mallory; Ob. 10x

The small intestinepresents well developped vilosities and the entt®have a prismatic
shape with the spherical nucleus disposed on thigatgart of the superior third. The apical pole is
not differentiated. The mucosa muscular is in coofsgifferentiation. The tunics of the thin intesti
appear differentiated especially at the level ef shbmucosa , the muscular wall being in course of
organization.The chorion of the intestinal mucasaveakly developped and has no Lieberkihnn
glands.The submucosa has thje form o a fine layeoltagen fibers (fig. 8).



Fig. 8 — Swine embryo - 50 days; section by the egtine;
Col. trichromical Mallory; Ob. 40x

In the vilosity axis, the blood vessels d@nhd lymphatic vessels can be easily noticed aad ar
accompanied by mesenchymal conjunctive tissue ptgullwithmesenchymal cells, fibroblasts,
fibrocites and lymphocites.

The kidney-has the morphological structures of the nephréfiergintiated. One can notice the
Malpighi corpuscules- formed of fenestrated capék of the vascular ball, inglobated in a renal
mesangium- and the Bowman capsule with the podscgigposed on the basal membrane,the
filtration space being present between the twonamiof the Bowman capsule (fig. 9).

g
Fig. 9 — - Swine embryo - 50 days; section throudtidney;
Col. trichromical Mallory; Ob. 40x

The uriniferous tubes have the nephrocytes dispogettie basal membrane like a simple cubic
epithelium. The nephrocytes are present and fumaktim the contort tubules and at the apical pole



the slightly differentiated microvilli are disposkkle a brush border. (fig.. 9) The structural edgs
of the juxtaglomerular apparatus are not present.

At the level of interstitial conjunctive tissuewsted between the uriniferous tubules and at the
level of the vascular glomerus ,the reticulin fdbean be noticed .(fig. 10).
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Fig. 10 — Swine embryo - 50 days; section by thedkieys;
The silver impregnation G6émori; Ob. 40x

CONCLUSIONS

1. The lung presents lobar bronchi; the conjunctive cartilags tunics and the bronchial
buds are in course of differentiation. The pulmgnaesenchyma begins the differentiation of the
bronchial chorion that surrounds the bronchial reghial buds. The pulmonary lobules are not
organized ordelimitated by the conjunctive tissue.

2. The esophagugpresents the epithelium of the mucous in coursdiftérentiation and the
absence of the mucosa muscular does not permiedimaitation of the chorion from the mucosa.

3. The liver presents the hepatocytes disposed as Remack sthnagsonverge towards the
centrolobular vein. The Kiernan spaces and thelgiediar conjunctive tissue are not clearly
delimitated. In the hepatic sinusoidal capillaridsere arte agglomerations of erythroblasts,
erythrocytes and other figurative elements.

4. The stomachand the thirintestine are formed only of mucous, muscular and serous;the
submucous is not differentiated. The mucosa mus@iia course of differentiation. The two organs
have no glandular elements.

5. The kidneythe constitutive elements of the nephron are diffeated, the nephrocytes are
functional with the apical pole differentiated. Tivecrovilli are present but without the structural
elements of the juxtaglomerular apparatus.
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LEUKOCYTES REACTIONS IN RABBITS AS A RESULT
OF HELLEBORUS PURPURASCENSROOT IMPLANT
REACTIA LEUCOCITAR A LA IEPURI CA REZULTAT AL IMPLANTULUI DE
RADACINA DE HELLEBORUS PURPURASCENS

VELICU N., D. CONDUR, N. BERCARU, T. PETRUT
Faculty of Veterinary Medicine, Spiru Haret University
Email: ushmv_velicu.nicolae@spiruharet.ro

REZUMAT

Introducerea transcutanata radacinii de spanz la animale, mai ales la bovine, [og¢ ovine,si cabaline,
denumit Tn folclor ,,spanzit” sau ,,tras cuidacing de spanz” este un procedeu terapeutic etnoiateichy, cunoscugi
aplicat in toate regiunile dipara noastt.

Pentru verificarea leucocitozei produsle spanz, disciplina de Propededticeterinaei de la Facultatea de
Medicinz Veterinae: Spiru Haret a ntreprins o serie de cer@éta iepuri. La aceast specie scopul cercailor a fost
compararea leucocitozei produsle spanz cu leucocitoza indude preparate de tip CantastignPolidin.

S-au folosit 4 loturi de iepuri ddppcum urmeaz

Lotul 1 — 10 iepuri in vargtde 3 luni, injectd timp de 3 zile cu Polidin s.c. 0,5 ml/animal/zi;

Lotul 2 — 10 iepuri in vargtde 3 luni, injectd timp de 3 zile cu Cantastim s.c. 0,5 ml/animal/zi

Lotul 3 — 10 iepuri Tn varstde 3 luni, la care s-a implantat s.cadicinag de spanz (un fragment de 2-3 mm)
care a fost extras dup24 de ore;

Lotul 4 — 10 iepuri in vargtde 3 luni, a reprezentat lotul martor.

Examenele hematologice s-au efectuatadBigile de la ultima administrarg au constat in:

- numirarea leucocitelor prin metoda electrodita un aparat de tip Coulter-Counter;

- numirarea difereniata a diferitelor tipuri de leucocite prin metoda imdctz, dupi efectuarea formulei
leucocitare.

Rezultatele ofinute au evidefiat ca leucocitoza cea mai modéste obine dup: Polidin (leucocitele au crescut
numeric cu 15-20%, neutrofilele cu 40-100%), Catitagl a avut un efect aproape dubludale Polidin, iar &dacina
de spénz un efect triplu. Nu s-a observat o asoeesiebrili dupi spanz. Din aceste date experimentale preliminare s
constafi o leucocitod si neutrofilie pregnant, efectul produs de implantul de spanz fiind maepic decét cel produs
de medicda clasiai.

Cuvinte cheieimplant de spénz, leucocithzepuri.

ABSTRACT

The transcutaneous introduction of Helebomwpprascens root to animals, especially to caffs pmuttons
and horses is an old, popular, terapeuthic proegdumown and applied in all regions of our country.

In order to check the leukocytosis produced byeHefus purpurascens, the disciplin of Propedeofi&piru
Haret Faculty of Veterinay Medicine has done aeseof research in rabbit. The purpose of reseaeshosmparing the
leukocytosis induced by Heleborus purpurascens thiglone induced by substances such as Cantastifaaidin.

There were used 4 lots of rabbits as it follows:

Lot 1-10, 3month old rabbits, injected for 3 daythwPolidin s.c. 0,5 ml/animal/day.

Lot 2-10, 3 month old rabbits, injected for 3 dayth Cantastim s.c. 0,5ml/animal/day.

Lot 3-10, 3 month old rabbits, implanted with Hadeus purpurascens root(a fragment of 2-3 mm) whiak
removed after 24h;

Lot 4-10, 3 month old rabbits, witness lot.

The haematological exams were done after 3 days fin@ last administration and consisted in:

- counting the leukocytes through electronic metivitth a Coulter-Counter device;

- counting the different types of leukocytes throuigdirect method, after obtaining the leukocyt@srfula.

The results showed that the least leukocytosiadsided by Polidin (the leukocytes number grew bA20%
and the neutrophiles number by 40-100%). The ctintdsad almost doubled the effect of Polidin, wtithe Heleborus
purpurascens tripled it. No feverish reaction watced after Heleborus purpurascens intake. Fraesetpreliminary
experimental data one can notice a steady leuksisynd neutrophily, the effect of Heleborus puasaens being
stronger than the one induced by classic medication

Key words: Helleborus purpurascens implant, leukocytosisbita.



INTRODUCTION

The hellebore (Helleborus purpurascens, fam. Rarnaoeae) is a herbaceous plant, spread
in the broadleaf forests and in the wet hayfieldshe hilly and mountaineous areas.

It has a thick rhizome with many unramified finet® During springtime a flowering stem
that can grow up to 50 cm, develops out of thearig. 2-3 green or reddish odourless flowers
develop on the stem; the 2 basal leaves have getimje and a palmate-serrated blade.

The drug itself lies in the rhizome(with its roots)d is collected in august-september. The
rhizome is up to 10 cm length and 3-8 mm thick ahthe tip one can notice the marks of its aereal
parts of the past years.

A lot of fine roots branch off from the rhizome,52mm in diameter, dark brown to black
when dry. The drug is odourless with a hot, spyafling taste.

It contains 3 types of active principles:

- bufanolide-steroidal glycosides (the most impatrtas the helebrin which generates
helebrigenin, glycosis and ramnosis);

- 2 saponosides: heleborin and heleborein
- an unsaturated lactone: protoanemonin.

Due to the bufanolide glycosides, the helleboresheardiotonic action, similar to that of
digital and strophantin and also vomitive and ptivgeeffects. Helleborus purpurascens also has an
irritant, severe purgative and oxytocic effects tluits saponosides. Apud Neagu et col.(6),
heleborin has effects on the nervous system, too.

The active principles of the hellebore (H. purpuess) are found mostly in the rhizome roots
and in the seeds.

MATERIAL AND METHODS

The purpose of the research was the comparativeysesaf leukocytosis induced by
Helleborus purpurascens and leukocytosis inducesibgtances like Cantastim and Polidin.

There were used 4 lots of rabbits, as follows:

Lot 1-10, 3 month-old rabbits, injected for 3 dayth Polidin s.c. 0.5 ml/animal/day.

Lot 2-10, 3 month-old rabbits, injected for 3 dayth Cantastim s.c. 0.5 ml/animal/day.

Lot 3-10, 3 month-old rabbits, implanted with Hélbeus purpurascens root (a 2-3 mm
fragment) which was removed after 24 hours.

Lot 4-10, 3 month-old rabbits, witness lot.

The haematological exams were done 3 days aftdash@dministration and consisted in:

- counting the leukocytes through electronic metiviith a Coulter-Counter device;

- counting the different types of leukocytes thriougdirect method, after obtaining the
leukocytes formula.

RESULTS AND DISCUSSION

Leukocytes in rabbit have a morphological structsimilar to that of other species.
Lymphocytes have a big, spherical nucleus and cmualdy azurophile granules(fig. 1,2).
Monocytes are the biggest figurate elements witless condensed cromatine nucleus than the
(heterophil) neutrophil (fig.1).



Fig. 1 — Rabbit smear; Hemacolor panoptic staidx1Ob.

Heterophils are often characterized by a segmenteteus, the cytoplasm granules being
smaller when compared to eosinophils (fig.1).

Eosinophils often have bilobated nucleus, the ayt@plasmic granules being more
numerous and bigger (fig.2).

Fig. 2 — Rabbit smear; Hemacolor panoptic staidx1Ob.

Here are the results by lots, centraliseclet 1, with their comparative representation in
graphics land 2:

Table 1

The variation of the leukocyte formula in the witness lot and in the experimental lots:

Lot | Specificaie Leucocite | Neutrofile| Eozinofile | Bazofile | Limfocite | Monocite
mii/mm?® sange % % % % %




Tnainte de 6.200 29 1.3 13 54.8 1.9

administrare

Polidin 7.440 34.8 1.1 6.2 56 1.9

Tnainte de 9.400 32 1.6 16 48.6 1.8

administrare

Cantastim 13.160 44.8 1.0 3.4 49 1.8

Tnainte de 10.300 33 2.0 12.5 43.2 2.3

administrare

Helleborus 17.510 51.1 1.0 1.6 44 2.3

purpurascens

martor 4000-14.000 8-50 1.0-3.0 2.3-3 20-9( 40-
O Series1

Graphic 1 - Number variation of leukocytes in expental lots

O Seriesl

Graphic 2 - Percentage variation of neutrophilexperimental lots




The following facts can be noticed after the analgs$ the results:

- in the lot injected with Polidin, the leukocytesand the correlated neutrophilia registered a
20% growth;

- in the lot injected with Cantastim, the leukosoand the correlated neutrophilia registered
a 40% growth;

- in the lot implanted with Helleborus purpurascenst, leukocytosis and the correlated
neutrophilia registered a 70% growth.

The increased number of neutrophils was correlaii#idl eosinopenia and basopenia. During
the experimental period, monocytemia has not sedfeybvious changes. The white elements got
back within normal parameters 6-10 days after.

CONCLUSIONS

1. The usage of Polidin, Cantastim and helleborg@lant is correlated with severe
leukocytosis and neutrophilia.

2. The hellebore implant generates the strongdsttefn leukocytosis and neutrophilia
(hyperleukocytosis).

3. In veterinary medicine, the hellebore can be diseds hyperleukocytosis effect and also
for being cardiotonic, antirheumatic, analgesigjtogic, vomitive, etc.).
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THE CONTAMINATION WITH MYCOTOXINS OF COMMERCIAL DRY FOOD FOR
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REZUMAT

Micotoxinele sunt metabglisecundari ai fungilor care afecteasinatatea tuturor speciilor de animale.

Cercetarea a constat n investigarea prin examecotoikicologic a unor probe de hrarcomerciafi uscati
destinafi alimentgiei la céini, in vederea determinii gradului de contaminare cu unele micotoxine.

Au fost recoltate 11 probe de heaoscati din diverse centre deinzare a acestor produses-au efectuat 22
de analize, cate dawanalize pentru fiecare prab

Analiza micotoxicologi€ s-a efectuat prin testul imunoenzimatic ELISA peieterminarea micotoxinelor
aflatoxina B si ochratoxina A.

Din analiza micotoxicologit a rezultat nedetectarea aflatoxinei i 5 probe (10 analize) reprezentand 45,5%
si detectarea aflatoxinei in 6 probe (12 analizepnezentand 54,5%; nici una dintre probele analizatea depsit
limita maximi admisi. Analiza micotoxicologit pentru ochratoxifi a relevat nedetectarea acesteia in 7 probe (14
analize) reprezentand 63,68detectarea Tn 4 probe (8 analize) reprezentand®8 nici una dintre probele analizate
nu a coninut ochratoxi peste limita admisla aceasi specie.

Din totalul de 22 de analize efectuate, in 6 arebAost determindtaflatoxina B, cu valori sub limita maxim
admisi si n 8 analize a fost determinabchratoxina A cu valori sub limita adndita aceast specie.

Cuvinte cheie hrari uscad, caine, aflatoxina B ochratoxina A

ABSTRACT

Mycotoxins are fungi secondary metabolits whiclectfhealth of all animal species.

The research consisted in the investigation by media mycotoxicological exam of some commerciafalnd
assays meant for dogs alimentation, in order t@deine the contamination degree with some mycaogoxin

11 assays of dry food were taken from differentresnwhere these products are sold and 22 analysze
performed, two analyses for each assay.

The mycotoxicological analysis was performed by meeaf the immunoenzymatic test ELISA for the
determination of the mycotoxins: aflatoxin@hd ochratoxin A.

The results of the mycotoxicological analysis wleefollowing: aflatoxin Bwas not detected in 5 assays (10
analyses) representing 45,5% but it was detectel assays (12 analyses) representing 54,5%; norieeoanalyzed
assays exceeded the maximum allowed limit. The towicological analysis for ochratoxin revealed tf@lowing
results: it was not detected in 7 assays (14 aralysepresenting 63,6% but it was detected in 4@s$8 analyses)

representing 36,4%; none of the analyzed assaywmimd ochratoxin exceeding the allowed limit floistspecies.



From the total of 22 analyses that were performeaflatoxin B was detected in 6 analyses having values
under the maximum allowed limit and ochratoxin Asveetected in 8 analyses, having values under #@penmum
allowed limit for this species.

Key words: dry food, dog, aflatoxin B ochratoxinA

INTRODUCTION

Fungi are microorganisms that grow on a varietgudfstrata, including in dry food meant for
dog alimentation and for other pets (cats, cagdsbirodents). Fungi can develop in the substratum
represented by the fodders used as ingredientediedy cereal grains) or in the product itself,
during the manufacture process, during shipping tine storage period.

Mycotoxins are fungi secondary metabolits, extrgmabressive for animals health,
including for pets health.

The research had as purpose the mycotoxicologitalysis regarding the contamination
with aflatoxin B1 and ochratoxin A of the commetday food for dogs, starting from the premises
that the type of mycotoxins and their quantitiefodider are inscrutable from one period to another.

Aflatoxins (AFB;, AFB,, AFG;, AFG,) are mycotoxins produced in nature by species of
mychetes from the gendefsspergillus (A. flavusand A. parasiticuy and more rarely by some
species from the gendBenicillium (P. puberulumP. citrinum, P. variablandRhizopus spp

Ochratoxins: A, B, C, D represent a group of commusuin whose chemical structure L-
fenilalanine is combined by means of an amidicaldowith an isocumarinic derivate (Fuchs, 1988).
The production of these ochratoxins is encouraggdmioisty or hot fodder, the presence of
oligoelements in the environment, a temperatur20of 28 °C and humidity of 18-19% at wheat, in
the case oP. Viridicatumor 22% at maize.

MATERIALS AND METHODS

In order to examine two of the hepato-nephrotoxycotoxins — aflatoxin and ochratoxin, 22
assays of dry food used for the alimentation ofsdagken from commercial centers in Bucharest,
were studied.

The quantitative identification of the mycotoxirAFB1 and OTA) from food and fodder
was performed using ELISA method, direct competifimmunoenzymatic test.
5g were taken from each analyzed assay which waegsed by grinding; these 5 g were extracted
with 25 ml of methanol 25%; the obtained essence filtered using filter paper. Standards, assay
essence and the mycotoxin combined with the enayere mixed together and then, they were
added in the reservoitoated withantibodies. After wash, the enzymatic substrature agded, the
intensity of the blue colour thus obtained wasniverse ratio to the concentration of the mycotoxin
from the assay or from the standard. After addimegdtopping solution, blue turned into yellow, the
intensity of the colour was measured by spectraphetrical means using a microplates reader
having a filter of 450nm.

The optical densities (OD) of the assays were coatpto those of the standards, thus determining
the concentrations of the assays.

RESULTS AND DISCUSSIONS

After analyzing the 22 assays of dry food for dagspectively 11 assays of food analyzed in
double assays, aflatoxin B1 (AFB1) and ochratoxi(OA'A) were identified as shown below.

A) Analysis of aflatoxin B1 in the dry food assays.



After the analysis of the dry food assays in orieidentify AFB1, the following

results were obtained, as shown in table 1 and ¢har
Table 1

Results obtained at the analysis of mycotoxin AFB1

Number of | Absorbent 1] Absorbent 2 Average of absorben{sObtained value pg/kg

the assay
1. 1.159 1.125 1.142 1.26
2. 1.039 1.038 1.0385 1.57
3. 1.695 1.724 1.7095 0.39
4. 1.743 1.718 1.7305 0.37
5. 1.399 1.359 1.379 0.77
6. 1.576 1.628 1.602 0.48
7. 1.326 1.304 1.315 0.88
8. 1.066 1.028 1.047 1.54
9. 1.685 1.629 1.657 0.43
10. 1.683 1.699 1.691 0.40
11. 0.688 0.653 1.315 0.88

From the 11 assays analyzed for aflatoxin Bl, ianalyzed assays the results were not
detectable (under the detection limit of Qgkg of the kit) representing a percentage of 45,B%
the other 6 assays representing a percentage 5%5#pm the analyzed assays, the results had
values over the detection limit between 0,77 — yBkg. If food had been meant for human
consumption, it would have had values within thaimam allowed limits.

In chart 1, the incidence of AFBL1 in the analyzesags is shown.
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Chart 1.The representation of the contamination degrele AMiB1 of the analyzed assays

Aflatoxicosis at dogs was reported for the firgteiin 1952 in the United States (Newberne,
1973) and it was called ,,hepatitis X” and themvds reproduced as a disease, in 1955. Liver is the
main affected organ in this mycotoxicosis, aggress$ioth for dogs and for cats. Among pets, cage
birds and fish are considered to be the most semgRumbeiha, 2007).Except for the nephrotoxic
effect, AFB1 also has immunosuppressive effectsS@for aflatoxin B1 is of 0,5 — 1,0 mg/kg at
dogs and respectively of 0,3 — 0,6 mg/kg at catsr(Beiha, 2007).

The cases of aflatoxicosis reported at dogs weee ta a great extent due to the control of
the quality of food used in dogs alimentation. Thusst recently Devegowda and Castaldo (2000)
reported a case of aflatoxicosis at dogs (1990, }J8#er the consumption during 3-4 months of the
food contaminated with 100 — 300 ppb aflatoxin B1.



Cereals are good matrices for fungi growth (Gorszaled col., 1997) but the production of
mycotoxins is not always related to the presenctimgi which produced them in that substratum.
Toxins can persist much longer after fungi disseg&rom the substratum.

Similar studies regarding the contamination withcotgxins of food for pets were performed
in different countries. The analysis using HPLC moelt of 20 assays of food for dogs, 20 assays of
food for cats and 20 assays of food for cage Wit@sassays of food for canaries and 10 assays of
food for parrots) revealed the absence of the noy@otAFB1 from the analyzed assays although
there was a reduced contamination with fungi, dafigdrom the gender®spergillus(58,3%),
Penicillium (38,3%) andMucor (38,3%). The analysis of 100 food assays madermafats and meant
for pets revealed the absence of mycotoxins in 84%he analyzed assays and the presence of
AFB1 in quantities under the detection limit in dioed assay for cats and in concentration of 370
ug AFB1/kg food in an assay of dry food for birds.

B) The analysis of OTA in the assays of dry food.
The analysis of the ochratoxin A in the assaysrypffabd revealed its presence in varied
guantities as they are shown in table 2 and chart 2
Table 2
Results obtained at the analysis of mycotoxin OTA

Assay | Absorbent 1] Absorbent 2 Average of absorbentsObtained value

number ua/kg
1. 1.102 1.069 1.0855 0.53728
2. 1.110 1.123 1.1165 0.461845
3. 1.036 0.949 0.9925 0.845888
4. 0.833 0.876 0.8545 1.65883
5. 0.759 0.755 0.757 2.669635
6. 0.575 0.512 0.5435 7.567673
7. 0.917 0.951 0.934 1.125389
8. 1.126 1.123 1.1245 0.444161
0. 1.368 1.316 1.342 0.153657
10. 1.369 1.456 1.4125 0.108925
11. 1.388 1.398 1.393 0.1198

From the 11 assays analyzed for OTA, at 7 analgssdys the results were undetectable
(under the detection limit of the kit oflig/kg) representing a percentage of 63,6%. At thero4
assays representing a percentage of 36,4% fronanthlyzed assays, results had values over the
detection limit, meaning between 1,12 — 7,&fkg. At assay no. 6, the obtained value exceeaed t
maximum allowed limit for this mycotoxin in procesiscereals (7.5 ppb).

In chart 2, the incidence of OTA in the analyzesbgs is shown.
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Chart 2.The representation of the contamination degrele @A of the analyzed assays



Ochratoxicosis is met more rarely at dogs in comspar with aflatoxicosis. The most
complete studies regarding the effect of OTA upogsdwere performed in 1977 by Kitchen and
col. Although a maximum lethal dose for this mycatowas not determined yet, after the ingestion
of 0,2 — 3,0 mg OTA/kg food, pathological clinicalanifestations were seen and they included
muchohemoragic entheritis and bigger limphonoduleswell as at other animal species, kidneys
are the main target of OTA in the body.

Other similar studies regarding the incidence ofAOIn pets food were performed by
numerous researchers. In a study performed in artthe analysis, using the HPLC method, of 20
assays of food for dogs, 20 assays of food for @ats20 assays of food for cage birds revealed the
presence of OTA only in dogs food, in 5 assays.s&€hepresented 8,3% from the analyzed assays
and they had values between 2,0 —g@)fkg food. The analysis using HPLC of 30 assay®ad for
cage birds revealed the presence of OTA in 10%efanalyzed assays, the highest concentration
being of 7ug/kg food (Scudamore and col., 1997).

Parallel studies regarding the contamination lewti OTA of dry food for cats and the level
of the mycotoxin in the renal tissue did not praveorrelation between these levels. The assays of
analyzed food contained OTA in concentration of 9,0,8ug/kg food, and in 2 assays there were
values of 3,2 and respectively 13d/kg food; in the renal tissues taken from the tdad$ consumed
this food and showed renal manifestations OTA weterthined in concentration of 0,35 — udkg
tissue (Razzazi and col., 2001).

It must be highlighted that, additional to the nfmdition of the pets state of health, the
presence of mycotoxins in the food meant for petssamption leads to major economical problems
both for food producers and for pets owners.

In annexes 1 and 2, the charts of the determmaperformed for AFB1 and OTA are
shown, the determinations were made accordingg@amialysis kit that was used.

CONCLUSIONS

After the tests that were made and after the resudtt were interpreted within the laboratory,
regarding the analysis of the mycotoxins AFB1 affdh@f the 11 assays of dry food for dogs, the
following conclusions resulted:

* From the 11 analyzed assays for aflatoxin B1,atd&yzed assays, the results were not
detectable (under the detection limit of Qglkg of the kit) representing a percentage of
54,5% from the analyzed assays, the results hagsaver the detection limit between 0,77
—1,57pg/kg.

* From the 11 analyzed assays for OTA, at 7 analgssdys, the results were not detectable
(under the detection limit of Ig/kg of the kit) representing a percentage of 63z6fb at 4
assays representing a percentage of 36,4% fromntigzed assays, the results had values
over the detection limit between 1,12 — 7,&Bkg.

* Dry food meant for pets consumption does not pitdsigh contamination with the involved
mycotoxins (AFB1 and OTA) because the obtainedltetad values corresponding to the
communitary legislation in force and to the catggufrfodder to which they belong (4 ppb
for AFB1 and respectively 5 ppb OTA), except foe@ssay in which OTA had the value of
7,56 ppb.
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REZUMAT

Acest studiu dorge s1 explice participarea speciilor reactive ale oxigen(ROS) in afegunile cronice ale mucoasei
gastrie prin administrarea apei daibcu pH 4si prin imersarea in d@da temperatura de 20°C de trei ori pe zi timp de
30 minute. Dup patru g4ptaméani animalele expuse la cei doi factori streisam fost sacrifical si s-a recoltat mucoasa
gastri@ pentru analiza activitii superoxid dismutazegi a peroxidirii lipidice. Nivelele malondialdehidegi a 4-
hidroxinonenalul folosite ca indicatori ai peroxiil lipidice au crescut de la 5.85+0.04 nmol/g B25+0.95 nmol/g
pentru grupul "acid$i de la 5.85+0.04 nmol/g la 14.06+1.20 nmol/g pemfrupul imersat in @pin grupul de control
glutationul total a fost 230.20+20.12 mg/100glutationul redus de 170.32+97.66 mg/100g. Tnpgiu'acid” nivelul
glutationului total a stzut la 200.10+19.10 mg/100Qg al glutationului redus la 145.56+13.85 mg/100g.grupul
imersat Tn ap nivelul glutationului total a szut la 180.70 +16.82 mg/10Ggal glutationului redus la 130.60+10.64
mg/100g. Superoxid dismutaza in grupul de contrimisa 340.30 + 28.77 U/g. In grupul "acid" @izat la 255.18 +
22.84 Ulgsi in grupul imersat in dpa s@zut la 215.73 + 20.60 U/g.

Cuvinte cheie mucoasa gastri¢ superoxid dismutaza, malondialdehida, stres

ABSTRACT

This study aims to explain the participation ofatdge oxygen species (ROS) in cronic gastric mukcdamage by
drinking water with pH 4 and by undergoing 30 masifor three times per day of water immersion ingerature
20°C. After four weeks the animals which were exggbat two damaging factors were sacrificed andrigasiucosa
was collected for analyzingpid peroxydation and superoxide dismutase agtivihe levels of malondialdehyde and
4-hydroxynonenal used as indicators of lipid pedation, increased from 5.85 + 0.04 nmol/g to 12®5% nmol/g
for "acid" group and from 5.85 + 0.04 nmol/g to18:01.20 nmol/g for water immersion group. In tleaiol group
the total glutathione was 230.20+20.12 mg/100g B/l 32+97.66 mg/100g reduced glutathione. In tloéd"agroup
the level of total glutathione decresed to 200.803@ mg/100g and 145.56+13.85 mg/100g reduced thiotze. In
water immersion group the level of total glutatféatecresed to 180.70 +16.82 mg/100g and 130.60410¢3100g
reduced glutathione. Superoxide dismutase in cbmroup was 340.30 + 28.77 U/g of tissue. In "acgtbup
decreased to 255.18 + 22.84 U/g and in water imioeigroup decreased to 215.73 + 20.60 U/g.

Key words: gastric mucosa, superoxide dismutase, malondigitielstress

INTRODUCTION

A variety of factors produce damage of gastric nsacoincluding: systemic events such as
psychological and physical stress, or local muceggllication of various irritants nutritional facso The
mucosal barrier is composed by epithelial cellhwight junctions and superimposed layer of muduee
aim of this barrier is to protect the mucosa adaitasnage of deeper structures by hydrogen ions &)
other noxious substances originating from the gakimen (9). The endogenous prostaglandins (P@s) p
an important role in the maintenance of mucosagrity, which includes continuous secretion of Hicmate
anions (HCO3-) and a mucus production in the stémaicd duodenum (1). The imbalance between
gastrotoxic agents and protective mechanisms sesukin acute inflammation. This acute inflammati®
accompanied by neutrophils infiltration of gastnmcosa. Neutrophils produce superoxide radical ranio
(02--), which belongs to group of reactive oxyggredes (ROS). Superoxide radical anion reacts with
cellular lipids, leading to the formation of lipjeroxides, that are metabolized to malondialdelfji2A)

and 4-hydroxynonenal (4-HNE). The body has severalymatic systems, which scavenges ROS and

prevents their destructive action. The major anmdiattve enzyme is superoxide dismutase (SOD). Three
types of superoxide dismutase (SOD) can be disshgd: cytoplasmatic, mitochondrial and extracalul



SOD catalyzes the dismutation of superoxide radazabn (O2e-) into less noxious hydrogen peroxide
(H20,), that is further degraded by catalase or glubaitni peroxidase. Catalase is an enzyme which
accelerates degradation of®j into water and oxygen (7). The second pathwayhlfhetabolism depends
on the activity of glutathione peroxidase (GPx) andperating glutathione reductase. The reductidt,®,
into water by GPx is accompanied by the conversioglutathione from reduced form (GSH) into oxidize
form (GSSG).

The aim of our present investigations is to denratstthe participation of ROS in gastric mucosal
damage by various irritants.

MATERIALS AND METHODS

Twenty four Wister white rats, weighing 120+20 grfr Biobaza Cantacuzino were used. They were
housed in plastic cages, 8/cages, in identical itiond of temperature (18°-20°C) and humidity (40:®).
They were divided into three groups: a control growhich drank only water (pH 6.5), an "acid" group
which drank syrup water with acetic acid (pH 4)dan"water immersion stress" group. In 3rd group of
animals underwent 30 minutes for three times perafawater immersion restraint stress in tempegatur
20°C. After four weeks they were sacrificed and tgasmucosawas collected for analyzingdjpid
peroxydation and superoxide dismutase activity. Tlkeels of malondialdehyde (MDA) and 4-
hydroxynonenal (4-HNE) were used as indicatordpifl [peroxidation. The procedure of MDA and 4-HNE
determination was following: 600 mg of gastric ms@ovas excised. Then 20ml 0,5 M BHT (butylated
hydroxytoluene) was added in order to prevent saropidation. This sample was subsequently homogeniz
in 20 mM Tris forl5 sec. in pH=7.4. Then homogeneas centrifuged (3000°g at 4°C for 10 min.). Theac
supernatant obtained was stored at -80°C priorestintg. The colorimetric assay for lipid peroxidati
(Bioxytech LPO-586, Oxis, Portland, USA) was used¢termine of MDA and 4-HNE tissue concentration.
This assay is based on the reaction of a chromogeigent N-methyl-2-phenylindole with MDA and 4-
HNE at 45°C. This reaction yields a stable chronwoptwith maximal absorbance at 586nm. This absadan
was measured by spectrophotometer S 300, Warsdand?dresults were expressed as nanomol per gram of
tissue (nmol/g) (6). To determine activity of supede dismutase (SOD), a sample of gastric mucasa w
taken, as described above. The colorimetric assapdsessment of SOD activity (Bioxytech, SOD-525,
Oxis, Portland, USA) was used. This method is basedthe SOD-mediated increase in the rate of
autooxidation of tetrahydrobenzofluorene in aqueadkaline solution to yield a chromophore with nraxim
absorbance at 525 nm (8). This absorbance was neeaby spectrophotometer S 300, Warsaw, Poland.
Outcomes were expressed as units per gram of t{sgge

The concentration of total and reduced glutatiors i@und out applying DTNB (5,3Dithio-bis-2
nitrobenzoic acid), method forming TNB (5THIO-2noibenzoat) whose absorbtion was measured4dr?
nm (10). The results were expressed in mg at 1§styic tissue.

Results were expressed as means +SEM and werstistdtanalysis using ,t“Test. Differences with
p<0.05 were considered as significant.

RESULTS AND DISCUSSIONS

Malondialdehyde (MDA) and 4-hydroxynonenal (4-HNR}issue are accepted as major products of
lipid peroxidation. They are considered indicatofrsnucosa injuring by ROS. Concentration of MDA ahd
HNE in intact mucosa was at very low level, neath® analytical limit of detection, averaging 589.04
nmol/g of tissue. After the administration ®frup water with acetic acid (pH 4jhe levels of MDA and 4-
HNE increased to 12.25+0.95 nmol/g and in case afewrestraint stress, the level of lipid peroxides
metabolites increased to 14.06 + 1.20 nmol/g. Tleeseomes, in all investigated groups, were sigaittly
higher, as compared with the values obtained inrttaet mucosa (figure 1).
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Figure 1. Concentration of MDA and 4-HNE (nmoliigXhe gastric mucosa in rats exposed to applicaifo
acetic acid (pH 4) and 30 min. for three timesdgmy of water immersion (temp. 20°C) compared whin t
control group values. Results are mean = SEM.
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Figure 2. Total and reduced glutathione expresseang/100 g of fresh gastric mucosa in rats exptzsed
application of acetic acid (pH 4) and 30 minutestfoee times per day of water immersion (tempQ0°
compared with the control group values. Resultavaan + SEM.

The total and reduced glutathione were analyzedhi@e groupsln 1st group the total glutathione
was 230.20£20.12 mg/100g and 170.32+97.66 mg/180gced glutathione. In 2nd group the level of total
glutathione decresed to 200.10+19.10 mg/100g abb$413.85 mg/100g reduced glutathione. In 3rd grou
by water immersion stress the level of total ghitate decresed to 180.70 £16.82 mg/100g and 1300564
mg/100g reduced glutathione (figure 2).

Enzymatic activity of superoxide dismutase (SODa isieasure of antioxidative properties of cells.
The activity of SOD in intact gastric mucosa reathéeh level, 340.30 + 28.77 U/g of tissue. In Zndup
significant decrease resulted to 255.18 + 22.84 &ind in 3rd group an insignificant decrease reduite
215.73 £ 20.60 U/g (figure 3).
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Figure 3. SOD activity (U/g) in the gastric mucasaats exposed to application of of acetic apid @) and
30 minutes for three times per day of water imnoergtemp. 23°C) compared with the control groupegal
Results are mean + SEM.

These values correlated with those of MDA concéiaina namely the decrease of SOD activity
induces favourising conditions for cell membranpotieroxidase. Consequently, under conditions of
moderate oxidative stress, SOD activity increasesmahstrating the effort of organisms to balance the
oxidative effect, which enhances lipidperoxidatpi@cesses. During the process of prolonged or $iten
oxidative stress SOD activity increases much owintie enzyme inactivity.

Previous studies focused on the participation oSR®pathogenesis gastricdiseasesThis disease
is more common than we think but they can be diffito confirm.In digestive system investigations on ROS
of pancreas (11), liver and small intestine pred@mily concerned (4). Little information is avaieb
regarding the formation of ROS inésophaguand gastric mucosa, exposed to various damagitgr&

Erin et al. (5) attempted to explain the mechanisin radical production. He examined
pathomechanisms of gastric mucosa damage, resuitimg thermal stress. Animals in Erin’s model,
underwent thermal stress, in temperature 6°C, dutih. Erin et al. failed to observe any significelnanges
in MDA level in stressed stomach. In our investigias we applied different approach, animals undet\8@
minutes for three times per day of water immersestraint stress (WRS) in temperature 23°C. Unldese
stress conditions, a significant increase of MDxReleafter WRS accompanied by decrease of enzymatic
activity of antioxidative enzyme-superoxide disna&dSOD) were observed.

Previous research on metabolism of ROS in gastticasa focused on the effects of Helicobacter
pylori infection. Davies at al (3) showed that suctection of human gastric mucosa resulted inremdase
of ROS production, measured by chemiluminometrygampared with healthy mucosa. In our investigation
we confirmed that exposured gastric mucosa to tixielatress, induced tyrinking syrup water with acetic
acid (pH 4), owater immmersion in temperature 23°C undergoingnBtutes for three times per day leads to
the generation of lipid peroxides, as expressedaiyincrease of tissue level of MDA accompanied by
impairment of antioxidative defense mechanismsh siscdecrement in SOD activity. Experiments caroigd
till now focused on measurement of MDA level, ardierivatives, in rat’s liver after ethanol applioa (2).
Alterations in SOD activity in rat cerebellum under influence of ethanol were also investigated.(12

Our experiments indicate that intensification of R@roduction results in lipid peroxidation,
expressed by tissue increment of MDA and 4-HNEI&VEhese phenomena are accompanied by impairment
of antioxidative properties of cells, what is sugipd by our finding of the decrease of SOD actiintgastric
mucosa.

CONCLUSIONS
1. MDA concentration increased significantly foretigroup under water immersion and it is negatively

correlated with SOD activity obtained from gastriacosa.
2. The decrease of SOD activity favourised RO kttd the level of gastric mucosa.
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REZUMAT

Scopul acestui studiu este de a caracteriza gaalnor parametrii fiziologici la cinci caksatosi din rasa Cal
de Sport Roménesc in timpul exgiitor finale dinaintea compeiei de grituri peste obstacole. Frecvete cardiag si
respiratorie au atins 11Giii pe minutsi respectiv 72 respité pe minut, imediat dupexerctiu si au revenit la valorile
din repaus in aproximativ 30 minute dugxerciiu (perioada de recuperare). Nimil de eritrocite a fost 7.4 xonm’
n repaussi a crescut imediat dapexerciiu la 9.8 16/mm® of blood. Aceast crestere a fost ingita de modificarea
concentrdei hemoglobinei care a crescut de la 11.12 g/diejraus la 14.74 g/dL dagxerctiu. De asemenea valoarea
hematocritului a crescut de la 35% to 46%, reveténdaloarea de 38%, d#B0 minutes de la experiment. Naml
total de leucocite a crescut de la 7.15%H0n’ in repaus la 8.02x#nm® imediat dup exerciiu. Toate crgterile din
timpul efort ale RBC, Hb, Ht, WBC au fost semnifiva statistic (P<0.05). Examinarea statistécattat o crgtere de
9% a pCQ venossi 0 descrgtere de 20% a pOvenos imediat dupexerciiu dar atinge valorile de repaus dug0
minute de la exergu. Vlorile SO, au fost 88.40% Tn repays 86.32% dup exerctiu dar nu au fost semnificative
statistic (P0.05). Concenttga sanguiti a glucozei a szut semnificativ de la 3.83 mmol/L la 3.34 mmolfR<Q.05).
Lactatul plasmatic a crescut de la 1.80 mmol/Lépaus la 5.14 mmol/L imediat dugxperiment, diferaa a fost
semnificatiw statistic (R0.05).

Cuvinte cheie cai, antrenament, indici fiziologici

ABSTRACT

This study aims to characterise the evolution aheghysiological parameters on five clinically el
jumping horses of the Romanian Sport Horse breeihgluhe final exercises before competition. Heamtd the
breathing rates reached 110 beats per minute espkctively, 72 respirations per minute, immedyatdder the exercise
and returned to the rest values in about 30 minafesr trial (recovery period). The erythrocytesusbwas 7.4
x10°/mm? at rest and increased immediately after the esertt 9.8 19mm?® of blood. This increase was accompanied
by the modification of blood haemoglobin concentratwhich increased from 11.12 g/dL at rest to 44Q/L after the
exercise. The hematocrit value also increased 8686 to 46%, returning to the value of 38%, aftem3@utes to the
trial. The total leukocytes count increased from5%16/mm® at rest to 8.02xFmm® immediately after the exercise.
All increases during effort of RBC, Hb, Ht, WBC westatistically significant (P<0.05). The statistigkamination
revealed a 9% increase of the venous p@l a 20% decrease of the venous pdnediately after the exercise but
reached the rest values after 30 from the exer6i®gvalues were 88.40% at rest and 86.32% after thecese, which
weren't statistically significant ¢®.05). Blood glucose concentration decreased sogmifly from 3.83 mmol/L to 3.34
mmol/L (P<0.05). Plasma lactate increased from 1.80 mmolfiesttto 5.14 mmol/L immediately after the expenite
the difference were statistically significan<@R05).

Keywords: horses, training, physiological indices.

INTRODUCTION

The athletic performance of the horse is a cormpltdrthe functional integration of the major
systems of the organism involved in the productEod release of energy. The adaptation to a
standardized physical effort requires complex piiggical modifications in horse’s cardiovascular,
respiratory, locomotor and endocrine systems, ¢tdtein the values of the physical parameters.

Authors such as Art et al., (1990), Chabchoub.e{E99), Lekeux et al., (1991), Krumrych
(2006), Piccione et al., (2001), Rabski et al., (2005), have shown that the exercisamaters
(intensity, duration and frequency) induce changesthe haematological and biochemical



parameters, according to the individual reactivithese changes are used in the evaluation of the
capacity to adapt to effort.

This study aims to characterise the evolution ahe&ophysiological parameters in the
Romanian Sport Horse during the exercises perforimetttermine its capacity to adapt to training
effort.

MATERIAL AND METHODS

The study was carried out on five clinically hegljhmp Romanian Sport Horses (RSH): one
stallion and four geldings, average age 10+2 yseegyht limits 436-560 kg.

RSH nucleus was created in 1965 in Sambata detddsls/ crossing several breeds with
aptitudes for sports (Arabian and British Thorouglth Gidran, Furioso North-Star and Nonius).
The nucleus has been transferred to Jegalia stk s1969. In Jegalia, the breed has been
consolidated genetically by repeated crossingsiafugions. Now, the breed counts 209 horses in
Jegalia and it is currently isolated reproductively

The experimental horses were provided by Jegalid, stow belonging to a private horse
equitation club. Since January}, 2008 the five horses started progressively theictice to obtain
the maximal physical condition needed to parti@patan annual jump competition. The experiment
was realised in June 2008 during a final exercesfere competition. The training of horses took
place on a sandy ground, during dry and sunny wedtemperature: 22°-26°C, air humidity: 36-
48%, atmospheric pressure: 101.2-102.3 kPa). T¢tedéhorses underwent the following program:
ten minute warm-up walking, fifteen minutes trotldive minutes gallop followed immediately by a
show jumping course made from 12 obstacles (helf®@-120 cm) and a course length of 600 m.
The horses then relaxed walking for the next 10nltutes. Then, they were taken for complete rest
in the stable. All effort exercises were condudedng 8:00-10:00 A.M. Forage was withdrawn 14
hours before the exercise to avoid postprandiardess of glucose and lactate metabolism.

The heart rate (palpation method) and breathing (atscultatory method) have been
determined at rest, at time zero after exercisen tevery five minutes, for 30 minutes after trial
(recovery period). The blood was sampled three dinbefore the exercise, immediately after the
trial (time zero) and 30 min after trial which inved horses’ relaxation.

The venous blood was extracted in syringes on hrepad assayed for red blood cell (RBC)
number, haemoglobin (Hb), hematocrit (Ht), whitedad cell (WBC) number, using an automatic
haematological analyzer HEMAVET 950FS. Other blsathples have been sampled on lyophilised
lithium heparin using a vacutainer system. Plasnag wbtained from these samples whizzing at
2,500 rpm for 10 min. Plasma was stored in isotlaétmags at 4°C no longer than two hours before
analysis. Blood glucose concentration and bloothtacconcentration were determined following the
methods described by Manta et al. (1976).

The partial pressures of the carbon dioxide (PHC&nd oxygen (P&, oxygen saturation
percentage (S£6) of haemoglobin and venous blood pH were detezthio evaluate the adaptive
response of the horses to exercise. All these matations were performed using an AVL 995-S
analyser.

The data were processed statisticaiith the Student test

RESULTS AND DISCUSSION

Fig. 1 shows graphically the evolution of the hdezat rate and respiratory frequency in RSH
horses after the standard jumping effort. The ggagifow that heart beat rate and respiration rate
reached 110 beats per minute and, respectivelye3@irations per minute immediately after the
exercise. Fig. 1 also shows the evolution of thegameters during the recovery period.
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Fig. 1. The recovery curve of the heart beat rateraspiration rate in RSH breed horses afterradsta jump exercise
with 12 obstacles, 100-120 cm high and 600 m rine Values represent the mean for five horses iergrpnt

Both heart beat rate and respiration rate readiedeist values in about 30 minutes from the

end of the exercise.
Table 1 shows the evolution of the haematologieabmeters in the five horses trained for

jumping exercises.

Table 1
The average values of some haematological parasnetdive jumping horses under different

experimental conditionsX +Sy)

Experimental conditions
Parameters At rest After trial
0 minute 30 minute

RBC (10/mn7) 7.40+0.67 | 9.80+0.88*| 8.10+0.76
Hb (g/dL) 11.12+1.10| 14,74+ 1.38*11.86 + 0.98
Ht (%) 35+2.48 46 + 3.63* 38+3.30
WBC (107/mn’) 7.15+058 | 8.02+0.92*| 7.47+0.62

*P<0.05

RBC number (7.4x10mm?® at rest) increased immediately after the exertis®8x16/mm?
of blood. This increase was accompanied by the fication of blood haemoglobin concentration
which increased from 11.12 g/dL at rest to 14. ¥ @it the end of the exercise. The hematocrit also
increased from 35% to 46%, returning to the valu88% in 30 minutes after trial. The total WBC
number increased to 8.02X1®m’ at zero min after trial. All increases during effof RBC, Hb,
Ht, WBC were statistically significant €8.05).
Table 2 shows venous blood pH, the partial pressofe€Q (PCQ) and Q (PO,), oxygen
saturation percentage (8%), blood lactate and blood glucose concentratama function of work

intensity in the five RSH.

Table 2

Values of some biochemical's parameters as a fomatf work intensity in five RSMY *Sy)

No Experimental conditions
Parameters At rest After trial
0 minute 30 minute
1 pH 7.46 +£0.01 7.40 +0.01 7.45 +0.02
2 PCQ (mmHg) 50.50 +4.32 55.00 +4.84 46.80 + 3.8p




3 PQ (mmHg) 42.10+1.21 33.60+3.42 43.20 £ 1.69
4 SO (%) 88.40 £2.16| 86.32 + 7.02 86.98 + 2.42
5 Lactat (mmol/L) 1.80 £ 0.14 5.14 + 0.48 2.20 26).

6

Glucose (mmol/L) 3.83%+0.24 3.34 £0.23 3.72+£0.23

Immediately after the exercise the average decrease was significant <@.05)
comparatively with the resting period, while 30 otes after the exercise tipél value returned to
the resting value. The data revealed 9% increastheofvenous PCOand 20% decrease of the
venous P@immediately after the exercise. Both PC&hd PQ values were statistically significant
(P<0.05) when compared to the rest values. Both RO PQreached the rest values 30 min from
the exercise. SQvalues were 88.40% at rest and 86.32% zero miaftessthe exercise §9.05).

Plasma lactate showed an average value of 5.14 innmonediately after the experiment,
the difference being significant compared to th&ting period (R0.05). Blood glucose decreased
significantly from 3.83 mmol/L to 3.34 mmol/L €®.05).

Heart beat rate and respiration rate are readdyitored parameters. Therefore they are
frequently used in evaluating the capacity of aaamh to effort. Heart beat rate decreased suddenly
during the first five minutes of the recovery perigig. 1). The decrease was constantly and slowly
during the next time intervals of recovery. A simikevolution was also reported by Chabchetib
al., (1999) and Sloedt al, (2006), working on different breeds of sportdes:.

The effect of training on the respiratory functiwas the increase the ventilating flow and the
maximal possibilities for oxygen transportation. eThyperventilation noticed during the early
minutes of the recovery period (figure 1) allows ftayment of the oxygen debt contracted during
the first 30 seconds of the intensive exercise. Viérgilation changes are positively correlated with
the cardiac flow and with the uptake of tissue @tygccording to the intensity of the exercise. Afte
the exercise ceased, the uptake of tissue oxygemidhed gradually but it remained higher than
during the rest period to allow the restoratiortted phosphocreatine stock, for lactic acid drainage
and new synthesis of glucose.

The variations under effort of RBC, Hb, Ht, and WRB€re typical for sport horses and were
within physiological norms according to Chabchoubak, (1999), Piccione et al. (2001) and
Krumrych (2006).

The increase of RBC under effort shows that RSHevpeoperly trained horses, well adapted
to effort. This increase is a consequence of tparand large volume mobilization of the spleen
erythrocytes. The increase of RBC number was acaamg by the increase of the haemoglobin
content, as it was expected.

The significant increase of Ht after trial could &ecountable by water translocation from
blood plasma outside the vascular system, duestintbnsive, long-term training exercises.

In our experiment we found a significant increa$eh@ WBC number. The stress of the
exercise induces the increase of blood corticoadireormone (cortisol mainly) and/or the increase
of epinephrine, which produced leukocytosis.

The trial is correlated with changes in the ac@dé status due to the anaerobic muscle
metabolism. The experimental data show a decrehggHoimmediately after_sustained strain
because of the respiratory acidosis caused byitehconcentration oHCO,; and of the higher
PCO.

We also observed significant increases of the PA@ decrease of B@uring the effort in
the RSH.

The phenomenon of higher Pgénd lower PQ@ in the venous blood is tightly correlated
with the effort capacity. According to the observas of Lekeux et al. (1991) or Art (1993), venous
blood oxygen depletion increases with the c@pacity capture of the skeletal muscle in exercis
This phenomenon is common in properly trained loréecreased modifications of RP@re in
relation with high heart rate and a consecutivetleelocity, too.




Blood lactate concentration showed a maximum vatumediately after trial, confirming
that the effort involves both anaerobic and aerob&tabolism. With regard to our biochemical
studied parameters, we found that they maintaihedpattern observed by Art et al. (1990) and
Lekeux et al. (1991). Rapidly recovering in athéefevith lactate returning to basal levels 30 min
after the trial) shows the good performance ofsthigiects.

In our experiment, glucose returns to 3.72 mm@&@Lmin after trial. This is in accord to
previous studies carried out on jumpers{&&ki et al., 2005).

CONCLUSION

The investigated physiological parameters alloveharacterise the capacity of effort of the
RSH. The evolution of the physiological parametengler strain shows that the Romanian Sport
Horse breed has a potential for performance corbpamaith other breeds, acknowledged in this
direction.
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REZUMAT

Studiul a avut ca scop aprecierea fenotipic vacilor candidate Tn vederea se@kicvacilor mame de tauri.
Experimentul s-a efectuat pe 30 vaci din rasaaFapreciate genotipic Tadle la ftare, pe baza ascendeisi rudelor
colaterale. Aprecierea fenotigis-a efectuat duppe baza datelor individuale privind dezvoltaregoocak, apre-cierea
conformaiei si constituiei, examenul ugerului, cantitatea de lapte peafectotak si normah, cantitatea de gsime,
cantitatea de proteinuniformitatea lactigei, activitatea de reprodtie. Dezvol-tarea corporab fost aprecidtpe baza
datelor privind masa corpo#ai principalele dimensiuni corporale (talia, lungiangunchiului, adancimea toracelui,
perimetrul toracic,drgimea crupei lgolduri. Aprecierea conformii si constituiei s-a efectuat prin metoda punc-telor.
Examenul ugerului s-a efectuat prin insf@cpalpaie si proba fungionali. Insusirile productive s-au apreciat pe
parcursul primelor trei lactié, prin efectuarea controlului oficial al prodigi de lapte. Datele au fost prelucrate prin
metoda analizei variaei. Dupi determinarea medigi a abaterii standard, 4 vaci au fost selectatmame de tauri.

Cuvinte cheie seletie, vaci mame de tauri, Fiz

ABSTRACT

The purpose of the study was to valuate phenotlpittze cows that are candidate for selection df dams.
The experiment was conducted on 30 Friesian cowhiated genetically from calving based on the adaece of the
collateral kin. The phenotypic evaluation was darsing individual data on body development, evabratdf the
conformation and constitution, udder examinatiorlkngield per total and normal lactation, milk fahilk protein,
uniformity of lactation, reproductive activity. Bpdlevelopment was evaluated using the data on bwas and the
main body dimensions (height, trunk length, thoepth, thorax perimeter, width of the croup at hipshe
conformation and constitution were evaluated ushregscoring method. Udder examination was donenbgéction,
palpation and the functional test. The productiats were evaluated throughout the first thre¢akians using the
official test day method. The data were processedabance analysis. After the mean and the stahdaviation have
been determined, four cows were selected as boisda

Key words: selection, bull mothers, Friesian cow

INTRODUCTION

In the applied practice of cattle improvement onestiiake into account some particularities
of the species, among which the larger intervalvben generations and the different value of some
correlations between the main production traits

The purpose of the study was the phenotypicduatian of the bull dams candidate cows.

MATERIAL AND METHODS

The biological material studied consisted of 3i@$tan cows reared in a selection farm. The
cows were evaluated genetically from calving basedhe ascendance of the collateral kin. The
animals were reared in an intensive system. Thagifigic evaluation was done using individual
data on body development, evaluation of the condtion and constitution, udder examination, milk
yield per total and normal lactation, milk fat, kniprotein, uniformity of lactation, reproductive
activity. Body development was evaluated usinggtevimetric method determining the body mass
and the method of somatometry, determining the rhady dimensions (height, trunk length, thorax
depth, thorax perimeter, width of the croup at hipsdder examination was performed during the



third lactation, six weeks after calving, by inspee, palpation and the functional test. The udder
score was determined by somatoscopy. The milkimgdpvas determined by mechanical milking,
using the ratio of the milked amount of milk (kgydathe duration of milking (minutes). The
functional symmetry was determined using the tatabunt of milk and the amount of milk obtained
from the fore and after quarter. The udder indeg determined by calculation using the udder score
and the mammary index.

The conformation and constitution were evaluateédgughe scoring method. The productive traits
were evaluated throughout the first three lactatiosing the official test day method. Milk fat was
determined using the butyrometric method. The de&t@ processed by variance analysis.

RESULTS AND DISCUSSION
At the first lactation, the minimal requirementste selected as bull dam are 4050 kg milk and

148.5 kg fat. In terms of milk amount, seven of 8@ecandidates had higher milk yields, as shown
in Table 1.

Table 1
Milk yield at the first lactation
No. Milk, kg Fat, kg Protein, kg
1 4057 132.66 125.76
2 4063 133.61 117.00
3 4071 135.93 126.47
4 4095 149.33 126.20
5 4130 150.68 128.03
6 4184 148.83 129.61
7 4200 153.72 128.77

Only four of the seven candidates met the conustet for milk fat.

At the second lactation, the minimal requiremdntde selected as bull dam are 4600 kg
milk and 172.5 kg fat. Nine of the 30 candidatesd higher milk yields, as shown in Table 2.

Table 2
Milk yield at the second lactation
No. Milk, kg Fat, kg Protein, kg
1 4622 163.32 145.66
2 4763 161.47 157.21
3 4771 168.77 156.74
4 4695 179.87 152.06
5 4730 180.81 158.38
6 4784 184.36 155.16
7 4700 173.28 158.07
8 4615 174.36 148.47
9 4725 168.48 151.36

Only five of the nine candidates met the condgisat for milk fat.

At the third lactation, the minimal requirementshie selected as bull dam are 4950 kg milk
and 172.5 kg fat. Seven of the 30 candidates hgttehimilk yields, as shown in Table 3.

Table 3
Milk yield at the third lactation
No. Milk, kg Fat, kg Protein, kg
1 4982 169.27 165.62
2 5063 171.73 169.17




4 5095 181.54 172.63
5 5030 183.16 171.58
6 4984 185.81 165.52
I 5000 179.80 168.46
8 5015 171.53 158.82

Only four of the seven candidates met the conustet for milk fat.

Udder evaluation for mechanical milking was doseng the following criteria: udder size,
udder conformation and fixing, morphological symmaeif the udder quarters, qualitative structure
of udder tissue, milking speed and functional sytnynd he first three groups of traits were scored,
as shown in Table 4.

Table 4
Udder score
Specification Udder score
3 4 4.5 5
No. of animals (N = 30) 4 22 2 2

Of the 30 candidates, 22 were scored 4 (good), iare scored 4.5 (very good) and two
were scored 5 (exceptional). The minimal requireni@nbull dams is a scorer of 4.
Table 5 show the data on the functional test.

Table 5
Data on the functional test

Specification

Milking speed (kg/minute) 1.91 1.98 2.05+ 0.0/ 211 2.19

N =30 1 3 15 7 4
Mammary index 35.98 38.58 41.18+2.60 43.78 46.38

N =30 1 3 15 7 4

Udder index 92.18 96.18 106.18 109.98 120.18
N =30 1 3 15 7 4

The average milking speed ranged between 1.9119 Rg milk/minute. 26 candidates
documented the minimal requirement of 2 kg/minue this trait, as recommended for the bull
dams.

The functional symmetry was evaluated by the datmn of the mammary index. One
candidate had the average value of 35.98%; thmedidates had 38.58%; fifteen had 41.18%; seven
had 43.78% and four had 46.38%. The minimal requarg in terms of mammary index is 45% for
the bull dams, four of the candidates documentimg tequirement, the same which had the
adequate milk yield and milk fat.

The udder index was 92.18% at a candidate; 96.ib8%ree candidates, 106.18% in fifteen
candidates; 109.98% in seven animals and 120.18f#umcows. Only these latter animals met the
requirement of minimally 110%.

The candidates were assigned to five groups iardadanalyse the data on body dimensions.
Table 6 shows the minimal values for each group.

Table 6
Main body dimensions observed



Minimal value by group
Body dimension G1 G2 G3 G4 G5
Height, cm 131.41 133.16 134.91 136.66 138.41
N =30 3 8 9 5 5
Trunk length, cm 146.91 148.58 150.25+2.09 151.92 53.99
N =30 2 4 14 6 4
Thorax depth, cm 69.98 71.23 72.48+1.56 73.78 74.98
N =30 1 6 11 7 5
Thorax perimeter, cm 185.47 187.57 189.67+2|62 7P1. 193.87
N =30 3 5 13 5 4
Croup width at hip, cm 51.76 53.08 554.40£1.65 B85.7 57.04
N =30 1 4 16 5 4
Body mass, kg 572.60 593.85 615.10+26.56636.35 657.60
N =30 1 7 12 6 4

Group 5 displayed the following maximal valuesO1l& cm for height; 155.27 cm for trunk
length; 76.22 cm for thorax depth; 195.95 cm far#x perimeter; 58.36 cm for croup width at hip
and 678.84 kg body mass.

The data from table 6 were used to evaluate tlg Hevelopment of the candidates, four of
them outstanding by the values for all traits urnideestigation. They were the same animals which
met the minimal requirements for production (miiklgt and milk fat) and for udder aptitudes to
mechanical milking (animals 4, 5, 6 and 7).

Animal conformation and constitution were assesBgdhe evaluation commission, the
candidates being divided in four value groups. &abshows the minimal data for each group.

Table 7
Data on conformation and constitution score
Specification Gl G2 G3 G4

Total 55.0 60.0 65.0+6.6 75.0
FO 115 12.9 13.4+1.4 16.2
CPL 8.2 9.2 10.2+1.0 12.2
FU 20.3 21.2 23.0+1.6 26.6
U 15.0 16.7 18.4+2.5 20.0

N =230 3 11 12 4

where: FO = format; CPL = traits specific to milleld; FU = fundament; U = udder

Because the minimal requirement for bull damd i85opoints, of which at least 20 points for
the udder, only four of the 30 candidates met threg@irements, the maximal values being 80.1
points in all, of which 31.6 points for the udder.

CONCLUSIONS

1. The minimal requirements for the main traits Iknyield and udder aptitudes for
mechanical milking) were considered for bull daresgon.

2. Evaluation was done using the secondary cri{gioay development, conformation and
constitution), considering their positive corretatiwith the milk yield.

3. Analysing the results for all criteria, fourtbe thirty cows were selected as bull dams.
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REZUMAT

Materialul biologic luat Tn studiu a fost reprezgntle 66 oi din rasdigaie cu capul negru de Teleorman.
Markerii genetici lué in studiu la oile mame au fost hemoglobiadransferina. S-au identificat dawgenotipuri la
locusul hemoglobinesi opt genotipuri la locusul transferinei. La locusiemoglobinei, s-a constatat superioritatea
animalele heterozigote (AB), la care mieii au aygiutatea laatare mai mare cu 16,7% decat la animalele homazigot
BB. Diferentele au fost semnificative §0,05). La locusul transferinei, s-a constatat Sopiéatea producti¥ a
animalelor heterozigote "fTfE, cu 12,2% mai mult decat genotipulTi° clasat al doilea §0,05). In urma analizei
genotipului agregat, s-a constatatgenotipul HBHbL®/ TV T s-a clasat pe primul loc, mieii inregistrand gated la
fatare de 6,2 kg §0,05). Acest genotip s-a clasat pe primul §ola ntarcare, cand greutatea mieilor a fost de 12,7 kg,
cu 11,5% mai mult decét genotipul clasat al doilea.

Cuvinte cheie marker genetic, ovine, hemoglobjriransferina

ABSTRACT

The investigation involved 66 Teleorman Black Hekslgai sheep. The genetic markers considered by the
investigation of the ewes were the haemoglobinteartsferrin. Two genotypes were identified at thernoglobin locus
and eight genotypes at the transferrin locus. Attthemoglobin locus, the superiority of the hetggoms ewes (AB)
was documented, the lambs having a neonatal bodyhtv&6.7% higher than that of the homozygous e{B&). The
differences were significant (80.05). At the transferrin locus, the superioritytbé heterozygous ewes™Tf® was
documented, 12.2% more than theé”/Tf° genotype, which ranked secondly. The simultanemadysis of the two
studied markers revealed the superiority of thefoeygous ewes HiHb®/ TV TfE, whose lambs had 6.2 kg at lambing
(p<0.05). The same genotype ranked first at weanimgnwambs’ body weight was 12.7 kg, 11.5% highantthat of
the second ranked genotype.

Key words: genetic marker, ewes, haemoglobin, transferrin

INTRODUCTION

The prediction of the breeding value of the farnmeais is important for the selection of the
most valuable specimens which to yield the nexteggtion and for pair matching. Among the
modern methods assessing the productive capacttyecdnimals and of their breeding value is the
use of biochemical markers whose identificatiorowai the determination of the population’s
genotypes and the correlation with the productesailts (3).

MATERIAL AND METHODS

The experiment used 66 Teleorman Black head Tslgeep. The sheep were monitored
during the pregnancy and calving periods. Eachgave birth to two lambs.

The monitored parameters were: duration of the r@egy, weight lambs at birth and
weaning, the amount of milk during the nursing peri

The duration of pregnancy period was determinedhenbasis of livestock records. The
weight of lambs was determined by the gravimetrethud. The amount of milk during the nursing
period was calculated based on the weight of lagabsbirth and weaning) and using specific
coefficients.

The genetic markers under study were the haemagtoti the transferrin.



The genotype categories were identified from sampddé ewe’s blood, by vertical
electrophoresis using polyacrylamide as migratiamier by technique of Meriaux J.C. (2) adapted
by Mariana Rebedea and the biochemistry colledfwbe Faculty of Biology (1, 3)

The data were processed statistically by varianedysis.

RESULTS AND DISCUSSION

For the haemoglobin marker (Table 1), the frequesfapre observed genotypes was 0.3 for
the heterozygous genotype fBB® (P) and 0.7 for the homozygous genotype®HB® (Q). The
frequency of gene A (p) was 0.15 and the frequai@ene B (q) is 0.85, according to the Hardy —
Weinberg law.

Table 1
Gene frequency at the haemoglobin locus
Genotype HBHB" | HB"HB® | HB°HB"® Total
Genotype frequency 0 0.3 0.7 1
Gene frequency p (gene A) 0.15; g (gene B) 0.85
For the transferrin marker, the frequency is shimwable 2.
Table 2

Gene frequency at the transferrin locus
Genotype| T |Tf° [T [T [T | TfC | T |Tf" |Tota
LA e T A e e e A e S e £ A

Genotype| 0.1 | 0,0 |0,0 0,1 |0,24| 0,22| 0,14 0,09 1
frequency| 8 5 4 4
Gene p (gene B)=0.227; q (gene C) = 0.204; r (gene D)068;
frequency| s (gene E) = 0.25;t (gene M) = 0.250

Eight genotypes were identified. The gene frequenevere: 0.227 for gene B, 0.204 for
gene C, 0.068 for gene D, 0.251 for gene E anddd@5gene M.

Table 3 shows the results concerning the weigltdérabs at the birth, in correlation with the
aggregate genotype of their mothers.

Table 3
The birth weight of lambs
Ewes aggregate genotype Lambs birth weight Ranking
Hb*Hb°/ TV Tf= 6.11 + 0.63 1
Hb®Hb®/Tf T 5.90 + 0.51 2
Hb®Hb®/ TV TfE 5.75 + 0.47 3
Hb°Hb®/Tf°Tf~ 5.67 + 0.37 4
Hb°Hb®/ T 5.53 + 0.56 5
Hb*HB®/Tf T 5.48 + 0.41 6
Hb *Hb®/ T T 5.32+0.22 7
Hb®Hb®/TfTE 5.26 + 0.31 8
HB *Hb®/Tfo T~ 5.18 +0.23 9
Hb*Hb®/ T T 5.06 + 0.30 10

The lambs resulted from ewes with }Hb®/ TV Tf5 aggregate genotype had the biggest
value at the birth, 6.11 kg, ranking first. On #ezond place ranked the lambs having 5.90 kg, born
from mother with HBHb®/Tf°Tf® aggregate genotype. On the last place rankedathes born from
ewes with HBHb®/ Tf®Tf" genotype.



Table 4 shows the results concerning the weigharabs at the weaning, in correlation with
the aggregate genotype of their mothers.

Table 4
The weaning weight of lambs
Ewes aggregate genotype Lambs birth weight Ranking
Hb*Hb°/TFVTf= 20.65 +1.77 1
Hb®HB®/TfVTf= 19.11+1.26 2
Hb°Hb®/TfoT" 17.03 +1.62 3
Hb°Hb®/Tf°Tf~ 16.88 +1.41 4
Hb*HB®/Tf T 16.36 + 1.67 5
Hb®Hb®/ T 15.57 +1.48 6
Hb*HL®/ T T 14.64 +1.36 7
Hb®Hb®/T°Tf" 14.13 +1.52 8
Hb*Hb®/ T T 13.74 +1.45 9
Hb*Hb°/TF° T 13.36 +1.33 10

The lambs resulting from sheep with HHb®/ TV Tf® aggregate genotype had the highest
value at weaning, 20.65 kg, ranking first. On teeahd place ranked the lambs having 19.11 kg,
born from mother with HBHb®/ TV TfE aggregate genotype. On the last place rankedathes born
from ewes with HBHb®/Tf®Tf® genotype.

Table 5 shows the data obtained by genotype aggedaom the haemoglobin and
transferrin loci, concerning the nursing milk yield

Table 5
Average performance by aggregate genotype
Genotype Milk yield Ranking

Hb*Hb°/ TV Tf= 65.77 +5.12 1
Hb°Hb®/Tf ' Tf= 62.64 +5.33 2
Hb®HB®/TfoTP 56.10 + 4.43 3
Hb®HB®/ T T 55.63 + 4.04 4
Hb*Hb®/Tf TV 54.34 +5.07 5
Hb®Hb®/TfoTf 50.47 +4.76 6
Hb*HbL®/ T T 48.02 +5.16 7
Hb®HB®/ToTHE 44.65 + 4.65 8
Hb*HL®/TFE TV 42.13+5.38 9
Hb*Hb®/TFo T 40.52 +5.05 10

The analysis of the aggregated genotype showedggrattype HBHbB®/TFVTEE ranked
first, with a nursing milk yield of 65.77 kg, 5% meothan genotype Hbib®/Tf¥Tf® which ranked
second. The differences between groups are nofifisagrt (p<0.05). On the last place ranked the
ewes with the genotype AHD®/Tf®Tf®, having 83.50 kg milk. This category also had limbs
with the lowest weight at weaning

Table 6 shows the data obtained by genotype aggegaoncerning the total milk yield.

Table 6
Average performance by aggregate genotype
Genotype Milk yield Ranking

Hb*Hb°/ TV Tf= 135.61 + 6.68 1
Hb®HB®/ TV Tf= 129.15 + 7.33 2
Hb°Hb®/TfoT" 115.65 + 7.24 3
Hb®Hb®/T°Tf~ 114.62 + 7.37 4
Hb*HB®/TfTV 112.05 + 8.06 5




HbPHL®/TFCTF 104.08 +6.87 6
HE " HBE/ T TV 99.02 +5.72 7
HbPHbL®/TFeTE 92.06 + 3.16 8
HE "HB®/ T TV 86.88 + 6.23 9
Hb HB®/TFoTFC 83.50 +5.9.0 10

The analysis of the aggregated genotype showedggrattype HBHbL®/TFTEE ranked
first, with a total milk yield of 135.61 kg, 5% n®ithan genotype HbIb®/TfVTf* which ranked
second. The differences between groups are noifisant (p<0.05). Taking into consideration the
data obtained at the transferrin locus, one magrmksthat irrespective of the genotype existing at
the haemoglobin locus, theMTf= heterozygous individuals will have better resoftshe total milk
yield.

CONCLUSIONS

1. At the haemoglobinlocus, two types of migration were observed byctetghoresis,
corresponding to two genotypes‘#Bb® and HI/Hb®. Gene frequency was: 0.15 for gene’Hind
0.85 for gene Hh

2. At thetransferinlocus, eight t)épes electroghoretic movements weteed, determined by
genotypes THTfC, TE/TEE, TE/TEY, TIYTES, TETE, T, TAYTE 6i TFV/TV. Gene frequency
was: 0,527 for gene £0,204 for gene Tf 0,068 for gene Tf 0,251 for gene Ffand 0,250 for
gene TT.

3. At lambing and weaning, the lambs from ewes witle aggregate genotype
(haemoglobin/transferrin) Hibib®/ Tf¥ Tf= displayed the highest values.

4. During the nursing period and throughout thereractation, the ewes with the genotype
HbAHbLB/TIMTIE displayed the best milk productiorf/Bhigher than the ewes ranking second.
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REZUMAT

Bonitarea tineretului cabalin din rasa Pur sAnggleans-a realizat individual, para susinerea probelor de
calificare, pe baza uritoarelor criterii: origine, precursi exteriorul (dimensiuni corporale, confortigasi mersuri).
Fiecare caracter sau igge se aprecidz printr-un sistem de puncte, pe o dode la 1 la 10. Aprecierea originii s-a
facut prin metoda punctelor, pe baza analizei pedigi. Aprecierea dupdimensiunile corporale s-a realizat prin
biometriesi gravimetrie, stabilindu-se talia, masa corparaglerimetrul toracicsi perimetrul fluierului. Aprecierea
conformaiei corporale s-a efectuat pe trei grupe de regiconiporale: cap, géasi trunchi; membre; constitie,
musculatu, tendoangi ligamente. Dup bonitare, animale au fost clasate astfel: 37%dsacrecord; 51% n clasa é&lit
si 12% Tn clasa |. Tineretul incadrat in claselerdgi elita, care au prezentat potet genetic ridicati au fost oprite in
herghelie pentru a intra in calificare. Restul st faropus pentru valorificarea prin vanzare.

Cuvinte cheie Pur sénge englez, bonitare, tineret

ABSTRACT

The evaluation of English Thoroughbred growing kersvas done individually, before they were testad f
classification, based on the following criteriaigim and exterior appearance (body size, conformnatind walk). Each
character or trait was evaluated on a scale fraxm 10. The evaluation of horse origin was done gisie method of
points, based on pedigree analysis. The evaluattmording to body size was done by biometry andigretry,
determining the height, body mass, thorax perimater cannon diameter. Body conformation was evatliah three
groups of body parts: head, neck and trunk; lindosistitution, muscles, tendons and ligaments. Adieuation, the
animals were classified as follows: 37% in recoi@ss; 51% in elite class and 12% in first classe Vbung horses
classified in record and elite classes, which diggdl a high genetic potential were retained insthd to be trained for
classification. The balance was put out for sale.

Keywords: English Thoroughbred, evaluation, growing horses

INTRODUCTION

Classification is a criterion for growing horsesatiation according to their phenotypic and
genotypic value, playing an important role in thiaberation of the methodology for their
improvement. Selection, as means of improvements & better the biological traits of the animals
using for reproduction only the specimens with rodimensions and body conformation, with
higher energetic capacity and with increased @&st& to the environmental conditions and to
diseases. Compared top other species of farm amiried effect of selection is smaller in horses,
because the populations are quite small and homeogertheir heredity is more stable and the
variability of their traits is lower. The presentudy aimed to determine the destination of a
population of English thoroughbred horses testédrbehey performed the qualification trials.

MATERIAL AND METHODS

The study was conducted on 25 English thoroughbeeges (10 males and 15 females) aged
2 — 2.5 years. The horses were evaluated usinfpliosving criteria: origin, body dimensions and
body conformation.

The evaluation by origin was done by pedigree amalgnd the evaluation of the breed was
done by the individual examination and by identifythe exterior traits of the English thoroughbred
breed.



The exterior traits were evaluated by determinimg lbody dimensions, using biometry, with
the zoometer and ruler. The following body meas@m@siwere performed: height, thorax perimeter
and cannon perimeter.

The body conformation was evaluated under statit @oving conditions on a flat and
elastic land, of circular shape with a diameter28f m. The animals didn’t wear harnesses.
Examination was performed as follows: animal sidesnt and back (width, length and shape),
hoofs, skin quality, hair colour and quality. Theakiation of their walk was done by moving the
horses with normal walk and trotting on a straigie.

Each character or trait was scored on a scale fréonl 0.

The data were processed statistically using thianveg analysis.

RESULTS AND DISCUSSION

The 25 horses were evaluated individually takirtg itonsideration the genealogical records
of the breeder.

Individual scores were given after pedigree angJyshich included the determination of the
genetic value of the parents and grandparentshendegree of inbreeding, as shown in Table 1.

Table 1
Scores for origin and breed
Score 10 9 8 7
Males 1 3 5 1
N=10
Females 2 3 8 2
N=15

Of the 10 tested male horses, 10% were scored(P@, \Bere scored 9, 50% were scored 8
and 10% were scored 7.

Of the 15 tested female horses, 13.3% were scobed®0% were scored 9, 53.3% were
scored 8 and 13.4% were scored 7.

The literature shows that the evaluation by ormjiahs in horses to evaluate the zootechnical
value of the examined animal. The inclusion of @énémals in the specific type of breed is directly
correlated to their productive aptitudes (1). Theres have the following significance: 9 and 10
show an outstanding expression of the genotypdewhand 8 shows a very good expression of the
genotype.

Table 2 shows the scores for the average body dimes

Table 2
Scores for exterior examination
Specification No. of| Height, cm Thorax Cannon Score
animals perimeter, cm | perimeter, cm
Males, N=10 2 158 168 18.5 10
2 152 162 17.0 9
5 148 156 16.0 8
1 144 152 15.5 7
Females, N=15 1 158 170 18.0 10
2 152 164 16.5 9
2 150 162 16.0 8
8 148 158 16.0 7
2 146 162 16.0 7




The data show that 20% of the male horses wereddd, 20% were scored 9, 50% were scored 8
and 10% were scored 7.

The evidences show that 6.7% of the female horsre wcored 10, 13.3% were scored 9, 13.3%
were scored 8 and 66.7% were scored 7. In thisrlgtbup, 53.4% of the female horses were scored
7 for all three categories pf measurements and’d3.&d higher scores for the thorax perimeter and
for cannon perimeter, but were scored 7 for heigbtording to the classification instructions, the
single score was given considering the lowest skmyrene of the measured dimensions (2).

Table 3 shows the scores for body conformationveal#ing.

Table 3
Scores for body conformation and walking
Score 10 9 8 7
Males 1 3 5 1
N=10
Females 2 3 8 2
N=15

Of the 10 tested male horses, 10% were scoredQB@, \8Bere scored 9, 50% were scored 8
and 10% were scored 7. Of the 15 tested femaleebots8.3% were scored 10, 20% were scored 9,
53.4% were scored 8 and 13.3% were scored 7.

The class of classification was determined usiregghrtial scores for the three criteria of
evaluation (origin and type of breed, exterior,foomation and walks), as shown in Table 4.

Table 4
Scores and class of classification
Origin and Exterior Conformation Class of
type of breed and walks classification
Males 1 10 10 10 R
2 9 10 9 R
3 9 9 9 R
4 9 9 9 R
5 8 8 8 E
6 8 8 8 E
7 8 8 8 E
8 8 8 8 E
9 8 8 8 E
10 7 7 7 [
Females 11 10 10 10 R

12 10 9 10 R
13 9 9 9 R
14 9 8 9 R
15 9 8 8 R
16 8 7 8 E
17 8 7 8 E
18 8 7 7 E
19 8 7 8 E
20 8 7 8 E
21 8 7 8 E
22 8 7 8 E




23 8 7 8 E
24 7 7 7 I
25 7 7 7 I

Of the 35 tested horses, 9 (4 males and 5 females ranked in R (record) class, 13 (5

males and 8 females) were ranked in E (elite) clasd 3 (1 male and 2 females) were ranked in
class I. According to the classification instruospthe animals ranked in record and elite clagses
to be tested for qualification, while the animalaked in class | are to be put out for sale.

1.

2.

3.

CONCLUSIONS

Young horses classification prior to the quedifion tests was done using here criteria: origin

and type of breed, exterior, conformation and walks
After evaluation, the animals were classifiedf@d®ws: 37% in record class; 51% in elite

class and 12% in first class.
The young horses classified in record and digsses, which displayed a high genetic

potential were retained in the stud to be trairectfassification. The balance was put out for
sale.
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WELFARE OF SPORT HORSES DURING TRANSPORT
BUNASTAREA CAILOR DE SPORT PE TIMPUL TRANSPORTULUI
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REZUMAT

Cercetrile au urnarit raspunsul unor indicatori de bastare a cailor de sport pe timul transportuluinpri
evaluarea intenditii stresului pe durataitatoriei, prin modificarea frecveai cardiace, al cortizolului, nivelului acidului
lactic si creatininei. Caii lué Tn studiu au fos grupiain dow grupe: cai transponfapentru prima dat (A n:12)si cai
care au mai fost transpotitéB n:10).

Valorile indicatorilor au fost diferite Tntre cetloua grupe, chiar dacdurata élatoriei si condiiile Tn care s-a
realizat transportul au fost aproape acglédaloarea frecvetei cardiacesi a nivelului cortizolului au fost crescute la
caii din grupa A faa de cei din grupa B dai la acatia din urmii s-au observat cgteri ale valorilor la repetarea
imbardirii si debardrii (100-130 nmol/l). Nivelul acidului lactic Tnrégjrat a fost crescut in cazul primei grupe (2,2
mmol/l), doar paa cand caii s-au olmuit cu efortul, dup care a sizut (1,8 mmol/l).

Transportul cailor Tn anumite conidice tin de obgnuirea acestora cu manopera de imbargadebarcare, de
durata dlatoriei, darsi de temperamentul animalelor, poate fi considerefactor de stres ce deprecidmristarea lor.
Cuvinte cheie: cai, stres, transport, istare

ABSTRACT

Our research monitored the response of some wetfdieators in sport horses during transport bgssing the
intensity of stress during travel time, changekeart rate, cortisol, lactic acid and creatininels. The horses included
in the study were separated into 2 groups: hotsatswiere transported for the first time (A n: 1Rd&orses that had
been previously transported (B n: 10).

The values of the indicators varied between thedwaps regardless of the fact that travel lengthtaansport
conditions were almost identical. The heart raté @ortisol levels were elevated in horses from grAuas compared to
the ones in group B while the latter showed inaddsvels of these indicators upon repeating tadiftg and unloading
(100-130 nmol/l). The recorded value of lactic asids higher for the first group (2,2 mmol/l), onlgtil the moment
when the horses adapted to the effort, after whidbcreased (1,8 mmol/l).

Transport of horses under certain conditions rdlate their adjusting to manhandling during loadizagd
unloading operations, as well as the animals’ tempay be considered a stress factor with significkepreciating
effect on horse welfare.

Key words: horse, stress, transportation, and welfare

INTRODUCTION

The necessity of animal transport with differentrgmses — commercial, sports related,
towards slaughtering or other activities — has isgabthe health and welfare assessment of horses
during long or short distance transport. Transpelated stress effects determine in most cases
different physiological and behavioural responsiepending on the horses’ ability to adapt. Broom
(2000), stated following research that physiologiesponses are difficult to assess due to the
complexity of stress factors the animals are stibjeto during transport, such as loading, unloading
the transport vehicle itself, the microclimate b tehicle, the loading surface, fodder and water
deprivation.

An important welfare factor in sport horses durtr@nsport is the vehicle, which must be
appropriate, according to the animals transportadst be well maintained and the transport
equipment must be kept clean and perfectly funatiohoading and unloading manoeuvres are
important as well, as they may reduce fear theglagively easily installed in horses during tramsp
and may generate and account for a high percerghdienb lesions when handled improperly.



Loading/unloading do not represent a problem fostnmrses, which are more than happy to climb
on the platform or walk into the trailer. Easy loayl of the horses is a result of caretaker’s
experience that uses different methods to diredtrandle the animals. Some horses are extremely
difficult to load particularly because they had he&xposed to prior negative travelling experiences,
insecurity, which all are conducive of fear andusafl to be loaded.

Oikawa (1995) state that the health condition ahsported horses decreases with travel
duration, thus increasing the occurrence of reBpyaliseases.

This research monitored the assessment of sposefigesponse to various stress factors
during transport on short distances and their immpat¢he animals’ welfare.

MATERIAL AND METHODS

The research was carried out on 22 sport horseke (amal female), 3 to 14 years old and
weighing on average 510 kg = 10kg. The horses warsported from their stables to other farming
or temporary training facilities.

The horses that participated in the study were ggdun two categories: animals that had
been transported for the first time A (n: 12) andvals, which had previously had this experience B
(n: 10). We completed our research in spring overcburse of eight weeks and the distance covered
during travel time varied between 200 and 400krBl{2iepending on quality of road).

Specialized horse vehicles with two or more plaitassported the animals. The horses’
caretakers handled loading and unloading manoeagregll as blood sample drawing.

Horse protection norms and standards were obsehedg transport, in terms of handling
manner, allotted surface on the vehicle, vehickratteristics, fodder and water supplies.

Blood samples were taken by jugular vein puncturdhe morning of the journey prior to
loading and immediately following unloading, in 1/ Vacutainer tubes with Lithium-Heparin
(LH/1,3) that were kept according to working praibcluring travel time. This manoeuvre was
carried out in the presence of the animals’ castalhich minimized their stress during blood
sampling. Working and analysis of blood tests wardgpmed in the laboratory.

The level of plasmatic cortisol was obtained by FAImethod and level of plasmatic lactate
by means of chemical analysis.

The statistical data analysis included the T studlest in order to compare the biochemical
and haematological parameters of the two horsegpgrahereas.

Heart rate was measured by a non-invasive methiad ascardio-monitor (Polar Electro Oy,
Finland). Its electrodes were placed under thé girt each side of the animal and in contact wih it
skin by means of a gel. The transmitter was hotatnplaced on the withers, fixed on the harness
together with the recording device. The data rezdrthroughout the transport was downloaded on a
computer and processed by the Polar Equine SW addtinstalled.

RESULTS AND DISCUSSIONS

Horse physiological responses during transport @uagyear following a large number of
stress factors, which impact their welfare.

Rose, (1977) state that during endurance exerdisesncrease of heart rate in horses shows
metabolic diseases, and proves to be a practiogd)esand precise method in assessing the ,stréssed
horses.

The heart rate monitored during transport on haitsasparticipated in the research shows an
obvious increase in those loaded for the first tand unaccustomed with this manoeuvre, compared
the other animals, which had previously had thigeelence (fig 1).
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Figure 1. Heart rate variation (bpm) during hors@sportation

The increase in heart rate was recorded also upglohorses, as transport was an underlying
chronic stress factor. However, the heart rateedsad between loading and unloading time, which
shows that animals adapted fairly quickly to thevrteansporting conditions on the vehicle. The
anxiety exhibited by the group B horses was causedoading onto/unloading from transport
vehicles and less by the journey itself.

The heart rate varied with travel time (fig 2), wdeve noticed the same increase in-group A
horses. Hyperpnea and decrease of neurovegetgsitenscontrol of the heart rate during transport
may result in increased heart rate prevalence.

Measurement of heart rate immediately followingaaing of the horses from the transport
vehicle may be an important indicator of their lleabndition and physical performance.
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Figure 2. Heart rate variation (bpm) after diffargurney hours

The cortisol (corticosteroid hormone produced breadl cortex) is directly involved in the
bodily response to stress factors by an increaderasfhial pressure and glycaemia levels. Blood
level cortisol ranges with the circadian rhythm, that the maximum level is recorded in the
morning and the minimum level at night (Evans, 1)97Change in cyclic evolution is directly
connected to ACTH hormone activity, stress factaigical depression, surgical procedures,
anxiety, and pain.

The level of plasmatic cortisol measured duringgport in the two horse groups showed an
increase in concentration (fig 3). Recorded colti®lues were not low in the horses previously



exposed to transport either. The recorded levgbla$matic cortisol did not vary with the travel
duration and the horses’ effort to adapt to transgonditions were probably the same, as a
consequence of the relatively short travel timél2-
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Figure 3. Cortisol level (nmol/l) of horse bef@ned after transport at different hours of the
journey

The increased cortisol concentration recorded afen unloading time confirms the fact that
this is a stress indicator, as we have showedheratudies. Irvine (1994) state that the cortisol
levels in horses removed from their environmentdases due to the disruption of the circadian
rhythm.

The levels of plasmatic cortisol together with Heart rate may be used as stress indicators in
assessing horses’ welfare during transport.

Stress, fear, anxiety may elevate lactate condesrirat blood levels as glicogenesis is
stimulated by catecolamine.

The level of plasmatic lactate in horses particngain the study (fig.4) showed a drop,
particularly in those accustomed to transport (Iy@ii) as compared to the ones, which had not
previously been exposed to it (2,7mmol/l).

160+
1404
1204

100 A/‘/A—A\A

80 T T T T T 1

inainte de 2h 3h 4h debarcare
plecare

——3B ——A



Figure 4. The level of plasmatic lactate (mmolihiorses participating in the study

This fact is probably due to the former group baisgd to the handling manoeuvres, which
indicates high adjusting abilities.

CONCLUSIONS

Horse transport and particularly the loading/uningdtime determine changes in the
physiological indicators of welfare such as heat¢ and cortisol.
The heart rate may be considered a physiologicdtenaan efficient method in assessing
the horses’ welfare level, as its variation indésathe horses’ response to loading/unloading
stress.

Under different transport conditions and short étatime, plasmatic cortisol
concentrations showed different levels in horsesistomed to transport as compared to the ones
travelling for the first time, which were not usedtransport related handling. These levels also
varied with transport duration.

Lactic acid levels show a drop in horses accustotoemlansport thus indicating that a
correlation with cortisol levels does not consgtatstress indicator during transportation.
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OBTINEREA, PURIFICAREA SI CARACTERIZAREA IMUNOGLOBULINEI G (IGG) DE
OAIE SI A SERULUI ANTI-IMUNOGLOBULIN A G DE OAIE IN VEDEREA UTILIZ ARII
IN TESTE DE IMUNODIAGNOSTIC
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REZUMAT

Purificarea Ig G de oaie s-a realizat prin preangtcu sulfat de amoniiicromatografie pe schinibori de ioni (DEAE
celuloz). Verificarea puritii IgG obtinut s-a efectuat prin imunoelectrofofie2EF) fad de un ser de iepure anti-ser
total de oaissi electroforez in gel de poliacrilami@l verticak in sistem denaturant cu dodecil sulfat de sodAGQE-
SDS). S-a otinut un singur arc de precipitare cu migrare catotii IEFsi o fraaiune cu masa molecutade 150 KDa

la PAGE-SDS corespuitoare 1gG. Serul anti-lgG s-a it prin hiperimunizarea iepurilor. Cuantificanei@elului de
anticorpi IgG s-a realizat prin testul imunoenzimdELISA) si a evideniat valori ridicate ale dengiflor optice care
denot un titru ridicat de anticorpi. Serul de iepureidgG oaie olinut se va utiliza ca reagent in teste de
imunodiagnostic de mare sensibilitatspecificitate.

Cuvinte cheie imunoglobulina G oaie, purificare

ABSTRACT

The sheep's G immunoglobuline purifying was mademynonium sulfate precipitation and chromatography
on ion changers (DEAE cellulose). The purity assfaye obtained IgG was made by ion exchange chimgnaphy and
immunoelectrophoresis (IEF) toward a rabbit serotaltsheep antiserum and sodium dodecyl sulfatagglamide
electrophoresis (PAGE-SDS). A single precipitateooh was obtained with cathodic migration to IER anfraction
with the molecular mass of 150 KDa at PAGE-SDSahlé to IgG. The anti-lgG serum was obtained bybitab
hyperimmunization. The IgG antibodies level quaadifion was made by the immunoenzymatic technidléSA) and
we obtained raised values of the optic densitiexhvehowed an high level of antibodies. The rablatiti-lgG sheep
serum obtained will be used as reagent in the inodiagnosis tests of high sensibility and specificit
Key words: sheep's G immunoglobuline, purification

INTRODUCTION

The immunoglobulins (Ig) are glycoprotein with #adies features obtained through
extraction methods from the plasma, interstitigiuids and biological secretions. Most of the
fractional and purification methods of Ig are basedthe chromatographic techniques — the ion
exchange chromatography on and gel filtration (B,3). The ion exchange chromatography with a
cellulose structure has the advantage of devisimmire form the G immunoglobulin from a gamma
globulin solution or of devising in two types ofGgparts (Fab and Fc) after their digestion with
papain.

Phat and all (6) purified the 1gG, IgA and IgM frothe sow’s milk combining the gel
filtration with ion exchange chromatography. Whée purity of these Ig was checked using SDS-
PAGE and the Ouchterlony immunodiffusion, the Smalet was distinguished from the IgA
molecule and also the J linking piece was presernthé IgA and IgM molecules. The authors
recommend us to use this purifying method to shibwha Igs that can be found in other biological
liquids.



Kelly and all isolated the IgG and IgG’s subclasgseeugh ammonium sulfate, gel filtration
and ion exchange chromatography. The fraction’dyaisausing SDS-PAGE showed that IgG has
150kDa, five subclasses, two heavy chains of 57&irhtwo light chains of 27kDa.

Joshi and all (4) described the IgG purificatiocht@que on Sepharose column with protein
A after three successive serum precipitations wsidium sulfate; the splited gamma globulin
obtained using affinity chromatography for IgG hemlsigns of contamination with other Ig classes.
The immunoenzymatic method was used by many otbh#roes (1, 2, 4) due to the analytical
system’s sensitiveness and specificity. The spgdigtrature from the last years (4, 7, 8) ceesfi
the extension of these techniques and their higheyaaccording to the known criteria for the
diagnosis methods evaluation.

In this paper the research’s results are preseegatding the getting, the purification and
the characterization of sheep’s IgG and also oéglseanti-IgG serum for using them
in immunodiagnostic tests.

MATERIAL AND METHODS

The sheep’s total gamma globulin getting was mageguthe precipitation technique of the
sheep’s normal serum with saturated ammonium suatution neutralized until pH=7. Three
successive precipitations were done and the fimadust of gamma globulin was resumed with a
small quantity of water. The gamma globulin obtdimeas then dialyzed af@ with a NaCl solution
0,15 M.

The purification of sheep’s IgGwas made using ion exchange chromatography (DEAE —
cellulose). To obtain the IgG a chromatographicunol was used (K 2,5/30 cm) with DEAE-
cellulose (with a switch capacity of 0,009+0,1mBdsglanced with phosphate buff@075M and
pH=6,3. The gamma globulin solution was put inte tolumn, using 3-4 g DEAE-cellulose at
200mg protein. The sample’s dilution was made phbsphate buffer 0,0175M, pH=6,3 collecting
2mL/tube. The collected fractions were mixed, coticgged and afterwards tested for purity and
specificity using SDS-PAGE) and immunoelectrophisréd&F).

The fraction’s electrophoresis in poliacrylamid g&ls done in unnatural conditions using a
SCIE-PLAS TV 100 according with the techniques desd by Laemmli. The proteins separation
was done in two gels with different concentratiord H values: one for proteins concentration
using acrylamid 4% gel in Tris-HCI 0,5M buffer, pBi8 and another for theirs separation. After the
gels migrated they were colored with Coomassieli&nil Blue G-250 0,1% solution. The markers
molecular mass that we used were: ovalbumin (45kB@jine serum albumin (66kDa) and myosin
(205kDa).

The immunoelectrophoresiswas performed in agarose gel 1,2% which was hlimie a
glass mount (7,5cm long/2,5cm wide) prepared irowak buffer with an ionic force of 0,05. The
fractions that had to be studied were put in thevgels, and then after their electrophoretic
migration, in the split created between two gellsvédie rabbit's serum sheep’s antiserum was put.
The mounts were maintained in a wet room, at thes leemperature for 18-24 hours. The
precipitation arch was seen using a down-up highlgpurce. The proteins were colored using
Amido Black 100 solution, 0,1 %.

The rabbits immunization (n=3) to obtain the sheep’s monospecific anti-lggum was
done with 4 mg IgG/ml put in complete Freund adjuva hree subcutaneous inoculations were
done, in several places, on the body’'s sides. Téeding was done after seven days, after the last
inoculation. The quantification of sheep’s antilexdianti-IgG level was made using the
Immunoenzymatic technique.

The immunoenzymatic technique

- The antigento catch and to quantize the sheep’s anti-lg@mesrwe used as antigen sheep’s

IgG diluted at 10 pg/ml in a NaOH solution 0,1N.the coatedstage we added 100pL IgG

in every hole After the plates were put in the incubator for thwours at 37C, they were

washed up using PBS/Tween in a mindray mv-12a piéganer. The sheep’s anti-IgG



serums were diluted in a ratio of 1/25, 1/50, 1/20400, 1/800, 1/1600 and 1/3200 in a
PBS/Tween buffer with an addition of 0,5% bovinasalbumin. The plates incubation was
done at 37C, for 60 minutes.

- The conjugatewe used a sheep anti-lgG conjugate IgG market péroxidase. It was
diluted in a ratio of 1/100 in PBS/Tween buffemthich we added bovine seric albumin 1%
and then we put 100ul in each well.

- The substratumit contained 0,005 hydrogen peroxide and 0,6mgABIIS in citrate buffer,
pH=4. We used 100u! substratum in each \aall after one hour the reaction was stopped
with 50 pl sodium florure 1,5%.

- The reading the optical densities (DO) were read at 405nmhwé& multichannel
spectrophotometer on ELISA Apollo LB 911 platesrBeld Technologies).

RESULTS AND DISCUSSIONS

The total gamma globulin fraction on a DEAE-celkdocolumn showed only one proteic
pick. The elution profile obtained after the chraeogmaphy is presented in figure 1.
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Figure 1. The elution profile of sheep's IgG obegion a DEAE cellulose column

As the data show, the fractions that are in th&’pienaximal area were put together,
concentrated and analyzed for their purity using tBwards the sheep’s anti-serum serum. In the
diluted part the IgG appeared after collecting 30urifer. From the total gamma globulin, the 1gG
was diluted in the next 20-25 ml buffer. The elatiof the others proteins left in the column was
done with a NaCl solution 0,25 M.

Using the electrophoretic analyses for the fractisnitable to the pick obtained, we could
see a precipitation arch characteristic to 1gG witgrtroforetic migration in the cathodic arealod t
mount (figure 2).



Figure 2. The purity checking of sheep's IgG usimgnunoeletrophoresis towards the
rabbit's serum sheep's antiserum.

It was proven that IEF is a qualitative method veseful in estimating the G immuno

globulin purification degree.
Using the SDS-PAGE electroforetic study of the roolar fractions obtained through
separation on DEAE cellulose we could see the poesef a single band with the molecular mass of

150kDa (figure 3).

Figure 3. Elctrophoetic analysis ofsheep's Ig(EDS-PAGE

This band is a match to IgG which shows that usiegDEAE-cellulose splitting we can do

this purification.
The titers of the sheep’s anti-lgG serum (n=3) leetw 1/25 -1/3200 (values of

concentrations and dilutions) are presented iretatdnd figure 4.

Table. 1. The DO values of sheep's anti-IgG
serum obtained using the immunoenzymatic technique
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Figure 4. The sheep's anti-lgG serum titration gigimmunoenzymatic technique

The level's quantification of the sheep’s antibsdanti-IgG using ELISA showed high titer
of antibodies up to a dilution of 1/800 (DO serur0B95; DO serum 2=0,362 and DO serum
3=0,315). These values show the ELISA test seesiégs and the possibility to determine the titer
of the analyzed anti-sera (1/800 in all 3 sera).

The sheep’s anti-lgG serum specificity was studisthg the immunoenzymatic technique
for the evaluation of antigen-antibody reactionswdals other species immuno globulin: ox’s 1gG,
pig’s IgG, rabbit’'s IgG and dog’s 1gG (10ul/ml).

In figure 5 we showed that DO were negative contparao the pig's 1IgG (D0O=0,010),
rabbit's IgG (do=0,0004) and dog’s IgG (DO=0,008ddhis fact proves that the sheep’s anti-lgG
serum have a raised specificity.
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Figure 5. The sheep's anti-IgG serum specificiying



The sheep’s anti-lgG serum presented a weak reacveards the ox’s IgG. The DO=0,2000
value was in the negative reaction area.

The proven qualities of the sheep’s serum helpedhtbecame valuable reagents used in
diagnosis and therapy. Their applicable area caexpanded in the animals pathology, especially in
the scientific research to achieve immunodiagnostiechniques of high efficiency
(immunoenzimatic, immunofluorescence), structurad altrastructural immunocitochemistry with
marked antibodies, the antibodies research usin@ttiig tests, immunobiosensors,
immunoelectronomicroscopy).

CONCLUSIONS

1. The sheep’s IgG purification was done using thecipi&tion reaction with ammonium
sulfate and ion exchange chromatography (DEAE woele).

2. The IgG’s purity checking was done using the IE¢hiteque towards the rabbit’s anti-serum
and using also SDS-PAGE.

3. After using IEF we obtained a single precipitatemech with migration in the chatodic area
and a fraction with the molecular mass of 150KDagiSDS-PAGE.

4. The sheep’s anti-lgG serum were obtained fromabéit's hyperimmunization

5. The sensitiveness of the sheep’s anti-IgG serutadassing ELISA showed high antibodies
titers.

6. The sheep’s anti-IgG serum testing was done usifi§Atest comparative to their species
Ig and the results obtained are in the negativa. are

7. The sheep’s anti-IgG serum prepared will be usethénimmunodiagnostic tests of great
sensitiveness and specificity.
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HEMATOLOGICAL RESEARCHES, AFTER THE INCREASE THE IM MUN RESPONSE
ON PIGS, BY USING SOME IMUNOMODULATORS
CERCETARI PRIVIND POTEN TAREA RASPUNSULUI IMUN LA SUINE, DUP A VACCINARE,
PRIN FOLOSIREA UNOR IMUNOMODULATORI
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REZUMAT

S-a urnarit readia hematologig a organismului, ca urmare a pofeii cu imunomodulatori nespecifici a
raspunsului imun indus de vaccinarea antipestgaantirujetici (imunomodulare specifi¢ la purcei cresaiiin sistem
intensiv. Au fost supi tesgrii 40 de purcei, sub forma a 4 loturi (A, B, C,,cepand cu varsta de 52 de zile, testarea
fiind realizat Tntr-un complex de cggerea porcului in sistem intensiv.

La lotul A s-a administrat suspensie de corpi ®aehi (Corynebacterium parvum). La lotul B a fadministrat
preparatul Levamisol, de uz veterinar, iar la lo@ls-a administrat vitamina E seleniu folosindu-se produsul
Romselevit. Lotul D a fost folosit ca martor fiisdpus doar vaccinii.

Experimentul s-a derulat pe o peridate 85 de zile, timp Tn care s-au efectuat treliepiel de sdnge. Datele
au fost prelucrate statistic prin metoda Studentifér.

Numarul de leucocite (valori absolute) a prezentatféasgul experimentului o siere semnificati¥ la lotul
modulat cu Corynebacterium parvum (p<0,05), conpaca celelalte loturi.

Concentréia de hemoglobif la lotul A (modulat cu Corynebacterium parvumyrascut distinct semnificativ
(p< 0,01), dup recoltarea a Il a, fa de recoltarea |. La recoltarea finad-a produs o ddere a acestor concertira
statistic manifestandu-se tot distinct semnificiiw 0,01), fgi de recoltarea a Il a.La loturile B, €,D, concentréile
de hemoglobifh au prezentat o cggere importarit din punct de vedere statistic, doar la recoltanéermediag (inalt
semnificativ - p< 0,001), ddpcare s-au memut constante.

La lotul A, modulat cu Corynebacterium parvum, heostul a crescut distinct semnificativ (p< 0,094 de
recoltarea |. La recoltarea firdad-a produs o ddere a acestor concenfrastatistic manifestandu-se semnificativ (p<
0,05) fad de recoltarea a Il a. La loturile B, D, hematocritul a crescut din punct de vederéistia la recoltarea
intermediait (semnificativ—p<0,01), la recoltarea finaloncentrdile fiind similare celor intermediare. La lotul €au
produs modifiéri Tn sensul & dupi o cretere distinct semnificativ (p< 0,01), la recoltarea intermediavalorile
hematocritului au szut fira si intereseze din punct de vedere statistic.

Numarul de hematii a prezentat o crescut distinct séoativ (p< 0,01) la lotul A, la recoltarea a Il fata de
recoltarea |, la recoltarea fidisdciderea statistic fiind semnificati(p< 0,05);

Cuvinte cheie:reagie hematologig, suine, #spuns imun.

ABSTRACT

It was followed the hematological reaction of thegyamism, as a result of increasing, by using
unspecific immunomodulators, of the immune resgorinduced by the Classical Swine Fever and Swine
Erysipelas vaccination (specific immunomodulatiam) piglets reared in intensive system. We tested 40
piglets, in 4 groups (A,B,C,D), starting with age52 days old testing being conducted in an intensi
piggery.

In group A it was administrated a bacterial susmen@Corynebacterium parvum). Group B received
Levamisol ( for veterinary use) and group C recgivdtamin E and selenium, using Romselevit. GrBup
was used as a withess group, being submissedmuahccination.

The experiment was developed in a period of 85.daysing this time, we made 3 blood analysis.
The data were statistically processed using Stuéishier method .
The number of leucocytes ( in absolute values) gldoat the end of the experiment a significant cesgeon
group modulated with Corynebacterium parvum (p<p),@®mparared with the other 3 groups. The
hemoglobin concentration in the same group

A (modulated with Corynebacterium parvum) increaseghificately distinct (p<0,01) after the
second blood analysis, comparative with the filsibd analysis. At the final analysis these valuesew
decreased, statistically looking as distinctivgngficative (p<0,01), comparative to the secondoblo
analysis.
In groups B, C and D the concentration hemoglsbiowed a significately increase from a statistcaht of
view just at the second blood analysis ( high sigaiive p<0,001), but after those values remainganstant



in group A, modulated with Corynebacterium parvihe hematocrit values were significative increased
(p<0,01) at the second blood analysis, comparedhe first blood analysis. At the final blood aysi$ those
concentrations were reduced statistically sigaifto( p<0,05) comparative with the second bloodyaita

At the groups B and D the hematocrit was signifidanreased from statistic point of view at the
intermediate blood analysis (p<0,01), same valueie westablished at the final blood analysis. Aupr@€
some modifications were observed ; after a digiiacsignificant increasing (p<0,01), at the intediage
blood analysis the hematocrit values dropped, witlstatistically interest.

The red blood cells presented significately digtincrease (p<0,01) in group A at the seconddlo

analysis, in opposition with the first one, in winithe decrease was statistically significant (p5],

Key words: hematological reaction , swine, immune response

INTRODUCTION

The resistance capacity of the animal body cannbeeéased through the use of imunomodulators
(3,5), some of which can act specifically inducitifferent effects (destruction of pathogen germshar
blocking of their activity), in this category failj the vaccines, immune sera, and even antibi@tics

The intensity of the immune response can be &sgr@lso nonspecifically (1,2) for a certain type o
agressor, by the use of a various range of celtttactures, organic or anorganic substances.

The hematomogical reaction of the body after tbéemtiation with nonspecific substances was
observed, over the immune response induced byéeh€lassical Swine Fever and Swine
Erysipelas vaccination (specific immunomodulatian)piglets reared in intensive system.

MATERIALS AND METHODS

32 piglets were submitted to testing, in 4 groupB(C,D), starting with age of 52 days old, testing
being conducted in an intensive piggery.

In group A was administered a bacterial suspen&ammynebacterium parvum) in saline solution (2
mg bacterial body dry residue/ml) through the u$dnounostimulent S.R.E. Corynebacterium paryum
subcutaneous administration.

Group B received Levamisol ( for veterinary ussjministered subcutaneous, and lot C received
vitamin E and selenium, using the product Romstlalso administered subcutaneous, according to the
experimental scheme (table 1).

Group D was used as a withess group, being stdzhonly to vaccination.

The vaccination against Classical Swine Fever @wihe Erysipelas was accomplished with a
suspension of attenuated Classical Swine Feves wiith the minimal titre of 2000 DICF 50/ml and twk
of Erysipelothrix rhusiopathiae (\WRtrain) with minimal germ concentration of 5XUIFC/ml, at 60 and 120
days old. The animals had normal feeding and miicnate the entire experiment.

The experiment was conducted on a period of 85,ddysng which there were three blood
sampling.

Table 1
Experimental models

Stages | Group Day | Administration| Administration| Administration| Vaccination| Blood
C. parvum Levamisol Romselevit draw

A Day 1 | 0,2 ml sc/anin - - - -
Day 3 | 0,5 ml sc/anim - - - -
B Day 1 - 0,5 ml sc/anim - - -
Stage 1 Day 3 - 0,5 ml sc/anim - - -
C Day 1 - - 1,5 ml sc/anim - -
Day 3 - - 1,5 ml sc/anim - -
D Day 1 - - - - -
Day 3 - - - - -

A Day 8 - - - 1 ml sc/anim
Day 8 - - - 1 ml sc/anim
Day 8 - - - 1 ml sc/anim *
Day 8 - - - 1 ml sc/anim

Stage 2

O 0@

A Day 15| 0,5 ml sc/anim - - - -




Day 17| 0,5 ml sc/anim - | - - -
B Day 15 - 0,5 ml sc/anin - - -
Stage 3 Day 17 - 0,5 ml sc/anim - - -
C Day 15 - - 1,5 ml sc/anim - -
Day 17 - - 1,5 ml sc/anim - -
D Day 15 - - - - -
Day 17 - - - - -
A Day 61| 0,5 ml sc/anim - - - -
Day 63| 0,5 ml sc/anim - - - -
B Day 61 - 0,7 ml sc/anim - - -
Stage 4 Day 63 - 0,7 ml sc/anin - - -
C Day 61 - - 2 ml sc/anim - -
Day 63 - - 2 ml sc/anim - -
D Day 61 - - - - -
Day 63 - - - - -
A Day 70 - - - 1 mlsc/anim *
Stage 5 | B Day 70 - - - 1 mlsc/anim *
C Day 70 - - - 1 mlsc/anim *
D Day 70 - - - 1 ml sc/anim *
A Day 84 - - - - *
Stage 6 | B Day 84 - - - - *
C Day 84 - - - - *
D Day 84 - - - - *
* = the group from witch the blood was sampled
Quantified parameters
1. Total white cell count
2. Hemoglobinemia
3. Hematocrit
4. Red blood cell count (absolute values)

The hematological determinations were conductedutn the electronical method with a Coulter-Counter
CBC-5 analyzer.

RESULTS AND DISCUSSION

White blood cell count.

There were 3 blood sampling for the determinatibtheese parameters, the first one after 8 days
after the experiment started when the piglets vimmraunized with Swine Erysipelas vaccine, the second
sampling after the revaccination, in thé"#y, and the last one at the end of the experiment

After the statistical processing of the white cellint, there was a statistical significant decredisiee
3 sampling, in group A, to which was administeredtbgal suspension Corynebacterium parvum (p<0,05),
the count being 16,10+4,94 thou/ hmompared to the witness group that counted 2B@%+ thou/mm
white blood cells(table 2, graphic 1).

There were no other statistic significant altemagitn this constant.

Table 2

White cell count* — absolute values

Group | |S|tages M
A 18,53%3.94 18,99+3.66 16,10+4,94*
B 19,0345,09 20,03+2,84 20.16+4,38
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C 20,30+3,93 18,41+4,12 18,27+2,77
D 20,54+10,13 19,91+3,69 21,01+3,94
* - (average + standard deviation);
* = significant difference;
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Graphic 1 — The graphic representation of the wtglecount-absolute values
Determination of some hematological parameters
Tabel 3
Hematological parameters. Blood sampling |
Group Parameter Number of subjects
1 2 3 4 5 6 7
Hemoglobin (g /dl) 11,9 10,9 11,3 10,6 9,7 10,2 9
A Hematocrit (%) 36,4 34,2 34,0 32,9 29,7 31,9 3(
Haematids count (mil/m | 6,52 | 6,80| 591| 6,49 564 6,0/ 6,1
Hemoglobin (g /dl) 11,2 9,2 10,5 11,0 10,5 9,7 10
B Hematocrit (%) 34,2 28,2 31,8 33,1 31,9 29,5 31
Haematids count (mil/m | 6,36 5,56 6,78 6,03 6,37 5,9F 6,5
Hemoglobin (g /dl) 10,7 9,0 10,1 11,7 10,8 9,0 11
C Hematocrit (%) 32,1 27,5 30,7 35,0 32,0 27,5 33,
Haematids count (mil/mt | 6,02 5,93 5,98 6,07 6,22 6,3b 6,5
Hemoglobin (g /dl) 8,9 9,0 9,6 10,2 9,5 116 11
D Hematocrit (%) 28,0 28, 29,6 31,6 28,1 355 34
Haematids count (miI/mi’m 5,17 5,11 5,84 6,23 5,26 7,18 6,0
Table 4
Hematological parameters. Blood sampling |l
Lot Parametrul Number of subjects
1 | 2 | 3 | 4 5 | 6| 7




Hemoglobin (g /dl) 13,0 13,0 11,8 17,8 12,4 126 ,911
A Hematocrit (%) 39,5 38,9 34,2 51,8 37,2 37,7 34,7
Haematids count (mil/m 7,4 7,79 6,2 9,47 7,54 7,25 6,6/6
Hemoglobin (g /dl) 11,7 12,7 13,1 12,4 117 125 710
B Hematocrit (%) 34,6 36,8 38,6 36,1 33,8 36,7 30,3
Haematids count (mil/m | 6,31 6,93 7,56 6,67 6,53 7,08 5,96
Hemoglobin (g /dl) 10,9 12,5 12,3 11,9 13,3 13,1 ,812
C Hematocrit (%) 32,0 36,3 35,5 34,5 39,3 38,3 37,3
Haematids count (miI/mi’m 6,52 7,05 6,48 6,57 7,48 7,0p 7,91
Hemoglobin (g /dl) 11,5 10,3 11,9 12,5 126 12,5 ,712
D Hematocrit (%) 35,5 30,0 36,5 37,7 37,3 37,1 37,4
Haematids count (mil/m | 6,92 5,76 7,09 6,96 7,29 3,84 7,24
Table 5
Hematological parameters. Blood sampling Il
Lot Parametrul Number of subjects
1 2 3 4 5 6 7
Hemoglobin (g /dl) 12,4 11,4 9,8 9,4 12,p 6,4 -
A Hematocrit (%) 36,5 33,9 30,5 28,4 37,4 19,6
Haematids count (mil/mth | 7,52 | 6,49 | 5,62 5,2 7,42 3,67 -
Hemoglobin (g /dl) 13,2 13,1 12,5 12,2 12,5 115 9 9|
B Hematocrit (%) 39,4 39,7 37,5 36,3 37,5 34,6 30,3
Haematids count (miI/mFm 7,11 7,16 6,93 6,72 7,15 6,42 5,75
Hemoglobin (g /dl) 12,2 13,0 12,9 12,4 122 125 ,612
C Hematocrit (%) 5,4 38,5 37,8 36,5 35,5 38,0 31,4
Haematids count (miI/mFm 7,15 7,47 7,25 6,52 6,79 7,26 6,83
Hemoglobin (g /dl) 10,8 12,1 11,1 13,1 11,3 13,8 ,513
D Hematocrit (%) 31,8 36,2 33,0 38,5 33,3 415 38,6
Haematids count (miI/mFm 6,42 6,93 6,22 7,31 6,29 8,1y 7,33

The Hemoglobin concentration (table 6, graphic 2)group A (modulated by orynebacterium
parvunj, increased significantly distinct (p<0,01) ireteecond blood sampling (13,14+1,89 g /dl), opposit
to the first blood sampling (10,61+0,81dl), and in the final blood draw decreasing digantly distinct (p<
0,01), from 13,14+1,89 /dl (2" sampling) to 10,27+2,26 g /dI &f 3ampling.

In groups B, C and D, Hemoglobin concentrationsewecreased with statisctical importance only in
the 2 sampling (significant high p<0,001) and after thetintained constant.

Table 6
Hemoglobinemia (g /d)*
Group | I SIages i
A 10,61+0,81 13,14+1,89** 10,27+2,26**
B 10,33+0,7 12,11+0,81*** 12,13+1,14
C 10,37+1,06 12,4+0,81*** 12,54+0,32
D 10,04+1,11 12,0+0,87*** 12,24+1,23

* - (average + standard deviation);
** = significantly distinct difference; *** = signi ficantly high difference.

Regarding the hematocrit, the statistic result were

-in group A, modulated b@orynebacteriunparvum,theincrease was significantly distinct (p<0,01)
at the second sampling (39,07+5,74%), comparedhadfitst sampling (32,83+2,28%). At the final draw,
there was a statistically significant decrease @35), from 39,0745,74 % at the second blood diaw
31,05+6,58 % at the'B blood sampling.
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Graphic 2 — Graphical representation of the hemoglioin concentration

- in groups B and D, the hematocrit increased sttasilly in the intermediate blood draw
(significantly-p<0,01), at the final sampling the concentratiamse similar to thoseintermediate (table 7,
graphic 3);

- in group C, after a significantly distinct inceea(P<0,01) in the"2sampling (36,17+2,46%), the
values dropped without interest from a statisticapoint (32,73+12,09 %).

Table 7
Hematocrit (%)
Group | ﬁtages M
A 32,83+2,28 39,0745,74** 31,05+6,58*
B 31,43+2,04 35,27+2,69* 36,43+3,26
C 31,07+2,83 36,17+2,46** 32,73+12,09
D 30,74+3,16 35,93+2,71* 36,13+3,59

* - (average +standard deviation);
* = significant difference; ** = significantly distinct difference.
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Graphic 3 — Graphic representation of the hematocti

The red blood cells count had the following changes
- in group A there was a significantly distinct iease (p< 0,01), at the second sampling
(7,47+1,04%), opposite to the first sampling (3&23%), and in the final one, the increase wagssitzally
significant (p< 0,05) (table 8, graphic 4);
Table 8

Haematids count in absolute values (mil/mrh

Group | |S|tages i
A 6,2310,4 7,471,084 5,99+1, 47
B 6,23+0,41 6,710,52 6,75+0,52
C 6,160,22 6,050, 44" 7,04+0,33"
D 5,85+0,73 6,87+0,52 6,95+0,71

* - (average +standard deviation);
** = significantly distinct difference; *** = sign ificantly high difference.

- in group C, the red blood cells count increasgdificantly high (p< 0,001), in the"2(6,95+0,44),
and in the 3 blood sampling also(7,04+0,33), compared to thiainbne (6,16+0,22);
- in group B the increase was insignificant.
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Graphic 4 — Graphic representation of the Haematid count in absolute values (mil/mr)
CONCLUSIONS
1. Testing was conducted in an intensive systerggnig the animals beeing subjected to normal
feeding and microclimate conditions during the ekpent.

2. White blood cells count (absolute values)eeted at the end of the experiment a well-marked

decrease in th€orynebacteriunparvum modulated group compared to the other ones.

3. In theCorynebacteriunparvummodulated group the hemoglobin concentration, tmdtocrit
and the red blood cell count had a similar evolutlaring the experiment, increasing (with statadtialue)
to the upper physiological limit in the second shngpcompared to the first one. In the final samgli the

values decreased to the inferior limit.

4. In the remaining groups, all the tested hemgtold parameters presented simmilar manifestations
during the experiment, beiing observed a statibyidmportant increase only in the intermediate dalo

sampling , after which they maintained constant.
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EFFECTS OF ORGANIC SELENIUM AND VITAMINA E DIET SUP PLEMENTATION ON
SOME SERUM ENZYMES ACTIVITIES IN BROILER
EFECTELE SUPLIMENT ARII DIETEI CU SELENIU ORGANIC SI VITAMINA E
ASUPRA ACTIVIT ATII UNOR ENZIME SERICE LA BROILERI

AVRAM N. ', Eugenia AVRAM *, Cristina DINU *, D. CUCA®, Cristina TOCA 2
YFaculty of Veterinary Medicinépiru HaretUniversity
e-mail: ushmv_avram.nicolae@spiruharet.ro
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REZUMAT

Au fost studiate efectele suplimenit ratiei cu seleniu organigi vitamina E la un lot de pui
broiler asupra unor enzime serice. In acest scap alétuit doui loturi a cate 30 de pui din linia
Cobb 500: lotul 1 aaui ratie a fost suplimentatcu seleniu organic (0,3 ppm Sg)vitamina E
(1500 Ul/zi)si lotul 2 (control), furajat cu tée deficita& in seleniusi vitamina E. Au fost prelevate
probe de sange in dbetape, la varsta de 30, respectiv 56 zile (inadetesacrificarea puilor). Din
serul sanguin s-au determinat dtoarele enzime: transaminaze (TGO, TGP),
gamaglutamyltranspheraza (GGT), fosfataza alggfal), creatinfosfokinaza (CPK). Analizele s-au
efectuat la un analizor biochimic semiautomat. Sraegistrat diferef@ semnificative intre loturi
(p< 0.01) privind activittile TGO, Pal (etapa a 2-8) CPK, crescute la lotul de controltiade lotul
1; valorile TGPsi GGT nu au prezentat diferensemnificative intre loturi. Rezultatele demorestie
efectele benefice ale seleniulgii vitaminei E din réie ca protectori antioxidanhepaticisi ai
musculaturii scheletice; la lotul de control datedédeniazi evoluia leziunilor distrofice hepaticg
musculare (crgerea activiitii TGO, Palsi CPK peste limitele maxime de refegin

Cuvinte cheie:seleniu, broiler

ABSTRACT

Effects of organic selenium and vitamin E supplei®@ndiet on some serum enzymes
activities was studied. Two groups of 30 broileb8&00 breed, were formed: lot 1 was fed with
organic selenium(0,3ppm) and vitamin E(1500Ul/dsypplemented diet; lot 2(control) was fed
with selenium and vitamin E deficient diet. Bloaghgples were drawn in two stages, at 30 days
and 56 days of life respectively, before slaughtellowing serum enzymes were determined
using a semiautomatic biochemical analyser:transaseis(GOT,GPT),gamaglutamyltranpherase
(GGT),alkaline phosphatase(Pal), creatinphosphskifaPK). Significant differences(p< 0.01)
among the lots of GOT, Pal (stage 2) and CPK weo®rded. GPT and GGT activities not
presented significant differences.The dates prdsest results in the lot 1 with selenium and
vitamin E supplemented diet as liver and muscuitinaidant protector factors; at the control lot
results demonstrated the evolution of liver andculas distrophie(values of GOT, Pal and CPK
serum activities were over of the maximum refereraiaes).

Keywords:selenium, broiler

INTRODUCTION

Deficiency of selenium and vitamin E in broiler absely related with their deficiency,
especialy of selenium in plants. Deficiency of selen and vitamin E in hen and chicken has
complex actions and is associated with a largeetyarof pathological desorders (3,5,6,9)
Glutathionperoxidase (GSH-Px) and selenium hawportant part in chicken exudative
diathesis prevention (5,6,7,9). The mechanism oH®& and vitamin E action was well
established. Diferent target organs of selenium watemin E deficiency, as liver, skheletal



muscles, heart, contains especially GSH-selenodiepéfiorm(10,12). It is well proved capacity
of selenium to intensify vitamin E activity in ckien encefalomalacie (5,8).

In poultry farms are known selenium and vitamin &urses, their biological
requirement, their values for production, reprogiuctand health (2,4,10,11,12,13,14).

The hope of the study is to establish some serwimes activites in broiler as a result of organic
selenium and vitamin E supplementation diet egfigdior diagnosis purpose.

MATERIALS AND METHODS

Two groups of 30 broiler Cobb 500 breed were formed
» lot 1 was fed with organic selenium (0,3 ppm) anthnain E (1500 Ul/day)
supplemented diet;
» lot 2 (control) was fed with selenium and vitamim&icient diet.
Blood samples were drown in two stages, at 30 @deyk 56 days of life, respectively,

before slaughter.
Following serum enzimes were determined using aisagomatic bichemical analyzer:

glutamic oxalacetic transaminase ( GOT), glutamidrugyic transaminase(GPT),
gamaglutamyltranspherase (GGT), alcaline phospbadRd), creatinphosphokinase (CPK)

RESULTS AND DISCUSSION

The values recorded was centralised in the tablsd12 and graphically presented
in the figures 1 and 2. The dates were statisyigalbcessed by “t” test, student.

Tabel 1
Values of serum GOT, GPT and GGT in broiler( xxs)
Lots No TGO(u/l) TGP (u/l) GGT (u/l)
Stage 1 Stage 2 Stage|l Stage 2 Stage 1 Stage 2

1 30 64.5+27 | 68.6+15.4 | 8.72+2.6| 7.40+0.9] 14.8+2.3 17.5+3.8

2 30 | 102.1+3% ] 118.4+26.8 | 11.9+2.4| 9.40+1.5| 12.7+#3.0 13.5+2.4

Reference 70+40 1248 1045
values
(Avram ,2004)
a->b-p<0,001
c->d-p<0,001 Tabel 2
Values of serum Pal and CPK in broiler( xts)
Lots No Pal (u/l) CPK(u/l)
Stage 1 Stage 2 Stage 1 Stage 2
1 30 1166+102 806+9% 80+25.4 78.5+30.6
2 30 1240+300 11404120 | 398+126 | 418+141.70
Reference values 820+440 620+440 150+100
(Avram N ,2004)

a->b-p<0.001 e—f-p<0,001
c->d- p<0.001
Figl Mean values of GOT, GPT and GGT in broiler &sfe 2)
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GOT is a ubiquity enzyme formed especiallyhia tiver, skeletal muscle and myocardium
. In nutritional hepatopathies and myopathies dugetenium and vitamin E deficiency GOT activity
is increased by tissue affection (distrophie omemecrosis) — (1). In our study increasing of GOT
activity in the chicken at the control group wasareled with high values of 102,1+35 U/l (stage 1)
and 118,4+26,8 U/l (stage 2) that demonstrated utiool of liver and muscular desorders of
nutritional origin. In the group 1 GOT activitiesere in the reference limits being significantly
lower by the group 2 (p < 0.001) that indicate bieak effect of organic selenium and vitamin E
suplementted.

GPT don't present particular specificity in |higu with nutritional hepatopathies and
myopathies due to selenium/vitamin E deficiencynpaonfirmed also in our study. Thus GPT
presented close values between the two groupsroflebin the reference limits (table 1). GPT
activitie may increase in defferent liver and muacaesorders but her diagnosis value rest limited
(1,5).

GGT is present in higher quantites in liverdiey and pancreas. GGT activitie may
increase in several hepatic lesions due to sonfandison of celular liver membrane (1). In our
study was established that GGT values exceededeimeence limits to both groups but the
defferences between the groups were not significgmt 0.5).

Pal may present in poultry increased valuesome phisiological state by osteoclastes or
osteoblastes activity ar well as in different pédgacal state as:rickets, osteomalacia,
osteofibrosis(5). Increasing in Pal activities mag also observed in different liver desorders.
Interpretation of Pal values had to be made irelatipn with the age of the tested birds. In our
study could be established, especially at the glodpcreasing of Pal activitie in the second stdge
analysis(p< 0.001), table 2. It is possible thahsancreased values of Pal, in corelation with GPT
values to point out the presence and evolutioroafessubclinical liver desorders but the diagnosis
value these enzymes for selenium/vitamin E defmyjes rather reduced.

CPK is enzyme localizeted especially in skéletauscle and myocardium (5,10).
Increasing of CPK activitie represent an usefull @necocius marker for nutritional myodistrophie
wich is frequently formed in selenium/vitamin E idefncy. CPK may indicate the integrity of
celular membrane especially of skeletal muscle.



In our study the differences between the gsoaipCPK were significantly in both stages
(p<0,01). CPK values in the control group was digantly higher by the reference values wich
indicate nutritional myodistrophie evolution at thmiler with selenium/vitamin E deficiency diet.

The recorded results demonstrate beneficatteffediet supplemented with selenium and
vitamin E as antioxidative protectors of the liard skeletal muscles; to the group wich was fed a
selenium/ vitamin E deficiend diet was recordedrdf& lesions of the liver and skeletal muscles
(GOT,; Pal, CPK activities were significantly inceeal over the maximum reference limits). The
results were also confirmed by histology exams.

CONCLUSIONS

1. Effects of organic selenium and vitamin E suppatation diet was studied to a group of 30
broiler Cobb 500 breed on some serum enzymes @esivcomparatively with a control
group fed a selenium/vitamin E deficient diet.

2. At the supplemented group significantly lowefues (p<0.001) of GOT, Pal(stage 2) and
CPK was recorded versus the control group; GPT @G@&T don't present significantly
differences betwen the groups.

3. Recorded results demonstrate benefical effeatd organic Se/vitamin E
supplemented diet as antioxidatives liver and ¢$&kle muscle protectors; at the
nonsuplemented group increasing of GOT, CPK andaP@ities demonstrate evolution of
some liver and muscular distrophic lesions.
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MONITORING OF SOME LIVER DISEASES IN DOG BY PARACLI NICAL TESTS
MONITORIZAREA UNOR AFEC TIUNI HEPATICE LA CAINE PRIN TESTE
PARACLINICE

MANDA Nicoleta (masternad USH), N. AVRAM
Faculty of Veterinary MedicinéSpiru HaretUniversity
Email — eugeniaavram@yahoo.com

REZUMAT

Intr-un cabinet veterinar au fost monitotizd0 caini cu diferite afgmni hepatice, prin
examene clinicei paraclinice efectuate in mai multe etape @p&n vindecare, eventual moartea
animalelor.

Testele de laborator efectuate la un analizor michMetrolab 1600 DR (biochimie umad
au constat n: determinarea acttit unor enzime serice-transaminaze (TGO, TGP),
gamaglutamiltransferaza (GGT), fosfataza al@al(al) si a altor parametri biochimici serici:
proteine totale, albumiin colesterol total, trigliceride, glucazbilirubina totak.

Dintre cei 10 caini, la 5 activitatea enzimelorig@modificate a revenit in limite normale dup
60-200 de zile de tratamegitdieta; 2 caini au prezentat evoie favorabif a bolii fiind Th curs de
monitorizare, iar 3 caini, care au decedat (doictoza hepati@ asci-togea si unul cu tumok
hepati@), au prezentat valorile parametrilor investigaodificate paa la ultima etap de control.

Testarea paraclinic s-a dovedit a fi eséalda pentru urmrirea evoltdiei si orientarea
tratamentului afeaunilor hepatice la caine.

Cuvinte cheie:transaminaze, gamaglutamiltransferaza, fosfatazalalai, caine

ABSTRACT

In a vet surgery 10 dogs with some liver diseasere\evaluated by clinical and paraclinical
exams performed in several stages till recovergeath of the animals.Laboratory tests perfomed at
a biochemical analyser Metrolab 1600 DR (wet biookstry) were: some serum enzymes activities
determination:transaminases (GOT, GPT) gamagluteamgferase (GGT), alcaline phosphatase
(Pal) and other serum biochemical parameters asil farotein, albumin, total cholesterol,
triglicerides, blood glucose, total bilirubin.

By the 10 dogs examinated ,to 5 altered serum eexyawtivities returned to normal limits
after 60-200 days of treatment and diet, 2 doghkiwimonitoring presented favorable evolution of
the disease and 3 dogs dead ( 2 with liver ascitgsosis and one with liver neoplasia) presented
analised parameters altered til the last stagemfal.

Paraclinical investigation proved to be essentml dvolution and treatment control of the liver
diseases in dogs.
Key words: transaminases, gamaglutamyltransferase, alcalinresphatase, dog

INTRODUCTION

Liver functions may be disturbed by numerous egaal factors: nutritional, toxic viruses,
bacteriums, metabolics, neoplastic (2, 4, 5, 6, 9).

Functions are indifinite as variety and complexégd may be classiefed as well as:
synthetics, catabolics, detoxified, secretivesretiees.

Due to complex etiopatogenesis, a insiduous ewwsiutiregvently underclinic, laboratory
diagnosis is absolutely necessary in liver diseg8es5, 7, 8, 10).Estimating of some serum
biochemical tests gives the clinician useful ddtesdiagnosis, monitoring the evolution of liver
disease and use of the treatment.



In a private vet cabinet equiped with clinic lakdorg, during 3 years, 120 dogs with
different liver diseases were diagnosed. Amongeh#8 dogs were monitorised by complex
paraclinical tests in different stages until reagwa, eventually, death of the animals

MATERIAL AND METHODS

The animals were examined, after anamnesis by:eatgm, palpation, percussion,
examination, thermometry.
For biochemical exams some 5 ml blood for serumevwpeeserved by radial vena.
Most important liver laboratory tests were groupke this:
» tests depended on estimate enzimatic activitiestaglic oxalacetic transaminase
(GOT), glutamic piruvic transaminase (GPT), gameghyltransferase (GGT),
alcaline phosphatase (Pal);
» tests depended on secretion and secretion ofviiie total bilirubin;
» tests depended on estimate of specific biocheratalities of the liver: total protein,
albumin, blood glucose, triglicerides, total chtdesl.
Laboratory tests were performed at a biochemicalyaer Metrolab 1600 DR (wet
biohemestry) — Foto.

Fig.1 Metrolab 1600 DR

RESULTS AND DISCUSSION

The results of paraclinical tests were centralisetdbles 1-6. Among the 10 dogs, 3 died
(one with liver tumour and 2 with major liver indiafency and cirrosis), 4 recovered and 3
were in evolution with favorable prognosis. In ttables 1-6 , 2 dogs for each of the 3
mentioned situations were presented in dinamicsr{itorised).

Table 1

The results of paraclinical testing at the dog 1 @covered)
No | Parameter u/m Recorded values Reference
values *

initial | after 34| after 69| after 126
days days days




1. GOT u/l 359 | 339 34,9 4,5 0-25
2. GPT u/l 454,41 161,0 57,6 15,9 3-45
3. GGT u/l 62,5 | 56,9 5,6 6,2 1-9
4. Pal u/l 3407 | 963,2 151,9 |51,2 30-120
5. Bilirubin mg/dl | 0,2 0,4 0,3 0,2 0,1-0,6
6. | Total g/dl 504 | 543 54 5,6 5,4-7,5
protein
7. | Albumin o/dl 3,07 | 3,2 3,4 3,4 2,6-4,1
8. Glucose mg/dl| 87,3| 75,2 92,3 78,9 65-110
9. | Trigliceride | mg/dl | 79,5 | 60,5 120 72 50-200
S
10. | Cholesterol| mg/dl| 161,2 | 119,6 130 110 100-150
* fam N, 2004
Table 2
The results of paraclinical testing at the dog 8 @covered)
Parameter U/M Recorded values Reference
values*
Initial | after 5| after 12| after 60| after 90
days | days days days
GOT u/l 75,7 80 26,9 |151 17,1 0-25
GPT u/l 50,5 66,3 96,4 58,6 |45,5 3-45
GGT u/l 4,6 54 3,1 9,6 7,3 1-9
Pal u/l 176,3 | 1535 | 139,44 932,3 240 |30-120
Bilirubin mg/dI 0,5 0,5 0,5 0,5 0,5 0,1-0,6
Total g/dl 54 6,4 7,1 6,5 6,7 55-75
protein
Albumin g/dl 3,2 3,2 2,9 2,7 3,0 26-4.1
Glucose mg/d| 100,7 97,2 80,0 90,0 85 65-110
Triglicerides| mg/dI 130,4 | 122,1| 150 102 132 50-200
Cholesterol | mg/dl 138 140 123 142 147 100 - 150

*Avram N. ,2004



The results of paraclinical testing at the dog 6 évorable progresis-in evolution)

No. | Parameter U/M Recorded values Reference
values*
Initial | after 93| after 127| after 157
days days days
1. GOT u/l 31,7 | 60,5 60 35,7 0-25
2. GPT ull 100,8 | 134,2 550,0 94.6 3-45
3. GGT u/l 6,1 8,5 102,5 47 1-9
4, Pal u/l 30 150 389,2 33,5 30-120
5. Bilirubin mg/d| 0,2 0,2 0,4 0,4 0,1-0,6
6. Total g/dl 8,2 7.4 7.4 7,0 55-75
protein
7. Albumin g/dl 3,7 3,0 3,08 3,08 26-41
8. Glucose mg/dI 849| 102 63,0 75 65-110
9. Triglicerides| mg/dl 30,1| 100 100 50 50-200
10. | Cholesterol | mg/dl 96,9| 57 80,3 |2125 100 - 150
*Avrash , 2004

Table3

Table 4

The results of paraclinical testing at the dog 7 &dvorable progresis-in evolution)

No | Parameter U/M Recorded values | Reference
values*
Initial after 10| after 35
days days
1. GOT u/l 97,9 16,4 20,3 0-25
2. GPT ull 362,5 78,1 62,5 |3-45
3. GGT u/l 7,6 26,0 16,5 1-9




4. Pal u/l 367,7 841 196 30-120
5. | Bilirubin mg/dl | 0,4 0,4 0,4 0,1-0,6
6. | Total protein| g/dI 6,2 52 6,1 55-75
7. | Albumin gdl | 3,0 3,0 3,0 2,6-4,1
8. Glucose mg/dl 154,6 | 72,9 119 65 - 110
9. | Triglicerides | mg/dl| 70,4 20,1 78 50-200
10. | Cholesterol Mg/d] 317,5 288,6 476 100 - 150
*Avrash , 2004

The results of paraclinical testing at the dog 2 (a0

No | Parameter U/M Reference
Recorded values | values*
Initial after 41
days
1. GOT u/l 140,9 775,5 0-25
2. GPT u/l 688,8 1733,0 | 3-45
3. GGT u/l 188,7 700 1-9
4. Pal u/l 1578 2421 30 -120
5. | Bilirubin mg/dl | 0,3 1,6 0,1-0,6
6. | Total protein | g/dl 4,8 4,9 55-75
7. | Albumin g/dl 3,1 2,4 26-4.1
8. | Glucose mg/dl| 135 304 65-110
9. | Triglicerides mg/dl | 900 600 50-200
10. | Colesterol Mg/dl| 782 397 100 - 150

*

Avram N., 2004

Table 5



Table 6
The results of

No | Parameter U/M Recorded valuesRefereIlce paraclinical
values testing at the
Initial | after 30| after 44 dog 3 (dead
days days
1. | GOT u/l 81,7 | 49,2 97 0-25
2. | GPT u/l 83,7 | 55,7 291 3-45
3. | GGT u/l 16,2 |79 35,8 1-9
4. | Pal u/l 259,9 | 104,1 118,8 30-120
5. | Bilirubin mg/dl | 0,3 0,3 0,2 0,1-0,6
6. | Total g/dl 9,0 7,8 8,8 55-75
protein
7. | Albumin g/dl 2,7 2,8 2,9 26-41
8. Glucose mg/dl| 70 80 86 65 — 110
9. | Triglicerides| mg/dl | 60 90 50,8 50-200
*Avram N. , 2004
10. | Cholesterol| mg/dl| 32 170 115 100 - 150

At the studied dogs, according established diagnosik action with liver diet and vitamine
therapy, perfusion with physiological solution anglucose, prednisolon and sometimes
antibioterapie and chimioterapie.

The treatment was permanent applied depending emesults of the paraclinical tests. At
dog 1 and 8 the values of the parameters: bilirutntal protein, albumin, glucose, trigliceride,
cholesterol were in the limits of reference values.

GOT, at the begining with signiphicantly high vadueeturned, in normal limits after 60 days
of diet and treatment.

GPT presented high values with maximum of 454,4at/the dog 1 in initial stages and
returned to normal after 126 days including 90 dsydiet and treatment respectively.

GGT activitie registered with high values at thg dountil 34 days of treatment and returned
to normal; at the dog 8 GGT activitie were nonmiedifPal activitie presented initial values very
high at the dog 1 (3407,6 u/l) and returned pragvedy to normal limit after 126 days. Both
animals were recovered and the values of modifeedmpeters remited.



The dog 6 and 7, in evolution with favorable progjsp presented generally the
same’picture” of values for: bilirubin, total prate albumin, glucose, triglicerides; a slight
increasing of cholesterol recorded at the dog¥o@tdays.

Significantly changes recorded in the values ofettenzymes. GOT and GPT presented
high values in all stages of monitoring at the @éo@t the dog 7 GOT values remited after 10 days
and GPT presented further high values.

GGT recorded temporary increased values with maxini02,5 u/l0 at the dog 6 in third
stage of control (127 days).

Pal had high values in all the stages at the degivmaximum 841 u/l.

At the dogs 2 and 3, with nonfavorable evolutionsimof analysed parameters presented
modified values, especially the dog 2 (table 5)ept@lbumin and at the dog 3 except glucose and
triglicerides. General disturbance of the body fioms can be observed and these conducted to the
dead of the dogs.

The dates recorded confirm value of the biochemtests, specially serum enzymes
determination, for the diagnosis and prognosisvar ldiseases; they also are usefful for treatment
orientation.

The changes in celular permeability, liver celulistrophy, necrosis and inflamation can
determined releasing of GOT and GPT from hepatoayteconsegvently increasing of their level in
blood serum.

Among GOT and GPT the last one is an accuracy bkendor liver diseases; GOT is also
presented in heart muscles, skeletal muscle amekitbo (2, 5, 7).Level of GPT in hepatocytes is
also more high than GOT.

Studies demonstrated that GOT can returned to naftea 2-3 weeks before these of GPT
in diseases evolution (5, 7); these were confiraded in one research. Pal increases in liver aelula
necrosis and their values ussualy returned to naaftex 2-3 weeks (5, 7).

High values of Pal are noted in colestatic troublédiary obstruction and liver
neoplasic.Was also noted increasing of Pal aciuiiliver inflamation and systemic infection (5, 7
Pal increasing can precede increasing of serumubiti in dogs.

The liver is an important important producer ofuserGGT; GGT increases in intraliver or
extraliver cholestatic and also in kidney or paaticetrouble as well as after glucocorticoid thgrap

The rest of analysed parameters had a secundagnadis value and represent the
association of proteic, glucidic and lipidic metib desorders at the liver disturbed function.

CONCLUSIONS

1. In a private vet cabinet equiped with clinic ladorg, during 3 years, 120 dogs with
different liver diseases were diagnosed. Amongeti® dogs were monitorised.

2. Ten serum biochemical parameters were determinedcddt dog using a biochemical analiser
Metrolab 1600 DR.

3. Among 10 dogs, 3 died ( one with liver tumour anavith major liver insufficiency and
cirrosis), 4 recovered and 3 are in evolution vigt¥orable prognesis.

4. The main parameters for liver diseases diagnogstensaminanases, especially glutamic
piruvic transaminase, alcaline phosphatase andglataail transaminase.

5. GOT and GPT presented high values in all stagesaifitoring. At recovered dogs enzymes
activities returned to normal after 60-126 days.
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MONITORIZAREA DEZVOLT ARII CULTURILOR
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'ArmyCenter for Military Medical Research, Bucharest
“NSVFSA, Bucharegemail -lupescu@ansv.ro)
*Hygiene and Veterinary Public Health Directoratelsea

REZUMAT

Spectrometria de masutilizata pentru determinarea masei moleculare a proteinalalizeaz
moleculele prin ionizarsi ulterior observarea comportamentului acestorg@mp electric sau magnetic
Echipamentul Microflex LT 20 este un spectrometeunthd utilizat pentru identificaresi clasificarea rapial
si precisi a agetilor biologici dup prelevareai pregitirea specifid a probelor. Elementul de bagste un
aparat MALDI TOF avand domeniul de ndasuprins Tntre 2000-20000 daltogi este utilizat pentru
identificareasi caracterizarea autoniiaa proteinelor 16S din ribozomi. Domeniile de agii ale tehnologiei
Maldi Tof cuprind, printre altele, controlul micrimbogic al alimentelorsi apei, controlul calitii
microorganis-melor din col@t si analiza reldilor taxonomice precursi diagnosticul microbiologic Tn
domeniul medical umasi veterinar.

Cercefirile au urnarit evidertierea modifidrilor aparute Tn ex-presia proteinelor ribozomale la trei
tulpini de Yersinia enterocolitica, ca urmare aia@i compoziiei mediilor de cultut, temperaturilor de
incubare, varsta culturilagi influenta acestora asupra rezultatului idendificprin spectrometrie de mas
Compararea spectrelor de raade tulpinilor luate in studiu, cu spectrele tolfor de referima din baza de
date, a relevat un set de proteine constant iredifete condiile de cultivare, care poate reprezenta se#oma
proteic de referima pentru specia Yersinia enterocolitica.

Cuvinte cheie: Maldi Tof, spectrometrie de masa, identificarersinia enterocolitica
ABSTRACT

Mass spectrometry is used in order to determinetbecutar weight protein,analyze molecules
through ionization and observe their behavior iec&ic or magnetic field. The Micro flex LT 20 is a
mass spectrometer used for identification and ifieason of biological agents. The base elemests i
MALDI TOF mass range of 2000-20000 Daltons and gedi for automatic identification and
characterization of proteins from 16S ribosomeislds of application Maldives Tof technology incéud
the microbiological control of food and water, dtyalcontrol of micro-collection and analysis of
taxonomic relationships and microbiological diagads human and veterinary health.

The study indicates that the changes arising rifne@s® in protein expression in three strains of
Yersinia enterocolitica as a result of the charfgeutiure media composition, temperature of incidmt
cultures and age influence. Comparison of masstisp@é the strains made with spectra strains of
reference revealed a set of proteins regardlegweafonstantly growing, which may represent thegino
of reference for the species Yersinia enterocalitic

Keywords: Maldi Tof, spectrometry, identificatiorY,ersinia enterocolitica

INTRODUCTION



The MALDI-TOF (Matrix Assisted Laser Desorption Ipation - Time of Flight) technology used to
identify microorganisms, based on the "protein atgres" provides an excellent alternative to tradél
methods of laboratory analysis, applicable in usiareas such as the microbiological control ofifand
water, quality control of micro-collection and nobiological diagnosis in human and veterinary Healt
key requirement is to create a database of sp&mtnaicroorganism identification. The speed and lthe
cost for sample preparation and analysis itselfartais method to be recommended for routine usenagid
reliability. A new field of application is the awals of taxonomic relationships. Profile analysiing
MALDI-TOF, leads to the achievements of like fantilge, in contrast with the classical methods ailysis,
such as morphological and biochemical reaction emuencing of 16S ribosomal DNA. Because of the
presence of many ribosomal proteins and their kighility, the protein model enables direct viszatiion of
translated DNA sequence. Therefore the methodishbased on determining the molecular weight can be
considered as having the value of a difficult agialyf multifocal sequencing. One of the most entened
applications of Microflex LT 20 equipment with MALETOF technology is to the identification of badter
spores, viruses and toxins in various samples. Whis pointed at NBC International Symposium, Taraper
2006.

The research has started from the quesi@am the microorganism cultivation, on different toué
media, culture age and cultivation conditions, indichanges in 16S ribosomal protein expressionsimnd
this sense, may it influence the result of idegatfon by mass spectrometrydr the experimental model
there have been selected three strainéesinia enterocoliticdYE VL0108, VL0408 and YE ATTC 27729)
which were cultivated on minimal and selective gxdtmedia (solid and liquid) at different temperasu(26
and 37°C). The cultures obtained were analyzed thighMicroflex LT 20 MALDI TOF equipment in order
to achieve the characteristic "protein signatures".

MATERIAL AND METHODS

The study was performed between 2008-2009. There used the classical bacteriological techniques
for cultivation of Yesinia enterocolitica strain® @olid and liquid, minimal and selective mediunheT
cultures obtained were analyzed with the Microfldx20, MALDI-TOF technology.

Materials

« Yersinia enterocolitica strains (YE VL0108, YE ¥408) isolated from swine in the microbiology
laboratory of DSV Valcea and standard YE 90957diistr'Warnind Yersinia enterocolitica is a biological
agent classified as Biosafety Level 2 (BSL 2) arah de handled only in laboratories with special
equipement.

» Standard Culture Media - Columbia Agar with 5%du (Biomerieux), nutrient agar and simple
broth produce by NIRDMI Cantacuzino, Bucharest.

» Reagents - Trifluoracetic acid (TFA), AcetonigrilAN), HCCA matrix solutiond-cyano-4-hydroxy-
cinnamic acid), Phosphate Buffer Saline (PBS),lIsteratter.

» Equipement: System Microflex LT 20 (Bruker Daliws), Class Il Microbiological Safety Cabinets
with laminar flow, incubators with adjustable temgtere, centrifuges for Eppendorf tubes, wet aates
for sterilization, vortex tubes, adjustable auttmBppendorf pipetts.

 Supplies: inoculating sterile loops, Eppendobfes, sterile tips for pipettes, specific disinfe¢saand
disposable containers for medical waste.

Methods

Yersinia enterocolitica cultures studied (YE VL810/L0408 YE) were cultivated by streak plate
method with sterile inoculating loop on Columbiaaagvith 5% blood and nutrient agar in order to obta
isolated colonies. Cultures in liquid medium webtained by inoculation of simple broth. The incubatof
the media was made at 26 and 37°C temperatur@2fopurs. From each Petri plate there were scraped
colonies of Yersinia enterocolitic 24, 48, 72 hours and 7 days interval, eacheshtltonsidering as double
sample for ribosomal protein extraction.

Two samples of 5 ml from the broth cultures, weigtributed in Corning tubes and centrifuge 5
minutes at 5000 rpm for sedimentation of bactérfee supernatant was removed and the bacteriat peke
washed twice with PBS, to remove the protein remairthe culture. After washing, the culture wasaped
with sterile inoculating loop from the bacterialllpeThis sample was considered as double sample fo
ribosomal protein extraction.



The extraction of 16S ribosomal protein was doneoetance with "Microorganism Profiling "
extraction TFA 80% procedure, as follows:

Yersinia enterocolitica culture scraps and put iEppendorf tube. Add 5@ TFA 80%. The
suspension homogenize to complete denaturatiopgagn remains cloudy). Wait 10-30 minutes. Adal th
bidistilated watter (3 vol) and 200 of AN. Next it is centrifuge at 2500-3000 rpm fabout 2 minutes and
the supernatant is transfer in a new Eppendorf. taffter this 1ul of supernatant was pipeting on a steel
target plate and dry in biosafety cabinets withitean flow. After drying, each well was covered ki ul
matrix solution and air dried in biosafety cabineith laminar flow, for subsequently examinationnaass
spectrometer Microflex LT 20.

The method is used for extraction of ribosomal giret from bacteria in vegetative form and for the
spores, too. To prevent any oxidation reactionis tery important to work quickly, especially aftrying
extracts when HCCA matrix solution must immediatsdgled. Warning trifluoracetic acid is corrosive and
can cause severe burns to the skin!

Two samples of each strain were displayed on thedMscoud plate. In the end there resulting a 24
well test, for each experiment and 96 samples tal.tin order to eliminate errors, results from rekaed
field, there were made 2 "shots" (75 laser shatskéch well. The mass domain used for identifticatvas
established between 800 and 12.000 Daltons. Trameders set in the Flex Control identification peog
(m/z - molecular weight, SN - Signal Noise, Qualtac - Quality Factor, Res - Resolution, Intens
Intensity, Area - Area) were introduced accordingthie data for the bacteria section. Mass spectr@ w
processed and identified with the Bio Expert Pesfpprogram and were compared between them using Fle
Analysis soft.

For each strain of Yersinia enterocolitica thereehbeen efectuated:

« a graphic representation of mass spectrum, ighwthie characteristic peak of polypeptides fragsent
analyzed, can be viewed as well as molecular wejgattified in Daltons;

* a table with detection parameters and moleculaiglis obtained for each strain of Yersinia
enterocolitica tested;

* a comparative graphical representation of thetsp®f analysed strains.

RESULTS AND DISCUSSION

Spectra of the bacterial strains studied were ifiedt as belonging to the species Yersinia
enterocolitica, in that way confirming the resutstained by classical bacteriological techniquasalgsis of
the spectra of the 16S polypeptides fragments friimosome of the Yersinia enterocolitica strains has
revealed a range of mass between 800 and 12,000r3alith characteristic peaks in the domain 1500
10,000 Daltons. Average of characteristic peaksHisrspecies was included in the following intér24.00-
2700 Daltons; 3100-3650 Daltons; 4350-4850 Dalt@&@90-6500 Daltons, 7100-7750 Daltons, 8300-8900
Daltons; 9100-9650 Daltons, 10,500-11000 Daltore dverage score obtained for the 3 strains ofiviars
enterocolitica studied was 130, with a minimum d® And maximum of 150. This score is representative
attests a correct identification. By comparing Yies enterocolitica strains studied with the striom the
equipment database we can conclude that our digdimgs to the same species of bacteria. Comptrang
isolated strains (YE VL0108, VL0408 YE and ATTC 2B} between themselves, we can observe that they
are very close in terms of ribosomal protein stiteedemonstrating a high degree of similarity.

Different composition of growth media (Columbiarartrient agar) does not have very important effect
on the model of distribution of the peak. Betwe®d@- 10000 Da is observed the apparition of neakpe
that no interfere with characteristic peak of tipeotein signature" of Yersinia enterocolitica sgsciThe
presence of the culture medium in adherent colofsie@aped together with the colony of bacteriap alses
not translate into a signal to demonstrate itaiatice on the outcome of the testing.

The cultivation of the three strains of Yersiniaezacolitica studied at different temperature (86 87
°C) and also at 24, 48, 72 and 7 days intervadgealed no significant signal changes at tegtieglynamic
cultures, although at a very careful analysis,dltee some features of the obtained spectra. Teatees do
not affect the protein signature of the specieswifidbe subject to the another research.

The stage of cells development (growth) influentcea small extent the test performance. Cells én th
lag phase of growth present a very similar pattiéka, cells in stationary phase or phase which seds the
cell death. Moreover, because sample preparatidntfagir analyses done in standardized conditidms, t
values of spectra obtained for the same samplesoanparable.



Next, there are presented the mass spectra andlapgacteristic values (Da) of Yersinia enteroazsit
strains studied.

For a better processing of spectral data, spebtaireed were analyzed, taken by 3 (for each vaoént
medium and temperature) through comparing overlagp imdividual way that allowed more accurate
assessment of the degree of correlation betweamstof Yersinia enterocolitica studied. It is extely
important that the characteristic drop to be repoilule, result quantified by the frequency of ajiiam of
the same peak at successive measurements.

In the tables with molecular weights of the protagments and the acquisition parameters fdn eac
strain of Yersinia enterocolitica analysed, arespnted the molecular weights that making up tiogem
signature of the strain, the minimum and maximuramdins (until 2000 Da and over 10,000 Da) being
excluded.
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Figure no. 1. The graphic representations of ATTXZZ29 Yersinia enterocolitica spectrum (mass spgctr

Table 1.

The molecular weight and the aquisition paramdtaraTTCC 27729 Yersinia enterocolitica strain

m/z SN Quality Fac. | Res. Intens. Area
2716.573 20.3 1216 29 1542 7531
2828.672 18.5 1165 19 1411 8902
3026.08 22.2 4881 48 1688 12842
3099.855 20.5 8417 67 1557 14412
3210.567 275 3981 53 2091 13453
3554.768 96.2 62644 101 7322 76205
3647.67 42.2 7598 48 3210 26438
4351.743 57.3 111783 229 4365 56022
4530.905 34.7 49178 74 2643 57943
4829.696 119.4 116725 103 9085 140185
5281.218 34.4 8569 13 2617 67836
5428.71 56.7 21830 53 4315 65409
6045.975 46.7 20146 45 3556 69772
6232.642 58.2 75776 58 4427 135111
7110.64 161.7 1699504 50 12310 1267602
7293.326 1115 176679 62 8489 307728




Figure no. 2. The graphic representations of
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The molecular weight and the aquisition paramdtars YE VL0108 Yersinia enterocolitica

m/z SN Quality Fac. | Res. Intens. Area
2717.1 17.4 37476 442 1195.44 7676
3026.073 19 47705 516 1306.19 8738
3634.529 21.8 17301 416 1494.84 7951
4352.834 42.7 122541 485 2934.87 28966
4807.05 63.4 178822 359 4356.34 57000
5153.653 13 11666 567 893.23 5298
5431 43.3 50655 310 2975.81 32850
6048.865 31.2 30897 250 2144.07 26717
6234.381 26.8 38591 118 1841.28 43505
6418.922 25.9 26442 363 1782.7 19496
7109.893 20.9 33244 97 1436.82 44376
8097.989 15.9 11898 216 1094.18 16551
8870.726 125 12522 168 861.53 18866
9142.786 27.4 48317 153 1884.25 57601
9515.983 15 446 5360 102.35 158
9664.392 145.2 419215 113 9978.99 470474
10484.39 3.6 557 365 250.54 1597
10998.77 2.7 141 672 186.67 461
11220.02 1.8 391 1817 126.05 403

YBW8 Yersinia enterocolitica spectrum (mass spgctra

Table 2.



* m/z - Mass

* SN - Signal Noise

» Quality Fac - Quality Factor
* Res - Resolution

* Intens - Intensity

* Area - Area
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Figure no. 3. The graphic representations of YBAQ8 Yersinia enterocolitica spectrum (mass spectra

Table 3.

The molecular weight and the aquisition parametergor YE VL0408 Yersinia enterocolitica

m/z SN Quality Fac. | Res. Intens. Area
2715.251 33.7 127190 386 2636 22367
3024.250 34 54815 290 2661 20397
3553.299 58.5 23559 136 4579 30871
4350.993 126.5 661882 486 9908 116197
4527.145 30.5 15767 73 2385 30406
4804.649 76.4 137743 261 5985 74541
5276.433 33.3 17177 107 2607 31370
5428.048 734 345690 299 5747 108147
5608.680 26.1 9074 87 2045 22431
6046.077 63.4 148660 261 4968 80080
6227.912 60.2 61639 118 4711 79338
6416.159 45.1 72996 126 3530 72655
7103.800 121.3 80696 103 9500 164314
8884.46 225 67148 33 1765 143109
9139.806 34.9 33917 39 2735 119519
9659.242 149.3 343341 116 11691 445056
10556.32 20.1 19034 85 1573 50043
10936.39 14.4 6002 47 1126 32651
112225 10.6 9740 95 828 26249




Legend:
* m/z - Mass

* SN - Signal Noise

¢ Quality Fac - Quality Factor

* Res - Resolution

* Intens - Intensity

e Area- Area

As seen observed in the figures no. 1, 2, 3 adanables 1, 2, 3, the characteristic peaks ofivia
enterocolitica species (2100-2700 Da; 3000-350043&80-4850 Da, 6000-6500 Da; 7100-7750 Da, 8300 -
8900 Da, 9100-9650 Da, 10500-11000 Da) is foundlliscompared spectra, which confirms the assogciatio
of isolated strains (YE VL0108, VL0408 YE) withettstandard strain of Yersinia enterocolitica (ATTC
27729) and with strains from the database of tivicdgfig.no.4).

Adjusted Normalized Pesklists
t

t t t
Adjusted Peaks for Spectrum 15

0sr

Mormalized Peakheights
=

N5+
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4000 £000 2000 10000 12000 14000
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Figure no. 4 The comparation between YE VL0108 AME@C9 610Thi Yersinia enterocolitica mass spectrum

The analysis of the mass values, there was olttaieparately for each strain, shows three peaks
that are present in all strains. This peaks betor28-5200 Da, 6227-6474 Da and 9659-9673 Da amna
which can be considered the mass characterisitesafor the Yersinia enterocolitica species. dtmplete
results are presented in the following table:

The characteristic mass values for the Yersiniambliticgzz[:éi:s
Nr.crt Yersinia enterocolitica Valori de masi (Da) ‘
Pic 1 Pic 2 Pic 3 ‘
1 ATTC 27729 4829 6232 9662
2 YE VL0108 4807 6418 9664
3 YE VL0408 4804 6416 9659

The software of the device, allows the individyaibmparation of the obtained spedtsegrouping of
them (maximum 4 spectra) or by the overlap (fig.5noThe last method allows the easy observatioief
images of the spectra of strains studied.



//
//
/
— ©
T xi04 &
< 0
; 4
o <
g 12 ¢
&
4
1.04 5
N 3
5 8
2 g N
@ @ 3 N
08 4 v 3 N
8 2 5 |
o ¥ 9 ]
.8 3 <
g R 3 /
3 2o~
06 a8 D]
28 S /
& q S
3 @ 3
o 4 2
g b IS
@ g § /
2
“1 5 8 8 & N /
W o 3 ] o g /
5 & 3 S 88 /
e X o 2 218 /
2E 3 g &8 2
02 | 8 S S g
o H 3N
‘w"” .‘ﬂ"',m H* ‘\‘ ‘ "' I iE g
bk ‘, /
RN a..m Y
a /
o T — — — —t
00 3000 4000 5000 6000 7000 EOOD 9000 10000 11000
miz

Figure no. 5. The graphic representationsA®fTC 27729, YE VL0108, YE VL0408
Yersinia enterocolitica spectrum (mass spectra)
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Figure no. 6. The graphic representations of tmepared mass spectrum for ATTC 27729, YE VL0108,
and YE VL0408 Yersinia enterocolitica strains

The raw spectra of analyzed Yersinia enterocolittrains were compared between them and the
results show a significant correlation of peakat tepresents the polypeptides fragments (moleedaghts)
obtained by analyzing with the Microflex LT 20 Maltof technology (fig. no. 5, 6). The charactedgteaks
that represent protein signature of the specie@84200 Da, 6227-6474 Da and 9659-9673 Da) can be



observed in the following comparative charts, bieeathe synthetic presentation of the resulte gi/the
possibility of facility analysis of the obtainedtda

CONCLUSIONS

From the analysis of the obtained results we eawidg the following conclusions:

» The strains of Yersinia enterocolitica (ATTC 27720k VL0108, VL0408 YE) studied and

identified by classical bacteriological methodserevconfirmed by mass spectrometry, using Maldi
Tof (Matrix Assisted Laser Desorbtion ionizatiofime of Flight) technology.

The average of characteristic peaks of speciesnghsgled in the following mass domains: 2100-
2700 Da, 3100-3650 Da, 4350-4850 Da, 6000-65007/D@Q-7750, 8300-8900 Da, 9100-9650 Da;
Yes 1050-11000.

The medium score obtained for all three straingasinia enterocolitica was 130, with a minimum
of 110 and a maximum of 150. This is a represematscore that reveals a good identification.

» The comparation between them of mass spectraeoY énsinia enterocolitica strains studied, and

also with the spectra of reference strains fromdéabase of the device revealed a high degree of
association, represented by a significant cor@hatif polypeptides fragments, the overlapping of
spectra beign highly relevant.

» The relative importance of the individual peaks lieproducibility of spectra (the frequency of

apparition), this property being used to constthetreference protein signature.

» The strains of Yersinia enterocolitica tested fomformation with the Microflex LT 20 system, were

validated as a percentage of 100%.

» The Microflex LT 20 system, allows the rapid andwate identification of biological agents and it

is an important instrument of the confirmationlidation methods for microbiological diagnosis.
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ABILITY OF ADJUVANTS TO ENHANCE THE SYSTEMICANTIBO DY RESPONSES
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REZUMAT

Studiul a urrdrit alegerea unui adjuvant caré sreasg& Tn mod semnificativ nivelul
anticorpilor serici dup aplicarea vaccinurilor mono sau bivalente pentrevenirea infegei cu
swine influenza viruses subtipurile H1INL H3N2. Datele obnute prin tehnica de inhibare a
hemaglutirrii au atitat c cel mai corespurtor adjuvant s-a dovedit a fi Emulsige+D, care este
o emulsie de ulei in &gontinand dimetyldioctadecylammonium bromide (DDA).

Cuvinte cheie:

ABSTRACT

The study followed the election of an adjuvantrtoreéase the level of serum antibodies after
the application of the mono or bivalent vaccinepitevent infection by the virus of swine influenza
subtypes H1IN1 and H3N2. Data obtained by the teclenbf hemagglutination inhibition showed
that the best adjuvant proved is Emulsigen®-D, lwite an emulsion of oil in water containing
dimetyldioctadecylammonium bromide (DDA).

Keywords: swine influenza virus, adjuvants, EmulsigeD, inhibarea hemaglutinii

INTRODUCTION

Swine influenza (SI) is an acute infectious diseagggs caused by swine influenza virus (SIV).
During the past decade, S| has become a widesprebdndemic disease in pig populations worldwide.
The currently available method for the control dfrBa pig herd is the vaccination of young pigshwi
an inactivated whole virus vaccine containing ajuaht. A monovalent vaccine containing SIV
subtype HIN1 and a bivalent vaccine containingypdst HIN1 and H3N2 are available commercially.
These vaccines are well accepted. It is also wek@ated that a hemagglutination inhibition (HIgtiof
>1:40 is protective (3). However, it has been rigabthat inactivated SIV vaccines do not consistent
provide complete protection to virus challengesvaccinated pigs (6). One possible way to improve
protection provided by SIV vaccines is to add mpogent adjuvants that stimulate higher immune
responses.

During the past few years, novel adjuvants, suctirasomeg4), muramyl peptides (3), MF59
(2), and ISCOMS (7ave been tested with influenza vaccines in boitmalrand human models with
variable efficacy. In response to market requires)em variety of promising new adjuvants have been
developed. These include EMULSIGEND, EMULSIGEN*/Rehydragel-LV, EMULSIGER-BCL,
and POLYGENM (MVP Laboratories, Inc.).

This study was conducted in order to evaluate sofmthese adjuvants with SIV antigens,
comparing the capability of each adjuvant to enanmenune responses in young pigs vaccinated with
currently available inactivated SIV antigens. A coencial vaccine containing inactivated freeze-dried
H1N1 and H3N2 swine influenza antigens was usetipply the antigen mass. Five test vaccines were
prepared by adding the recommended amount of efteenanufacturer’s adjuvant (ADJUVANT A) or
one of the four new adjuvants to the inactivatexeZe-dried bivalent antigens. With test vaccines
containing a constant antigen, any variabilityrmriune response would be related to the effecteof th
adjuvant. Immune responses stimulated in pigs bl edjuvant were evaluated using HI and ELISA
anti-body specific for HIN1 and H3N2.

MATERIALS AND METHODS



Adjuvants

The adjuvants used in this study were EMULSIGHN EMULSIGEN*/Rehydragel-LV,
EMULSIGEN®-BCL and POLYGENM (MVP Laboratories, Inc.), plus the adjuvant thasvsupplied
by the manufacturer of the freeze-dried SIV ansgesed in this study. EMULSIGERND is an oil-in-
water emulsion containing dimethyldioctadecylammami bromide (DDA) for added immune
stimulation. EMULSIGEN/Rehydragel-LV contains a controlled particle sireulsion plus aluminum
hydroxide gel. EMULSIGER-BCL is a novel oil-in-water emulsion containing @ammune-stimulant
proprietary to the company supplying the adjuv@®LYGEN™ is a low molecular weight, non-
particulate copolymer adjuvant that has been detraded to stimulate excellent gamma interferon
responses in cattle (1).

Preparation of experimental vaccines

A commercial vaccine that contained inactivatedZe=dried HIN1 and H3N2 SI viruses with the
manufacturer's adjuvant (ADJUVANT A) was purchageain a veterinary distributor. Just prior to
vaccination, each experimental vaccine was prepayeallding and mixing the calculated amount of
ADJUVANT A or one of the other four adjuvants tiwydrate the freeze-dried vaccine according to the
manufacturer’'s recommendations.

Vaccination protocol

Prior to the study, approximately 20 sows were bledl their sera were evaluated for HI titer. Six
pigs from each of the 6 sows having the lowestitelist for SIV were selected and identified as tteri
by ear tags. Pigs were transported to the resé&aitiies at the University of Nebraska for tegtiVhen
the pigs were 21 days of age, they were assigmelbmaly to 6 vaccine groups with one pig from each
litter being assigned to each vaccine group. Piggaup 1 through 5 were given vaccines containing
EMULSIGEN®-D, EMULSIGEN®/Rehydragel-LV, EMULSIGER-BCL, POLYGEN™, and
ADJUVANT A, respectively. Pigs in group 6 were giveBS only. The latter group of pigs served as
the negative control group. On Day O, all of thecuaated pigs were injected intramuscularly with.@
ml dose. On Day 21, all pigs were given a secorseé dbvaccine. All pigs were bled on Days 0, 28, an
42. The sera were processed and frozen.

HI assay

The HI assays were performed at the Veterinaryriaisiic Laboratory at lowa State University
(Swine Influenza Virus HIN1 HI Pfizer Test, and Bevinfluenza Virus H3N2 HI). All sera were coded
so that the evaluations were blinded.

ELISA for detection of antibodies to HIN1 and H3NZXwine influenza viruses

ELISA antibody responses were evaluated using DIEXK HerdChek Swine Influenza
Antibody Test Kit-H1N1 and Test Kit-H3N2. The tgwiocedures and interpretation of results were
performed according to the manufacturer’'s instomsti The sera from vacci-nated pigs were diluted
1:40 with Sample Diluent and the positive and negatontrol sera were tested undi-luted. One
hundred microliters of the prepared serum sampégs added to each well of ELISA plates precoated
with SIV antigen specific for either HIN1 or H3NRositive and negative control sera were added to
appropriate wells and were used to determine tRa&ib for calculation of seroconversion. All séesp
were run in duplicate. Plates were incubated anhrtemperature for 30 minutes after which the liquid
from each well was aspirated off and discardedh Badl was washed with 350 ul of Wash Solution 8 to
times. After removing the Wash Solution, 100 ulati-Porcine: HRPO Conjugate was dispensed into
each well. Plates were incubated again for 30 reshat room temperature. Washing as described above
was repeated and then 100 ul of TMS Substrate iSBolwas dispensed into each well. Plates were
incubated for 15 minutes at room temperature &ftech 100 ul of Stop Solution was dispensed into
each well to stop color reaction. The absorban&@tinm was measured and recorded. Seroconversion
to SIV positive was determined by calculating tamgle/positive (S/P) ratio for each sample. If &t



ratio was less than 0.4, the sample was classifiategative for S| antibody. If the S/P ratio weesatgr
than or equal to 0.4, the sample was classifiqubagive for SI antibody.

Statistical methods
A one-tailed Student’'s T Test was used for anatfsggnificance between groups.

RESULTS AND DISCUSSION

Hemagglutination inhibition (HI) responses

All pig sera from Days 0, 21 and 42 were testedterpresence of HI antibody titers against
either HIN1 or H3N2 Sl viruses. On Day 0, all 3gspivere seronegative to both subtypes with Histiter
<1:10. On Days 21 and 42, the HlI titers of Groypdg® (negative control group) remained seronegative
at <1:10 except for one pig that developed a tieH1N1lof 1:20 by Day 42. Pigs vaccinated with
experimental vaccines formulated with either EMUGEN®-D or EMULSIGEN-BCL gave enhanced
HI responses when compared to all other adjuvantki$ study (Tables 1, 2 and Figures 1, 2). The
H1N1 Geometric Mean Titer (GMT) of the EMULSIGEND group was 1437 as compared with
GMTs of 640, 320, 127 and 320 for groups receivinBMULSIGEN®-BCL,
EMULSIGEN®/Rehydragel-LV, POLYGERY and ADJUVANT A, respectively. The H3N2 GMT of
the EMULSIGEN'-D group was 1613 as compared with GMTs of 453, $30and 226 for groups
receiving EMULSIGEN-BCL, EMULSIGEN®/Rehydragel-LV, POLYGEN" and ADJUVANT A,
respectively.

HI seroconversion

Tables 3 and 4 show that EMULSIGEM® and EMULSIGEN-BCL produced the best
results with HIN1 seroconversions of 50% and 338peaetively by Day 21, whereas none of the pigs
in the other groups seroconverted by Day 21. EM@EN®-D and EMULSIGEN-BCL were again
the only adju-vants that seroconverted pigs to HB){Day 21 (83% for EMULSIGEND and 33%
for EMULSIGEN®-BCL). All pigs in all vaccinate groups seroconeerby Day 42.

ELISA responses

All pigs were seronegative to both HIN1 and H3N2Dmy O, confirming the HI results.
ELISA antibody could not be detected in any of Beup 6 pigs throughout the study. ELISA
antibody titers as indicated by optical densitlesged the same general pat-tern as the HI titeyar@s
1, 3, and figures 2, 4). For both HIN1 and H3N2 kighest ELISA ODs were produced by the
vaccine containing EMULSIGEND, with the next highest results being produced by
EMULSIGEN®-BCL. On Day 42, HIN1 geometric mean OD values WeB&4, 0.121, 0.241, 0.090,
0.156 and 0.069 for EMULSIGEND, EMULSIGEN’/Rehydragen-LV, EMULSIGERIBCL,
POLYGEN™, ADJUVANT A and the Negative Control Group, respety. All pigs remained
seronegative on Day 21 to HIN1. H3N2 geometric m@Bnvalues were higher. Day 42 values were
0.669, 0.606, 0.661, 0.548, 0.651 and 0.073, ragplydor the groups listed above. Day 21 valuesav
0.254, 0.121, 0.202, 0.077, 0.131 and 0.060, rasplcfor the above listed groups. This indicateest
pigs were responding to H3N2 by Day 21, especialgs in the EMULSIGER-D and
EMULSIGEN®-BCL groups.

ELISA seroconversion

Tables 3 and 4 illustrate the results of this ngstiThe HIN1 and H3N2 Positive Control
optical density values were 0.488 and 0.490, réspc These values were used for calculationhef t
S/P ratio. All pigs remained seronegative to HIN1Day 21. By Day 42 (three weeks after the second
vaccination), 100% of the EMULSIGEND and EMULSIGEN-BCL pigs seroconverted to HIN1,
whereas 33% of the EMULSIGENRehydragel-LV, 0% of the POLYGEN and 50% of the



ADJUVANT A group seroconverted. Pigs vaccinatechwil3N2 antigen began to seroconvert by Day
21. The seroconversion percentage by Day 21was f88¥he EMULSIGEN-D group, 17% for the
EMULSIGEN®/Rehydragel-LV group, 33% for the EMULSIGEMBCL group, 0% for the
POLYGEN™ group and 17% for the ADJUVANT A group. All of thraccinated pigs in all five vaccine
groups seroconverted to H3N2 by Day 42.

Discussion

Vaccination of pigs against swine influenza is galhecarried out by administering two intra-
muscular injections of an inactivated whole vir@eaine containing an adjuvant. The purpose of the
present study was to determine the comparativevaljeffects of five different adjuvants, when atide
to a constant antigenic mass of bivalent, freemEdd1N1 and H3N2 SIV antigens from a commercial
source. Adjuvants evaluated in this study were EMIBGEN®-D, EMULSIGEN’-BCL,
EMULSIGEN®/Rehydragel-LV, POLYGEN" and the adjuvant supplied by the manufacturehef t
vaccine (ADJUVANT A). All of the adjuvants excepPBPYGEN™ contained an oil and water base.
There-fore, this study evaluated the enhancemetiteofm-mune responses when immunostimulants
were added to the oil and water base. The studymisvided a comparison of oil and water-based
adjuvants with a co-polymer base adjuvant (POLY GHbdI"use with SIV vaccines.

Each of the adjuvants was used as a diluent fottke lof the freeze-dried combination antigens
after which they were used to vaccinate groupsoahyg pigs (6 pigs per group). An additional grofip o
pigs was injected with PBS and served as a negadingol group. Serum samples from all of the pigs
were evaluated for specific HIN1 and H3N2 HI titensl ELISA anti-body at Days 0, 21 and 42.

All vaccine/adjuvant groups stimulated protectivietitérs to both HIN1 and H3N2 in all pigs
by Day 42 post vaccination. Additionally, all adgunis stimulated a significant increase in HI antBBL
antibody responses when compared with the negativieol group at thp <0.05 level. EMULSIGER-

D was shown to be the most effective adjuvant §a&r with SIV antigens. The SIV vaccine containing
EMULSIGEN®-D produced significantly higher HI titers agaimstth HIN1 and H3N2 on Days 21
and 42 than the positive control group containif@JAVANT A (p < 0.05 for all values). Further, the
ELISA antibody stimulated by EMULSIGEND was significantly higher than that stimulated by
ADJUVANT A for both HIN1 and H3N2 on Day 21 and faiN1 on Day 42p < 0.05 for all
values). Finally the vaccine containing EMULSIGEMD produced a higher seroconversion rate to
both HIN1 and H3N2 than the vaccine containing ABANT A. EMULSIGEN® -BCL was the
second best adjuvant for use with SIV antigengrdduced Day 42 antibody responses that were
significantly higher than those produced by ADJUVR using the HIN1 ELISAp < 0.05) and
en-hancement of all other antibody responses wioem-pared to ADJUVANT A. Also, vaccine
containing EMULSIGEN -BCL produced the second best rate of serocoretsy both HI and
ELISA.



Table 1: Systemic antibody responses against swine influenza virus, subtype H1N1,In young pigs
vaccinated with one of the five experimental SIV vaccines.

Vaccine adjuvant Day 0 Day 21 Day 42
and pig ID ELISA* HI ELISA HI ELISA HI
1. EMULSIGEN" -D

#1 0.053 () <10 0.059 () 20 0.560 (+) 1280
#14. 0.055 (-} <10 0.057 () 20 0.192 {+) 2560
#27 0.053 () <10 0.084 (-} 80 0.330 (+) 320
#40 0.053 (-} <10 0.073 (-} 40 0.381 (+) 1280
#11 0.052 (=) <10 0.057 (=} 10 0.244 (+) 1280
#24 0.052 () <10 0.058 () 40 0.289 (+) 5120
GMT 0.053 <10 0.064 28 0314 1437
2. EMULSIGEN" /Rehydragel-LV

#2 0.052 (-} <10 0.055 () 20 0.184 (+) 320
#15 0.055 () <10 0.059 (-} 10 0.096 (-} 320
#28 0.052 (=) <10 0.053 (-} 10 0.161 (-} 160
#41 0.055 (-) <10 0.058 (--) 20 0.048 () 320
#12 0.051 (-) <10 0.066 () 10 0.125 () 320
#31 0.049 (-) <10 0.058 () 20 0.276 (+) 640
GMT 0.052 <10 0.059 14 0.121 320
3. EMULSIGEN" -B€L

#3 0.050 (-} <10 0.052 () 20 0.353 {+) 1280
#16 0.056 (~) <10 0.055 (-} 10 0.350 (4) 2560
#29 0.049 (-) <10 0.065 (- 40 0.195 (+} 160
#42 0.048 (-) <10 0.073 () 20 0.238 (+} 320
#19 0.056 (—) <10 0.058 (- 20 0.170 (+) 320
#32 0.050 {(-) <10 0.071 () 80 0.201 (4} 1280
GMT 0.051 <10 0.062 25 0.241 640
4. POLYGEN™

#4 0.050 (-} <10 0.053 (-} 10 0.098 (-} 160
7 0.050 (-} <10 0.054 (-} <10 0.072 (-} 160
#30 0.051 (=) <10 0.056 (-} <10 0.082 (-} a0
#7 0.053 (-) <10 0.054 (=) <10 0.086 (-} a0
#20 0.050 (=) <10 0.056 (-} <10 0.082 (-} 20
#33 0.051 (=) <10 0.053 (-} 20 0.126 (-} 320
GMT 0.051 <10 0.054 05 0.090 127
5. ADJUVANT A (from commercial vaccine)

#5 0.049 (=) <10 0.054 (-} 20 0.094 (-} 160
#18 0.057 (-) <10 0.052 (-} 10 0.089 (-} 160
#37 0.049 (=) <10 0.050 (-} 10 0.275 (+) 1280
#8 0.045 (=) <10 0.059 (=) 10 0171 (+) 320
#21 0.049 (-) <10 0.054 (-} 10 0.218 (+) 320
#34 0.047 () <10 0.053 () 10 0.168 () 320
GMT 0.049 <10 0.054 1 0.156 320
6. PBS (negative control group)

#13 0.052 (-} <10 0.056 () <10 0.065 () <10
#26 0.054 () <10 0.060 () <10 0.062 (-} <10
#39 0.052 (-} <10 0.054 () <10 0.063 (-} <10
#10 0.047 (-} <10 0.053 () <10 0.084 (-} 20
#23 0.046 () <10 0.051 () <10 0.057 () <10
#36 0.045 (-) <10 0.056 (-} <10 0.092 () <10
GMT 0.049 <10 0.055 <10 0.069 <10

¥ According to the ELISA Kit instructions, the presence or absence of antibody to SIV subtype is determined by calculating
the S/P ratio for each sample. If the 5/P ratio is greater than or equal to 0.4, then the sample is positive for SIV antibody. In
this study, the Positive Control mean is 0.488 for HIN1and 0.490 for H3N2,and the Negative Control is 0,059 for HIN1 and
0.059 for H3N2.



Table 2: Systemic antibody responses against swine influenza virus, subtype H3N2, in young pigs
vaccinated with one of the five experimental SIV vaccines.

Vaccine adjuvant

and pig ID

1. EMULSIGEN®™ DI

#1 0.053 (=)
#14 0.055 ()
#27 0.052 (-)
#40 0.053 (-)
#11 0.056 ()
#24 0.059 (-)
GMT 0.055

2. EMULSIGEN™ /Rehydragel-LV

#2 0.057 (=)
#15 0.057 ()
#28 0.056 ()
#41 0.073 (=)
#12 0.055 (-)
#31 0.055 (=)
GMT 0.058

3. EMULSIGEN® -BCL

#3 0.057 (-)
#16 0.059 (-)
#20 0.053 (=)
#42 0.051 (=)
#19 0.060 (=)
#32 0.056 ()
GMT 0.056

4, POLYGEN™

#4 0.055 (-)
#17 0.053 (-)
#30 0.055 (=)
#7 0.057 (-)
#20 0.057 (=)
#33 0.053 (-)
GMT 0.055

5. ADJUVANT A (from commercial vaccine)
#5 0.060 (-)
#18 0.065 (-)
#37 0.055 (=)
#8 0.053 (=)
#21 0.052 (=)
#34 0.051 (-)
GMT 0.056

6. PBS (negative control group)
#13 0.073 (=)
#26 0.058 ()
#39 0.059 (=)
#10 0.058 (-)
#23 0.054 (-)
#36 0.054 (=)
GMT 0.059

ELISA*

<10
<10
<10
<10
<10
<10
<10

<10
<10
<10
<10
<10
<10
<10

<10
<10
<10
<10
<10
<10
<10

<10
<10
<10
<10
<10
<10
<10

<10
<10
<10
<10
<10
<10
<10

<10
<10
<10
<10
<10
<10
<10

ELISA

0318 (+)
0.278 (+)
0.394 (+)
0.263 (+)
0.113 ()
0.259 (+)
0.254

0.157 ()
0.140 (--)
0.099 ()
0.054 (~)
0131 ()
0.199 (+)
0121

0.129 ()
0117 ()
0.480 (+)
0.138 ()
0.157 ()
0.432 (+)

0.202

0.071 (-
0.066 ()
0.084 ()
0.101 ()
0.067 (~)
0.078 (-)

0.077

0213 (+)
0.107 ()
0.099 ()
0.115 ()
0.146 (--)
0.132 ()
0.131

0.065 ()
0.059 ()
0.056 ()
0.061 ()
0.060 ()
0.062 ()
0.060

40
40
40
40
<10
40

10
20
20
<10
10
20
10

10
10
160
20
10
160
62

<10
<10
<10
<10
<10
<10
<10

20
10
<10
20
10
20
10

<10

<10

<10
<10
<10
<10
<10

Day 42
ELISA HI
0832 (+) 5120
0.588 (+) 2560
0631 (+) 640
0685 (+) 2560
0633 (+) 640
0667 (+) 1280
0.669 1613
0731 (+) 320
0.564 (+) 80
0601 (+) 160
0476 (+) 160
0644 (+) 160
0653 (+) 320
0.606 180
0778 (+) 640
0727 (+) 640
0628 (+) 320
0.544 (+) 320
0635 (+) 320
0678 (+) 640
0661 453
0.516 (+) 80
0.571 (+) 40
0614 (+) 40
0.5086 (+) 40
0463 (+) 40
0640 (+) 160
0.548 57
0694 (+) 160
0.566 (+) 80
0696 (+) 640
0.730 (+) 160
0674 (+) 320
0566 (+) 320
0651 226
0.061 (-9 <10
0.060 () <10
0.058 () <10
0.160 () 20
0.063 () <10
0.070 () <10
0.073 <10



Figure 1: Adjuvant stimulation of Hl antibody to SIVH1N1 in swine receiving bivalent SIV vaccines
containing a constant antigen mass.

_// . -
vaoe Day 0 B Day?21 W Day 42
1400 —
1200 -~

1000

GMT of Hl titer

o ——
0 N
Pﬂp qﬁwa
‘\3

Adjuvant

Figure 2: Adjuvant stimulation of HI antibody response to SIV H3N2 in swine receiving vaccines
containing a constant antigen mass.
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Figure 3: Adjuvant stimulation of ELISA antibody response to SIV HINT in swine receiving vaccines
containing a constant antigen mass.
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Figure 4: Adjuvant stimulation of ELISA antibody response to SIV H3N2 in swine receiving vaccines
‘containing a constant antigen mass.
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Table 3: Comparison of ELISA and HI seroconversion to SIV HIN1 antigen in pigs receiving vaccines
contalning various adjuvants.

Vaccine adjuvant Percentage of swinl_el c;nverting to positive
TN
Day 0 Day 21 Day 42

ELISA HI ELISA HI ELISA HI
EMULSIGENT -D 0 0 RNTTS 50 100 100
EMULSIGEN® /Rehydragel-LV 0 0 0 0 33 100
EMULSIGEN® -BCL 0 (0] 0 33 100 100
POLYGEN™ 0 0 0 0 0 100
ADJUVANT-A 0 (b} 0 0 50 100
Negative control 0 0 0 0 g 0

Hi sermeonversion is considered to be s tiler of >1:40
Table 4: Comparison of ELISA and HI seroconversion to SIV H3N2 antigen in pigs receiving vaccines
containing various adjuvants.

Vaccine adjuvant Percentage of swinﬁ;ﬂgverting to positive
Day 0 Day 21 Day 42

ELISA Hi ELISA Hi ELISA HI
EMULSIGEN™ -D 0 (S B3 g | 100 100
EMULSIGEN™ /Rehydragel-LV 0 0 017 0 100 100
EMULSIGEN® BCL 0 0 33 33 100 100
POLYGEN™ 4] 0 0 0 160 100
ADJUVANT-A 0 0 0 0 _ 1o 100
Negative control 0 0 0 0 0 0

Hi seraconversion is considered 1o be a titer of »1:40
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ANTIBODY RESPONSE OF YOUNG PIGS TO AUTOGENOUSHAEMOPHILUS PARASUIS
VACCINE
Boh Chang Lin, DVM, MS, PhD; R Gene White, DVM, M&ren K Brown, PhD
Leann Siedlik; Colette Hrabik; Jack McGonigle, BS
MVP Laboratories, Inc., Omaha, Nebraska

REZUMAT
Cercetrile au fost ficute Tn scopul evaduii antigenicitii a 5 vaccinuri autogene folosite Tn
prevenirea infegei cu Haemophilus parasuik tineretul porcin. Bspunsul imun Tn anticorpi serici
la animale vaccinate a fost verificat prin ELISAatBle olinute au aitat & dupi folosirea unui
vaccin standardizat, prin ELISA, la 42 zile de ldménistrarea vaccinului se poate evalua
eficacitatea unui vaccin autogen folosind antigemlog.
Cuvinte cheie:Haemophilus parasujvaccin autogen, ELIZA, antigen omolog

ABSTRACT
Research was conducted to assess the antigenftyaofogenous vaccines used to prevent
infection by Haemophilus parasuign young pigs. The immune response in serum adigsoin
vaccinated animals was checked by ELISA. The dditimed showed that using a vaccine
standardized by ELISA, at 42 days of vaccine adstiaiion can evaluate the effectiveness of a
vaccine with the homologous antigen autogenous
Keywords: Haemophilus parasujsautogenous vaccine, ELISA, homologous antigen

INTRODUCTION

Infection of immune-naive pigs yaemophilus parasu-isas become one of the most signifcant
swine diseases in the past few years. Good, hommasogrotection against some straingigfarasuisn
pigs vaccinated with an autogenous vaccine has flegemnted (1,2) and the early vaccination of young
pigs with an autogenoud parasuisvaccine has been adopted in many high health gtéguiarms.
However, due to a lack of an appropriate serolbdiest, an evaluation of the antigenicity of the
autogenous vaccine and the antibody response @me#ed pigs is seldom done on most pig farms. The
published data about the serologic profile of pgscinated against parasuisis very limited. In 1991,
Miniats et al had indicated that their attemptsiétect the presence of specific antibodies agéinst
parasuisstrains in the sera of the vaccinated or exposgsl lpy the passive hemagglutination test or by
ELISA were unsuccessful.

The antigens employed in Miniats’ ELISA serologyrevesither supernatants from boiled
bacteria or dialyzed hot phenol water extractshefH parasuis(3) Although Tadjine et al recently
described a protocol to screen for mouse monoclantibodies againdtl parasuisby ELISA using
whole cell suspension, boiled cell suspension,samicated cell suspension as the coated antiggas (5
standardized ELISA that can be used to evaluatarttibody response in vaccinated pigs still needs t
be developed.

The aim of this study was to use an indirect enznked immunosorbent assay (ELISA)
developed at MVP Laboratories (Omaha, NE) to evelttze antigenicity of four differetd parasuis
field strains used in autogenous vaccines throlgh determination of specific antibody titer in
individual vaccinated pigs. This protocol may als® used to monitor the time of infection wih
parasuis in commercial pig farms and help swine veterinariatetermine the optimal time of
vaccination.

MATERIALS AND METHODS



Test vaccines:Five autogenous vaccines, each containing oneeofite H parasuisisolates
(isolate #6204803, serovar 7; #6204536, serovart®305360, serovar 2; #6204553, serovar 4; and
#6200077, sero-nontypeable) were prepared at MVBoratories. EaclH parasuis culture was
inactivated with formalin and adjuvanted with 12%nw@sigen (MVP Laboratories) and 4%
Rehydragel.

A standardized vaccination study:Twenty five 18-day-old pigs, testing seronegativeH
parasuis were purchased from a high health status pig faitin no history ofH parasuisinfection.
These pigs were weaned at 18 days of age and nmwee University of Nebraska Veterinary Research
facility in Lincoln, Nebraska. The pigs were indivally identifed with a unique ear number. The pigs
were allowed to acclimate to the new surroundingslf# days and then were randomly assigned to one
of the fve groups. The test vaccines and groummas®nts were: 1) no vaccine for the un-treated
controls; 2) bacterin prepared frdthparasuisserovar 7, isolate 6204803; 3) bacterin prepaiaa H
parasuisserovar 13, isolate 6204536; 4) bacterin pre-pfoed H parasuisserovar 2, isolate 6205360;
and 5) bacterin prepared frokh parasuisserovar 4, isolate 6204553. On day 0, a blood sampk
collected from all pigs and each pig from group8,2, and 5 was vaccinated with a 2.0 ml dosaef o
of the four autogenous vaccines, subcutaneousy Mere vaccinated again at day 21. On day 42, day
63, and day 84, all pigs were bled again. The sevamseparated by centrifugation and stored aC-20°
before use.

A feld vaccination study: Ten 14-day old pigs were selected from a commepigafarm that
had outbreaks dfl parasuisinfection. An autogenous vaccine was prepared usisgro-nontypeable
strain ofH parasuis(#6200077) isolated from the same farm. Each pigindividually identified with
a unique ear tag number. On day 0, a blood samgecallected from all of the ten pigs and all & th
pigs were vaccinated with a 2 ml dose of the autmgeH parasuisvaccine subcutaneously. They were
vaccinated again on day 14. On day 14 and dayll3&, the ten pigs were bled again. The serum was
stored at -20°C before use.

Enzyme-linked immunosorbent assay (ELISA)Anti-bodies directed against seven commonly
seen serotypes &f parasuis(serovar 2, 4, 5, 7, 12, 13 and 14) in the(&)Svere detected by use of an
indirect ELISA. Anti-bodies against the vaccinastrwere also detected using the plate coatedttgth
soluble proteins obtained from the vaccine stiiiefy, each of the seven standard strains asasetie
five field isolates oH parasuiswere grown on Frey Chocolate agar plates and hHeo/ego sterile PBS
(pH 7.2). The washed bacterial cells were treatitldl GelLytic reagent (Sigma Chemical Co.) and the
soluble protein antigens obtained from each is@atgtandard strains were adjusted to 1 mg/ml using
sterile PBS. A negative control antigen was madéher same way. Each well of a 96-well plate
(Immulon 2, Dynatech) was either coated with 2 @ighe mixed soluble antigens obtained frém
parasuisisolates as positive antigens (PA) or 2 ug of #gative control antigen (NA). Some plates were
coated with the soluble proteins obtained fromnalsifield isolate as the homologous antigens. Both
the test sera and control sera were first dilubed:200 using a dilution buffer (PBS Tween buffahw
0.5% BSA) and two fold serial dilutions were madenf there. A rabbit antiserum against all seven
commonly seen serovars (serovar 2, 4, 5, 7, 1214)3pfH parasuiswas used as the positive control
and a pig serum from an unexposed pig was usednagadive control. Each well of the plate was
blocked with 50 ul of a blocking agent (PBS buffeth 1%BSA) for 30 minutes. After washing with
PBS-Tween buffer 3 times, each diluted test serampte and control serum sample was dispended
into two wells of the PA and two wells of NA in amount of 5Qu per well. The plate was incubated at
37°C for 90 minutes. After washing with PBS-Tweaeiffdr, 50ul of alkaline phosphatase labeled goat
anti-pig 1gG (KPL Laboratories), diluted at 1:10@as added to each well of the plate containing pig
serum. Fifty microliters of alkaline phosphatadgelad goat anti-rabbit IgG (KPL Laboratories), @itii
at 1:200, was added to each well of the plate azintarabbit serum. The plate was incubated at 37°C
for 90 minutes. After washing, 100 ul of a chronmagmntaining phosphatase substrate (Sigma
Chemical) was added to each well of the plate andhbiated at room temperature for thirty minutes.
The optical density (OD) was measured at 405 nmth@90D reading of the positive control serum
(1:200) reached around 1.50, the color reactionstagsped by adding 50 ul of a 5N sodium hydroxide



to each well and the plate was read at 405 nm.alVkeage OD of the NA for each test sample was
subtracted from the average OD of PA of the sarsiesemple and was used for evaluation of its
antibody titer. All of the serum samples showingyéa than 50% of the OD value of the positive
control were considered sero-positive (S/P > (0IBg antibody titer was reported as the re-ciprotal
the last positive dilution. For the assay to bedyahe adjusted OD readings of the positive cdntro
serum must be around 1.50 and the negative cantrst be around 0.20 at 1:200 dilution. Any serum
sample that had a titer equal to or less than 480 aensidered to be sero-negative agbiqstrasuisin

this assay system.

Demonstration of an acceptable antigenicity of th@accine strains:In order to evaluate the
antigenicity of theH parasuisstrain used in an autogenous vaccine, an arbitrégrion was set as
follows: If on day 42 at least 80% of the pigs framaccinated group could demonstrate at leasira fo
fold increase in antibody titer over the pre-vaat@d serum samples, the antigenicity of Bhg@iarasuis
strain used to test in that group would be accéptdihe negative control pigs should remain sero-
negative throughout the whole test period.

Statistical method: Two-tailed Student’s t test was con-ducted to detez the statistical
significance of the serological data obtained framstandardized vaccination study and a field
vaccination studyP values below 0.05 were considered statisticallgiBaant.

RESULTS AND DISCUSSION

Serologic evaluation for a standardized vaccinatio study: A summary of the titer of each of
the 25 pigs is shown in Table 1 and Figure 1. tfeoto calculate the increase in antibody titemficay
0 to day 42 (conversion factor), pigs showing gitef < 200 were considered to be 200. If a pig was
found to have a titer < 200 on day 0 and 800 ond@ayt would have a conversion factor of 4. It was
found that all pigs were sero-negative agalisparasuison day 0. Each of the pigs in the non-
vaccinated group (group 1) remained sero-negatinaeighout the study. At least 4 out of 5 pigs (80%)
in each vaccinated groups sero-converted by dagxbiting at least a four-fold increase in titeter
day 0. On day 35, a pig from group 2 developedmbhilical hernia and was sold on day 42. Either on
day 63 (six weeks after second vaccination) or8faynine weeks after second vaccination), 13 out of
19 vaccinated pigs (68.4%) still showed at leagbwrfold increase in titers over day 0. This
serologic studyndicated that the antigenicity of the four autogesivaccine strains ofl. parasuis
was acceptable.

Serologic evaluation for a field vaccination studyfhe EL1SA titers for antiH parasuis
antibodies areshown in Table 3. Three out of ten 2-week old pigge found to be sero-positive
and had high antibodyiter againstHparasuis before vaccination. Two weekafter the first
vaccination, EL1SA titers for aii ten pigemained unchanged on day 14. Three weeks after two
vaccinations, eighty percent of the ten vaccingigdreached a high ELISA titer of 6400.

Inastandardized vaccination study, the geometeian of anti - Hparasuisantibody
titers of 20 vaccinated pigs showed a signifiogght 0.01) increase from day O to day 42, day 63,
and day 84 (Table 1). Thevel of specific antibodies againdt parasuisincreased significantlyP
< 0.01) on day 42 irvaccinated pigs as compared with non-vaccinatedraopigs and this
tendency persisted for a minimum of 9 weeks after taccinations. Although the antibody titers of
the vaccinated pigs obtained from the ELISA usiognblogous antigens were significan{ly <
0.095 larger tharthe titer of the same serum obtained from the ELUSAg heterologous antigens
(Table 2), antibody titers obtained from platestedavith either homologous or heterologous antigens
all indicated that 80% of the vaccinated pigs semerted by day 42. Due to a high complexity m th
antigenic structures oH parasuis field strains, ELISA plates coated with homologaastigens
significantly increase the sensitivity of the ag-sgstem. However, ELISA plates coated with soluble
antigens extracted from 7 commonly séeparasuisserovars (heterologous ELISA) have been tested in
this study and demonstrate the ability to showstimae trend of antibody increase in vaccinatedgsgs
the homologous ELISA.



Table 1: Serum antibody titers and conversion factors for each pig in a standardized vaccination study
using ELISA plates coated with homologous antigens.

Group PigID Day 0 Day 42 CF Day 63 CF Day 84 CF
titer titer titer titer

1 1 < 200 < 200 1 <200 1 <200 1

1 2 < 200 < 200 1 <200 1 < 200 1

1 3 < 200 < 200 1 <200 1 <200 1

1 4 < 200 < 200 1 <200 1 <200 1

1 5 < 200 < 200 1 < 200 1 <200 1

2 6 < 200 6400 32 6400 32 800 4
2 7 < 200 6400 32 6400 32 6400 32
2 8 < 200 200 1 <200 1 <200 1

2 9 < 200 6400 32 400 2 400 2

2 10 < 200 6400 32 200 1 200 1

3 11 < 200 3200 16 400 2 400 2

3 12 < 200 6400 32 800 4 800 4
3 13 < 200 6400 32 ND ND

3 14 < 200 400 2 800 4 6400 32
3 15 < 200 6400 32 6400 32 6400 32
4 16 < 200 6400 32 6400 32 6400 32
4 17 < 200 6400 32 6400 32 6400 32
4 18 < 200 6400 32 3200 16 3200 16
4 19 < 200 200 1 <200 1 400 2
4 20 < 200 6400 32 6400 32 6400 32
5 21 < 200 6400 32 6400 32 6400 32
5 22 < 200 6400 32 6400 32 6400 32
5 23 < 200 6400 32 6400 32 6400 32
5 24 < 200 200 1 400 2 400 2

5 25 < 200 6400 32 6400 32 6400 32
Geometric mean < 200 1838 1165 1199

CF = Conversion factor
ND = Not done




Figure 1: Geometric mean antibody titers of pigs vaccinated with autogenous H parasuis vaccines ina
standardized vaccination study.
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Table 2: Determination of serum antibody titers using ELISA plates coated with either homologous or
heterologous antigens in a standardized vaccination study.

Pig ID Homologous antigen Heterologous antigen
Titer Titer

Day 0 Day 42 Day 0 Day 42
6 <200 6400 <200 1600
7 <200 6400 <200 3200
8 <200 200 <200 400
9 <200 6400 <200 800
10 <200 6400 <200 800
21 <200 6400 <200 6400
22 <200 6400 <200 6400
23 <200 6400 <200 800
24 <200 200 <200 200
25 <200 6400 <200 6400
Geometric mean <200 3200 <200 1493

Table 3: Antibody titers and conversion factors for young pigs vaccinated with an autogenous H para-
suis vaccine at a commercial pig farm.

Pig ID Day 0 Day 14 Day 35
(2 weeks old) (4 weeks old) (7 weeks old)

Titer Titer CF Titer CF
1 200 200 1 6400 32
2 6400 6400 1 6400 1
3 6400 6400 1 6400 1
4 6400 6400 1 6400 1
5 200 200 1 6400 32
6 200 200 1 6400 32
7 200 200 1 200 1
8 200 200 1 6400 32
9 200 200 1 6400 32
10 200 200 1 200 1

Geometric mean 566 566 3200




In a field vaccination study, the geometric meamumi-H parasuistiter increased
significantly < 0.05) on day 35 in pigs after 2 vaccinations @sared with the same
pigs before vaccination. In this study, three diten test pigs were sero-positive agakist
parasuisbefore vaccination on day 0 when they were 2 wekksThese 3 pigs might carry
maternal antibodies from vaccinated sows or infectews. Even after one or two
vaccinations, all three pigs still showed the sditee of 6400 on day 14 and day 35. It
appears that serum antibody titers in these 3 pigge not interfered by maternal
antibodies and their titers did not drop down dyrthe five weeks period after first
vaccination. Among the 7 pigs that showed serotivegdefore vaccination, a sero-
conversion could be seen in 5 pigs on day 35, wiolkee of the 7 pigs became sero-
positive on day 14. One vaccination may not be ghdo induce sero-conversion in
young pigs.

In the standardized vaccination study, four vadenhgigs did not show any sero-
conversion on day 42 (3 weeks after second vadoirjatAmong them, only one pig
became sero-positive on day 63 and day 84. The other 3 pigs did not showoany se
conversion from day 42 through day 84. Two out of the ten pigs in a fielthatioo
study also did not show sero-conversion from day 14 through day 35. This jpigty im
that perhaps 20% of the young pigs will not respond to the vaccinatiotvpiginasuis
vaccines. Further study is needed to search for the causes of liigyina have
antibody response td parasuisvaccines in some percentage of younger pigs.

In this study it has been demonstrated that ELISA using soluble nmotei
obtained from homologoud parasuisstrains as coated antigens can be used for the
investigation of antibody titers in young pigs after two vaccinatidiés serologic
study can also be used for the evaluation of the antigenicity ofriaactelates used in
H parasuisvaccines.
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INTRASPECIES DIFFERENTIATION OF MYCOPLASMA HYOPNEUMONIAE
FIELD STRAINS ISOLATED IN THE UNITED STATES

BOH Chang Lin, DVM, MS, PhD MVP Laboratories, Inc., Ralston Nebraska

REZUMAT

In perioada 1998i 1999, 51 tulpini deMycoplasma hyopneumoniésolate de
la efectivele de porci situate in principalele state pritdace de carne de porc din
Statele Unite au fost utilizate pentru un studiu privind difggen intraspecii.
Rezultatele analizelor privind profilul proteinelor totale totalul pl®teine profil,
glicoproteineisi difererntele de dimensiune existente prin amplificarea PCR produse de
p97 a genei adezinin regiunea repetitiv R1 india faptul G exisé o varigie
intraspecii in cadrul popuiai naturale deM. hyopneumonia&olati in Statele Unite.
Amplificare PCR a regiunii R1 de Igapte tulpini de vaccin comercial produce, de
asemenea, diferite dimensiuni ale ampliconilor ADN.

Amplificarea PCR a regiunii repetitive R1 a p97 gena adedin ADN-ul
cromozomal al tulpinilor de M. hyopneumonia&za da o dimensiune particuian
fiecarui amplicon ADN de la fiecare tulpincare poate fi folosit ca unul din criteriile de
diferertiere intraspecii. In cazul in care ampliconii ADN au dimensiumiilare la
diferitele forme izolate, studiu suplimentar al profilului de prueitotale si
glicoproteir pot ajuta la difereierea formelor izolate.

Cuvinte cheie:porc,Mycoplasma hyopneumonia&DN

ABSTRACT

During 1998 and 1999, 51 field strainsMycoplasma hyopneumoni&m»lated
from pig herds located in the major pork producing states in thed Jaitges were used
for an intraspecies differentiation study. Results from the amabyfstotal protein
profile, glycoprotein profile, and size differences in the amplif€&R product of p97
adhesin gene RI repeat region indicate that there exists aspeties variation among
the natural population oM. hyopneumoniaasolated in the United States. PCR
amplification of the RI region gene from seven commercial vacetnans also
produces different sizes of DNA amplicons.

PCR amplification of the RI repeat region of p97 adhesin gene flam t
chromosomal DNA ofM. hyopneumoniadield strains will give a particular size of
DNA amplicon from each strain, which may be used as one of tleeiaribr making
intraspecies differentiation. In the case of having similar BilXé& amplicons among
different isolates, a further study of the total protein and glycepr@rofiles may help
differentiate the isolates.

Wordkey: pig,Mycoplasma hyopneumonideNA

INTRODUCTION

Despite the introduction of commercislycoplasma hyopneumoniag&accines
into the market many years ago, mycoplasmal pneumonia in swatié & significant
threat to the worldwide pig industriyl. hyopneumoniaalone can cause an important
chronic respiratory disease called "swine enzootic pneumonia” (8EEgses of mixed
infection with other respiratory pathogemd, hyopneumonia@roduces more severe
pneumonia than that after a single infection with either pathogen &loné&or this
reason, vaccination againf. hyopneumoniags becoming more common in the
United States for the control and prevention of swine respiratory diseases.

A previous report indicated that some commerbalhyopneumoniagaccines
can provide protection for pigs against experimehtahyopneumoniaehallenge, but



cannot completely eliminate pneumonia or significantly reduce ttenizakion of the
microorganism (13). The reasons are not known. However, a lack ohfigrstanding

of the virulence mechanism that is usedvhyhyopneumoniat cause disease in pigs
could be a major factor. With the advances in molecular biology dumsgast few
years, it has been found that the genomeMof hyopneumoniaeencodes several
immunogenic proteins, including a cytosolic protein (p36), membrane prdfeies
p65, p74), and an adhesin (p97). Although the biological functions of these proteins i
the pathogenesis of SEP have yettbeen determined, some recent studies indicate that
a p36 has lactate dehydrogenase activity (2,4), a p74 membrane praotegiicta
neutralizing antibodies (1), and an antigenic variation of adhesin maypla¢hogenic
mechanism utilized bil. hyopneumonia® evade the porcine immune system (15).

The aim of this study is to make an inquiry into the genetic dtyeo$ the
adhesin gene of the field strainsMdf hyopneumoniaesolated in the United States. The
protein profiles of some of riiese field strains will also brarsined using
electrophoresis, silver stain, and an Immun-Blot® kit (BioRad LabaeatoHercules,
CA).

MATERIALS AND METHODS

Bacterial strains

The reference strains used in this study were the ATCC 25934 siirdMl.
hyopneumoniae ATCC 27717 strain ofM. hyorhinis, ATCC 27716 strain of
M.flocculare,and ATCC 27720 strain d¥l. hyosynovia@btained from the American
Type Culture Collection (Rockville, MD). Some 51 field straindvbfhyopneumoniae
used in this study are listed in Table 1. These were isolateddooome lung tissues
sent to the Diagnostic Laboratory at MVP Laboratories, Inc., fromfaogs in the
United States during 1998 and 1994: hyopneumoniagvas isolated and grown in
modified Friis medium as described earlier (3). In addition, sewdn
hyopneumonideaccines that could be purchased over the counter in the United States
were also used for comparison.

DNA extraction

All field strains were identified by polymerase chain reac{iB@R) assays as
described (8). Briefly, mycoplasma species is grown in modifiéid Rredia for an
appropriate rime to ensure purity and quantity of test microorganéfare beginning
the PCR assay. One milliliter of the culture broth is centefugt 14,000 x g for three
minutes and the pellet is resuspended in 250 microliters of sRBite (pH 7.2) in a
screw capped tube. The tube is incubated in boiling water for 10 mianteshen
stored at —20° C for ten minutes. The tube is then centrifuged at 14,088r xhgee
minutes and the supernatant is removed and used as the DNA template.

PCR assay

The oligonucleotide primers that were used to amplify the spspesfic DNA
sequences for porcine mycoplasmas are listed in Table 2. Thee@€om mix for one
test sample contains 5 pl of 10X PCR buffer, 2 ul of dNTP (eachydeoteoside
triphosphate at a concentration of 2.5mM), 0.25 ul each of forward andeg@vaners
(each at a concentration of 40 uM), 4 ul of 25 mM magnesium chlorideu0.P&q
DNA polymerase at a concentration of 5U/ul, 33.25 ul of deionized watk5 pl of
DNA template. The PCR conditions are as follows: denaturation dDi& at 94° C
for five minutes, followed by 40 cycles (94° C for 30 seconds, 55° C for Qfhds,
and 72° C for 60 seconds), and a final 5 minutes at 72° C. Aliquots of 18 pthe of
amplified products are analyzed by electrophoresis in 1.586s&ggel stained with
ethidium bromide and recorded using UV transillumination and Polaroid® film.



The oligonucleotide primers that were used to amplify the RI tepgson of
p97 adhesin gene are listed in Table 3. The PCR is performed in & ré@ction
mixture that contains 10 pl of DNA template, 5 pl of 10X PCR buffemnl of dNTP
(2.5 mM each), 0.625 pl each of forward and reverse primers (eacoatentration of
40 uM), 4 pl of 25 mM magnesium chloride, 0.4 ul of Tag DNA polymeedse
concentration of 5 U/ pl, and 27.35 pl of deionized water. The PCR conditieres
follows: One cycle at 94° C for five minutes, followed by 35 cyc@$® C for 60
seconds, 55° C for 90 seconds, and 72° C for 60 seconds), and a final 5 miiidfes at
C. Amplified products are analyzed as described above.

SDS-PAGE and detection of total protein and glycoprotein

Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDSHPAS
performed by the method of Laemmli (7) with a 10% separatingngehad% stacking
gel. The separated proteins are visualized by staining the galsavsilver stain kit
(BioRad, Hercules, CA). An Immun-Blot® kit (BioRad, Hercules, CA)used to
identify the glycosylated proteins from the separated mycoplasotains. In brief,
mycoplasma proteins from each field strain are separated by-P8G& and
electrophoretic transfer of proteins from gel to nitrocellulosmbranesis performed as
described by Towbin et al (14). The detection of glycosylated prateipased on the
periodate oxidation of carbohydrate groups followed by biotinylation andha fi
detection of biotinylated glycoproteins with a streptavidin-alkajpm@sphatase and
NBT/BCIP detection system as described by the manufacturezamner (HP ScanJet
6300C) and the UN-SCAN-IT gel software (Silk Scientific, Incei@, Utah) are used
to analyze the gel images.

RESULTS AND DISCUSSION

The 51 field strains oM. hyopneumoniaéhat were isolated from porcine lung
tissues and identified by species-specific PCR assays amasin®@d in Table 1. Most
of the field strains were isolated from lung tissues that shaypechl SEP lesions, but
about 12% of the culture-positive lungs did not have SEP lesions. About 53% of t
field strains were isolated from lung tissues that had secomufagctions with other
respiratory pathogens, such Stseptococcus suis, Pasteurella multocida, Actinobacillus
pleuropneumoniae, Arcanobacteriumpyogenes, Haemophilus parafordetella
bronchiseptica, Salmonella cholerae-sarglMycoplasma hyorhinis.

Table 4 shows the results of the PCR amplification of Rl regiquD@fadhesin
gene from the chromosomal DNA of 51 field strains and an ATCC gsijaén of M.
hyopneumonia€elhe size of the Rl region varies from 0 bp to 308 bp. Most of them are
between 230 bp and 280 bp. Table 5 showsitteevariation of the p97 adhesin gene RI
region among seven commercial vaccine strains. The size of tlegiBh varies from 0
bp to 337 bp; most are above 300 bp.

Table 6 show the total protein profiles of sewtnhyopneumoniaéeld strains.
Table 7 show the glycoprotein profiles of five field strains.

Vaccination of pigs again$il. hyopneumoniagith commercial vaccines does
not always prevent colonization or protect pigs sufficiently agaesgiratory disease.
The reason is not fully known. However, some recent studies have elitat a 97
kD membrane protein could be one of the most important antigens. Ogneloreme
proteins and p97, as well as a few accessory factors in a coeddfaahion (5, 6,15),
could mediate the adherence Mt hyopneumoniad¢o the cilium membrane of pig
trachea epithelial cells. It was further reported that theincilbinding site ofM.
hyopneumoniaés located in the AAKPV(E) repeat sequence of the p97 membrane
protein, which is referred to as RI repeat region (5). It wgsorted that the
convalescent-phase swine sera also recognize the RI repeat structure (9).



PCR amplification of the RI region gene from 51 field strainssawén vaccine
strains produce different sizes of DNA amplicons. The relationsiipelea the size of
RI repeat regions and the cilium adherence activities was mpkhdwn. But, a recent
report also indicated that three repeat units (15 amino acidsgeded for generating a
proper p97 epitope (9). Therefore, it can be expected that any chamgeRh region
gene may prevent the binding of antibodies that are specific fooriti@al epitope.
Mycoplasma species may make use of this size variatioegjrad evade the humoral
immune response of the infected hogs (11). Further study is neededlbsksthis
relationship.

It has been reported that the specific functions of glycoproteinsokaryotes
include maintenance of cell shape, protein stability, protection agaioteolysis, and
adherence to the target structure of the host cells (10). Figqaned 5 also indicate that
there exist some differences in the total protein and glycoprpteiiies among field
strains ofM. hyopneumoniaélhe degree of glycosylation in a few particular proteins in
each strain is also different.

It was also found that some immunogenic proteins, such as p97, p74, and p46,
are well glycosylated in MVP857 and MVP843 strains, and not wetloglffated in
MVP754 and MVP878 strains.

Collectively, the findings in this study provide evidence of a gewnati@ation in
natural populations dfl. hyopneumonia@ the U.S. The variation of surface proteins
amongM. hyopneumoniageld strains might indicate an increase of antigenic diversity
in this species, and such diversity in immunogenic surface proteimsgaimeld strains
might play a role in the inconsistent efficacy of vaccination in pigs.

Table 1
M.hyopneumoniaeld strains isolated at MVP Laboratories in 1998 and 1999

M. hyopneumoniae |State of Origin Typical SEP Lesion|Cther Bacterium Isolated
strain
MVP701 IL YES YES
MVP74Et NC YES YES
MVP754 NC YES YES
MVP757 IL YES NO
MVP761 NC YES YES
MVP80¢< NC YES YES
MVP812 1A YES NO
MVP817 ND YES YES
MVP81¢ IL YES NO
MVP822 OH YES NO
MVP84:% OH YES YES
MVP84¢ KS YES YES
MVP857 NE NO YES
MVP85¢ NC YES YES
MVP862 ND YES YES
MVP86¢ IL YES YES
MVP87¢ IN YES YES
MVP904 NC YES NO
MVP9O0E IL YES NO
MVP90¢ IL YES NO
MVP91C IL NO NO
MVP91E OH NO NO
MVP91€ MO YES NO
MVP91¢ IL YES NO
MVP927 NC NO YES
MVP93C OH YES YES
MVP937 NC YES NO




MVP94( NC YES YES
MVP94E NC NO YES
MVP94¢ IL YES NO
MVP947 NC YES NO
MVP94¢ IL YES NO
MVP94¢ ND YES NO
MVP951] NC YES NO
MVP95: IL YES NO
MVP954 Mi NO YES
MVP96( IL YES YES
MVP96€ OH YES YES
MVP971 CA YES YES
MVP97< IL YES NO
MVP98: NE YES YES
MVP99¢ IL YES NO
MVP101< MN YES YES
MVP101¢ NE YES YES
MVP_102¢ IL YES YES
MVP 102¢ NC YES YES
MVP 1051 IL YES NO

MVP 106t SC YES YES
MVP 107¢ OH YES NO

MVP 1094 IL YES NO

MVP 147( KS YES YES

Table 2.
Oligonucleotide primers used for porcine mycoplasma PCR assays
Organism Primer
Mycoplasma MHPNF 5-GAG CCT TCA AGC TTC ACC AAG-3
hyopneumoniae L 234-256
MHPNR 5-TGT GTT AGT GAC TTT TGC CAC C-3'L
889-867

Mycoplasma hyorhinis MHRHF 5-GAA CGG GAT GTA GCA ATA
CATTC-3'L74-117

MHRHR 5-AGC GGA CTG AAG TTG AGC
TTC AG-3' L678-646

Mycoplasma flocculare MFLF 5-ATT AGG TAG GGA ATG ATC TAA
TC-3'L 490-512

MFLR 5-GCT GCG CTAGTG ACT TCT G-3'L
891-872

Mycoplasma hyosynoviag MHSYF 5-CAGTTG AGG AAA TGC AAC
TGAAC-3'L491-513

MHSYR 5-CGT CAG TGA TTG GCC ACC G-
3'L 887-86

Table 3
Oligonucleotide primers used for amplifying R1 repeat region of p97adhesin gene

TH120 5-AAG GTA AAA GAG AAG AAG TAG-3'
TH121 5-TTG TAA GTG AAA AGC CAG TAT-3

Table 4

Analysis of the size of the p97 adhesin gene RI regidviyabplasma
hyopneumoniaéeld strains isolated in the U.S.




M. hyopneumoniz Size of R1 reqio M. hyopneumoniz Size of R1
strain Gene Strain gene
MVP701 264 bp MVP937 264 bp
MVP74E& 264 bt MVP94( 301 b
MVP754 264 bt MVP94E 264 br
MVP757 264 bt MVP94¢ 0 br
MVP761 285 br MVP947 280 br
MVP80¢ 255 bt MVP94¢ 280 br
MVP81:2 264 bt MVP94¢ 280 bt
MVP817 280 br MVP951 275 br
MVP81¢ 264 bt MVP952 280 br
MVP822 280bn MVP954 230 br
MVP84:2 269 br MVP96C 264 b
MVP84¢ 250 br MVP96¢€ 280 bt
MVP857 275 bt MVP971 275 b
MVP85¢ 275 br MVP9O72z 264 bt
MVP862 280 br MVP982 275 b
MVP86¢& 264 bt MVP99¢€ 301 bt
MVP87E 250 bt MVP101¢ 264 b
MVP904 308 bt MVP101¢ 275 br
MVP90E 264 bt MVP 1026 285 bt
MVP90E 281 bt MVP 102¢ 275 bt
MVP91C 264 bt MVP1051 264 bt
MVP91E 269 bt MVP106¢ 275 bt
MVP91¢€ 264 bt MVP107¢4 275 b
MVP91¢ 264 bt MVP 109¢ 264 bt
MVP927 255 br MVP 147( 0 br
MVP93C 280 by ATCC2593¢ 254 b

Table 5

Analysis of the size of the p97 adhesin gene R1 region of $éyerplasma
hyopneumoniastrains isolated from seven commercial vaccines in the U.S.

Commercial Vaccine| Size of R1 Region Gene
A 329 bp
306 bp

317 bp
321 bp

337 bp

0 bp

®l M m O O W

325 bp




Table 6

Total protein profiles of seved. hyopneumoniageld strains

MVP 849 | MVP 754 | MVP904| MVP 843 MVP91Q MVP 857 M¥B6
140 kD* 140 kD 140 kD 140 kD 140 kD
------- 130 kD 130 kD 130 kD
98 kD 100 kD 99 kD 99 kD 99 kD
kD | | e 90 kD 93 kD 92 kD
74 kD 76 kD 78 kD 74 kD 77 kD
65 kD 65 kD 65 kD 65 kD 65 kD
-------------- 61 kD
------- 48 kD
-------------- 46 kD 46 kD 46 kD
-------------- 36 kD 36 kD 36 kD
-------------- 30 kD 30 kD 30 kD
------- 27 kD 27 kD 27 kD 27 kD
*Each number stands for the size of a proteinlmdaltons
Table 7
The glycoprotein profile of fivél. hyopneumoniageld strains shown in Fig. 5
MVP 904 MVP 857 MVP 754 MVP 878
MVP 843
140 kD* 140 kD 140 kD
130 kD 130 kD
99 kD 100 kD 99 kD 99 kD 97 kD
90 kD 92 kD 93 kD 90 kD
78 kD 76 kD 77 kD
46 kD 48 kD 46 kD 45 kD 45 kD

*Each numberstandsforthesizeofa glycoprotein in kilo daltons.

CONCLUSION

PCR amplification of the RI region of p97 adhesin gene from the chomads
DNA of Mycoplasma hyopneumonidield strains will give a particular size of DNA
amplicon for each strain, which may be used as one of the critarianaking
intraspecies differentiation.

In cases of similar size DNA amplicons among different issla further study
of the total protein profile and glycoprotein profile may differentiate the emlat
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DIAGNOSIS AND TREATMENT OF CHRONIC FATIGUE SYNDROME
(C.F.S.) AT DOGS
ANDRONIE V., loana ANDRONIE

Faculty of Veterinary Medicine University ,Spiru Haret”
viorelandronie @innovet.ro

REZUMAT

Diagnosticul si tratamentul sindromului de oboseala canin(SOG). fost
diagnosticate trei cazuri de sindrom canin de oboseala cronica) (B(@ criteriile
curente din medicina umana. Simptomele de durere si oboseala alsdostiea cu
piodermita, prezenta organismelor tip micrococci din sange si negepea 2 tulpini de
Staphylococcus xilosus rezistente la vancomicin dintr-o pustula sapdinde baut. A
fost administrat intravenos Tiacetarsamide sodium in doza mican(@Klg/zi) timp de
3 zile tuturor cainilor. Parametrii clinici si hematologici dikele 4, 7 si 10 de dupa
terapie au confirmat remisia completa a sindromului care fysegent timp de 2 ani si
a fost tratat in aceasta perioada cu diversi agenti chimiatgeipesStudiul va lua in
discutie posibilul rol al stafilococilor coagulazo negativi iroleijia SOC si actiunea
antimicrobiana a arsenicelor.

Cuvinte cheie: Sindromul de Oboseala Cronica, caine, zoonoza, tiacetarsamida

ABSTRACT

A cluster of canine Chronic Fatigue Syndrome (CFS) was diagnassmdang to
current criteria  accepted in human medicine. The fatigue andspaiptoms were
associated with pyoderma, presence of micrococci-like orgamisthe blood and the
recovery of two vancomycin-resistant Staphylococcus xilosus stfaoms a pustule
and from drinking water. Thiacetarsamide sodium, was administetexvenously at
low dosage (0.1 mg/Kg/day) for three days in all dogs. Cliniaatl hematological
parameters at days 4, 7 and 10 after therapy confirmed complassiogmfrom the
syndrome, which had lasted for more than 2 years and had been tresiedsprevith
severalchemotherapeutics agents. The possible role of coagulaseenstgghylococci
in the aetiology of CFS and the antimicrobial action of arsenicals are discussed.
Key-words: Chronic Fatigue Syndrome, thiacetarsamide, dog, zoonosis.

INTRODUCTION

Chronic Fatigue Syndrome (CFS), as originally defined by the sarer
Centers for Disease Control and as recently redefined (Fukwiada £094) is a human
illness in which patients experience severe, debilitating fafigumore than 6 months.
Chronic Fatigue Syndrome (NIAID,1996) is defined by the presence dblibaving
criteria:
« unexplained, persistent or relapsing chronic fatigue;
« the concurrent occurence of 4 or more of the following symptomef athich must
have persisted or recurred during 6 or more consecutive months of dim¢ssust not
have predated the fatigue:

a) impairement in memaory or concentration,

b) sore throat,

c) tender cervical or axillary lymph nodes,



d) muscle pain or multijoint pain without swelling or redness,

e) headaches,

f) unrefreshing sleep, and

g) postexertional malaise lasting more than 24 hours.

Most CFS cases are sporadic but, occasionally, close contadtsjingc
family members, become ill with CFS at about the same tBa#, (1994). Also, cluster
of CFS-like illnesses have been reported during the past 60 geasaus families and
communities (NIAID, 1996).

Initial epidemiologic studies failed to identify a viral aedgy (Johnson,
1996) and recent advances seem to indicate a bacterial ethiolotye(Bal., 1998;
Dunstan et al., 1999). During the past decade, substantial evidence haermeated
to support the existance of a CFS-like illness among animatkets et al., 1992;
Glass, 1998). Although Chronic Fatigue Syndrome has never been cliciesdibed
in dogs, prevalence surveys indicate that a remarkable number ¢@#tients with
CFS had animal contact, particularly with dogs and cats, and thato73&&se pets
appeared sick, with signs and symptoms which mimicked CFS in husiaosgly
suggesting a zoonotic transmission (Glass,1998). A recent reporibde€FS in
horses: as with the disease in humans, Equine Fatigue Syndronsodsates with
long-term exhaustion , difficult treatment and immune dysfunctionké®g et al.,
1992).

Increased cariage of coagulase-negative Staphylococci (MaGeegl, 1998)
has been found in humans with chronic pain/fatigue symptoms. The Staphylococ
recovered from 89% of these patients produced membrane-damaging toltasartk
/or “horse”- haemolysins, whereas
control subjects did not (Butt et al, 1998).

Recently, four horses diagnosed with CFS and resistant to stahdeagies,
were all found to carry unusual micrococci-like organisms irbtbed (Tarello, 2000).
Their CFS-resembling
lethargy had a complete remission after a treatment witlcefaiessamide sodium
(0.1mg/Kg/day
IV) for 2-3 days. The clinical response was associated with digeppearance of
micrococci from
follow-up blood samples.

Little is known about the syndrome in animals and therefore, instady,
dogs fulfilling the current human criteria for CFS and resista extensive prior
therapies were checked for
similar blood abnormalities and therapeutical responses. Theiffirgtfahis paper is to
report the
clinical history, symptoms, microbiological findings and method ofatinent in a
cluster of dogs
diagnosed with CFS. Information about environmental risk factorsiaea gs partial
explanation
and importance of the presence of micrococci-like organisms in the blood is discussed.

MATERIALS AND METHODS

The study comprised three related dogs with similar symptomsndeedi by
unexplained persistent fatigue and 5 other symptoms (muscle andaimilpain, sore
throat, somnolence, postexertional malaise and lymphadenopathy) lastieghen 6
months. All dogs had relapsed after previous standard therapiesdiated several
antibiotics (doxycycline, enrofloxacin, ceftazidime, amoxacillinclavulanic acid),
imidocarb, antihelmintics, vitamins and glucocorticoids. These anwweils visited in
their kennel to perform clinical and environmental examination armbltect blood



samples for haematologic and serologic analysis. Drinking wWatebacteriological
examination was collected too.

During additional visits, further clinical examinations were qaned and
blood samples were collected from the dogs at day 4, 7 and 10 after therapy.

Complete blood counts (CBC) were performed on samples collectibe at
first visit (day 0) and at days 4, 7 and 10 after therapy. Twh flE®d smears, stained
with May-Grunwald-Giemsa
and Wright techniques, were prepared each time . A Knott testifoofilariae was
also performed at each visit.

Serum collected at day 0 was tested for circulating antigéri3irofilaria
immitis

Serum values of total protein (TP), albumin and globulin, serum CKR2Hd
were evaluated at days 0, 4, 7 and 10 after therapy. These valumsranarized in
table I and I1.

Two swabs were taken, from drinking water and from an intertigitstule of
dog,immediately after the lesion was opened with a sterile needle.

The culture established from the drinking water were subculturedtbrae
different agar plates for 24 h at 370C. Representative coloniestraasplanted onto
two plates and submitted for identification and antibiotic sensitigsting. Ten
microliters of the culture established from the pustule were duipedl onto two
separate agar plates for identification + antibiotic sensittesting. All samples were
subject to Gram stain and Catalase test.

Thiacetarsamide sodium was administered intravenously at 0.1 fdgiKigr
3 days. No other medication was given.

RESULTS AND DISCUSSIONS

The 3 dogs comprised in the study were 2 adult female and 1 juvealde m
less than 5 months old, all living together in a cement-floored keubelivided into 2
runs, separated by chain-link fencing and covered with a tin roof. Thiefehales had
been vaccinated and dewormed every year. The kennel has been builthesadea of
a mushroom cultivation farm.

All dogs had access to water coming from a well, situated areanrtificial
lake where the waters from the mushroom cultivation were discharged.

A sterile swab taken from the kennel’'s water and immegiateubated into
brain-heart infusion for 24 h at 370C generated bacterial growth wlasrsubcultured
(10 microliters) onto three specific agar grounds for further 24 B7aC. Gram
positive and catalase positive cocci were identified in all thiates. Representative
colonies from the plate revealed them to be (99.9%) Staphylococcussxil®kis strain
produced acid from mannitol, so it was considered pathogen. The batinadsa
partial sensitivity to gentamycin and were not sensitive tcaspicin, kanamycin,
amoxacillin, chloramphenicol, doxycycline, sulpha-trimethoprim and vancomycin.

The first dog investigated was a 6-year old female, with chrondefined
iliness lasting more than 2 years and resistant to extensoetiperapy. The symptoms
were : episodic weakness, muscular pain, sore throat, exeraerante, periodic
fever, weight loss, pyoderma, shedding and dull haircoat and lymphadenopathy. The
dog had poor tolerance to moderate exertion and was reluctant to mmor®ithan 1
minute.

Physical exam revealed tender and enlarged lymph nodes and poor body
condition. Serology for Dirofilaria immitis and the Knott test foicrofilariae
was negative.

The CBC was unremarkable. Serum creatine kinase (CK= 188.8 #od.

lactate dehydrogenase (LDH= 477.1 IU/L) were elevated.



Material taken with a sterile swab from an interdigital tples and
immediately incubated in Brain-Heart infusion at 370C for 24 h producerizdc
growth. These bacteria were then recognized as gram-positiveataldse-positive
cocci after subculture , identified as of Staphylococcus xilosus (9978%6) strain was
also mannitol-ermenting. This strain was partially resistaot gentamycin,
chloramphenicol, doxycyllin, sulpha-trimethoprim, amoxacillin and resista
spyramicin, kanamycin and vancomycin .

Examination of fresh blood smears stained with May-Grunwals-§zienere
negative for babesiosis and ehrlichiosis, but small, micrococcidiganisms, 0.3-
0.5mm in diameter, were found attached to the external surfaced dfloed cells
(RBCs) in quantity varying from 10 to 15 %. Thiacetarsamide sodiumm{dKlg/day)
was given intravenously for three days.

In a few days the weakness decreased and interdigital pyodegaa to heal,
the appetite improved leading to total weight gain and better locomotion.

A physical examination made at day 4 showed that general heslis s/as
improved. Creatinekinase activity was still high (CK=176.8 1U/byl & fresh blood
smears revealed a decreasing percentage of micrococci upon RBCs (2-5%).

The clinical response appeared satisfactory at day 7, when arugaui and
resistance to
physical activity had ceased and pyoderma pustules had completeppediszd.
Biochemistry
examinations still revealed elevated activity of creatinedan@CK= 291.8 IU/L). A
reduced
percentage of RBCs (1-5%) was carrying micrococci and the gtolfnalction was
rising (3.61
gr/dl).

At day 10, blood smears were micrococci-negative, creatine kiG#se 33.4
IU/L), lactate-dehidrogenase (LDH= 156.3 IU/L) activities and hemd (PCV=
41.2%) were now within the reference ranges. Following completealliremission,
no exercise resistance could be observed, lymph node size weresithgciaad the
haircoat was bright.

The second gog was a 7-year old, the sister of first dog, vetimitar 2-year
history of
chronic iliness , characterized by muscular pain, lethargy, sore throat, seeeatigitai
pyoderma, lameness, weight loss, lymphadenopathy, abundant scurf and shedsling hai
and post-
exertional malaise lasting more than 24 hours.

Serological and Knott’s testing proved negative for heartworm shsddere
was a normocytic normochromic anaemia (PCV= 31%, MCV = 64.9 fl., M@23.04
pg) and all other laboratory examinations gave results within ndimig$, with the
exception of increased CK (380 IU/L) and LDH (449 IU/L) actigt&t rest.Fresh
blood smears showed 10% of RBCs with micrococci on their surface.

Treatment was performed as usual with thiacetarsamide sodlilow idosage
(0.1/ml/Kg) for three days.At day 4 the PCV improved (35%), the Giiced (75.4
IU/L) and decreased number of RBCs with micrococci were seeh (B3 dog was
less reluctant to perform exercise and did not
showed muscular pain on palpation.At day 7, pyoderma and lameness had ¢pmplete
disappeared and smaller number of RBCs (2%) appeared parasitized by micrococci.

At day 10, the PCV was improved (36.5%) and the CK (41.0 IU/L) and LDH
(211.5 1U/L)
activities were normal. A very low number of micrococci (0.5%) cdidctetected in
fresh blood



smears . Physical examination revealed a complete recovery iremkness and
exercise

intolerance, improved condition of the haircoat and moderate diminution of the
peripheral lymph

nodes dimensions.

The last dog was a 3 month-old, affected since birth by lethargyappetite
and severe
pododermatitis at all feet. The dog always had difficulty rising was unable to climb
stairs or to
move faster than a clumsy walk. The puppy the smallest of tee &#hd was hand
reared for the
first month.

Two similarly affected littermates had to be put asleep pusly. Despite a
normal hematocrit, high muscle enzyme activity (CK= 182.8 IU/L) presence of
micrococci on 5-8% of RBCs were findings similar to those of the maiigther sister.
Arsenical treatment was done as usual for three days. In toviftdl week a second
course was required in order to achieve a complete remissionHepotodermatitis.
Fresh blood smears resulted negative for micrococci and the puppgbieatd play
vigorously with the other littermates.In the absence of a spdefic a diagnosis of
Chronic Fatigue Syndrome (CFES) in human medicine is currently doegdhysion of
other known fatigue-related diseases and by compliance with aatlidefinition
(Fukuda et al., 1994; NIAID, 1998; Dunstan et al.,1999).

In this report, the dogs referred as having CFS apparently mdteheafficial
definition of CFS in humans (NIAID, 1996) and the clinical picture o50i horses
(Ricketts et al., 1992; Tarello, 2000).

During the previous 2 years, these dogs had progressively deteridestgite
treatment with several antimicrobials. The primary featofefmtigue and pain, were
accompanied by chronic
skin lesions and pyoderma, as occurs in 10-35% of human patients (RebDuem&
1994). The canine cases here described shared haematological (arewmia)
biochemical (high muscular enzymes at rest) abnormalitieshergeith the unexpected
presence of micrococci in blood smears.

These micrococci were similar to those previously observed in shorse
diagnosed with CFS (Tarello, 2000). No other typical blood canine marasi
detected . Micrococci in the blood were not found in smears madehafieetarsamide
sodium therapy, suggesting an underlying chronic bacterial infectionisdla¢gion of a
vancomycin-resistant mannitol-fermenting Staphilococcus xilosuis $tcan a pustule
in association with CFS-related symptoms was similar to #socaation between
coagulase-negative Staphylococcus spp. and chronic fatigue/chronic paintedisin
humans (Butt et al., 1998; Dunstan et al., 1999), and between pyoderma amd CFS
horses with micrococci in the blood (Tarello, 2000).

In this study, an environmental aspect of interest is the livingeptd the
subjects: a farm where edible mushrooms were artificialiijivated on beds of manure
coming from intensive breedings of cows, pigs and poultry. The drinkatervior the
dogs was collected from a well near to the artificial lekevich the cultivation waters
were discharged every day. Manure used for such
cultivation may be a source of vancomycin-resistant enterococci (VRE).

The identification of a vancomycin-resistant Staphylococcus xilesasn
from the drinking water suggested acquisition from an environmesiates and also a
relationship with the clinical picture, because the CFS-relategptoms and pyoderma
recovered following therapy and a
change in the water supply. An increased incidenc of pediatric @8& dhas been
described in clusters of people drinking unpasteurized goat milk (Bell et al.,1991).



In my experience , the presence of such microrganisms is thecomiykable
difference between fresh blood smears taken from healthy and chisofatmued
animals. This finding seem to confirm the report of a newly-ifledthuman blood
bacterium (HBB) which is claimed to be present in high number iblteal of persons
who have CFS or Multiple Sclerosis (Lindner L. & McPhee K., 1999). & heshors
have no evidence that the bacterium can be completely eliminatedthsisgandard
FDA approved antibiotics and they affirm that under certain cir@mst antibiotics
can actually stimulate bacterial growth and make the patiersewIn the present study,
the lack of responsiveness to previous standard therapeutic agentsstetiggn
antimicrobial-resistance of the underlying agents.

The therapeutic efficacy of arsenic on pyoderma is acknowledydmbth
human (Stone & Willis, 1968) and veterinary (Hutyra et al.,1949) medicine.
Furthermore, The Merck Index (1976) lists several arsenicalivatgmpreparations as
tonics, useful against general debility and various dermatologics¢ases. However,
no relationship has ever been established with underlying chronic bbutfctions or
with the presence of micrococci in the blood. Recently, a 50% of sfctes
rehabilitation has been described in human patients with chronic fatigwdrome
treated with a staphylococcus toxoid vaccine (Anderson et al., 1998).

In this report, high serum CK (>100 IU/L) and LDH (>300) at restew
detected at first examination but not following therapy, when tmep®yms had
disappeared. The laboratory results and the symptoms observed (weakassular
pain, lameness) seem to indicate a possible systemic myopathterestingly,
myopathy with atrophy of both types of the fibre and severe mitochondrial
abnormalities have been described in goats artificially ramsednditions of dietetical
arsenic deficiency (Schmidt et al.,. 1984) .

The size and shape of mitochondria reveal abnormalities in up to 76%of
patients (Behan et al.,1991) and in dogs with episodic weakness asbomidt
myopathy and high muscle enzyme activities (Breitschwerdt.et1992). High CK
values have been already observed in a subset of CFS patientsulgrrtin those
with seizure, ataxia and sudden onset of symptoms (Preedy et al., H2®33n
sufferers have shown also high GOT values (Komaroff, 1988) in 25% amdnelédH
activity in 0.3% (Bates et al., 1995) of cases.

At present time it is difficult to undestand the peculiar medmamf action of
thiacetarsamide sodium, an organic trivalent arsenical drug, ia @ES canine cases.
Arsenic, which is known to selectively bind to thiol or -SS- grougsroteins (Cobo &
Castineira,1997) in particular concentrations with iron in solution have exhdw
inhibit bacterial growth in mixed culture of thermophilic bactendh As(lll) reported
to inhibit bacteria to a greater degree than AS(V) (Breeal.e1996). Arsenical have
been used as medicines for thousands of years, in particular dgaitesial infections,
syphilis, tubercolosis and scrofulosis ( Kasten, 1996; The Merck Index, d8dd)ave
shown to have beneficial actions when fed in very small amount to
laboratory animals (Anke, 1986). Experiments with different spdwse® provided
circumstancial
evidence that arsenic is essential and that it may have analethionine metabolism
(Uthus,

1994).

CONCLUSIONS
In summary, a multi-drug resistant cluster of canine chronguatsyndrome

showed complete clinical and hematological remission 7 days tafi@ment with
thiacetarsamide sodium, an



organic trivalent arsenical given intravenously in low dosages (GKigrday) for 3
days.

Severe skin lesions were associated with CFS-related symppresence of
micrococci-like organisms in the blood, high muscle enzymes aned¢bgary of two
vancomycin-resistant strains of Staphylococcus xilosus from dgnkiater and a
lesion. Although serologic tests for CFS do not exist, it seemhwtar suggest that the
presence of micrococci in the blood could be used as a diagnosticsf@ytiudrome,
because they apparently are the main hematological differencevedbsketween
healthy and chronically fatigued animals. The striking degreetofity of an arsenical
drug in this cluster and in previous animal cases, seem to indiceteel antimicrobial
approach to CFS-like conditions in veterinary medicine.
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RESEARCHES REGARDING THE HONEY-BEE APIS MELLIFERA

CARPATHICA HEMOLYMPH ELECTROPHORESIS
CERCETARI PRIVIND ELECTROFOREZA HEMOLIMFEI LA SPECIA DE ALBIN A
MELIFER A APIS MELLIFERA CARPATHICA

CONDUR D., T. PETRUT, N. VELICU
Facultatea de Medicinveterina#
UniversitateeSpiru Haret
e-mail: ushmv_condur.dan@spiruharet.ro

REZUMAT

Hemolimfa reprezirit echivalentul sangelui la artropogianarea majoritate a majtelor,
care au un sistem circulator deschisa o delimitare precisintre sangai lichidul intersttial.
Hemolimfa umple tot interiorul (hemocelul) corpului insecieinconjoak toate celulele. De
asemenea, prezinun rol important in agzarea imunitat a insectelor. De aceea, studiul nostru
s-a bazat pe caracterizarea pro-teinelor din hemolimfa abpjneltand forma baza pentru
ulterioare investigd clinice legate de starea déngtate sau de boalk familiilor de albine, cu
rasfrangere asupra caditit si calitatii mierii si produselor apicole.

Recoltarea hemolimfei s-a efectuat de la albine proveniteadiiif sinatoase din punct
de vedere clinic, n lunile iulie-august.

Experimentul s-a efectuat pe 6 familii de albine. S-au prelevat 10 probelirl&ipentru
fiecare familie de albine, folosindu-se probe de cate 3,5 |d fledare albia lucratoare. Din
hemolimfa recoltédt s-au efectuat determiin de fragiuni proteice hemolimfatice cu ajutorul
electroforezei orizontale, pe gel de agérdalosindu-se aparatul de electrofaid= Line 1.1.
Initial s-a folosit ca martor de migrare serul uman standardipate proteinele, la un pH al
soluiei tampon de migrare de 8,6, au migrat spre anod, demonstrand ar@ating
electronegati.

Rezultatele au demonstrat o vitele migrare mai mica pro-teinelor hemolimfatice, care
s-au incadrat intre- si y-globulinele standardului uman ca viiede migrare. De asemenea, s-a
observat o foarte mare constara electroforegramelor individuale la albinele din ageea
familie.

Cuvinte cheie Apis mellifera, hemolirf electroforea

ABSTRACT

Hemolymph is the blooahalogue used by all arthropod®sd most molluskihat have an open
circulatory systemwith no distinction between blood and interstifiaid. The hemolymph fills all of the
interior (the_hemocoglof the body and surrounds all cells. It also liys a major role in immunologic
defense of insects.

For this purpose, our research have been based omeytbee hemolymph proteic
characterization, in order to represent the basefwather clinical investigation related to healthr o
diseased status of honey-bee families, reflectegiantity and quality of honey and bee products.

Hemolymph ingathering was made from clinical healthmilies, in July and August months.
The experiment was done on six healthy honey-buagida. 10 individual probes were gathered from
each family, 3,5 pl from each worker bee. From ghéhered hemolymph were made proteic fractions
detections using agarose electrophoresis, usingeth&ine 1.1. electrophoretic device.

For the beggining, human standardised serum wasl @sea control for further migration
timing. All proteic fractions, to a buffer pH of68,migrated throw the anod, proving a electronegati
charge. The results revealed a smaller hemolymmgration speed then the human control, between
andy-globulin fractions. It also can be mentioned aygood consistency of individual electroforegrams
in the same family.

Keywords: Apis mellifera, hemolymph, electrophoresis

INTRODUCTION

The honeybeeApis mellifera is an invaluable helper for the agriculture. Its
utility consists in honey production and for its role in pollination. Exogpsome
electronical microscopy studies, honeybees are largely unexplortéte aholecular
level.



Like other social insects, honeybees can be divided into severgbriase the
queen (fertile female), workers (sterile females) and drgmeses). Each category has
different metabolic activity and each differs in its sensitivity to pathogens.

Anatomical structure lacks in fine structure knoledges, sevendieg the last
with massive insects structural researches (picture 1).

aorta stomach chambers

salivary gland | Wing muscles  honey stamach of dorsal
i vessel

respirator
muscle

zrnall intestine
rectum

poizon sag

A sting
© nerve ganglia

Picture no 1 Internal anatomy of the worker honey-bee (1)

Hemolymph is thélood analogue used by althropodsand mosmollusksthat
have arppen circulatory systemvith no distinction between blood amderstitial fluid.
The hemolymph fills all of the interior (theemocoél of the body and surrounds all
cells (picture 2). It also it plays a major role in immunologic defense of insects

Aorta Valves

Picture no 2: Honey-bee circulatory system (1)

The aim of our study was to do the first steps in order to caerefe
hemolymph proteic composition with some physiological and pathologicsss@).
This is a part of an extensive research, involving biochemical, ¢gstal, and
immunological studies, regarding to future use the hemolymph in the say as
human blood. This could be useful for health/disease status estimatitesaaimplex
beehive organism.

Our research have been based on based on firstly ghasacterisation of
worker honey-bee hemolymph proteic characterization (2,3), in ordeptesent the



base of further clinical investigation related to health or deskasatus of honey-bee
families, reflected on quantity and quality of honey and bee products.

MATERIALS AND METHODS

The apiary used for this study is destined to produce bio-chemieal lstaney.
Hemolymph ingathering was made from clinically healthy famjlia July and August
months. The experiment was done on six healthy honey-bee families.

The bees were anesthesiated in cool air for 5 minuites, thewasatixed in a
device that only let the abdomen outside. After the beginning of imekasing, a
special curved glass needle was put betwé®ard ' abdominal rings, in the dorsal

vessel, and, under bee abdominal movings, let to fill with hemolymph. 10 individua

probes were gathered from each family, 3,5 pl from each worker bee.

Total protein was concluded by using 10 probes from each beehive. The method

used was a refractometric method (a low resolution method — 0,2ayidIfhe protein
levels were between 4,6 g/dl and 5,4 g/dI.

From the gathered hemolymph proteic fractions detections were aeldzP
Line 1.1. electrophoretic device orizontal agarose electrophoresisusesd The
parameters used were: tension 100V, time 30 minutes, and the intensatyed fixed
to 37mA. For the beggining, human standardised serum was used as afoofurtier
migration timing.

RESULTS AND DISCUSSIONS

All hemolymphatic proteic fractions, to a buffer pH of 8,6, migratedw the
anode, proving an electronegative charge. The results revealed lar dmeatolymph
migration speed then the human control, betweeandy-globulin fractions (picture
3). It also can be mentioned a very good consistency of individualateegrams in
the same family.

-p 2"

Alfal
Alfaz
: Beta
Gamma
(1 (2
Picture no 3: Hemolymph protein Picture no 4: Worker honey-bee electrophoregram
migration (1), set beside human standard (A, B, and C fractions)
serum (2)

Three main fractions were established (noted by us with ,A”, @&id ,C"),
theese fractions being constantly observed in all electrophoregrams (picture 4).

There was also observed a good omogenity between individuals in the same

family. Standard deviation in protein A values had been establisheddmetly822



(family 5) and 2,600 (family 2). In B protein, standard deviation layeddst 1,351
(family 5) and 3,222 (family 2). C protein had a standard deviation bet@&6
(family 5) and 1,710 (family 4) (Table 1, chart 1):

The average and standard deviations of the fan{ili@bees/family) involved in the exg:rti)rlﬁer:\? .
A B C
Average St. deviation Average St. deviation Average St. deviation
Family 1 40,32 2,241 47,52 2,623 12,16 0,859
Family 2 41,43 2,600 45,69 3,222 12,88 0,959
Family 3 40,84 1,877 45,56 2,076 13,60 1,100
Family 4 41,72 2,452 46,14 3,194 12,15 1,710
Family 5 40,64 1,522 46,67 1,351 12,69 0,596
Family 6 41,57 2,360 45,54 1,986 12,89 1,008

The average of the three proteic types

a0

47 52

4614 48 B7

4554

Percent

Fa F&
Families

Chartno 1

The overall distribution of the 3 electrophoretic protein compounds of
hemolymph was: compound A - around 47%, compound B — around 40%, compound C
— around 13% (chart 2). The function of each compound is a target for dur nex
researches.



Percentile distribution of proteic compounds in honey-bee hemolymph

Compound ©
13%

ey

Componund A
40%

Compound B
47%

Chartno 2

CONCLUSIONS

1. All hemolymphatic proteins migrated to anode (+) pole, proving a imegat
charge to pH 8,6.

2. Migration speed of hemolymph protein in agarose gel is smadarituman seric
proteins.

3. Hemolymph proteins speeds were distributed betweeand y-globulins of
human standard.

4. There is a good consistency of individual electrophoregrams in honeyrbtbe
same family, and also between related healthy families.

5. The best represented part of hemolymph proteins (about one half ofvileesn)
the ones with a medium migrating speed, noted by us with ,B”, folloled,A”
proteins, and the fiewest were the ,,C” proteins, that migrated the shortest lenght

6. For the future, we will try to follow two main directions:

6.1. An increase of electrophoretic precision and the number of the separat
fractions.
6.2. Electrophoregrafic testing of genetic different families fach families
with clear ethiological diagnostic of different kind of diseases.
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INCIDENCE AND THERAPY ASPECTS IN ACARIOSES IN DOGS AND CATS

INCIDEN TA S| ASPECTE TERAPEUTICE IN ACARIOZE LA CAINI  SI PISICI
COMAN Sofia, B. BACESCU
Faculty of Veterinary Medicin8piru HaretUniversity
ushmv_coman.sofia@spiruharet.ro

REZUMAT

Cercetrile s-au efectuat pe un ndmde 115 céini cu leziuni cutanagie46 pisici cu otite
externe. Investigale de laborator s-au efectuat prin examen clinic, examemnosgopic din
raclatul cutanagi a cerumenului prelevat din conductul auditiv extern. Combateagéaelor
diagnosticate s-a efectuat cu produse acaricide sulafdemsoldii, emulsii sau unguente
aplicate zilnic sau la un interval de 2-3 zile timp de Z8asnani.

In formele clinice generalizate s-a instituit tratamentulcpke general cu antibiotice
imunostimulente, hepatoprotectoare, vitamino-terapietitaste alimentge corespunioare.

Examenul microscopic efectuat la 115 céini cu leziuni cutanatelangate dermatite cu
etiologie parazitarla 58 caini (50,4%), din care la 29,3% s-a diagnosticat rédes#s si la
70,6% dermodicaz Incidena réaiei sarcoptice a fost de 41,1% #aed de 1-6 luni, 11,7% la
cateii de 7-11 lunisi de 17,6% la cainii de 1-3 agi de 4-6 ani. La céinii din rasa comiun
incidena réiei sarcoptice a fost de 35,2%.

Incidenta demodicozei uscate forma localizéa caini a fost de 43,9%, a demodicozei
uscate forma generalizatle 24,3%, in forma umédocalizat de 4,8%si a formei umede
generalizat de 26,8%. Incidga demodicozei la tineretul in v&istle 3 luni-2ani a fost de
78,04%, la céinii de 3-5 ani de 17,03%a exemplarele de 6-8 ani de 4,8%. La céinii din rasa
comura s-a inregistrat o incidgnhde 29,2% a demodicozei.

Incidena réiei otodectice la pigica fost de 17,3%, din care 37,5% la pisici din rasa
Persan si de 25% la rasele Birmangg comuri europea

Combaterea réiei sarcoptice s-a realizat cu Dectomax unbnestiari s.c. la 10 zile
asocial cu terapia localcu Amitraz 1% n 4-5 apli¢a si s-a ohinut o eficacitate de 100%.

In demidicoza uscats-a utilizat Dectomax in 3 adminigtrs.c. la 10 zilesi 4-5 aplicaii
locale cu Amitraz 1% cu o eficacitate de 100%.

In demodicoza umediorma generalizatcombaterea s-a efec-tuat timp de 45-60 zile prin
terapie generalcu Dectomax, Imaverol, produse hepatoprotectoare, vitagnargibioterapie,
asociate cu apli¢cilocale cu Amitraz 1%i s-a inregistrat o eficacitate de 98%.

Combaterea réiei auriculare la pisici s-a efectuat cu produse Oticities,sMDtoguard Tn
instilatii locale zilnice sau la 2-3 zilg s-a ohinut vindedri de 100%.

Cuvinte cheie raia sarcoptici, otodectoza, cdini, pisici, demodi@oz

ABSTRACT

The investigations were conducted on 115 dogs with skin wounds and 46 cats
with external otitis. The investigations were conducted through ali@gamination,
microscopic examination of the curetted material obtained fronskire and of the
cerumen collected from the outer auditive duct. The diagnosed acanesedreated
with miticide solutions, emulsions and ointments applied daily or atl&y8 intervals,
until healing. In the generalised clinical forms, a general plyer@as started with
antibiotics, according to the antibiogram, immunostimulants, liver goyggcvitamin-
mineral therapy and a proper feeding.

The microscopic examination conducted on 115 dogs with skin wounds showed
dermatitis with parasitic etiology in 58 dogs (50.4%), of which 29.3% watrcoptic
mange and 70.6% with demodicosis. Sarcoptic mange incidence was 41.1% in 1-6
months old puppies; the common breed dogs displayed a 35.2% incidence of sarcopti
mange.

The localised dry demodicosis was observed in 43.9% of the dogs, the
generalised dry demodicosis was observed in 24.3% of the dogs and tladigeoheret



demodicosis was observed in 26.8% of the dogs. Demodicosis was observed in 78.04%
of the dogs aged 3 months to 2 years.
Otodectic mange was noticed in 17.3% of the examined cats, of which BVPéfsian
cats.
Sarcoptic mange was treated with Dectomax, 5 SC administratibnk0 days,
associated with a local therapy with Taktic 1%, 4-5 applicatian2-& days. The
efficiency was 100%.

The dry demodicosis was treated with Dectomax, 3 SC admirosisaéit 10
days, and 4-5 local applications with Amitraz (Taktic)1%. The efficiency was 100%

The generalised wet demodicosis was treated for 60-90 days by epakent
administration of Dectomax, immunostimulants (Levamisol), liver ptwtg agents
(Aspatofort), vitamin-mineral therapy (vitamin A, biotin, Se, Zn) andib#otics
associated with local applications with Taktic 1%. The efficiency was 98%.

The auricular mange in cats was treated with Oticure, MitekOtoguard using
local instillations, daily or at 2-3 days interval. The efficiency was 100%.
Keywords: sarcoptic mange, otodectes, digs, cats, demodicosis

INTRODUCTION

The increased incidence of parasitic dermatitis in dogs andpoadsiced by
acari was noticed by many authors (1, 3, 4, 7, 8). In some geograplaaal the
sarcoptic mange is the most frequent clinical form of mantfestaf dermatitis in dogs
(2, 4, 8). The zoonotic character of the sarcoptic mange was notiG&d5a% of the
children coming into contact with infested dogs (4, 5) and it manifes$epruritus
papules on the forearms, ankle, thighs or abdomen.

In the dogs of improved breeds, 74.2% of the sarcoptic mange cases were
noticed in long-hair individuals, mainly in the puppies below one yeareo{2)g Rataj
et al. (2004) (10) reported a 34.6% incidence of the sarcoptic mange ixdfined
cats.

The otodectic mange was noticed more frequently in the cats trdogs) the
prevalence being 25% (1).

Demodex canis is considered to be a skin symbiont in the healthybdogsise
this species has been identified in 60% of the microscopic preparatomscuretted
material obtained from the skin of lesion-free dogs (3, 5). The syimkbalance is
broken when factors occur which decrease the resistance of timésorgequently the
state of immunodepression (7).

Demodex canis has an immunospuressive effect, and by its irritatigbanical
action it causes a hypersecretion of sebum which is favourable toulbiplication of
the acari; it also has a pyogenic effect which contributes t@uhdent aspect of the
secretions from the wet form of the demodicosis (5).

The onset of demodicosis is favoured by the congenital or acquired hypgacti
of the T lymphocytes as proven by the experiments conducted on dogs used to
reproduce tumours, which receive antilymphocyte serums which producestieof
acariosis (3, 5).

Nayak et al. (9) reported a 60% incidence of demodicosis in puppies tietow
age of one year, 23% in the dogs aged 1-2 years and 17% in the dogs over 2 years.

MATERIAL AND METHODS
The investigations conducted during February 2007 — April 2008 at the clinic of

the Faculty of Veterinary Medicine of the Spiru Haret Univgrdducharest, on a total
of 115 dogs of different breeds and ages with skin lesions and on 4&ittaexternal



otitis. The animals have been examined clinically to determinbdtig regions that are
affected and the aspect of the lesions.

The acari species has been identified by the microscopic examirat the
preparations made from curetted material obtained from the skimfatig cerumen
collected from the outer auditive duct. The microscopic preparatiores cesared with
sodium hydroxide 10%.

The incidence of acariosis in dogs and cats was classifieddaggadio the
evolutive clinical forms by age categories and breeds.

The following therapeutic designs were used to control the acadiagisosed in
the dogs and cats:

- the dogs with sarcoptic mange were treated with Dectomax, 4-5
SC administrations at 10 days, associated with a local therapyTaktic 1%,

4-5 applications at 2-3 days;

- the dry demodicosis was treated with Dectomax, 3 SC
administrations at 10 days, and 4-5 local applications with Amitraz (Taktic)1%;

- the generalised wet demodicosis was treated for 60-90 days by
parenteral administration of Dectomax, immunostimulants (Levamibeér
protecting agents (Aspatofort), vitamin-mineral therapy (vitamjrbiatin, Se,

Zn) and antibiotics associated with local applications with Taktic 1%;

- the auricular mange in cats was treated by cleaning the outer
auditive duct of the cerumen, followed by daily local instillationthwne of the
specific products, Oticure, Mitex or Otoguard

Results and discussion
Table 1 and graph 1 show the incidence of the parasitic dermatitis group of
115 dogs: 58 dogs (50.4%) have been diagnosed with the parasitic aetiology.

Table 1
Incidence of the parasitic dermatitis in dogs

parasitic dermatitis

No. %
115 58 50.4

Number of examined dogs

Graficul nr. 1

50,40%

o Dermatite cu alte
etiologii

m Dermatite
parazitare

49,60%

Table 2 and graph 2 show the incidence of acariosis observed in 58 dogs: 29.4%
were diagnosed with sarcoptic mange and 70.6% with demodicosis.

Table 2
Incidence of the parasitic dermatitis in positive dogs



Number of Sarcoptic mange Demodicosis
infested dogs No. % No. %
58 17 29.3 41 70.6

70,60%

Graficul nr. 2

29,40%

o Réie sarcoptica
m Demodicoza

Table 3 and graph 3 show the incidence of the sarcoptic mange by age category.
The highest prevalence was noticed in puppies aged 1-6 months (41.1), 11.7% in 7-11
months old puppies and in dogs aged 8-10 years, and 17.6% in 1-6 years old dogs

Table 3
Incidence of sarcoptic mange by age category
Positive | 1-6 months 7-11 months 1-3 years 4-6 years 8-10 years
dogs [No.[ % | No.| % | No.| % | No.] % | No. %
17 7 | 41.1 2 11.7 3 17.6 3 17.6 2 1117
Graficulnr. 3
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The common breed dogs displayed the highest rate of sarcoptic mange
incidence, 35.2% (Table 4).

Table 4
Incidence of sarcoptic mange by breed
Positive | Common | Pekinese Teckel Bichon German| Cocker Show | Caniche
dogs breed shepherd Show




No.| % | No.| % | No.| % | No.| % No. % | No.| % | No.| %

17 6 | 3520 3 |176| 2 (117 2 | 11.7) 1 58| 1|58 1 58 1

Table 5 shows the prevalence of the evolutive clinical forms of the demodicosis.
The localised dry demodicosis was observed in 43.9% of the infested dogs, the
generalised dry form in 24.3% of the dogs; the localised wet demodicosis was observed
in 4.8% of the infested dogs, while the generalised wet form in 26.8% of the dogs.

No.| %
5.8

Table 5
Incidence of the demodicosis by evolutive clinical forms
Dry form Wet form
Dogs V\_/ith _ localised generalised localised generalised
demodicosis ["Ng [ o4 No. % | No.| % No. %
41 18 | 43.9 10 24.3 2 4.8 11 26.8

Demodicosis is an acariosis specific to the young animals, as shown by the
results of the investigations: 78.04% in puppies aged 3 months to 2 years (Tables 6, 7
and graphs 4 and 5)

Table 6
Incidence of the demodicosis by age category
Positive | 3-11 months 1-2 years 3-5 years 6-8 years
dogs No. % | No.| % No. % No. %
41 17 41.4) 15| 36.5 7 17.08 2 4.8

Graficul nr.4

OB-8 ani

17,03% O3-5 ani

B1-2 ani

O 3-11 luni

20,0% 30,0% 40,0% a0, 0%

10,0%

0,0%

Table 7
Incidence of demodicosis in dogs aged 3 months — 2 years

Positive dogs 3 months — 2 years

Nr. %
32 78.04

41
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The incidence of demodicosis by age category was as follows: the highest
prevalence was noticed in the puppies aged 3 — 11 months (41.4%), followed by 36.5%
in the dogs 1-2 years old, 17.3% in the dogs aged 3-5 years and 4.8% in the dogs aged
6-8 years (Table 5).

Fig.1 - Pododermatitis in demodicosis

Table 8 and graph 6 show the incidence of otodectic mange in cats. The microscopic
examination of the crusts collected from 46 cats with external otitis diagriesed t
presence of the acari Otodectes cynotis in 8 cats, which represents an incidence of
17.3%.

Table 8

Incidence of otodectic mange in cats
Examined cats | Cats with otodectiq pPERCENTAGE
mange

46 8 17.3%




Graficul nr.o
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The general treatment applied for the localised dry demodicosis and for the
localised wet demodicosis, and the local applications for 21-25 days according to the
mentioned therapy healed the animals with 100% efficiency.

The generalised wet demodicosis was treated for 60-90 days by a general thiérapy wi
Dectomax, liver protecting agents, immunostimulants, long-term supplementation of
vitamins and minerals, associated with antibiotics; the treatment had @neifiof

98%. Two percent of the cases relapsed with points where the lesions persisted on the
ventral side of the tail, an area hardly accessible to the local therapy.

The cases of external otitis with parasitic aetiology in cats werech®@0®6 after the

local applications with the specific products.

CONCLUSIONS

=

Dermatitis with parasitic aetiology were reported in 50.4%efdiogs with skin
lesions that were examined.

Sarcoptic mange was diagnosed in 29.4% and demodicosis was diagnosed in
70.6% of the dogs with ectoparasitoses;

41.1% of the sarcoptic mange cases were reported in puppies aged 1-6 months;
78.04% of the demodicosis cases were reported in dogs aged 3 months — 2 years;
17.3% of the cats with external otitis were diagnosed with otodectic mange

The treatment applied to the localised forms of demodicosis Wed&o
efficient;

The general and local treatment applied to the generalisedeweidicosis was

98% efficient;

8. The specific products used to control the parasitic otitis were 100% efficient.
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ANTIHELMINTIC ACTIVITY OF ROMBENDAZOL F 10% IN
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REZUMAT

Rombendazolul F este un produs antiparazitar p& da#lubendazol preparat de
Romvac Co. SA.

Produsul a fost testat asupra eficatipe efective de gsari, gaini adulte, pui de
gaini, curci, gate, diagnosticate cu singanapteterakioz, ascaridioz, capilarioz si
pe efective de purcei in vaiste 6 — 10 tamani diagnostigacu ascaridioz

Tratamentul a fost efectuat prin administrarea produsului Tn fimaglwz de 10
mg/kg greutate vie laggari si 5 mg/kg greutate vie la porc, timp de 5 zile. Examenele
helmintologice au fost efectuate Tnaintea tratamentului, laeSdziti tratamenti apoi
din 7 in 7 zile timp de 27 zile.

Rombendazolul 10% a avut o intens eficacitate de 10@¥@é&Heterakis galline
si Syngamus traheea la controlul dup zile si de 100% fga de Ascaridia gallisi
Capillaria spp. dupcontrolul de la 12 zile de la tratament. La puii de &grda gate
dupa primul control, au persistat infesitle cu Amidostomum anserisi Syngamus
traheea. La porci intenseficacitatea a fost de 100% la primulotaioip tratament fe
de infestda cu Ascaris suungi de 100% dup 12 zile de la tratament tfa de
Strongiloydes ransoni. Intens eficacitateg fde Dicroanotaenia collarig Railletina
spp. a fost de 100% dad zile de tratament late Tolerama produsului a fost foarte
bura la toate speciile.

Cuvinte cheie Rombendazol, nematodoze lesfxi si porc, intenseficacitate

ABSTRACT

Rombendazol F is an antihelminthic product manufactured by Romvac Cd. SA. |
appears in two forms, powder or pills containing Flubendazole (Methj8-(M-
fluorobenzoyl)-1H-benzimidazol-2-yl] carbamate).

The product has been tested on poultry, adult hens, chicken, turkey hers, gees
diagnosed with singamosis, heterakiosis, ascaridiosis, capibaaasl infestations with
cestode (tapeworms), as well as on 6-10 weeks piglets diagndbedsaaridiosis and
strongyloidiasis.

The treatment was done by including the antiparasitic product intedias in
amounts of 10 mg/kg live weight for the poultry, and 5 mg/kg livegitefor the
piglets, for 2 consecutive days. The helminthological examinations w@nducted
before the treatment, 5 days post- treatment and then every bdaysdays, using the
flotation Willis and McMaster techniques.

Rombendazol 10% was 100% efficient against heterakiosis, singam@ogis
capillariasisat the check up after 5 days and 100% efficient against ascaridiohe
check up after 12 days post-treatment. In the young turkey and gdtesethe first
checking, the infestation withmidostomum anserisad Syngamus trahegaersisted.

In the piglets, efficiency was 100% at the first checking pestinent against the
infection with Ascaris suumand 100% 12 days post treatment agaBtsbngiloydes
ransoni The efficiency againdDicroanotaenia collarisand Railletina spp. was 100%
after 5 fays of treatment in ducks.

The product was properly tolerated by all species.
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INTRODUCTION

Rombendazol F is an antihelminthic product manufactured by Romvac Cd. SA. |
appears in two forms, powder or pills containing Flubendazole (Methjd-(M-
fluorobenzoyl)-1H-benzimidazol-2-yl] carbamate).

Rombendazol is an antihelminthic product from the class of benzimidazole
products with a wide range of action against species of nematodesestodes
observed in dogs, cats and poultry (5). It acts by inhibiting the enzyraesoordinate
the contraction of the intracytoplasmatigicrotubule networks and in forming the
division spindle in the prophase of the mitotic division (8).

The product has a low toxicity, the toxic dose in pigs being 20 timgger than
the therapeutic dose; it has no teratogenic, embryotoxic, cancerigemnitogenic
activity (7, 8).

The absorption, distribution, metabolism, excretion and residues of Rombendazol
have been studied by radioactive marking of the product #@hon groups of rats,
dogs, pigs and poultry (1, 2, 3, 6). The metabolites are excreted thronghaimal
faeces. The highest concentration of residues was noticed in theepjgvhile in the
poultry they are stored in the egg yolk. (4).

The residues are eliminated from the organism over a longer pehed,
withdrawal time for the residues being 28 days (9).

The purpose of the paper was to determine the efficacy of Romberidazol
powder, in the dose recommended by the manufacturer, to control the iparasit
infestations with nematodes and cestodes in growing pigs and inedtffpoultry
species.

MATERIAL AND METHODS

The investigation was conducted on a total of 1,334 poultry specimend neare
household system, assigned to 7 groups according to the species & lagechicks,
104 adult hens, 102 turkey chicks, 51 adult turkeys, 62 goose chicks, 406 ducks, 512
pheasants and on 104 growing pigs reared in a semi-intensive system.

The laboratory investigations conducted with the Willis flotation heims egg
count technique determined the level of helminthic infestation beforeafsed the
treatment with Rombendazol F 10% powder.

The treatment of helminths — nematodes and cestodes infestationstiy pas!
done by including the antiparasitic product into the feeds in amounts of/kQ five
weight for 2 consecutive days, while a dose of 5 mg/kg live weiglst used for the
piglets, also for 2 consecutive days.

The post treatment egg count examination was performed at 5, 12, 19 dews26
when the efficacy of the antihelminthic product was assessed.

RESULTS AND DISCUSSION

The coproscopic examination conducted on the groups of poultry before the
treatment showed infestations wiltscaridia sp., Heterakissp. andCapillaria sp. in
hens and turkey hens, witkscaridia, Syngamuand Capillaria in the hen and turkey
chicks; withAmidostomum anseria the goose chicks; with cestodes species in ducks
(Dicroanotaenia collariy and withAscaridiaandSyngamu pheasants (Table 1).



Table 1 shows the efficacy of Rombendazol F 10% powder in the helminths
infestation in poultry. Five days after treatment a poor infestatiith Ascaridia galli
was observed in the group of adult hens and a poor infestationAwithostomum
anseriswas noticed in the group of goose chocks. In the other groups of poultry, the
coproscopic examinations yielded negative results in all the post-therapynchecki

The efficacy of Rombendazol F 10% powder was 100%, 12 days post-therapy
against all species of nematodes and cestodes diagnosed in poultry.

Table 1
Efficacy of Rombendazol F 10% in poultry
Species Number Parasitic Level of infestation
and of trgated infestations Before After treatment (days)
category specimens treatment |5 12 19 26
Ascaridia ++ + - - -
Adult hens | 104 Heterakis ++ - - - -
Capillaria + - - - -
Ascaridia ++ - - - -
Hen chicks | 97 Syngamus + - - - -
Capillaria ++ - - - -
Adult Heterakis ++ - - - -
turkey 51 Capillaria + - - - -
hens Ascaridia ++ - - - -
Capillaria + - - - -
Turkey 102 Ascaridia + - ) ; _
chicks Syngamus n B - R -
Goose Amidostomum | ++ + - - -
: 62
chicks
Ducks 406 Dicroanotaenia | ++ - - - -
Ascaridia + - - - -
Pheasants 512
Syngamus + - - - -
TOTAL 1,334

Legend: strong infestation ++; poor infestation +

Table 2 shows the efficacy of Rombendazol F 10% powder in the growgeg pi
infested withAscaris suumand Strogyloides ransomiThe coproscopic examination
conducted before the treatment showed an infestation with ascaridswigmd
strongyloides. Five days after treatment the coproscopic exaomnats negative for
the infestation withAscaris suunand poor for the infestation with Strogyloides.

Twelve days post-therapy the efficacy of the product was 100% tdwotis
nematodes species.

No side effects were noticed during the therapy, the toleranceaemagood both
in the poultry and in the pig groups.

Table 2
Efficacy of Rombendazol F 10% in pigs
Species Number Parasitic Level of infestation
and of trgated infestations Before After treatment (days)
category | specimens treatment |5 |12 |19 | 26




Growing

Ascaris

++

104

pigs Strongyloides | ++

Legend: strong infestation ++; poor infestation +

CONCLUSIONS

The efficacy of Rombendazol F 10% powder was 100% five days aftmient
in the hen chicks and in the adult hens infested Witherakis gallinae, Syngamus
tracheaandCapillaria sp.and twelve days for the infestation wiscaridia galli

The efficacy was 100% in adult turkey hens and in turkey chiocks,d@ays after
treatment, against the infestations witbcaridia, Heterakis, Syngamasd Capillaria.

The efficacy was 100% in goose chicks, 12 twelve days aftémieeaagainst the
infestation withAmidostomum anseris

The efficacy was 100% in ducks, five days after treatmentmstgdie infestations
with cestodes.

The efficacy was 100% in pheasants, five days after treatmgainsa the
infestations withAscaridiaand Syngamus

In the growing pigs the efficacy was 100% five days aftertrireat for the
infestation withAscaris suurmand twelve days after treatment for the infestation with
Strongyloides ransomi

The tolerance of the product during therapy was very good in all igstedi
species.
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