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Abstract 

Halouzka, R. and V. Jurajda: Effect of Polychlorinated Biphenyls (PCB) on 
the Infection of Chickens with Turkey Herpesvirus THV-BIO-I. Acta vet. Brno, 
61, 1992: 133-139. 

The effects of polychlorinated biphenyls (Delor 103) on Brown Hisex chickens 
infected with vaccination turkey herpesvirus THV-BIO-I were studied in a 5-week 
experiment. One group of l-day-old chicks were infected in doses of approximately 
10· PFU per bird and fed a commercial feed mixture K. Another group of chicks 
were infected in the same way and fed feed mixture K contaminated with PCB 
(Delor 103) at 50 mg. kg_1 feed mixture. Non-infected chickens fed non-conta
minated feed mixture K were used as controls. At weekly intervals the chickens were 
subiected to serological examination and weighed, and their lymphoid organs, 
skin, nerves and gonads were examined histopathologically. 

PCB (Delor 103) produced a reduction in body mass and a disturbance in 
feather growth. The incidence of lymphoid cellulisates in the organs was not affec
ted. The lymphoid organs of chickens merely infected with THV-BIO-I exhibited 
only moderate cytolytic changes; atrophy of the spleen and of the bursa of Fabricius 
were found at the end of the experiment. The lymphoid organs of chickens both 
infected and fed PCB (Delor 103) showed more conspicuous regressive changes 
from the 3rd week p. i. These may be a cause of vaccination failure. Post-infection 
antibody was not found in any of the birds. Brown Hisex chickens were apparently 
more resistant to the effects of PCB (Delor 103) than Brown Leghorn chickens 
used in a previous experiment. 

Brown Hisex chicken, PCB, Turkey herpesvirus THV-BIO-I, lymphoid organs, 
immunosuppression 

The causes of inadequate protection of poultry after vaccination are related in general to po
tency of the vaccine and to host and ecological factors. Included among these factors can be the 
presence of maternal antibody, genetic make-up, incidence of infectious agents of various patho
genicity and immunosuppression of all sorts of origin. In our previous experiments on chickens 
polychlorinated biphenyls (Delor 103) were found to exert a strong immunosuppressive effect 
(piskac et al. 1990; Halouzka et al. 1990) and, combined with simultaneous infection with 
non-oncogenic Makek's disease viruses (MDV), resulted in a synergic suppressive effect on the 
lymphoid organs (Halouzka and Jurajda 1991c). 

Non-pathogenic turkey herpesvirus THV-BIO-I, which is used in our country for vaccination 
against Marek's disease (MD) (Salaj et al. 1976) induces moderate transient cytolytic changes 
in the bursa of Fabricius and thymus of susceptible chickens when administered in high doses 
(Halouzka and Jurajda 1992a). In the organs and tissues it causes the development oflymphoid 
cellulisates (Benda and Hlozanek 1975; Witter et al. 1976). 

The present study was designed to characterize the effects of PCB (Delor 103) on the patho
genesis of morphological changes in the organs of experimental chickens infected with THV
-BIO-I contained in a commercial vaccine, MARVAK. 
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Materials and Methods 

The experimental birds were unsexed Brown Hisex chickens. 
Turkey herpesvirus THV-BIO-I (HTV) in the form of MARVAK, a commercial vaccine, 

op. No. 30/620688 was administered to I-day-old chicks intramuscularly in doses of approxi
mately 103 PFU in 0.2 ml inoculum per bird. The chicks were fed a commercial feed mixture 
K and had water available ad libitum (Group 1). 

Delor 103 (produced by Chemko Strazske), a technical preparation containing PCB, was dissol
ved in xylol and added to feed mixture K by thorough mixing so that 1 kg of the feed mixture 
should contain 50 mg PCB (Delor 103). Group 2 chickens were fed this contaminated feed mixture 
throughout the experiment. 

Non-infected chickens fed non-contaminated feed mixture were used as controls (Group C). 
At 1, 1,3,4 and 5 weeks after infection 5 chickens of each group were weighed and serologically 

examined for the presence of precipitating antibody to MD and precipitating MDV antigen by 
the method of double immunodiffusion in agar gel as described previously by Jurajda and Ha
louzka (1991). The bursae of Fabricius and spleens were weighed. For histopathological exami
nation tissue samples were taken from thymus, bursa of Fabricius, spleen, peripheral nerves 
(n. ischiadicus, pI. brachialis) and gonads. The tissue samples were fixed in 10 % aqueous solu
tion of formaldehyde, processed using the routine paraffin technique and stained with haemato
xylin and eosin; the nerve samples were stained with luxol blue. 

Cytolytic changes in the lymphoid organs were evaluated qu.antitatively in immunosuppression 
degrees (Isd) ot 0 to 4, and immunosuppression (Is) index was assessed according to morpholo
gical criteria described in a previous report by Halouzka and Turajda (199Ia). Relative mass 
of the bursa of Fabricius and spleen and relative mass index were determined according to Lucio 
and Hitchner (1979). The results were evaluated in a TNS/GC (AK Slusovice) computer using 
Abstat programme at the 95 % level of significance. The results of histological examination were 
presented graphically. 

Results 

Control chickens showed no signs of clinical disease and their organs exhibited 
no morphological changes. 

In infected chickens fed non-contaminated feed mixture (Group 1) atrophy 
of the spleen was observed from the 4th week and atrophy of the bursa from the 
5th week p. i. 

Table 1 

Bod}' mass (in g)~ relative mass of the bursa of Fabricius and spleen of Brown Hisex chickens after infection 
with THV-BIO-I and administration of PCB (Ddor 10m 

------------,-

Relative mass 

Week Group No. of Body mass Bursa of Fabricius Spleen 
p.i. chickens x SD x SD Index x SD Index 

~~------

1st C 5 60.2 4.9 0.202 0.014 1.000 0.050 0.011 1.000 
1 5 64.0 6.6 0.227 0.047 1.126 0.078 0.038 1.564 
2 5 57.6 7.6 0.194 0.050 0.960 0.052 0.015 1.036 

2nd C 5 94.4 8.8 0.253 0.064 1.000 0.087 0.009 1.000 
1 5 97.0 18.0 0.360 0.047 1.422 0.097 0.014 1.110 
2 5 104.6 19.3 0.285 0.026 1.125 0.080 0.017 0.922 

3rd C 5 145.8 13.8 0.434 0.052 1.000 0.097 0.011 1.000 
1 5 140.8 11.8 0.382 0.121 0.879 0.123 0.020 1.264 
2 5 153.2 15.1 0.330 0.115 0.761 0.112 0.032 1.150 

4th C 5 209.6 26.3 0.332 0.092 1.000 0.265 0.093 1.000 
1 5 191.4 25.3 0.371 0.087 1.119 0.121 0.027 0.458 
2 5 197.8 12.7 0.297 0.071 0.893 0.112 0.021 0.423 

1
5th 

C 5 253.4 15.6 0.427 0.061 1.000 0.289 0.079 1.000 
1 5 250.6 42.7 0.472 0.045 1.105 0.170 0.016 0.588 

I 2 5 212.2 36.4 0.250 0.050 0.586 0.117 0.032 0.403 
I - ~~-- ~--- -~~ ._.-------

SD - standard deviation, x - mean 
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Fig. 1. Number of organs of Brown Hisex chic
kens showing lymphoid infiltrations after 
infection with HVT and administration of 
PCB. 

Fig. 2. Dynamics of immunosuppressive changes 
in the central lymphoid organs of Brown 
Hisex chickens after infection with HVT 
and administration of PCB. 
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Weeks post infection 

Infected chickens fed contaminated feed mixture (Group 2) exhibited apathy, 
moderate growth depression and feather ruffling from the 3rd week p. i. Post
-mortem examination revealed yellow discolouration of the liver, increased vo
lume of pericardial fluid, greyish foci in the myocardium and atrophy of the 
bursa and spleen from the 4th week p. i. 

Body mass and relative bursa and spleen mass are presented in Table 1. 
Maternal and post-infection antibodies or antigen in the feathers were not 

found in any of the birds. 
The incidence of lymphoid infiltrations in the organs of chickens is shown 

in Fig. 1. In Group 1 chickens perineural lymphoid cellu1isate and analogous 
changes in the ovary were seen in one bird in the first week p. i. In the 2nd p. i. 
week these changes were detected in the kidneys of one bird. In the 3rd p. i. 
week they were found in the kidneys of two birds, and in the ovary and skin 
in the form of discrete perifollicular lymphocyte aggregations in one bird. In 
the 4th and 5th p. i. weeks they were found only in the skin. 

In Group 2 chickens interneuritic lymphocytic and heterophilic cellulisate 
was observed in two chickens in the 2nd p. i. week. In the 3rd p. i. week a lym
phoid focus was found in the ovary of one bird. In the 4th p. i. week it was found 
.in the nerve accompanied by degeneration of neuraxons and in the intertubular 
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Fig. 3. Lymphocyte depletion of follicles in the bursa of Fabricius (Isd 3). He X 640. 

tissue of the testis in one bird. In the 5th p. i. week they were found in the skin 
of the ovary in two birds. In this group of chickens degenerative changes were 
found frequently in the feather medulla from the 4th week p. i. 

The dynamics of regressive changes in the bursa of Fabricius and thymus 
are shown in Fig. 2. In Group 1 chickens merely infected with HVT the cyto
lytic changes in the bursa and thymus were moderate and were evaluated mostly 
as Isd I to 2. In the 5th p. i. week atrophy of the bursa was observed. Examination 
of the spleen in the 4th p. i. week revealed hyperaemia, numerous nests of hete
rophilic granulocytes and minute neoplastic germinal centres. The periarteriolar 
walls and reticulum were atrophic. In the 5th p. i. week reticular elements and 
erythrocytes in the spleen prevailed. 

In Group 2 chickens cytolytic changes in the bursa and thymus were parti
cularly marked. Up to the 3rd p. i. week they were evaluated mostly as Isd 2; 
from the 4th week Isd 3 and 4 prevailed. IntrafolliC1llar and interfollicular fibrosis 
was detected in the bursa and total atrophy of the lobular cortex was observed 
in the thymus (Fig. 3 and 4). In the 4th week three chickens showed oedema of 
the bursa and atrophy of lymphoid tissue in the spleen. 

Discussion 

From the results reported here it appears that the high dose of vaccination 
virus THV-BIO-I did not affect the growth of Brown Hisex chickens and did 
not reduce their relative bursa mass, but it did reduce their relative spleen mass 
at the end of the experiment. The virus induced the development of lymphoid 

• 

• 

• 

• 

• 
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aggregations in the organs, which is in keeping with the relevant published data 
(Benda and Hlozanek 1975; Witter et al. 1976). From the 4th p. i. week 
onwards HVT induced only discrete changes in the skin identical with those 
caused by MDV and suggestive of a weak capacity of the virus to spread to the 
external environment (Calnek et a1. 1979). 

Cytologic changes in the bursa of Fabricius and thymus of Group 1 chickens 
were moderate and their pathogenesis corresponded to the course of infection. 
with avian herpesviruses (Calnek et a1. 1979). Morphological signs of local 
cellular immunity were rare. From the 4th p. i. week however, the virus caused 
a reduction in spleen mass with marked lymphocyte depletion. This result is 
rather surprising because it was not observed in our previous experiments with 
Brown Leghorn chickens infected with the same virus (Halouzka and Jurajda 
1992a). A possible explanation may be different susceptibility of Brown Hisex 
and Brown Leghorn chickens and, in consequence, a different course of infection. 
in the two genotypes. • 

In Group 2 chickens the effect of PCB (Delor 103) was manifested at the end 
of the experiment by decreases in body ma~s and relative bursa mass, which is· 
in keeping with our previous findings (Halouzka and Jurajda 1992)). However, 
the decrease in relative spleen mass reported in the present study had not been 
found in our previous experiments with viruses exerting marked cytolytic effects 
on the lymphoid organs; in these previous experiments it was not observed even 
in chickens fed a PCB-contaminated feed mixture (Halouzka and Jurajda. 
1992b; Halouzka et a1. 1990). The atrophy of the spleen seems therefore to 
have been caused by the high dose of HVT rather than by PCB. 

Fig. 4. Reduction of cellularity in the thymic lobular cortex (Isd 3). HE x 640. 
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PCB (Delor 103) had no marked effects on either the incidence of lymphoid 
:.aggregations or their organ distribution. The degeneration of feather medulla 
responsible for the clinical condition observed in the present study was in keeping 
with our previous findings (Halouzka and Jurajda 1992b). 

The most conspicuous cytolytic changes were observed in Group 2 chickens 
in the bursa of Fabricius in the 3rd p. i. week, resulting in atrophy and fibrosis 
of the organ at the end of the experiment. The dynamics of cytolytic changes 
in the present experiments with Brown Hisex chickens was different from the 
observations made by us previously in analogous experiments with Brown Leg
horn chickens (Halouzka and Jurajda 1992b). In the latter the cytolytic chan
ges in the bursa and thymus were at a higher level from the 1st week and their 
intensity rose moderately up to the 5th week. In the experiments with Brown 
Hisex chickens they were moderate from the 1st week and rose markedly in in
tensity only from the 3rd week. This seems to imply that a higher accumulation 
01 PCB (Delor 103) in the tissues is necessary for development of its cytolytic 
-effects in Brown Hisex than in Brown Leghorn chickens. 

Negative demonstration of post-infection antibody is associated apparently 
with slow replication of the virus and with immunosuppressive effects of PCB 
{Delor 103). 

It can be concluded that polychlorinated biphenyls (Delor 103) reduced the 
body mass of the chickens and induced atrophy of the bursa of Fabricius at the 
-end of the experiment. They did not affect the incidence of lymphoid aggrega
tions in the organs. The atrophy of the spleen was caused apparently by the 
viral infection. In view of the cytolytic effects on the bursa of Fabricius it appears 
possible that PCB may eliminate post-vaccination immunity. Brown Hisex 
·chickens used in the present study proved more resistant to the effects of PCB 
than Brown Leghorn chickens. 

Vliv polychlorovanych bifenylii. na infekci kurat virem THV-BIO-I 

V priibehu petirydenniho pokusu jsme sledovali pusobeni polychlorovanych 
bifenylu (PCB) na kufata Hisex hnedy infikovana vakcinaCnfm krutim herpe
tickym virem THV-BIO-I. Jedna skupina jednodennich kufat byla infikovana 
..davkou priblizne 10sPFU na kufe a krmena smesi K, druM skupina byla stejne 
_infikovana a krmena smesi K kontaminovanou 50 mg PCB. kg-l smesi. Kufata 
neinfikovana a krmena nekontaminovanou smesi byla kontrolni. Kufata byla 
v tydennich intervalech serologicky vyserrovana, vazena a lymfaticke organy, 
kuze, nervy a gonady byly histopatologicky vyserrovany. 

• 

• 

• 

PCB zpusobovaly snfZeni telesne hmotnosti a poruchu rustu peri. Vyskyt • 
lymfoidnich celuHzatii v organech neovlivnily. Lymfaticke organy kurat pouze 
infikovanych virem jevily pouze mirne cytologicke zmeny. Na konci pokusu virus 
zpusoboval atrofii sleziny a Fabriciovy burzy. VYraznejsi regresivni zmeny lym
:fatickych organu jsme pozorovali od 3. rydne p. i. a aplikaci PCB, ktere mohou 
by! pricinou vakcinacniho selMni. PostinfekCni protilatky jsme nezjistili u zad-
.neho kufete. V porovnaru s kufaty Brown Leghorn se kufata Hisex hnedy jevila 
.odolnejsi proti pusobeni PCB. 

• 
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B XOAe nfiTHHeAenbHOrO 3KCnepHMeHT~ npOBoAHnH HccneAOBaHHfI no 

B03AeWCTBHIO nonHxnopHpOBaHHblX 6HCPeHHnoB (PCB) Ha LlbmnflTax rHo 

ceKC KopH4HeBbIW>K HHCPHLlHpOBaHHble BaKLlHHHpYIOLltHM HHAIOwe4HbiM 

repneTH4eCKHM BHpyCOM THV·BIO·I. OAHY rpynny LlbmnflT CYT04Horo B03· 

pacTa HHCPHLlHpOBanH A030W OKono 103 PFU Ha LlbmneHKa H KopMHnH 

CMeCblO. BTopylO rpynny HHCPHLlHpOBanH oAHHaKoBo H KopMHnH CMeCblO 

K, KOHTaMHHHpoBaHHYIO 50 Mr PCB. Kr-1 CMeCH. HeHHcpHLlHpoBaHHble 

LI~nnflTa, KopMneHH~e HeKoHTaMHHHpoBaHHow CMeCblO CTanH KOHTpon~ 

HOW rpynnow. npOBOAHnH ceponorH4eCKHe HccneAOBaHHfI LI~nnflT B H& 

.AenbHblX HHTepBanax, B3BeWHBanH HX, nHMcpaTH4eCKHe opr'aHbl, KO>Ky, Hep· 

Bbl H rOHaAbl rHCTonaTonorH4eCKH HccneAOBanH. 

PCB Bbl3blBanH nOHH>KeHHe MaCCbl Tena H HapyweHHe pOCTa nepbeB. 

Ha HanH4He nHMcpOHAHblX LlennlOnH3aTOB B opraHax OHH BnHflHHfI He OKa· 

3anH. IlHMcpaTH4eCKHe opraHbl LlbmnflT, HHCPHLlHpOBaHHblX nHWb BHPYCOM, 

OTnH4anHCb TonbKO He3Ha4HTenbHblMH LlHTonorH4eCKHMH H3MeHeHHflMH. 

B KOHLle 3KcnepHMeHTa BHpyC Bbl3blBan aTpocpHIO cene3eHKH H cpa6pH· 

LlHeBOW CYMKH. Donee Bblpa3HTenbHbie perpeccHBHble H3MeHeHHfI nHMcpa· 

TH4eCKHX opraHoB Ha6nlOAanH C 3 HeAenH nocne HHcpeKLlHH H npHMeHe· 

HHfI PCB, KOTopble MoryT 6blTb npH4HHoW BaKLlHHaLlHoHHoW HeAOCTaT04· 

HOCTH. nOCneHHcpeKLlHOHHble aHTHTenfi He 6blm1 BblflBneHbl HHrAe. no 

cpaBHeHHIO C LlbmnflTaMH 6payH llerxopH LlbmnflTa rHCeKC KopH4HeBblW 

OTnH4anHCb 60nbwew conpOTHBnfleMOCTblO K B03AewcTBHIO PCB. 
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