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Abstract 

Halouzka R., V. Jurajda and E. Minksova: Effects of Polychlorinated Biphenyls on Humorallmmu
nity and Blood Serum VitaminA and E Concentration o/Chich. Acta vet. Bmo, 63, 1994: 141-144. 

The effects of ingestion of a feed contaminated with polychlorinated biphenyls (PCB) using 
Delor 103, a technical preparation, on the dynamics ofhaemagglutination-inhibiting (lfl) antibo
dies to Newcastle disease virus (NOV) after administration of Czechoslovak: vaccine A vipest (LaSo
ta) were studied in an in-vivo experiment. Blood serum vitamin A and E concentrations were asses
sed at the end of the experiment. 

Brown Hisex layer-type hibrid cockerels from a commercial flock were fed a feed mixture supp
lemented with Delor 103 at the rate of 25 mg.kg-I or 50 mg.kg-I feed from 1 day of age till the end 
of the experiment in the 10th week. In the 3rd post-hatching week they received vaccine against 
NDV in drinking water. The level of post-vaccination immunity was checked at 14-day intervals. 
Vitamin concentrations were assessed with fluorescence spectrophotometry. Compared with the 
control birds, the two PCB-fed groups showed a lower HI antibody level in the 4th, 6th and 10th 
week. No differences in the reduction of immunity due to the different PCB levels in the feed were 
recorded. Vitamin A concentration was significantly (P:s 0.05) lower in both experimental groups 
than in the controls. Vitamin E concentration of the group fed the feed mixture contaminated with 
Delor 103 at 25 mg.kg-I was significantly (P :s 0.05) higher than in the controls. 

Continued feeding of a PCB-contaminated feed mixture to chickens may be involved in delayed 
development, fluctuation or reduction of their post-vaccination humoral immunity against NDV. 

Brown Hisex chickens. PCB, post-vaccination immunity. NDV. 

Atrophy of lymphoid tissues observed in various animaJ species after ingestion of feeds containing polychlori
nated biphenyls (PCB) has been regarded as a morphological correlate of their immunosuppressive effects (C 0 s 
1972; Vos andDe Roij 1972; Vos andvan Driel-Grootenhuis 1972;Halouzka andJurajda 1991). 
However, published direct evidence for depressed immune response in poultry has been scarce. 

In a previous report (H al 0 u z k a et al. 1990) we demonstrated morphological changes in the lymphoid organs 
of chickens fed a PCB-contaminated feed. The present report was designed to study the effects of PCB on the deve
lopment and dynamics of humoral antibodies after vaccination against Newcastle disease and on blood serum vita
min A and E concentration. 

Materials and Methods 

The experimental birds were l-day old Brown Hisex layer-type hybrid cockerels from a commercial flock. They 
were divided at random into 3 groups and fed a commercial feed mixture ad libitum. 1be feed mixture was contamina
ted with PCB in the form of Del or 103, a technical preparation, at the rate of 25 mg.kg-I (Group 1) or 50 mg.kg-I feed 
(Group 2). Checks on the PCB content of the feed mixture before and after its contamination were made with gas chro
matography (V avrov a 1984). Group 3 birds were fed the non-contaminated feed mixture and served as controls. 

At 3 weeks of age all cockerels were vaccinated against Newcastle disease (NO) with A vipest (strain LaSota), 
a Czechoslovak: vaccine, administered in drinking water. 

Groups of 10 cockerels of each group were weighed and sacrificed by decapitation at 14-day intervals. The 
blood sera were examined with the haemagglutination-inhibition (HI) test for the presence of humoral anti
body. The HI test was carried out according to Beard (1980) in U-type microtitration plates using method 
beta, i. e. serial dilution of the sera in PBS containing 8 haemagglutination units of the virus (LaSota) in 50 
ul volumes; the initial serum dilution was 1 :5. The HI antibody titre in the dilution of 1 :20 or higher was regar
ded as positive. 

At the end of the experiment (10th week) blood serum vitamin A and E concentrations were determined using 
fluorescent spectrophotometry according to Thompson et al. (1971, 1973). 

The results were evaluated using Student's t -test and chi-squared test according to Fisher (R e i sen au e r 1965). 
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Results 

Data concerning the health status of the birds, pathomorphological findings and PCB resi
dues in the muscles were reported previously (Halouzka et al. 1993). Before contamina
tion, PCB concentration of the feed was below the detectability level. After contamination 
it ranged between 0.056 and 1.458 mg.kg-1 in Group 1 and between 1.831 and 3.574 mg.kg-1 

dry feed in Group 2. 
The results of serological examination are presented in Table 1 and the blood serum vita

min A and E concentrations in the 10th post-hatching week are shown in Table 2. 
The level of the post-vaccination humoral immunity against NDV in cockerels fed the 

PCB-contaminated feed was reduced in 4th, 6th and 10th week of age, different serum posi
tivity being recorded only in the 4th post-hatching week. The serum positivity recorded in 
the 2nd post-hatching week corresponded to passively acquired immunity. 

Table I 

m antibody tltres to NDV In the sera of Hisex Brown chick .... fed a PCB-contalnlng feed mixture for 10 weeks' 

Age 
(weeks) 

Group of 
chickens 

I 
2 
3 

Delor 103 
mg.kg- I 

25 
50 

Serum 
positivity' 

8/10 
8/10 
8/10 

GMT' 

21 
30 
28 

4 I 25 2110 12' 

6 

2 50 4110 12' 
3 10110 61 

I 
2 
3 

25 
50 

25 
50 

5/10 
8/10 
10110 

8/10 
10110 
10110 

17' 
37' 
197 

57 
75 
130 

10 I 25 7/10 26' 
2 
3 

50 7110 23' 
10110 75 

I Chickens vaccinated with Czechoslovak vaccine A vipest in the 3rd post-hatching week. 
, No. positiveINo. examined. 
, Reciprocal value of the geomebic mean titre (GMn of HI antibodies. Values designated with leiter a were significantly (p < 0.05) different from tho
se of the control group. 

Table 2 

Vitamin A and E conceniratlos (\Imol!l) In the blood sera of Brown Hisex chickens In the 10th post-hatching week 

Group of Delor 103 Vitamin A VitaminE 
chickens mg.kg-I X%SOI xzSD1 

I 25 4.143:O.54Qb 33.373%8.24lb 
2 50 3.488%O.863b 27.876%7.642'" 
3 - 5.437%1.050' 26.937%4.493' 

I X % SO = arithmetic mean % Slandard deviarion. Values designated with different letters were significantly (p < 0.05) different. Vitamin A concentrati
on was lower in both experimental groups than in the control group. Vitamin E concentration. on the other hand, was higher in Group I fed the feed ntix
lUre contaminated with the lower dose of Delor 103. 

Discussion 

PCB were reported to be the cause of increased susceptibility of ducklings to infectious 
hepatitis virus by Friend and Trainer (1970). In our previous study (Halouzka and 
J u r aj d a) on the effects of PCB on the infection of chickens with turkey herpes virus (HVT) 
we found a reduction in HVT-antibody titre. 
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From the present results it appears that a PCB-contaminated feed also reduces the level of 
post-vaccination haemagglutination-inhibiting antibody to NDV. The lower serum positi
vity observed only in the 4th week of age (i. e. 7 days after vaccination) in the groups of 
cockerels fed the contaminated feed mixture indicates a slower HI antibody production that 
remained below the level found in the control group throughout the observation period. 

The significant decrease in vitamin A level is in keeping with the results reported by C ec il 
et al. (1973). It correlated with the PCB dose and was presumably involved in the develop
ment of skin and gonad lesions and also in sporadically observed epithelial metaplasia. The 
increase in vitamin E level is at variance with the observations of Com b s et al. (1975) who 
found that experimental PCB-fed chickens showed a tendency to selenium and vitamin E defi
ciency. The present findings are apparently the consequence of a complex PCB-induced 
metabolic disorder. 

From the results reported here it can be concluded that polychlorinated biphenyls may be 
involved in the reduction of antibody response after vaccination against NDV. 

Vliv polychlorovanych bifenyUi na humonilnf imunitu po vakcinaci proti 
Newcast1eske nemoci a na koncentraci vitamfnu A a E v krevnim seru kufat 

V pokusu in vivo jsme sledovali vliv pfijmu krmiva kontaminovaneho chlorovanYmi bifenyly 
(PCB) ve form~ technickeho pfipravku Delor 103 na dynamiku tvorby hemaglut:i.nOCn~ inhibi~
nich (HI) protiJatekproti viruNewcastleske nemoci (NDV) po aplikaci ~s. vakclny A vipest (LaSo
ta). Pi'i ukonreni pokusu jsme stanovili koncentrace vitaminu A a E v krevnich serech kulat. 

Kohoutci nosneho hybrida Hisex hnMy z komereniho chovu byli krmeni od 1. dne v~ku do 
konce pokusu (10 tjdnu) krmnou sm~si s pfidavkem Deloru 103 v davka.ch 25 mg.kg-l nebo 
50 mg.kg-l. Vakcina proti NDV byla aplikovana v pitne v~ v 3. tjdnu v~ku kohoutkU. Illa
dina postvakcin~ni imunity byla sledovana ve 14dennich intervalech. Koncentrace vitaminu 
byla stanovovana fluorescen~ni spektrofotometrii. Ve 4.,6. a 10. tjdnu v~ku byla zj~~na oi!
~i hladinaHI protilitek u obou skupinkohoutkUkrmenychPCB kontaminovanoukrmnou sm~
si v porovn3ni s kontrolni skupinou. Rozdily v redukci imunity vlivem odli~ne davky PCB 
v krmivunebylypozorovany. Koncentrace vitaminu A byla signifikantn~ niZSi (P<0,05) u obou 
pokusnych skupin v porovn3ni s kontrolni skupinou. Koncentrace vitaminu E byla signifi
kantn~ vy~~i (p<0,05) u skupiny krmene sm~si kontaminovanou Delorem 103 v davce 
25 mg.kg-l v porovn3ni s kontrolou. 

Deletrvajici kontaminace krmne sm~si PCB se muu podilet u kufat na opoz~nem vzni
ku ~i kolis3ni anebo redukci hladiny humoraIni postvakcin~ni imunity proti NDV. 

BnMJlHMe nOnMxnopMpOB8HHblX AM~eHMnOB H8 rYMOp8nbHblA MMMYHMTeT M H8 
KOH~eHTp8~MIO BMT8MMHOB A M E B KPOBJIHOA CblBopoTKe ~blnnJlT 

B XOAe eKcnepMMeHTa MH BMBO npoBoAMnM Ha6nlOAeHMSI npMeMa nMUlM, KOHTaMMHMpoBaHHoM XJ1o
pMpoBaHHblMM AM~eHMnaMM (PCB) B ~opMe TeXHM'IeCKorO npenapaTa ,Qenon 103, onpeAenSiSI 
BnMSlHMe Ha AMHaMMKY o6pa30BaHMSI reMarmoTMHaLlMoHHo-MHrM6MPYIOUlMX (HI) aHTMTen npoTMB 
BMpyca HblOKaCTnecKOM 6one3HM (NOV) nocne npMMeHeHMSI '1exocnoBa~KoM BaKLlMHbl ABMnecT 
(JlaCoTa). npM 3aBepWeHMM 3KcnepMMeHTa onpeAenSinM KOHLleHTpaLiMIO BMTaMMHOB 
AM E B CblBOpOTKe KpoBM ~lnnSiT. 

nerywKoB HeCYUlero rM6pMA8 rMceKC KOpM'IHeBbIM KOMMep'leCKOrO nTMLleBOACTBa KopMMnM 
C 1 cyrOK AO KOHLIa 3KcnepMMeHTa (10 cyrOK) KOPMOBOM CMecblO C A06aBneHMeM ,Qenopa 103 A030M 
25 Mr . Kr 1 MnM 50 Mr . Kr . BaKLlMHy npoTMB NOV npMMeHSInM B nMTb9BOM BOAe Ha 3 HeAene B03pac-
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Ta neTYWKOB. YpoBeHb nocneBaK~MHa~MOHHOrO MMMYHMTeTa MccneAAOBaflM B ABYXHeAenbHblX MHT
epeanax. KOH~eHrpa~MIO BMTaMMHOB onpeAemlnM !1>nY0pecu9HTHOM CneKrpoQx>TOMeTpMeM. Ha 4, 6 
M 10 HeAene B03paCTa YCTaHoBMnM 60nee HM3KMM ypoBelfb HI aHTMTen 06eMx rpynn neTYwKoB, KOPM
neHHblX PCB KOHTaMMHMpoBaHHoM KOPMOBOM CM9CblO no cpaBHeHMIO C KOHrponbHoM rpynnoM. Paa
HM~y peAY~MM MMMYHMTeTa B pe3ynb TaTe paaHOM A03bl PCB B KopMe He Ha6nIOAaflM. KOH~eHrpa~SI 
BMTaMMHa A 6blna y 06eMx nOAonblTHblX rpynn no cpaBHeHMIO C KOHrponbHoM rpynnoM HM>Ke. KOH~eH
rpa~MSI BMTaMMHa E 6blna 60nbwe y rpynnbl, nMTaeMoM CM9CblO, KOHTaMMHMpoeaHHoM ,QenopoM 103 
A030M 25 Mr • Kr1 no cpaBHeHMIO C KOHrponbHoM rpynnoM. 

,QnMTenbHaSI KOHTaMMHa~MSI KOPMOBOM CM9CblO PCB MO>KeT y ~bmnSiT OKa3aTb BnMSlHMe 
Ha aan03AaflOe B03HMKHOBeHMe MnM Kone6aHMe, a TaK>Ke peAyK~MIO YPOBHSI ryMOpaflbHOrO noc
neBaK~MHa~MOHHoro MMMYHMTeTa npoTMB NOV. 
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