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In hens of two commercial18yer breeds (WI.. and RIR) :the effect was studied 
of glucan administered simultaneously with suspensions of natural antigens - sheep 
red blood cells' (SRBC) and Brucella abortus (BA). The stimulating effect of glucan 
in a dose of 10. rng/kg.l was tnanifested in both lines by a remarkable increase 
of antibodies against SRBe. Nevertheless, the influence of glucan on the bumeral, 
immune response to the BA, a thYmus-independent antigen, was rather non signi-
ficant . . 

Glucan, immunostimulation, tJ4jUIIDnt, humoral immunity, domestic fowl 

Similarly as in the other intensive breeds of farm animals, classic infectious diseases of poultry 
are actually suppressed by the comple![ of efficient precautions. Nevertheless, they have been 
stepwise replaced by subclinically occurring diseases, frequently induced even by non-pathogenic 
organisms, which may be manifested by the growth depression of the young poultry and by 
decreasing the population fitness in adult layers. (J end r e y k 0 1987). These pathological 
conditions are tightly related io the immune system, whose optimal function also determines the 
success of vaccination programmes. In spite of having the type of the immune response determined 
genetically. it is possible to itnprove the resistance of the poultry by a suitable selection (C r itt e n
den 1983; Van d e r Z i j p p 1983). A further possibility of affecting the immunity and 
thus also. resistance of animals is in administering substances with immunomodulating effects, 
which e![ert their ever growing importance in the veterinary medicine (M u 1 cap h y and 
Qui n n 1986). 

In our experiments, we tried to check the immunostimulating effect of glucan known in r0-
dents (R i g g i and D i 1 u z i 0 1961), in hens immunized simultenaously with natural anti
gens. 

Matep.ls ad Methods 

Chickens 
Two commercial layer breeds were studied - White Leghorn (WL) and Rhode Island Red (RIR). 
The groups of hens (n - 10) were housed in cages and immunized in the age of 22 to 26 
weeks. 

Glucan 
The particular form of glucan - 1,3 polysacharose - was prepared fronr the yeast Saccharo
myces cerevisiae at the Institute of Microbiology, Czechoslovak Academy of Sciences, Prague, 
by a formerly described method (D i 1 u z i 0 et al. 1979). Before the administration, the sub
stance was slowly dissolved in distilled water and applied in doses of 10 or 15 mg.kg.l. 
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Immunilation 
Sheep red bloods cells (SRBC) 01' the crude antWen prepared fnlmthe lIItI«Ila ."."" (BA) -
stnIin S99, WeybriclJe (BiovetI,: lvanovi~ Czec:boslovUia) were used for the immuniIIIioa in the 
form fA a 10 .... suspension in'the phJsioIOIie saline. The beDs were immunbecI intramuacullrly 
with 1.S ad of the suspension clontIininl the mixture rA antWen with 1Iucan. In controls. phJsio-
10000e saline w. administered inateld fA the a1ucan suspension. BIoocl samples for ctet.minilw 
the antibodies by the Malutination in miaotUIIion plates (SRBC) or test tubes (BA) (ICob-Hloor. 
Dalei!in. Czechoslovakia) (P e t r 0 v s k t et at. 1987) were usually tIken in one-week intervals. 
The bilbost dilution of the blood serum oxertina a sianificant .... utination activity wa c0nsi
dered • a sample titre and it was exprossod • 1oI~ . 

, Statistical analysis 
The moans were separated with Studenfs test on 0.05 (x) 01' 0.01 (xx) lwei. 

Breed differences in the glucan activity 

As shown in Fig. 1. there was a significant increase of the antibody-production 
In experimental groups of both breeds against the SRBC on the, 14 th day p. im. 
In the WL breed the same result was observed already one week earlier where 
the titre was increased almost by three dilutions. The stimulating activity of 
glucan in a combination with the BA antigen was, however, significant in neither 
breed (Fig. 2). ' 
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Fig. 1. Antibody response to SRBC in WI.. and RIR g1Udmtreated (10 mg.q.ll) (striped bars) 
and control (wide bars) chickens (mean ± S. D.) 



III = .. 0 t:. 

10 

r-L 

WL 

l. 

RlR 
days 

347 

1 
1 

WL M RIR 
post Immunization 

Fig. 2. Antibody response to BA in WL and RIR glucan treated (10 ma.,.1) (striped bars) 
and control (wide bars) chickens (mean ± S. D.) 
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Fig. 3 Antibody response to SRBC in RIR chickens treated with 10 mg .•. 1 (striped bars), 
151tJg.g-1 (cross striped bars) ofglUcan or controls (wide bars) (mean ± S. D.) 
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The influence of different glucan doses on antibody response 

In RIR hens, when repeating the experiment, the stimulating effect was mani
fested, again, in the case of the basic (10 mg. kg0~ as well as enhanced 
(15 mg.kg, doses of glucan, 14 days after the immunization with the SRBC. 
Nevertheless, the enhanced dose resulted in moderate to signifi~t (35th day) 
decrease of the antibody titre followed in all the remaining intervals' (Fig. 3). 
A prolongation of the time of sampling' after the iriurtUnisation wi~ the BA 
up to the 60th day supported results of the preceding experiment.\>ut·demon
strated a significantly positive effect of glucan one month after the immunization 
(Fig. 4). The blood sera of these hens were stimultaneously examined for the 
presence. of antibodies against the SRBC with finding a significant.increase 
of the titre in the case of three samplig intervals (14th, 21st and 60th days) 
in the experimental group as compared to. controls where the antigen BA 
was administered without glucan (Fig .. 5). The glucan administration does not 
affect negatively the health condition of the hens. 
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Fig. 4 Antibody response to BA in RIR g1ucan treated (10 mg.gol) (striped bars) and control 
(wide bars) chickens (mean ± So D.) 

Discussion 

A wide spectrum of immunomodulation, adjuvant as well as therapeutic 
effects ,of glucan was reviewed by D i 1 u z i 0 and Wi \ 1 i a m s (1983). A gro
wing body of data is positive, concerning immunologic mechaniSms serving for the 
manifestation of the favourable glucan effect, where besides' the activation of 
macrophages and stimulation of producing the complement by an alternative 
pathway, it potentiates particularly the thymus-dependent immunity (M u 1 c a h y 
and Qui n n 1986). Our results also indicate that the adjuvant effect of glucan 
was manifested just with the SRBC, whose antigen presentation is associated 
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FJI. s. Activity of SRBe antibodies inRiR chickens immunized with BA and treated with 
&lucan (10 l1li.,.1) (striped bars) or controls (wide bars) (mean :!: S. D.) 

with a cooperation of T and B lymphocytes. This rmding was obtained in both 
breeds but a more mpid development of the antibody production in WL hens 
suggests possible genetic influence even in the pharmacologic immunomodulation. 
The fact that the same dose of glucan did not affect essentially the humoral 
response' to the T-independent antigen (BA) is also known in other adjuvants . 
e. g. Freund's one. It is still impossible to dmw an unambiguous conclusion 
about such selective character of glucan. Because of a lack of data concerning 
its precise dosage in the poultry, we use the rodent' administration scheme 
(B 0 w e r setal. 1986). The possibility of a remarkable manifestation of 
the dose during the immunomodulation is also shown by experienCes from 
another agent, which is also of a microbial origin, mummyl dipeptide, whose 
stimulation effect can be turned into immunosuppression by increasing the dose 
(Wa r r e n et al. 1986). A similar effect was also observed in our chickens 
teated with 50 % higher dose of glucan (15 mg.kgl). Besides the tllvoumble 
effect of basic doses of glucan on the production of antibodies against the 
SRBe, which may be considered as an adjuvant effect, we also recorded a remar
kable immunostimulation effect, where after its administration with· the BA 
there was also a siinfficimt increase of antJ.Dody titres to SRBe without their 
use for the immunization. A similar result was found not only in an imm~ 
modulant prepared from the germ Bordetella pertussis (:VI a r r e n et al. 1986), 



350 

but also in a classic chemotherapeutic &lent with cancerostatic effects - cis
diamine dich1oroplatinum (it i h 0 v a et at. 1984). In these substances the 
afuthors consider their specific effect on selected populations ofimmunocompetent . 
cells, whose enhanced activity can also be manifested, besides others, by a general 
stimulation of the production of immunoglobulins. 

The study of immunostimulation drugs in the veterinary medicine is of 
a great current interest in a connection with an increasing rate ·of occurrence 
of immunity disturbance in farm animals as well as with the development 
of modern vaccines with reduced antigenicity. In the poultry, where similar 
aubstances have not still found their extensive use, except for levamisole (C 0 n -
fer and Al din g e r 1981), a deeper attention should be paid to the problems 
of the pharmacologiall immunomodulation. 

Glubn stbmd.qe plOtlWkovoa odpovN' bra 
k T-depeD_amn. atlpaa 

U slepic dvou komeranch nosnych plemen (WL a RIR) byl sledovan uanek 
glukanu podaneho simultann~ se suspenzemi pfirozentch antigenli - ovach 
krvinek (SRBC) a Brucella abortus (BA). Stimulaali uanek glukanu v divce 
10 mg.g-! se projevil u obou linii vYraznYm zvY§enim hladiny protilitek k SRBe. 
Nicmen~ vliv glukanu na humor3.lni imunitni odpovM k BA, antigenu na thymu 
nezavislem,vesm& prOkazny nebyl. 

fJllOIIWI CTIDI)'JlllPyn 0'DeT a8ftI'I'U KYP..- • T-~e,~eQeBTB~"y.~ ..' . 

y KYpH~-HecyweK ~Byx KOMMepqeCKHX nopo~ (WL H RIR) npOBO~HJIHCI> 
HCCJIe~BaHHJJ ~eHCTBHJJ rJllOKaHa, nOAABaeMor CHHXPOHHO C cycneH3HJJMH 
eCTeCTBeHHhIX aHTHreHOB - KpOBJJHhIX, TeJIe~ OBe~ (SRBC)H Brucella 
abortus (BA). CrHMYJIHpy.1OlQee B03~eHCTBHe rJIlOKaHa ~030H 10 Mr.Kr-1y 
o6eHx JIHHHH npOJJBHJIOCI> CYlQeCTBeHHhIM nOBlalmeHHeM ypOBHJJ aHTHTeJI 
K $RBC. TeM He MeHee, BJIHJJHHe rJIIQKClIJ:3 Ha rYMOP3JII>HhIH HMMYHHTCTHIaIH 
OTseT K BA, aHTHreHa, He 3aBHCJJlQeM. OT. THMyca, B 06IQeM He 61a1JIO y6e~H
TeJII>HIaIM. 
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