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 EFFECT OF THE BURSA OF FABRICIUS oF CHICREN'
ON ANTIBODY FORMATION AGAINST NEWCASTLE
DISEASE: VIRUS, (BL Strain)
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mgmﬂcapt effect on, the productmn of antlbodles to S typhlmurmm and sheep erythrocytes
U,l” young, ch;c_kens ; Bursectomy of young chickens reduced antibody preduction: in response
to the injections -of S. typhimurium antigen and sheep erythrocytes, .. and the effect was
greatest, durmg the flrst few Weeks after hatching and declmed with increasing -age.
Singnificantly hlgher mortahty was . also caused by S. typhlmurmm in chickens from which
the bursa of Fabricius had- heen remqved L4 PR Lo

Stubbs and Sperling (6) conducted experlments in attempts to grow a v1rus—1nduced tumor,
chicken sarcoma (Strain 13).dm the: ‘bursa | of /Fabrickus ¢ ‘It-was found, however, that no
tumor growth had resulted m the chlckens aud that nQ resxstance had been produced by the
mtrabursal apphcatlon of the chicken sarcoma o -

The present study was undertaken to obtam more 1nformat10n about the role of the bursa

siae)

of Fabr1c1us in antlbody formatlon n chlcke .
By Bl Lol

Chickens—Fifty-four chickens, three wesk. old hatching mates of Leghorn, were divided
~ into three groups at random so as to provide equal numbers of males and females in each
group. -

Newcastle Digease Virus (NDV)—The lentogemc B, strain of NDV (7) was inoculated
into the allantoic cavity of IO—day—old chlcken embryos. The vu'us—mfected allantoic fluid
was harvested at the 48th hour after 1noculat}qn, was tested for bacteriological sterility and
used as an antigen. The viral activity was t1’ttated(8) and the end pomt was expressed as
ELD30 as determmed by the method of Reed ‘and Muench (9). The virus had a titer of
1078 ELD50 per ml. of the virus-infected allantoic fluid. In virus titration, antibiotics were
added so as to contain 2500 units of penicillin and 2.5mg. of streptomycin per ml. of the
inoculum. ‘ :

Serum Samples—Individual blood samples were taken aseptically from each bird by
venipuncture in 3.0-5.0 ml. amounts and allowed to clot at room temperature. After retract-
ion of the clot, the blood samples were held overnlght in refrlgerator for further retraction.
The serum was then removed and inactivated by heatmg at 56°C. for 30 ‘minutes. Aseptic
techniques were employed throughout the proceses.
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Hemagyglntination-Inhibitlon Test.(HI)3The HI. tdsy wabl perfpmed hyithe heta proce-
dure jn the saine manner as outlined by Cunninghuu,(B)nﬂtlﬂn tlxq‘ﬂxqq‘pilppjthaf‘ perum-virus
mixtures were incubuted for thn ty m;m]xlcs u\t 10?111 telll{)(‘;:‘ut ui lfcfme additlon of red blood
cella. The same B, strain of NDV was used in the HI test.

Procedure—Of three groups of chickens, one group,was, selecies] at random as a test group
and each bird of the test group was subjected to bursectomy., nat 3 weeks of age. One weck
after bursectomy, the test group consiting of bursectomlzed chickens and the other two
control groups of chickens were inoculated mlranasal]y w1th the B, strzun of NDV.

To each nostril one drop (approximatcly 0.02 ml. ) of the yirus- mfecul allanteic fluid was
drobped from a nesdle (22 gauge) attached to Lhe 1. O pl] syrmge. and the chlckens wera
allowead to aspirate it. Extreme precaution wag pald in order to mlmm!ze the quantntanvaL
variation in inoculating birds. The three groups of cluckena ,Were tpen kept under the same
condmous throughout the experjment, )

Inleldual serum samples were takeﬁ threg weeks after  jnoculation with the virus and,
tested for the HI antibody titers against the B, strain of N&YCB)| '

Tests of significance werc made qsmg. Student’s “t” test y('()rll})

o

EXPERIMENJI‘AL RESULAS "

at o .
The antibody titers as determined by the I test. agam?t the; B, strain of NDV of the.
three groups of chickens were shown in Table 1..
As shown in Table 2, there was no statistically algmfu.fmt difference . in the.antibody .
titers between the bursectomized chickens and the control chlpkens (P>0.1D.

Table 1. Antibedy Titery of Normul and Bufsectomized Chickens
IF'ullowing Tnoculution with thc B, Straln of NDV.
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 Hgble 2, Statiéticzil“j\nalysis" for Evaluating the Difference in the Serum Titers
pot ! for i:he“'Gr'oupé' :

Group 4 i ‘Mél:an**Tilter‘,,, o0 S.D.w . Comparing Prpbability
1. 1389 153 [vs. 1l 0.2>P>0.1

0 4.56 +1.10 fvs. I 0.5>P>0.4
o . J,1433 .o +1.28 Mvs. 0.5>P>0.4

f * Standard ldeviation
i, ., ¥ The serum titers were transformed into logarithm(log,) .

DISCUSSION

There was o ewdent:e in this study suggesting that the bursa’ of Fabricius plays a
engmflcant role in the antlbody formation in young chickens in response to the intranasal
inoculation of H. atram of NDV. The results atc in contrast to those of other workers(1-5),
who | reported that Lho bu:su of I'ubricius had a significant role in young chickens in the
“formation of antlbodleq to S. typhlmunum antigen and sheep erythrocytes. Perhaps there are
differences between thLe type of .antigens employed and the route of inoculation. In their
studies, two antiéenic kubstances,' S. typhimurium and sheep erythrocytes, both ccllular in
nature, were etnployed ‘eﬂithei intramuscularly or intravenously. Smith et al. (12) point out that
the proportional paﬁlanatlon of antibody producing organs, such as spleen, lymph nodes and
thymus, depends upon the route of administration of antigens. Further work is certainly indicated
to explore 'the pOSslblﬁlt}' ~as to whethet the participation of the bursa of Fabricius in the

antibody formation depfnds upon the nature of antigen, the route of inoculation of antigen
“or both.

SUMMARY

Chickens of Leghornibreed were bursectomized at 3 weeks of age and inoculated intranasally
at 4 weeks of age with the B, strain of NDV.

Thete was ho statist‘icallir significant difference(P>0.1) in the serum titers (HI test)
between the bursectotnizéd chickens and the control chickens.

i [

" REFERENCES

1. Chang, T.S.'1957 The &lgnificance ‘of the bursa of Fabricius of chickens in antibody
formatich!’ D{ssetjtatibﬁ;' P.115, Ohio Statd Unlversity.

H Ch'mg. T S.”.! Rheins, MiS., & Winter, A.R. 1957 The significance of the bursa of Fab-

S5 telus fn antibody production ' in'chickens. 1. Agé of chickens. Poultry Sci., 36, 745
~738.

— 53—



. Chamgr, TS, Rheins, NS, & Wmtu JA I\ q111e stFm[lu\nw' of tho h;;(au of
Fabricius of chickens In antibody productlon 2. Spleeu 1plut;ox;sh1p pouluy Sl 37,
1091-1095.

4. Chang, T.S., Rhecius, M.S., & Winter, A.R.''1959 Slgfllflcéillﬂé"af' the bursa o'vf-éhl‘cken.s
in antibody production. 3. Resxstance to S. typhlmurmm mfectlop Poultry Sci.,
174-176. ' oo vit K I

5. Glick, B. 1958 Further evidence for the bursa ‘of Fabncxus in armbody productlon" Poultry
Sci., 37, 240-241.

G. Stubbs,E.1.., & Sperling, F.G. 1961 Study' ‘of chicken ‘sarcoma (strain 13) placed ja the

bursua of Fabricius. Am. J. Vet. Research, 22, 154-155. ‘ '

Hitchner, S.B., Reising, G.. & Van Roekel, H. 1951 Characteristics of the B, struiﬁ of

Newcastle disease virus. Am. J. Vet. Rescarch, 12, 246-249.
8. Cunningham, C.H. 1960 A laboratory , guide in virology, 4th ed. Bu;‘gegs Publ‘ishipg

-1

Company, Minncapolis.

9. Reed, L. J.. & Muench, H. 1938 A simple method of estlmatmg; flfty per pent endpomts
Am. J. Hyg., 27, 493-497.

10. Dixon, W.J.. & Massey, I*.J.,Jr. 1957 In'troductidn to statistical  analysis, 2nd ed.
Mc Graw-Hill Book Co., New York.

11. Fisher,R. A., & Yates, I'. 1957 Statistical tables for'biological,;Lagrii:ultural,‘ and medical-
research. Hafner Pubhshmg Company Inc., New York. “ " . W

2. Smith,D.T., & Conant, N.F. 1960 Zinsser Mlcmblology. l"tl,l ed Appleton Ccnl.ury
Crofts, Inc., New York. N

I TR . TR -
Newcastle Virus (n Strain)oj| $3t mﬂﬂ’f&oll*nme 54.4,, S
Fabricius’ Bursa 2J Mﬁ b
A EACE: MRS '
Fe: g ﬁrg % E A
Chang'et al. 9 Glick 52 ofa gl 29 Fabrlcms Bursa 7} %@ﬁﬁ)&ﬁ(oﬂ EEE o4
-4 PMesEskatukgdcl. B S. typhimurium. antigen £+ 3k B8 ij,ﬂta}gi%}ﬁ% Fabricius’
Bursa & MHid ol3l gl sleld & Ruchimpkel MAE 2otebp b =& Bursectany
% o gl el A& S typhimurium P12 B3 Hestae] Bk Fakehg &byt o) g ¢ Fabricius'
Bursa ] jgBie Mpdbtk A& dilelglol zb WiwE | Be REs g ez At MPdE R
sk olel, el o) B2 Wigtel v 29 AREol & AEQ mﬁ*u}ol EAs g & Bk o}
el 29 BT HiAA Y n‘ﬁnfﬁﬁlfl * 7J%£>il‘ [Retdet. RigbiteE ﬁéliﬁhr of¥ 2%
TR PRI & JLAsmBiiE mml FH 1°i Mol ek cf2nR of sl
652 Virus fibis] Newcastle Virus (B, strain)§ #ve 2, }&E{a}‘ﬁ & .74 Fabricius;
Bursa o] 4 Jgucel UIAe WmE @REshd ok MLk S | Legborn @2l ol wel
Fubricius' Bursa & Hilishx L kel Newcastle Virys (By strain)g #Es{o 2 #Es =L
b HIHGA kst 2] aiddi Jiff{Cserum titer) & JE #Control group ], la‘!yi]i,;tﬁl;ﬂ;, R
° 2 ¥ukdw #vh f-5&(P>0.1) kel ’

__""‘-— ,

—






