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Study on Lymphocyte Proliferation and Apoptosis in the Embryonic and

Post Embryonic Development of the Duck Bursa of Fabricius

FANG Jing, CUI Heng-min* , LIAO Ting-bin, CUI Xue
(College of Animal Veterinary , Sichuan Agricultural University, Ya’an 625014 ,China)

Abstract: By proliferating cell nuclear antigen(PCNA) immunohistochemisty, terminal deoxynu-
cleotidyl transferase mediated dUTP-biotin nick end labeling (TUNEL), light and electron mi-
croscopy techniques, the changing patterns of lymphocyte proliferation and apoptosis during the
embryonic and post embryonic development of the Tianfu duck bursa of Fabricius were studied.
In the embryonic period, the lymphocyte proliferation in the bursa was prominent. As the embry-
os grew, the proliferative index of lymphocytes in the follicle (PIF) increased gradually, and
reached the peak at 26 embryonic days. After hatching, both proliferative indexes of lymphocyte
in the cortex (PIC) and medullar (PIM) in each age group dropped progressively. PIM was high-
er than PIC in each group. During the embryonic development of the organ, the apoptosis index
of lymphocyte in the follicle (AIF) increased gradually. During 0-3 weeks posthatching, the ap-
optosis index of lymphocytes in the medullar (AIM) rose continually, whereas the apoptosis in-
dex of lymphocytes in the cortex (AIC) kept unchanged. Both AIM and AIC decreased at 5 weeks
and increased at 17 weeks, reaching their plateaus at 29 weeks. During 0-14 weeks after hatch-
ing, AIM in each group was higher than AIC, whereas AIM in each group was lower than AIC

during 17-29 weeks. The nucleus of apoptotic lymphocytes with swollen mitochondria and broken
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cristae mitochondriales presented different futures. The results indicated that the proliferation

and apoptosis of lymphocytes exist universally during the normal embryonic and post embryonic

development of the duck bursa of Fabricius which undergoes obvious age-related changes, and

then supervise and control the whole development, and regression of the bursa cooperatively.
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Table 1 Follicle areas, proliferative and apoptosis indexes of lymphocytes during the bursal embryonic development

4151 Group RIINTTR A T8 VL TR L2 200 i 4 5 4 U8 Y 4R T2 00 i 08 T
Follicle area/pm? PIF/ % AIF/ %
20 d 7 569.78+£890. 12 73.40%£5.32 2.63%0.74
22 d 27 123.19+3 396.73 77.70+7.47 4,1040.72
24 d 33 304.67+6 639.77 84.03+£6.94 6.0140.69
26 d 89 124.23+8 591.74 89.57+£5.79 7.9140. 83

T [6] — 0 %E 1 H o 4% 2 7] 3 2% 57 3% (P<<0. 05)

In the same tested item, the values are different among groups(P<C0. 05). PIF. Proliferative index of lymphocyte in the folli-

cle; AIF. Apoptotic index of lymphocyte in the follicle
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Table 2 Follicle areas, proliferative and apoptosis indexes of lymphocytes during the bursal post embryonic development

13 R %ﬁ?@ﬁ)ﬁiﬁ? ?Ei@&iﬁﬁiﬁ? {F{@%EMB zﬁ%@‘ﬁﬁ‘ﬁm?’i
Group Follicle area/um’ 247 1L 44 5 4 A 240 10 444 7 4 KK A0 TR A 20 0 A T 4 AR
PIM/ % PIC/ % AIM/ % AIC/ %

0 week 106 583. 4144 420. 27" 72.3047.43 64.1148.63 10.55+2. 31 7.99740.97
3 weeks 223 968.41+16 534. 02 54.9045. 87 47.6149.37 14.6741. 74 8.10+1.10°
5 weeks 257 637.79+13 764. 85 36.0146. 26 30.9746. 84 8.1841.31" 6.36+0.67"
8 weeks 274 500.70+14 172.78" 25.36+5. 74° 20.0344. 80° 8.2741.13" 5.9940. 81"
11 weeks 280 351.67+7 737.38" 25.10+5. 15° 19.7743. 23 7.9041. 04" 5.46+1. 06"
14 weeks 280 681. 07410 958.59" 24.3945.37° 19.5343.87° 8.9441.30" 6.76+1.31"
17 weeks 193 894. 64412 995. 71 12.6641. 85 9.8941.97 10. 8140. 86 12.1441. 29
20 weeks 153 677.5647 361.03 10. 45+ 1. 46" 7.1541. 10" 12.16+1.71 15.88+1.77
23 weeks 127 237.31+11 721.92 9.48+1.61" 6.5140. 84" 14,5941, 92¢ 17.19+1. 98
26 weeks 107 577.5947 779.47" 7.3441.01 5.5840. 85" 14.81£1. 48 20.34%+1.76
29 weeks 16 714. 702 864. 39 4.4740.99 3.8040.78 16.2142. 00 22.284+2.57

FE R — W Bt H b 4 W NG SRR ] 22 7 A8 B35 (P>>0..05) AN A /NS P 8F KR bR vE ] 25 5 B 3% (P<<0.05), fE[d —4,
PIM I PIC Z & L) Je AIM Fi1 AIC Z [a], 25 57 ¥ 8 3 (P<C0. 05)

In the same tested item, the values followed by the same small letters are not different(P>>0. 05),and those followed by the
different small letters or without letters are different among groups(P<C0. 05). In the same group, the values are different( P<Z
0. 05)between PIM and PIC, or AIM and AIC. PIC. Proliferative index of lymphocyte in the cortex; PIM. Proliferative index
of lymphocyte in the medullar; AIM. Apoptotic index of lymphocyte in the medullar; AIC. Apoptotic index of lymphocyte in

the cortex
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Fig.1 PCNA positive reaction of bursal lympho-

cytes with yellow brown nucleus(arrows) at

22 days embryonic stage,bar=5 pm
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Fig.2 PCNA positive reaction of bursal lympho-

=20 pm

cytes with yellow brown nucleus(arrows) at

26 days embryonic stage, bar=20 pm
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Fig.3 PCNA positive reaction of bursal lympho-
cytes with yellow brown nucleus ( arrows) at
3 weeks after hatching, bar=20 pm
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Fig.4 PCNA positive reaction of bursal lympho-
cytes with yellow brown nucleus ( arrows) at
29 weeks after hatching, bar=5 pm

SR P T8 B R (2. 3240.66) %, AN, RS
0~14 JA# K AIM B & & T AIC, 17 ~29 i1
AIC I & 3% & T AIM,
2.4 HWEEHMBTEENXER

20~26 d IR, PIF it K F AIF, W5 0~14
Ja % PIC #1 PIM 1 B & F AIC A1 AIM. {H &
WA HG Ty — 35 258 43 0 3B W w5 17 J5 i% , PIC AN
PIM 5 AIC I AIM #3520 ~29 J&#% ., AIC A
AIM N & 25 5 T PIC A1 PIM, 35 1 25 {8 43 il Bl J#
B3 . TR LR 1 M2,
2.5 HBENRER

T4 DU 5 20 v 34 W00 25 3] 9 228 40 iy o o Hovp
3 FA U HE A 29 JA i B2 A BT v bk L A i 0 T e
o JATC T2 2 00 AR 32 O A g 0 I ] 4 i 3R
A E CRIE BRI s 25 1 285 B 9 vk 45
% o SR A T ik o 05 0BT 284, e i U T A i 2R A R T



113 T IR VR T R IS L b B4 B R A 5 R T B T 1585

5 26 d FE#% Bs 5k B 40 B2 TUNEL BR £ R &
(#3%), 4R =20 pm
Fig. 5 TUNEL peositive reaction of bursal lymphocytes
(arrows) at 26 days embryonic stage, bar = 20
pm

8 BEJS 29 Bt hr T E 4 A TUNEL fR1%E K
Rz (%% ), kR =20 pm
Fig. 8 TUNEL peositive reaction of bursal lymphocytes
(arrows) at 29 weeks after hatching, bar = 20
pm

6 PBEfS 3 F#h Rz LTk B4 TUNEL FH % R B
(& 3K), iR =20 pm

Fig. 6 TUNEL positive reaction of bursal lymphocytes

(arrows)at 3 weeks after hatching, bar=20 pm

B 7 BE/E 14 B¢z £ B 488 TUNEL PR 1% R
Bz (&%), #8 R=20 pm
Fig. 7 TUNEL peositive reaction of bursal lymphocytes
(arrows) at 14 weeks after hatching, bar = 20
pm

INMAECE 9,100,

B9 BRESAMELE, ATHEARZELECRE
FEMAR, KN EMK, BHR(FFX), AR
=1 pm

Fig. 9 The chromatins of apoptotic bursal lymphocytes

with swollen mitochondria and broken cristae
mitochondriales ( arrows ) appear crescent at 8
weeks after hatching,bar=1 pm

B10 FE3IFRELEATHEARRBELAS
AR TAME(FF L), AR =1 pm
Fig. 10  Several apoptotic bodies (arrows)are formed by
the breakage of apoptotic bursal lymphocytes at 3
weeks after hatching, bar=1 pm
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