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Age-related Changes in the Lymphocyte Proliferation
and Apoptosis of the Tianfu Duck Thymus

FANG Jing,CUI Heng-min* ,CHEN Zheng-1li, TANG Li
(College of Animal Veterinary s Sichuan Agricultural University, Ya'an 625014, China)

Abstract: This experiment was conducted to study the age-related changes in the lymphocyte pro-
liferation and apoptosis during the embryonic and post embryonic development of the Tianfu duck
thymus. Sixty five Tianfu ducks were divided into 13 groups as follows: 22,24 and 26 days em-
bryonic stage,and 0 (neonatal stage).3,5,8,14,17,20,26,29 and 32 weeks after hatching. Prolif-
erating cell nuclear antigen (PCNA) and Caspase-3 immunohistochemisty and light, electron mi-
croscopy techniques were used in this study. The results showed that PCNA and Caspase-3 posi-
tive lymphocytes were distributed in the thymus. The proliferative rates of thymic lymphocytes in
the cortex and medulla decreased significantly from 22-26 days embryonic stage, and kept stable
from 0-3,8-17 and 26-32 weeks after hatching, but markedly decreased on 5,8,20 and 26 weeks
after hatching. In the same age group, the proliferative rate of lymphocyte in the cortex was higher
than that in the medulla. The apoptosis rates of thymic lymphocytes in the cortex and medulla
kept unchanged from 22-26 days embryonic stage,then increased from 0-8 weeks after hatching,
and kept stable from 8-17 weeks,but rose continually from 20-32 weeks. In the same age group,
the apoptosis rate of lymphocytes in the cortex was higher than that in the medulla. The nuclei of
apoptotic lymphocytes with swollen mitochondria and broken cristae mitochondriales presented

different features. The apoptotic bodies were phagocytized by the macrophages. The proliferation
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and apoptosis of lymphocytes exist universally during the normal embryonic and post embryonic

development of the Tianfu duck thymus which undergoes obvious age-related changes,and then

supervises and controls the development and regression of this organ cooperatively.

Key words: Tianfu duck;thymus;cell apoptosis;cell proliferation;age-related changes
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Fig. 1 The cortex (C), medulla (M) and diffuse Hassl' s

corpuscle (DHC) in the thymic lobule at 26 days

embryonic stage; bar=20 pm

2 BE3IESBKR, TR /MER(C) 8RR (M);
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Fig.2 The thymic cortex (C) and medulla(M) at 3 weeks
after hatching;bar=40 pm
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Fig.3 Hassl's corpuscle(HC) and diffuse Hassl's corpuscle
(DHC) in the thymic medulla at 14 weeks after
hatching;bar=10 pm
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Fig.4 The cortex (C), medulla (M) and diffuse Hassl' s
corpuscle (DHC) in the thymic lobule at 26 weeks
after hatching;bar=40 pm
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Table 1 The proliferative and apoptotic rates of the thymic lymphocytes in each group %

i 185 R Proliferative rate JT-% Apoptotic rate

iip i/ T i/ - e B/ B W st/ 8 - T

Cortex of thymic lobe Medullar of thymic lobe Cortex of thymic lobe Medullar of thymic lobe

22d 80.74+9. 14° 64.41+10. 06" 5.64+0.57" 4.484+1. 33"

24d 75.0148. 22" 53.77+8. 36" 5.8640.55° 4,13+0.97°

26d 63.30E6.85¢ 43.0945.57° 5.76+0. 42 4.73+1. 38"

Ow 53.8045.78¢ 43.43+5.09° 8.74+0.68" 7.6141.44°

3w 53.9945.72¢ 42,2946, 18° 12. 7441, 65¢ 10.48+2. 03¢

Sw 45, 14=+4. 66° 37.12+8.97¢ 18. 6942, 49¢ 14,5743, 55¢

8w 33.5347. 40" 15.2243. 46¢ 23.26+2.50° 17.73+2. 45¢

14w 32.85+5.72f 17.31+£5. 85¢ 22.49+2.74° 18.71+2.99¢

17w 34.87+7. 041 17.18+£3.11° 23.24+4,50° 18.00+3. 00°

20w 14,2642, 77¢ 9.76+1.73" 27.5646. 99" 21.3443.13"

26w 8.91£0.50" 4.07£0. 78¢ 32.32£6.61¢ 24.45+3.60¢

29w 9.1040.57" 3.99+0. 33¢ 33.17+7.23¢ 26.1944. 645

32w 9.254+1.32" 3.7440.51¢ 37.3244. 31" 28.90+5.07"

FE TR — M 0 H M FNE FRERR I 25 58 B35 (P>0. 05) . K [R/NE SR bR i 25 573 8 3% (P<<0. 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 are different between two groups (P<C0. 05)

5 26 RERE AR /N R BT (C) FO8E R (M) itk B 28 B
PCNA PAME R BZ (B k) ; AR =5 pm
Fig.5 PCNA positive reaction in the lymphocytes of thy-
mic cortex(C) and medulla (M) at 26 days embry-
onic stage; bar=5 pm
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PCNA PRMER B (&7 k) ; B8R =5 pm

Fig. 6 PCNA positive reaction in the lymphocytes of thy-
mic cortex(C) and medulla (M) at 5 weeks after
hatching (arrow); bar=5 pm
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Fig.7 PCNA reaction in the lymphocytes of the medulla

(arrow) and DHC (arrow), and thymic epitheilial
cell (arrow with a tail) in DHC at 20 weeks after
hatching;bar=35 pm
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Fig. 8 PCNA positive reaction in the lymphocytes of thy-

mic cortex(C) and medulla (M) at 29 weeks after

B9 22 REEEMAR, RERPHEBMME(ET) R E
B4 AE (F R &7 k) Caspase-3 PR R R ; #RR =5 pm

Fig.9 The caspase-3 positive reaction of lymphocyte (arrow)
and thymic epitheilial cell (arrow with a tail ) in the

thymic cortex at 22 days embryonic stage; bar=5 pm

BR £ R 4B (B B &7 sk ) Caspase-3 PHIER Kz ; #R R
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Fig. 10 The caspase-3 positive reaction of lymphocyte (ar-
row) and thymic epitheilial cell(arrow with a tail)
in the thymic medulla at 5 weeks after hatching;
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Caspase-3 PHMER 2 ; /R R =5 pm

Fig. 11 The caspase-3 positive reaction of lymphocyte (ar-
row) in the thymic medulla at 14 weeks after
hatching; bar=5 pm
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Fig. 12 The caspase-3 positive reaction of lymphocyte (ar-
row) in the thymic medulla at 32 weeks after
hatching; bar=5 pm



310

B
3
I

2.4 WEERMBATENXR

Ji Jie /N Pt R T A L A0 B G GE R AE 22 d~17 w
TR FIHTHE(P<0.05) ,7F 20~32 w W B & /N F
P2 A (P<0.05) o g Ji /) it JoT bk 28 40 34 7
PR TAR O R S K AL (E 58 5T bk T 41 A 39 5
FIES M 14 wik T T- R (P<<0.05),7E 17w 5§
TT R B ZR(P>0.05) 7 EE L#E 1,
2.5 HENZE

T R A5 D0 2 e 2 0 %5 38 O T 06 L 40 L
DL 32 JEWE AR e £ . TR T U B A TR A
WUAR FE A G 60 0T [ 45 L R B B L RIBER
C T 45 1o FL T 95 B 19 Wk 400 A%, 2R 1R i Jik Ui T 284
oS5 UR T A0 M 2 A 8 R T /N (L 13D, A R L
W% 4 7 00 /0 A S0 T A L g B 5 DA
A KO AN B RS 700 T /MK (&
14),

13 HRESARKMER, ATHEARZESANFAR
(8FK);#R=1pm

Fig. 13 The apoptotic lymphocytes with crescent-shaped
nuclei (arrows ) in the thymus at 8 weeks after
hatching; bar=1 pm
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Fig. 14 The macrophage containing phagocytized apoptotic
bodies( % ) was phagocytizing an apoptotic body
(arrow)in the thymus at 32 weeks after hatching;
bar=1 pm
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