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Effect of Dietary High Fluorine on the Morphologic Structure, Cell Cycle and

Apoptosis of bursa of Fabricius in Broilers

CHEN Tao, GONG Tao, BAI Cai-min, PENG Xi, CUI Heng-min"~
(College of Veterinary Medicine , Sichuan Agricultural University, Yaan 625014, China)

Abstract: The experiment was conducted to study the effects of high fluorine on the bursa of Fab-
ricius in chickens by the methods of experimental pathology and flow cytometry (FCM). 300 one-
day-old Avian broilers were divided into four groups and fed with Control diet(F 23 mg * kg"') or
High fluorine diets (F 400 mg « kg', High fluorine group [ ; F 800 mg « kg', High fluorine
group Il ; F 1200 mg -« kg', High fluorine group [lI) for 6 weeks. The results showed that the
weight and the relative weight of bursa of Fabricius were decreased(P<C0. 01 or P<C0. 05), and
lymphocytes were histopathologically decreased in number in high fluorine group Il and high flu-
orine group [[[. The G,/G, phase of high fluorine groups [I and [l rised significantly(P<C0. 05),
while the G, +M phase and the PI(Proliferating index) were decreased at 14 days of age. The S
phase and apoptosis-rates of high fluorine groups [l and [l were abnormally increased(P<C0. 01)
at 28 days of age. The G,/G, phase was significantly increased(P<C0. 01) and S phase,G, + M
phase and PI decreased(P<C0. 01) in high fluorine groups [l and [l at 42 days of age. Also, the
percentage of cellular apoptosis was higher in high fluorine groups [l and [ll than in control group

at 42 days of age. Typical morphological changes of apoptotic cells and some swelled mitochondri-
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a of the bursa of Fabricius in high fluorine group [l and high fluorine group [l[ were ultrastruc-

turally observed. It is concluded that fluorine exceed 800 and 1 200 mg * kg™ in diet can cause dif-

ferentiation and proliferation retardation of lymphocyte in the bursa of Fabricius and increased ap-

optotic cells, which leads to inhibition on the development of the bursa of Fabricius and impaired

the function of humoral immunity in chickens.
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Table 1 The body weight of experimental chicken g
2 5l 1R %7K %14 K 21K %28 R %35 K A2 R
Group The 1" day The 7" day  The 14™ day The 21% day The 28" day The 35™ day The 42™ day
X BB 2H 42.30+ 106. 50+ 281. 25+ 543. 25+ 934. 99+ 1402.70+ 2 064. 30+
Control 1.694 9.13* 12. 494 30. 16* 32,174 56.80% 120, 22*
% W] 42.30+ 102. 75+ 268. 00+ 515. 25+ 847. 50+ 1 203. 00+ 1.870. 26+
HF [ 1.75% 6.58" 10. 21* 22.38% 26. 54" 45. 87° 87. 80"
[SE 0 42.05+ 84,75+ 197. 22+ 426. 394 597. 94+ 858. 75+ 1 284. 64+
HF 1[I 1.574 7.93" 9.73" 12.51*% 13.21° 30. 88" 75. 39"
= E 42. 054+ 73,424+ 128. 824+ 226. 25+ 318. 00+ 473.33+ 665. 71+
HFE Il 1.61% 3.47¢ 7.67¢ 10. 45°¢ 17. 40°¢ 22.32¢ 26.93°¢
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Values within a column followed by different letters were significantly different between two groups(P<C0. 01). Values within a
column followed by small and capital of the same letter were different between two groups(P<C0. 05). Values within a column
followed by same letters were not different between two groups (P>>0.05). The same as below
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a. The bursa of Fabricius in control group(Up left) and three high fluorine groups at 42 days of age. There is no obvious change in high flu-
orine group [(Up right). In high fluorine group [[(Low left) and high fluorine group [ll (Low right) , the size of the bursa as well as the re-
ductus are diminished. b. The bursa of Fabricius in control group at 42 days of age (HE400X); c. The bursa of Fabricius in high {luorine
grouplat 42 days of age (HE400X); d. The bursa of Fabricius in high fluorine group [ at 42 days of age. Lymphocytes are decreased in
number in the medulla of lymphoid follicles with the narrow cortex (HE400X); e. The bursa of Fabricius in high fluorine group [l at 14
days of age. Lymphocytes are decreased both in cortex and medulla and loosely arranged in the lymphoid follicles (HE400X) ; f. The bursa
of Fabricius in high fluorine group [l at 28 days of age. Lymphocytes are increased in number in the lymphoid follicles (HE400X) ; g. The
bursa of Fabricius in high fluorine group [l at 35 days of age. Lymphocytes are decreased in number in the medulla of lymphoid follicles with
the narrow cortex (HE400X); h. The bursa of Fabricius in high fluorine group [l at 42 days of age. Lymphocytes are obviously decreased
in number in the medulla of lymphoid follicles,and the cortex are vanished (HE400X); i. Lymphocyte in the bursa of Fabricius in control
group at 42 days of age (15 000X); j. The bursa of Fabricius in high fluorine group [l at 42 days of age. Apoptotic lymphocyte has “C”
shaped aggregated chromatin (17 000X); k. Apoptotic lymphocyte and apoptotic body are appeared in the bursa of Fabricius in high fluo-
rine group [l at 42 days of age (10 000X ) ; . The mitochondria are swelled in an apoptotic lymphocyte in high fluorine group [l at 42 days
of age (17 000 X)
B1 SHEGERERETL

Fig. 1 Lesions of the bursa of Fabricius in chickens of different group
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Table 2 The weight of the bursa of Fabricius g
2173 %7K %14 K %21 K %28 X %35 K %42 K
Group The 7" day The 14" day The 21* day The 28" day The 35" day The 42™ day
papisE
A 0.1240.01* 0.4740.07* 1.06+0. 20" 1.89+0. 29" 2.79740. 43" 3.93+1.13*
Control
I=E W
mj;TIE 0.1940.02" 0.42+0.09" 1.0540.15% 1.7240. 40" 2.26+0. 44" 3.57+1. 20"
=% NIE
mHﬁFH]]E 0.12£0.03% 0.2240.06" 0.88%£0.19* 1.0740. 46" 1.0040. 15" 1.8040. 55"
=% NI
'_“HﬁFm]]IH 0.08=£0.02° 0.192£0.03" 0.24+0.18" 0.97+0.51" 1.0140. 32" 0.6540. 33°
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5, 5 X B 22 AR B (P>0.05) . R 4 BB S AR X BR 2 (P <20, 01) 5 & 28 H iR i)
Il 415 IR NE AR FE 50 7 H B I 5 X0 B2 25 e R (2 W E TR RA (P<<0.01) 335 H I 5 xf M40 25
(P>>0.05); 14 H #& B & 5 K T X5 B2 (P < FARFH(P>0.05) ;42 H I Ak Ik 2% T X B2
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Table 3 The relative weight of the bursa of Fabricius %
253 EHNIPN %14 K 21K 9 28 K 935 K EEYIPS
Group The 7™ day The 14" day The 21 day The 28" day The 35" day The 42™ day
Xf B2 Control 0.11£0.03% 0.17£0.03* 0.20£0.01* 0.20%£0.03* 0.20%£0.05* 0.19%£ 0.05*
[E )
HE T 0.18%£0. 02" 0.16=£0.04% 0.20=£0. 04* 0.20%£0.03* 0.19%£0. 04* 0.192£0. 08"
TR N ) s )
0.142£0.03* 0.11£0.03" 0.212£0.03% 0.18=£0. 04* 0.12+0.02" 0.14+0.07"
HF 1[I
PRI 41 > , *
HF I 0.114+0.02% 0.154+0.02% 0.114+0.05" 0.31+0.08" 0.21+0.03* 0.10+0. 03¢
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Table 4 Cell cycle of the bursa of Fabricius

)| w Xof B4l = = =5 91 2R
Time Phase Control HF T HF 1l HF 1
14 R G, /G, 88.97+1.73" 88.90+1. 26" 91.77+1.76° 90.07+2. 46°
The 14" day S 5.9441.36% 5.5040. 474 5.6640.35% 4.724+0. 36*
G, +M 5.10+0. 40" 5.6040, 79* 3.5740.51" 4.21+0.33%
PI 11.0440. 56" 11.1040. 25% 9.2340.44" 8.9340. 22"
28 K Gy /G 88.91£1.83" 87.92£2. 65" 87.52=+1. 26" 84.7041. 49°
The 28" day S 6.08+0. 42* 6.34+0.13* 7.1540. 38" 8.79+0. 24
G, +M 5.024+0.51% 5.74%0. 64* 5.33%+0.21% 6.51+0.41°
PI 11.1040. 354 12.0840. 21% 12.4840. 394 15.3040. 26"
842 R G, /G, 87.27+0. 85" 87.23+1. 31" 96.57+1.03" 98.43+0. 62"
The 42™ day S 6.53+0.59* 6.81+0.60" 1.67=£0. 68" 0.73%£0. 39"
G, +M 6.21+0.63" 5.97+0.71* 1.7640.61" 0.8540. 29"
PI 12.7440. 38 12.7840. 274 3.4340. 42" 1.580.04¢
. L - S+(G,+M) 5
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500 500k
400 | 400 -
i 2 5
g 300T = E s00p
Z 2
200 | 200
100 100
0 0 :
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Channels (FL2-A-DNA content) Channels (FL2-A-DNA content)
4001 (o) [ @
320 200 -
v 240 .~ 150
vy O . (5]
iz = % S
% 5 % 5
“ 160 4 100 -
80 50
0 0 PO )
0 20 40 60 80 100 0 20 40 60 80 100

Channels (FL2-A-DNA content)

Channels (FL2-A-DNA content)

a. 28 HIRXTIRAL;b. 28 H i @ sl M 4L 5c. 42 H X IRAL;d. 42 H #2540 41

a. Control group at 28 days of age; b. High fluorine group [ll at 28 days of age; c. Control group at 42 days
of age; d. High fluorine group [ll at 42 days of age
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Fig. 2 DNA histogram of lymphocyte cell cycle in the bursa of Fabricius
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a. Control group at 28 days of age; b. High fluorine group [ll at 28 days of age; c. Control

group at 42 days of age; d. High fluorine group [ll at 42 days of age. Apoptotic cells are

presented in the right upper quadrant and right lower quadrant of the figures
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Fig. 3 Scattergram of apoptotic lymphocytes in the bursa of Fabricius
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Table 5 Percentage of apoptotic lymphocytes in the bursa of Fabricius %
514K 9% 28 K %42 K
2H 5 Group

The 14" day The 28" day The 42™day
X} HE 4 Control 5.35£0. 74% 5.75£0. 60" 6.41£0.87"
I L4 HF 1 5.724+1.314 6.32+1.16* 7.5540.59*
ER 41 HF 11 11.41+0. 88" 16.83+1.53" 14,0841, 54"
a4 HF I 14.69+2. 00" 23.5940. 98¢ 19.754+0.52¢
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