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Abstract: The experiment was conducted to examine the effect of dietary high molybdenum(Mo)
on the antioxidant's function of liver and spleen in broilers. 300 one-day-old avian broilers were
randomly divided into four groups, and fed on diets as follows: control diet (Mo 13 mg * kg™ ')
and high molybdenum diets(Mo 500 mg *» kg ', high molybdenum group I; Mo 1 000 mg * kg ', high
molybdenum groupIl ; Mo 1 500 mg * kg ', high molybdenum group [l[) for 6 weeks. The su-
peroxide dismutase (SOD), glutathion peroxidase (GSH-Px) and xanthine oxidase (XOD) activi-
ties were lower (P<C0. 01) and the malondialdehyde (MDA) contents were higher (P<C0. 01) in
liver and spleen in high Mo groups [l and [lI than that in control group. Changes of the above
mentioned enzymes activities and MDA contents in serum were consistent with those of liver and
spleen. Pathologically, hepatocytes in high Mo groups showed granular degeneration and vacuo-
lar degeneration. The statistical analyses by FCM indicated that the G,/G, phase was increased
(P<<0.01) and the G, +M phase, S phase and the PI (Proliferating index) were decreased (P<C
0.01) of spleen in high molybdenum groups [[ and [[[. The results showed that dietary molybde-
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num in excess of 1 000 mg » kg™ ! impaired antioxidant’s function in liver and spleen, inhibit the

development of the spleen.
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a. The first rank are control group and high Mo group | from left to right respectively, the second rank are high Mo group

Il and [l from left to right. Showed the liver swollen and yellow. b. The hepatocytes in control group; c. The hepatocytes

show vacuoles degeneration in high Mo group [ ; d. The hepatocytes show granular degeneration and vacuolar degeneration

in high Mo group [l ; e. The hepatocytes in high Mo group [ll have the same lesions but more severity than that in Mo group

II
B 1 42 B4 (b~e HE 400X )

Fig. 1 The livers of chickens at 42 days of age(b-e HE 400 X)
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Changes of the serum antioxidant function and the activity of splenic XOD

#13] Group

14K 14d

28 K 28d

42K 424d

Y4 Control
FAHT 4 HMo T
A T4 HMo 11
EA 40 HMo T

Y4l Control
E4 T4 HMo |
B4 4 HMo 11
w4 HMo 11

X BE 4 Control
B4 T4 HMo |
B4 HMo 11
w44 HMo I

X EE 4 Control
B L4 HMo |
B4 HMo 11
FAA T4 HMo [

1 SOD i /(U « mg ™! prot)
Serum SOD activity

I GSH-Px ##/(U « mg™" prot)
Serum GSH-Px activity

135 MDA %4/ (nmol * mg ™" prot)

Content of serum MDA

Mg XOD i /(U « mg™ ' prot)
Serum XOD activity

184, 45+6. 39"
173.83+7. 24"
172.02+7. 417
155.53+9. 33"
3130.17+97.18*
3 086.21+60. 32"

3078454131, 77*

2 860. 34143, 47"
4.2340.37°
4.8140. 6078
4,7340, 71"
5.52+1. 00"
8.93+1.08"
7.0340. 70"

6. 8740, 455
6. 6840, 3780

193.66+10.10*
189.47+2.51*
172.68+1. 34%
165.59+2.13¢
3821.354105. 10
3 646.07+61.30%
3 444, 94+123. 82"
2 944,10496, 90¢
5.00£0. 64%
5.4241.09
6.79=+0. 23"
7.08+0.78¢
5.2941. 00"
4.4040. 314°
4.2540. 27
3.94+0. 52"

180.98+1. 64*
177.5742,577¢
170. 6546, 46"
162.48+7. 05"
4 668.53473, 48"
4658, 04463, 31"
4270,734+77.73"
3 816.43+127.54¢
7.3240. 447
7.49+0. 19"
8.76+0. 12"
9.22+0.37¢
9.7040. 794
9.0841.31
6.3841, 98"
5.48+1.52¢

B A ) 5 £ (9 B A 22 1) 22 e 2 3 (P<<0. 01 3 R F B RN 7 1 22 8] 22 5 {35 (P<C0. 05) 5 Ml ] 7 B 22 6] 22 5 1 2 2%

(P>0.05), A&

Values within a column followed by different letters were significantly different between two groups (P<0.01). Values within

a column followed by small and capital of the same letter were different between two groups (P<0.05). Values within a col-

umn followed by the same letter was not different between two groups (P>>0.05). The same as below
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Table 2 Changes of the hepatic antioxidant function and the activity of splenic XOD

14~42 Hi& . @8 1 4140 J5 E MDA % &5
XA B T . H 25 55 OR B 3 (P=>0. 05) 5 /& 4
11 I 2 A5 A E MDA 55 8 4 8 35 = T X% BE 4 (P
<<0.01), FETE WL 3,

415 Group

14K 14d

28 K 28 d

42K 42d

JFE SOD 354 /(U « mg™* prot)
Hepatic SOD activity

X BE4H Control
Ff T4l HMo |
FHT 4 HMo 11
A 141 HMo I

257.89+17. 954
236.81+24, 274
183.91£7. 65
181. 28+23. 46°

286.66+18. 98"
260. 36438. 36
205.30+12. 38"
172.46+16.19¢

314, 71411, 744
282.18+17.16%
290. 78£4. 25"
265.45+15, 17*¢

%f B4 Control 34,5341, 68" 44,7445, 28* 58.04+6.97*
JIFIE GSH-Px i /(U + mg ' prot) W4 T 41 HMo | 27.25+5. 26" 33,4243, 29% 53.2347. 45
Hepatic GSH-Px activity B4 HMo 11 18.23+1. 10" 26.68+1.93 46.38+F1. 77"
A 2E HMo [ 14,8641, 18 22.8143. 66" 36.16+0. 72¢
Xt B4 Control 0.69+0.03" 1.34+0,91* 1.9540. 10*
JFBE MDA £ 4/ (nmol « mg™ ' prot) B 14 HMo [ 0.7740. 094 1.74+0.19° 2.16+0.17¢
Content of hepatic MDA B4 HMo 11 1.0540. 22% 1.9040.16" 2.45+0, 33"
B4 HMo I 1.17+0. 09¢ 2.3940.16¢ 2.67+0. 89"
%f B4 Control 4.2540. 814 4.0840. 484 4.08=+0. 204
JiFRE XOD {& /(U « mg™' prot) E L4 HMo | 3.55+0. 3878 3.9540. 34 3.6740. 11
Hepatic XOD activity B4 HMo 11 3.2140. 14" 3.6340.33% 3.1240. 555
A 2 HMo [ 3.47+0. 36" 3.7940.51% 3.4240, 38"¢
Rx3 EERELISRM XOD FEENT L
Table 3 Changes of the splenic antioxidant function and the activity of splenic XOD
A/ group 14 K 14 d 28 K 28 d 42 K 42 d
Xt B4 Control 83.13+2. 89" 85.01+4,97* 82.91+5.87*
JEEAE SOD %4 /(U + mg " prot) B T4 HMo | 80. 1346, 244 82.6343. 124 83.3144. 154
Splenic SOD activity A4 HMo 11 72.63+2. 67" 50, 88+4. 29® 52.5643. 01"
E A T4l HMo T 64.81+5.19¢ 48,2443, 78" 11.58+3. 30¢
Xt IR 2 Control 20. 9541, 954 22,1842, 374 21.4543.78%
JENE GSH-Px i 4£/(U « mg™' prot) EH T4 HMo [ 21. 9243, 48" 19,2742, 674" 19. 0021, 2478
Splenic GSH-Px activity B4 HMo 11 16.38+1.01*" 18. 3141, 44 17. 7441, 63"
EA 4 HMo I 14.05+1. 65% 15.62+2. 647 15.9540. 817
Xt B84 Control 0.36+0.03" 0.4440. 044 0.3640.08"
JEE MDA £ #/(nmol « mg™" prot) BHT4H HMo T 0,440,078 0.53+0. 094 0.4140.06*
Content of splenic MDA a4 HMo I 0.5140. 06" 0. 6240, 09" 0.58=0. 06"
A4 HMo I 0.63+0.05¢ 0.66+0.03" 0.75+0.08°
X4 Control 4.9240.194 4.9540. 774 5.2140. 654
JBAE XOD i ##/(U » mg ' prot t) B T4 HMo [ 5.0840.59% 4,570,754 5.07£0.27%
Splenic XOD activity BHITH HMo 1T 4,03+0. 58" 3. 8440, 29" 3,800, 88"
w4 4 HMo I 3.4340.67° 3.1240. 86° 3.2940. 647

2.6 PREEZEAEREHARIE(L

i AH T 414X 14 H &R0 28 H B, J9 Ik 40 i
SRS E X RA A ZE R AR E (P>0.05),42
HEEE G /G B E R 8 E T m. G+ M
0L E 4 R0 PTAE i 25 BEAIR (P <<0. 05) . S J 41 il

HAaRFE R AAZREAREE(P>0.05 ., &8 1.

HAEFAAAA L, 14 H #2845 01, G, /G, W 4n
M E 4y R B TR (P<<0.01) .G,
S WI4N A 2 R A P S B0 B R T X B4 (P <

0.01) FENGILE 4 FI 2.,

+M #.
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Table 4 Cell cycle of the splenic cell
B+ 8] / Time 1 Phase Xt &4 Control B T4 HMo T &40 4 HMo I ®44 HMo [
Gy /G, 87.13+1.52" 88. 8640, 5448 90.78+1. 46" 93.95+1. 30
14 % 14 d S 6.39+0.74* 5.6740.42*" 4.77+0.82"° 2.7540.77¢
G, +M 6.4740. 794 5.4740. 447" 4. 45+0. 99" 3.30+£0.78¢
PI 12.86+1.52* 11.1340. 55 9.22+1. 46" 6.05+1.29¢
G, /G, 87.324£0. 88" 88.09+£1.76% 93.20+0. 81" 94.75+1. 00"
28 % 28 d S 6.26+0.99* 5.96+0.87% 3.114£0. 80" 2.6+0. 45"
G;+M 6.43+0. 84" 5.96£0.95% 3.70£0.17"° 2.65£0. 59"
PI1 12.69%0. 86* 11.92+1. 56* 6.80+£0. 82" 5.25%40. 99"
G, /G, 87.10+1.08" 89.7042. 69" 94.16+£1.07" 95.424+1.06"
12 % 42 d S 6.47+0.81" 5.18+0.99* 2.97+0.52"° 2.27%+0.55"
G, +M 6.4440.554 5.11+0. 98" 2.88+0.56" 2.31%£0.58"
PI 12.91+1. 08" 10.30+1. 92¢ 5.85+0.98" 4,58+0. 99"
. L o S+ (G2+M) 0
Proliferating index (PI) = (GO/GD £S5 (G2 M) X100%
Grl/Gl
a b
600
800
500
3 nldp 5 400
- :
Z 400 F Z 300
200
200 St
; { 100
0 e L L ) 0 L L i
0 50 100 150 200 250 0 50 100 150 200 250
Channels (FL2-A-DNA content) Channels (FL2-A-DNA content)
c d
500 F 600 F
400 f S00F
5 400
5 300F E
2 Z 300 F
=
z 200F
200 F
100 F 100k
0 P 1 1 1 0 I 1 1 1
0 50 100 150 200 250 0 50 100 150 200 250

Channels (FL2-A-DNA content) Channels (FL2-A-DNA content)

5 () B miH TH ) (R4 T A O R MTH DI Go/Ge AL 73 2T 7 S BRI G, + M )40 7 53 K
i

70/Gy s S and G, +M phase distribution of the splenic cells. The percentage of G, /G, phase is higher, and the percentages of
S phase G, +M phase are lower in high Mo groups [ (b), ] (¢) and [[[ (d) than that in control group(a)
B2 BEARTXEAHEFE

Fig. 2 Histograms show the cell cycle progression
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o AFE A PR IR AL A R HE T 4 R A O S
WA I 8 R R R U e s e 2 T BROBURN E T
WS A AT S . T B 5 A5 AR Y 25 4
NGRS AL T 2R 55— R R 116 2 1 480 1l 1R
b A A DT H B A I R B AE . A IR
By ok W HOMRAR & EE 500 mg « kg ! K LA B,
] 53| 7 A X I 440 s R 5 455 T 40 ) R A2 91
3.2 AMEH BRI E ALY B (GSH-Px) ZHLIK KT
12 AEAE W —Fh a2 0 2o 5 Ak 0 4 A 1 8 R S
HuARE AL 3 J5R A e HOBK (GSHD X I i i 4 1k 4
(H, O MR 5 RN o AR 7= AR 1) B Bk 2 8
O, .0, - A —LATERN - OH Al
H,O,, Bk mE k. il EH TN E AR,
R R 2L oy 1 o 2 AN 25 4 RN T BE 2
T A 2 2 R AR O Ok N AR E L I g |
P . HUEXT O, < B9TE bR 32 4K 5 8 Ak ) 15
LR (SOD) . A ifF 5% 2 B L B 40 v 2 19 i = 1 3¢ Fn
HZh GSH-Px fil SOD i 4 & 2 FE A%, Ui B 45
B 3 A A 4 B AR 3L X i I A 9 P R i A K
AR H L B RO N M 5 R A9 GSH-Px Al SOD
I PEAB B HOR R AH KT 0 T T R BB R
R8N 6 R . IR P0 IR i A 40 1 s
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