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Tab. 1 Compound culture medium with different treatment
V7 mL
C(Cr) C(Cr standard 199
type / (mol* L™ Y ollicdar ptuitary  hypothalamus chromium fluid)/ (mol® L™ alture
cell cell extracts 4% 10 ° 410+ axqo 3 medim
0 0.7 0.3
4<10 ¢ 0.7 0.1 0.2
4<10° 0.7 0.1 0.2
follicular cell 4<10 ¢ 0.7 0.1 0.2
0 0.7 0.15 0.15
4< 10 ° 0.7 0.15 0.1 0.05
follicular cell + 4310 ° 0.7 0.15 0.1 0.05
pitutiary 4310 * 0.7 0.15 0.1 0.05
follicular cell 0 0.7 0.15 0.05 0.1
+ 4<10°° 0.7 0.15 0.05 0.1 0
pitutiary cell 4<10°° 0.7 0.15 0.05 0.1 0
+ 4<10 ¢ 0.7 0.15 0.05 0.1 0
hypoth al amws
follicular cell 0 0.7 0.05 0.25
+ 4< 10 ° 0.7 0.05 0.1 0.15
hypothalamus ~ 4X 10" ° 0.7 0.05 0.1 0.15
4< 10 4 0.7 0.05 0.1 0.15
D RXBEELRHAS
I  P<0.0%),
2 , I [ .10
2.1 Cr « 2. Cr
C90%), 1 .
100d; II 2.2 Cr E:.P.LH
120d; 1II 70 d s »3 Cr LH. E;.P
91 ~100d , 21 ~30 , 60 d LH.P
d, II I (P<<0.05);41~60d, II  II.1II I C 3.
2 Cr 0
Tab. 2 Influence of chromium on egg productivity
t/d
group 1~10 11~20 21~30 31~40 41~50 51~60 61~70 71~80 81~90 91~100 101~ 110 111 ~120
[ 93.04 93.75 94.17" 98.75 9458 91.67° 9250 93.80 90.91 9125 88.26 86.16
1I 96.25 94.69  96,25° 97.08 98 75 96.52° 93.33 93.68  93.18  93.04  90.00  90.04
il 92.61  93.18 92,50 97.08 97.50° 96.67° 93.04 89.33 89.58 90.87 86.25 84.98
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Tab. 3  Influence of chromium on plasma concentration of E;. P. LH

#/d groups P(E/ (ng° L D PP (ng" L' H O(IH)/ (Mgl D

I 102. 29+55. 71(10) 1 405. 57£297.98(10) 9.3442.43(10)

1 1I 75. 821£33. 62(12) 1 571.19+406. 79(12) 8.56£1.40(12)

11T 89. 89+35.54(10) 1 170. 24£366. 62(10) 9.2941.09C10)

I 75. 64£31.93(10) 1 134.22+278.25(10) 9.2940.99 (10)

60 1I 70. 92+37. 74(12) 1 252.36+261.68(12) 9.9241.56 (12)

11T 65. 77£39. 87(10) 1 360.99+£375. 82(10) 10. 17 £1.26 (10)

I 187. 18£69.02(12) 1551.33+£423.67(12) 8.67+1.41(12)

120 1I 130. 02£59.51(12) 1 569.29+499. 15(12) 9.1741.36(12)

111 138. 85431.29(12) 1427.20£594. 43(12) 10. 07 £1. 66(12)

D3 FHH H e 2
2.3 Cr E2.P F3 E» (P<<0.01),
4.5 . ; .4X10 °mol/L Cr ,
CI' P N « F3 + _|_ » E2
, Cr , Fy p R . Cr
. CI‘ F3 . E2
4 Cr F] P
Tab. 4 Influence of chromium on concentration of P secreted by in vitro cultured follicular cell F

e(P)/(ng'L H

oyl
C(Cr)/ (mol°L ) r T F+ 4 Fi+

follicular cell Fy  Fy+ pituitary cell Fi+ pituitary celH- hypothalamus extracts F i+ hypothalamus extracts

0 1 583.881379.80 1484.53£198. 44 1 568. 631-127.29 1 680. 35£434. 96
4x 107 1 681.631546.42 1 680. 68 =504. 72 1 546. 68461.31 1 765.20=+510. 59
4X< 1077 2 131.924422.56 1 749.25+226.42 1693. 72+123.74 1 369. 54£570. 79
4X 10 % 2216.154726.50 2 065. 09 +330. 69 1 734. 504375. 33 1 793.08=519. 47

5 Cr F3 E;

Tab. 5 Influence of chromium on concentration of E; secreted by in vitro cultured follicular cell F3

C(Cr)/ (mol° L, )

P(E»/ (ng°L H

Fs
follicular cell F3

B+
Fs+ pituitary cell

Fit +
F3+ pituitary celH- hypothalamus extracts

Fit

F31 hypothalamus extracts

0
44 107°
4<10°°
4<107*

19.36=6. 58"
41. 84+4. T1®
30. 916, 644
27.93747. 2482

28. 866, 43
31.94+3, 03"
34. 469, 498
21. 4744, 89™e

32.34410. 61°®
38. 824-5. 09"
33. 515, 92
29. 5844, 07"

30. 88 5. 48*
29.92 42, 83
30.21 3. 64
26.59 1. 66*™
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Effects of Dietary Chromium on the Egg Yield and
Reproductive Hormone Secretion of Laying Hens

LIU Ping-xiang"? CHEN Lu-jiang', XIE De-biao's DENG Shun-zhou', XIONG Xiao-mei'
(1 Animal Science and Technology Institute, Jiangxi Agric. Univ., Nanchang 330045, China)

2 Dept. of Animal Science s South China Agric. Univ., Guangzhou 510642, China;

Abstract: Seventy two laying hens 25 weeks of age, were randomly allocated into 3 groups and fed with diets containing

5.09, 10.09, 55. 09 mg/ kg chwmium respectively for 4 months. Egg yield was observed. Estrodiol (E;), progesterone

(P) and luteinizing homone (LH) were determined by radioimmunoassay ( RIA). Follicular cells were cultured with pitu-

itary cells or hypothalamus extracts. Different dosages of chromium were added to the culture medium to observe the influ-

ence of chromium on concentrations of E; or P secreted by in vitro cultured follicular cell F3 and Fy respectively. The re-

sults showed that the rations containing 10. 09 mg/kg chromium suited the hens better and enhanced egg productive ratio

s0 as to polong the laying peak period C>90%) . Proper concentration of chromium could directly affect the secretion of

E2by follicular cells to a significant extent (P<Z0.01) . The mechanisms concerning how chromium affected the en-

docrine activity of laying hens as well as the association with the metabolism of glucose and lipids were also discussed.

Key words: chromium; laying hens; egg yield; estrodiol (E2); progesterone (P); luteinizing hormone (LH)



