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Effect of Monochromatic Light on the Muscle Growth and Muscle

Fiber Development and Testosterone Secretion in Broilers

LIU Wen-jie, CHEN Yao-xing® , WANG Zi-xu, DONG Yu-lan,
CAO Jing,XIE Dian, JIA Liu-jun
(College of Veterinary Medicine , China Agricultural University, Beijing 100193, China)

Abstract: The effect of monochromatic light on muscle growth and muscle fiber development in
broilers were studied, and the internal mechanism was discussed in this paper. A total of 260
newly hatched broilers were divided randomly into four light treatments, and were reared under
blue (480 nm, BL), green (560 nm, GL), red (660 nm, RL) and white (400—760 nm, WL)
light by using LED for 49 days, respectively. The developmental characters of muscle fiber and
the concentration of testosterone were investigated by histological chemistry and radioimmunity.
The results showed that: @ At 21 days of age, weight of breast muscle and thigh muscle were
significantly higher in GL group than that in other groups (6. 46 %—13. 57 % more in breast mus-
cle and 6. 37 %—16. 34 % more in thigh muscle, P<C0.05). Until 49 days of age, weight of breast
muscle and thigh muscle were significantly higher in BLL and GL group than that in other groups
(21. 42% more in breast muscle and 16. 67 %—25. 44% more in thigh muscle, P<{0.05). @ At

W F B #9:2007-08-14

HETH: R [ RPHF 34 (30871835) 5 b5t Tl H AR 5 4 ¥E Y301 H (6032014) 5 18 47 2 45 W Bk 2 0 % URHIF 2 45 (2007019023 5 1k 42
e F5 NA S H53HR (NCET-04-0126)

TEZR A XA 1979, BN AR FT & A W4 5S35 3h My A4 P2 Fph 4 4 W 24 B9 5T, Tel :010-62733013 , E-mail : wiliu07@163. com

* BINAEE R, Tel:010-62733778 , E-mail : yxchen@ cau. edu. cn



1760 B oM oM OE ¥

21 days of age, the area of major pectoral muscle fiber in GL. group and gastrocnemius muscle fi-
ber in GL and RL group were higher than that in other groups (Increased by 23.19%—54.01%
and 33. 46 %—56. 67 % resepectively, P<C0.05). Until 49 days of age, the area of major pectoral
muscle and the gastrocnemius muscle fiber were higher in BLL group than that in other groups (In-
creased by 9.92%—21.69% and 21.11%—57. 44% resepectively, P<C0.05). @ At 21 days of
age, the density of major pectoral muscle fiber in RL group and gastrocnemius muscle fiber in BL.
group were greater than that in others (Increased by 19.17%—42.94% and 10.13%—49.33%
resepectively, P<C0.05). Until 49 days of age, the density of major pectoral muscle fiber in WL
and RL group and gastrocnemius muscle fiber in RL group were greater than that in others (In-
creased by 27.36% and 57.02%—112. 03% resepectively, P<C0.05). @ At 21 days of age, the
testosterone concentration was 35. 37 %—37.13% greater in BL and GL group than that in other
groups (P<C0.05). By 49 days of age, the testosterone concentration was 14.36%—28.77%
greater in BL. group than that in other groups (P<C0. 05). These date indicated that green or blue

monochromatic light can be used effectively to increase broiler’ s muscle growth and to elevate

39 #&

testosterone secretion.
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Table 1 Effect of monochromatic light on the weight of breast and thigh muscle in broilers(x=+s,n=65) g

Jig L £ Breast muscle weight

i WL & Thigh muscle weight

H e

Age/d S 20t ot S 0% 5ot ot
White light Red light Green light Blue light White light Red light Green light Blue light
0 1.3340. 064 1.3940.072 1.2540. 142 1.284+0. 052 1.5340. 042 1.1440.112 1.5540.07a 1.50+0. 082
7 5.9540. 092 5.83+0.72a 6.47+0.47a 5.64+0.772 17.31+0. 922 16.03+1. 644 17.96+0. 992 17.01+0.51=
21 114,3447.33>  109.55+19.12b  124,424+13. 112 116.86+6.57b 30.5+1.90b 27.88+3.55b 32.45+3. 902 30,1743, 45b
49 424,25486.08b  411.4459,27b 453.6+71.222  515.11477.38¢  128.33+16.92¢  119.36+7.46¢ 141.33412,253b 149, 72+9, 162
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Data followed by different small letters in a row are different ( P < 0. 05). The same as below
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ALE. White light group; B,F. Red light group; C,G. Green light group; D, H. Blue light group
E1 FAEEEXT 21(AB.C.D) #1149 B (E.F.G.H)AEHRAEYE, HE £ &
Fig. 1 Light micrograph of transversal sections of the gastrocnemius muscle at 21 d (A,B,C,D) and
49 d (E,F,G,H) of age. Magnification bar=100 pm
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Table 2 Effect of monochromatic light on the fiber area of breast and thigh muscle in broilers(x=%s) pm?
Ji WUILEZT 4 Breast muscle fibre [5E LWL 4k Thigh muscle fibre
Aszd Fot 215k 4ot ot Fot 419k 4ot ot
White light Red light Green light Blue light White light Red light Green light Blue light
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Table 3 Effect of monochromatic light on the fiber density of breast and thigh muscle in broilers(x=s) Picce/mm?

M ILWLEF 4 Breast muscle fibre

HR ALLEF 4 Thigh muscle fibre

H % s ’
Age/d 15 3t ot i

White light Red light Green light

Blue light

ot a0t S it

White light Red light Green light Blue light

0 8 514.664319.492 8 270.84£307. 652 8 334. 81325, 654 8 673

. 51£340. 742 8 465, 26334, 252 8 199. 524315, 352 8 227. 46342, 192 8 359. 62£326. 392
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Table 4 Comparison of testosterone concentration of broiler serum in various groups pg/mL

H % Age/d 5% White light 21 5% Red light 2% Green light W% 5% Blue light
0 37.04+1.77 38.2242.39 36.55+1.29 37.68+3.01
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35 70.50+2. 12" 89.1144. 60" 74.9241.53" 100. 6742, 37*
49 81.45+4. 69" 88.27+2.97" 74.7341.90° 93.1845. 36"
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