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W E AHRERE R AR E s 38 3 (Cysteamine hydrochloride, CSH) #f w7 [ #7 #7 32 45 4 i SU M 48 Ao oo i
AALIEAT I Rvm L RN A0 Sk A kLA B A R MIL A A AU A 5 2R, AR 8 sk, FF B AR P CSH e
F 5 A0 B4) 15.30.75 F2 150 g/ k., FARM 2 B EXH S B, REAW.9~10 A 150 g 2@y F
HRARERFKT 15~75 g WA ;5~8 A 15 g WA EFRLF 5 T4 &M (P<0.05),9~10 & 75
Fo 150 g R F B FRFKT 0~30 g ATM;5~10 8 15 g A ANAFELFERFH T 715~150 g m
(P <C0.05);5~8 B 150 g & #0 Z 9~10 & 75 F= 150 g A A/ H L E FK, A2 FIKF 0~30 g2y
(P<<0.05), 1~4 ot 75 g R ASLEERSEZEABH R E S T EA(P<0.05) ;3~4 A& RBHEILKE
Rk EE AT BAALE FBRAK(P<<0.05), 1~2 A 75 g BB FGREDFKT LR LEM(P<0.05),
3~4 B30 g A BEOFEARERS . AEEFH THAME LA (P<0.05) ;9~10 BB 75~150 g & AR & &
RERG LTS gEAREZD TARM(P<0.05), L LR, EFEFTHEB4F B4 PF CSH #iE 7 F w2 A
FRAEK15~30g AT,
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Effects of different cysteamine hydrochloride supplement on
milk production and serum biochemical indicators of
lactating dairy cows

YANG Hong-bo, LIU Hong, YU Tong-shui, CHEN Zhi-yuan,

ZHU Long-ji. CHEN Yin-yue, ZHAO Guo-qi”
(College of Animal Science and Technology, Yangzhou University, Yang zhou 225009, China)

Abstract The objective of this study was to study the effects of different cysteamine hydrochloride supplementation on
milk production and serum biochemical indices of lactating Holstein dairy cows. Forty healthy Holstein lactating cows,
which are similar in milk yield, days in lactation and parity, were randomly separated into 5 groups containing with 8
cows in each group. Cysteamine hydrochloride was added to the basal Total mixed ration at doses of O (Controb , 15,
30,75 and 150 g/d. The experiment was conducted for 10 weeks period.including 2 weeks for adaptation and 8 weeks
for data collection. The results showed that: The Dry matter intake of 150 g/d treatment was significantly lower than
15— 75 g/d treatments (P<C0.05) in 9 — 10" week. The milk yield of 15 g/d treatment was significantly higher than the
other treatments in 5 — 6™ week (P<C0.05),and the milk yield of 75— 150 g/d treatments were lower than 0 — 30 g/d
treatment in 9 — 10" week (P<C0.05).The 4% Fat corrected milk of 15 g/d group was significantly greater than 75 —
150 g/d treatments in 5 — 10" week (P<C0.05). The feed efficiency of 150 g/d treatment in 5 — 8" week and 75 —
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150 g/d treatments in 9 — 10" week were lower than 0 — 30 g/d treatments (P<C0.05). Milk fat and milk total olids

percentage of 75 g/d group were higher than control in 1— 4" week (P<C0.05). Milk urea nitrogen concentration of

15— 150 g/d treatments were lower than control in 3 — 4" week (P<C0.05). Serum albumin concentration of 75 g/d

was significantly lower than the other treatments in 1—2" week (P<C0.05) .and it it of 30 g/d group was the highest in

3—4" week of 30 g/d treatment group (P<C0.05).Blood urea nitrogen concentration of 75 g/d treatment was higher

than control in 9 — 10" week (P<C0.05). In conclusion, the appropriate dosage of adding CSH into Chinese Holston dairy

cowss feed is 15— 30 g per day.

Key words cows; cysteamine hydrochloride; lactation performance; serum biochemical indicators
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2013 4F 6 2013 4F 8 HE# N KL i A i %
AT, Wk 2 L R 8 .
1.3 (AFE®E

FEAh i AR 2 B Sk (12 T ) G L A 2l i K
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Table 1 Composition and nutrients in the basal diet (dry matter basis) w/ %

Ui H Item 2 Content i H Item 4 Content
J5 Bl Ingredients /NJ5F] Sodium bicarbonate 0. 33
Kk Corn 15. 83 FE LB 3724 Yeast culture 0.11
T K % H Flaked corn 5.72 iR #l Premix® 0.18
T H1 Soybean meal 3.52 15 Alfalfa 4. 00
M FEH) Cottonseed meal 2. 86 EKFI Corn silage 43.00
FRIRZEH Corn germ meal 2.50 41t Total 100. 00
K Beet pulp 4.00 32K Nutrient levels
0 k8 K HmT 4 DDGS 5.68 HL#E 1 CP16. 66
WA Brewer grains 2. 46 T PE IR 47 48 NDF34. 23
KE i Soybean hull 5. 80 TR PE PRI 4 4 ADF15. 59
#3#F Cottonseed 3.00 4E Ca0. 81
IR ES CaCO; 0.35 W Po. 40
W A 45 CaHPO, 0. 44 WFLEEE/ (M]/kg)® NE, 6.91
4k NaCl 0.22

QPR R R 4 T 548 M % Premix provided the following per kilogram of the diet; VA 3 000 TU,VD;1 400 1U, VE 30 TU,Fe 100 mg,Cu
10 mg,Zn 35 mg,Mn 20 mg,1 0.3 mg,Se 0.1 mg,Co 0.08 mg, @QhFL i fe it (E . HA N seii{y .
Note: DPre-mixed feed per kilogram contains: VA 3 000 1U, VD31 400 TU, VE 30 IU, Fe 100 mg,Cu 10 mg,Zn 35 mg, M n 20 mg,

10.3 mg,Se 0.1 mg,Co 0.08 mg; DNE|, was a calculated value,while the others were measured values.

1.5 HEABESiTHH0

I R A SPSS 8 #E 47 S8 1t 40 B, 22 =%
3 & R H Duncan RIE#HFITZH LK. KL P<
0. 05 A5 22 5 35 A W b o L 33 &5 2R LUF B4
EARMEIR KR .

2 H#RE545Hm

2.1 CSH X934 7= 93 14 8E B9 % i

B2 2 AT, 1~8 Jil i 2% 4 3L 2H 1] 9 o R B
BLEFZEF(P>0.05) . HEEE LK% 3EF7.9~
10 JA i) 150 g 4b BHZH ) T 9 R & & B 3 K F
15~75 g Wb PRZH . 1 4 A& LB - P 5 25 RN
E(P>0.05),5~8 A 15 g b HWAFEREE. B
¥R T HA A AL B4 (P<C0.05),9~10 J& 75
150 g ZbFRZH 7 I A ik, B B AT 0~30 g &b
PHZL, B4 RIS ALHA 4 YR EIL T R ERF AR E
(P>>0.05),5~10 J& 15 g AbFHLH 4 Yobr HEFL 7> & it

s HR & T 75 F 150 g AbFRZH (P<<0. 05) . i
4 JA 45 Ak P 2H TR R A R 22 B OR 3 (P >0, 05),
5~8 Jil 150 g &b ¥ 2 1A b} i A R B AR, Ho i E AR T
Hofth 4 ZhFEZH (P<<0. 05),9~10 J& 75 F1 150 g 4b
PR R AL R AL, B R KT 0~30 g Ab P4
(P<<0.05),

2.2 CSH X425 K%

H 2 3 AT, 1 ~4 JE sk X i 4 2L IR R eIk,
BEMT 75 g AP (P<<0.05), 5~10 J& 4 kb 73
HEFIEFZE R R E(P>0.05), A, #A K
0 10 25 Ak 3R 2 [A) L A R A LR R 1 T B 2
(P>>0.05), 1~4 Rt 75 g 4b B4 3, 5 & W) %
B, H B TX R4 (P<<0. 05),6~10 J& 4 4b 28
i AL S EEY 23R B E(P>0.05), 3~4 J&}
FAl I 4 FLIR R A Wk E 5 0 B4l A L B R G
(P<<0.05),1~2 J&F1 5~10 J& & kb 240 [ LR £
R g 25 AR W3 (P=>0.05),
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Table 2 Effects of different CSH supplement on production performance of dairy cows

Wi H A ja] / J&) e R EE WS &/ (g/d) CSH supplementation levels
Items Time 0 15 30 75 150
TYRRER/ (kg/d 2 12.74+0. 66 12.454+0.53 12.44+0.13 12.214+0. 35 12.07+0. 34
DMI 4 12.80+0.82  12.6040.65  12.8540.76  12.1040.82  12.5140.78
6 13.3941.09 12.914+1.15 12.6940.95 12.4740. 42 12.6140.98
8 12.72+0. 31 12.85-+0.43 12.394-0. 36 12.48+0. 69 11.954-0. 54
10 12.4440.29 ab 13.1940.30 a 13.03+0.43a 13.04+0.24a 11.454+0.53 b
PR/ (kg/d) 2 25.58+1.01 24.5441.39 24.91+1. 20 23.4341.17 24.26+1.05
Milk yield 4 22.3140.76  22.1140.66  22.164+1.04  21.49+0.75  21.1840.65
6 20.914+0.40 be 24.0840.83a 21.9840.51 b 20.914+0.91 be 19.6640.58 ¢
8 19.054-0. 82 be 22.884-0.87 a 20.2540.85 b 19.0440.85 be 16.700.43 ¢
10 21.600.60 a 22.6440.88a 22.0140.66a 19.2040.84 b 18.0840.62 b
4% kSl (kg/d) 2 24.0141.00 25.28+1.28 24,2241, 04 24.244+1.73 24.0441.07
4% FCM yield® 4 10.7040.92  20.64+1.13  19.86--0.86  21.08+1.32  18.93-1.06
6 20.35+0.96 ab 22.374+1.10a 21.03-+0.95 ab 21.024+1.19 ab 18.4840.67 b
8 19.4240.91 ab 22.07+0.93a 19.66+1.51 ab 18.72+0.97 b  15.5140.71 ¢
10 21.35+1.31 ab 23.93+1.02a 21.4540.67 ab 18.8741.07 bc 17.6940.80 ¢
T kLG Ak 26/ % 2 1.5940. 04 1.70240. 04 1.64740.04 1.6140.05 1.6740.06
Feed efficiency 4 1.66-0. 16 1.7340. 18 1.5540. 04 1. 7140. 09 1.6340.13
6 1.61+0.10a  1.714+0.07a  1.6040.09a 1.5940.07a  1.3440.03 b
8 1.564+0.05 ¢  1.8040.07 ab 1.954+0.09a  1.6140.06 bc 1.2840.08 d
10 1.7240.06 a  1.7240.06a  1.7940.09a  1.40+0.04b  1.3340.05 b

A AT B AR R NS B 3RR 22 5 AR 2 (P=>0. 05) , A ) 7 3R0R 22 5 3 (P<<0. 05), TR, OFCM =0.4M+15F, X . FCM
HFLERIEFLA E B M AR bR EFL A E B F OB AR bR R F IR & .

Note: Within a column, the same lowercase letters represent no significant difference among all treatments (P>>0. 05), while different

letters represent significant difference (P<C0. 05). The same as in the following tables. ® FCM =0. 4M -+ 15F, where FCM is fat-

corrected milk, M is non-standard milk,and F is fat content of non-standard milk.

R3 AEFPEDBERFMAKEXTFIAST M

Table 3 Effects of different CSH supplement on milk compositions of dairy cows

i H 1 ) / e B e R AR Eh T N &/ (g/d) CSH supplementation levels
Items Time 0 15 30 75 150
AgxR/% 2 3.60+0.15b  4.17+0.13a  3.83£0.08 ab 4.23%0.16 a 3.9040. 22 ab
Milk fat 4 3.2640.15b  3.3140.11b  3.3240.07b  3.8540.19a  3.2940.09 b
Percentage
6 3.54-+0.13 3.54-+0.16 3.73-+0.13 3.88-0.20 3.60-+0.13
8 3.80+0.22 3.78-+0. 14 3.61-+0.09 3.88-+0.10 3.54-+0.17

10 3.9240.11 3.98+0.14 3.86+0.17 3.947+0.16 3.794+0.30
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i H iy 1a] / JE e B e 3R R Eh W N &/ (g/d) CSH supplementation levels
Items Time 0 30 75 150

AEAR/ % 2 3.000. 06 2.974+0.09 2.95+0.06 2.984+0. 10 2.9440.07
Milk protein

4 3.14+0.05 2.9840.11 2.9740.03 3.0040.08 2.9740. 04
percentage

6 2.9740.06 2.9740.10 2.9340.04 3.0140.10 3.0140.06

8 3.2440.08 3.2040.10 3.09+0.06 3.2240.11 3.1840.07

10 3.2040.10 3.2540.13 3.1440.06 3.4040.15 3.2940.08
AR/ % 2 5.0040. 05 5.024+0. 06 5.0040. 06 5.024+0. 04 5.0440.07
Lactose

4 4.7540.19 4.9740.08 4.9340.07 4.8940.08 4.9740.09
percentage

6 4.8940.07 5.0140.09 4.9640.09 4.9140.09 4.9540.08

8 4.8740.05 4.9740.09 4.9940.11 4.8140.08 4.9440.10

10 4.9040.07 4.9640.10 4.9940.08 4.8140.10 4.8440.07
LEFERY/ % 2 12.2940.21' b 12.8940.20 ab 12.64+0.17 ab 13.09+0.25a 12.59+0. 25 ab
Milk total solids

4 11.794+0.20 b 11.9140.21b 11.964+0.08 b 12.514+0.11a 11.8940.11b
percentage

6 12.7140. 27 12.84+0.32 12.9740. 24 13.39-4+0. 40 12.8940. 24

8 13.4440. 35 13.504+0. 23 13.204+0.13 13.524+0. 20 13.10+0. 23

10 13.3840. 22 13.734+0.37 13.4740. 28 13.74+0.23 13.3640. 47
ARE AR 2 18.6940. 64 17.944+0.57 16. 88+0. 87 17.69+0. 55 17.63=40. 68
e/ (mg/dL)

. ) 4 20.2840.93a 15.75+0.85b 15.794+0.79 b 15.29+0.82b 15.85+0.83 b

Milk urea nitrogen
concentration 6 15.6640. 46 15.60+0. 69 16.04+0. 68 16.58+0. 87 16.05+0. 95

8 14.5840. 43 14.90+0. 59 15.0440. 65 16.24+0.77 14.40-40. 86

10 15.8040. 34 16.85+0.58 17.0440. 89 16.35+0. 74 15.35+0. 69

2.3 CSH X415 & igFRr 22 0.05), 9~10 JER} 75~150 g kb4 bR 25 0k B

M2 4 A, 3~4 J& I 150 g 4b 320 G 1k
FE AR H B KT 30 g ZH (P<C0.05),1~2 J& Al
5~10 JE i 45 b B2 (8] 34 U6 W 3 2% % (P>>0. 05),
1~2 J8 75 g Ab 34 11 8 ok B e IR, B b 3R T
4% kb BRZH (P<<0. 05) ,3~4 J& 30 g Ab ¥4 (15 1
W RE ey s HL 3 T A A5 A H A (P <C0. 05),
5~10 JA& A HRLA A (R Wk T B 3% 2 = (P>

s B 75 g AbFRZE 2 i T B2 (P<<0. 05), itk
A s 78 A 50 01 45 b B4 1) P BR G R ER 2R KR
BB EZES(P>0.05), 1~2 & 9~10 Fm}
150 g Ab P20 LT B o v - HO 0 25 T 30 g Ab 3
20 (P<<0.05) 4~ 8 Jii] £% b 3 20 [A] JIL IS e i G 8 3%
257 (P>0.05),
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Table 4 Effects of different CSH supplement on serum biochemical indicators of dairy cows

i H it fil / e b fle 5 W b VS B 7K -/ (g/d) CSH supplement levels
Ttems Time 0 15 30 75 150

MAEM/(g/1D 2 77.70+3.13 79.83+3. 32 79.97+0.15 80.43+3.83 81.33+4.31
TP 4 71.4343.09 ab  74.67+4.87 ab 81.30+2.37 a  74.0342.34 ab 68.97+£3.82 b

6 74,0343, 25 76.10+2. 26 71.2342.04 73.33+1.03 72.83+1.56

8 77.8342.75 76.43+1.12 76.23+1.50 74.90+1. 39 77.10+0.76

10 73.83+3. 14 73.10+4. 14 74.40+2. 56 74.03+2.70 67.4070. 50
FEM/ (g/L) 2 27.1740.98 ab  28.40+0.53 a  29.434+0.98a  25.23+0.71b  26.83+0.58 ab
ALB 4 26.034+0.23 b 25.77+1.34b  29.27+0.32a  26.304+1.05b  26.25+0.25b

6 27.50+0. 26 25.93+0. 85 26.90+1. 03 28.50+0. 65 26.67+1. 31

8 35.73+0. 85 36.67+0. 97 36.23+1. 90 37.50+1. 40 35.93+1. 31

10 36.4741. 74 36.1741. 90 35.03+1.11 37.17+0. 88 36.13+0. 58
BRE R/ (g/D) 2 50.53+4. 11 51.43+3.84 50.53+1.12 55.20+3. 42 54.50+4, 26
GLOB 4 45, 40+3. 22 48.90+5. 67 52.03+2.08 47.73+3.26 44,6545, 45

6 46.5343.15 50. 1743, 10 44.334+1.11 44,8340, 71 46,1742, 87

8 42,1043, 48 39.7741.57 40.0043, 38 37.40+1.31 41,1741, 97

10 37.3744. 65 36.9346. 04 39.37+3.63 36.87+2. 34 31.2741. 01
FE S/ ERE N 2 0.5570.06 0.56+0.05 0.5940.03 0.4640.03 0.50740. 04
A/G 4 0.58+0. 04 0.55+0.09 0.57+0.02 0.56+0.06 0.60+0.07

6 0.60+0.04 0.52+0.05 0.6140.01 0.64+0.01 0.59+0.06

8 0.86=+0.09 0.9340. 05 0.9340.12 1.010. 06 0.88+0.07

10 1.02+0. 17 1.05+0. 21 0.9140.12 1. 0240, 07 1.16+0. 06
R2 A/ (mmol/L) 2 6.5340.35 6.67+0.24 6.4040. 40 6.200. 46 6.4340. 41
BUN 4 5.4740.43 4,7040. 57 5.37-+0.63 6.4740.15 5.8040. 69

4.77+0. 41 5.65+0.36 4,68+0. 26 5.66=0.45 5.7740.26

8 5.7340. 54 5.237+0.45 5.2040. 61 6.37+0.30 6.4040. 42

10 4,9740.44 be  4.6040.53 ¢ 4.7740.46 bc  6.43+0.20 a 6.00+0.31 ab
JWLEF/ (mmol /1) 2 67.00+1.73 ab  67.00+6.43 ab 58.004+5.29 b  68.33+3.18 ab 76.67+2.33 a
CREA 4 68. 67+2. 85 62.00+0. 85 68.00+6. 86 71.33+4.91 76.33+2.19

6 69.76+8. 95 67.95+4.61 66.05+8. 07 78.63+1. 88 74.46+9.97

8 67.33+3.48 66.67+2.03 66.33+4.41 70.00+4. 04 72.33+1.76

10 70.33+4.67 ab  77.67+5.36 ab 62.3347.22 b  73.67+2.67 ab 82.33+3.84 a

BT B ZH 4R 7 T 19. 5% F1 15. 4%, Dunshea''™

3o #

3.1 CSH 33 93 £ 7= 93 14 & B9 % M

AT KB, 75 B iR in CSH Al 3 2048 &
S E e teRe . ARSI R R A F LA
R R 5 g 1y CS, AU A FERCR & =i B 6k
BERGHME, Liv E AN AEREH
KR 70 mg/d (9 CSH, ¥y H 4% & 5% & & 4>

R A E NS 0.7 g/kg ) CSH., fig B & 4%
e M A R H 3 R, CS AT R W i O s
FLA T, THOFY SR A B IO 8 1 BT
K B e e i 56 40 W 4 H P e o BRI 4R 5 7.
62 . XIS HRAE AN CS MW 4 7= 1 B
P LI R B A, AL EFED A H R
WINASTR K CS, g5 1R 48 1 7 W& b fEFL H
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P FFL AR A B LA v B R AT R AT
FLIRRE A W& A b, B h A Y BT & B, CS
PR M ALK A B E AR ELE R A
Bk . TR BF9Y CSH X I 3L 20 ~ 42 J& 143
A7 1 e Y S e, 45 R R W] . CSH AT 42 i i L vh
S PR A W L M E AL A L. Shen 250
G T AR I ST CS Xy 7 5 40 7 g K 1l T ¥
FACF 52 m L 25 5 % B 5 0 FAL A T . CS db B2
WA= 8 2L AR L R AR N LR AR 3 4R
e s LA 0 O AR OB TR AR . E AR AR
SRR Y I B A ) B 2k 5 2R A 7 1 B R
(R 0 43 00 E P 2E 4% 2R RS R B B S 20 g/ 3k
kg HE M 40 g/ CS A, 45 R F W g H &
AR B 0 24 e e B B HOES N T £ S 5 AR i AL
HEHSE,

ARAFIEFEM W4 B R CSH B inat o 15~
30 g B, 5~10 J& B 5 4 A A 1 T ) Bk B 4
W 4 Yo b L = R RDRE G AR, AR 2 A HOAR
AN 150 g/d CSH B, 5~10 Jil B 4= 1 2R £ o
PR A VAR HE L AR AL R R R . AT
el CSH S350y 248 A= 7= YRR T R J5L I, 7T 2
PK 2k CSH A7 A R IR 1 SO0R DL K X 3 4= 1Y 3 F1 P 22
4 Bl I R HEAT N R B i S BUT YR N R
3.2 CSH X424 B0

AWE5E . CSH X7 4= 2L v i 3L & 1 L b 5
JC IR 52 AR 4 TR 25 A B 2H ) 3L AR 5 A0 L R
T T R ZH AT £ 8, B 75 g b3 (9 FL AR A
ABEIEY ) 2w T A EA ., Wang P35 H,
Wik 4% FCM 52 & A=/l 685 H AR b/ gl
W SR P B TT W M B R A Ok, kR AR
TR WY, S T 4 W EL WS 4 i 30 g/d CSH,
E R ASESWTE S A PR ER Wi GF &/t =T VR P
FUIR R 12. 620 S RAEF B E., KRB R
Jin 30 g CSH X} 2L & i B A 35 52, ] B8 /2 th
T HH BRI 3 %5 2545 B R 8 i 45

L PR R AR I W A SR AR B0 R0 AR P e
ARG 25 TR E 3~4 JAII 450 4 LR R Ak
JE 5 0 B4 AH bE AR A 2 R AR, X W] fig & CSH
A A G R B 4 7E GHLIGE AR K+
Z 5T BN E IR 5 R IR B
Yy 5 A RE S A LA K B BT A R R TR
TR MG R FL P IR R A WE T . M3
FLR 2 R B 5 6 B4 A H TG B 3 AR Ak, 3 DA T

Ui B, T BE BE 5 350 1 2E AT 0% AR % CSH i) B0URR
REAR 1M 20 CSH X 43 W 98 15 FL IR 28 &0k B2 19 AH
KR A Y955
3.3 CSH X954 1% & 35 45 B9 52
HIRBE TR AR KT B SRR

M) 0y P WL £ i 9 A Ak A s I VR AR Ab 48 A S A BB
S WEHLAR P8 S 5 DT ARUIR O [ B B e e
Lo 2 20 A E HLAR AR Ak R AR . e
A AR AR 1 A Y R R L R i e 2 1 —
FE R BT, I B IR B B A 4 FF 0 N AR IE B
3R R LA S i 2 R AR i T BT L BLAA
I3 F1 8 K7 BE S B 3h B & 1 G AR s i A
1 S L v VA B2 1 00 9 R B A RE A A h W A K AR
o TR A R ORI B W5 A HOR R
AN RZKSF B CSH X i i v S8 H R R & &
WE L, UL CSH X5 4= MUK 8 3 5 & AR
AL N NI 17 2 & e = e R A 2 [0y o
HIRKPAE— 5 B T A8 S e s 1y %) A BAR 0 4 922
Ko FLER FEAS A RE S b B IE % T g AR 20 i HL g
A o i i HLAA B RE ML BE 19— J48 A5 . 113K EE {E D
NS BT LA R S P A 2 1 2K KT B R R T
PR RE I . BeAh A HF SN RS N RO S
FIHE Y CS A BOLH A0 E /595 A [ B9 45 21
B4 22 53 AT RE 2 O [ 90 ol kot 2 e e i A2 R ) v A1
MR R . AP 45 R R, BB 3 i A [5) K F
B CSH X7 25 1l 3 1 Bk b FER 8 71 K- 6 1 3%
M, X I CSH X 7% 4 BIL A 1 5 98 J) A 23 1 AR
SEUA . LI A L K P 2 A A VI D) B Y 4
B B R ML RE A2 468 s T BELAS T UL B4 I H HE
M B VRS . 5B AR
9~10 JEI} 150 g kb HEZH A I 8 WLEF K F- 48, H 2
T 30 g kb AL X Uk I B A I G 2R AT R
KB i CSH 23 %075 4 1 B 2 g 7 A2 AN il
GELI L BRI 52 H OB CSH 9 78 01 R 788 5
75 g/d,

TR

TEMWFLIS A4 H O v s fin = e g 5 18 3 B 2le 3 )
Lk RE AV AR AL 48 B o L Hh 7% A )RR e 2 O e R
FREL 12 us iy 75 g/d DL, Hs &2 15~
30 g WP RCR B A AN LA - F &, &
15 g/d.



208 R R R R 2015 4F &5 20 %
hydrochlorideImprove growth performance and reduce back fat

§ % Xk in finisher gilts[J]. Aust J Plant Physi,2007,47(7) :796-800
- A s e P RN = M e
[1] Vazquez-Anon M, Bertics S J, Grummer R R. The effect of CUT) RO AR 75 0 55 IR XE 05 o 7 0 i M 2

(2]

(3]

[4]

(5]

(6]

(7]

(8]

9]

(10]

[11]

(12]

(13]

[14]

[15]

[16]

dietary energy source during mid to late lactation on liver
triglyceride and lactation performance of dairy cows[J]. ] Dairy
Sci, 1997,80(10) :2504-2512

Russell J B, Hino T. Regulation of lactate production in
Streptococcus bovis: A spiraling effect that contributes to
rumen acidosis[J]. ] Dairy Sci,1985,68:1712- 1721

Benke M B, Indraratne S P, Hao X, et al. Trace element
changes in soil after long-term cattle manure applications[ ] ]. ]
Environ Qual,2008,37:798-807

Millad W J. Cysteamine-induced deletion of somatostatin and
prolactin[ J]. Federation Proceeding,1988,44:2546-25501
Mclod K R, Harmon D L, Shillo K K, et al. Cysteamine-induced
depletion of somatostatin in sheep: Time course of depletion
and changes in plasma metabolites, insulin, and growth
hormone[ J].J Anim Sci,1995,73(1):77-87

SRR 5l IE B BRATG A 10 IR o e 4 4 = 1 3% P AR R A
JURP RSB f e L] ], & P B2 4%, 2001,32(6) :505-509
Bauman D E. Bovine somatotropin: Review of an emerging
animal technology[J]. J Dairy Sci,1992,175(12) ;3432-3451
MO AT IRRE L A AOF L ORRIAL I 2R & H OO &) i )
A AR R BCR L) ] o [ A 42 75, 2001,37(6) : 36-38

Davis S R, Collier R J, McNamara J P, et al. Effects of
thyroxine and growth hormone treatment of dairy cows on milk
yield, cardiac output and mammary blood flow[]J].]J Anim Sci,
1988,66(1):70-79

Wallace ] M, Milne J S, Aitken R P. Maternal growth hormone
treatment from day 35 to 80 of gestation alters nutrient
partitioning in favor of uteroplacental growth in the
overnourished adolescent sheep[ ]J]. Biol Reprot, 2004,70(5)
1277-1285

XLL A% e AR A WY, 45 2 ot e 6 R 3 05 40 A 8 37 W BT Ak
MG AR AL BB AR AR AR R LT ], O BE AR, 2015, 46
(3):416-423

ERC, T skt I AL R T B R R R 52 B A ke 8 L 9 A
AP PERE RN W AR AL SR PR 9w LT ). S8 F7 %4R, 2013, 25
(7):1595-1602

K BN B AEDRL S BT R ERL BT A A I R (M. 3 AR bt
Aol K2 Rk . 2007 : 48-96

W, 25 A I, 8, A5 2 G e X 1A A4 AR 7 P e R AR T Ak
TG A A AR AR RS2 e [T ], 3 8 3% 24 i, 2006, 18 (4)
261-266

Liu G M, Wang Z S. Effects

of dietary cysteamine

supplementation on growth performance and whole-body

protein turnover in finishing pigs[ J]. Livest Sci,2009,122(1):
86-89

Dunshea F R. Porcine somatotropin and cysteamine

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

MR ERKMFKFREmELI] hE & RE,1999,3506):
14-15

XS JH B A% L Bl ROK G5 2 e % 405 2 7= 4 LI 4 )
AL B ML) . b R BURE 2003, 14,10-11

Li AN PN N S U DO e S R A
(7] b9 5850 K 2440 AR B I, 2001, 19(4) - 271-275
A EBUE  EIRAL G5 2RI AT LSRR SRR R 2R
Wy IK A I8 L Al K di v A R A AR AR R LT ). S
£ .2005,37(3) :4-8

TEEW] Ko T MR LA, AL 2R I B R E XTI FL 20~42 J Y
A 7P R RN A3 S e R bR R S [T . A MO B A 3R L 2005,
36(7):667-673

Shen Z M, Zhang R F. Effects of cysteamine compound on milk
production and hormonal responses of lactating cow during
heat stress[J]. ] Anim Feed Sci,2004,13(9):663-666

FAR R EEAR AR , 45 2 DG e M ) A2 50 0 4 A 7 1 ik
I35 19 B KT R 2w L . o & 4 7 2005,41(2) :27-29
Wang C, Liu J, Yuan Z, et al. Effect of level of metabolizable
protein on milk production and nitrogen utilization in lactating
dairy cows[J].J Dairy Sci,2007,90(6);2960-2965

5K SR T TR B f e Bl R TR R R R N W A AR T MR RE Y
L), shi s 3224, 2007,19(2) : 153-156

[ AL AS [ 50 G2 b e o 4 5 0 A0 AR R A 7 B 1 R R
[ML b5t s i [ el K 2 A, 20041 17-37

TR, AHE VRS AR Lys. Met A1 Thr #2200
0—2 JT i B A P fil L T Ak AR 5 10 2 AR AL 4 B 0 52 e
(). A EAR R ,2011,44(9) :1898-1907

Kwok R P, Cameron ] L, Faller D V, et al. Effects of
cysteamine administration on somatostatin biosynthesis and
levels in rat hypothalamus [ J]. Endocrinology,1992,131(6)
2999-3009
Vernon R Dtal.
(reviews)[J]. Nutr suppl,1990,120(11):1496-1501
N 5K TS L A L S T 0 B 4 A A K P R L S
Tl A= W R 5 A bR B R e (D] 3 4 3R #2013, 25 (6)
1285-1292

Assessment of protein nutrional status

Fkuhara S, Suzuki H. Enhanced ghrelinsecretion in rats with
cysteamine-induced duodenal ulcers[J]. Am J Physiol-Gastr L,
2005,289.138-145

Lever A S, Perrone R D, Madias N E. Serum creatinine
andrenal function[J]. Annu Rev Med,1988,39(3) :465-490
Narayanan S, Appleton H D. Creatinine: A review [ J ]. Clin
Chem, 1980,26(8):1119-1126

Spence K. Analytical reviews in clinical biochemistry: The
estimation of creatinine [[J]. Ann Clin Biochem, 1986,23(1):

1-25

%'ﬁ‘%]éﬁ '7])(’:?3“:



