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Abstract The study was to analyze the effects of wheat-sorghum dietary crude protein (CP) on the growth
performance, protein deposition, plasma biochemical indicators, and liver protein metabolism of medium-
growing yellow-feathered broilers aged from 31 to 60 days, and to determine their dietary crude protein
requirements total of 900 31-day-old medium-growing ephedra chickens were randomly divided into five CP level
groups (16%, 17%, 18%, 19% and 20%), with 6 replicates in each group and 30 broilers in each replicate.
The experimental period was 30 d. After the experiment, the growth performance of broilers in different groups
was counted. The protein deposition rate of broilers with average body weight was determined every repeat.
Two broilers per replicate with average body weight were selected for slaughter sampling, and the biochemical
indexes of plasma and liver protein metabolism were determined. The changes of mMRNA expression level of
protein metabolism key gene in liver were detected by RT-PCR. The results showed as follows: 1) With the
increase of dietary CP level, the average daily gain (ADG), body weight and the body protein content all showed
linear and quadratic changes (P<<0.05), and the ratio of feed to weight (F/G), the daily protein deposition and
protein deposition rate showed quadratic changes(P<<0.05). Compared with 16% CP group, 18% CP group
significantly increased the body protein content, daily protein deposition, and protein deposition rate (P<<0.05).
Compared with 18% CP group, the ADG and 60-day-old weight of 19% and 20% CP group decreased
significantly (P<<0.05), and the F/G increased significantly (P<<0.05). The daily protein deposition and protein
deposition rate in 20% CP group were significantly decreased (P<<0.05). 2) With the increase of dietary CP
level, the plasma total protein content and insulin-like growth factor-1(IGF-1) of broilers showed linear and
quadratic changes (P<<0.05). Compared with 16% CP group, the content of total protein in plasma of 18% CP
group was significantly increased (P<<0.05). Compared with the 18% CP group, the plasma IGF-1 content in
the 20% CP group decreased significantly (P<<0.05). 3) The mRNA expression levels of /GF-1, mammalian
target protein of rapamycin, ribosomal protein kinase 1 and recombinant human eukaryotic translation initiation
factor 4E-Binding protein 1 in the hepatic of 18% CP level group was significantly higher than that in 16% CP level
group and 20% CP level group(P<<0.05). In summary, a wheat-sorghum-based diet with 18% CP level could
enhance the growth performance and body protein deposition of medium-growing ephedra chickens from 31
to 60 days of age by improving plasma and liver protein metabolism. The study enhances the breeding efficiency
of medium-growing ephedra chickens by promoting precision nutrition technology and optimizing feed resource
utilization, while also contributing to the conservation of grain resources.

Keywords medium-growing ephedra chickens; crude protein; growth performance; protein metabolism;

protein deposition
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Table 1 Composition and nutrient levels of diets (air-dry basis)
M A K /% Crude protein levels
i H Ttem
16 17 18 19 20
JE AL/ % Ingredient
F % Corn 23. 47 18.46 13.35 8.43 3.21
/N# Wheat 36. 00 36. 00 36. 00 36. 00 36. 00
i % Sorghum 16. 00 18. 00 20. 00 22. 00 24. 00
M1 Soybean meal 2.00 4.50 7.00 9. 20 11. 80
F A M Rapeseed meal 5. 00 5.00 5.00 5.00 5. 00
& 46 M1 Sunflower meal 8.00 8.00 8.00 8.00 8.00
K 8 Corn gluten meal 3.10 3.30 3.50 3.80 4.00
.3 Soybean oil 2. 60 3.00 3.50 4.00 4.50
i ¥ Limestone 1.10 1.08 1.06 1.04 1.02
B 245 CaHPO, 0.78 0.78 0.78 0.78 0.78
L-#i AW MR 4k L-Lys- HC1(98.5%) 0.54 0.48 0.42 0. 37 0.32
DL-7 % DL-Methionine (99%) 0.11 0.10 0.09 0.08 0.07
£ 3k NaCl 0. 30 0.30 0.30 0. 30 0. 30
T R K Premix" 1.00 1.00 1.00 1.00 1.00
&1t Total 100. 00 100. 00 100. 00 100. 00 100. 00
5 9% 7K F Nutrient level®
AR IEAC W RE/ (MI/kg) MEn 12.13 12.13 12.13 12.13 12.13
HLEAR/% CP 16. 04 17.03 18. 02 19.01 20. 04
HH =R/ % Lys 0.97 0.97 0.97 0.97 0.97
AR /% Met 0.41 0.41 0.41 0.41 0.41
O /R /% Trp 0.20 0.20 0.20 0.20 0.20
IR W%/ % Thr 0. 66 0.66 0.66 0.66 0.66
/% Ga 0. 74 0.73 0.76 0.75 0.76
MW/ %P 0.55 0.56 0.55 0. 54 0.55
Ak HE R 85 / V6 NPP 0.29 0.29 0.29 0.29 0.29

e DR R R T T A R AL 4B 2 A 9 000 TU, 4R E D, 500 TU, 4E4: % E 35 TU, 48 4E 2 K, 2.2 mg, 4E/E % B, 35 mg, 44 % B,10
mg, 4 A K B, 0.10 mg, 4k £ % By0.7 mg, 4 £ % B, 15 pg, fAHK 1 000 mg, £ (FeSO,+7H,0) 80 mg, i (CuSO,-5H,0) 7 mg, 4
(MnSO,-H,0)60 mg, #£(ZnSO,* 7H,0)60 mg, f (KDO. 6 mg, i (Na,Se0,)0. 15 mg. 2% 1F & WA AE 2 22 1 F kA R i 4 i+ 5
{5 R (LR A5 0 Bl oAy 5 R 6 0 2 {1, 43 9] 2 H8 GB/T 6432—2018.GB/T 6436—2018.GB/T 6437—2018 Jy ik #4115

Note: " The premix provided the following per kg of the diet : VA 9 000 TU, VD, 500 TU, VE 35 U, VK, 2. 2 mg, VB, 35 mg, VB; 10 mg, VB,

0.10 mg, VB,0.7 mg, VB,,15 pg, choline 1 000 mg, Fe(FeSO,-7H,0) 80 mg, Cu(CuSO,*5H,0)7 mg, Mn(MnSO,*H,0) 60 mg,
Zn(ZnSO,-7H,0) 60 mg, T (KDO. 6 mg,Se(Na,Se0,)0. 15 mg. *MEn, amino acid, and NPP were calculated values, the calculation
was made according to the values of each feed material in the Tables of Feed Composition and Nutritive Values in China (35rd edition,
2024) ; CP, Ca and TP were measured values, and methods in GB/T 6432-2018, GB/T 6436-2018 and GB/T 6437-2018 were used

for determination, respectively.
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%2 qRT-PCR3|#F 7%
Table 2 gqRT-PCR primer sequences

GenBank % 5% 2 , iR /C
B GenBank 4% 51495 91 (53 R/
. GenBank accession . L Annealing
Gene Primer sequences(5-3")
number temperature
F:CATTTCTTCTACCTTGGC
K RHEARKKE T 1IGF-1 NM _001004384. 2 60
R: TCATCCACTATTCCCTTG
B F:GGTGATGACCTTGCCAAACT
WIS HEMERNEA mTOR XM _417614.7 60
R:CTCTTGTCATCGCAACCTCA
F:TGGACCATGGAGGAGTTGG
¥ BB AR B 0 1 S6K 1 NM _001030721. 1 58
R:AGCACTCCGGTCGGATCTT
B I B AE 45 A B 1 F:GCGAATGTAGGTGAAGAAGAG
BAEYRENTFAESEEA XM 424384, 7 60
4EBPI R:AACAGGAAGGCACTCAAGG
F:GAGAAATTGTGCGTGACATCA
BN & [ B-actin NM _205518. 2 60
R:CCTGAACCTCTCATTGCCA

1.5 HiEAERS TS
i H SAS 9.0 PROC ANOV A 2 J¥ X} 4%
TG bR AT 5 2240 B, P<<O. 05 ] I Acb B 24 107 22 &
8 ZFPE . /] Duncan [C 2 5 WAL, X 46 A BLZH 11
BIESEAT DI LA . R, 38 At E 38 2 R
(Orthogonal polynomial contrasts) 43 ¥ &b B &5 17 ()
A CER AR RN RN D o 3 e a4 2R DL B (E
iR E X308 o %22 5 3 Y 5 A A I 4
b AT R 23U G 4 A, 1 IR 3 DA% S bR ol R
ilt 1) S5 3 B A AR AR 2R 1 B KO o TR AT
y=Az"+Bx+C 3
To=—B/(2XA) 4
A AR R IR BAUER — R R4, C AR
FH RO, y R 22 7 0 AR AR U E (H, o AR 3R R
FL A T BTK -, a0 o ol B %) e RROREL 2 11 B 7K

2 ERS5HM

2.1 NE-BRAGFRIEE B FRKEST iR E R EG

ARMEEENEEARTBETYREM W

W3R 3 7, Bl /)N A2 - B L ) bR 2R 1 B
JKOF 82 5, 31~60 H i A XS24 H 3 5 .60 H i
TRE HLER (0 H B AR R 5 2 R A
TR T (P<<0.05) B E L H UL R
A BB R 5 i & R R(P<0.05) . &5
16% M EE M AL A L, 18 %6 HLER 1 41 A A9 ML A
BT H AR RS R H DR A AR
RV R BT (P<0.05), 5 17% M&E 5

ZH A H, 18 %6 ML AR (1 5 21 PR AL 2 P 0 H A 2 B
FEIE(P<0.05). 518% HEHRAMIL,19%
120 %6 HLEE 11T 4 A XS - X H 3G A 60 H it A
i REAR(P<0.05), B [ i & T & (P<0.05);
200 RLAR 11 J5T 20 PR XM 2R BT OB A i T
(P<<0.05), H UL EE 11 5T o A8 1 Jo 70 FH 36 B 3%
MR (P<0.05),
2.2 NE-BREEMREEALRAKE 60 H R

iR B R B 3G 0 3% A L IE AR A0 AT BE I B RAR gt

By i 1 B9 B i

W3R 4 Fr R, Bl /N 22 - 5 ALl ke HhofL 2 1 o
KPR L 60 H 4 PRSI B P f i R S R
FEA KB TAGF-D ¥ S & —kith & 7t m
(P<0.05) ., 5 16% .19% A1 20% H #H 1 5 41 A
W, 179 F 18 % AL 85 (1 4 60 H #8138 8 1 & &
ER M (P<0.05. H520% MHEHBRAMLL,
17 % F1 18 % AL 11 20 60 H i v 2 750 JBE 38 49 1 3¢
IGF-1 3 8 42 5 (P<<0.05), i #oHL & A 5K
XF 60 H 5 v YRR 5 XS T IE O 58 AR 1 5 AR O g T
PRI B F 0 (P<0.05)
2.3 MhE-BEREBARPEZARAKTEI 60 B

rh j3 BY i 3 XS BT BE IGF-1/mTOR @ B C @ B

B mRNA & 7K F B9 51

P P& 1 AT ) ORI E IGF — 1/
mTOR {55 5 i #% 5 5 3 [ mRNA ik KV HA &
R o B TR AR K OT 1 B e X R
IGF-1.mTOR .S6K1 1 4EBP1 mRNA & ik /K - &
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Table 3 Effects of the wheat-sorghum dietary crude protein levels on growth performance and rate of protein deposition

(dry matter basis) of medium-growing ephedra chickens from 31 to 60 days

TR MM B A 5K SF Dietary crude protein level PA{H P value
Iji H Ttem SEM ML 2 P —~W
16% 17% 18% 19% 20% KA . o
. Linear Quadratic
CP level
A KR
Growth performance
31 HitAHE /g 31d BW  644.00 644. 44 643.78 644. 06 644.00 0.27 0.519  0.653 0.903
60 HiB{&k /g 60d BW 1520.43ab 1536.78ab 1558.56a 1483.00b 1478.25b 16.73  0.009  0.015 0.036
FHIH R B /g ADFI 95.48 92.79 93.50 92.09 91.16 1.40  0.277  0.037 0.114
VI HHE /g ADG 29.2lab  29.74ab  30.49a  27.96b  27.81b 0.56 0.009 0.016  0.035
BIE L F/G 3.27 ab 3.13ab 3.07b 3.29a 3.28a 0.05 0.004 0.206 0.008
N =
*ﬁgﬁ‘ﬁ‘aﬁ/\g/g 15. 31c 15. 80c 16.85b 17.51b 18.27a 0.23 <0.001 <0.001 <0.001
Daily CP intake
BT/ % Mortality 1.11 0.00 0.56 0.00 1.11  0.68 0.563 0.999  0.378
TR 1 BT AR >
Rate of protein deposition
S/
EHR " i 43.47b 45.78 ab  49. 14a 49.69a 46.43ab  0.70  0.020  0.047 0.005
Body protein content
i
; J RERRR /g 4.73b 5.63 ab 6. 56a 5. 66ab 4.93b 0.19 0.012  0.765 0.003
Daily protein deposition
HA BT/ %
Rate of protein 30.90bc  35.72ab  38.96a 32. 35be 26.91c 1.16 0.005 0.171 0.001
deposition

TE = 1) — 47 RO bR B A Tl /NG 57 1) 3R 22 57 ik 25 (P<<0. 05) 5 5 A ] 5 RE sR AR VE 7 BEFROR 22 5 AN 35 (P>0.05) . K4,

Note: The different lowercase letters on the shoulder of the same row of data indicate significant differences (P<<0.05). The presence of the

same letter or unmarked letters indicates that the difference is not significant (P>0. 05). The same as Table 4.

J6 ETHE T R 3 18 06 HLER H1 Bt /K 1 41X JH DL F1 BT DRSO R s F bR g2 17. 6726 , B H 5 22
E IGF-1.mTOR .S6K1H1 4EBP1 mRNA % ik /K F BN 16.52 g/d; LUK SR & B8 80V 38 A 2
WEE T 16% ML & [ K -4 (P<0.05 . 5 17.63% % H 75 B4 16. 48 g/d; LA IGF-1 & &
16 % ML B K20 AH B, 20 %6 BLEE (5 7K SF X3 JF SRR AR bR 17,550, B H #7250 16. 40 g/d.

HETIGF-1/mTOR {5 5 18 % < B FE [ mRNA £ ik K

3 it i
W B E (P> 0. 05), I’

2.4 ZX H%@Uﬂﬁ*ﬁﬁﬁi’ﬂ*ﬁ*ﬂﬁl‘:‘lﬁ £E 31 MNE-BEREARPEZRERAKEN31~60H

H1 ¢ 5 Al i il 4R (1A 5 R UL AT A % s BY R B X8 A KM BRI AK R B BT AR B S
I, 31~60 Hﬂ?@*ﬁﬂﬁﬁi&fﬁ%ﬁ%*ﬁﬁéﬁﬁ%%gu ik'@ﬁ%%@IEEQMWiﬁFYR ) M ) R

3 HAE O ROV AR AR 17,5000, B Hl 2y R AL AR MR TR B R AR A . AR BF ST
16. 36 g/d; LUBHE L R0 #8502 17. 800 , B H 2 SR Bon WAL E )\7J(EPX¢ 31~60 H % s 7Y

iR 16,64 g/d; LK B F1 A A AL 48 bR R
18.35% , 5 H FHEH-N 17,16 g/d; LA H & H BUTEUT

FEE A H R ERIRA B F S, X 5k Z %
AR 1~42 H I H B E & B s A dE st ah g gk 1E

NN AR bR 17. 98040, B H 75 24 16. 81 g/d; FE SR 1~42 H i £ 51 X9 1 BF 5T 45 2R —
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Table 4 Effects of the wheat-sorghum dietary crude protein levels on plasma biochemical indicators and liver protein metabolism

enzymes on 60 day old medium-growing ephedra chickens

) #HH 2 (A B K F Dietary crude protein level P P-value
T
i H SEM — :
Ttem A 24 b — %
16% 17% 18% 19%  20% BKF T o
Linear Quadratic
CP level
1fiL 3% A= fk ¥ A5 Plasma biochemical indicator
BEA/(g/L) TP 21.43b 24.04 a 24.23a 21.39b 19.67b 0.42  0.001 0.046 <<0.001
MM/ (g/L) ALB 13.02 13.71 13.99 13.83 13.43 0.39 0.947 0.727 0. 688
BRE 1 /(g/1L) GLB 9. 66 10. 71 9.54 9.62 7.31 0.48 0.282 0.098 0.107
HEM/BREH ALB/GLB 1.75 1. 18 1.63 1.95 1.67 0.09 0.130 0. 444 0.649
JR1R /Cpmol/L) UA 327.02 334.71 347.89 344.65 351.25 9.42 0.928 0. 382 0.665
K%/ (pg/L) GH 14.91 16.53  15.59  15.81 14.88 0.51 0.843 0.851  0.646
R = K 1 L)
fi?ﬁ?ﬁéﬂiﬁ.% /Cug/ 27.73 ab 30.06 a 30.15a 27.62ab 24.90b 0.57 0.017 0.043 0.003
2 %= X .. gj:/\
Hﬁ%iﬁédﬁk.% nA 11. 64 11.74 12.42 11.60 11.16 0.25 0.622 0.530 0. 384
%115/ (pg/L) IGFBP-5
JHF 0 2 4 54 35 Liver protein metabolism enzymes
AEIL B/ (U/g) AST 4.46 5.23 5.55 5.29 5.16 0.14 0.184 0.179 0.053
AR/ (U/e) ALT 3.24 2.91 3.05  3.12  3.16 0.09 0.835 0.963  0.679
ARG /4 AR 1.44 1.71 1.89 1.81 1.66 0.07 0.312 0.255 0.090
AST/ALT
o (B RO (K X 1~42 B % b 5Tl FART 1720 M 1800 ML A BT 4, B HokH & b i 3%

X1 J 7 2 ok B A A S R ) DR B 1 KO T
1 b T A A A RORL AR K 19961
AR BRI & B, B R R KT B 2 L 56~70
H % v ] L3S R XS SF- 34 H R £ FURL L2

TR R = a%%%ﬁiﬁﬁ&ﬁiz*a%%
=Rl 2T s A5 A AR T AR TR B A A AR
56~70 H % v [l g £F 39 fa) i KL 8 (1 5 K CSF R
22.73% . TAMKHLE A EKF R EWET 1~56 H
7 18 R B 3] PR X BRSSP X H 3G ROREE LG, 186
FL&E (A B 41 F- 35 B 8% 8 R 28 H g oK & W E KT
209 HLEE (G20 (R HORL R L B 25 T 20 %0 LR
JBT2H 516 Vo #H AR BT 2 7 4 H 3 3R 56 H % oK B i

BT 17 % A 18 Y0 MLER (1 4l HEFE 1~28 H ik 12 7
Y B PR Y BE Y R OHL R R K S O 209
29~56 H #4 fr] H KL 2 (A K SF R 17 %60 JE Rk N
AEOTPL 26~45 H W AT 2238 Sl iR 56 X g & B,
18.50%6~22. 50 % HL3& H B /K F & 3 52 i 4T 22 X%
KOR R X H B RUR R H, ELRE B ORLAR R
I T AR AR R Hy H R R AR R
1A =TI = O EN e e 5 o 1 ) 115 o = R |
HOMLEE A KN 21, 40%~21. 83% , 5 AR BF 58 45
WA B, 5 1, LS B M A UK A B
T LA 4R (I8 T Sy S8 A7 1 % T A v R A2 AR
T AR 1 ) FH 28 A 38 0T ) 3R AR A ECHE B i .
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The mRNA expression abundance of protein metabolism related genes in liver
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Bars with different letters are statistically different, P<<0.05.
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Fig. 1 Effects of dietary crude protein level on mRNA expression abundance of protein metabolism related genes in liver tissue of

medium-growing ephedra chickens
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Table 5 Estimations of optimal dietary crude protein level based on quadratic regression models

REHEAR #HHAMHEARS
I gE| Il )5 J7 & R? P1H K/ % W/ (g/d)
Item Regression equation P value  Optimal crude Daily crude protein
protein level requirement
V¥ H /g ADG y=—0.3312"+11. 4732 —69. 434 0.686 0.035 17. 50 16. 36
BLE I g/g F/G y=0.038 62°—1.371x+15. 304 0. 589 0.008 17.80 16. 64
A EL /0
MSEEE\%E." /0 y=—1.1772"+43. 200z — 346. 640 0.773 0.005 18. 35 17.16
Body protein content
e R0 E=N
E“‘ILE\EEEE/? y=—0.3702°+3. 310z — 113. 310 0.723 0.003 17.98 16. 81
Daily protein deposition
WL 2 /0 4
HFRILE .K/A . y=—2.1032"+74. 343z — 619. 420 0. 885 0.001 17.67 16.52
Rate of protein deposition
BEM/(g/L) TP y=—0.8352"+29.443r — 235.610  0.896 <0.001 17.63 16. 48
BEMAEK 1
RERHERET L/ y=—0.908 62°+31. 8992 —249.890 0.971 0.003 17.55 16. 40

(pg/L) IGF-1




160 0 LN ES I Y NS S 4

2026 4F 55 31 %

I 50 RN, U 2 R0 E D BRI 430 DA H
B E ORLEE L RN R AR L 45 3 31~60 H i i 7Y
JBR B X R 3 4 L 2R 11 B R 4 o 17,5006 il
17.80%% , Ho Ak W HHL 28 11 52 7K 7 R IR — 2 5 43 H AL 2R
Pl 22 16,36 F116.64 g/d. 45 R Bxw, 5
CHE P Y8 F W ) b fE (NY/T 3645—
202001 v gl A K B B ) S 25 (17. 50 %6 AH L A7
TE— 7 D 22, 4 D0 5 TR 26 AL Bl 24 A O o

BEARVBHEMEAREERFHRREE
IR TR R W B0 AR A R B,
31~60 H i rf 2 A1 PR 25 3 4K 8 (1 BT 5 1 B A 1R
FEL AR 1A 7K - B4 38 o 2 e Pk R R i R B L X
T Bk N 45O E A 220 L B I 5 R — 3, (0 S R
S TE P R HOP XS RN — B SRR
SR ST I DR OREL R T K X 1~ 12 SR i
VG S X RL AR B A KL AR 5 U AR R e
L 1~42 H R, B 2 A TR T e S
PG 31X BT A i BRI, 17, 3 00 AU AR A T
DUAREE®H T 19.3% 4. sKIEIFEZE" W5 L
WLASHIB S G E A TAHA7.4%CP,
18.7% CPHOEMAFRIIAER ZF &5 T HEN R4
(20%CP.21.3%CP M 22.6%CP), Lk F#F5E
RN BRATREMARKAN LN ERSTRE
e 2 1 R RO AR OR B 22 5 0 AR P 9T 45
SEF O, B RO B KR R, 31~60 H ik
PR R B P R f i L H OB R B RN R SR TR
AR B B T S B AR A B, 1 B ARDRORE 2K 1 T
KPR AN R, BILAA 1 T A 38 2 BEL 3 i 4 45 2
Jo U RUR AR A ; 24 A 45 3 = e, i AN BB 98 4w bl
AT b TR A TR AR 2 2 AL A AR 1 25 8L L 34 mT e B
HEG S5 AR, A 23 1 AR T DO AR AR B AIR . 3l i )
St 28O R R R A T R AR, A S AR B B
i H AR B BT i AR B BT TR S RO FR A
73 % 31~60 H @& B AR B X Bk X MW
ML B BT %5 40 0 o 18.35% . 17.98% Al
17.67% , HHMEARFHFLEEN17.16.16. 81 F1
16.52 g/d.
3.2 NE-BREARPEESKENRERERKE

38 10 3% 4 L 8 FR R BT

M3 AR AR g S R Rk E
SR AR B AR T A AL A P A IR AR AR 1 £
M E AR S PUMR ST & B, T AR R R

TKOF- 8 2552 ) 1~28 H 1% 12 o 78 35 3] 1R X B A 1 3¢
SR LR AR A i (F DR 2R 1 KO X 29~
56 H iy PR i 2% 4 2K R B A R R R
EAST g B kB0 A 1 K P s S B0 R
TRV ORI A AR, AR RAE R
60 H i PRSIl A AR 1 B ) ROR B 1 KO 1 T
e 2 IS T S A A e e, B A Y T R
HH KA F T AL /DR AR E AR A
FH o PRERAE R 85 7 B A6 3 % I i 287 1), J2 Al it
AR BRI 0 SRR AR A R AL i I 5
KB G RORL B (1 KO 3 R 22~42 H ARk
TR B PR X RE RS I TH IR B2 7 2, A 43~63 H i BEXY
LA PR R & 5 TG 5 3 52 ) ] HORL 2 (1 KO B 3
S 22~42 H % F1 43~63 H % e Kk 55 35 3P P 38 A
X007 IR R B, AR B S & B, T RRORL AR T K
SEXF 31~60 H i PG Il 5% v PR R 7 TG B S
50 5 S 43~63 H I P R B HE R A 3G )R
BUMRSE AR 1~28 H 15 3 78 5 50 PR 39 REXS - i A
FEAE A — B, UL BRI A5 SR U A RO B
KT XoF PR R ol 2 A AR S Y 5 e S a2 P )R
A K B B 5

IGF-1 3 B iy R 4 6, 38 20 98 49 JBl 5 R AR K
725 A & 11 (OGFBPs) k% S 41 M I 1, IF g %
M RAERKMER G AR, I S5ENRKZH ST
AR EBEMIREA L RAEED L 7~12 Ak &
X8 Sy 1k 5 X6 G2 1) R W T B L DT I A S 21 1Y) 2
SRR LA P E T 5 AR KA SR L 43S IGF -
1R IGFBP-5, W58 45 R 3R W, Bl fa) R L 2 11 T
IR B 5, A XS I TGF -1 & i S 2R M A — vk ith
Ltm, HIGF-1 &b 54 H i &E—
B, I 25 B 5 Ju Rk AF A AT 2209 T F T R AR
J T LRSS AL, X U6 31~60 H ik A K
301 PR A K R A TR R 3 A &5 SRt 5 AR BF 5 v
A R TR OB SR AR KRR R AR fE
SR IE N o Fh AT DA )RR B 1 5 K O X
YRR B AG 15 A= b A8 AR 5 e 5 AR K B B R
S, PR IL, 76 T 35 2k B v, AR R PR R Y A [R] A
KBy B, Bl B RL B0 AR R R A s A
TR T A KR B IFRe IR me i A K PERE .
3.3 NE-SREFRPEE S RAKFEXFEERF

HGATEEARRRIGFHE M

A L B RN A TS P I O T U 24 i A £
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FE UL B A s O BB R AR . ARG R ER,
T AL B K X 60 B4 #E SR A XS T I A 3 R
AUl 1 35 P 2 B R 3 3R B PR XS
A 2 B E R 2 3 R 1) S AR 0 A o

JH R AR 2 K& 4 5 43 i IGF -1 () B 2 4
LA WA JE B 2 B S B E 2 IGF -1k B
[ S NITTE A AR - = R (S & E (I SN 2
B, 18% IR RS NE A 2 b IGF-1 mRNA %34
R FERT 16% M 20% 41, H X P4l 2 fa] Jc
2 RUY L ORWE AR B OR, R IGF-1
mRNA 1A X 3R 35 i B & DR oML 8 5 KT
A A 5 S TR e BRI A R B Y e R R KT 3
JnE] 18% mF, BFIE IGF-1 335 & ik 8 B £, 5 1 3¢
HIGF-1 & X — 3. PR RV IGF-1 7] DL
% mTOR, 338 i S6K1 Fl 4AEBP1 2 A~ A [a] () #E o
Sk A 1A N BRI A s AR SR R B, R
FHL AR BT 7K P 1 O B 34 5 | B IGF-1/mTOR
15 53 [ G B L ) mRNA ik F WL FIE
TR ER AR, 22 DR AR T K T 1 )
18% W, Ho vl RE 38 &8 75 5 9B IR XS R 43 0 IGF -1
HETTECHE mTORAF 3, {2 25 JFF I A 1 o4 AR
s Pz AR A XS AU R B
4 &5 Al A X 1 o
3.4 HERNEFABRAREEAREZENRIT

ok AR B R R 0 R — SR R Y A
O 56 B TR P — A KOTSRS A
TE— B 25 o A 5 v T 480G Il 3 A= Ak 4 A AL
JUE £ 5 A A s 18 R T 2% PR XS BILAA A B AR
R AR K L B AE O IF B Al Gk A B A R
JE T AR R AN A A AL AR R AN IGF-1 5 8O
e ZECC R KT 0. 88, B W% Wy BE WL B 1
TORRURIL I A= Ak 46 A 55 1) M R 2 11 03 K OF LE A A
AL RN R, B, # ALK R T
FRFE bR CHE BT OC AR 560 S 1 22k %, 147 31~60 H
B v AU B OP) PRXG RE S A RO B K O
17.67 % 3 FRk 2 & il 3¢ A= AL 48 br RV 1 FT IGF -1
), SRR BT K AR IR 17,6300 Fl
17.55% o i 2% B&, a1 Ik B Bt v ol Y R o 49 1
X ) R OML R O K P 3 B 4E SRR AR 17.55 %0~
17.67% AH o AR TP A 8 IR 5 4 )b fe
(NY/T 3645—2020)"" v It A4 K B BE 9 2 % (A
(17.50%0) , #E W0 v] B8 15 35 Al 1) B2 v 119 4 A A 2 2%

DM . DNEME R PUE IR T 238 nsh
T 1 T8 BB K B, AR T8 IR W 5 A N, s L/
Az 0 /ey S RN AR BN 0 A T R R0 R S RE P
PEW) BTN 45 2R T AR

4% @

FEARTFTE SR T |, /N7 - S A R R I 3%
AR AE A 12. 13 M /kg, B & 1 5 AR 9 & R
Ao TR K 40 9 0.97%,0.41% .0.66% F
0.20% B, 02 BT 7K S Ry 18 %60 B AT o 2l 32 (A 39
I3 I JE 2R 1 5 AR 4R v 31~60 H i Hh 3 Y JER
B BEXG A AP BRI AR 1 BT OO AR o 3l ) - AL
IO U R R Il U 5 R A, 43 51 AR R RRLR
M3 S E B A ALK IGF-1 88 GhE RER K
T 0.88) Ky & W $8 H5 , 31~60 H #4 v 33 A1 JpE #4539 £F
X 1) R B T T A IOl 17,67 %6 .17, 63 % F
17.55% , % H ML 1 B 5 2 &y 16,52, 16. 48 I
16.40 g/d.
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