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m B AR EAERRTAERKEZE (Growth hormone, GH) t 35t /1 37 3 2B #& L2 o 38 78 64 R L A4, KA
Rk GH AR T FRMm 3G IA g Rvm . B AR REEEK PCR ¥ 8% 4 GH AB &G A% R (Coding
sequence, CDS), 3 M ZE pUCM-T #4k, JFif 44510 E A8 R X &Rk pEGFP-N3-GH. R BH4% 8 52 0F 5 b2
% PCR # GH A B £ 5 M7 &4 B RIA XA BANEFRKI) FeyRAFNL, REZRFRRTH
Wutm it S+ B AT, F4 GH A B A R A SRS A @A AR GH & B 45 8 Ilm o8 s BB 8 ILAE KA H
A% BTk EAHAKETF-1 (Insulin like growth factor 1, IGF-1) 5k & 44 KB F-2 (Insulin like growth
factor 2, IGF-2)R B kAt & . FH K AT EPCRERE T, GHAR AT M FT RFBAMNTH AL TN F
FHRKMN, £t foR THERXNFHERLAETEESTFHFREKM (P<0.05). @ittt RILH =R LN,
#8 1k F pEGFP-N3, pEGFP-N3-GH #4242 % GH 5 IGF-1. IGF-2 A B ATt o) & ikE, BAERS
Meg 4 ABTH(6h. 12, 24h, 48h), AL GH A B AL BT LR S FTHILMILIE AR FE (P <0.01).
%RRT, GH AR TRHAF MM T F4 BRI E, st EA EGeAEER, XA —FIRRE GH A
B 2500 3 R A KA H )% rmALh] B2 K ah
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Abstract:
proliferation of Guizhou cattle. The coding sequence of cattle GH gene was amplified by reverse transcription PCR,

The aim of this study was to investigate the expression of growth hormone (GH) gene on skeletal muscle cell

cloned into the pUCM-T vector and then used to construct the GH gene overexpression vector pEGFP-N3-GH. The
expression of the GH gene in skeletal muscle-related tissues (psoas major and longissimus dorsi) of Guizhou cattle was
determined by real-time fluorescent quantitative PCR (RT-gqPCR). This was followed by culturing and identification of
the bovine primary skeletal muscle cells. Subsequently, we introduced the GH gene overexpression vector into the cells
to investigate its effect on the proliferation of bovine skeletal muscle cells and the expression of insulin like growth
factor 1 and 2 genes related to skeletal muscle growth and development. RT-gPCR results showed that the expression
level of GH gene was higher in the psoas major than in the longissimus dorsi of Guizhou cattle, and the expression level
in the psoas major of Guanling cattle and Weining cattle was significantly higher than in the longissimus dorsi (P<0.05).
The transfection and proliferation results showed that pEGFP-N3-GH significantly increased the expression of GH,
IGF-1, and IGF-2 genes in skeletal muscle cells compared to pEGFP-N3 (P<0.05), and that overexpression of the GH
gene also significantly increased the proliferation rate of skeletal muscle cells at the four periods examined (P<0.01).
Our results suggest that GH gene can promote the proliferation of skeletal muscle cells of Guizhou cattle and exerts a
positive regulatory effect. This lays the foundation for further exploring the mechanism by which the GH gene affects
the growth and development of Guizhou cattle.

Keywords: growth hormone gene, Guizhou local cattle, growth performance, skeletal muscle cells

HK#E (Growth hormone, GH) H5iFL &
(Prolactin, PRL). fii#f#¥. % (Placental Lacto
gens, PL) J&[Fl—RKZE%E, TEMEYERKK
Bl R A CHIER . 4 GH BEREAL T4 19 5
gk, Wy 5 MMEFM4APMNE T, 2KY
> 1800 bpt™. RIHBFSEIN A GH RAESIHFIA
RKAERAAEKEER, JEkBE#HINIRE GH if
1 255 4 i TR R R P9 G A AT GH 2K
AR RNA 58 PR A R, A2 3 B b Fn
BRIy, BRI B WL AR K R L
TEAN LB IR BL TP U IR R R ) GH Al 75 48 [
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oK K T R HE 3l g 07 4 4 4 g A e e
M4 GH HHEMEZ AL FmERETR
HEBEEH. 8B5S R LM, GH &N
9.2 639C>G 1Y AR 1] BB S 5% 6 P4 B A {4
RS ARRHE L M R P AR B A LA
ok A S OV 5 T R e P 2E R B, GH 2%
K #£7E 9.204C>T . g.420G>A . ¢.3699G>C .
g.4000G>T, g.4001A>G % 5 bz 75, iX i H GH
RERZEMFE, R EKR. HER, ML
GH JE [RI X 53 4 i 5 85 28 A= KM R 1 5% 0l 1) 9F 5%
fiif .

SN H AL TR [ = Bt AR, A B
MoK+, 228 7 M AT,
AR B4 BT RS R R A
KT, YA A A E R L i
FLR . P PR A e . (H R TN D s A S A
2t [ SR IR RR I, B by B 2R A AR AR S0 |
RGNS HEGE R B, RS T e B
AR R A I AR R R L R EREE AR S A
P R A AR I R e A S o O 5 5
M A GH R st A% R, 1 il H X B R AL
2 B3 A S R, LAY B A 3 PR ks 1%

1 MEET %

1.1 ##l

SN T BRSOk B SN A e B R
B 5T, PR 18 JT IR o . SR E A
A RS RAFE) 9 kA (Hrhocil g | B4
BT A 3 3k) o SREUHN T B AR LA DG 41
FERNEGE R, FKESG BN RS,
AARE (-196 C) hORAF, 7 [l S50 = P17
RNA $2H, Ibak, DL 60 H & B I a4 At 4,
B2 m RIUE R AL E T HHHERMEERN
PBS ZZphiH, 7 [l SE 56 2 HE A TR LA I 1Y 4
B AR

&: 010-64807509

1.2 R

TRIzol® Reagent % H:4y RNA $2BUG 5 |
CDNA 554 sl R & 38 B 52 3 Em e A= 9
AR 9t /I A 5T GenStar 22
PUPEGE AN . DNA 3 B4 A ORI 3 28 TR
TR (i) By ARRA ;s BREZRR N U]
Xho I .BamH I B E4AY TR (KiE) BihA
FRAW] s BokL/E 5 o 75 3R ok 3 USR] &
HRMRARHE ([dtaw) A RA R ; pEGFP-N3 %
A F AR S = AR AT
1.3 FHik
1.3.1 RNA HRBUS % —%5E cDNA A

218 TRIzol® Reagent 13 B 45 42 it 5 % 4= &
WAL CHAE (FREMNSERN) hr s
RNA. ik B 5 24 200 ng/ul. IR F GenStar 24
A AEE —5E CDNA 30 &% 5 il 0] &k B B
RNA 3 1 A Fi B I X 52 D) 306 s S5 45 i 5 — i
cDNA. B il 20 pL 39044 5% f i BRI, 45 RNA
template 1 pL . Oligo (dT) Primer 1 pnL .
DEPC-ddH,0 7 pL. Reaction mix (2x) 10 pL.
StarScript I RT mix 1 pL. FURRKHE B,
FEETES L, 42 CRBE 50 min, 85 “CH#k 5 min,
INAGEER S, #% PCR =il & 20 "C Uk IR-AF
1.32 FlYHEI5E R

i GenBank H i 24E GH 2K 731 (B 55
NM_180996.1), F|F Primer Premier 5.0 {443 51
W59, 16 GH JEE va ke [ 5o s fin B i
PEIYITG Xho T MEGEVIN. &5, 7€ 3/ BamH 1
F14) Wt U057 o5 - 1 T 7 ) R A i 5 DA 8 s B0 3 1
HERRE , DAE B LA I AR OGS R IGF-1 (5%
5 . NM_001077828.1) . IGF-2 (& # 5 .
NM_001367627.1) AXFH4, 5l¥EFEWLE 1. L
#4 GAPDH (5% : NM_001034034) WAFH
HHE, sl A T AW TR (1) BoaR
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x1 SIMFIER

Table 1 The sequences information of primers

Primer name Sequence (5'-3") Tm (°C) Size (bp)

F.GTTTGCCAACGCTGTGCT

SHEL R:CTGGGTGTTCTGGATGGAGTA UL R

GH F(Xho I ):CCGCTCGAGATGATGGCTGCAGGCCCCCG 50.0 654
R(BamH I ):CGCGGATCCCTAGAAGGCACAGCTGGCCT '
F:TCAGCAGTCTTCCAACCCAA

C R:AAGGCGAGCAAGCACAGG UL R
F:AAGTGAGCCAAAGTGTCGTAA

gHel= R:GGACGGTACAGGGATTTCA Ul =

SR F:-TGAGGACCAGGTTGTCTCCTGCG -~ e

R:CACCACCCTGTTGCTGTAGCCA

Note: the underlined is the restriction site to the corresponding endonuclease, and the shaded part is the protected base to the

corresponding endonuclease.

1.3.3 ZEBZENEER PCR M

K H SYBR Green I JektikififT RT-gPCR Jx
o RIVIKZREE N 20 pL, Hrbf & —5
cDNA ##z 0.8 uL .2x RealStar Green Fast Mixture
10 pL WP R IES 14 (10 pmol/L) 45 0.8 uL .
ddH,O 7.6 puL. RT-QPCR FEJ¢ Mok 95 C
2 min, & 40 ME T i#47 (95 C7AE1E: 155,60 C
Bk 30 s, 72 CHEMf 30s) FZhy, FEIIE UM
LA A Bk B R . A FERIE 3 AN E
&2, I EAR R B BAEXT RE, X GH JEAE S
7 A IR AL S K WL 2 i S B ik /K7
HEAFRG 5 31 272Uk ) s R e SR R R kR
S BIAE 0.05 5 0.01 7K Hl Wy 22 S b
1.3.4 GH EFEFER A& pUCM-T-GH Mg

W4 GH R 4 fid )7 514 PCR Y1 )5, ffiH]
TP W B I AR R 8 R AT 4R BT R A7 e el ff 52
5. RS, ¥ Y5 pUCM-T #ik 16 CF
HERE 12 h, Ak 2= KA Escherichia coli DH5a
JEAZ SR, Bl SR ARCE 37 CHE IR FRAE
HEESE, RISk HRBOE A b9 e Bt S T PCR
B E,  E A 3B E e v Dk R I AR N, ),
A HMATNEREZE TAEY TR (BF)
JBe 0 A PR w347 0 B
1.35 GH EE#EHR LB pEGFP-N3-GH 4 #

K% DNA Star A7 L XS e, # HXT i
B R, IR SR/ N R s R IO

http://journals.im.ac.cn/cjbcn

Rk BUR i Xho 15 BamH [ XUEGYIEF T
S-SRI SEE, 7RI T4 DNA 4 S HRE I B
W= 5 V) G i pEGFP-N3 BB Rk A gk 17
Yz, JFRUEAL R RFFIA E. coli DH5a 57
Agifrh, WAk . RS 5 WK PCR BT,
ik B A H B Rl IR R B AE LAY TR
() Rt PR W, RIS bkt T 4 4 B
P DRV P O R OB D) 2, I JC NS R R
R BGOSR BUTRL, —20 CIRAT7# .
136 EABBRIMRKYSEERREE

DL 5t M A D08 B AR Tl i v i G U8 i 28 S b
BE, SRR NAL, [/ PBS Z ik 75% 2
WSS UE 3 3, KT S W5 T F BT A7 2y
2 mm® ZE A /N, A B J5EE 37 (CAKIA 1 h,
L2 E A DMEM/F-12 5848537 L4k
AL K #2b 4, 200, 400 H 20 it i 2t
A7t yE, 1 500 r/min &> 5 min, #F EiE,
DMEM/F-12 58 4 55 R BB TR UTTE , 76240 i 3% 744
HiRE SR 5 h i, SRR AL RN R A F] 90%
DL SR 6 fLAR, fF 6 FLAR A 40 At 2 B FR K
ik 80%H, I H-E 4y i) G 0 i 8% LAt M k4 7
1.3.7 pEGFP-N3-GH # 4§ Z & 4 58 L4 i

TENG AR Yk ) & Lipofectamine 2000 i
W5 B 48 5 T R Ik ik pEGFP-N3-GH | %5 %
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i pEGFP-N3 7 5ll5% e ZH A B as LA, 42
FEAIJR, A 37 'C. 5% CO, 4il g &% 3244 vh it
FIRE9%, 24 h 5l FH 2O 0 G0 WL2 4 i) g
R, MR AN b & A5G HE 1 GFP 1Y &G I
125 340 W 2k A %) e e 2R
1.3.8 SERFRIEE B PCRAGN GH KA K I E#E 40
7K Rk 25 AL

¥ pEGFP-N3-GH %4t 2 4= Bk LA Ml f5
H ] TRIzol® Reagent iz 7] 4 #i B ¥ 4= - 82 L2 i
H) R RNA I U5 58 cDNA S5 —55, 5L
¢t i PCR 2 pEGFP-N3-GH X} H {3 A
GH i #slafud: K IGF-1 5 IGF-2
TR, RNMIER . FF. SdEdPES 1.3.3
iR AR
1.3.9  GH ZE Xt 40 fa ¥ 58 /K - B 32

DL pEGFP-N3 S xfHe, il CCK-8 ikl
PEGFP-N3-GH %% 4 J5 Xof v 2= B 4% JL 4 L 1) 34 5
RAS, HRECH RN R A A RS 2,
MR A MR SIS, BlE 96 LR, @i
AT B LAY AN B 2 o 1.05%107 A4~/mL,
WAREE YL 24 h J5fm A CCK8 XA, &AfLimA
10 pL, P AR L ATIR S, LA 37 'C 5% CO;
BiFR4asE g 4 h s, fF CCK8 588 LY s 1

A bp M 1 2

2000
1 000
750
500
250

66 118 bp

B 1 IRAE#EEAAEIKANER

B

SEA )5, FIFTEGEARAYAE 450 nm Ab 44 U K6 I 240 fts 78
Oh. 6h, 12h. 24 h, 48 h By SEEE{E ARk, H)
WIF 2 % i 20 i ) 388 R 2

2 BREL

21 GHERERX3I¥ME TSI MisF RN

¥ GH LD E w51 5 ks |9 5
BESRA A B LA 6 4140 cDNA 55— 454 1k
T PCR Y i, M 1AL, GH 3K PCR
Py (K 1A) 59t eE # PCREIY (K
1B) RK/ANSHB R BR/M—3, Zse, v
TR

22 GH EEAESZ M A ES B EAMEXALR
P RYRIE

M & 2 7T, GH B mRNA 18 5t Hb 5 i
A B IUAH G 2L 35 3k, FERER L 1 3
ik A KL, SRR HASRT AT, GH
B PR DG 25 A T 48 (I B R LR i 338 B B
T HERKN (P<0.05), 7Efm 4= N0 2% 2
S o T SRR A) FE AT, GH L DR 7E S04 A4 5 R L
W 2R i B e T A 5 T AR (P<0.05) , £
KIEETRKNPMESER E® T T4
(P<0.05), HAHETEEHZER.

bp M 3

2 000

1 000

730 654 bp
500
250
100

Fig. 1 Agarose gel electrophoresis results. (A) GH gene PCR amplification electrophoresis. M: DNA marker 2 000;
1-2: GH (B) GH gene PCR amplification electrophoresis. M: DNA marker 2000; 3: GH (CDS)
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2 s 23 pUCM-T-GH T wm[E#H XS pEGFP-N3-

E ' [ G.uan]ing cattle GH B8R IEHMEHEE

g 2 Sinan cattle ¥ 1% B2 LT Y pUCM-T-GH 5 pEGFP-N3-GH

S 1.0} mmm Weining cattle o o

g b HARPEAT Xho 1 1 BamH 1 B MUY E, BilE

£ . T b SR VKRR =, VKA 5 an el 3

E . r c — 4 “His

< T Fieas, AT LA BAREEYI 5 SRS B AS 4547, 4729

Cc

% 0 | i bp f{# pEGFP-N3 =z #fk 1 Br, 654 bp i3 GH

3 & & JEP CDS X KB, i 2 773 bp Wit pUCM-T
& & SRR B, TGS RARRE e — I 4
s \ooéf %], pEGFP-N3-GH il J¥: 45 52 151 o X % 75 %

99%, kA —AblA] LR, EALTREAILR
B2 GHEREERMMAEFERAERERPRYFRIE MRS (] 4) o XUBEEIAS B S i Py der ik 45 SR R
Fig. 2 Expression of GH gene in skeletal muscle- SN LT GH L W R e AR A PUCM-T-GH

related tissues of Guizhou cattle. Different lowercase N .
letters represent significant difference (P<0.05). R IR A pEGFP-N3-GH & i

A bp 1 M bp B bp 2 M bp

4729

4500 4500
3 000 3000
2773 > 000 2000
1 36 1200
800 654 800
654
500 500
200
200

3 TRBRHEEAR B kA 4 R
Fig. 3 Agarose gel electrophoresis results. (A) Double digestion validation map. M: DNA marker 5 000; 1
pUCM-T-GH. (B) Double digestion validation map. M: DNA Marker 5000; 2 pEGFP-N3-GH.

P
E Report E@@

~

Sequence alignment results

Entering 2 sequences on 2020/4/15 , 06:13 PM P
L

CREATING NEW contig l: from GH CDSC.seg(l>6€€
ENTERING GH CDS.seq(1>€54) in Contig 1:

Iime to Assemble 0:0:0

« | >>| Unspecified Search

4 pEGFP-N3-GH EAH KN FLER
Fig. 4 Sequencing results of pEGFP-N3-GH recombinant vector.

http://journals.im.ac.cn/cjbcn



B S/ RKYEEEEEMRIAREN S M5 4 S iR AL E S0 1255

24 EMtAEFFRNMEBRN S BIESR
e A E R WLANAE S % 12 h, 24 h,

36 h 5 72 h I FEATHA IR (R 5), K I ML AERE 7754

uhﬁa 2 RE . H KL BT RIF R WA K| AR
, B 24 h B, difECSRTE LT R,

E5 REKEHBALAMEE S EEF(100%)
(F(IZE;.CSeII culture for 36 h. (D) Cell culture for 72 h.
25 H"MHAESSRNMAEREETE
TR BE IR 0 JEAC 0 Y A 8 90% LA i, o
AR TS RS, & H-E v, 2
& 6 pron, BE B T WS AMIE S K,
Bt G, BREZINE, 4
B AKE (Hematoxylin) e i 8 (0, 41 i 5 5 40
WAL I FE R — P18, 224 A B i L2 M 355 %
B
2.6 FHMELEF B IEAMEMBEEKED
PEGFP-N3., pEGFP-N3-GH #& Y45 #% L 40
MR 7 s, 25 I IR AR 2., G
Stau ML, M F A AIXTIE, pEGFP-N3
25 H K | pEGFP-N3-GH HL#% R ik AR e 55 Y I
24h N, b RIS EOE (K&,

&: 010-64807509

I G AR R B R, FIEE 36 h i, BRI
MG S R/INEATE B, T BCRTIG i, PR S8 %
Y, ARE H R OTATHES, A M B DL )
50%-60%. 72 h W}, 40 an s s, Al
AT

Isolation and culture of primary skeletal muscle cells (100x). (A) Cell culture for 12 h. (B) Cell culture for 24 h.

PHAE AR ML s, AR B SR A rp G TR TR AL AR
MESEA T AR R N, HERRBOR R, 18
TN ERE, AT R — 205

B 6 SHRAMAEILEE (100x)
Fig. 6 Identification of skeletal muscle cells (100x%).
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Blank control

B 7 SEHRATEME DA A LBESN (100x)

pEGFP-N3

pEGFP-N3-GH

Fig. 7 Detection of the fluorescence efficiency of each recombinant plasmid in the cell (100x%).

2.7 RT-qPCR el Et#%Fzix GH EEESF &
B& AN 2 A X 4E S B E FRIX RS2 M

DL pEGFP-N3 41 h25 FIXT HREH , ¥ pEGFP-N3
PEGFP-N3-GH i 41 #k {4 4% e 4= B #% L4n i 5
RT-gPCR Z5 3 NEl 8 fisn, 525 #k ik pEGFP-N3
FH, T4 Bk pEGFP-N3-GH BEML i & 42 = GH
e B LA ) %58 (P<0.01), [RIE XS &
LA AR K OCHE T IGF-1 5 IGF-2 th A
BEM FEER (P<0.01),

2.8 GH ERE 4 & 8&ANHAa1E5E Y52 M
KT RUE GH J PR UL A0 ff 14 5
FIAEDL, ASHEFE R CCK-8 35K #E % ik GH
S JE A B R UL AN I Y 3 A R R B, F
PEGFP-N3-GH S A4fififiJ5 , 5 pEGFP-N3 4 #H Lt
PEGFP-N3-GH i 3% ik 24X 41 i 4 5 1 % B &
BT pEGFP-N3 41, [ 0 h4b, #HE B4 K NEL

e ok *%
5 2.0 mm pEGFP-N3
é 151 = T ik pEGFP-N3-GH
‘E_ 1.0 + T
g 05t ]
] 0.08
= 0.06 |
= 0.04 +
< 0.02 i
Z 0.00 . L A
% o N )
£ 6 Ql Q,
© ©

[El 8 pEGFP-N3-GH ¥%/%f GH 5 IGF-1. IGF-2
HEERIZHF
Fig. 8 Effect of pEGFP-N3-GH transfection on the

expression of GH, IGF-1 and IGF-2 genes. **P<0.01.

http://journals.im.ac.cn/cjbcn

BN 5% 5= T pEGFP-N3 41 (P < 0.01) (K1 9),
F W] GH LR BeU (2 HF A4 B #% LA ML 38 8, XF
HHA TE AR
3 ik

AR ME R Rt Z IR, haEkaint
S, R E ), Vasilatos 250
WREH, GH H5HZIKRLEE, Rl a
AUE RS RARKKEFRE B8N E K E
B HE—B5EMHE, GH FLHFE s 4h &t 1)
e 22 I8 B AR AL o A DCHF IR N 02 38 Ao A v N |
FRIIRG ARG 5 5 R Y 2H 2 SRR AR
[F— bR ASRI 4120 GH SR pd 2k & 3 DUBR L
w P AN, F e EPINs L B, GH RN
1E 6 HIME THFEMIRNALARIER . &L

%

*%

CCKS8 OD,,

-=-pEGFP-N3-GH
-0-pEGFP-N3

0 6 II2 24 4IS
Time (h)
B9 GH & FE ik x4 IE5E A 72 M0

Fig. 9 Effect of GH gene expression on cell
proliferation. **P<0.01.
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frik, GH RN BERITYARE, B
KB THAER B F RIS . AR RN, GH
HTE 3 Nfh Ol Bmad . Jlrd) ma
WAL PG REL, BRBBEHRET -3, 1B
FRIBTHERN, X5 ERrer . B, 4
ST LS RARFFEYR R TEERL, X
Uil GH B SR BB k& HA B2
YEM .

B LT A M SRR UL TR A, AE S
FERW, BB LT 4 MR i A DG 5% 1B B
PR B UL AL, G A 20— 2 AR A A, T
NN, Z VA B . G R
T UILEF 4R FESh P R R B R, S
R B IR A K BAREE W, A
B 0 L HE R T S A AR R P R
ABFFERA 60 H i OIS I 4 i HE R LA 255 5
R aas LA, M GH PR BEAE T A
2 Hf J B ik X BB LAE K R B R A R R A K
VR, BTEN GH &R B iy AR K
BB W5 FHLG SR AL IR

2 M3 FE R AR W AR B B AR A REAE T AN
ST LR AN MG T ) 275, AR 4 RN
AT LA™ A B A0, 8 W DK BT 52 ) A st AL
LA BCR N — R, PTOL, ARG AR R AR
WA RK . EF . BHHABE IR, KRS R
ARKET (IGFs) XMAEKNER, @EHRE R
H K HF-1 (Insulin like growth factor 1, IGF-1)
AR 5 ZAE A K -2 (Insulin like growth factor
2, IGF-2)21 gy @R, GH ik shi kK i
YERI AT IGFs AR e, MIXHFsE &M,
MR IGF-1 WA A # LAt M i 38 58 5 31k
o JULET i A= AR R 20 [mIAE R IGF-2 LA 43
WA 7 A HE LA I 2 10 230 S e R
FFEA K -1 524K (Insulin like growth factor 1
Receptor , IGF1R) 5 % JIg Mk AL B 3- 3% i
(Phosphatidylinositol 3-kinase, PI3K) ik, MIfi
R RIS LN IS F1P X KB IGF-1, IGF-2

&: 010-64807509

JiE DR AT B8 X6 B % LA B 14 5 43 Ak LA A Tl A2 2F
YER, SABFIREE IGF-1 5 IGF-2 JEE R E
B LGN 3G AR 5 7 DAL UE GH JE PR X %
JULZH B 3 FE AL ] o ASBIF 5 38 2 CCK-8 YA Al & 3K,
AR GH I K e % 45 = B % JUL 20 6 7 3 7
&, HhfE6h, 12h, 24 h, 48 h fEW B EE
MLy FE (P<0.01), X R, Wik GH LR
AT LI AR A B M b o A B LA L 3
R T AL ARBEFE L IGF-11GF-2 A% &,
RIL GH KL K 8 ik RR A i 2 12 = B s LR
KOCHEN T IGF-1, IGF-2 LAY E A& (P<0.01),
IR BTATHE R GH JEPH 1 235 5 nT 48 = B L
A K Rk, RIFERRFRAT GH Y
e I8 AT LA SF B M b 8 AR o L A0 M 1 AR
Ko ZE BTk, AUFFEHEN GH I AT 5 i 1
P v 2P L2 e R G R I A 338 D R i s A
MK, Amfe kA B AE K LR H .

4 Hi

AWtsEi L RT-gPCR il & B, GH LR 7E
JER A Rk & TE KN, HARFR IR
Pos S M M T A GH SRR CDS X J g
GH LR, T A &I LA GH
AEME i 2425 GH. IGF-1. IGF-2 JEN7EH 8L
Ui b 2k, IR B RS LA ML e, $
7N GH BEPRU0T 4% JL 20 A Fr 4 58 AT 1 ) 454
M, ATHER RS A K L TR LI
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