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AN R E R, B 4300705 2IHEA RITIE R, WIHERIT 431700)

HE: [E6) RAREF - REMERN (RT-PCR) AR, THEBEREAA A K308 EF2E (MSTN) ,
HRMSTN RH R A AEREELARN S MEREESENMEXRER, THMSINKIGE, AKGELTEFSTH
MR TR, [ NBER (Anser anser) AL #H4R 5 RNA, J W %53 RT-PCR 33§ 5 MSTN 3 [
cDNA 4575 J5 5, DA pGEM-T Vector J #iK, ¥z i BB B KMATE (Escherichia coli) % . i3t {f 4k [H M5
M, NEEYI%EEMF; UAMSTN E M g h Fal, ULB-actin AR, HEMGA Y EE RT-PR ik, R
B A (A 13.38MI-kg'. B:12.13MJ-kg™. C:10.87MI-kg™) 3 # A6 fb B At BI4E 48 21 H #4070 B 8 2 ANeti, AL
T4 48 MSTN #t Bl 3k B 22 5 A BHF A 4 R U 210 70 BB Mt 3% OH An 1GP-1 3k . [4 R %K B#E % MSTN
FEA cDNA B9 E 7 5, BRI 1128bp, 480 375 NEAKBRA KM LK, HERENE. W, #HE MSTN
HEBARED A A 94%. 94%. 99%; AFEBREA MDA N 98%. 97%. 98%; 21 H ¥ rt, BAEREARE. HRS MSTN
REBERARZE; 70 HE A PEREAEMSIN WRABFNAEE A>C>B, BEMERMSTN WRAEHIAN
C>B>A; xtFHAERE 21~70 HEM B AK, MSTN EF kA B I6F-1 R hHEAR—-2; 5l oo 4
EZ AT AERAKREK, CHENEHKEEM A, [£0)] BERAE 21 B RE BEMMSTIN REHNRAA
B, HOMSTN R F &34 & futfn i 1CF-1 B A4 KM, Fnifn i CH T HAM K M.
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Abstract: [Objective] The myostatin gene of Landes goose was amplified by reverse transcription-polymerase chain reaction
(RT-PCR), and the relationship between MSTN gene expression and different energy diets, or IGF-I, GH levels in serum was
researched in order to know the function of MSTN gene and provide information for molecular nutriology and breeding of water
fowl. [ Method JGenome RNA was extracted from muscle of Landes goose, MSTN gene mRNA was amplified by RT-PCR, the PCR
product was cloned into pGEM-T vector and transformed into Escherichia coli. The MSTN gene was isolated and sequenced from
the positive clones screened. Based on the MSTN gene clone, -actin as inner control, an optimal semi-quantitative RT-PCR method,
was constructed to sludy the difference of MSTN gene expression at 21st and 70th day of Landes goose fed with different energy
diets, and IGF-I and GH in serum were determined. [Result] The unique DNA fragment about 1 128 bp in length was obtained.
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Sequence analysis revealed that it has a length of 1128 nucleotides which encodes a peptide of 375 amino acids. Compared with
homo logous sequence of chicken, duck and goose, it displayed a fairly high degree conservation. The homology of the nucleotide
sequence were 94%, 94%, and 99%, respectively; the homology of the amino acid sequence were 98%, 97%, and 98%, respectively;
at 21st day and 70th day, the results showed that the expression of MSTN in female Landes geese was a little higher than male at 21st
day; the expression of MSTN in male was A>C>B at 70" day, female was C>>B>>A by at 70th day; In the period of 21-70days,
the expression of MSTN was changed with IGF-I in serum; it was not associated with GH in serum, GH was significantly correlatied

with energy. [Conclusion] Energy influences MSTN gene expression of Landes goose after 21 days; and MSTN gene expression is

associated with IGF-I in serum, but it is not associated with GH in serum.
Key words: Anser anser; MSTN; Muscle; Semi-quantitative RT-PCR; IGF-I; GH
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L0 T WA A el il 1 FE ) (MSTN,
NHxJy GDF-8 5# myostatin) , J&T TGF-B K%
MSTN HE[A] & Mepherron 55T 1997 45 15 IR 75 /) il B 86
U BRI e AN BRI X ik, A
WA R B IThAE, AR R i kst ik, [J i,
TIF70 8 K MSTN Kk PRI A DR B2 £ i 7 & JUL PR AR A
9 A ) R I S R B4, MSTN 5838 % sl A= KA
BERMIEmST, WF5KE MSTN JEK LA T fig it
TIKEFRRNAKE T RES A Shra Lo L B
FUREREY LA A el S5 BE DS PP S AR AN [ P o ) 52
LIRS, JUHGE C-oRui,  H DR LA A=K .
Zimmers “5H0E, RG0S myostatin 1] LU SN K
FEREGSIER ., 709 BRI MSTN Rk &
BALAARKDY, HRfcg R NR. . 2R,
A RESEPA) MSTN JE 3 1781, H A O
FRFEXIEIE N RIE R B RR D . SRR
B2 BN RIS FRI R, AKBE (GHD FIZEHE
By 2 AR KT (IGF-D il s Fg 5 s AR K s
() E L. WF9ERM, IGF s Kk Gl fEh
WE: GH RFEAEM M R A S 7, XAHY GH
TEREBEFE M, DA Y AR 156w
B B MSTN JE ], AR5 Bert A1 ORAIE A 0T A5 21
BRI = BE R HORR, WA MSTN R (¥ %
AN BRI R S R0 W] I 00037 GHFH IGF-1 (KR B
TR — LA OCI R R, O UG 7K & KRR A
JUMSTN SEPRIFEAESEREORE, [ A 7K 88 A = 18 5%
PP s . DR O ) ] S B B A R 1)
MSTN FE[H, T & RT-PCR 757k, R CHEE
Hi® MSTN SR RIE R, /i MSTN JERERIE Y
FURS RS A ) H W8 I3 IGF-1. GH (AL R, MM
PRI MSTN SE R [f A 71 WIE RS 25 (KR B I A
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1.1 #H
1110 WA WIERSRR LI A e ol K% 5)
YRR GRS E e, B 21 d, 70 d (PR 3
P R R W ERS 4 6 H (ABRES) , Jat
36 K, it E LRIV ZH .
1.1.2 KRB ERAERKE Wit 13.38 MIkg'.
12.13 MJ-kg' 10.87 MIkg" 3 R HIH R, Hl
T 20%, HEHARSIE NRC (1994) TFRbrdERl,
T KR o bR 2 ARDRk 2 ) AR P e i o
BIAE RS (72 PRk 0 H S I H A A= K B0 )
M RIEERS 180 I (A BERE) 4 6 F24AFR, HEA~ 30
W, AR TFFR . 0~21 d R P58, 22~70d
KA 5. BRI REE, HE, Sk
FEvRHZ IR 1.5~2 « 1 [,
1.1.3 BgfXA| Trizol M4 H Invitrogen A H]; DNA
[RGB Rl AR T [ 5% g . INTP. Taqg DNA
BAE M M H %M« pGEM-T vector A7 & W H
Promega A F o
114 A Silie e erh Aol RS E
B BRI & E R AT 7 TR R AT ek
AR bR 27 AR A A ) T 5K B S = R AT IV
IGF-1. GH (W73 #t T gl K 22K F= g e i AT s
BRI AR TP RNV R AR B R 2 B S 57 5
5 w7
1.2 7%
1.2.1 M RNA Hy4h48 fo cDNA & — 4kt A ik, HX 50~
100 mg BELI% M Trizol W71 & Ui W3 & RNA,
I T8 A1 43 6 e JEE v R0 RS T e s P K RS
RNA (AR AL KIS (15 RNA & T-80°Cvk4H
TRAFEOT RIHT )R 53 . 1418 Promega 23 vl 2 ALK
NAAFRAT, SSEkEEN M-MLV RT, 5144 oligod
(T) , BRMNAKZRN 25 ul, RNA 3ul, oligod (T) 1
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ul, 5 Xbuffer 5 ul, dNTP 5 pl, M-MLV RT 1 pl, Rnasin
0.5 ul, DEPC H,0 9.5 ul, H:A RNA Fl oligod (T)
WRAGSE 70°CAZE 5 min, VK 2 min, 5 AR
YRR, FILAE 5 min, 42°CHHE 1h, 74°C,
RT 724120 C {474
1.2.2 54 ARYE CHRIE MRS MSTN 741 (O
[K %54 AF440862) Beit 3 6154, HT-H 1% MSTN
DK cDNA KA EJF5 14 P1 AT 1~22 flJEAL,
RS P2 7T 1 109~1 128 Akl S it—xf
g & RT-PCR 514, Bii#5149) P3 7T 239~258 i
FEhb, RS P4 AT 819~838 A FkAlL; MHEIRIE
RG] B-actin Wi WHRGIY) PS. P6, PS LT 946~
965 BlFEAL, P6 17T 1 421~1 440 Bl AL

Pl: 5-ATGCAAAAGCTAGCAGTCTATG-3'

P2: 5-TCATGAGCACCCGCAACGAT-3'

P3: 5-TTTTACCCAAAGCTCCTCCA-3'

P4: 5-TGGATTCTGTCGAGTGCTCA-3'

P5: 5-AAGGACCTGTACGCCAACAC-3'

P6: 5'-GACACCGAGGGAGCAGAGAA-3'

Iai e Bl A TA R, AT TR 20
pmol-ml™,
1.2.3 Rem4aEX N (PCR)  § 4 PCR R MNAE
Master gradient PCR X (Eppendorf A #]) #17. PCR
VARG R . KIE K 34 ul, Buffer 5 ul, MgCl, 4 ul,
dNTP 4 ul, RS 1 ul, cDNA 1 pl, SAAR
50 plo 3 AN RNSRAFT AN (D) A K4k 95°C
5min; 94°C 30s, 50°C 40s, 72°C 90's, 30 MEH;
72°C 10 min, 4CHRA7; (2) 2 RT-PCR §3Y
MSTN HB4Af: 95°C 5min; 94°C 30s, 58°C 40s,
72°C 45's, 30 MEFF; 72°C 10 min, 4°CLEAF; (3D
P HR B-actin 31 452 95°C 5 min; 94°C 30's, 60°C 30
s, 72°C 30s, 28 MEH; 72°C 10 min, 4C{RfF. ¥~
B = 1.0%I5 IR W B e KRS I, 24T N
1.2.4 MSTN #ysefns®  FIH DNA [l &
[N H R B [RIBOG I H B BEE T4 SERERG A
HF 5 pGEM-T &M Had 4, # 4% DHS-o KT i
AN, WA HA N EH R X-Gal M1 IPTG
(1) LB ~“F-hi EHEAT 8 BRIk, PR Erp A s vE
TSR, NEORL, fr %4 pGEM-T-MSTN, FH] PCR
FUOOEEY] (Gst 1 A1 Ecro 1) #H7%5E R, BHIME ok
b8 | R <3 N/ B el R
1.2.5 MSTN 75|74t FIFH NCBI Wi 1] blast

AT AURT AT A2 AT RN 2 JE 1R 7 91 (R AR AL 4
#1, FIH DNAstar % DNA 73 H1 #A4FE T MSTN &[4
(751534 -
1.2.6 2 F ERT-PCR 7 i #F % A [ ik & xf MSTN A A
R BENAAN SR 1.2.1 57556 3 FIoR & AN H BE =
FIEEE RS L RE S (21 d. 70 d) HEEUE RNA e #
3, RIS B-actin 54 PS5 P6 4T cDNA [f]
SEEHEE, 3R BOK/N R 500 bp 2247 1) B 45
HEHRT, BE M RIEAEEIAECA 28 I, REF
G, ATUME AR, W SRy R R VAR R
1 cDNA IR P4 1) 5 S PR A BIAR R K, IR
WAL 1Y) cDNA s T F—2 (1) ¢ & RT-PCR £
W R MSTN JERER 4 241154 P3. P4
XPIRAF A I HE U 1) cDNA ¥R % 3EAT 2 =
RT-PCR K:ill, fEHEH0 30, 5325 B/ 600 bp
A H ST, MR AHSRT . PCR 19 4[]
123,
1.2.7 fuyk IGF-T Ao GH &9 & JB=EHURERT 2 h 3k
FTRRERICR ML, Rl 4 ml BLEE AP, BT
4°CF 3 000 r/min 50> 15 min, L5 T-20°CARAEF I
IGF-1 #1 GH 13l 5 SR F Y- 4 Ve R T8O 9 92 2 A7 v
(RIA) o JARARGRGEIE B REEI LB 2 A TR

W], Jrddi R ILER AL AT I w W AT, AR
BERAH AR A BE 2w AR AR A1) GC911 y
TR sz TH S, GC-1200 43 KT R 4E.
1.3 HuEsbmE

4 FH mean+SD Ko, WEPESHTH SPSS 10.0
/1 One-way anova #Ht ] Duncan 7347 .
2 HRE5SH
2.1 38 MSTN-cDNA B9# $EFIELH AL pGEM-T— MSTN

BIRE

KHIRT-PCREA, M BIEERS R AL -HH2HUE RNA,
AR5 PL. P2 H 38 HIKJE R 1 100 bp A7
B

BRI # 3L 5e B 2 pGEM-T #4kh, F PCR
MG OIIATE E . AR ERW]: § 3545 2 BOFI &
TR BOR/NARRE CE 1) 5 B g i 10 5ok
pGEM-T-MSTN ] Gst [ F1 Ecro I #HATX V)G, 153
E|5rF50 3 500 bp 2247 F1 650 bp 2247 1% DNA
B (B 2) o 4R MSTN HEATIF, JFAEgk®
(K149 (AF019621) . 5 (AF440864) . % (AF440862)
MSTN JE R JPHIHEAT G . S5 53R W BAfERS MSTN
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DR IR w21 50 . TSRS MSTN J PR 1 1%
i fis e S AHALE 22 K 94%. 94%. 99%; Za LM AH
AYEZ K 98%. 97%. 98%.

A. B 7K MSTN ) PCR /**4#); Maker 2 DL 2 000
A. B:RT-PCR product of MSTN; Maker: DL2 000

1 MSTN A9 RT-PCR F=4146:)
Fig. 1 RT-PCR product of MSTN

M1 M2 A

M1: DLI15 000 Maker; M2: DL2 000 Maker; A: )5 B
M1: DL15 000 Maker; M2: DL2 000 Maker; A: fragment by enzme digestion

2 pGEM-T-MSTN B4 ES 44 M
Fig. 2 Identification of recombinant plasmid by enzyme digestion

2.2 BRIEFSAFR B —actin EEREHIFEE

& RNA BT S35 cDNA, H514 P5. P6
BT 1, cDNA 4 1 ul, 28 MEHEEET B Ik
HERCHLYK, JEid Image Master VDS software 3E1 T2 H7
JEHHTY R R T cDNA #REHEE, AR B-actin I
5535 B30 8 cDNA WSS #1547 PCR A S Azl
Uk A S (B 3) , TR IR B-actin (R
FEAR B, LR A% 5 1¥) cDNA KX MSTN ik

DRIEAT - 5 Bl -
2.3 AFREHEE. FRMEAEKEATEHRS 21 #0170 B MSTN
ERmMFIEE

I3 S CAASFIRE 56 A ) B-actin FEK A AR, XTRE S
Y MSTN FE R RIA K P 13472 % & RT-PCR #5ill. 15

~

1-9: AR cDNA Fih ¥ B-actin 371 ™Y1 H0
1-9: RT-PCR product of B-actin of different cDNA samples

3 MFEB -actin BRER
Fig.3 RT-PCR product of B-actin

FILLUF . AF RER AR A RS 21d MSTN S
MFREREE (B 4) | KRFEREREALIERS RS 21d
MSTN R MERIEEEE (K 5) « AFGEELIBE
& 08 70d MSTN JEHERLEENE (K 6) . Witk
FEEERS 70d MSTN HEP RIS R EE (B 7)

A:13.38MJkg"'; B:12.13MJ-kg'C: 10.87MJ kg™

4 BATEISNHS 21 HEG MSTN ER B FRIAE
Fig. 4 Male landes geese MSTN gene expression at 21 days

A: 13.38MJkg': B: 12.13MJkg's C: 10.87MJkg'

5 BATEISEIHS 21 Hik MSTN EFMRIAE
Fig. 5 Female landes geese MSTN gene expression at 21 days

A: 1338MTkg'; B: 12.13MJkg'; C: 10.87MIkg’

6 BAEASANHIMSTN EF 70 HtaIRI%E
Fig. 6 Male landes geese MSTN gene expression at 70 days
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A B C

A: 13.38MIkg"; B:12.13MJkg"; C:10.87MJkg"

7 BATEISEAZ MSTN EFE 70 HitpIRiLE
Fig. 7 Female landes geese MSTN gene expression at 70 days

W 4~7 ATRURIL, 21 HIEEE, ISR AR,
RERS MSTN RIA &2 A 2 70 HESH, REres
A 12.13 Mk BIAERS A RS MSTN 3 [H] () 54 e gt
i, 1 13.38 MJ-kg™ 413635 B fcrn, BIAERS A RS MSTN
[k A>C>B, KRR A 13.38 MIkg! HIH]
B RERS MSTN &M () ik =A%, 110 10.87 MJ-kg!
YFRIL R, SR URIERS RERS MSTN JE R %Rk
5 C>B>A.

SHT 21 d R 70 d ISR, 1S EIARS
MSTN SR FIARE AR (] 8) FIBL MSTN JE A
Bk (E9) .

THILE 8 /o #T AT RS AT 21 dv 70 d MSTN JE[A]
FKikw, RILA. B. C34 MSTN LK RIEEE T

120 B 21d 0 70d
100
80
60
40+
201

MSTN/B-actin

8 BATEHZAHE MSTN £F 21d. 70d FixEHHE
Fig. 8 Male geese MSTN gene expression at 21, 70d

140 W 2ld O70d
120

2

MSTN/B-actin
3

9 PAERSEIHS MSTN £ [H 21d. 70d RixE N HFE
Fig. 9 Female geese MSTN gene expression at 21, 70d

P, H B4 TR R K i K 9 7t B
RERS 21 d. 70 d BERE MSTN &[N Rk &, KL A. B,
C3 A B TEER, Hh A A TR,
2.4 IMAFEREELHEATERS 21 BHEAFN 70 HERIAE.
3% 1GF-1 #1 GH 7K

PIERE 85 21 d. 70 d A, I3 IGF-1 fil GH
ME g5 W W 1; WIEERSRERS 21 dv 70 dAREE., Ifii
IGF-1 1 GH & 45 R W% 2.

GERRW], 21 d B IERS ARSI AT 22 A B

(P>0.05) ; 70d AFSIATE B 411 A, C 4l =72

#F (P<0.05) o AT AN IGF-1 K, 21 d AR
Y20 1R 2= 5 B (P<<0.05) , o B 41 A3 o 18 A s
70 d B, REGALITE IGF-1 K253 B3 (P<<0.05) .

21d. 70d WIERSEERS AL B, C3 Ak E 2R
# (P<0.05) , HMEHEA/NFAH A>B>C. X T
21~70 d, fefX T BEREGARE I m 5 g o T B
MSTN i (R ik 5 [ 5 W W) A5 11 6T BERE ifi v
IGF-1 /K, 21 d i A 4001 B, C 4l =7 2% (P
<0.05),70 d It} C 4151 AB P4 25 57 (% (P<<0.05).

R1 21, 70 HIREATERASNESIAE . MIF 1GF-1 71 GH SR
Table 1 Male geese weight, IGF-I and GH levels in serum at

21, 70 days
T H Hib fiefE/K°F Energe diet
Item Day A B C
fhHE(kg) 21 1.14£0.20a 1.1540.19a 1.13£0.09a
Weight 79 4.1940.63a 43740.89b 42240.46a
IGF-1 21 134.184+29.42ab 171.61+21.50b  77.12+11.06a
(gml™) 70 111.1249.61ab 1042948072  122.61+12.48b
GH 21 1.5240.30b 1.044+024ab  0.89+0.21a
(ngml™) 70 0.4440.10b 0.2840.03a 0.3140.02a

A:13.38MIkg" B:12.13MJkg "'\ C:10.87MIkg"; [T/ NEFREA[IE
RESERE (P<0.05) o I

A: 13.38MJkg-1.B:12.13MJkg-1.C:10.87MJkg-1; numbers with different
superscript means difference significantly (P<<0.05). The same as below.

Fz2 21,70 HiSEREISEIS(AE. MF IGF-1 FA GH DR

Table 2 Female geese weight, IGF-I and GH Levels in serum
at 21,70 days

SgE| H i fit 7K T* Energe diet

Item Day A B C

TR (kg) 21 1.16£0.12b 1.08+£0.16ab  1.020.14a
Weight 70 4.25+0.36b 3.98+0.34ab  3.68%0.85a
IGF-I 21 142.73421.14b 12229+3096a 125.32+23.43a
(ngml™) 70 112.75+26.18a 116.82+10.25a 134.90+3.27b
GH 21 0.9940.16b 0.76+0.12ab  0.5740.14a
(ngml™) 70 0.880.06b 0.51+0.11ab  0.2740.02a
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34, KT GH ki, 21d 170 d BB A
BE, 155 GH KRR BE R ACE 2 IR AR

3 it

AR K@ E RT-PCR (1) 77 14 M A 48 568 11 5 JUL
cDNA 914 MSTN KL, FEf%F| pGEM-T #fk,
LR FEAR S 3R FOR HEAT PCR R XU % 5 Jim I e o 3l
JEEE R E W], MSTN (] cDNA #5136 1 128 MZ TR,
Gifith 375 ANGAKEIR . WAL A4 P L B LA
KA A BRI gafg ) 109 N FERR!Y, At
EPFEAT AL, FIUEPEAR A, R C-aii [R5
PERIE 99% . McPherron 25 F /)y B 55 1) C- K ¥ cDNA
I BRER TR L T R BR UL cDNA SCEE, 3EAT751
TR MSTN FEA R A 2 0]+ 43 AR5, gl C-3itg 11
T A NS KR 5 XSO IR A 100%!,
AR 2 5173 M1 A1 Mepherron F 45 R AH A

TSEEGUER, AR B HER A MSTN JEK ¥ cDNA
ARIHTRE RS, BOREZE, JFENT G2
FIEAT 53T, BFrsrkf g & RT-PCR #1514 P3. P4
HEAT SR T )2 sl s, OB

FI AT 9 #MIFFE MSTN JER Thfg il e klig %2, 2
JEWFIT HAR B FE 500 MSTN JE R 54 (% RH b,
i HFELEER T AL B DRAGE XY R . 150K
2 MSTN R R sk sk = . RS R R, K
Z RO FLBE YIRS 251 MSTN & (140 T IS T840 7
H o — SN, i LT A S 1 UL 1T LA,
] MSTN FER (1 F35>190, i IF5T /K 88 MSTN 3%
DRI ] AR S A R 6 vk, TRIINESRA I 5 SRt 2L A
— € I I

B2E DL XS AP RE, KL MSTN & [R5 AL Rl
(IZIE AT 5 T 5 I FIAACE s 31 25 E b
HHLLIRIE, MSTN mRNA /KA AR 5 A B
&I, 2F MSTN mRNA /KFAEREYR 90d 22475 s, 1M
FESEUR o AT AR, XSRS AE S B H A BT
1) MSTN JEH mRNA /KP4, HAE R AR K
PR, BT MSTN ZELAN A K /bRl
SRR A AR o 6N BRURRE HEAT BRI 23 52 i
MSTN JE[A ) mRNA 7K, 3] MSTN i [A] (1) 4= 3
VE FH AT R H 2B 7 R UL P 2B KA 610200,

o H AT RS IR R AR, IR R
B TR A r=, BESEH T 805 nfilag
B L B ARG SRR P s B B AR  B ™ B E R A
TR ). HRE, N AMITFTEERA MSTN 2 [

e s LA A TR SR DRAS AR TS 4, BIFSE N B2 AR
TE I A MSTN (1) 255 KRR FE S m VLA ARG, T
H MSTN AR A] G B A $2 % PR 2 RN AR S P 388 1 i
IR, HRAER R R EENEREL —, FE
TR S SIS, T R R 1R R 3 A A I
MSTN (1315 & UG Rele R H 276 F BUEA T8 32 45
1A .

AR I A 7] BB A EOROO B RS R 21 HES R
70 HEEPWAM B MR THT, KL 0~21 Hid
MSTN EEF k52 A 70 d I RIA R 2R
KT 70 d IF AR, AR /K- (13.38 MIkg™)
41 MSTN mRNA KA S m, femEH&K (10.87
MJ-kg ™) A FE R, BERACTES (12.13 MIkg™)
MR TG TR UE, WEREAS fE K-
MRIFEAR, MSTN JE A A SAK IR dE o Ui MSTN ik
DR ik it 5 WIS M G &R, T FLEDR B EL I
AT 22~70 d RS AE KR MSTN JE R R IA T — 52
AP

IGF-1 fEh ) Kk & e s B i e R,
FEPEE IGF- 1 AL H A A aig 4, &28 1GF-1
A Re A SIS R IL e YA . ANEE
55 IGF-1 n] ARRAR A4 G 7 5, (RO AR B mT e
AR . I A B R A I e AR
PIAC AN, IL IGF-T fIA e 5 4 b i 1 2,
I, GH XFEhMAE Kk & ¥ EEAE P! o IGF-1
X FRAS AL LG GH 688 A AL T I Ak
B SR ) RS 110 20%, 1] LA A B A 8 AE K
2, RGBT ER T SO IGF-1 #1 GH [958 mi ),
21 d 170 d 5201055 GH A1 IGF-I %) Tk A KA
DU AR E TTAT IR S5 REUEHT,  BAERS A 1 iy il i
IGF-T [f)& FRN A Ko 3 52 TE ARG, L GH (15
RER M R IR AH G

ARG 25 S n] LUK I, WAERS MSTN JEK R IA
EAFAREE R M55 IGF-1 & EAifE— ek R, W
BREARS AL B 4L IGF-1 KF 5 F e, It
OB FRRRE SR A UK, C A IGF-1 % &
£ TR, XA EHFERS AR MSTN K ERIA
HAE 21 d F1 70 d 0 EE R EaFAGE — B0k 6 T 21~70 d
AN B, REERAT T RERES A T (1 52 0 R R fo6) T RERS
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