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[# ZE] BHM BEHNEHERZ(IUGR) ILFEAMEE R, L2 EA &F ik M4 150 8 i 7% i 1
AT A SRS S I LEE R KT o IR L I VR4 B TUGR 7Y, 22 8 ~20 d 45 TR IRl 5l &
LSRR, TR E N ETRER BN RS ZHEAERKEF IR EGREARIAZm, HERN LR 7EH
Blile Ak RN 4 4% B B LR 2R/ NR s AR R Bia 4, /A 9 K, 2221 d HIEBUS,
Jof FH BRI B 32 WA B A T 5 2R 1 BRI A U R AR AE K IR 1 (IGF- 1) RS BAAEK K F 1L (IGF-1) i &
FEAE K T45 6 8 E (IGFBP3) & i, W A 2¢ 88 it RT-PCR A5 A6 UK 121 IGF- | mRNA ik, &R 5
X RRZE A FL A, A0 2H B BB ZH 24 IGF- T (0.789 0. 062 ng/mg vs 0.947 +0. 042 ng/mg) JIGF-1I (0. 270 +0. 020
ng/mg vs 0.374 £0.015 ng/mg) & 1 ¥4 H X FEZH B @ FAIK, IGFBP3(0.253 +0.011 ng/mg vs 0.089 £0. 015 ng/mg)
S X IR I T IGF- T mRNA 25358 (13,12 £1.39) x 10° cps/ug RNA vs (21.28 +£3.54) x 10* cps/pg
RNA Lbx] BRZH W 0 A%, 22 5 350 M (P <0.01) o HRTRNZHAR L3, /N FI RGN & LR 2R By v 4 IGF- 1
S B E 39 0.937 £0. 067 ng/mg 1 0. 858 +0.077 ng/mg, IGF- 11 & 0 B3 =, 43515 0.318 +0.018
ng/mg A1 0.354 £0.021ng/mg, IGFBP3 & & I & (&A%, 4351 4 0. 132 £0. 006 ng/mg A1 0. 146 0. 009 ng/mg 25774
(P <0.01 5% <0.05), [RIBF/N AR L-AS 2B BG4l IGF- T mRNA 3235 it B B 39 &5, 4350
(19.24 £2.48) x 10" cps/pg RNA F1(17.35 £2.30) x 10* cps/ g RNA vs (13.12+1.39) x10* cps/pg RNA, Z5H
WHBEME(P<0.01), & LK ZRR ATk s R Es & B iR G BUIR N IGF- T (IGF- 1T & &t Al IGF- 1
mRNA [} 3%35 , K IGFBP3 & i, LK ZMRNiIH TUGR AL 5 HoX 1B 5 A AR K R B 25 6 3 1 3RB H e i
P [PEHRILFIZE,2006,8(4) :319 -322]
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Effects of L-arginine on the expression of insulin-like growth factors and insulin-like
growth factor binding protein 3 in rats with intrauterine growth retardation
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Abstract: Objective Intrauterine growth retardation (IUGR) may contribute to the disorder of development of fetal
brains. L-arginine has been known to be effective in blood vessel distension and improving the blood circulation of
placentas. Recent studies have shown that L-arginine can ameliorate the placental hypoxia and improve the development of
fetus. This study aimed to explore the effects of L-arginine on the expression of insulin-like growth factor (IGF)-I, IGF-II,
IGF binding protein-3 (IGFBP3 ) and IGF-I mRNA in brains of TUGR rats and the possible mechanisms of L-arginine.
Methods Thirty-six pregnant rats were randomly assigned into four groups: Control, Model, Low dose L-arginine (100
mg/kg) and High-dose L-arginine (200 mg/kg L-arginine) groups (n =9 each). TUGR was induced by passive smoking
in rats from the last three groups. L-arginine was administered for the last two groups between days 8 and 20 of gestation.
On day 21 of gestation, the pup rats were delivered by cesarean section. The levels of IGF-I, IGF-II and IGFBP3 in the
brains of pup rats were measured by enzyme-linked immunoadsordent assay ( ELISA) and the expression of IGF-I mRNA
was detected by fluorescence quantitative PCR ( FQ-PCR). Results The levels of IGF-I, IGF-II and IGF-I mRNA
expression in the Model group were significantly lower than in the Control group, with the IGF-I levels of 0. 789 +0.062
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ng/mg vs 0. 947 £0. 042 ng/mg, the IGF-II levels of 0.270 +0. 020 ng/mg vs 0. 374 £0. 015 ng/mg and the IGF-I mRNA
expression of (13.12 £1.39) x 10* cps/pug RNA vs (21.28 +3.54) x 10* cps/ug RNA(P <0.01). In contrast, the
IGFBP3 levels in the Model group were significantly higher than in the Control group (0.253 £0.011 ng/mg vs 0.089 +
0.015 ng/mg; P <0.01). Low or high dose L-arginine treatment increased significantly the IGF-T levels from 0. 789 +
0.062 ng/mg (Model group) to 0.937 £0.067 ng/mg (low dose group) or 0.858 £0.077 ng/mg (high dose group) , the
IGF-II levels from 0.270 +0. 020 ng/mg ( Model group) to 0.318 +0.018 ng/mg (low dose group) or 0. 354 +0. 021
ng/mg (high dose group) and the IGF-I mRNA expression from (13.12 £1.39) x 10* cps/pg RNA (Model group) to
(19.24 +2.48) x 10* cps/pg RNA (low dose group) or (17.35 £2.30) x 10* cps/pg RNA (high dose group)
(P<0.01). The IGFBP3 levels were significantly reduced after low or high dose L-arginine treatment (0. 132 +0. 006
ng/mg or 0. 146 = 0. 009 ng/mg) compared with those of the Model group (0.253 +0.011 ng/mg) ( P <0.01).
Conclusions L-arginine can increase the levels of IGF-1 and IGF-II and the IGF-I mRNA expression, and decrease the
IGFBP3 level in the brain of rats with [IUGR induced by passive smoking, thereby offering protective effects against IUGR.
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GIL'E N &K B R L (intrauterine growth retarda-
tion, ITUGR) & [l 7 ] = 2T Kok 2 — , AU WA i
JUBR AR sz nm L2 300 R0 48 30 00 8 ) 4%
B IS AR R 0O M B R PR 5 1 R AR
X, BT, IUGR Y &R WL K B s BF 53 € Wk
il 7 = 2 U N E B B R —, RO TN
SPIIRIER S TUGR BYBIFE S R T R iR 22 35 1Y) 5%
o ARKETFRE-KGEREFTEUMLHZ A
N8 R T, e i B R AR AR P T (insulin like
growth factor, IGF) H AT [ & 28 #1912 & AR
FH, AT R B 56 RN O34k, 30 AR BT R A L X iR
IVAEKEE BAEERHEN, Hits TUGR 1k
HERIEEVIM G, IGF b 2EE M & E RN T,
TEMGLHLUE K K& & A i o B R
fi i ZRE A K R T 45455 A (insulin-like growth fac-
tor binding protein, IGFBP) J&—#H 5 IGF A & & &
I Ry H T, Horb IGFBP3 2 1l 3% K 4 Zivh 323
9 IGFBP, PRt , AW AE 9 sl WA i Ui B TUGR
RET g LA L, 22 M 25 T AN R R i RS 2R T
L, A A UK P9 IGF- T, IGF- 11, IGFBP3 & 2 &
IGF- I mRNA ik, i} LA &M 1E 5 16F &
HAGEARIEMRER, HHIm KR T TUGR
1 B TR PR AR ARHE

1 #MHETE

1.1 SSEzhm5H4AE

Wistar Wi PERCEL 36 H, f&E 220 ~260 g( W H
MEER ALY ) o %20 1 Bk S
Jo UCH RIIIE IR 846, LU& BOKS 718 4 iR
B 1Ko ZERURZAPNTBENLT A 4 4 %) BREH 18
BRI, /N RS RR B IR 2RI R0 i LA 22 R Bl

[ Chin J Contemp Pediatr, 2006, 8 (4) :319 —322]

L-arginine; Intrauterine growth retardation; Insulin-like growth factor; Insulin-like growth factor bind-

B, BH9 B, 53 AT LIHES TR R 1U-
GR, ELARINT : 228 d #2522 20 d(H12Y4 T2k
1), 2R BB A LKA PO (R 8 ~ 10 H)
JHAFARFN 0.5 m x0.5 m x 1.0 m, % 4], A i H K
F1, WX T 22 8] 2% P SR A % . TR sh KILS 7
HAE T VRS R, PR o A W A 0, A5 1) AR
TEAHHFE A, FIZERRAE 8 A BRI R — e 5 28K
857,20 min PIELLRNT 3 32, SR )5 K136 AL, D)
WA R aE s XU T i B A RS o 4 TR DL 3R B
TR SIE 2 o T R A R ) R R RS A
VRS M AR (O Y, 9 3 5 A5 17 mg, S
BE 1.2 mg) . XHEZHZE 8 dEEA 20 d RS
SR HRFE T 2 b R i G AR BEER K 2 mL, A2
KA BiiG 4l 4 8 d 43 5 e s v 5 4R B R K
2 mL, L4540 0% 100 mg/kg 1200 mg/kg, 55 H 1 1K,
1.2 LWHHZGRFISNUEE

YR LK &R (78 [ Merck 23 w]) IGF-T |
IGF- T \IGFBP3 7 & ELISA i3 & ( g FR iR} 2
S0l A BRZS 7)) 3 TRIZOL i RNA 2 U 7] (95 [
Promega /N H] ) . MMV 38 %% S i &2 TaqDNA 4 il
(PR EEB L FE R AR A FR AT

K IGF- 1 514 K98 e #8412 I8 Gene Bank,
H L 2 R 2 R PR A A RS RBP4
Wr: EWEgIY: 5 - TTCGTGTGTGGACCAAGGG -
37 FUEBI . 5° - AATGCTGGAGCCATAGCCTG -
375 TaqMan %¢ G HR 51 ¥ %1: 57 - TTTACTTCAA-
CAAGCCC 37 (#4557 s br DL 2¢Ot i & 5 M
FAM 3" iishy LA DGR K FL A MGB) 5 4734 7= K
9 60 bp,

4 H 562 i PCR {2k ABI PRISM5700 %Y
(£[ Applied Biosystems 2\ ]) , 6 BEJE A4 G {0 h
TP-600 #I( H 7Z< TaKaRa /A ]) o
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1.3 WiNEHR

1.3.1 B4 2221 d HE UG,
WA 10 min 5, - 70°CI_-1F
1.3.2 IGF-T1 ,IGF-T ,IGFBP3 4-& ¢4 & if
HA T FUIG B, % B0 & 2R & 10% 1)1 B
Fili ZH 23 5] 3 Tl B e 92 WA RS 2 D0 7 i BRL it 2 21
IGF- 1 ,IGF-11 ,IGFBP3 &,

1.3.3 % RNA #9423 Fie RO 65 150 B 3 45
(=

1.3.4 #3348 cDNA( Z 4k DNA) % — 4

7E 10 pL AR BARZR o, 23 i A FEAS RNA 4%
1 wg 5 LUES] ¥ (20 pmol/ul) 0.2 pL; TS Y
(20 pmol/wL)0.2 wL;dNTPs (425 mM) 0.1 pl;
SR MMLYV 2.5 U; 37°C 60 min, 95°C 3 min,
FEHIEA ¢DNA

1.3.5 [RPEARAR 69 AR A4S B & IGF- T BHYE
PRSI LR 27 38 22 56 DR Ay A PR Wl 1l 45
PRAE BRI LR B2 1 010 cps/mL, BRI 1Y Hi BT
fEE R 8% BH P A5 B, B 107, 10°,10°,10%, 107 ¢ps/mL
5 B EAL.

1.3.6 FQ-PCR & 960 i PCR AR B 7F
PCR il b, 700 7 — ARt A 2 A2 G A 145
¥t JC PCR ZAERT  REF DGR FE A6 T %¢
e A B AE 7 s 2 R M PCR R A0, #8451k
Taq B 57 -3 HhUIEEIG PRI, 26T KL 1) 417
HVE I 2%, N 51 22615 Z i3 K, A ¥l 6
DNA e B X B 2615 5 1 A PAMEL (CT) 2
LMER R, TE S50 pL JBAR R, 4350 A [m] ik
JE PR 2 S v il SR IRE AR ) cDNA S pL, | F
WEn 14 (20 pmol/pL) £ 0.5 pL;dNTP s( 4525 mM)
0.5 pL; ZOGIREE 0.5 pl;Taq il 2 U, 4 H3h5G
EH PCR YA 93%C 2 min, 4XJ5 93°C 1 min, 55°C
1 min, $£40 MEH, VSR ATEE 4 A BHPHEA

7 B 2H 2 A

0.28

024 {111

0.16 |

0.12 |

0.08

0.04
0

-0.04

P

| S
12345678910111213141516171819202122232425262728293031323334353637383940

PCR JZ W AEF AL

E 1 IGF- I mRNA %3 E £ RT-PCR &l E £ 5
BEER B R BRR ME I T HR E EE R 107, 109,107, 104, 10°
cps/mL, %R Y CT B 4350 15,18 ,23,27, 31, ¥ BE XA CT {8 52
SRR R,

MOAR RS 25 40T, A 5 R B y* KT 0.96, £
LSRR RAF, LU PCR NG FR R B RS A b, 2%
Tl R YA AR T A IGF- T 5665 2 RT-PCR A i
AR E IR, AR AR o I 4R, 9 i PCR AL A
o AT IF A A 15 R RO B RNA b IGF- |
mRNA 9 D15, IGF- T %855 f& RT-PCR #:i f1Y
FEEAREMZILE 1,
1.4 FitEoHm

IR EEAR R + 25 (v 2 5) TR, 1Y
FLHCR ) A6, T R AR B R 2 25 43
BT, £ A B PR EL SR ¢« A5
2 #HR
2.1 &ZMAPARMAL S IGF-1 ,IGF-1 ,IGFBP3
MEE

5% R 2H AR Eb A, B R 2 i BRI 4 4L TR IGF-
I ,IGF-Tl & & % (P<0.01),IGFBP3 & &
B FHE (P <0.01) o /Nl LAF 2R B iR 41 F1 K
FlE LK 2 R By v 41 ST A2 A LA, i B 20 21
HIGE- T ,IGF-1T /g & i B B3 (P <0.01) ,1G-
FBP3 & i W W Rk (P <0.01) .

*1 ZHRRMKALRS IGF-1 ,IGF-1,IGFBP3 &8
(n=6,x+s,mg/g)

215 IGF- T
oyt 0.947 £0.042
[ REE 0.789 +0.062* 0.270 £0.020°
JNFIRBRIAAL 0.937 £0.067°  0.318 £0.018°
KFEBI A2 0.858 £0.077% 0.354 £0.021°

a XA LLEL, P<0.01; b 5EAIH L, P<0.05, ¢ P<

0.01

IGF-1I
0.374 £0.015

IGFBP3
0.089 +0.015
0.253 £0.011°
0.132 £0.006™°
0.146 +0.009*¢

2.2 FAHARRAEAL S IGF- I mRNA Rik

PEE 5 RT-PCR 45 0] U, #5598 25 Jif5 B fiki 21
ZUIGF- I mRNA ik X A BB FRE (P <
0.01) , /Nl LS &M IR 7 4L AR i LA 2
TRITH SRR A, G BRI 2H 2 IGF- T mRNA
Frw B (P <0.01),

R2 HAMKRRMAL R IGF- I mRNA Rix
(n=8,x=s, x10* cps/pgRNA)
215 IGF- [ mRNA
pogiiekcl 21.28 £3.54
HERIZH 13.12 +1.39*
INFIEE B TR A 19.24 +2.48"
KA BTG H 17.35 £2.30%"

a S L, P <0.015b SEIRALLE, P<0.01
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L-RG 2R ] LASE I TUGR K S B i B A T —

A \A ~, >
3 iTie LA (nitrogen monoxide, NO) HY £ b AL, 41

LK R 2 AT &7 5K A 356 2 003, DA iy ek
SRR AECIRAS IO o LR e o —Fh ot
Wik il B 58 M A 2UR A R & %, 2P
KEBHOLHEN. i s ks, BYh a7y L-
i R T A0 IR R i T R B iR U N AR KAz
PR AARTE TR, B 1B R B IR 2 BRUAE J5 2 8 &
MUE R R EA S AR LA & iR
TR EAG T — 2 W78, CUESE LAS &R 1 ik
Sk S AT 2 TUGR A4 i S84 1 FH 7 iy 3
s R ILAER K E, NiBiia G ILE AR E R
2178 A LAS R R BRI B AL 5 2
— W5 .

IGF K th W5 b 2 Ik 28 A4 K 7 (IGF-T 1
IGF-T) KLz ik Fr 6 s & A it . Mo
HESE BN EFRA R, SR SR S Re =8 Ir s ig
JUTUGR, ¥y & Seidi ik AR IGF (17K -, DA T i 4% Y
YR 32 A4k ST | B EAE T R e ) DA A
B R 25 R EURN AR Bt R R B R T A
%, 4t o 24 R AR Bt/ DR RS 4R
FHAERK EFEEY . MK K HL P RS IGF
AbF5 IGFBP 455 R4, 45 A )5 1 IGF AN KB g
P, HA 1% 2R IGF J& B A Wi
oy PRI Z 5 S T IR & W IGFBP3 4 i 5
B3 R URAE OC R IGFBP 7K £ il 11 35 P
FEAR S50 IGFBP3 /K fiff Jall /b th, ] 5 35 IGFBP3 [y 4
Jn, 5 IGFBP3 4 plt iy HAR 5 L 5 i A G 2
S3HT AT RE-5 R BB S AR ST G

WFFE CLAIE 52 /N3 B F KR i L-RS R ¥ ol A
BB A B SR BUIG B TUGR 1 &, i BRUAR B
IR T 2 B R 2 R Y — g & R
TUGRAE AL iy UG 20 2 rp IGF- T 1 IGF- 11 5 &1
FX 2 BH 52 R [, IGFBP3 & & LX) i 41 B 8 7+
1o 3 A R I IS i L-AS 22 Tl TUGR i BRI
2l IGF- [ A IGF-11 & &34, IGFBP3 % &
W D] L-KS 2R T3 ) 52 i IGF (19 & & %) TUGR
EBFIATEH . AT A g 2¢Ot E 7 PCR & B 1U-
GR HBiFIZH JIG B IGF- | mRNA 3k FFE, 5B TUGR
Rk R B TR S AR AR IGF- T (R 2, [A] i 1G-
FBP & &34, IGF- T 5 IGFBP &5 &34, Had i
WA LR S B ILE WA KRR FIR%.

SUPRIFINGE N B AR M &7 e 0 1, B IG TUGR Jif 4
TEIRAIBE ST, BRI B0, s i LG S8 P A i
B, —J7 TS T LA IR R, B2

LS FRE R LAE K & F s 05—, LK
ZIRIAIT TUGR R LE S RN R AR A AT 38 2ot
I IGF mRNA J 55 J5 (i T 4 & IGF /K-, 38
it IGF FE BB RIVE 5 iR LA K & BRI B
RHEVER . LAS &R TUGR 0B 16 1E & £ 7 i
hFEIVE R 25 5, Herp B (3R 18 22— Bl 5 ] N
AU IGE J Hgh & F ik .
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