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[# E) 8¢. TRIERBPERAS RITBE N4 KRS (intrauterine growth retardation, TUGR) A RUESE /G 8 & B 48 K4 3
R RS R EURER L, F ik RS 1 X Wistar 2R A ZR 50 % BRI R R 7 TUGR #8), DMK TX 4
B R A RE AN 2 MREZ AR IUGR, LTS 12~15 AR R VLWt 42, R4 5 %08 i & X5 fiE % 1
S BMICER, FHE S B 4 3 3 (Modified Beta — Cell function Index, MBCI) & E M SR SH A BRI R
(steady — state glucose infusion rate, SSGIR, mg/(kg-min) , X BR & 3 4 i85 W T 6E KA A A SR & REBRHA TN, &R
(DYVRAEF 4+ R H AR ST BAEH{ER 2SD(4.3710. 34g vs 6.4210.2g, P<0.001),5 IUGR, E12~15 A
i} TUGR 4R BT Xt BB 40 (279.8 £ 30.3 vs 341.3 £36. 6g, P<0.01); FIRRERAA 25% IUGR 41 RFET:; (2)VURAS R,
BAEG(12~15 RS 8 AT EERE BT % B b B2 HI X B F 1 (66.52 £ 21. 66 vs 57.43 £ 10.82, P =0.286) ; YLk 4
BURAE B SSGIR B BAE T34 B840 (9. 97 + 2. 65mg/ (kg min) vs 22.55+4.05mg/(kg*min), P<0.001), ## . B2 ERE
AERSHMBBERERKBEHEEZREY ; IUGR K RIS SN A4S HEENTERINIHS RS REKRA X,
[X@iR) BEREKRE; BS RIEH; FwER,; 3y

(hEEBSESHES]) Q95-33;R335" .6 [#k$RIREm] A (7% B #) 200503 - 09

Insulin resistance in the intrauterine growth retardation rats
LIAO Yan et al
(Department of Child Health Care,College of Pediatrics , Chongqing Medical University)

[ Abstract] Objective : To investigate the endocrine functions of the islet B cells and insulin sensitivity in the adult male rats, with in-
trauterine growth retardation induced by maternal starvation during pregnancy. Methods : The foods were available ad libitum through-
out the pregnancy to the control group(n =8) and the rats in the experimental group(n =9) were fed 50% of the control group. The
average birth weight of the offspring in the experimental group were below the mean values of the birth weights of the control group
more than 28D, defined as TUGR. The glucose tolerance test and hyperinsulinemic — euglycemic clamp were done in the adult male offspring( n
=9 for each group) . Results : (1) Litter size was not affected by maternal undernutrition. The birth weights of the rats in the maternal starva-
tion during the pregnancy were significantly lower(4.37 + 0. 34g) than those in the control group(6.42 £ 0.29g) as defined as IUGR. The
postnatal survival rate of the IUGR rats(75.4% ) is significantly lower than that of the normal offspring(94.9% ). The mean weight
of the IUGR male rats was still lower than that of control group (279.8 +30.3g vs 341.3 +36.6g, P<0.01) until week 12 postna-
tally; (2) There were no significant differences in the values of MBCI between the two groups(66.52+21.66 vs 57.43+10.82,P =
0.286). The values of SSGIR in the IUGR rats were lower than that in the normal rats(9.97 £2.65 mg/(kg*min) vs 22.5514.05
mg/ (kg min) , P<0.001). Conclusion : Maternal malnutrition during pregnancy caused intrauterine growth retardation in the fetus.
The male rats with JTUGR did not achieve catch up growth even in the adult life. Though there was no significant difference in the 8
cell endocrine function, the IUGR rats developed severer insulin resistance in their adult life which is closely related to the metabalic
syndrome. ‘
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1 #MEMGE

1.1 SHpHAE TR RS Rk
1.1.1 BEREKREKRERKET

Rt & Wistar KB 17 R(EKBERK¥IRH Y+
DR ,2.5~3.0 A, HREFABRF(ERKER X¥LR
P OWE), FHLER 8 RS R4, B htf. Nk
H1IRXERESHFRIGERE, R RAVRAH, EikE 1L R
BHEFSE A HEALHHE RN S0% Z 0%, B4HER S
®iE AR, FFIHRRICFEEY 1.5.10.15.20 XK HE,
AR AR, F12HE 21.5 X(20~22 X), H#T
R 12h WIREF AFRAEE, FHE 0.01g, YIRAHE
RS HAAER TN EAEEHERTHEREN 2 M
¥R TUGR HIH bR AE
1.1.2 ERXIRMEE

B RBREMIEERER 6~8 B, 7R 21 XK, B
AFRETE LR R R E 12~ 15 A, S ALk
BFRBEERRE 9 RALRXR,
1.2 FBMHLEFik
1.2.1 %%t

20% WEBEE W, PR, R S e XA & (FEE
FRERFR R FEA ERFTATRE), 10% SH3H (0.8~
1ml/100g A E) BB R R GEMR R, IFEEA R, UL
B KGR, ARTEH) , M B F e T EEHRE(LE
B FEE =8h),One Touch [ R M 454 & AR 4% (&
B Johnson 22 Rl =% ), & E B E RER 3 H (W28 0. 6ram, Sh

(1) M B AR S B AKEThARIE NI R

WA 12~14 AFRER,. 2] 2hE, KEKE B
PR i =R R R MRS RN 2e/ke 5,
2 # BK R L I 52 8 1 #7J5 30min. 60min., 120min 148 1 B8 5
FE. MRS EERENE, BB RN
5E o

MBCI = (FINS X FPG)/(PG2h + PGlh — 2 X FPG)
(FINS: ZS [ il 3¢ 5 5% & ; FPG.: =5 [ i #% ; PGLh 1 PG2h 43
FI% 1h #1 2h MU )]

(2) 1EH I8 o B 15 B i R o R (4]

HARRTHHRERREG | AT EYIERBES R
HRLK. R 14— 16h BT 2 FI A SBIKEENE
T kiEE . AT RS E, HERE 10mU/ (k-
min)o A FBNEKE L A4 i A OO MU8F , 24 fBHERS E7E 5.5
~6.0mmol/L &, AR FRES, BUA BIEES)S 60min MAK{E
IHERSHE R RE A B 5 REUBRERIRYE

R E

SSGIR(mg/kg - min) = & 255 % 4 - 259 % 1 28 B (ml/
h)/60(min) X 200+ {&XH (kg) .

7S mABYK BE SSBG(mmol/L) : BUAR|R A5 13 4 i
W E R, FAEHR R Je iR R A8 B PE R AT HLtE
1.3 #itsam

ESFHAREA z £s Fn  HBEEERA « R, 308
AbEH SPSS11.0 St A G HT. SR P<0.05 HE
HEir¥FE L.

2 &5 B

2.1 IUGR SR & — & fH

SCR 4R Fxd BRAA R BT Rt R E 4 B o 221
+5.7g M219+7.5¢, TBEZEH(P=0.458),5
RS S RIKE 203 + 4. 3g B B{K T xJ B4
236 +9.7g(P<0.05);% 15 RIFEFEBIRK, 5 20
K iE A BT hn (236 £ 8. 3g) , {HAA K T X B4
(348 £28g) , ZHEFKiHFEX(P<0.05), XTH
HERI RS REZS Mg Mm, SHEEHE

£24 1mm), BIm—3(EX 1), TRAFFE(9+3) 5 A
1.2.2 HiE BUEFE(10 £ 2) £,
1 BRZPH4ERHAR
RHE(g)
ZHA n
a3 HER )
1 5 10 15 20
popiiE:| 8 219+7.5 236+9.7 258+11.9 286+17.4 348 +28
2+2.6 25+3.0 32+5.2 38+6.6 48+4.6
My | 9 221+£5.7 203+4.3* 184+5.5* 173+9.3* 236+8.3*
11+1.3 13+1.5 16+2.6 19+3.3 24+2.4

* SR E X A B P<0.05
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LI B I A R E 4.37+0. 4g BER
FHRAH 6.42+0.29, B FAEBUAEZ AR EE
$E(P<0.001); LR 4H TR FiA RIEEH Y BET
Xt B REIE M 2 MRAEEE (5. 84g) . KHAMF
RA G BAL, FIE BN 75. 4% (LU
3 12 AT RS BT B te il s ) B B AR T-%
R4(94.9%), BAF 12 &, TRATFREREE
279.8 +30. 3g IR EA B AT b %f BE4H 341.3 £ 36. 6g,
WE L BERA G ITHFEN(P<0.05)(F£ 2),

30min F 60min. I F1HE R MBCI {E4(66.52 =
21.66) 5% B4 (57.43£10. ) EN XL ¥ B
X,P=0.29(z%3,E1,H 2),
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sl ] 30min 60min 120min
F2 FREGHEEES . FERKE. W
12 BFREREELR
y  FEEH  RERAR 12 AR i1 *Rﬁﬁfﬁﬁﬁﬁlifﬁ%WﬁMﬁﬁ
(%) (g) hE () EEX B4 “IUGR
XF B4 94.9 6.42+0.29  341.3+36.6 ::
LA 75.4" 4.37+0.34"* 279.8+30.3*"*

** SHIN B % ERAE H A P<0.01, " SHR B XT B4 1
B P<0.05

2.2 BEEFRBFME BEES LA

W 12 R AU B2 B R R AT/ 30min.
60min.120min Ik XS BEENEXEITFEEX
(P>0.05). ¥EAM/EEH A TR S50 BAErr
R o A A B 5 40 7R 0 4031 B B O 16 )

60 |
50 |
30L

20 |

L 13 3
s

0 L -t

d. | 30min 60min 120min
e =t

B2 FRESFHEAAHETHENAERRE
O FEXNTHA “IUGR

®3 FHRA R IR /5 R B EE R MBCI

MLBE (mmol /L)

aH e KBS R (mlU/L) AN e
Omin 30min 60min 120min (MBCI)
YA 9 3.52+0.20 5.80+0.31 5.82+0.72 5.43+1.00 57.43+10.82
42.76+6.06 57.47+8.52 67.65+ 11.69 44.03+5.96
E®HE 9 4.15+0.53 5.23+0.50 5.68+0.61 5.37+1.13 66.52+21.66
42.94+9.70 48.12+14.95 54.71+5.55 42.92+11.47

MBCI(Modified Beta — Cell function Index) : B2 3 40 M ThBEH: ¥

23 E¥aBEHRHEEHETDAREFEEN

LI AR B4 13~ 15 R A/ MF Rt e 1
SSBG 43511424 5.55 0. 19mmol /L #1 5.43 +0. 17mmol/
LEJNEBEMN(P=0.34), S LK AHRK
ARl

PO FAURLAR HE BUBR &% BRI SSGIR L 4
}9.97 +2.65mg/ (kg min) B F K T X B4 22.55 +
4.05mg/(kg-min) , ZHIAH B EFHE X (P<0.01),

300 i
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BERRRIRERE IUGR W EEFEEZ 19,
B AR S 50 e PR A B 2R BUVIRA T R AL
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{REI B S T BANER 2 M2, [UGR B
A 100% , LA BB ST TUGR KBS RL, &
FFTLL 12 UG MK RO s R B R 12
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IR,
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K IUGR g1 R (12~ 15 )R EHBRIXIE
HxT B BAEK KT . Woodall 2545 2 3 YLK 3
R4 BUEA G BV B 2 IE B IR R B RF 5, 4
R ERZHYRE RIS B ERBI R AR EA
KIBERA, B & U 2 RYUR K T R
FEgEEERRERFREANEFRARNIESE, B
HEREPEFRARBIBERENNREEEER
EEFEARR  FHRNAEFRIBEREKREFTR
%,

EHILEXRAMTH ZERA BN E NS E
AN W . 1990 4 Barker B 57 B s {5 H A &
BEERERBMENBRES M, Bl
NGB R A B A R RS PR, R
BE A B 5090 LR AR AR | 85 i BE T 8 %
# (impaired glucosetolerance, IGT) B KK 3 8 & 7
B0, EERRBEETHREESREENE
BAE E IS, 3t ITUGR A5 & AR EHEE4 1
PRI RN EEANFZ — USHEE S L
RIBFFREXS TUGR #4782 81 T 81, B4 R E AR
BHERRR KL, TUGR RAERBLEZESMERYLE B
RIEARER ., AR IUGR KBS B4
MRThREFSNA A SRS R H A H E T T
Wo EREF B8 IUGR R 2 2 1 s &
mM¥EHESEKFESBABREEZH, B RE
30min60min. 120min [ ¥ J% [ 3% B8 5 F (H 5 XF BR
HEH LB EYE, BA SRR BB
RAWHAEMM TS 8 HHZhRERTEHH MB-
Cl B Z )R W25, #2~ B TUGR # BB
5 B AT RE M FEIE B Y0 . B7E IE % Mm%
B R RIXB P IUGR KRBES ENHFH SS-
GIR ¥ BT X B 40 K B, JESE TUGR # RFE U4
RIARAEAE ™ E AN SR S B, Jaquet %
FH 1 I 45 155 R B 2 4 I iR BRHIE S 25 % A i A 1k
BEBRSEREATHERHERIEL, FFERIE A
A E B BRI A S PR RIS R A SR

FABEGH N EEREE T HEREEE 4(go-
cose transporter 4,Glutd) FEEE X BB, BRI
FKARA IUGR RABRS REHUTRER B TR ER
SEFSHEFEK ENESER TEREIER,H
HALHI AT,

B £ X W

(1] Hales CN,Barker DPJ. The thrifty phenotype hypothesis
[J]1. Br Med Bull,2001;60:5 — 20.

(2] % K.BBE,PEE EALEKBRENHESRE
fREREMAL]]. F4ILBRE,1997;35(11) :567 - 570.
(3] 4, BHX¥E, ELZE, %, LL(FINSX FPG) /(PG2h
+PG1lh—2FPG) WA BR 5 B 40 M3 4> 3 2 B &9 T 47 #E 81
(7). Al gk K, 20005 39(4) : 234 - 238.

(4] Z=R4%h,5kE%. Wistar X BUAIEH M8 KBS
RARBAR]. FRERRF2H,1998;23(2) : 149 - 152.
[5] Chow BF,Rider AA. Effect of dietary restrictions of preg-
nant rats on body weight gain of the offspring[J]. ] Nutr,1964;
82:10-15.

(6] B #,3R¥E. Bl i e % B WEARK V2 R
X PEILERERRE,2004;12(1):42 - 45,

(7] Woodall S M, Breier B H, Johnston B M, et al. A model of
intrauterine growth retardation caused by chronic maternal un-
dernutrition in the rats: effects on the somatotrophic axis and
postnatal growth[]]. Journal of Endocrinology, 1996;150: 231
—242. )

[8] Barker DPJ,Bull AR,Osmond C, et al. Fetal and placental
size and risk of hypertension in adult life[J]. BMJ, 19903 301 :
259 -262.

(9] K 2,57, XBE,F RILEKRESRERT
CREY¥ERERENXR] PEEERER%¥R,
1999;21(6) :466 — 471.

[10] Jaquet D, Vidal H,Hankard R, et al. Impaired regulation
of glucose transporter 4 gene expression in insulin resistance as-
sociated with in utero undernutrition [ J]. ] Clin Endocrinol

Metab,2001,86(7) : 3266 — 3271.



http://www.cqvip.com

