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Abstract: [Objective] To investigate the long-term effects of postnatal protein-malnutrition on glu-
cose tolerance and insulin sensitive index(ISI) and insulin resistance index(IRI) of IUGR rats.
[ Methods ] ITUGR models were established by passive smoking. Normal new born pups 102 and IUGR
new born pups 105 were randomly divided into 4 groups: D The normal control group fed with nor-
mal-protein diet; @ The IUGR control group fed with normal-protein diet; 3 The normal control group
fed with low-protein diet (CLP); @ The IUGR group fed with low-protein diet (SLP). Glucose toler-
ance test and insulin releasing test were performed at the 4® week (childhood), 12* week (adulth
ood), 48" week (senectitude) of life in all groups. [Results] @ Glucose-insulin metabolism in SLP
group was impaired, which might be caused by IUGR and postnatal protein-malnutrition in early life
afterbirth. At48" week, the fasting plasma glucose concentration (5. 2 + 1. 4) mmol /L, insulin concen-
tration (31.2 £3. 4) mU/L were both increased. ISI (1.7 + 0. 4)decreased while IRI(8.7 + 1. 8)in-

creased. There was significant difference compared with normal control groupf (4. 5+ 1. 1) mmol/L,
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(12.9+1.0)mU/L,2.8 £0.2 and 2. 3 +0. 4] respectively, P <0.05 or 0. 01. @ Glucose-insulin

metabolism in CLP group was also damaged by protein-malnutrition in early life after birth. It mainly

displayed an impaired glucose tolerance and delayed secretion of insulin response to glucose loading.

@ The damage of glucose-insulin metabolism in ITUGR control group was reduced by feeding with a nor-

mal diet after birth, but impaired glucose tolerance still existed. {Conclusion] TUGR and/or pro-

tein-malnutrition at critical stage after birth will have a long-term effect on glucose-insulin metabolism,

predominantly appeared as impaired glucose tolerance and/or insulin resistance.

Key words: intrauterine growth retardation (IUGR), rat; nutrition, early; glucose metabolism;

insulin sensitivity
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Table 1  Blood glucose and plasma insulin concentrations at 4 week of life
c(blood glucose) /mmol - L-! ¢(plasma insulin) / mU - L
Groups 1 ~GTin 30 min 60 min 120 min 0 min 30 min 60 min 120 min
Control 10 4.4:0.3 8.4x1.1 5.6+1.7 4.1£1.2 3.2:1.3 8.7+15 7.2:2.3 3.8x1.1
IUGR contrel 9 5.4:1.2 9.121.1 7.8+1.7 71107 6.5:1.2Y  16.2z1.7° 11.7%5.6Y 8.0£2.2"
CLp 8 50£0.5 11317 7.6:2.1" 7.4:13" 7.4:1.89 12.5:3.20 15.7¢5.3"  9.7%3.2"
SLP 10 5.2%L1  155%3.17 19,2799 10.6£2.37> 18.5£5.6"Y 26.3£6.22% 37.9%7.6"Y 14.74.9"
Compared with the control group, 1) P <0.05, 2) P <0.01; The SLP group compared with the CLP group, 3) P <0.05, 4)P <0.01
®2 F4H 12 ARIUEMBESRAUEELE
Table 2 Blood glucose and plasma insulin concentrations at 12 week of life
Groups 1 c(blood'glucose) /mmol * L~} . ' c(plasma. insulin) / mU -' Lt :
0 min 30 min 60 min 120min 0 min 30 min 60 min 120 min
Control 16 43:0.9 89:13 7.6+2.8 5.2:0.3 5.3+0.4 14,1£3.8 9.1z1.4 6.1:£1.8
IUGR control 16 4.4+0.8 11.122.70 8.9:1.2Y 6.3:0.6" 6.620.9 20.81.1Y 14.3 £1.3" 9.8+1,2"
CLP 16 4.3:0.9 10.8+1.6" 9.8x1.1Y 7.7:0.4" 6.320.6 10.8£1.5 17.6 £0.87  10.6£2.1Y
SLP 16 4.9:0.8 12.9+L7Y 10.3£1.3" 7.5:0.3" 17.523.0%% 28.5:2.89% 47,7£5.29Y 28.3+3.1*?
Compared with the control group, 1) P <0.05, 2) P <0.01; The SLP group compared with the CLP group, 3) P <0.01
%3 0 48 RS VMR RS KOS (1L
Table 3 Blood glucose and plasma insulin concentrations at 48 week of life
Groups n : c(blood.glucose)/ mmo-l - L-! : ' c(plasn'xa insulin) / mI-J - L-! -
0 min 30 min 60 min 120 min 0 min 30 min 60 min 120 min
Control 16 4.5x1.1 8.0£0.9 6.3+0.9 4.5:0.1 12910 21.7x2.1 14.7+2.2 10.1+1.3
TUGR control 16 4.8:0.6 1.4£1.2%  7.120.8 5.70.6 15.8£1.6  32.2£4,87  24.3x3.80 18.7z3.7Y
cLp 16 5.02x0.7 12.7+4.8"  9.5+2.3Y 7.6+1.8" 14.2:2.3 3541677  30.3:4.87 22,7:4.2%
SLp 18 5.2:1.4" 19.4+6.89% 13.5£3.49  10,3+3.6”Y 31,2£3.42% 65.7+5.3%4 46.3+11.52 25.518.47
Compared with the control group, 1) P <0.05, 2) P <0.01; The SLP group compared with the CLP group,3) P <0.05, 4) P <0.01
Fe K 41248 FIRRS RBURIGEIBR S RICTIH B
Table 4  Insulin sensitivity index and Insulin resistance index at 4,12 and 48 week of life
Groups Insulin sensitivity index (ISI) Insulin resistance index (IRI)
4 weeks weeks 48 weeks 4 weeks 12 weeks 48 weeks
Control 4.12+£0.34 3.81+0.17 2.80+0.15 0.41+0.24 1.00+0.18 2.32+0.37
1UGR control 3. 38 £ 0. 85" 3.53+0.37 2.58+0.49 1. 67 0. 48" 1.30£0.30 2.83+0.20
CLP 3.16 £0. 33" 3.71£0.24 2.64 £ 0. 46 1.88 £0. 36% 0.96 £0. 16 2.62x0.87
SLP 2.37£0.63"Y 2,510,297 1.71+0.442»  4,62x1.5429  3,75x1.08"-% 8.67 1. 8329

Compared with the control group, 1) P <0.05,2) P <0.01; The SLP group compared with the CLP group,3) P <0.05, 4) P <0.01
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[UGR B EVH B AR 4 Fl s M BEIE S, HES
BRSZKPFREESEAT S, ZRAEEH
(P <0.05), $EMFE, MM 05 H 5 IF % %
HILE, ZERLBEEME (P> 0.05), BEORESE
AR E I MBS B TR, 120 min {3
BERTHFHEKE, ISI PR, IRIFAE, 5IEEXR
AL, ZRYAREW(P <0.05), 7 12 & .48
Bt s RS RECHRE R, EEAHE, 0
RS 2 =g W A B TS, B 120 min F 0137 1
BERTHESR, SEEIMBALE, 2RUERE
(P <0.05), SIXIRIMESEHER (P>
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2.3 EREXBREZEARIAETES ISI & IRI
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CLP#H 4 Rt = BB IE %, S BHBER EKF
BIEFMBHAA®S, ZREBER(P <0.01),
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JR S E R R et 4] (60 min) 3B T vk BE Y
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=T A K, Fe ST, IRIAE, SE®Y
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0.01), Wi RIS INE 12 AR 48 B, 25 B s .
fREFRBRER, HMHEAAE 2R 2K
ISL X IRIMEBEWEZR(P > 0.05),
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Z#E 120 min BB EGTBEAKE, Mt ISIF
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ER(P<0.05 5 P<0.01), FIE RIBMINE 48
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B, SEBESEKTFNARAS, W¥HaEE
BHIKEN™HE, SI#H—% T, IRI EEF
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SLP 45 CLP b %, SLP HAEEE 4 A . 12
Flfn a8 R kS R mnsE. R %
A IS TR IRL A S, EFHERE
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IUGR fEHE R AEFHRH 7.5% ~8.7% . Fa )L
BUEJa B B R R AU v M B, T EL X 3
BIRMEKEAFRAEER W IREHTHNESR
AR b T e LA i & 1t AR W o 3R % oy 4
WHRREEEWRS, KPS R0 THE
W4 IUGR REREAERBMEAENS BEHE
M2 1992 4 Hales!" 42 H 2 BUE IR 75 K 19
“FR A" UL (the thrifty phenotype hypothesis) ,
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(Clamp) " R FEAR ', H TR IS RS Clamp
HOMA AL, 21 5 . K - PPAh IR s, At
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50T FBE B - RS B ThRE 240, Hic ¥
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L3 H7 166 BRSSO Ak, R B0 R A i 3% B
FWEAKAR, RS BARTERNH S WIES R
FHATABULFOEABDE, RKAARES
BB AR R, — BRI R W
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5 IRMHEG. XS5SERMEEJTRITREFRE
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R PR, WRAFEAER S R IRV A 8 B EUR i 1%
1 o 38 75 S 4 ) 5 25 B it 8 1 1 S B % BB A 4R,
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