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Influence of nutritional status at birth on development of metabolic syndrome in adulthood:an advance
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[Abstract| Aging as a global problem is intensifying with the development of economy; reducing the chronic diseases in
the elderly and improving the life quality of the whole population are a study focus of medical researchers of today. The changes
of cells,tissues,and organs in adults are not reversible to different extents. Fetal origin hypothesis believes malnutrition early in
life is closely associated with the metabolic syndrome in adults,and if measures is taken at early stage of life, it may reduce or
avoid a series of disease in adults. This paper reviews the association of malnutrition at early stage of life with metabolic
syndrome (obesity, hyperglycemia, hypertension,and hyperlipemia) in adults.

[Key words| malnutrition; metabolic syndrome;fetus; growth and development

[Acad J Sec Mil Med Univ,2010,31(2):196-199]

R} 25 A 1iF (metabolic syndrome, MS) /& — 40 & Z4 i X,
2 RLRE AR, A 458 i A I e 4 R T B I ) | ik
ey I o LA e L 286 R 8 s TR TR L RE 55 i M I R A Kylin" 5 BT 1923 456 38 3 & il He L IC JRE 09 XU Y
VA K 8 e 5 2R MLAE R B R ARHD) 55 R I HA IF R IE 2 FIE — IR E U X ZEAAE”, Reaven 551 A0 5 F HL4T
BRSNSV RRRBRANE LIS ERE ALY (insulin resistance, IR) J& I 20 %59 1) & 0 ZE il , T 1988 4R 4%
it B FILAE TG B A, o E A AL I R R 2 4% 2 BEBIE ST Y B /ﬂ\:ﬁ\ﬁ“IRJm{ o S AL (WHO) M it 20 9559 &
s R R B AT SR B TR S AR K AT A T — RIUHEEE RS . T 1998 48 & il 75 4l <10 it
BB AR OC AT B 5 AR A R E SRR LA T, R, 1E”H"J%f/’ﬁ[‘)]c MS & —Fi &2 22 iy U 3 AL, 2001 4E 6 [
AR SO A A R RN RS AR S R AR £ A AR A A DGk I B R N & AL 3 RS (ATPID A MS HA LT

1 MSH&HERSEIRAE

YE—Z53R , o J SR 9% B8 e SE 6 A~ T Y I R 3% BT, SRS Bk L R L O A L TR R
[KFBH] 2009-05-26 [#ZFHH] 2009-12-07

[(E£THR] HEMASGEESRIFEHIFT 2008 4F B 7 4534 (08]C840021). Supported by 2008 Youth Foundation for Humanistic and Social Sci-
ences Study of Education Ministry of China(08]C840021).

[EERN] XER 4, By FHF 5T 5. E-mail: guanguan522@163. com

* 18 A # (Corresponding author). Tel;023-63626904 , E-mail; tyli@ vip. sina. com



2 W)L ORI R LA N A I LR SRR B0 AR SR R AR LR S AE 5 i A BT 5 « 197 -

R BE 2 5 5 L F0 28 0 bR A A AR A, b éh e 4%
1R PR R NLE ot 1128 PR R 5 B AR R T B I 5 7%
SRR,

Hiii MS W2 WidrfE 8 £, bl WHO 2 Wibr dES, &
ATPII . E B 4 JR 9% 8% % (International Diabetes Federation,
IDF) % 2412 Wi br o {5 i = 25 T CHE 3438 0912 s o
2004 4F A8 [ 2 25 Ml R R 2% 43 25 (Chinese Diabetes Society .,
CDSR# A E A MS AT R4 T CDS 12 Wi b i (HL 4% LA
T4 AL B A Y 3 a2 O (1) T A (O AR
1A 5 45 5 (body mass index, BMD =225, 0 kg/m? ; (2) & IfiL Bl .
2SHEIMAE=6.1 mmol/L Ml ()& J5 2 h M#FF=7. 8 mmol/
L, AN (EO B #1128 S W R I 45 Z 1097 & 5 (3) i ML - W 4
JE /473K >>140/90 mmHg(1 mmHg=0. 133 kPa) , #l (8)
AT & I H IR 45 32 9R 97 5 (O IR ZE L - &5 I i = 1
W Ctriglyceride, TG)=>1. 7 mmol/L, Fl () 25 i 1l &5 %5 J¥ J&
% 11 (high density lipoprotein, HDL)<C0. 9 mmol/L ()<<
1.0 mmol/L (&),

2 MS ZFEHE D

FIE MS B R H AR FE LTS BT 25%™,
NS DN E - s I I s i L S A S S )
HMEEZMERXGAEEAMLER, BERERENAREER
Z—7E MS Kl Bl Rk T EEAERY, MS Rl
HFSEH F R B A BRI YRR UL (fetal origin hy-
pothesis)™ . # 77 AR BB 0 2 E TR R AR M4, e
T HLET B NI AERE DT, <RIBS A F
Y1 B 1A B0 2% 2L U0 35 b T D T 3 2R X B IR R R ARG 4
MEORMR G R EBEFRARIAM D0 TS A A7
PLACR BT — 22 51038 Ry b 3, A0 468 o 20 T8 O JUE 199 . Y
A DS A T I 2H 8L, R 0 20 JUL P 4 2L 4 £ fE i
T A R W W AR ML S T R 0 U A0, AR 2
AR R ok 40 LI R AR TE — S B 5 R OOAR AR B A 2 Bl R
TS BN K AR A M Gt AR R - e R 3R AR
PFEEL MR 5 BN P OIT VB B 80D B — R BB 1L

3 RYPEFRFARERGPESMERESHBRESN

3.1 FERE  Ravelli 25090 X) 741 44 22 0 BEAT HF 98 % B, 282 30
b TYLTE I B9 18 L g R A% BMI 29 0 IE % 22 IR 1S AY 7.4
VA R 2 RS SRS BT B0 o0 M AR B 5 b R P 2 3R
B ZEEL A O, T HE B A0 Y 43 A5 5 R . Curhan 40
WF 5T A B, AT 24 R B o o A R B IE o AR I R A
RO B FE B . Kramer! ™ X Ji 42 K 639 & B LR T2 5t
B 533 44 WIS 0w v AR 3EAT IR R 3, AR B3R
FB RN fE KRR I IR W 2~4 £, Singhal
OSSR I, R RIS % T B R LTC 5 o
AR % 2R R B /(AR B U e A R L b o L T
W 3090 VR T AR R AR Gt 22 5 L AR R R
0k B 2 ik BE A R O Ak S e T RE O ) 3R S AR e

HEREA B R A AL 2 — . Yura Z000 b/ REAT AR 58 2 BE,
ZP W15 SRR Rl BE 5 5 QIR B AE % 95 KU 3 A 06 . kA,
Pond 452 W58 & L, K BUFE 4T Uk 3k 2/3 191 18] 32 21 R it KR )
SR R R, LT AT RO 0 BT e R B U7 e Bk R Al
" 10%~20%.,

3.2 BARMFF  Ravelli F IS K AL FYLEAFR
2 1A S5 AR b T 2R A v JE AR R T o 3 6 R U I 2 e
(P=0.006), 22 8. B AL T YL A48 /Y 22 10 B 43 1% 0 )5
RIRME S 2 h I 4 348 IE % # # 0.1,0. 4,0, 5 mmol/L, ##
TRZE P 3R i 2 0 R AR AR R R R YL
Wi £ 2 4 5 AR DR R S KPS R (P=0.05),2 h &
FKEIE (P=0.04), Hales %54 468 44 64 % H 1M
FE LR R R R R AR K AR 75 ¢ WA BEJS 30 min
H 120 min B9 MOWE FLBE B 32k BE L 45 2 R B . 93 M8 T i A2
PR I8 O R R B K 1 B R R R, 30 min K
120 min fY IWE VR 52 Bl HE A= AT B (9 388 il T B sh sk
BRI EROHRE FRHEAEREAR, KRB AR R
RAETREEFREFWMAE D AR L4 TS RKY:E
AR JE R R BRI N N, 4 B A 2 AL e A
A L AECAE ) A 2 A D L ML R RE T R B R 2R R
N7 LTS BOM S R, BEER A MIARE (VIR E L T AR A
FRUBE Sk P9 1B X B0 E L3 AN 3 B KT B T I P Il A AR 3 LR
et Ze IR AR R AESE 21 KA, H g Ai i i
ERBRAECE T RET 66% >, ZHILE A RFR 15 A~ i
) % At bR 2T B UL A A EBOK T 5 % R T 25 3 L R AR
JBE 5 2 R A AR BT TG RN B S IS R R

3.3 #if/E  Roseboom % HESE & B, 2 A2 LT R WA
e A 2 W 48 A E R AR 1. 3 mmHg (1 mmHg =
0.133 kPa) , A= (4o 52 K 49 f5 AR 1l R 58 e, MR 0 o 4 B
1000 gt 4 JE F ¥ 2. 7 mmHg, Laws & & 3 1994 ~
1995 AEHERY 1 570 44 3~6 & i A8 B A 45 H R
P 4% BECAE T 5 A A5 A O, L AR AR R R A T R
1 kg e 4i HEAE EFF 4. 9 mmHg; Zhao 2529 A9 8 78 w7~ A4
KR 5HHI2 R R MLE (20 ~40 ) UMK, Zureik %0500 %t
210 1] 8~24 % 323 8 £ & B M Ae 1A T B AR, O 2 0 4
FRHE s AR R TR RN 1 ke, U R TR 0. 49 kPa
(3.7 mmHg), BREHEUISTIER M A SD KRA T2 4
BALE B 5 B WK B3R 2 (intrauterine growth retarda-
tion, TUGR) FACAE 8 J& s B H B a7 1 K, I EL i i 338 25 54 4
B & AP B9 354 5 Ry B L 4R OR B D E R, T AL
Al DL PP Ak R i kA

3.4 #f§FF Roseboom FUHALEXS 704 & H A WIE AN
R BT &% B, J5 18 LDL/HDL LIS EREH & &
13.9 £%5 .1 H HDL 1 apoA & B 5 1F & % . 1 2% 5 0 [ e
LDL FM# A8/ B B ok BB EH & 75 40, BB Rl AR S 1l
G S H (B35 HDL FEA% . LDL 7 & . = BEH ol -5 & 2B A
X, Barker ZE¥I %} 1939~1940 4F Hi 4 (% 219 & T v A0 4k
PEAT BTS2 R B, 1 A A I T /0N 28 I it O T T U 9%



+ 198 -

W TREE R 2010 4E 2 LB 31 &

JIG 26 11 JIE T B e 4% PR AR 1 B MR B A s BT R A3 2. 54
cm, IfiL 75 B IH [ B o 2 B AR 0. 25 mmol/L, LDL-C ¥ J& [ %
0. 26 mmol/L,apoB F&M% 0. 04 mmol/L. % 1K & 223 &
Fr DR 0 e P [ B ) A A PR A R R MEVE . R R B
Q5 Z0 B SR AR 2, ELR 32 20 3008 3% i = 5 A IS
AR T F) 5% i 92

4 B B

2004 4F 10 H 12 A BAERE AP EERE R SEFENR
RIS AL T4 SN R AR B4 B R 2. 0 2 A
6 000 22 J7 s Ml B9 L BB A 2K 2 000 £ T7, A I 2 000 J7
N7 IR 32 450 5 v i SRR N 1. 6 225 R R AR
NH 1.6 12, Snoeck ZEPHIA Sy - “ U RN PB4 A= i
N—A AN FF A Y L 10 EL 3/4 DL LAY 40 Mo 43 45T 7R A AR AR IR
JLH TR 2 A X B it B LI B 1) AR K A 3 0o £t B R 5 A
FEREEAMEM LR K E e A i AR GE AL

PRIEB UL LR A Z IR B E G R ERAR S WAER
BOMS Z AR M, BRI R0k B0 % AR 4k
e B 5 M A MR TS L A0 2R BB 6% B0 s LR A0 e B
FRAS LAY K B B X R A B T A R K
WO A SC ML L K T A SE AT AL TR AN T MS, 5
[ B, B 2 26 T 19328 A0 1 e . N N o7 A 30 4l R R B . 4
A BT 2 B AR Bt S R o A3 AR 5 /N B 0
LENE - NI € R [ b S EIR i X YN G S N E 0 A SOl )
WZ KR B R AW P AR AR R R BUR RN IE
TYMEHEER ISR RER,

[Z % X #]

[1] Ripsin C. The metabolic syndrome: underdiagnosed and under-
treated[ ] ]. South Med J,2009,102:1194-1195.

[2] Barker D J. Fetal origins of coronary heart disease[ J]. BMJ,
1995,311:171-174.

[3] Kylin E. Studien uber das hypertonie-hyperglykamie-hyperu-
rikamiesyndrome[ ] ]. Zentralblatt Fur Innere Medizin, 1923,
44.105-127.

[4] Reaven G M. Pathophysiology of insulin resistance in human
disease[ J]. Physiol Rev,1995,75:473-486.

[5] Alberti K G,Zimmet P Z. Definition, diagnosis and classification
of diabetes mellitus and its complications. Part 1:diagnosis and
classification of diabetes mellitus provisional report of a WHO
consultation[ J]. Diabet Med,1998,15:539-553.

[6] National Cholesterol Education Program (NCEP) Expert Panel
on Detection, Evaluation,and Treatment of High Blood Choles-
terol in Adults ( Adult Treatment Panel [[[ ). Third Report of
the National Cholesterol Education Program (NCEP) Expert
Panel on Detection, Evaluation, and Treatment of High Blood
Cholesterol in Adults (Adult Treatment Panel [[[ ) final report
[J]. Circulation,2002,106:3143-3421.

[7] AR EESHIRRG oy o RN G G IR S UME AL, AR R 2 4%
W DRI 2 4 42 06 F AR 5 & A i LT 0. oh AR OB DR 2 AR
2004,12.156-161.

(8]

9]

(10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(191

[20]

[21]

[22]

[23]

[24]

[26]

W, gkt R BOT . AR A R AT K P B H S I R BF
FEERELT]. o [ BpT 5 L 2007, 15:615-617.

Yoo S,Nicklas T, Baranowski T, Zakeri I F, Yang S J, Sriniva-
san S R, et al. Comparison of dietary intakes associated with
metabolic syndrome risk factors in young adults: the Bogalusa
Heart Study[J]. Am J Clin Nutr,2004,80:841-848.

HHLARA , R A 40, b e 6. b E R RACIH 5 A 1R 5 &
FIRBRMMCHERF I (1], 236 T AR 15 BB £ %, 2008, 19 20-
23.

Riccardi G, Rivellese A A. Dietary treatment of the metabolic
syndrome— the optimal diet[J]. Br J Nutr, 2000, 83 Suppl 1:
S143-S148.

BV W L VR LT, KR SE 0T VAR A B, SO Bk SRIL IR B T
T AR 2 A AT R AR AR A R i [, BAR R B, 2008, 8. 8-
9.

Barker D J,Gluckman P D, Godfrey K M, Harding J E,Owens ]
A,Robinson J S. Fetal nutrition and cardiovascular disease in a-
dult life[J]. Lancet,1993,341:938-941.

Fall C H, Yajnik C S,Rao S, Davies A A,Brown N, Farrant H
J. Micronutrients and fetal growth[J]. J Nutr,2003,133(5 Sup-
pl 2):S1747-S1756.

Ravelli A C,van Der Meulen J] H,Osmond C,Barker D J, Bleker
O P. Obesity at the age of 50 y in men and women exposed to
famine prenatally[J]. Am ] Clin Nutr,1999,70:811-816.
Curhan G C,Chertow G M, Willett W C, Spiegelman D, Colditz
G A,Manson J E,et al. Birth weight and adult hypertension and
obesity in women[]J]. Circulation,1996,94:1310-1315.

Kramer M S. Do breast-feeding and delayed introduction of solid
foods protect against subsequent obesity[ J|? J Pediatr, 1981,
98.:883-887.

Singhal A,Farooqi I S,0O’Rahilly S,Cole T J,Fewtrell M, Lu-
cas A. Early nutrition and leptin concentrations in later life[ J].
Am ] Clin Nutr,2002,75:993-999.

Yura S, Itoh H, Sagawa N, Yamamoto H, Masuzaki H, Nakao
K, et al. Role of premature leptin surge in obesity resulting from
intrauterine undernutrition[ J]. Cell Metab,2005,1:371-378.
Pond W G,Mersmann H J,Yen J T. Severe feed restriction of
pregnant swine and rats; effects on postweaning growth and
body composition of progeny[J]. ] Nutr,1985,115:179-189.
Hales C N,Barker D J,Clark P M,Cox L J,Fall C,Osmond C,
et al. Fetal and infant growth and impaired glucose tolerance at
age 64[J7. BMJ.1991,303:1019-1022.

M. B AR B IR %S AR R L], R 4 i AR
H I ,2006,26:211-212.

Snoeck A,Remacle C,Reusens B, Hoet J J. Effect of a low pro-
tein diet during pregnancy on the fetal rat endocrine pancreas
[J]. Biol Neonate,1990,57:107-118.

Dahri S,Snoeck A,Reusens-Billen B, Remacle C, Hoet J J. Islet
function in offspring of mothers on low-protein diet during ges-
tation[J]. Diabetes,1991,40 Suppl 2:115-120.

Garofano A,Czernichow P, Bréant B. Beta-cell mass and prolif-
eration following late fetal and early postnatal malnutrition in
the rat[ J]. Diabetologia,1998,41:1114-1120.

Ozanne S E,Olsen G S, Hansen L L, Tingey K J,Nave B T,



2 W)L ORI R LA N A I LR SRR B0 AR SR R AR LR S AE 5 i A BT 5 + 199 -

Wang C L,et al. Early growth restriction leads to down regula- [31] B &.4% dr.dk 96,58 4E.9h FlLARES. HENKRER
tion of protein kinase C zeta and insulin resistance in skeletal SEXF R BN E K B T Re R ma [ ], b AR R R 24 AL 2006, 22,
muscle[ J]. ] Endocrinol,2003,177:235-241. 706-707.

[27] Roseboom T J,van der Meulen J H,Ravelli A C,van Montfrans [32] Roseboom T J,van der Meulen ] H, Osmond C, Barker D J,
G A,Osmond C,Barker D J, et al. Blood pressure in adults after Ravelli A C, Bleker O P. Plasma lipid profiles in adults after
prenatal exposure to famine[ J]. J Hypertens, 1999, 17 325- prenatal exposure to the Dutch famine[ J]. Am ] Clin Nutr,
330. 2000,72:1101-1016.

[287 Law C M,Egger P.Dada O, Delgado H.Kylberg E.Lavin Poet  [33] Barker D J. Martyn C N, Osmond C. Hales C N, Fall C H.
al. Body size at birth and blood pressure among children in de- Growth in utero and serum cholesterol concentrations in adult
veloping countries[J 7. Int J Epidemiol ,2001,30:52-57. life[J]. BMJ.1993,307,1524-1527.

[29] Zhao M,Shu X O,Jin F,Yang G,Li H L,Liu D K,et al. Birth- [34] e NRILHE TR, rh e AR IR B B 5 R, g A
weight, childhood growth and hypertension in adulthood[ J]. Int BN [ E A G031 Jm . b B8 3R 5 R R [ . v [ o
J Epidemiol,2002,31:1043-1051. R IE 2 & .2004,2,919-922.

[30] Zureik M. Bonithon-Kopp C. Lecomte E. Siest G. Ducimetiere [35] SRIpVL. 021l - B BEORZ 08 3 R B0 T AR5 4k i B 14
P. Weights at birth and in early infancy, systolic pressure, and sem[) ], o E AR 4. 2009.29 . 112-114.
left ventricular structure in subjects aged 8 to 24 years[J]. Hy- [ARXEmE] HWHEZE

pertension,1996.,27(3 Pt 1) :339-345.

BRE X MBESFHRIARHFHERETAIAAIEERREANIZE

[ 58 7 B TR R A 2 O e 7o 45 L B R I I R T AN e o A R Al B A A A BT AR T SR A M B O
AR EEWESFBRA LR LT THAA TREZHN L, X2 5% R AT a5 T 5k TR VB L i
Mg 2 J5  BAL L b R T AR F AR R o

CEHTHAA TR 1995 48 11 Har, K& OB — 22 K e R B 3R RO, W SRl ka4 Ae ik At
FORHECRT U A SR R AT B A B 7R I AR R R O — R UG BT & B N S K PR R A R B 2 R A
TR N MO IR UG BT A TR A RO B B R A R R RS R T B0 AR AT 2 AR REOR A S R
N NS 2R, AN G — R B 2 0 AR IR AE 45 S LLR . 4 AR R RO A, B W S i E R A
B M KRR A B IR R 2R B A O S AT S R RIT U 3l ok B AR R T SR R S [ AR A B 2 S
HATH SR

2000 AEHTZ - TR 2 I B BOAEAT 50— BrBe, B 1997 A AR S THREEZL 2L 30~40 Z AW TF A
A AERESEEFRAG, BB F 2000 4, 750 F R VML 2K BRI E R KY 50 D72 A M —ZFFHR 500 7
A A RPN — PR R AT IR HE K T 5 2 O A S R U 5 1 20 B 2 AR A R A SR A

HEA 21 2)5  NHE BRI AR BH S MBS ERE R Z RS BER AR EEEZ R hEB AR
SRR P e IR T T 55 6 I8 A TT O T3 % b FE AR A A BT B B9 4 T 38 DL RS i, Sl TR A It N A s, o 2 3% 5% i
AR — A AR BRSO HE IR EN R T OB 22 8 TO7T AN A LRSI 58 ), AR 3R B Ak 2 3 AL 3038 = 45 g B
B3 AN SN A B B AT L B 2010 4R ISR ERUECE 44 B T SRR K P YA R 2 5 TR B R B XA IR 5K 5
T4 BA E N GUE KT AE AR A SR ST B 2 R BRI T 1947 Sk A RO 2 16 45 22 BH U R 4 35 R B TR
BAT R IR Rem L 75 4F i N F



