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BMI
DBP
FFA
FINS
FPG
GSIS
HDL-c
HINS
IFG
IGR
IGT

LDL-c
MS
NINS
NGT
OGTT
SBP
TC
TG
T2DM
UA
wC
2hINS
2hPG

RUBEIER

Body Mass Index

Diastolic Blood Pressure

Free Fatty Acid

Fasting Serum Insulin

Fasting Plasma Glucose

Glucose Stimulated Insulin Secretion
High Density Lipoprotein Cholesterol
Hyperinsulinemia

Impaired Fasting Glucose

Impaired Glucose Regulation
Impaired Glucose Tolerance

Insulin Resistance

Low Density Lipoprotein Cholesterol
Metabolic Syndrome

Normal-insulinemia

Normal Glucose Tolerance

Oral Glucose Tolerance Test
Systolic Blood Pressure
Total Cholesterol
Triglyceride

Type 2 Diabetes

Uric Acid

Waist Circumference
2 Hour Serum Insulin

2 Hour Plasma Glucose
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A& @B TRR RRAFBRSRASRITAELIN, HAEF -
Bk EhsE (NGT-HINS) AR ERERERIIE. Fik HAHRE
AR (0200645 A b7k PARATHE SR FRAR (AL);
22005~20074% (¥4 ESA ) AR FEERRATIE AT E QT EFAR (B
41); @2004%6A L HEF LR BITEERFEG T EFAR (CA),
REABG—ITORE BB T XL (OGTT), BRTEA2Ihik. K
5FEKE. HREF o (HINS ) VAFINS>15mU/LA/3 2hINS>80mU/L#| % ;
A19994WHOW B #7 4 #h R AB KM F; L2005 E FF4E A #EXHE (IDF)
WA RM AR AD XK A K. B A SPSS 13.040H M #4740t 5 5
. R OQEFoB-SM5E o)l £ 5] HAES5.28%. B49.13%.
C408.82%; Rt F i d £5 A HAL10.1%. BA58.5%. C4135.5%.
@E5NGT-NINSAE LA, ZZANGT-HINSAF R AR B £ £HRB
# TNGT-NINSAZE (P<0.01); 5IGRABf AL, NGT-HINSABHK B AR EA
1098 BRIGRABA £ R/ (P>0.05). @AENGT-HINSA#H ¥, 2h-HINS
ABESF AR A B & 5F-HINSAZE LA £, £ F (P>0.05). #2h-HINSAR#
JENGT-HINSABE AT & 69 b 4188 2 & F F-HINSAZE ( P<0.01). @Logistic®l )3
SIALEAB L E SRS L FEHERE, 4% 2 FFPG. 2hPG. TG.
HDLR A A ZM 5 F hmEtgi s AR EE (P<0.05), WCHBMIF 54X LS
MRBERER X, #%® NGT-HINSABRA Kt/ B FHENGT-NINSA
AR, HIGRABMY, E#FTFHATHR. AE&FRBAREEHH
A, HA2h-HINSHN IR B ERRRTITE., okt d. eiSFLEL4E
BMEEREAETEREE.

[X42i]) EFhB -5y EhE; E¥aB EEmbias; BRYL
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The Clinical Characteristics of Patients with NGT-HINS

Abstract

Objective To study the prevalence and clinical characteristics of individuals
with NGT-HINS, surveys were conducted among individuals in three different
communities in Beijing. Methods The data of routine clinical examination
were collected from three different groups: (D Subjects who received annual oral
glucose tolerance test (OGTT) for diabetes screening in May, 2006 in a
community in Beijing (group A). @ The mid-aged and senile individuals who
received OGTT for diabetes screening in PLA General hospital in May,
2005~2007 (group B). @) The mid-aged and aged crowds living in Beijing who
received OGTT for diabetes screening in June, 2004 (group C). All subjects were
investigated, and received 75g oral glucose tolerance test (OGTT). HINS was
determined if fasting serum insulin > 15mU/L (F-HINS) and / or 2-hour serum
insulin after glucose burdening > 80mU/L (2h-HINS). Glucose metabolic
disorders were determined according to WHO definition (1999). Metabolic
syndrome and its related risk factors were determined according to IDF criteria
(2005). Data were collected by a specialized person and analyzed with SPSS 13.0
software. Results (O The prevalence of NGT-HINS of the three groups were
5.28% (group A), 9.13% (group B) and 8.82% (group C), that of glucose
metabolic disorder was 10.1% (group A), 58.5% (group B), 35.5% (group C). @
The prevalence of metabolic risk factors in individuals with NGT-HINS in either
group was much higher than individuals with NGT-NINS (P<0.01), but there was
no difference between individuals with NGT-HINS and IGR (P>0.05) in either
group. @ In the subjects with NGT-HINS, the prevalence of individuals with
2h-HINS suffered from metabolic risk factors was similar to individuals with
F-HINS. However, the quantity of individuals with 2h-HINS was much more than
F-HINS in either group. @ Logistic regression analysis showed that FPG, 2hPG,
TG, HDL were the risk factors that resulted in HINS, and WC and BMI were the
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possible related factors. Conclusions The number of individuals with both NGT
and metabolic risk factors increased remarkably when HINS was diagnosed, while
there was hardly any difference between individuals with IGR and NGT-HINS.
Therefore individuals with NGT-HINS should be intervened early. 2h-HINS had
equal importance in evaluating insulin resistance compared to F-HINS because of
suffering similar metabolic risk factors. Hyperglycemia and dyslipidemia were
also risk factors that resulted in HINS.

key words Normal glucose tolerance - Hyperinsulinemia (NGT-HINS);
Normal glucose tolerance - Normal-insulinemia (NGT-NINS); Impaired glucose

regulation (IGR); Clinical characteristics
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FEEHSLF R BAAER T NBE, EFEREREKERERZEH
WERES, CRABRMALBREN=ZKERZ —. BERRNEHETHGER
&t FRRKE, FEHAWDPPHIS. DPSH . Stop-NIDDMHF 5 K&K EH
KRIGT T ASE, EEFEEHLMMFIHR, MEXFZHIGTHNGT, X
RAEFABGY T, CIHE TR e IEEERIGT M IR w H k.
EERATZENR, K FRASERAERBFEEHRTHARERE,
e R BRI REALPE O f E RAE, /i I B S Y IXURS: 4R B B 184 el

2RBERIBEAER. BE, EXERRESILIER LE-55ESEME.
FREmMBEZE (FG) M/ &M (IGT) -HESEMLE. BRA (B
RESWKFHEERSZHHEAET) ZA0R. 28 B RAFAMVRFRTES
R JR B A A R A A E o) BEE ) R BRI AR, AT BRI MRS
BB FRMEINBESESWHENAL, BHREBIESRSWENFE.

EFENE-SESEME (NGT-HINS) 1E4 E & 8% R% 88
EEEARERE, KRBT 2B KRR AN —RIDREE BT, X
FF90 TR AL M IE 2% 58RO BE 5 2% R B D FF 22007, TR 5 2
PR 2RIBE R ML R /SR I % . Honolulu Heart Program!%$356246171-93
SEFEANAAE R, EFLEESHSRSFLENEE, BO0% LEHE. 4
AlEERR. EHRRFEHBEM. B, 3F1E# 8- 58S & i ER B
IR T2 R R R T A A EER .

{82 B 5% IE % M5 -5 8 5 R A BU R AR B D, Xf B EA
KRFFEEFFIRIE. AN TIEEMHE-FRESELENR, 26 5IGRMER
L, FAERMEGEMEARARE R M. O ERRERES .
REFTERPMY, REAMAXENES. AFFELRITHRZEHEREL
RHXARAFAERERSES, SBAEABRZE—ITORTEER AR, &
io ff B AN ER S FK R I, 4347 IE K MUBE- =R bR 5 L AE A B (NGT-HINS)
2B 2 RIRRIFE, AR TR R,
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1. BIRX %R

AR ZALOGTTHATHR R E ML MR REAR, HFEEM2/M e
Mk, BREERNLER.

BFE=ZHARF: ©20069F5 A AR ITEREBRNBAAR (A4D;
©2005~20074F (S H) ERREEBREITRIRFERBEN S ZEANS (B
#); @2004FE6HItFARLMXBHTHRRMBEN P EEART (c4D).

2. IR FIE

2.1 EATHKRITRFRER, AR KRB, RESEEMEMHRER
fERER BRI, MASKEL. Sk, PORAEM KRR $%) X
Migte s, AR ARAEARRITAL. HE, WESGH. AE.
JEE (WC). Mk4EE (SBP). #F5kIE (DBP), wHEMAER (BMD.
22 BRHIC2BBERBES, BREZATOR (75gKK) BHEHERN&RAR
(OGTT), M=, WEHfi/E2/MatisE (FPG, 2hPG) KEEHE (FINS,
2hINS), RIREMMAE (HWm=F, TG RAEFERE, TC; KEEREANM
E#2, LDL-c; H&MAREAEMER, HDL-c). MR (UA). FFEIhiEts.
2.3 EOGTTRKHI3K, BRHIAVKKUEWESDT200%, AKAHHER10
ABFEL L, IS8/ AR L IR R e, AT LA ERK, XK
SRR, BIZWESFRBIER.

24 M (B, M BB EFHhE AL HIL76004 B 3 ENR
EMHE; BREENERADBCHE, BHEALIMMULITE 10004 B3I
RICAKI, #1612 R HS5.9~8.0%, HALERRES2~6.4%.

3. 2iibriE

3.1 HERSRMAE

AR L2008 b 5 T 3 A A7 4F B2 A AR A B P IE H AN A B 22 IR/ 5%
OGTT2/M 8 55 Y BB K T B T 95% /0 34k b i e 5 R HUE A 38 SE
HE, BP S MERE S E>15mU/LAVEROGTT2/M i B & >80mU/L!' ),
BAFEEESEME (F-HINS): ZFMEESE>15mU/L;
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BADhEBE S RMAE (2h-HINS): OGTT2/Mi B S £>80mU/L;
ZFRA2hEBE S R M (B-HINS): ZHEME S F>15mU/LRIOGTT2/M S
#F>80mU/L.

3.2 LL1999SEWHOL Wi bt ify i B X i) 5 1Y)

(1) NGT: FPG<6.1mmol/L H2hPG<7.8mmol/L;

(2) IFG: FPG6.1~7.0mmol/L H2hPG<7.8mmol/L;

(3) IGT: FPG<7.0mmol/L H2hPG7.8~11.1mmol/L;

(4) IGR: FPG6.1~7.0mmol/LF/E{2hPG7.8~11.1mmol/L;

(5) DM: FBG>7.0mmol/LA)/EX2hPG>11.1 mmol/L.

3.3 LA2005EEBRBE R EC S (IDF) ARAE TR 42 & A B AR gt
HAZK: BDARETOHIEMN (FEBX S HEER>90cm, Z##>80cm);
EHTHBHEARELH S

(1) HM=H8g (TG) >1.7mmoVLEX B4 ;

() SEEERCOAEER (HDL-o) @1K: % 1£<1.03mmol/L, Z1<1.29mmol/L
REHBIT:

() MEF&: W4EE (SBP) >130mmHgEk #7575 (DBP) >85mmHgHk =
2 ML R TT s

@) FRMEAS (FPG) >5.6mmol/L (L F¥HEMS) B B2 2BE R R
4. Gevk 5y

MRAEEHEARN, EXBEE, BOIBIELRE, NASPSS 13.048 1K

TR E ST R ADEMBIRE (x+s) TR, JFESHE

BAXBUEVRE, AREBRANE kR, ENKBARTER, EWER
KA H % BRI 2 A K F Logistic[B A 4347 .
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—. BEABHAOZERL
AG BB ABI102261, F#821~78 (409+13.2) &, HABHE764%1.
25851, 603 LA EEEA11961 (11.6%).
B4 EZEARILTS66], F#40~96 (68.6+10.3) ¥, HPHEH6706]. &
t£86%, 604 LA LKI606%1 (80.2%).
CATEFEARI17476], F£§#27~85 (60.7+£10.0) &, HhBHE27H|. &
192081, 602 LA 199061 (56.7%).
WEABERSWWMEL

% R

1 ABABROFERM (FIHO

A 51 A4 B4 CA ait
20~ 215 (21.2%) 0 1 €0.06%) 216 (6.1%)
30~ 331 (32.7%) 0 7 (0.40%) 338 (9.6%)
40~ 207 (20.5%) 20 (2.6%) 255 (14.6%> 482 (13.7%)
e 50~ 140 (13.8%) 130 (17.2%) 492 (28.2%) 762 (21.7%)
60~ 70 (6.9%) 258 (34.1%) 597 (34.2%) 925 (26.3%)
e 70~ 49 (4.8%) 216 (28.6%) 377 (21.6%) 642 (18.3%)
80~ 0 132 (17.5%) 16 (0.92%) 148 (4.2%)
At 1012 756 1745 3513

. HaAg106]. CAPIFREIRGRK

Z EEOE-EESRIE. REREENRHE
1. EFDE-SRSELE (R2)
AAFEEMFE-SHESRME (NGT-HINS) KIBRENYS5.28% (54/1022); B
ZANGT-HINSHIK 2 49.13% (69/756); CAINGT-HINSHIKY Hi % 48.82%
(154/1747). VIAZINGT-HINSHIRY HH R B (K, BHARH.



FE S F R LAk

2 AEARBRERE (P10

NGT
a4l ik A IGR DM
NINS HINS
Al 1022 865 (84.6%) 54 (528%) 67 (6.56%) 36 (3.52%)
B4l 756 245 (32.4%) 69 (9.13%) 347 (45.9%) 95 (12.6%)
c4l 1747 972 (55.6%) 154 (8.82%) 451 (25.8%) 170 (9.73%)

2. PR (B&RD
BB RE (IGR. DM) MK HE S0 AAL10.1% (103/1022), B#L58.5%
(442/756), C#35.5% (621/1747). HHuE R HIKY % 5> B I A%H3.52%
(36/1022). B#A112.6% (95/756). C#H9.73% (170/1747); ¥ ZHHIK:
Hy #9351 5 A416.56%(67/1022) . BA145.9%(347/756) C4125.8%(451/1747).
FEACE T30 (080 1 2 77 BE AR R S I Ty T A e 4

100%

80%

60%

0%

W% r

0% -

Al

B IGR

84.6% B NGT-HINS

B NGT-NINS

32.4%

Bl#1 WZEABIGR. NGT-HINS. NGT-NINSHHH

55.6%
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3. RBZSMERHXEREE (K3)

#®3 WEARRBZSEIAXABERER (BIX0)

4 A4 B4 c4
Bl 1022 756 1747
B (D 764 (74.8%) 670 (88.6%) 827 (47.3%)
Ltk (B 258 (25.2%) 86 (11.4%) 920 (52.7%)

JE B 211 (20.6%) 182 (58.7%) @ 1014 (58.0%)
1 FE 405 (39.6%) 400 (52.9%) 948 (54.3%)

F TG IMLAE 303 (29.6%) 363 (48.0%) 777 (44.5%)
{£HDL-cIfi fE 60 (5.87%) 86 (11.4%) 402 (23.0%)
Rt A 92 (9.0%) 96 (31.0%) @ 628 (35.9%)

#: (1) BEERHIIE£31061

=.NGT-HINS AB R AIRFE (RD)

A IE % mpE-B R B R M AE ABES4, fE#825~76%, 603 LA EEE A9
Bil; BAMHNGT-HINS ABE6OB, FF&53~90%, 604 LATHINSH; CAR
HNGT-HINS A Bf154%, #Fil837~80%, 602 LA EZEAH,

0. NGT-HINS 5NGT-NINSHIEL B (K5)

ENGT-NINS ABELLE:, BRBAMERE (P>0.05) LERS, =4INGT-HINSA
BAACHE. SMLE. MTGHILAE AL H B & % TNGT-NINSA# (P<0.01), &
ANTERE R B BINGT-HINSHY B & H AR5 fE B B B BA B 3% hn .

F.NGT-HINSEIGRI LB (%6)

HIGR A BB, Z4INGT-HINS A BEAERE . & i i - B TGILAE i £ 4 B 5IGR
ABZBEBETHEESR (P>0.05), RRTEFEKAATHINGT-HINSH B & H AR
WK EESIGRM BN,
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4 EEOB-EHBEDEOEABORASE (xts5)

sy A BA c4

Bl 54 69 154
B (D 40 (74.1%) 64 (92.8%) 65 (42.2%)
Ttk (B 14 (25.9%) 5 (72%) 89 (57.8%)
FER () 44.5+13.6 70.1+8.7 61.1£10.3
ERE (cm) 84.3£10.0 91.5+8.8% 89.249.2
BMI (kg/m?) 26.34£3.5 25.4+3.10 26.3+3.4
SBP (mmHg) 123.9+12.2 130.7+£16.8 128.9+£19.6
DBP (mmHg) 79.6+£7.9 78.0£10.9 78.1£10.0
FPG (mmol/L) 4.91+0.46 5.05+0.29 5.23+0.36
2hPG (mmol/L) 6.111.04 6.75+0.85 6.53+0.95
FINS (mU/L) 11.7245.50 9.65+5.22 11.66+5.42
2hINS (mU/L) 100.7+33.2 118.7+43.9 105.8+47.9
TG (mmoV/L) 2.36£1.56 1.91+1.37 2.15+1.42
HDL (mmol/L) 1.34+0.29 1.39+0.27 1.32+0.32

#: (1) BARBHE 2261, BMI¥E 23561

#5 NGT-HINSENGT-NINS& Qi s B R E B R

pigi!

A4 B4 C4A

NGT-HINS NGT-NINS NGT-HINS  NGT-NINS NGT-HINS NGT-NINS

AE
RER¥
271183

R TGIfLEE

54 865 69 245 154 972
21(38.9%)** 146 (16.9%) 14(63.6%)"  51(54.3%)Y  115(74.7%)**  464(47.7%)
29(53.7%)**  312(36.1%) 46(66.7%)** 94 (384%)  102(66.2%)** 433 (44.5%)

29(53.7%)** 229(26.5%) 40(58.0%)*  106(43.3%)  86(55.8%)** 339 (34.9%)

£: 5NGT-NINSABLLE**P<0.01, *P<0.05, XP>0.05
(1) BAWCEHES3108], HHNGT-HINSAKIE22261. NGT-NINSZH 9445

.11 -
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#6 NGT-HINSS5IGRA HRMGEKREERHB

A4 B4 c4
S
NGT-HINS IGR NGT-HINS IGR NGT-HINS IGR
B3 54 67 69 347 154 451
JE B 21(38.9%)F  25(37.3%)  14(63.6%)*  94(59.1%)V  115(74.7%)*  299(66.3%)
4 i 29(53.7%)%  39(582%)  46(66.7%)"  200(57.6%)  102(66.2%)"  288(63.9%)

BTGHLAE  29(53.7%)% 28 (41.8%)  40(58.0%)* 160 (46.1%)  86(55.8%)° 247 (54.8%)

¥: GIGRABWE: XP>0.05
(1) BAWCHEL3106], HPNGT-HINSH B 22241, IGRA159%1

7~. F-HINS 52h-HINS # Lh 8

ZENGT-HINS A B, F-HINS. 2h-HINS. B-HINS ABH7E &4 F K EL 61 25
KA 16.7% (9/54) 70.4% (38/54). 13.0% (7/54), B42.9% (2/69). 81.2%
(56/69). 15.9% (11/69), C4115.6% (24/154). 74.0% (114/154). 10.4%
(16/154), BANGT-HINS A B F-HINSF12h-HINS# EL ) 3R 7 .

#7 F-HINSHI2h-HINSZENGT-HINS A B b (1 He 45

A ik F-HINS 2h-HINS B-HINS

A4 54 9 (16.7%) 38 (70.4%) ** 7 (13.0%)
B4 69 2 (2.9%) 56 (81.2%) ** 11 (15.9%)
CA 154 24 (15.6%) 114 (74.0%) ** 16 (10.4%)

H: S5F-HINSHL8:: **P<0.01

1. F-HINSf12h-HINSHI3E Rl /R (R8)

LB =ZANGT-HINS A B & HRBERERNELR, SF-HINSABHE,
2h-HINS A B BR CA & 3 i H i = B8 M AE i EL B T-F-HINS A B (P<0.05) 4F,
AHEERBEREEZRRSF-HINSABLUELHEESR (P>0.05), &1
2h-HINS A B & 364Xl fE K[ % S5 F-HINS ABEAR 24,

-12-
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#8 F-HINSH2h-HINSA HR B ERAERM LB

il B % i 3 o 1L H TG AE
F-HINS 9 4 (44.4%) 4 (44.4%) 5 (55.6%)

A4 2h-HINS 38 15 (395%) * 22 (57.9%) * 20 (52.6%) *
B-HINS 7 2 (28.6%) 3 (42.9%) 4 (57.1%)
F-HINS 2 1 (50.0%) 1 (50.0%)

B4 2h-HINS 56 14 (63.6%) 41 (732%) * 30 (53.6%) *
B-HINS 11 4 (36.4%) 9 (81.8%)
F-HINS 24 20 (83.3%) 14 (58.3%) 20 (83.3%)

C# 2h-HINS 114 82 (71.9%) * 77 (675%) * 58 (50.9%) *
B-HINS 16 13 (81.3%) 11 (68.8%) 8 (50.0%)

7: EF-HINSHtL®: XP>0.05, *P<0.05
(1) BAWCEIE 2225, HPF-HINSAKEL05], 2h-HINSA 2261, B-HINSAOH

2. F-HINSHI2h-HINSHI £ 7 (E%R2)

ZENGT-HINS ABEH, F-HINS ABEAT G HILLH] 4 A HAZH16.7% (9/54). BA

2.9% (2/69)+ C#15.6% (24/154); 2h-HINS A BEFT 5 B EL 5143 51 A AL 70.4%
(38/54). BZH81.2% (56/69). CH74.0% (114/154) . 7<% 2h-HINS A\ B

FENGT-HINS A B BT o5 (4 Lo I8 B B B id F-HINS A B (P<0.01),

. LogisticPlAS iR £ BES RMENBREE (R9)
MAEBAABURRS FMEEIREE, 55U ‘1 KRB, ‘O
RFL). F#. WC. BMI. FPG. 2hPG. TG. HDL. SBP. DBP (Riffg
REEEFRIESEIRME, 1 REER, ‘0 KREER) EAVATEHT
LogisticplJA%3#7. 4532 B/RFPG. 2hPG. TG. HDLE & 4 & & % M A /Y
MIAFERERE (P<0.05), WCHIBMIZRE RAHINSTH X (PR KTF0.05), T
HAl. Fig. WK, FKESRAEHINSTHXME (P>0.05).

-13-
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100%
P<0.01
81.2%
el 0 — 74.0%
% |
M F-HINS
W 2h-HINS
i |
B B-HINS
0% -
L
&2 F-HINSRI2h-HINSTENGT-HINS A A Le
R9 REMMHEMERNERER
HA R OR Pl 95%nI {FIX[A] (CI)
5 1.03 0.920 0.537~1.991
a8 1.01 0.209 0.993~1.034
wC 1.69 0.082 0.936~3.050
BMI 1.85 0.052 0.995-3.423
FPG 0.31 0.026 0.108~0.867
2hPG 5.65 0.000 2.849~11.22
TG 2.04 0.007 1.217~3.405
HDL 2.34 0.027 1.102~4.963
SBP 1.42 0.233 0.798~2.530
DBP 1.36 0.274 0.783-2.373
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WoR

—. BRI AT IR

BERARE—FE R A WAREER, MEERET NSRRI
BEmE, BERRRNBREEESRE LS. 3 1996 EHER, R
B RR R T B 524 (3 WHO 1985 SEi2librsAE) BEDHb 20 FLlE
A CBHH 3.2%H 4.8%, JFENMEEARIE® A DR 14219,

R ZH UGR) REFHEWNESHKRBZEN—MhERE, &5
R RERGRER. Bk iE AR R BT RELT HBITH
B, WABRMBIH (pre-diabetes). FEETZH (IGR) BIE3IMENR: &
FRIMBESZIR (IFG). BEWEIKM (IGT). IFGHIGTHHAE (IFG/IGT). i
BIER (IGT) B&EF1979ER MY, 19975 X EHRFE IS (ADA) B
ZRMEZH (FG) MFHBEIIETRRBEFOBKEN, % EEEE
B PHIFGRE R £ .0 & Kk N E R Bz,

1997~20024E[B] R & T LA KB B8 IRm B e A BB TR FEE
KIKBERIFTBF BT (19974 ), 3= HIDPS (Diabetes Prevention Study, 2000
&£, E @ .EI‘]DPP (Diabetes Prevention Program, 20024E ) F1EX #i ) Stop-DIDDM
AR (20024E), 4RERIGT. FGR2ABRFAREENERNE. 5FF
Wi 24 (NGT) Htt, IFGHMIGTA#HEERKBMI. WHR, TG. SBP
K DBPF 4 &5 5 ZIGURRRIENR, O & 5 R % E 0 2% m.

BRI SR IS Wi AR HE S FE 47 (DECODE) &R, Ei#d>302 1
253648 ABE P, IGRABFHIBIRE S 514 BAEIGT (I-1GT) 8.8%, M4t
IFG (I-IFG) 6.9%- IGT/IFG3.1%; XEPima¥{ifi B/, Fid>155 11502341
ANBEH, BRESFINIIGT 10.7%, 1-IFG 1.9%. IGT/IFG2.5%; KX T H)
HIEBR, FR>255 0112470 \BEP, BWESHIALIGT 8.0%, I-IFG
5.7%-. IGT/IFG2.6%; FHEEEBKNEIEER, Fik18~66% 1148651 ABEH,
BIRENFAI-IGT 6.1%, 1-IFG 0.9%. IGT/IFG3.1%; 20065E3REH—4H %k
B0, EE>254 1208 AN BF, HIFG. MIGT. IFG/ IGTR Y 43 5%
11.4%. 16.0%F16.8%. 1993FxtIbLH EM A F)30~645 AR AE BIR,
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FERIFLBIGTHBRE X4.19%°, REREER, L5 AZ$A720065
F21~78% (1110226 A B, IGR A BFHIHY 1 Z 4 HIAI-IGT 4.4%. I-IFG 1.0%.
IGT/IFG 1.2%.

Bl A %5 58 PR A0 91 E K MU - B R B E UE R AT 2R BD,
Masuo FIRE 724 BIF#<50 & LRI IRFE AR, UBERERX
THH+2SD X EBEEEMAE, %R BRERAR =R DR A SR =
%1 8.0%", AW L TR AR ABSEATHRBRENFRATRERE, 5
FER M-S RS R MEABFRERE, FRER, 2006 FILRIELA (A
H) Sl 21~78 B 1022 34k AR, NGT-HINS AR H 5.28%.

Z. EEOE-mESROLESRBEREE

KRG EMENA D BIEEHE. B, Sk, mERILE, XBERE
MREEERS, BEUSKRSELELIPL.

JERER2BBE RN EEMBURR R, BAE2EBERRBETS%ERERER
FERE. Lakka®$X%t695#IAERE /R 1EH R & Z/KFHIhEBHRE4E, HF
3B A BB S RIAE, LogisticHA5HT B/R, BMI>26.7kg/m*& KAER
JBE 5% 2 INURE R 76 RS 1k R BMI << 24.4k g/m>3 (116.6451%] . Kawasaki & 37228451
FR6STIEMEE, GREFEBEIEMEREHEESBRHHREE
ffrE &M,

PR B REDFH 0% EIMLE B EFERBRS EMAE. Einar% 23224
FAE B HBTI0E A MBI R, E L2 RS 5170 5 R 5 2K 5 1 R TE A8
X, BIEAMRSEKFHESTESH, RAmRSELERLRES ML
ERFEEENEREE. BHIEFFELESESAFRRSELE, BHFE
FERBERREESHER0E. HiDESFEES, EELENAER
S5EHAAEHFREED. PimaEl BELABI TR, SRS ZMEFEE
W, BEF*EnEMIEED R, GrugniZEHTFT 10061 LR & i 5% 178
BIREREE Bl R R, IR R DR AMLE B 8 /K PR E 2 B B E B R .

W EME (FFA) MEA SBEBESEME. FRARMEIERERE
MESERBEMNALER. MAEER, SBARAMNESROBRERK.
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PaolissoF VKT, MIFFATHRE6/M B ZBERIB AL B RS (GSIS) 4
xt1hn, {B24/MoFfEGSISAEXT D B BRE2RE RR N — % E B+,
AT AEYIPT R 5 (RKFFALE, AI{EREEERNELR P —HES
S INS0%. RN RAS LR IR LK B F B FFAK P& S8 B 41
GSISIR% .

B R B & A 5 Bh Ak A AE AL % U A 55 . KuopioZBE Vi 3~SE R B R 5
BB S F K FREFRERIEAR. XH164BI R R . F/EABES
kAR EHRER, RS2 KE R R % K.
PyoralaZ B 519706 E i 34~64 5 NBE, 45 RARR RS RIAE & R4 5E O
REREER, BUREERIRRSELELRREFPHERER.

BRESFMERESHAHREHE M, AREBREERRETHES
FIEMFKREE. CamethonZ 90206135 KRB B AP FREV 114, 4
ABRABBESRMENEREE, FREREERN. BELE. SRR
MR RS R R A T B S 3 E A f 6 R R0,

AHFRE7, NGT-HINS ABF & Il fE B B BNGT-NINS A B B 5. 3%
), BIGR AR S SRORNGT-HINS ABF 5IGR A B — BN B JF T Logistic
EASAABEAFRERBESEIEMRERER, 4% ERFPG. 2hPG,
TG. HDLERA SR SR MER M EREE (P<0.05), WCHBMIFS Xk
AHINSH X (PEEXTF0.05).

=. NF2h-HINSTEA R 5 F G AT 4T

FESRERPRAENLE (FPG) TERMABEN~4ANEEENR AR
AHEFERER . EEBRTHEN LG ERIEER, HH50~60%K FHK
MERAEFA, 2025%AFF R, 20%% B%UFIH. BEEXNFRH0%
RIEBRZEN M. RREFPGHRER RS, HETEETERM, BS
ENSHNEHEARAREOERERED. 4L RFPGEE K X E
R, TRSETMGEAERSME, WEEGSY, ErEHRERn RS
H# (FG) ZRIHZ e A & 3 Ly B 7] e 2 RS B 40 Bt AP B = Ak 5 &
AL BB o
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PR BRI RIUE B E i, HRSENMFNABRAELS, &
SRV AR R, W S E &R K70~80%, BER TR
A FPREXT 3 Z 58 R 20~30%. #4885 e 55 3% 38 bR i 58 /K <F-F s vT
WHEIREEEEE (FERE W-E. HESEN KN AEALEET
BBV EAE N RR AN R R LK FEREESER, BRETR
HARALAXNEERENAE, EMEEMRSES NG NENERFBR
FE—eEH. FLEABARRNZE R HIURS ZHH, HIRERER
BIRA (IGT) ZHMEREEES ZMETTHERZES B MR IASEHMA
JBR B AR A R

B RTZE VPO = R 5 3 MLAE o 2 K A 2 I e B % U AE /R B VP HE 45
CLI2201 /b 360 i P of 75 P 5 3% il 2% F I AUEHAT IR, th TR R A T
4G B 5 R OURE A 0 P A BE 3 ARFUAO R AR, 2h-HINS G R S F
ZERHFERFAYBANAE SRS FKFEZIRESRFEAFHER.
WERANPER, SBERERMES S T IUER) RO B 5% 5 fE R
HE. Bk, BESEKEASHEE, OMIDLERREREEM.

AR ER, SF-HINSABILE, 2h-HINSABSHRBEREES
F-HINSAHY, 3FH2h-HINSARRIHE Y B dF-HINS. Bk, A&
R EEERE, AN HAF-HINSUFR B S ERRGFEERE, 2h-HINSHE
KNAREITH, LERFEMN.

gt
1. NGT-HINS A BN #1T Fl: NEHRBRKREEENE, NGT-HINSAH
& HREERHERBENGT-NINS A B B, SIGRABHA,
2. NF2h-HINSRU1TH): WEHRIBRKREEBRE, 2h-HINSAHEIHF
R fERHEFESF-HINS ABAHY, M2h-HINS ABEH ELBl i TF-HINS A B,
3. REBBEREMENERER: LogisticlFlJ37 7 8/RFPG. 2hPG. TG.
HDLE XA BB SR MAEM M EREE.
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EFNBE-SRSFANEAFEGDERFEETHER

Y XRE

He) BAREERLEEROB-Z45E 0E (NGT-HINS) ABft4E)aR
E¥HBE. Fik T200685 AT E LA EARABRITERK T E,
200854 A AR ZMABERATIeE, AENGT-HINSAFE G4 )3, B4Rk
RE—]y. BR OFRA % H6526120064--2008F #4748 i 7 7 Z A
B, A KB ABET2DM. IGR. NGT-HINS# b 619 %] $2.91%. 5.83%. 6.60%,
245 A B AHAT%. 8.13%. 8.74%; WARMFF G LHIE M (P<0.05).
@L5NGT-NINSAZ b3k, NGT-HINSABE4:)3 A 4EK#72 % (IGR. DM)
# & £20.9%, 92 % FNGT-NINSAZ#6.16% (P<0.01); H 47 RE R+,
NGT-HINSABH S NGT-NINSA B A & Aodt 2t &Kt LR B K A B3
Hm. HIGRAFE AR, NGT-HINSAZ 44 )3 4 DMt E $2.33%, 81 B1&-FIGR
ABE#126.3% (P<0.01); 94T R B2, IGRABINGT-HINSAZ A X fott
Janf fed. e EKFHAREE. @ENGT-HINSAZE ¥, 2h-HINSAZ 24
J& 5503 A A T IR 420.7%, MF-HINSA#EH14.3%, —FZ ML £
F (P>0.05). 2h-HINSA B ENGT-HINSAZ F Ff & #41b 4180 £ £ FF-HINS
A (P<0.01), $#13ABKMAFTHOAFELIE S TF-HINSARE., @F %
HE-EFHEHEMEABARF, 23HINGT-HINSAB K #] # 48 #riE 2 MAAIK
FEFLEM (P<0.01), RFMBEFHEMEK; Mm2h-HINSAF ML L
F-HINSAZE A £ % (P>0.05). ®Logistic® )3 047 3k K it #ANGTE: )2 %
KMt A FHAREE, £REFH5H. FPG. TGRYANGTH M AR EE
(P<0.05). #3i# NGT-HINSABE 348 K7 F 9 RS NGT-NINSA B
AR, AHHEHRKXERTREEHAMEK, BFHATTFR. K
6 HAARE HEH R KL RA, HA-HINSHA M G ERAZTAT
4. S#. FBG. TGRHAINGTH# 2 ABKMAFHRI AR X,
[X42i) EFB-ZMEE b, EFB-EFREE 0, BAYZ
iR; SHMGE-EFH R EREAR; #)3
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Trend of conversion from NGT-HINS to T2DM

Abstract

Objective To study the outcomes and its influencing factors of the conversion
from individuals with NGT-HINS to T2DM in a community in Beijing. Methods
Subjects who were received annual oral glucose tolerance test (OGTT) for
diabetes screening in May, 2006 were re-investigated in April, 2008. The data
were calculated to analyze its outcomes and influencing factors. The study
methods are similar to the former section. Results (@ 1022 subjects received
OGTT for diabetes screening at baseline, among whom 652 were investigated
again two years later. The prevalence of T2DM, IGR, NGT-HINS at baseline were
2.91%, 5.83%, 6.60%, and that were 4.75%, 8.13%, 8.74%, respectively when
followed up. The prevalence of glucose metabolic disorders increased (P<0.05).
® The probability of the conversion from NGT-HINS to glucose metabolic
disorders was 20.9%, which was much higher than that of the conversion from
NGT-NINS (6.16%, P<0.01). The reason might be that individuals with
NGT-HINS suffered more metabolic risk factors than individuals with NGT-NINS,
not only at baseline but in the follow-up. But the probability of the conversion
from NGT-HINS to DM was 2.33%, which was much lower than the conversion
from IGR (26.3%, P<0.01). Individuals with IGR suffered hyperglycemia and
hypertension not only at baseline but in the follow-up might contribute to it. @
In the subjects with NGT-HINS, the probability of the conversion from
individuals with 2h-HINS to glucose metabolic disorders was 20.7%, which was
similar to the corresponding figure (14.3%) of the individuals with F-HINS
(P>0.05). Since the number of individuals with 2h-HINS was much more than
F-HINS, the individuals of the conversion from 2hHINS to glucose metabolic
disorders would be much more than that from F-HINS. @ 23 volunteers
received a hyperinsulinemic-euglycemic clamp technique. The glucose infusion

rate of them was much lower than normal (P<0.01), that of 2h-HINS group was
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similar to F-HINS group (P>0.05). ® Logistic regression analysis showed that
Age, FPG and TG were the major influencing factors of the conversion from NGT
to glucose metabolic disorders. Conclusions The probability of the conversion
to glucose metabolic disorders in two years’ time was increased in the community
in Beijing. The conversion from NGT to T2DM increased remarkably when HINS
was diagnosed. So individuals with NGT-HINS should be intervened early also
because of the lower glucose infusion rate than normal. According to the
conversion and the glucose infusion rate, 2h-HINS had equal importance in
evaluating insulin resistance compared to F-HINS. Age, FPG and TG were the
major influencing factors of the conversion from NGT to T2DM.

key words Normal glucose tolerance - Hyperinsulinemia (NGT-HINS);
Normal glucose tolerance - Normal-insulinemia (NGT-NINS); Impaired glucose

regulation (IGR); Hyperinsulinemic-euglycemic clamp technique; Conversion
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i

Al

B KRS (IDF) BIAMEfRE, JLPHEWT2DMEE KR ETE
ELTIGTH B. SIE¥ERESENGDHL, IGTESERAK. B, Bl
ERmARILAEBHES, ORMERFEREZSEYM: FAIGTEELRE
FE2%~14%5 % HT2DM. EHik, A A TEIGTH BT R F AT B B1T.

A E 2 BEH R, NGT-HINSABEFHERE. &WiE. &H
=REFAHERERENGT-NINSARH %M, 5IGRAHEY, RrfE
NGT-HINSH Bt Bl 57 B JAitAT T . AR — P A HTNGT-HINS A B85 )9
L EgmERmMaREE, bEHFIRIREERKE.

MRAMKREHZ

1. HRENR

F20064E5 A 3L F A KE R THEM ABEERE B BT HRR
e, MTIEEOSE-SBESEME (NGT-HINS) AR RIFIE;
T20084E4 A B IR ZANBHATHE R E, WENGT-HINS AR IA.
2. IR

BB

3. rbRiE

3.1 BRSERME

R UR 2R LA2008 4 Ak 5% T SR 48 FE 25 4 A B o IE % BRI A BE S A/ 3%
OGTT2/ N i 5 FAY FUME K T8RS T95%53 7 ¥4 4 i B 1 3% I A F 10 S A
e, BDZSRERE S E>15mU/LA/EBROGTT2/ M B & E>80mU/LI2);
BASEERESEMAE (F-HINS): FFMB N E>15mU/L;
BADhE S RIMAE (2h-HINS): OGTT2/)i ik & FE>80mU/L;
FEAhSEHRMAE (B-HINS): 2R SE>15mU/LMOGTT2/M S
#>80mU/L.
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3.2 LLI999SEWHOR MR R i A1t F 1,

PL200SEEFRBE SRR (IDF) FRAEEAEAS IS SR S 1EA AR,
RS E-EEAHRURERBRENEEE FOMEE M) REALR=E
F¥S%ME: M>11.56+1.74mg/kg.min.

4. ity

WEREEBTAFRA, BYEIEE, BXIHIELIRE, NMASPSS 13.04 K
HExT R ABERMER FERSERBIERITS T EST. HEREABYEM
BAFEE(X£5)R7, FIESBEELANEETHE, dRLEH t AR, £
MLLBARARR, EWEIEN 2 REDS KA LogisticBlIH 5.

% =R

—, —RIEA

F20064E5 A 3 b 53 AR K BATE S TR ARES E R B A7 R8T R %
fE, StEmiAEL0226], HABiE76451, LtE258%1;

F20084F4 A B IR XA ANBBTHR R E, HEmE12214)], X5
9394, L2824,

FE2006E A B AI1022B ABEF, JEH 65261 (63.8%) 2ERHITHE, He
BiEsa26, Zik1108i,

Z. BIRABHMER

1. EEER

IR R A6s52B A ERE T A, BREL22-78 (402+12.8) F. AEAH
BERBENIRERENFRARL. &R EREREBNATNRER.

SBP. FPG. FINS. 2hINS#HBA B & TH LR (P<0.01), HDL-c/KFEEL
BHE TR (P<0.01), BMI, 2hPGIR@m FHELET (P<0.05), TDBP. TGXH
B (P>0.05). ‘
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#1 BERBERLVEREBR (xts)

B 257 26 fE PlE
JEE (cm) 81.3+94 84.6+9.2 0.000
BMI (kg/m?) 24.8+3.0 25.2+2.9 0.033
SBP (mmHg) 122.7£12.6 125.2+15.7 0.002
DBP (mmHg) 78.5+8.5 78.6+10.2 0.835
FPG (mmol/L) 4.81+0.77 4.99+0.93 0.000
2hPG (mmol/L) 5.33+£2.07 5.62+2.04 0.011
FINS (mU/L) 4.42+4.00 7.7414.94 0.000
2hINS (mU/L) 36.4+29.2 44.2+35.1 0.000
TG (mmol/L) 1.71£1.81 1.69+1.64 0.826
HDL-¢c (mmoVl/L) 1.49+0.34 1.36+0.33 0.000

2. BRERE (R2)

652 R A BER A B BPRAE B : T2DM 2.91% (19/652), IGR 5.83%
(38/652), NGT-HINS 6.60% (43/652), NGT-NINS 84.7% (552/652);
2ERE B EREMRAN: T2DM 4.75% (31/652), IGR 8.13% (53/652),

NGT-HINS 8.74% (57/652), NGT-NINS 78.4% (511/652).

R, 2F B EERERIERE (DM, IGR) B & 8 B 51385 (P<0.05).

# BABRE
g B 25
T2DM 19 (2.91%) 31 (4.75%)
IGR 38 (5.83%) 53 (8.13%)
NGT-HINS 43 (6.60%) 57 (8.74%)
NGT-NINS 552 (84.7%) 511 (78.4%)

¥ BELHE: BABRE (DM, IGR) HWHl *P<0.05
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19%

®DM o 8.74%
mIGR P<0.05 8.13%
w1 Bl
BNGT-HINS
6.60%
o | 5.83% i
475%
|
ot i
291% |
2% -
% - -
e 21EG
BE1 WEARNGHRMRE
=.NGT-HINS 5NGT-NINS(# Lt 48

1. 24EJENGT-HINS 5NGT-NINS# (1 tb# (%3)

62T FNABED, HLFNGT-HINS 4341, NGT-NINS 55281, kK
P, PR N BE R Bl PR AR Rk 1) .

2EFEHBOGTTIAK, #H B/RANGT-HINSA . NGT-NINSH #3% HDMIK 4>
3 52.33%(1/43).0.72%(4/552 ) (P>0.05); $75 K IGR )5 5 4 18.6%(8/43 ).
5.43% (30/552) (P<0.01); ¥73 JNGT-HINSHI 45 434.9% (15/43). 6.88%
(38/552) (P<0.01); #7Z ANGT-NINSHIS51444.2% (19/43). 87.0%
(480/552) (P<0.01),

5 NGT-NINSA b4, NGT-HINSZE A #¥24F 5 85 )3 h B 7% (IGR. DM)

FIHE 520.9% (9/43), B]E & TFNGT-NINSA ABE6.16% (34/552)
(P<0.01).
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#3 NGT-HINSSNGT-NINS A BE 3% 15

pagi| NGT-HINS NGT-NINS
%% 43 552

NGT-NINS 19 (44.2%) ** 480 (87.0%)
NGT-HINS 15 (34.9%) ** 38 (6.88%)
IGR 8 (18.6%) ** 30 (5.43%)
DM 1 (2.33%) * 4 (0.72%)

7¥: ENGT-NINSABLLE: **P<0.01, XP>0.05

2. NGT-HINS5NGT-NINSE R Z R RE ST (ES)

(1) EZBNGT-HINSAH 5NGT-NINSA tL e : 5NGT-NINSA A L, NGT-HINS
#HFER. BMI. FPG. 2hPG. FINS. 2hINS. TGHE FNGT-NINSAH (P<0.01),
TIHDL-c{f& FNGT-NINSA (P<0.01), TSBP. DBPREER (P>0.05),

(2) 2 JANGT-HINSH 5NGT-NINSAH L& : SNGT-NINSAHAHLL, NGT-HINS
ZHREH . BMI. 2hPG. FINS. 2hINS. TGHE FNGT-NINSA (P<0.01), MHDL-c
fEFNGT-NINSA (P<0.01), MFPG. SBP. DBPHEER (P>0.05).

(3) NGT-HINSAHET G k. SHREUE, 2EFRBEREERIFIT
B8N (P>0.05).

() NGT-NINSAHFaT/E . SELHE, 24E /SR . BMI. SBP. FPG.
2hPG. FINS. 2hINSKFHE (P<0.05), TUHDLAKF T (P<0.01), TITG.
DBPEHZ (P>0.05),

ENGT-NINSZ EL 8, NGT-HINSHK LM INERFHEARN & HRBEREE
YIENGT-NINSAH B B 3% 1m .
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i mDM
®IGR 87.0%
B NGT-HINS
s f BNGT-NINS
o |
P<0.01

0% -

31.6% 31.6%
26.3%

20% -

5.4% 5:9%
0.7%

0% -

IGR NGT-HINS NGT-NINS

B2 24E/FIGR. NGT-HINSRINGT-NINS A BERI41H

V4. NGT-HINS 5IGRHI EL 4

1. 24 JENGT-HINS SIGR¥ A/ L8 (£4)

LE6S2BI T AR, HELEITNGT-HINS 4341, IGR 3861, Bt/ M4, tk

BB B BR R AR R

4 R B/R24EJENGT-HINSA . IGRAL#: 728 DMK 4353 412.33% (1/43) 26.3%
(10/38) (P<0.01), ¥Z2RIGRAIS7)418.6% (8/43), 31.6% (12/38)
(P>0.05), ¥ AINGT-HINSHI2 51 %34.9% (15/43), 10.5% (4/38) (P<0.01),

¥ INGT-NINSHK) 2351 8544.2% (19/43), 31.6% (12/38) (P>0.05).

S5IGRABFELE, NGT-HINS ABf24E)52.33%#4 DM, M K TIGRA#F

f126.3% (P<0.01): M INGT-NINSHILLIGRABIE X, WHZR%H =
5t (P>0.05).
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FEHGFBEM AR

#4 NGT-HINSSIGRA B KA

vopi| NGT-HINS IGR
Bl % 43 38
NGT-NINS 19 (44.2%) ™ 12 (31.6%)
NGT-HINS 15 (34.9%) ** 4 (10.5%)
IGR 8 (18.6%) ™ 12 (31.6%)
DM 1(2.33%) ** 10 (26.3%)

H: SIGRABELLEE: **P<0.01, %P>0.05

2. NGT-HINS5IGR¥FHE R BER D (F6)

(1) RLEMNGT-HINSAH 5IGRAHE: S5IGRAAME, NGT-HINSAFINS.
2hINS (P<0.01) TG (P<0.05) & FIGR4H, TSBP. FPG. 2hPG{&TFIGR

4 (P<0.05), TilERE. BMI. DBP. HDL-ci&HER (P>0.05).

(2) 24EJENGT-HINSAH S5IGRALE:: SIGRAMEE, NGT-HINSAHFINS& T
IGR4A (P<0.01), TGSBP. DBP. FPG. 2hPGIK TIGRA (P<0.05), TiIEH.

BMI. 2hINS. TG. HDL-cBEHER (P>0.05).

() NGT-HINSH¥ HEj /G L. SELILE, 26 E5RBAEREERENYE
BHEZN (P>0.05),

@) IGRAFARIEHE: SHELWLE, 25 /B EE. FINS/KFH&E (P<0.05),
fiBMI. SBP. DBP. FPG. 2hPG. 2hINS. TG, HDL-ci&HZ (P>0.05).

HIGRALLE, NGT-HINSAH £ 4 BHFINS. 2hINS. TGE:, fiSBP. FPG. 2hPG

%; 2FEBEEANFINSIE TIGRA, T, kK.
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EE#HEERMEFMBX

F. F-HINSF12h-HINS 5% 13

BBV S INGT-HINS 8.3 3£ 434, 24 /5 E BOGTTRK: B RNGT-HINS B &
F20.9% (9/43) ¥ HIGREIDM, BIZy1/5MNGT-HINS BETE2E 5 A&
AR (8B BERE (16D,

1. F-HINSF12h-HINSHI3L Rl & (K7)

FEA3FINGT-HINS &, F-HINS 741, 2h-HINS 294, B-HINS 7%1. BEi52
FREBOGTTIRE 7R, F-HINSH14.3% (1/7) #3HDM, TG2h-HINSH
IRE20.7% (6/29) H%ZEAIGR, —FHZEILER (P>0.05). N\2FEFHEZN
B B EOBES, 2h-HINS SF-HINSHIM 2482, LI2h-HINSER 3. Bk,
B EMF-HINSSh, 2h-HINSFHEE 23K,

£7 F-HINSH2h-HINSHI#H

x| F-HINS 2h-HINS B-HINS

B % 7 29 7
IGR and DM 1 (14.3%) 6 (20.7%) * 2 (28.6%)
NGT-HINS 1 (143%) 9 (31.0%) * 5 (71.4%)
NGT-NINS 5 (71.4%) 14 (483%) * 0

#: L5F-HINSHL.: %P>0.05

2. F-HINSF12h-HINS ] £ 5

7E43BINGT-HINS A B+, F-HINS AR 1516.3% (7/43), 2h-HINS A B 567.4%
(29/43), “HEZBIFRBEZER (P<0.01), #/R7ENGT-HINSABF, #£2/3
A2h-HINSHIABE, B2 % FF-HINSAS. 8 TF-HINSHI2h-HINSH 3455
R 7 EMEFEMSY, W2h-HINSHAR S B L FF-HINSAR, ¥ANER
WEENHEHRE TF-HINSAR. Filt, EEAQRBLIRES, BRERE
52h-HINSZ (B {5 & LLF-HINS AT 86 A & V) .
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FEBR B FRM - EAR L

180%. [ m IGR and DM
mNGT-HINS
n‘é -
4% m NGT-NINS
%

48.3%

W%

W% 14.3% 14.3%

o L
F-HINS 2h-HINS

E#3 F-HINSHI2h-HINSHI¥H

75. NGT-HINS 5 i 8 & - 1 W M A R et iR (3%8)

71.4%

0.0%

B-HINS

oK ) FINGT-HINS A Bf 5 35 B 6 R B @ BE ) 3% - IE M R A Je BV

P LA R LR 1 By UL, 35230, SR BRME B EMIE (x+5)
416.14+ 1.75 mg/kg.min, K FMIE#H £%1{H11.56+1.74 mg/kg.min (P<0.01),

$R/NNGT-HINS A B4 3 21 23 (4% &% 3 BURAE T B

H—5 47 B, F-HINSZL. 2h-HINSZH. B-HINSZIM{E4)545.98 £2.50
(4). 6.41+1.60 C(16651). 491+1.50 (341) mg/kg.min (P>0.05), IR

2h-HINS A B 5 F-HINS A #4508 41 27 (¥ ik & Z BUBHEA L.

#8 NGT-HINSSHBWMHKRAR (x+s5)

a4l F-HINS 2h-HINS B-HINS NGT-HINS
il % 4 16 3 23
M{E 5.98+2.50 6.41+1.60" 491+1.50 6.14 41,754+

M HF-HINSHILLE:: %P>0.05; HIEWBEELE, ** P<0.01



EEHEF R F L

10
M EH &% 11.56+ 1.74 mg/kg.min
s -
P>0.05 P<0.01
" | |
598 6.14
R
’ ot
5
Pk b :J
0 E—-’--—-J" =
F-HINS 2h-HINS B-HINS NGT-HINS

BE#4 NGT-HINSSMEPEHIRRR

. LogisticlBl )24 ¥ B 2% I B MINGTH V3 0 BEAC R IR I &
tE6525IWF st 3t B, NGT ABE (NGT-HINS NGT-NINS) 3t#59561, LANGT
AR R AR R, SRR (1 RESE, 0 RLD. FiRk.
WC. BMI. FPG. FINS. 2hINS. TG. HDL. SBP. DBP (fRif{fapaF##s
RIS WTRE, ‘U REMR, ‘00 RRIER) 155 BEEMIT Logisticl?]
AT (R9), ik BWINGT ARSI ARRM R RHNERER, 4
RBRILLATER . FPG. TGRFLWINGTH VA 5% 181 7% 13k 37 fE b6 D8 3%
(P<0.05), Tit#:H. WC. BMI, FINS. 2hINS. HDL. SBP. DBP5NGT
VAR  E AR .
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EEHEFRMEEAILX

&9 EWNGTHHIBAHFFENERER

BEXE OR Pf 95% & X 18] (CD
15 1.07 0.887 0.401~2.875
R 1.07 0.000 1.045~1.103
wC 1.57 0.292 0.680~3.610
BMI 1.07 0.872 0.464~2.474
SBP 1.02 0.968 0.467~2.211
DBP 1.08 0.851 0.720~2.482
FPG 5.42 0.024 1.247~23.53
FINS 0.75 0.723 0.150~3.738

2hINS 2.23 0.115 0.824~6.035
TG 3.07 0.003 1.452~6.486
HDL 1.13 0.847 0.335~3.793

i it
—. BRREHE A

1. BRERERREN B

—fBiAA, BS~10FEAFIBMIGTREHLEANDM, 13HZRHIEE, 1/3
PAIGTY, £E—ME%E B RIGTE EDMIIERLT R H4.8%; IGTEHEAN
BRAEDMIMBLE R, BMRABHGTAE IDMIERZERET12%",
EdelteinZ 3t 6 MRTBE R FURAT T EFE 417, MBAEN1772169341IGTH
#, MBERK2~274, EDMIEREEH5.72%" . REKKIRE B/RIGT
R ADMBER TR H7.7%1, LR ENBAT 30645 NBABLRE
7, 346BIIGTRE 2 JGH 6261538 ADM, FHERER K8.95%, F5
FEAHT250BIIGT R ESETH A, H19.6%#EHDM, FE#HEE3.902% M,
Wi R X1 78BIIGTH HATIHBREME, %R RAIS.I6%H BERLEH
DM, EHFR12.0%", B HHAIERZ M FGABKBEAR. FA438
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FER# B E R #A 3

HIIGR ABERE VI 24E G E BOGTTE R B7R, H26.3% (10/38) . 4DM, 31.6%
(12/38) 4EFFIGR, 42.1% (16/38) ¥ ANGT, FHDMEHLE K13.2%.
2. WWIGR¥EAMKEE

EWIGREHMERREZ B AT S, FPG. PPG. BMI. Iil/E. TG.
HbAlc. FINSEXIGTHZE ADMAfEEE —EMERSY. Cederholm!®)
*F25BIHEEIGT B & HIBEY B~, BMI. 2hPGR FMIGTHZE DM 7.
ZimmetZ "I RINHFPG. 2hPGR B2 A B R MR EIEIR. LR EH
BATF6HICTORZ2EMBE R B R BEE T B2 B i B
OGTTI/pETFI2/MEF LS, HbAlc. BMI. SBP. DBP. MBP. TGHIF &
WA R EIGTEZ IDMAX; BERETER. HHSEWIGTH AMEE
J6, EREMTERRKAAFOGTTI/MTfLEE. 2/ fifE. BMI. UAERI
HbA 1cZ A IGT £ & %A ADMI M R R E, BRIk, TGXIGTH A
o1 AT A 2R X AL R R A W B RN . S HESHARRD,
Z W BHIGRRAKMIA R E AFRE. BE, IEK. BEL. TG, TCH&EML
E, WAHIGRREMBIEREREAER. BE. IBM. EEBL. TG,
M R DM o 305 2 I 82 B IGTRE VT SEE AT 5T K BLFPG. BMI,
TCRIGTHZ DM M R EE.
3. S IGRIIFM

&2V S306IIG TS H BN TR & RIE S T I BE 17 64F,
ZRETRNEA., KRETH4. S TRARKE+E5 T RANERBER
AR 5815.7%-10.0%- 8.3%F19.6%, £ N RS HEER . AEHEKBMI)
BMBESEERRRRFEERE, K. B3) KX +HENTHER KR ER
R RA D BT H36.2%. 47.1%M38.9%(P<0.05), RRFFIETT iR™H,
VERR R R R K. 32 BB R PP VA T Xl (Diabetes Prevention Program, DPP)
B9, 1323400 &7 E I B4, ZF XA @850mg 2/H)
AAEFHRATHRA. SRIEL, SREFAML, ZHFITMEIT2.840
F8 R B R EBEE31%"". FDPSHIR BR4EEEE R FRARES
FHBURRYESUDGRFTHRA, AENTRSHES ZRERENSE
EAX, R 5 E B A 70BI1GT B BEAT 1A MIUE X R — B UL ¥4 55
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ZEEHBEFERMLER X

9, ZHXUINIEIT 2851 HIEE, AFIBRFIGT, (UG LHERR, Tt
BAMBIEENIER, 12614EFIGT, H6lli MERKE (P<0.05) P9, By
A IEERZ S IFGHI T RS, B—BAAEET RO TN IFGHIGTH
NiZER. BREENKKRRE RER, B —RIITH, SHEKERE.
WA FTES), WRAE, WLUBKREmBEMERRIXR, 59T Py
R XK R R B B TR BRI R .

—. EF M-S EMDENEH

HATBRZNGT-HINS A B AR XHE B . A FEME125BINGT6E
BEVIEE SR, 2060878 HIGT, 3B AERK, KBRS ZIKIENGTH R
BEERNBEEMERERD.

AREER, 62BN ZRF, NGT-HINSAH434], NGT-NINSAHS52
B, IGRA38HI. 4R ER2EFNGT-HINSA #1745l 7% (IGR. DM)
BIMESR 420.9%, BB TNGT-NINSH AB#16.16% (P<0.01). NGT-HINS
4. IGRAEZ HDMMIS542.33%- 26.3% (P<0.01), IGRABREFH
DM B B 18

LogisticBlJ3 WINGTH A AR B RENZWEE, EENGTARE
59361, UNGTHZAEARBAEARLEE, FREFSFR. FBG. TGE#E
WMINGTH A ML EREE, MR, BEE. BMI. FINS. 2hINS. HDL.
SBP. DBPI5NGT# A AR FH T,

=. MH2h-HINSTFH R & F PR T 1T

ARF ME AR L E AR OGTT2 /DS ERAME K FRET
95%53- AL AR A R BR B R ILAE R A e e, M 2008 SERE NP EFIEF
ABUMERESRMEMRERE. EHRBERRREARE, F4E
ki3t 1087 6, 4E#S 21~78 (37.8+11.4) %, K B# 833 ). Ltk 254
Blo EREREZANBFBESE 95%9 A4 %A FINS1S.4mU/L .
2hINS84.6mU/L. B ith, AR L FINS>15mU/L F1/ 2hINS>80mU/L {E
SR P 5 R IRE K E AR
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FEEMEF B2

NABESE- EFEHAEMHREARBITIES, GRESR 23 4
NGT-HINS B5HEEHEE ME) PAERKTEES%EE (P<0.01), 2
7~ NGT-HINS ABAt RIS B BB T . #—2 247 B8 2h-HINS
AEE M 5 F-HINS 2 [A] 2 57 (P>0.05), 7% 2h-HINS ABf5 F-HINS
ABER B R BUREAR L.

FEHANGT-HINS A B¥ 5 HET R L, 24E)514.3%F-HINS AB¥# 48 DM,
2h-HINS A B 755 20.7%% 35 HIGR (P>0.05). ZENGT-HINS A #F, 2h-HINS
ABERILL BB R ABIEF-HINS, W _&HANERBRENBEMY, Hit
2h-HINSE 3 AR 7 % B85 £ £ TF-HINS.

ZABE—WAWAFRE R, 2h-HINS A 5F-HINS A BEFE R B RRUBAE
AEHRMEREE. BEAIBERHFEOHEY, TAXEEHEL TF-HINS
ABE, HEABRKRBFEMABFSELHES TFHINSAR. Bik, MNA
2b-HINSTEYT R 85 R IPLE FTITH, BERFEN.

ghig
1. NGT-HINS A Bf AT . N AELE, NGT-HINS A BSR4 B Al
$% (IGR. DM) MR EHTNGT-NINSA#. MESEBREERE,
AR AR RNGT-HINS A BEEE B 28U T 4.
2. NF2b-HINSR AT : WNEAKBRE, 2h-HINSABZARNKHF
ERBESF-HINS AT Y, WRSERBUEMHENE, BEEHRIREARESR
2h-HINS A B 5F-HINS A B35 5 F U AR L.
3. BENGTEIRIABREARENEREE: LogisticBlA 51 2 /RFE & . FPG.
TGREWINGTH I AR R E NI ERER.
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EERBEF R EAie 3

10.

11.

8 % X K

. Burchfiel, Cecil M.; Sharp, Dan S.;Curb, J. David. et al. Hyperinsulinemia

and Cardiovascular Disease in Elderly Men: The Honolulu Heart Program.

Arteriosclerosis, Thrombosis, and Vascular Biology. 1998; 18 (3):450-457.

. R FARGUAIMR PRI E T LNV, WEHF TR RBEEE
(REFEMAGEM) B ARBAHARAL. 2007, Ch7: P93.

HE, FE4L, FU4%E. BE. AEREASRSZMEEREESE

PREPHEX. BIRFEZRE 2007, 32(10):1001-1004.

World Health Organization: Definition, diagnosis and classification of

diabetes mellitus and its complications: report of a WHO Consultation. Part

1.Diagnosis and classification of diabetes mellitus. Geneva, World Health

Organization, 1999.

The IDF consensus worldwide definition of the metabolic syndrome

( http://www.idf.org/ webdata/ docs/ IDF _ Metasyndrome_definition.pdf).

FER, BEY, BRES BN EREE FE0%E. PLAs BRI

Z&. 1997, 13: 86-89.

Knowler WC. Rate of deterioration of impaired glucose tolerance to diabetes

and the effects of age, obesity and serum insulin. Diabetologia, 1986, 29:558a.

Tominaga M. Epidemiology on impaired glucose tolerance. Nippon Rinsho,

1996, 54:2643-2648.

Edelstein SL, Knowler WC, Bain RP, et al. Predictors of progression from

impaired glucose tolerance to NIDDM: an analysis of six prospective study.

Diabetes. 1997, 46:701-710.

BEC, b, X8, F. 432600 i BAKR R E RFREZR. FER S0

Rk, 1991,7:24,

FH %, S, 4R2hE. 2506 BB ENERRLEMER. -

PEEE BHK F 24, 2003, 20(5):719-720.
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FRH#BF R AR

SESERNENEXEBAXKHEEERER
RO T M R EACHRO AR IR, R 2 BUREBRO B 65
BE, SREEAENSEN LR, HuM. Bk, 0EELSED

MX. BRATRETRT, HRSRMES ZNATERSERRNTE.
230 T R B RILAE 9 X R 5 RIFER ERARERTHT.

—. PR E MR X
1. LR & kTR

7 L B 5 Bk P R X S R M BB R, 4 SR
WS RGN, ASVERBARA TR, SHELEMRN, BY p M
RAHES WE SRS E ARSI ER, WHRSRSZIE, S5 p
91 Sk AR R B DL BT . FEATAR 2B, S0 LU & K
FoETEH AR 05%4 B AU SRR 5 2 Mm%, 5 LT O AR A 2 Bt
AL, RN AR 2 /N IR 2, —M Ll 2B S 2> 15mU/L
FI/BR OGTT2 /M B B E>80mU/L 18 4 2 Wz e,

2 P L5 B 5 BT P T B 6 L B R DL T LA (1)
MFREMAER, BERERAEEDHESSEE, HEOEHS AR
HA TR M ILE RS T AT EE, FIREDSE 30-50 ALLE, HHA
IWHRAAUTFER: OFMRRFASE, HHEES (WHO 230; @
fERE, BMI<25kg/m?; @F %M 12 AR, (2) M FEESELESR 2
BB, BEIRA I Y P RE R S TR A LLBI T B, T
AY 5 BRESEN %, TH 2 BB BE B S R R S RS R
40-50%7, (3) MBS FMIEBRT, HRET RN SR,
KSR RSP EER 2 ERABA.

2. MERSESHSER

BB EERRS BT, B 1955 FOABS N ELH, BH

5 1967 4 Steiner S5 IR B B A Y& AT B B EIOKIE. B
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FEGEFRTLFEL R

EEMATFEME SRS EN A . B HLUKLTIE 35 MUK C k. B
RERAETR., THAKRBHERATERASS THBRSER C B, BS
RESMRERTEE 6 FPRNRE=Y, HESARRUBINREE
31,2 BEREIR. 64,65 RIER. A EBEATEEMBEIERSLES
REM 25%, B 31,32 RS ERE L 70%, Bt 64,65 R ERE 5%. BEA
ZERET, BREZERAPEHELSRIS BRI RTAL 5~10%. B
RBEREMEDEE, UEBESEN 10%, TTHER C s 502k
AHSERMA, HEELEH CATFRIE B BRIERMBE.

R LRSS T 2 BB RRERE R REE, B RRE/BEEELE
. BEEREKPATN 2 BIBERBHIRLE, A48 RS BT
HE. BREBERIZER/BRSRLEESHIVENAEE, YHERMN
FFEfER: OBESEERHEUEASGHERE: OFR&RMR, UBKERES
RIFESLZ BB, T 2 BBER%, HalRMAThTERgm,
PABCA £ fiE 5% 38 I 7 0L A A7 72 I 1) S SR 4 S AL BV B AR AT BRI

ERBEEBEROMCAEREMENAIZLEEMERABR X, FEHR
155 UKPDS MR, WR/R BN OCRZ BRHEXERPER, EAEE
RIRF R ORESBERRIRIZ MEMX. BiTAACBEE B NE
W, BREKFOAR, FAIRESZEFRKFHIRE, HEXMNT OMmE
BRI fER . Jee-Young %ML 50-97 H8 554 42 BHER 902 &4tk
BREEE, MBESE. BRYERMELRZEIMNXR, §REx, oL
JBE 55 R R K ARG M B fE B B R 2 (BRI AH S HE LU R 5 R E 53R . Lindahl &
g9t 94 BlERE BRI FEE, MEFFHOAERSE. BESREK
¥, £RER, fER% TC. SBP. BMI. BREFEMNREEREE, KEE
FUKPABMEERERPHRARIGE 3 4%, [RAS H5085 HIERER%
B, RUBEKABREE, 5SS R RN ERETELZBHXE,
GRETRNRSERKFMIFNKABREEZRIBXRLESEEEY.
Zethelius ZPVBE5T 874 I Bk, BEG 27 4, S ERBESRENTBLRZ
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