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[ E]BH HREHEHH (GM) MEERSL. Ak 9IA 2007 4 3 A F 2009 4 10 H A f# %5 458
2 e P PR 25 G DX 9 S I 32 s ) 383 91 K A 1 M A 4 M TS FE i3 ( OGTT ) By sz A 4] 87 . AR MY K R A
N %, BsEZ i EE GM N E 4y 2 B R4 (T2D ), BEIRAETI4 (PD) FIIEHW M4 (EG) 4, 4R
Iy NBAEE . hAELL . FHAEA, FIEAT OGTT 4 GM R E 40N T2D 4. ARME R4, H4ER ) 2 4aEd | 4k
LA R AZ I E M . S R (Ins), C KK, 5R  ZHEIRAT T2D. PD Ml EG 41, T2D 41 1 ¥ #% =, PD
4 Ins F1 C K Ffem (P<0.05) 5 &, W, & 34, PELHMBEA C MK Tk, B4 Ins /KPR (P<
0.05) ; MEFBIRIIFAE GM HAEB R KL EAEM (P<0.05), OGTT Hl# /5, T2D 4 Ins BAH WAL (P <
0.01) ; OGTTJ5 1, 2, 3h Z4EH MK TAEEELH, Ins F1 C A EFEAR TIHELEH (P<0.05), &it GM
FEEE LIRS, MBEERE N, 258 Ins Th&, GM S54RI R ZAE7E s HAE T & A4E AJFIEVE BR Ins Wb, SOl
P4y WA Ins A MG £,
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Senescence of glycometabolism with reduced hepatic clearance of insulin
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[ Abstract] Objective To study the senescence of glycometabolism(GM) with reduced hepatic clearance of insulin. Methods ~ Totally
383 patients admitted in Chinese PLA 458th Hospital between March 2007 and October 2009 were recruited in the study, including 383
fasting cases and 87 oral glucose tolerance test(OGTT) cases. According to method of two factorial experiment, fasting patients were divided
into type 2 diabetes(T2D), pre-diabetes(PD) and euglycemia group by GM; aged, middle and young group by age. Meanwhile, OGTT
patients were divided into T2D and non-diabetes group by GM; aged and non-aged group by age. Biochemical assays including plasma
glucose(PG), insulin(Ins) and C-peptide(C) were carried out for all patients. The quantitative data of assays were analyzed by SPSS13.0
software with ANOVA or S-N-K. Results In fasting state, patients of T2D group had highest level of plasma glucose, and PD group had the
highest Ins and C-peptide levels (P < 0.05); middle age group had highest PG and C-peptide levels (P < 0.05), and the highest Ins was found
in aged group; there was interaction of assays between GM and age (P < 0.05). With OGTT stimulation, early phase secretion of Ins was
deficient in T2D group(P < 0.01); PG in aged group was lower than that in non-aged group, but Ins and C-peptide in aged group exceeded
that in non-aged group 1-3h after OGTT(P < 0.05). Conclusion There is senescence on GM: fasting Ins increases with age, and there is
interaction between GM and senescence. More Ins released in blood is observed due to the reduced hepatic clearance in aged patients.
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test, OGTT ) H87THIH AWFFE; BRAMLENE R . 1A
i =375C . EVEA InsiGyT M fais E & . 55334
], 49|, 85~20%, F-H44E#(50.73 +17.10 )% .
12 44

121 =HEZRFEHE LU GM FLER I A R A
WA i GM R4k 2 BRI (type 2
diabetes, T2D ) 4 ( FPG=7.0 mmol/L ). #H R T HH
( pre-diabetes, PD ) ZH (5.6 mmol/L < FPG <6.9mmol/L )
FIE 1A% (euglycemia, EG ) 4H ( FPG <5.5mmol/L ) B4;
e BN R BAEH (=65 %), P4E4H (41~64
%) MG (20~40 % ), GM 52 %4k 9
iz B A (F1),

1.2.2 17 OGTT Zik#& 434l DL GM FMERR BN E
MridgEfi /4l % GM HZE R T2D 41 (FPG=
7.0mmol/L ST A} 8] PG=11.1 mmol/L ) FIAFF4
T2D 2 Wi dERE R ( non-diabetes, ND ) 44 4%
TR NEEN (=60 %) FAELEH (20~
59 % ), GM 52K RIL 4 FiscHA S (£ 2).

F1 FTHEZFRAEUGM. ERFEZEHEBR
Table 1  Grouping of fasting subjects on GM and

senescence (n)
K& T2D PD EG B
BAE 19 19 76 114
HheE 46 19 62 127
HAE 6 20 116 142
Bt 71 58 254 383

FE: GM: #iAFHCHE, T2D: 2 BB, PD: WiIRIRHIN, EG:
1E A

F2 1TOGTT ZFIHEULUGM. FAE RN H

Table 2 Grouping of OGTT subjects on GM and

Senescence (n)
A% T2D ND Bt
BAE 33 16 49
dE24E 28 10 38
Hit 61 26 87

1 OGTT: [ fiie st 4 A if kil GM: A R A3, T2D: 2 bk
FR%; ND: JERE IR I
1.3 MERKAF

MR JEA5E 10 h DL b, ®H RS E i F A
kA PG Ins. C BK/KF-o 47 OGTT # 5min 4

1A 250~300ml 759 # A WA R, 7 1, 2, 3h &l
PG. Ins. CJik. RHIMEE:T Beckman H g4 kX
WME PG /K5 RO S e J5 T SN 682B i
I T E A 22 Ins A1 C KK, 350 £ A TR AL
E/NIEIIE Ayl R B AT X S il L K e
1.4 %itFaE

THEERILL X5 FoR, KA SSPS13.0 4k {4 i 17
PR 5 2500, IR 2/ GM R E 07
(' mean squares, MS ), v. F. P{H, S-N-K &Mt
B, P<0.05 HEFAGIHYE XL,

2 & R

21 BEZEEZGCGM 5EERFHRENER

2 GM [ th EG ({g#E ) £ PD ( W {8 R )
F| T2D (B4 ) FIREETH K. PG K& %
KK A T2D, PD, EG 41; Ins. C k7K ¥ KRBl PG
KA, 7E PD A mr, EG A AL, & InsK
V- T2D 4/NF PD 4H; IV EL B A 22 53 BT B,
e 3 4lH PG /K225 B E LAk I, PD4 Ins, C
JEKSF- B8 I s 52 Ins fF T2D A A2 (£
3, £4),

.. & 3IUSEAFREEHR/NER, Ins A
K38 S54RI —2k, 1 PG M C BRfEH4Ed i, W
/N Ins 5 PG, C KRS ASSCHE; PN LR S5 75
R 3 AR ARER S E LT B A(P <0.05; &
3). K ENSHHERR B PG 2257 W%, #REENS
HAEN Ins 1 2250 bk PG N AMA AT HAth 2R ( & 4 ).
2 GM 5EEMHE KA EAEM, BH GM 5
WM, RZIME (F4).

22 47 OGTT £&AE ¥ GM 558w B XA

ZARFHIT OGTT if T2D 4H7E 2h 3 PG I,
2~3h i Ins 1 C BKI&(E; ND 417E 1 h ¥ PG
IEE, 1~2h H B Ins A1 C RIEME; T2D 4 ik 3 4>
TEPRIEE G . 7 2250 Pk, T2D £ i PG
E % T ND, [FEATERNEUS 1h Ins B350 WA 2

(%5, #£6)

*3 TEZFREFEARBER PG. Ins F0 C BkkF

Table 3 PG, Ins and C peptide level of fasting subjects in different groups (X+5s)
sk AR GM [H%
AR AR HEH T2D 4 PD 4 EG#
PG(mmol/L) 5.25+1.47 5.78 +2.15 5.07 + 1.29% 7.31+2.96 5.99 +0.26" 4,67 +050%*
Ins(mlU/L) 10.51+7.73 10.18 + 7.63 6.91+6.04" 9.30+9.55 13.15+8.18"  8.07+5.92*
C ik (ug/L) 2.09+1.33 212+1.72 1.48+1.08* 1.84 +1.49 244+193"  176+1.38*

i GM: HAIBEC PG: MU Ins: 6B &, T2D: 2 BUMEGRNG; PD: MR AT, EG: IEH M. 5 B4E4 MK, 'P<0.05 S4E4

H4:, *P < 0.05; 5 T2D 4lt4%, “P<0.05; 5 PD 41 H.4%, “P<0.05
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Table 4  Analysis of variance for fasting GM and senescence in fasting subjects

A% pUE=Eit N MS v F P
AR PG 13.610 2 7.964 0.000
Ins 41.754 2 0.901 0.407
C ik 2.135 2 1.153 0.317
GM PG 185.196 2 108.356 0.000
Ins 560.790 2 12.096 0.000
C ik 8.951 2 4.835 0.008
AEWAF GM A2 H AR PG 10.338 4 6.049 0.000
Ins 200.804 4 4331 0.002
C jik 4.928 4 2.662 0.032
W PG 1.709 374
Ins 46.361 374
C ik 1.851 374

i GM: i G PG 1B, Ins: SR

OGTT Zik & 4 H5AEREH Lk 3 MER%
I RIE AL, B PG 4axHE ZAEHMK TIEE
R4, Ins, C IKAKERAEA & TN, Bt
AEN Ins 3R . TR, 76 OGTT J5 1, 2, 3h
W4 Ins ZR A4 #E L (P<0.05 %5), uEH
ARG, PG, C KM H 22 R 051247 L,
17 OGTT #f GM 52N E L HAEM, Ui Ins
EEEAELE GM BIR K (£ 6),

3 i

FEAA R, B AT IR, AT B TEIR
f GM IR, [N 1 HARSCH 5 AR R
ANEER, A T E B IR, AT b fi A AR AS
& GM FRLSCH 5. AERRR Ins 2>
W R T, 5 OGTT Sy f SUR Y GM ISR,
G —40 45 RIS GM B I T B9t AT SR
F T2D 20 0PR A SRAFE R A, REHERR A8 S E 1T

e, DB R R AP A XSS T s

GM £ WIS A T2D, A X i
O M AR . A (SUREE ) RIZRAIER Ins HE
L&, SRR T2D Gy ARE, WA FPG. Ins #1 C
K, PREE GM ZEELE AR T i S D RE & T ik — 2 ik
17 OGTTE®! Al Bow, T2D ME 25 Ins LA
RET 2 PG BaZS R TR, OGTT HIELAY Ins FAH 2
WA RS WA R R 80w C & T A8k, X4 T2D
[ GM HRAE B A il B,

TEEAE AR IAEAE InsHEHL, Ins FAHAICR T 424,
GM FE BRI AE 25 I Ins FH&7, 17 I IE 4 . Ins
N NARME BRI, hBES pANI W, 5 C IKEE
S PR . SZBERIEAT M Ins 280 T KA
J&i, 50%#E i bR, 1M C KA 10%88 1 B, RO 1 i
ROV L C RS & T Ins & &, iz CJikE
BB R B, B /NER UE G e B AR 5 4G KR B,
(A B0 2 A BB R PE 3 i A LR C IR BE8 T

#£5 1TOGTT ZFiXEALRFAS PG. Ins 1 C fkkF

Table 5 PG, Ins and C peptide level of OGTT subjects in different groups (X+5s)
sk AR GM R %
AR EZAEH T2D ND
FPG(mmol/L) 5.82 +2.69 6.92+3.25 7.18+3.15 4.23 + 0.65"
1h PG 11.15+4.42 1191 +5.71 13.26 +4.95 7.30 + 1.29*
2h PG 13.72 £ 7.17 14.32 £7.42 17.11+6.35 6.65 + 1.95"
3h PG 10.26 + 6.51 11.57 +6.92 13.54 +6.13 448 +1.94*
2518 Ins(mIU/L) 8.95 + 9.55 7.11+3.98 7.70+6.74 9.20 + 9.54"
1h Ins(mIU/L) 37.90 +42.18 20.69 +23.96” 23.82 +30.20 45.77 + 44.48"
2h Ins(mIU/L) 51.87 +48.39 25.58 +23.91° 35.76 + 38.25 51.25 +47.39
3h Ins(mlU/L) 38.01+47.35 18.59 + 10.08" 30.64 + 39.87 26.92 +30.87
Z 1 C HK(ug/L) 1.95+2.33 1.38 +0.67 1.64 +1.29 1.84+2.71
1h C fik(ng/L) 497 +3.61 351+241 4.08 +3.30 4.90 +2.96
2h C Jik(ug/L) 7.72 £5.49 5.27 +3.39 6.57 +5.05 6.83 +4.33
3h C fik(pg/L) 6.46 + 4.97 4.48 +2.75 5.98 + 4.57 470+3.28

W FPG: ZS B MG PG: UM Ins: JiEi% 25 T2D: 2 BUBHIRSE, ND: JEW R0

o SEAEYIHE, P <0.05

;15 T2D L, *P < 0.05
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%*6 OGTTHH GM. REMERMNAES
Table 6 Analysis of variance for OGTT GM and senescence

S Tabr MS v F P
RN FPG 7.859 1 1.122 0.293
1h PG 0.002 1 0.000 0.993
2h PG 0.075 1 0.002 0.960
3h PG 8.411 1 0.299 0.586
251 Ins 14.337 1 0.245 0.622
1h Ins 5248.463 1 4.418 0.039
2h Ins 13024.562 1 8.325 0.005
3hns 4850.909 1 3.662 0.059"
2 C K 4.663 1 1.404 0.239
1hC 14.894 1 1.532 0.219
2hC 74.369 1 3.326 0.072
3hC 43.068 1 2.540 0.115
GM FPG 156.231 1 22.303 0.000
1h PG 652.281 1 36.288 0.000
2h PG 1919.097 1 63.355 0.000
3h PG 1426.554 1 50.672 0.000
18 Ins 53.213 1 0.908 0.343
1h Ins 7094.200 1 5.971 0.017
2hIns 2855.684 1 1.825 0.180
3hns 254.801 1 0.192 0.662
26 C ik 0.523 1 0.157 0.693
1h C Jik 15.217 1 1.565 0.214
2hC jik 1.112 1 0.050 0.824
3h C Jik 25.650 1 1.513 0.222
S E S (] FPG, 1, 2,3h PG <15.083 1 <0.876 >0.352
ZSH8 Ins, 1, 2, 3h Ins < 947.249 1 <1211 >0.274
S8 C Rk, 1, 2,3h C Bk <24.290 1 <2.445 >0.122
R FPG, 1, 2,3h PG <30.291 83
2518 Ins, 1, 2, 3h Ins < 1564.421 83
Z5i C Ik, 1, 2, 3h C Jik <22.358 83
T GM: BEICHE FPG: 2SR IBE; PG: 1A
B T Ins K o AWFFE Y, OGTT il 5 2 44 Zi BTk, ST T2D HBE Ins i AR, B4

Ins b . R FAEZAEA, W PG/ PARTAEZ4E A Ins ZKP-ThaE | MO, fF7E Ins FIKHL, GM
H, UM Ins BTHR AR PG MG, Ji5h, & BORSREEAZLEAN; OGTT if T2D % FAH Ins
AEAMERES Ins BYSEINLE C ARG B3, Ul WAL, BF NEIFIEEER Ins j8id>, BRI
BB 5 A BECKS Ins N C KA 4 FREUG, —HAEA  Ins b A EEAEEF AN B EHLZ . ZFEANGM Y
MAEFR & o A T %, A SN AT REDR S AF FEBRRAE, WRe X B AR Y4 Mo BEAR BEUERR AR
NIFBERH B Ins Wb, SBOFRSUE AR Ins & gt
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