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Establishment of hyperinsulinemic euglycemic clamp technique
WANG Zhihong , et al

(Department of Endocrinology, College of Clinical Medicine , Chongging Medical University)
[Abstract] Objective: To establish a hyperinsulinemic euglycemic clamp technique for the study of insulin sensitivity in Chinese.
Methods : A hyperinsulinemic euglycemic clamp technique was used to the study of methodology in 8 normal weight subjects with nor-
mal glucose tolerance. Results : (1)When a higher level of insulin was created during maintaining fasting euglycemia, the secretion of
endogenous insulin and hepatic glucose production were completely inhibited. The secretion of counter — regulatory hormones( cortisol,
growth hormone and glucagon) was not significantly stimulated. . (2)During the steady — state of hyperinsulinemic euglycemic clamp,
the glucose disposal rate was 9.25 + 0. 25mg/(kg. min) Conclusion : The hyperinsulinemic euglycemic clamp technique was established
successfully in Chinese. During the steady — state of exogenous insulin and glucose metabolism , glucase utilization increased.

[Key words) Hyperinsulinemic euglycemic clamp technique; Insulin resistance; Insulin sensitivity

REMRER BESRMI(IRMES BAK  BEMPBREROIEESEER L,
THREBRIG R 2 BB R AR FIR B2 M S B E 3R

o WA, IR ERRMGHIEMEMER, S50 1
B EREAE | M8 ZEEL FBh bR e A Ak 55 X9 95 U1K

Fo Bt IR RAAXHLRKH R R A FEIIHRY 11 AR

$hol A, ZERLZITEH IR T EFMERD, & 8B AN, KB4, T 4, FHER 45+
8F - F AR e A 2 HETE MM AR RS 3.4%, TARIRMSBERREY, THRFEESE, ¢
E%?H&ﬁ( IR) mﬁt[izﬁ[1~3} , \iﬁ"@m%&*ﬂ;ﬁ %ﬁﬁéﬁﬁﬁ%ﬁ)&&ﬂ?\'ﬁﬁfﬁ,ﬂiﬁﬁﬁ%ﬂﬁﬁ%?éﬁ@

4 4‘|— ’§ ; Vs &\\ Y
R R FIE AT S A, (BT EE % ;ﬁﬁ;ﬁ?iﬁ?@i?gg;ﬁﬂﬁg ;:-g
=} b (= v, [} | N
5 H e, WREA R ERE R, BRI R -

MM E

fOLL T AT BB A R BLR R 25 12 T 4, B LS i )
RERL, ALBVATESES X - EHE4
Je i AR X T T E A RREREA RS TH IR

EEMEEE2(1969— ), %, EEEIF, ML,
ERBRF A EAFRFGHERBRL AR,
RXEMB. ¥ 5% 24 5 %8 (03-2080)

.
1.2 BREF*%

FAZEXMETH 12h, 2R 8 SHAXKRE MELEE.
FE JERREE IS MBS PEN. 5 57 XURTE E Bk
SUE TSR EESE, LL0.9%NaCl #4588, LU
FHOEHERESR AHE. BEMRRRAZ SN REE


http://www.cqvip.com

— 616 —

D000 http://iwww.cqvip.com|

BRER AR 2004 £% 29 BE 58 (Joumal of Chongqing Medical University 2004. Vol. 29 No.5)

TEPRET#IT, 3 3he
1.2.1 ABRSE - EEHEEHEEGE 150mn)ER &
=30, ~ 15 .0min 4 5|3 B L Bl L £, F4 — W AT B T1E
BAUH R 50T ) MR SRk s Bk k. #f e i 38 14
10min P 1 AN BB B 3 IR (32 1 #L ok 2 8] 3 #LAE 30 Ak
40U/mIME MBS R KFRELES. H/S 140min K LI
40mU/(m’. min) ¥ RIF M. € @S Smin M FE —
BBk Rk M A (AR S EEN L
B DR MR S I ), B T O R B 20% B A B T,
{5 B L W HR AT L % 2 JE M R, 38 % iR B 7 80 ~ 100mg/
di(4.4~5.Smmol) . JHic FIHEE A . S HAR G 10min B
MR e &% R (RS %, 25 &0 B b IR RE R BB A
HALRBFFR AT, 30min MMM E C AL KRR ARKEER
B R (W #dk, 28 DPC 7 d) . B mfE 3 2 5.0 4
B M B3, - 80C RAFEEWE.
ISR LI B A IR A A, I SRR (W A W AL
L EE M F R MRG0 | LW PR R
1.3 #H7 %
1.3.1 HEHIEEE 10min K938 &8 F R LK
B AT 2R (B IT R 40 — 150min Y - 24 3 % 8 R
F)MPUAR KM S HEA AR el - migH
120 ~ 150min)
1.3.2 iEMEMERER SRS ZEANER 3B K
MEE R () MR (), B X/SDHEER R,
B %
1.4 #%hitgam

HERRLU £ B8R BMRTSHEKBESHILE
B ¢ K. MBHEARIES 0, W T B i S
"itE.

1.2.2

2 & R

2.1 AMEEF-EFHABMABAGES
2.1.1 AMEMBESE - HEBERH T EHERSER
(E 1)

21.1.1 mMERBEKF EMBEIERKFEH
11.47+2.09mIU/L. @RS E - E¥EBREHITT
WhE , RS FKFREFE, 7E 10min A5 &g,
131.13 £ 12. 13mlU/L, b J5 4E 4 7E 88.5 + 8. 07mIU/L
KT EH LR,

21,12 mMEEBHEAT HuRKREZHN
5.28 £0. 09mmol /L., 7E & B & & — IE % H A e Bt 2
AR, MR LR ETE 5. 21 £ 0. 06mmol/
L, SEMREEEEHER.

2.1.1.3 WEMBRRES Bl CK2.26£0.29ug/

L7ER M 3B P CHKR 2.06£0. 16pg/1, 3 H
BN AR CRESE/MREML, TEEHE
5, BHETHAE,

2.1.1.4 FHEEEKPREL BEBREHSR
PR ASAE LU, I B2 PR AR KR R K
FREEEHER

22 BRLF-EFHERHIRETHORNEGSE
KR EL(H 2)

2.2.1 mRBESE - EEHEREHIE 40min 1, HE
VR S LA, A B 7.32 £ 0. 53mg/(kg. min),
R EFABFEE, 7 120min ZRBRERE,
2.2.2 40~ 150min I EEHEREERL) 8.05+0. 27mg/

(kg.min).
2.2.3 TRaSHIHEREREEERN 9.25+0.25me/ (ke
min)o
—— KR E —w—Chk
160 ( 6.0
10 5.5
= 130 5.0
g 100 32
- 8O 3:5
&g 60 3.0
& 10 2.5
0 1.0
C 20 40 60 80 100 120 140 160
1] (min)
Bl mERS%,CHRiL%
~+— [f18% Plasma glucose
-o- RIS Glucose infusion rate
N: 15
S5 TN I At
28y
=3 9
Egs
=3 &
s:z
£1 3
=
e [}

0 20 4 6 sowomﬁomo
18] (min)
2 hERAHRKERGE RS TEMNLE

3 3 #

IR B IEHEFBHNRE R SHEREZ KL S
R BT IER AW ER MK — MRS, BT, ¥
B 5 R UM S AR RT3 B IR AR B K
FEEMFRSRAOER =S EHRSRE
LU 5 25 R A 0 5 25 R AR & 3 5 2 ML o B R AR £
8 DR AT 2 AR PR RS R LT


http://www.cqvip.com

BERENKFEEIR 2004 £ 29 £ 5 51 (Journal of Chongging Medical University 2004. Vol. 29 No. 5)

D000 http://iwww.cqvip.com|

— 617 —

R RSEA(HOMA - IR); S EMEiREK;
#FhAAENERE; RS R WE R, S ER
2051 A9\ A DeFronzo F 1979 4 87 Y
RESE - EXMBEHERER, R ERERSE
- HEBRARBTPERETERUESHITRS RN
HEt, HFERAESBRS T, AR EER
ETHEHOAAR, ATHESES, SN
FRXTHAEENEREME TR, H 7T EE
5, MEEEHE, REES TR KW EEEA A
ZMNTHOEERE= LR, ARRRACT,E¥
ABEERMS RS, MF RS EKE X
S0mIU/L LAt JLF-RESE 20§l 18 B 7= A, IR
AR RS THEROFR R, AR T
FAME AV SF A AR R S R SR RIS bR

WM EBESE - EHEEHREARRTRIE
SERFEAREIEY L (1) M MRS B B B IR R T
MM REER MEREHRFRE. Q) NEME
RO ETEHEME, GOABEBELHRER. 4)
ity Tagacy 2kl

5T ™ % ¥ B8 DeFronzo I 2 BT I 35 AU i
TERER: (D)BESENEEEEE 10min, 5
131.13 £ 12.13mIU/L; b J5 4 F77E 88. 5+ 8. 07mIU/
LIER TRENKEESZRE, MHEE DeFron-
zo MG, (2) MBEEHFTE 5.21 £ 0. 06mmol/
L, 55 EmEEES, AEEHN TR RN 5.03
+0.12%, (3) 1 C BRI T =IEME, Ifm MR R
SETLEMWE, BPm RS E K E 2B IMNEEE
SEREME, (OmBEFRE EAKEE EERESEH
BRELAS, ZHH IR TMOELEE, E
HEATFES ALY BRBES % - EHERHERHN
PRI MRS R RERE R 93. 14 £ 12.45mIU/L,
IR ETE 63.00 = 4. 86mIU/L B, 8 () 7™ 4 52
LEIMH . AMRED RO R E RAEFRED
TS, BERITAAERRR AR EE T2
B, TR I R P REHERR IR R AR R
ERERFVHBRE R - EHRARHREARD
Z R IhERSL, SNEYE R 1 R A S R A
AR S R B BURE

AARNAEESE - ERERHEER R
WERKERSZERT AN EEEAFEE
FE 0, 40min BFHAF] 7.32 +0. 53mg/(kg. min) ; 7E
120min B FRRERE RSB EERHR 9.25

+0.25mg/(kg. min) , B & T R F % o &
B REWHH8.24+0. 7TImg/(kg. min), T HES
AFRESREERRE X,

A5 B ST ) JE B R S 3 Ao TR A e T R
ST PR ROBES EHURME, B — TR
FFRE B85BSRl <5 B8 40 4 % B 5 A SO, )
H] AR A IE MR S BR A i S 1 [Rl R s BE B L]
B AR LR RS B R A SE R
S 0 7 AR AR R P 3R [R) et A AT AR 5 R
SEEASBHEAERN, BhRTEETEREN
142§, 3t BX B A — 2 W, BOL N I Z 3K
FIRRE., MRS R - EHEEHREARIEE IR
HMHETFR DR IEEEEA.

2 % x #

[1] DeFronzo RA, Tobin JD, Andres R. Glucose clamp tech-
nique: a method for quantifying insulin secretion and resistance
[J]. Am ] Physiol,1979;237(3):E214 — 223.

[2] Scheen AJ, Lefebvre PJ. Assessment of insulin resistance
in vivo: application to the study of type 2 Diabetes[]]. Horm
Res, 1992;38:19-27.

[3] Seheen AJ,Paquot N, Casfillo MJ, et al. How to measure.
insulin action int vivo[ ] ]. Diabetes Metab Rev,1994:10(2):151
—188.

[4] Abumrad NN, Use of a heated superficial hand vein as an
alterlative site for the measurement of amino acid concentration
and for the study of glucose and alanine kinetics in man[]J].

Metabolism, 19813;30:936.

(5] ZFY, % BEEMEISGSMEM] s ARTAE
H AL, 20015 (1) :44 - 54.

[6] Rizza RA,Mandrino IJ,Gerich JE. Dose — Response char-
acteristics for effects of insulin on production and utilization of
glucose in man[]]. Am _].Physiol, 1981;240:E630— 639.

[7] DeFronzo RA, Hendler R, Simonson D. Insulin resistance
in a prominent feature of insulin — dependent diabetes[]]. Dia-
betes, 19283531:795 — 800.

(8] BEfF.BF %, =% VRAESE - LHERE
HRBEARMEL(]]. FEMMBRBEE, 2001-17(10):

268 —271.

(9] DeFronzo RA, Jacot E,Maeder E, et al. The effect of in-
sulin on the disposal of intraveneous glucose, results from indi-
rect calorimetry and hepatic and femoral venous catheterization

[]]. Diabetes, 1981;30:1000 — 1007.


http://www.cqvip.com

