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Study on the changes of cytosolic free calcium concentration
in type 2 diabetes mellitus patients
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rDepartment of Hematofogy , College of Clinical Medicine, Chongging Medical University)

[ Abstract] Objective:To investigate the change of [Ca1+]i in type 2 diabetes mellites patients and its relationship
with insulin receptor tyrosine kinase activity. Merthods: The [Cazv]i was assayed with fluotescence spectroscopic
analysis and the insulin receptor tyrosine kinase activity was assayed with enzyme-linked immunosorbent assay
method in circulating mononuclear cells in 40 type 2 diabetes mellites patients and 20 normal subjects. Resuits:Th
e [Cay]i of circulating mononuclear cells in type 2 diabetes mellites patients was significantly highe;' than that in
normal controls. The insulin receptor tyrosine kinase activity was significantly decreased in patients. The [Ca2+]i
of circulating mononuclear cells in type 2 diabetes mellites patients was positively correlated with FBG, FINS,
and negatively with the insulin feceptor tyrosine kinase activity. Conclusion: The results suggest that elevation
of [Caz+]i may affect the insulin receptor tyrosine kinase activity and thus contributes to the insulin resistance.

[Key words] Cytosolic free calcium concentration ([Cah]i); Type 2 diabetes mellitus; Tnsulin resistance

Ca" B—METMARAS EE EUEY | MREAE
UEBMENETETFIEE. AREFRAERE 11 4%
F, rESSEBMERED. BMAC ERE & ERF A MEEES20MFBG, HbAICHIIL A E
EEEEERRTEE FA, EENMREARE  F OTNEDRESERR LR HRERE R R
TR EEENEEEREN—EERY., BF Tl B BT B . SIUE. BEhBibEmE. PRl
MBI S KR B R gy O SR RROSS. S5 (e-ep), BV
. . . . + 3.80kg/m” (17.36 ~29.3%pg/m ) .
ziﬁggﬁiggiﬁi%iﬁggﬁgfﬁm WEIR 554: 19855 i 2 LA 4R (O WHO YR AR 13 W

. : RS M R B E A SRS R TSR
Ca TR & RMAM KL P ITPREMHBELRE  wasiop, 0. W, F. Sk, WERE JThA#16

EARERE. AP AN EAMEEACT ] 4 wus, Fus608s 125451 - B%), FHELS -
iIRESRZERTPKESE, T _&2ZRNXE. 18 (b, 14), BMI23.91 = 2.83kg/m(19.15 ~ 30.10kg/
m). BB E TR AeTr R O R M2 (SR, 3
£, (R, THINE) ST, 3 BERRE e
BB T4EERZEY.

EA A SRR IR, 1. BMESR

fEE I AeRmE (1972- ). &, BA#L. AL,
EX- 33 E Ao TN YL AT R



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

-134 - BRER A EERI002FFITEFE2M  Journal of Chongging Medical University 2002, Vol.27 No.2 »
B HP>0.05). FINS#$54749 tudt
12 ik W#El.

121 B &2 SRR S TR ki — 35 -1 e
M HAEHFBG). SIamE (FINS) | HhAIC, [MESZM
E, AR R BHBE/MER, FBG, FINS,
HbALC, mAgME A4 Ly

122 SRR fura-2 {0 et i, S90S i 4 Bl
SR EARMA) BRSO, BATOLIEA Fman, &

Fo - Frin
PRI Fmin, BEANITE: [Ca™) =kaX -

max ~ FD

(Kd3gfara-2 5Ca G R7 MR & L, 7537 C B 2y 224nmol/
L} .
23 BEFASRTHARMNEEAPNARBEES &
(o FHE) BREET S ETPKOBRRRE, LA
FEAATPE 4 dmic i Tyr- BRI YRR (L R, 0B
ELISAEME FHE & S W AT R B B AR 1 - 4y
HEV ST ECY ML L, FATP-Tyr-POD AT E
LR SRR RSB EAR A A, I APODEYIRE
A, H0omiF T EAFRAE. SVFEREYE, 3
welir=EE L WSS .
13 shitaie

FUB R+ it (X15) RR, HR2ETHRBR
HEFERLE - FHE R A, SEE X R EH
KA.

2 5 R

2.0 #BRAME FEAHEA[Ca li. TPK. FBG.

1 RREHESTEMRA
[Ca"li. TPK. FBG. FINSEH&RRILLE

IEH UL ok IRAe
k8 20 40

[Ca™litnm ) 1932+ 9.28 269.2 + 32,584
TPR{ul) 2141020 Q.05 & 4.4004+
FBG{mmol/L} 524 £0.65 10.05 + 3.93%+
HbA(C(%) 6.16£1.26 8.8l + 2.63%*
FINS Uu/ml} 9484 £3.73 17.59 + 8.37%#
181 3.04 £0.37 1.90 + 0.65**

TG (mmal/L) 1.40 + 0.60 [.85+ 1.02%

HDL{mmol/L} 471 +1.09 534+ 1.42

HDL{mmol/L} 141 £0.34 132+ 038

HDLa{mmol/L) 0.60 +0.24 0.60 +0.50

HDLa{ mmel/L) 084 £0.22 0.72£0.25

e SIE T R R P<0.01

22 #F&#[Ca Ji5TPK, FBG. FINSE 4%
B £ 48 X -
RN K2, hF2ATM, (Cali SFBG. FINS
HEEIEHX, 5TPK. ISIREHRMX.
%2 WEHEE[CaIISTPK, FBG, FINS

FITEARRX ISR
X EE LR 4
R 0.067
E 0.242
TR -0.400*
TPK -0.756%
BMI 0.154
FBG 0.311%
FINS 0.294+
HbAC 0.260*
is1 0.387*
TG 0.072
TC 0133
HDL -0.164
HDL, -0.101
HDL, -0.039
T S IERERTRE L BP<0.05

3 4t it

B 35 B8 G PR SE 56 2 BULBE R R & F
NI ERAICS Mk, BFLM.
M. LB BERTHUSE, X RBMA [Ca
K2 L el BB R4 IRR ) — B F554E. Draznin B %%
P I N S E AR A N [Ca”liRETE 140
~370nmEFEK, KTERTXHEE. BHERN
EEEEEE R A BRI, ATHRS R
AR ZIER E T8, DrazninB % 2 W
HERAE NS A [Ca TR E RN BAREAR
(P<0.05} , HBTE140-370nmEEEH, BESE
TS R R A B R . PR RS
B R. HRFEEHBEA ClHE ML R
W, AIRE SR 4R B [ AYNa K -ATPase
FCa-ATPase{H I FEAE. MM ARFFE BRI .
B S T S i ShCa® Y e I g


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

WEERAEFIR2002E F27 8 H287 (Journal of Chonggqing Medical University 2002. Vol.27 No.2 ) -135-

LI A0512 BB RA B R A B
o1 R B8 b B % B S P TP 11 B 35S T IE w4
(P<O.01) . FREZI53%. FIH b5 33 R E H 5
AT RERE 8. B, BREEEREED
S TPK IS P e E RO I B ok oE 2 . TTRE S R AL
HTPK E Rk o 2 e m™, 2 aesmnres’
. BT FRIOWHER LR SR A X,

B ad (IR) JR2RMER M BT,
BRI E ISR HFBG, FINSHE2E TE2 %
HLAP<0.01), ISIEERTIEHEITEAP<0.01), %
B A S TR A S MU B 2 B AT, e
FHYE T, HTEFEIR. IR E M R R B
[Ca’'li 5FBG, FINSRRIEML ( r =0378, r=
0361, P3<0.05) , SISIEE f4Hx(»=0482,
P<0.05). aiER(Ca NE T 5 SRS RIERA
3. Draznin BE 115 HAEMESE. BSELIEM
B BRI S A RS R R A
B, [CaNiTHE MBS BRI AR REE
BRI, THREREEREES SRS TRRD
WEART (D2 E SRR, 2ETPKIE M
B.AREARYBBLREBBRLNRER
B) . WA E B R B (Ca i T X 3 A
ST, FPIMEAIICa T 5 3 5y 40 i 0 fpe %
FEBIE T TR R AR R K. FokBEE
BRI S E T ATPKISHMRE. 32 AmE
SRS RIS R R IR R E R, AL
% P S E T A TPK 5 1% 'SFBG. FINSE ¥ 14 2%
{ #=-0311, r=-0294, P3<0.05) , HISIE¥
TEHI2( r=0387, P<0.05). MMz B EHSY
ETHRTPKIE M ETE W A BES 8, S
FESEWL RN B S, RSN, &
AIE RN, HHCa 1ik5 2 h TPK ¥tk B & 4R
% ( r=-0756, P<0.05) . HEHRLNCE FENEES
32 (R TPK iy 5 B 7B 0 32 1 TPK 3% 1 T R 95
SENERE, SE5HESRRAMEE. TR, A

117 % 0 e B A 3B T C (PRC) 7, 7
PRCHBE T T S B S AMBBRLRS, B
RS R Tk B T AR 2Ser Thrs i AORERR AL .
HACa TiF E ot — $ MBRPKCH G . CHER
FPHSer/ ThrR B 1L T 5 | HEINSRAY B 5 MR L3 55 70
SRTPKIE TR

& Lk, BAC i LEZ&TPKA S
ML RIS S A — e, TEETE
FATPKENTRBRSENE L, 25HENE
R R A

2 F X M|

[1] Missianen L, Robbrecht W. Vanden Bosch L. et al
Abnormal intracellular [Caz*] homeostasis and disease[J]. Cell
Calcium, 2000;28{17:1-21.

[2] Draznin B, Sussman K E, Eckel R H, et al. Possible role of
cytosolic free calcium concentrations in mediating insulin
resistance of obesity and byperinsulinemia[J]. J Clin lnvest,
1988:28:1848-1852.

[3] Draznin B. Lewis D, Hoalder N, et al. Mechanism of insulin
resistance induced by sustained levels of cytosolic free calcium
in rat adipocytes[J]. Endocrinology, 1989;125:23541-235489,

[4] Brillon D J, Freidenberg G R, Henry R R, et al. Mechanism
of defective insulin receptor kinase activity in NIDDM[J].
Diabetes, 1989;38:397-443.

[5] Mosthal L., Grako K, Dull T I, et al. Functionally distinct
insulin receptors generrated by Tissue-specific alternative
splicing[J]. EMBO J, 1990:9:2409-2413.

[6] Shaol, Catalano PM. Yamashita H, et al. Decreased insulin
receptor tyrosine kinase activity and plasma cell membrane
glvcoprdo-1 overexpression in skeletal muscle from obese
women with gestational diabetes mellitus{GDM):evidence for
increased serine/threonine phosphorylation in preynancy and
GDM[I]. Diabetes, 2000:4%47:603-610.

[7] King G L. Banskota N K. Mechanism of diabetic vascular
complications[J]. Diabetes, 1595;46:184-189.

AU A AL AT £ LA LA LA LA Ll fal St AL L2200 Lat LAl Eal Lad ot fat Lat Eal Kol fadfatfat fut fal Fal Lol atSatlal Lol ol aifat fat fal fal Lol falfad ot f a2 fat fatlat Pat il fad daddaty

(L4E51327)

(01 ®Bin, H®RF. @IRFELIELSENI LR
[l R4 A fikdet, 2000.8(4):449-451.

[11]AIm RA, Bina J. Andrews BM. et al. Comparative genomic
of Helicobacter pylori: analysis of the outer membrane protein
families[J]. lnfect lmmun, 2000;68(7):4135-4167.

[12] Raymond J, Sauvestre C, Kalach N, et al. Immunoblotting
and serology for diagnosis of Helicobacter pylori infection in

children[J]. Pediatr Infect Dis I, 20005 19(2):118-121.

[13] Shiesh 8J, Sheu BY, Yang SB, et al. Serologic response to
lower-melecular-weight proteins of Helicobacter pylori is
related clinical outcome of Helicobacter pylen infection in
Taiwmn[J]. Dig Dis Sei, 2000,45(4):781-788.

(14 % T REH, #IAN £ SERIEFRcagA
EMEEFASI. HAEIN RS, 19997(8):665-
672.



http://www.cqvip.com

