J Cardiol 2003 Sep; 421 3[+ 119-127

Oo0oooooooooonogd Relationship Between Insulin

ogooooo Resistance and Oxidative Stress In
Vivo

ooooo Takashi HITSUMOTO, MD
ooooo Takuo IIZUKA, MD
ooooo Mao TAKAHASHI, MD
0ooooo Kunio YOSHINAGA, MD
0O 00 O Jun MATSUMOTO, MD
googog Kazuhiro SHIMIZU, MD
ooooo Michihisa KAKU, MD
0ooooo Yuko SUGIYAMA, MD
ooooo Takeshi SAKURAI, MD
ooooo Kaneyuki AOYAGI, MD
ooooOod Masahito KANAI, MD
ooooOod Hirofumi NOIKE, MD
ooooo Hidefumi OHSAWA, MD, FICC
O oo ov Hitoshi WATANABE, MD"
ooooo” Kohji SHIRAI, MD"

Objectives. The relationship between oxidative stress in vivo and insulin resistance was examined.

Methods. This study included 87 patients, 46 males and 41 femalels] mean age 63+ 10 years[] without
coronary artery disease. The homeostasis assessment insulin resistance] HOMA-IR[ fasting blood sugar %
fasting immunoreactive insulin/4050] a marker for insulin resistance, was measured. The patients were
divided into three groups: the noninsulin resistance groupl N-IR group[without diabetes mellitus] DM
and with fasting blood glucose level of 126 mg/d/ and HOMA-IRH 1.78] n0J 440] the insulin resistance
groupl IR groupOwithout diabetes mellitus and with fasting blood glucose level of 126 mg/d/ and HOMA-
IRO 1.781 n0 290 and the DM group! type 2 diabetes mellitus[] n[] 140 Urinary 8-iso-prostaglandin
F.4] U-8-is0-PGF,, [excretion was measured as a marker of in vivo oxidative stress.

Results. There were significantly more obese patients in the IR group than in the N-IR groupl 62% vs
25%, pJ 0.0010] and the remnant-like particle cholesterol level was significantly higher in the IR group
than in the N-IR groupl 7.6+ 5.2 vs 4.6+ 1.5mg/dl, p[] 0.010 Patients in the IR group had a significant-
ly larger number of coronary risk factors. U-8-iso-PGF,, excretion was significantly higher in the IR group
and DM groupk] 201+ 86, 191+ 136 vs 129+ 50pg/mg.Cr, p[] 0.0001, p[J 0.010] and there was a sig-
nificantly positive correlation between the number of coronary risk factors, fasting blood sugar and U-8-
is0-PGF,, concentratioh! correlation coefficient[] 0.32, 0.37, pJ 0.002, p J 0.0003[] Multiple regression
analysis showed that remnant-like particle cholesterol, fasting blood sugar and insulin resistance were
independent factors for U-8-iso-PGF,, concentratiohl p J 0.0001, p 0 0.0007, pO 0.020

Conclusions. Insulin resistance, remnant lipoprotein and hyperglyceridemia are deeply involved in
oxidative stress in vivo.
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Table 10 Patient characteristics

N-IR group IR group DM group
0 n0 440 00290 0 a0 140
Agél yr, meant SDO 64+ 11 62+ 10 62+ 10
Sek] male/femalel] 24/20 12/17 10/4
Coronary risk factors
Smoking 5110 812801 8 57(F
Hypertension 20 610 281730 121 8601
Obesity 10 250 181 62" 51360
Medication
Calcium-blocker 17 390 17 5900 500
ACE-inhibitor/angiotensinJ] blocker o160 6210 01140
Beta-blocker 4 o0 o 70 01140

o000 %.

“p0 0.0002 vs N-IR group, ““ p[0 0.001 vs N-IR group.

N-IRO noninsulin resistance ; IR insulin resistance ; DMU diabetes mellitus ; ACE[ angiotensin converting

enzyme.
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Table 2] Comparisons of serum parameters

N-IR group IR group DM group
0 n0 440 0 0290 0 a0 140
FBS] mg/d!/0J 98+ 9 105+ 10” 144+ 25001
IRO mU/I0 4.6+ 1.4 12.7+ 8.2"0 ad
HOMA-IR 1.1+ 0.3 3.3+ 2.0%° g
Lipid levels 1
Total cholesteroll mg/di[] 204+ 37 230+ 35" 206+ 30
Triglyceride] mg/dI[] 98+ 46 141+ 62" 137+ 74700
HDL-cholesterol] mg/d{[] 58+ 14 57+ 10 52+ 10
LDL-cholesterol] mg/di[] 126x 31 145+ 38700 127+ 30
RLP-cholesterol] mg/d/lJ 4.6+ 1.5 7.6+ 5.2 5.6+ 2.8

Values are meant SD.

“p00.01 vs N-IR group, ““p[10.0001 vs N-IR group, “°“p[0 0.02 vs N-IR group, " p[10.0001 vs IR and/or N-IR

group.

FBSO fasting blood sugar ; IRI0 immunoreactive insulin ; HOMA-IR[ homeostasis assessment insulin resistance ;
HDLO high-density lipoprotein ; LDLO low-density lipoprotein ; RLPO remnant-like particle. Other abbreviations

asin Table 1.
p<0.0001
3 ]
2 —
1
0 .
N-IR group IR group DM group
p=0.01
]
300
p<0.0001 !
200
100
0 .
N-IR group IR group DM group

Fig. 1 Comparisons of number of coronary
risk factors between the N-IR, IR and
DM groups
Data are mean* SD.
Coronary risk factors: Hyperlipidemia,
hypertension, obesity.
Abbreviations as in Table 1.

Fig.2 Comparisons of urinary 8-iso-
prostaglandin F,, levels between the
N-IR, IR and DM groups
Data are mean* SD.
Abbreviations as in Table 1.
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Fig.3 Correlation between the number of coronary
risk factors and urinary 8-iso-prostaglandin F,,
levels
Coronary risk factors: Hyperlipidemia, hypertension,
obesity, diabetes mellitus.
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Fig.4 Correlation between fasting blood sugar and
urinary 8-iso-prostaglandin F,, levels
Abbreviation as in Table 2.
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Table 30 Multiple regression analysis in all subjects

Standard regression
tvalue p value

coefficient
X
RLP-cholesterol 0.42 4.5 [10.0001
FBS 0.31 35 0.0007
Obesity 0.12 1.2 g
Y

Urinary 8-iso-prostaglandin F[J actual valuell

Correlation coefficient] r[11 0.59. F valuel 14.9. pJ0 0.0001.
nlJ 87.
Other abbreviations as in Table 2.

Table 4 Multiple regression analysis without DM

group
Standard regression £ val |
coefficient value  pvalue
X
RLP-cholesterol 0.42 4.0 [10.0001
Insulin resistance 0.27 2.4 0.02
Obesity 0.04 0.4 O
Y

Urinary 8-iso-prostaglandin Fx[] actual value[]

Correlation coefficient] r[11 0.59. F valuell 12.4. pJ 0.0001.
nld73.

Insulin resistance : HOMA-IR[J 1.73.

Other abbreviations as in Tables 1, 2.
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