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Objectives. To examine the relationship between insulin resistancel IRCand the reduction of oxidative
stressin vivo by the statin atorvastatin.

Methods. This study included 40 patients with hyperchol esterolemia without a history of diabetes melli-
tus 21 males, 19 females, mean age 62+ 11 years[] Homeostasis assessment insulin resistancel HOMA-
IRCvas used as a marker for insulin resistance. The patients were divided into two groups IR groupl nJ
24and non-IR groupl n0 1607 using the cut off level of 1.73[0 Urinary 8-iso-prostaglandin F,1 U-8-isol]
excretion was used as an oxidative stress marker. The subjects were treated with atorvastatin) 10 mg/day[]
for 12 weeks.

Results. The IR group had significantly higher U-8-iso levels than the non-IR group before atorvastatin
administrationl 211+ 112 vs 137+ 33pg/mg Cr, pO 0.01C] Low-density lipoprotein cholesteral, triglyc-
eride, and 8-iso levels were significantly reduced in both groups after 12 weeks, U-8-iso levels were signif-
icantly higher in the IR group than the non-IR group) 178+ 61 vs 110+ 38pg/mg Cr, pO 0.003[] and
HOMA-IR showed no significant change. Multiple regression analysis after 12 weeks showed that HOMA-
IR and triglyceride levels were independent variables for U-8-iso levels standard regression coefficient
0.60, 0.59, pO 0.0001, pO 0.0002C1

Conclusions. Insulin resistance is important in the occurrence of oxidative stress in patients with hyper-
cholesterolemia. Since atorvastatin does not reduce insulin resistance, further therapy to reduce insulin
resistance is necessary for early prevention of cardiovascular events during atorvastatin treatment.
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Table 10 Baselineclinical characteristics

- B
Agél yr, meant SDO O 64+ 100 60+ 1207 NSO
Sekl male/ffemalel] O 8/80 13/110 NSO
Coronary risk factors] a O O
Smokingd 4/161 250 O 8/241 28001 0 NSO
Hypertension 12/161 750 O 20/241830 O NSO
Obesity] BMIF 250 0 3/161 190 O 13/28 540 O 0.030
Medication] 0 O &
Calcium blockerd 71168 440 O 15/24 630 O NSO
ACE-inhibitor/ATO blockerd 118 600 6/241 250 O NSO
Beta-blocker[] 3/161 190 O 2/24 8001 NSO
History of ischemic heart disease 4/16] 250 0 10/24) 4200 NS

ooQd %O

Non-IRO non insulin resistance; IR0 insulin resistance; BMIO body mass index; ACEO angiotensin converting

enzyme; ATO O angiotensinCl .
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Table 200 Comparisons of serum parameters

Non-IR group IR groupd

OnO160 O no 240 0P Vake
FBS mg/di0 O 102+ 8 0 107+ 11 0 NSO
IRO P U/MIO O 55+ 310 118+ 4.4 [T 0.0001C
HOMA-IR FBSx IRI/4050 D4+ 0.80 3.1+ 1.20] (] 0.0001C
Lipid levelsO O O O
TQ mg/diD O 257+ 24 0 263+ 31 0 NSO

LDL-C mg/diC O 162+ 27 O 176+ 29 O NSO
Triglyceridel mg/di0 1114+ 47 O 172+ 62 O 0.0030
HDL-Cl mg/did O 72+ 20 53+ 12 0.0006

Values are mean+ SD.O

FBSO fasting blood sugar; IRIO immunoreactive insulin;(
HOMA-IRO homeostasis assessment insulin  resistance;![
TCO total cholesterol ; LDL-CO low-density lipoprotein
cholesterol ; HDL-CO high-density lipoprotein cholesterol.
Other abbreviationsasin Table 1.

0.0001[O HOMA-IRO OO OO O 31+ 1.2vs 14+
o8Updooo01unbOooooooooon
goboobooboobgooTeOooooboognn
(0 172+ 62 vs 114+ 47mg/di00 pOd 0.003] HDL-CO
0000053+ 12vs 72+ 20mg/did pO 0.0006[]
gopoogoTcOOOOLwLbL-cODO 20000000
o0DbO0O00O0o0obDi12000000b00000O0O
HOMA-IRODOOODO Figs. 1000 00Fig. 20000
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LbL-cO0O0O0OogooooTeOoboobobooooo



236 oooooooo Ood

(mg/dl)
300
£ 250 —:F I
o
0 *
5 200 * % _ *
5 T ™ cd T+ T
_E 150 —
> * *
S 100}— * * - i
n — T |
50 |—
0
Baseline 4 weeks 12 weeks Baseline 4 weeks 12 weeks
O Tc 257424 177+20 17018 264+31 173+35 17531
[] LPL-C  1p2+27 8617 8316 17629 9027 92423
Non-IR group IR group
(mg/dl)
200
% *k *k
> 150 T —_
T S
R
Qo
= 100— X X
€
5 B -
50— =
0
Baseline 4 weeks 12 weeks Baseline 4 weeks 12 weeks
O Ta 11447 8430 8143 17262 13356 13952
[] HDL-C 72420 7419 %17 53+12 5716 55414
Non-IR group IR group

Fig. 1

Effects of atorvastatin treatment on serum cholesterol leveld upper( and triglyceride levels

and high-density lipoprotein cholesterol levels lower]
Upper: Total and low-density lipoprotein cholesterol levels were significantly reduced in both groups by

administration of atorvastatin.

Dataare mean+ SD. " p0 0.0001 vs baseline.
Lower : Triglyceride levels were significantly reduced in both groups by administration of atorvastatin.
High-density lipoprotein cholesterol levels did not change in both groups.

Dataare mean+ SD. " p0 0.01 vsbasdline, “" pO 0.02 vs baseline.

Abbreviationsasin Table 1.
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HOMA-IR

Baseline 4 weeks

1408 1.4%0.7 1.4%0.9

12 weeks

Non-IR group

Baseline 4 weeks 12 weeks

31x12 43£3.1 3.8+28

IR group

Fig. 2 Effectsof atorvastatin treatment on insulin resistance
HOMA-IR used as the insulin resistance marker showed no significant change in both groups after admin-

istration of atorvastatin.
Dataare meantx SD.
Abbreviationsasin Tables 1, 2.

(pg/mg Cr)
250

kxkk

U-8-iso levels

150

11
_‘:\-‘:**\'.'** l****

100

Baseline 4 weeks 12 weeks
- IR group 211112 175469 17861
# Non-IR group 13733 12041 11038

Fig. 3 Comparisons of inhibition of oxidant stress
The IR group had significantly higher U-8-iso levels
than the non-IR group before administration of atorvas-
tatin. U-8-iso levels were significantly reduced in both
groups, but the IR group had significantly higher U-8-
iso levels than the non-IR group after 12 weeks.
Data are mean+ SD. " pO 0.05 vs baseline, " pO
0.01 vsbasdling, """ p0 0.01, “““Y p0O 0.003.
U-8-isoJ urinary 8-iso-prostaglandin F,, . Other abbre-
viationsasin Table 1.
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Fig. 4 Correlation between changes in low-density lipoprotein cholesterol leveld left triglyceride
leveld rightCand changesin urinary 8-iso-prostaglandin Fy,
Left: There was no significant correlation between changesin LDL-C level and U-8-iso level.
Right: There was a significant correlation between changesin triglyceride level and U-8-iso levels.
r O correlation coefficient. Other abbreviations asin Figs. 1, 3.

Table3 Multiple regression analysisl before admin-

istrationd
Standard regression(]
coefficient t value p vaue
X O O O

Triglyceride[ 0.350 2.00 0.040
LDL-CO 0.260 1.80 oo
HOMA-IRO 0.240 140 oo
Obesity 0.1600 1.10 ogd
HDL-CO 013 g 0.7 oo

YO
U-8-isdl actual valuel [

Triglyceride level was the only independent variable for U-8-iso
levels among the explanatory factors.[]

Correlation coefficient] RCIJ 0.59, F valued 3.6, pO 0.01,
JnO 4000

XO explanatory factors; YO subordinate factor. Other abbrevi-
ationsasin Tables 1, 2, Fig. 3.
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Table 400 Multipleregression analysifl after 12 weeks[

Standard regression(]

coefficient tvaue pvalue
XO 0 0 0
HOMA-IRO 0.600 6.00 [1J0.0001
Triglyceride 0.590 4.20 0.0002
HDL-CO 0.190 1.90 O
Obesity 0.150 1.60 O
LDL-CO 001 0.1 O

YO
U-8-isdl actual valuel O

HOMA-IR and triglyceride levels were independent variables
for U-8-iso levels among the explanatory factors.C)

Correlation coefficient] R(1J 0.85, F valued 17.2, p 0.0001,
JnO400

Abbreviations as in Tables 2, 3, Fig. 3.
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