-

P
brought to you by .{ CORE

View metadata, citation and similar papers at core.ac.uk

provided by Tokushima University Institutional Repository

0000 MDooooo mMbm AucusTMOOIMHO OoMmo N

[] [

ooooooon

g g o

gobooooooooooooooboo0oooooooobooOoooooooboOoo

ooomoooooooo
ooomoooooood

oooogoo

obobooooooboobooboboboooooogo
goboobooboobboobooboooboo
gboooooooboobobooooooooobogoDo
goboobooboobboobooboooboo

gobooobooooooboboooLwbLbOobO
gbooo0oooobooboboboooobooogooo
gbobooooobooboboboooooooogoo
gbooo0oooobooboboboooobooogooo
gbobooooobooboboboooooooogoo
oo0obboooobobobbooooobooobooog

cooboboooboooobooOooOoOooObocOoO0oOOo00O0o0 tob@mobooooooooOooOooOOoOoOooOoooon

gogoobobbbooooobbbbooouoboobo
0000000000000 00oooooooo
goboobooboobboobooboooboo
gboooooooboobobooooooooobogoDo
goboboboooboobboobboobboo
gboooooooboobobooooooooobogoDo
goboobooboobboobooboooboo
gboooooooboobobooooooooobogoDo
gooo

o0o0o0oooooooooore

goboooboooboboobooboo

gbomobobooooooooboboobbooon

coobOoBoOoOoOOoOOOCOLODLOOODOOCOO
oooboooobomuooboooooooooobooo
o0 LwbLooooobooocbooooobooooboooo
ooobooooooobooooooBOODCOO
cooobooobooooooooooOoboooobooooo
gboboooooboboomooooobooobobo

cooobobOOoocbOoooBOOOCOOOOOOOO

gobooboobbobobooboobmomooo
gbobooooobooboboboooooooogooo
gobooboobbobobooboobbooboo

0ooooooooooooooooooo

Oo000o0oooooooooooooo O0o00000dOooOooooon A B C
000000000000 000000 ooooo — oo —
gooooa ooo goono ooo
0000000000 0DOO0OOOooO
ooo [N 11 [HEN]
gobonoooooobooobodd goo 0 oom 0 0O0mo 0 00mo
000000Mooo0ooooooon oo MO+ 00 D00 Dm0
000000000000 D0OD000 0ooooooo oo 00+ i L+ [
1Mo I+ M 01+ M I+ M
MmOO000O000000O0ooooon
oooo 1Mo M+ M 01+ M I+ M
000000000 0IDooooon — s 0 . s 0
0000000000 0DOoOoooDO S — — S p— —
000000000000 000000 (oo [+ [T M+ O [0+ (O
000000DOoOoBOCOOOODOO (oo 0+ (O [0+ (O 0+ (O
LbLoboooon [EEEnn| I+ M 01+ M I+ M

goboobooboooobooboo



https://core.ac.uk/display/197191093?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

[ ] 2000238 Wl 200235

(%)
507

ATFdU—-A H7dU-B A73d1U—-C
go0oooooooooooooooooooo

1(2)/%’)) H73dY—B 1(2)/8 H7FI1)—C
80 - 80 1
60 1 60 -
40 - 401
20 - 20 1

20004F3FA  2002%3R 0 2000%3F 2002%3A

gobooooooooooooooobooooobooo

1((;/6) A73d1—B 1‘8/8) A73d1U—-C
80 1 80 1
60 T 60
40 40 1
20 1 201

200038 2002%3A 2000F3F 2002%3A
go0oooooooooooooooooooo

goobo0oBOO0OOOODOODOOLDLOOO
gobooboobboobooobmo@mooobooo
gooboochoobooobooobOooLwbLbOon
gobooboobboobooobmo@mooobooo
gbooooooobobobooooooooooboobo
oo LwbLboooooooobobooooooboo
goBO0O0COUOO0ODODOOOOobbOOOoOoOoo
goboobooboobboobuooboooboo
LbLODOOO0OO0OO0000oboooboboooooooooo
gooboobooboobboobuooboooboo

[0 2000238 W 200237

(%)
50

40

30

20

10

0
LDL (mg/dl): 1205 1400 £

0o000o0ooooBOO0 LDLOOOOOOO0O0O0O0O0O

120~140

[ 2000238 W 2002238

(%)
50

40

30

20

10

0
LDL (mg/dl): 1003k 1208k

Jo0oooodoocoowbLoooooooooooo

100~120

cooboboooooooooOoOoOooOobcooobooooo
ooOoobDBOO0OmMOODOOOO COOmobooODO
coooocoooo

mmoooboooooogoooooboooooo
00000oooo®4wooooooooooooog
ooooooooooooobooooboooobooooo
cooobOoOo wbLOobocooOoboooooooboooo
ooooooooooooboooobooooboooo
coooboooLwbLoobooboooooooboooo
O000D0o0000oo0o0oD Ao oBmmoo
Bmoocoooocoocoocooooobooonooon
ooooooooboooobooboooboooobon
B0 DOMoosmmoocmoooooooon
ooooooooooooboooobobooooboooo
oomoooooocooooooooooooooo
oobDOoOOoLwbLobooooooobobooboooo
cob0O0o0oo0oo0oB|osocoooon wtbLoon
ooooboooooooooobooooboooobooooo
coobooooooooooOooOooobocoobooooo

gobooboobboobooboobobooboon



ooooooooo

miEEERE. M. BFMR. RERR

[ |
BEIRER L L BEIREERH )
(1R F85) (2R F8h)
! ! ! v s, SMmE
LDL-CLUS ) = ER &R ETF O S FEFRS (e
7 7 7 I 7 i e
0 1 5 3 gl | RE RERE |
[a] [e1] [e2] [ms] [me ‘fEHDL c
1 1 1 1 i
<160 <140 <120 EEEERFRECHE <100
1 7 7 Il 7 7
| 5175 1INOBRE | 5S4 TZ21LDRE
I EWEBEDEE
B =532 00 5/ . -
I *HERIFRD H N IXMBICBIRE
EMEEOER I FHEL EHBIET B,

00onmoooooooooooooooooooooo

coobomooooocooooooooboooooooo
ooooooooooooboooobooooboooo
coboooooooocoobooooooooooboooon
ooooooooooooboooobooooboooo
coo0LwbLOoOooooooOOooboooocoooboooo
oooooooooooobobooooooooDo

goboooobooboabboaboboo

goboobbooboobbooboobboon
gbooboboboo0ooooooboobOoDbon LbL
goboobooboobboobooboooboo
gboooooooboobobooooooooobogoDo
gooobobobbooooo wtbLboboobbboo
gbooooooboobobooooooooobogoDo
goboobooboooo

oobobooooboobooboboboooooog

goboobobooboobbooboopbboon
go0obooOdg CoAUDDOOODOUOODOODO
do0000O0O0O0oO0O0OO0OOOODOOOoOoOoOOoOOosYy
OO0O0OO0O00DOO0OOOD0OOO0OgPId-kinaseDAktO O
OOO0O0O0eNOSOOOOOOODOONOOOODO
gboooooooboobobooooooooobogoDo
ooobooooboooooboooNoOOooDbobooono

oobooooobobobbbooboO0o0oOoOooon Ras
gobooboobbobbooboobboooboo
OCO0O0DOOO0O0DOOCO0DOO0OO0OO0COO0OO0ODORho
gbooooboobooboobobboTRODOO
oooobo0ooboobooobboogoPAIZOOOO
gogooboobooooobbooogoob Lbed
gboooooooobooboboboooooooogooo
gobooboobboobobooboobobooboo
gboob LwbLooboooboobooobobbooo
gobooboobbobobooboobbooboo
goooboooboobooobo wLbLoobobbooo
gobooboobbobobooboobbooboo
gboooooobooboboboooooooogooo
goboooooooobobobboboLwbrobbboo
gboooooobooboboboooooooogooo
gobooboobbobobooboobbooboo
gboooooobooboboNoOoboooooooo
gobooboobboobobooboobobooboo
gboooooobooboboboooooooobooda
gobooboobboobobooboobobooboo
gooobooobooobooboowbLObbOoOO
gogoopobobbboooooooo wbrobbbog
gbobooooobooboboboooooooogoo
gobooboobboobobooboobobooboo



7tFILCoA
A 4
HMG-CQ -
HMG-CoAB TR = ¥ | ARF
_—  ANOVER
P|v3-K\ 3

Akt 1I~RCFZILEQY VBE
¥ \ 4

ei\lOS TR
NO /

FSZIIVASZEnl) g

a

(TF.PAI-1%E)

(BN L. HEELE)
aLzFa—JL

0ooooooooooooooooooo

coobooooooocoooOooooobocooooooo
ooooooooooooobooooobooboooooooo
OO0 LwbLOobOooocooobooooobocoooboooo
Oobooooobooooooooobboooooono
coooooooOoocoobooooooooooooo
ooooono
coooooooOoocoobooooooooooooo
ooooboboooboobobooobogbOdHeart
Protection Studyd HPSCO OO OO OO0 OO OoOo®R{Q
OLbLOOOD0OO0O0OO0O0O00O0OOODOOOmg/d O
O000000mg/dIOOO0OO00OOCOOMmMAOO
O000000Mmg/0000000000000O00OO
cOooooooOooobOooOoOoOobObocOoocoDnOwbl
0000000000000 D0OOOmg/dooOdm
mg/di000000000C0O0O0O0O0COOO00C0O
gboooooomboboooooooobobobo
coobooooooocoooOooOoobooboooobooooo
OLbLOogobooooooboooooooogooo
coobooooooocooobooooooboooooooo
ooobooooooooooboooooboboooooooo
coobooooooocooobooooooboooooooo
O0oooDoO0oOooobDOO0oOgOASCoT-LLADO
oo oooo0oooo0oooooooooog
oooooobDOoobooowbLOooobDooogooo

O000Omg/diIDOCCOOC LDLOOOOOOOOO
00000 0MOmoooooo0oD0O00o0ooMmg/00O
cooboooooooomoooo LbLobooooo
oooobooooooooooboooobooooboooo
oooOoOoOOoOOOOO@MOmg/diCDOOOOOOOOO
oooboooooooooboooobooooboooo
coooboboooooooooOoOoOomoooooooo
OoooobDoooooooDo LwLbobooooooo
cooobooooooooooOooOoooOobocooobooooo
oooooooooooooboono
oobooooooocooboocooboobocoobooooo
ooobooooooooooboooobobooooboooo
cooobooooooooooOoooooOobocooobooooo
gooOoOoOoo LbLOOO0O0O0O0O000o0Oooddmg/
diooooooooocoooooooooooon
oooobOooboooooooooboooooDbO Wbl
cobobooooooocoOoboooooooooboOooon
ooobooooooooobooooboboooobooooo
cooobooobOooOoooo wbLoobooooboooo
O0M0Mmg/diDOOC0O0OO0ODOOODODODODODOOO
coobooooooooooboooooOobocooobooooo
ooobooooooooobooooboboooobooooo
cOooooobOoocOoowLbLOb0OOOobOOooboOooo
OOmg/dID0OC0O0000O00O0O0OOO0ODOODO0OOOO



ooooooooo

gooboobobbooooobboboobobDbb Lbe
gbooooooobooboboboooooooogoDo
goboobooboobboobuooboboooboo
oboooooooboobOoboboooooobon Lbe
oooOoOoOOOOOO0O@OOMmg/diDOOOODOOO
gbooooooobooboboboooooooogoDo
goboobooboobboobuooboboooboo
ooooooon

oooogoo

omoooooobooooboooobooooooooo
oooboooooboooooboooooboboooobooooo
coobooooboooooobOoobooOobocOooobooooo
ooomooooooooobooooobooboooooooo
coobooooboooooobOoobooOobocOooobooooo
ooooboooooowLoboooooooboooboo
cooobobooobooooooboooooOobocoobooooo
oooboooooboooooobooooobobooooboooo
cooobobooobooooooboooooOobocoobooooo
oooboooooooooboobooooooonn

a 0

O O Scandinavian Simvastatin Survival Study Group.:
Randomised trial of cholesterol lowering in[(111] pa-
tients with coronary heart disease : the Scandinavian
simvastatin survival study10S0 LancetMT OO}
(T

O O Shepherd, J., Cobbe, S. M., Ford, I, Isles, C. G, et al .:
Prevention of coronary heart disease with pravastatin
in men with hypercholesterolemia. N. Engl. J. Med,
OO T T

O O Sacks, F. M., Pfeffer, M. A., Moye, L. A, Rouleau, J. L.,
etal. ; The effect of pravastatin on coronary events
after myocardial infarction in patients with average
cholesterol levels. N. Engl. J. Med., OO} 0100
1o

00O The Post Coronary Artery Bypass Graft Trial
Investigators. : The effect of aggressive lowering of

M

low-density lipoprotein cholesterol levels and low-dose
anticoagulation on obstructive changes in saphenous-
vein coronary-artery bypass grafts. N. Engl. J. Med,,
DOoOrn Oomrnm

0O O The Long-term Intervention with Pravastatin in
Ischaemic Diseasd] LIPIDOStudy Group: Prevention
of cardiovascular events and death with pravastatin
in patients with coronary heart disease and a broad
range of initial cholesterol levels. N. Engl. J. Med,
OO0 o

O O Downs, J. R, Clearfield, M., Weis, S., Whitney, E., et al .,
for the AFCAPS/TexCAPS Research Group : Primary
prevention of acute coronary events with Lovastatin
in men and women with average cholesterol levels :
results of AFCAPS/TexCAPS. J AM A DO}
IO

Jooooooo pobobobboobboo ood
go0o0oO0oO0OOO0OOOOOOOOOODOOOoOO
Jooooooooooboboobobboooboood
000000000 0ODOdProgress in Medicined
DO T

gdo0000oO0OO0O0O0@OomoOooooUooooooo
0o ooooooobooboooonts

0O O Wolfrum, S., Jensen, K. S,, Liao, J. K. : Endothelium-
dependent effects of statins. Arterioscler. Thromb.
Vasc. Biol.,[0O O3 (O[T

(100 Heart Protection Study Collaborative Group : MRC/
BHF heart protection study of cholesterol lowering
with simvastatin in (ITTT] high-risk individuals: a
randomized placebo-controlled trial. Lancet,[(TDOG
(DT

0O Sever P. S, Dahtof, B., Poulter, N. R, Wedel, H., et al .,
for the ASCOT investigators : Prevention of coronary
and stroke events with atorvastatin in hypertensive
patients who have average or lower-than-average
cholesterol concentrations, in the Anglo-Scandinavian
Cardiac Outcome Trial-Lipid Lowering Arni] ASCOT-
LLAD: a multicentre randomized controlled trial.
LancetII OTTE (I



N m] oo
Atherosclerosis and hyperlipidemia

Hiroyuki Azuma

Department of Medicine and Bioregulatory Sciences, Institute of Health Biosciences, The University of Tokushima Graduate
School, Tokushima, Japan

SUMMARY

It is well known that four major risk factors for atherosclerosis include diabetes mellitus,
hypertension, hyperlipidemia and smoking. Among these risk factors, management of
hyperlipidemia, especially hyper-LDL cholesterolemia, has become to be strictly achieved by the
appearance of statins. Many randomized control trials using statins have been performed, and
the effectiveness in reduction of cardiovascular events is clearly established. Under these
circumstances, we planed and performed the Shikoku Hyperlipidemia Study] SHSOto reveal
how do we treat and what degree do we strictly manage patients with hyperlipidemia.

Evidence obtained by The SHS study were 10unmeasurement rates of serum cholesterol
levels in categories B and C were 28.1% and 18.2%, respectively, 2[0 among patients in
categories B and C who need to be treated by drugs, only 355% and 35.9% of patients in
categories B and C were treated, respectively, 30 drugs medicated in such patients were
mostly statins and a single kind of statin was administered, and 40 rate of successfully
treated patients in category B was 4000 50% and that in category C was 2000 30%. When
this analysis, which was performed based upon guideline published in 1997, was re-analyzed
by new guideline published in 2002, rates of successfully treated patients in categories A, B1,
B2, B3, B4, and C were 91.7%, 66.1%, 77.6%, 42.9%, 60.7%, and 32.6%, respectively.

Pleiotropic effects of statins have been postulated, however, a couple of issues are still
elusive ; thatis, 10can statins suppress the progression of atherosclerosis by the mechanism
other than cholesterol lowering in humans? and 20should statins be administered to patients
for secondary and primary preventions against cardiovascular events to anticipate pleiotropic
effects of statins?. Evidence obtained so far suggest that statins exert its pleiotropic effects
via 10 enhancement of NO production by phosphorylation of eNOS, Akt and PI 3 kinase, 2[J
inhibition of Ras activation by reduction of farnesyl-pyrophosphate, and 30 inhibition of Rho
family activation by reduction of geranylgeranyl-pyrophosphate, and that Heart Protection
Study and ASCOT-LLA study revealed that additive benefits can be elicited when
hyperlipidemic patients bearing many risk factors including diabetes mellitus were treated
with statins.

In conclusion, we need to treat patients with hyperlipidemia in consideration of the
quality and quantity of risk factors for cardiovascular diseases.

Key words ; atherosclerosis, hyperlipidemia, statin, risk factors, pleiotropic effect



