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The cholesterol hypothesis implies that reducing the intake of saturated fatty acids and cholesterol and increasing
that of polyunsaturated fatty acid are effective in lowering serum total cholesterol (TC), and thereby reducing the inci-
dence of coronary heart disease (CHD) . However, these dietary recommendations are essentially ineffective in reducing
TC in the long run, but rather increase mortalitiy rates from CHD and all causes. The reported ‘‘apparent relative risk of
high TC in CHD mortality’’ (the ratio of mortality at the highest/lowest TC levels) varied several-fold among popula-
tions studied. The incidence of familial hypercholesterolemia (FH) in a population was proposed to be a critical factor
in the observed variability, which could be accounted for by assuming that 1) the high CHD mortality rate in high-TC
groups is mainly a reflection of the incidence and severity of FH, and 2) high TC is not a causative factor of CHD in
non-FH cases. This interpretation is supported by recent observations that high TC is not positively associated with high
CHD mortality rates among general populations more than 40—50 years of age. More importantly, higher TC values are
associated with lower cancer and all-cause mortality rates among these populations, in which relative proportions of FH
are likely to be low (circa 0.2%) . Although the effectiveness of statins in preventing CHD has been accepted in Western
countries, little benefit seems to resulf from efforts to limit dietary cholesterol intake or to TC values to less than approxi-
mately 260 mg/dl among the general population and the elderly. Instead, an unbalanced intake of w6 over w3 polyun-
saturated fats favors the production of eicosanoids, the actions of which lead to the production of inflammatory and
thrombotic lipid mediators and altered cellular signaling and gene expression, which are major risk factors for CHD,
cancers, and shorter longevity. Based on the data reviewed here, it is urgent to change the direction of current
cholesterol-related medication for the prevention of CHD, cancer, and all-cause mortality.
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Fig. 2. MRFIT Study, a Large-scale Multiple Risk Factor Intervention Trial Performed in the USA?
Dietary recommendations based on the cholesterol hypothesis were ineffective but rather were risky for a subgroup with hypertension and ECG anomaly.
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A very long-term intervention aimed at preventing coronary heart disease using drugs and dietary intervention®
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Fig. 4. Secondary Prevention of Coronary Heart Disease
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Fatty acid nutrition (a)!? resulted in 70% risk reduction compared with Simvastatin-treatment (b) which resulted in 30% risk reduction.
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Fig. 5. An Area-Matched Follow-Up Study Related to Japan Lipid Intervention Trial (J-LIT)'®
Dietary advice was revealed to be a risk factor with the highest hazard ratio.
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Fig. 6. A Survey (Tarui Report) Supported by the Ministry of Health and Welfare Japan!®
TC and LDL-cholesterol were highly positively associated with the complication with heart disease. The subjects included familial hypercholesterolemia at 19-
fold greater incidence than in general population (0.2%).

MmFEFIALRATFO—IL{EEEEE L OREE

NET, 40~69F (fpiZch, FEBOBREMELL) #F198.9 FBHF L 1-(1975~1988).
B OERIFEHT. AR, FAR., KR, HEMSLH|ESh TS, *. HHHEE

B4 (Male, n=4,087) 1% (Female, n=8,100)
7
T = (All-cause mortality) *
=
3 e
| B 4 [ TCEIELE Canver mortaliy) ¥
% _% 3 L. e
L
E 1~ P PR P e
* 4 | DB (Cromoratty) .
0 . ; - .
<160 <180 <200 <220 =220 <160 <180 <200 <220 =220

| &3 L AT B—JL{E (Serum Cholesterol) , mgde |

Fig. 7. Mortality during 8.9 Years’ Follow-up of Yao Citizens (40—69 Years Old, Osaka) !®
No positive association was observed between TC and CHD. Instead, all-cause mortality and cancer mortality were lower when TC level was higher in men.
Similar observations have been revealed by follow-up studies performed in other cities (Fukui, Hisayama, Toda and Ibaraki) .
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Comparison of Framingham general population and the subjects in MRFIT study, which were selected from top 10—15% of TC level.
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A schematic model based on the observations that FH cases develop hypercholesterolemia from younger ages and their survivals are relatively shorter
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Fig. 11. Comparison of TC Levels between Those Died of Heart Disease and Those Alive, Expressed as a Function of Age

A large-scale follow-up study performed in Austria.’¥
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Mevalonate Isoprenyl Intermediate Cholesterol
HMG-CoA = #/\OVEE = 4YIL=)Lhfk = avxFo—)L
HMG-CoA :
Reductase
A

1ERA:

Effects

M EHRIRAE . HlRAE R, BURIE(E A SEREHNSIER - - -

vasodilative, anti-platelet, anti-inflammatory, proliferation-suppressive actions

BIfER: HMfmmeg. RE.

Ras. Rho CoQ. ’\.é\ on
NOEEXEFR Ay AURLF=jL Fsheme

NO production system  Ras & Rho protein = —
P Y -FT=V

Isopentenyl adenine

FORE (). BHAES

Side-effects rhabdomyolysis, carcinogenic, teratogenic, cognition-impairing actions
Fig. 15. Pleiotropic Actions of Statins through Isoprenyl Intermediates
Effects and major side effects.
Table 1. Carcinogenic Activities of Statins in Animal Experiments
R (R s (ERSE JiE 5 DA A
fE i L 5 B0 Relative exposure Type of tumor
2 F R Lovastatin < bk Rat 2—7 9% Hepatic cancer
ONZAYF >
< 7 A Mouse 1—4 B O—<, A - BRfE ffiRfE Stomach
papiloma
Pravastatin < v bk Rat 6—10 9% Hepatic cancer
TINAEY F >
< 77 A Mouse 0.5—5 HME 1) > )\ Malignant lymphoma
Simvastatin < v bk Rat 15 VAW
VIUNAREYTF
" 29—45 it - R RS Hepatic & thyroid tumor
< 7 A Mouse 2—4 AV
" 15—33 FF9e - BRfiE, HilifRfE Hepatic cancer
Fulvastatin < bk Rat 26—35 FLR AR D BRfE - %8 Thyroid adenoma
TIWNAE F > .
< 7 A Mouse 2—7 A/ /N O —< Stomach papiloma
RHI A & Cholestylamine 7w I Rat — /N FE9E B 78 Potentiation of carcinogenesis in
JLVAFII small intestine
T4 75— % Chlofibrate < w bk Rat 5 [ i 5 Hepatic tumor
ra747b—h
< 7 A Mouse 8 FiT-igk fiE 35 Hepatic tumor
Gemfibrosil < w bk Rat 1.3 i Hepatic cancer
NVNE A n b ]
< 7 A Mouse 0.7 VAW
i Probucol < v ~ Rat — IaL, 727-LA X, YL THEME
7oz

Relative exposure was expressed as the effective dose (AUC) in animal experiment/clinical dose (AUC). Z 4 F > ¥H-4th 0D & i MUE 35 o F981E
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Fig. 16. Japan Lipid Intervention Trial (J-LIT), a Follow-up Study of Simvastatin-Treatment Performed in Japan!?
The original article gave relative risk for each cause of death. Here the relative risk multiplied by the mortality for each cause is shown to visualize the contribu-
tion of each cause to all-cause mortality. It should be noted that this subject population included FH at 12-fold greater incidence than in general population (0.2%) .
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Fig. 17. PROspective Study of Pravastatin in the Elderly at Risk

Pravastatin in elderly individuals at risk of vascular discase (PROSPER): a randomized controlled trial performed in the UK.4V
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Fig. 18.

Changes in TC during 14 Years and Mortalities during the Subsequent 18 Years in Framingham (USA)2®

Decreasing TC was positively associated with increasing mortalities from heart disease and all causes.
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Fig. 19. Competitive Aspects of Dietary n-6 Linoleic Acid (LA) and n-3 a-Linolenic Acid (n-3, ALA) in Healthy Men®»
In order to effectively increase EPA in tissue phospholipids, intake of competitive LA must be reduced.
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Fig. 20. Preferential Utilization of Linoleic Acid (n-6) and o-Linolenic Acid (n-3)
Metabolism of each polyunsaturated fatty acid differs, and the amounts and compositions of other fatty acids in foods affect its metabolism.
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BETOLEND S.

BRI - DEBOERIZ, BEGEOY /—)L
Br/a-V L BRDE (0-6/n-3) WKENWT &
ThO, TCEIZHRDST, n6/n3tzEFIF5Z
ENBDHSND, TRIVF—BE TR - A
MBI Z 5, 53T ad /1 RIZE
BInd, WBRNEETHD. LELUERKRED
SE, BEENBEY, TRIVF—EE Z kT
ZEND B,

9. &HVYIC

(WP/S 2 EF, alL2Fo—)LEBRENASE
BIREL, R WIND D, REEEHEOLE
MEEMETDERBHDTH o7, Bl (HBALLL
T) DK ORER EEBERE T O & Lz
EZAITRONH Tz, 2)m TCEDLMEEITHT
2 HINTOHMERE (& TC EH# DT R/
TCEHDIETH) 1%, MREMICID KRSz
5. [HMNT O EREIZEMP O FH O & &
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Table 2.

Summary of the TC-Mortality Relationship, Dietary Recommendations and Proposed Medications

MEILATFA—)L (TO) EEETH, ROHLWEFRREE
—REHOFEOEN RO AERE, FH, FEMESEI L AT 0 —)VILE

g"eCrJE cl?é%e/:gtlerol —180 17/ 200—260 17/ 280—
MEREBSET: CHD — \//r‘\ Safe range 2418 \//r‘\ Non-FH (— or ?), FH (1 1)
FAFET- Cancer 1 ; Safe range 7425 !/ Non-FH (— or | *), FH (?)
#IEL All-cause 1 Safe range %4l Non-FH (= or |, FH (1)
BEFEE (BE) Dietary advice
n-6/n-3 ! ! l
MR & — i 40R . - .
Chitestorol et ! Safe range 24K Non-FH (—), FH (| or ?)
ﬁjﬁﬁﬁfé%{i?g% iﬁﬂéﬂ"?@irﬁb ATF ?ﬁlﬁé}?ﬂﬂ[‘%—%ﬁ%{%—%’)ﬁmPi?ﬁbmiﬁ'ﬁ’ﬁmﬁi@%
change in life-style Change in ife-style EPA : (EIZER RN LA ID T

n-6/n-3 : U ) —)ViER/a- V) ) L U ERDLIL
Ratio of Linoleic acid (n-6) series/a-linolenic acid (n-3) series.

HYEE A KL TH 0, JE-FH TIE, & TCEMN
DREEOEREZ RS> TWRY], EIRET S &,
%< OEFFAERERIITERSHTHHTE S, (WK
TIE 50 LI E, DONETIE 40 2L ED —REMIC
DWT, “TCEE LEEETREIIMHEET, &
TC [EREDH IR, RETRIZEN, &F
IHENZ TS, TC fE % 260 mg/dl BL FITHE
FLED L THHEDOEEIT, £<DANITES>TE
EHRL, EMEEMHETLIEREbDER > TN,
(WA & F > HIELDL L 270 — )Ll D K/ R
5T, NMEERED 1K, 2KRTHICESHTHD &
MK TREINSZ Q—3%E). Larl, iE FTF
IR EHERBEERZIREIRREICEDHLEND 5.
(B)TCHEIZRD ST, BIREELIERE, %< O,
7 LIVF —@EUE, R ERE O T8 D72 D121,
n-6 RAENIEE (U —IVEE, 7IF KRB OB
5 L, n3 RIEMNE (- /L 2B, EPA,
DHA) OERZEHEDOIE GREOHAANDF
Bl ZED .

BE AWEO MIEESBHE R FHEE
Mzt EHEERE) OfMINcXoirbh
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