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% Figure 1-1 |Z78 L7=, BMI % 24.3 £ 3.8 kg/m? T, BMI = 25 kg/m? O I S H A3 4
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M (135 £ 29mg/dL) & K- 7- (P<0.001), LDL-C RN, FHEETH D
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Table 1-1. Clinical characteristics of Japanese patients with dyslipidemia

. nciit;liriltzsg Patients takir}g
A(ﬂ Iia?g;l)t S LDL—grlllowering LDL—anll(;\;Jerlng P value
(n= %2») (n=45)
Age (years) 53 + 8 50 + 9 57 + 6 <0.001
Men / Women 51/53 33/26 18/27 0.107
Prescribed lipid-lowering drug 59  (56.7) 14 (23.7) 45 (100.0) <0.001
LDL-C-lowering drug 45 (43.3) 0 (0.0 45 (100.0) —
Statin 40 (38.9) 0 (0.0 40 (889 —
Cholesterol absorption inhibitor 11 (10.6) 0 (0.0 11 (244) —
Probucol 2 (19 0 (0.0 (44 —
TG-lowering drug 18 (17.3) 14 (23.7) 4 (89 0.047
Fibrate 13 (12.5) 11 (18.6) 2 (44 0.030
n-3 polyunsaturated fatty acid 7 (6.7) 4  (6.8) 3 (6.7) 0.649
Hypertension 48 (46.2) 29 (49.2) 19 (422) 0.482
Prescribed antihypertensive drug 29 (27.9) 19 (32.2) 10 (22.2) 0.261
Diabetes 15 (144 6 (10.2) 9 (20.0) 0.157
Prescribed hypoglycemic drug 10 (9.6) 2 (3.4 8 (17.8) 0.016
Prescribed anti-hyperuricemic drug 11 (10.6) 10 (16.9) 1 (2.2) 0.014

n = 104, Values are presented as means + standard deviations or number (%).
LDL-C: low-density lipoprotein cholesterol, TG: triglyceride
P values were calculated using the unpaired t-test, the chi-square test or Fisher's exact test for comparisons
between patients with versus without LDL-C-lowering drug therapy.
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Table 1-2. Anthropometric variables, blood pressure and biochemical parameters of Japanese

patients with dyslipidemia

Patieqts Patients taking
All Iiatients LDE?S?};%; ing LDL-C lowering P value
(n=104) drugs ( riirzu%ss :

(n=159)
Body height (cm) 1632 + 83 1642 + 8.6 1619 + 7.8 0.155
Body weight (kg) 653 + 139 673 + 154 62.7 + 11.4 0.205
Body Mass Index (kg/m?) 243 + 38 247 + 42 23.8 + 3.2 0.327
Systolic blood pressure (mmHg) 127 += 17 129 = 15 124 + 19 0.148
Diastolic blood pressure (mmHg) 79 + 12 81 = 12 76 + 13 0.023
Total cholesterol (mg/dL) 220 + 34 231 £ 30 204 + 33 <0.001
non HDL cholesterol (mg/dL) 158 + 35 172 + 31 140 + 31 <0.001
LDL cholesterol (mg/dL) 126 + 30 135 £ 29 113 + 27 <0.001
HDL cholesterol (mg/dL) 62 + 17 59 + 18 64 + 16 0.129
Triglyceride (mg/dL) 102 [76 - 155] 111 [76 - 174] 88 [70 - 135] 0.073
HbAlc (%) 57 +£ 0.6 56 £+ 05 58 + 0.6 0.061
Glucose (mg/dL) 100 + 20 9 + 13 105 + 25 0.113
Insulin (uU/mL) 7.0 £ 438 7.0 £ 5.1 7.1 £+ 44 0.445
Uric acid (mg/dL) 55 + 1.3 55 £ 13 55 £ 1.2 0.756

n = 104, Values are presented as means + standard deviations or median [interquartile range].
HDL.: high-density lipoprotein, LDL: low-density lipoprotein.
P values were calculated using the Mann-Whitney U test or the unpaired t-test for comparisons between

patients with versus without LDL-C-lowering drug therapy.
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Figure 1-1. Distributions of Body Mass Index and biochemical parameters in Japanese patients

with dyslipidemia

Distributions of (A) Body Mass Index (BMI), (B) low-density lipoprotein cholesterol (LDL-C)
concentration, (C) non high-density lipoprotein cholesterol (HDL-C) concentration and (D) triglyceride
(TG) concentration in patients not taking LDL-C lowering drugs (n = 59, left graphs) and patients taking

LDL-C lowering drugs (n = 45, right graphs).

Frequencies are presented as percentage of the patients.
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1-3-2. IRLF—BLIURERENE

TR F—FB L ORFERERE % Tablel-3 |2, fE B D34 % Figurel-2, 1-3 (277 L7,

T RV X — B O YL 32.5 keal FEHEIRE (standard body weight: SBW) kg 725 7=
R TEREEACPE IR PRI D T2 DNFE R ESEZIR T A N 16 DOWEI@D I AFED = %L —fF
RIED ERTH % 35kcal/SBW kg L B L TW2 DR EIKD 36%7- 572, =R/LF—&
B D fe KiE LDL-C {R# I DR E T 54.7 keal/SBW kg HIEH L T 7z, = R/ ¥ —{EH
(3 LDL-C I DR O A7 THEIT e o T,

FENG = L ¥ — LSO Y13 29.8%E T, e K TIX 46.1%E LML TRV | [FE R
JEDRFRIE 1 TO ERTH 2 25%E L EZEEL TV BE D 83%., AARNDORZFEI
FAUE2 D EIRTH D 30%E UL L TWEBEDR 49%% HD TWe, SFA =3 /L¥ —[b
T, FRIENL 8.6%E T, TREREFIEDRIHEL 10D LIRTH % T%E LU LD EH R 7%
EE ol 2LV AT a— VEBREO P RET 334 mg 7243, /b 50 mg 2B Ak 767 mg
FTELEETH Y, & LDL-C MAE DR FHE 10D LR TH D 200 mg LA EFER L T 720
RO 88% L %<, 300mg LA EFEELL TV 2 B 23 58%\\ 7z, MR kL ¥ —Lb3 SFA
TR X R, a L A7 e — A EREIRVTILYL LDL-C {EEEORA O A TR
Mmoo,

— i BREEST ZERHERI N TS A ¥R 7 = R (eicosapentaenoic acid
EPA) & Rt ~%H = (docosahexaenoic acid : DHA) D& FHEREIX, LDL-C {F¥%
FKORMFILIERAH £ TEL< (P=0.002), ZHUTHEV, ¥ n-3 PUFA SR IR
BRI E L HE~TE o7 (P=0.006), EPA & DHA Z &< L TW e I2 B
WF Y. EPA & DHA OAFERED . 1990 FRIZTT A bav 7o KEBLE #5328 5
B/ MERBEDOEBRETH S 0.3 g Kili7Z - 7= OIXIERAE D 39%., RITED 18% T, 2F
D 30%H =, i AEEFIENER (monounsaturated fatty acid: MUFA) & n-6 PUFA & Hu &
IR & IR CTEIE e o T, BEE O LD SFA, MUFA /PUFA 1% 1.071.3
/0872 -57=,

R = 3L X — LE R THELE TN D 50~60%E 72 - 72 BE B RKD 65% T, LDL-
CIRWIEDIRM O A M THEIT RN o7z, AWM IR O PRI 142 ¢ T, RAEFED
Ji MBI E N VMEA TS DALz d (P =0.095), IRERFEEORFFRE 0 THE LN
BMMEORZE IN5 25 g ML FEINTE TWeDIIEIRD 3% 72780 > 72,

BEAET XL X —HEOHRAEIL 149%E T, fFEKREYZY OBIEIX, ARAOR
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FRELE M OHERTH D 09 g L EERL TW AN 97%72 - 72, &EHEEREIX
LDL-C {6 R E DR DA M THRIT 2D~ T2,

AR Y B IR REEORFRIE T ERE SND 6 gl FEIRL TWeER2ko
95%LL L& H T,

JEE B E O RGO D HEVHE R & B LT, =R L F— RE. SFA, =
LATr—/ F U U LAOBEIUEBREOE R L < BWHHES X OV EPA & DHA R

DIRNE DL o T,
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Figure 1-2. Distributions of energy, lipid, saturated fatty acids and cholesterol intakes in Japanese
patients with dyslipidemia

Distributions of (A) Energy intake, (B) energy intake derived from lipids, (C) energy intake derived from
saturated fatty acids (SFA) and (D) cholesterol intake in patients not taking LDL-C lowering drugs (n =
59, left graphs) and patients taking LDL-C lowering drugs (n = 45, right graphs).

Frequencies are presented as percentage of the patients.
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Figure 1-3. Distributions of eicosapentaenoic acid and docosahexaenoic acid, carbohydrate, total
dietary fiber and salt intakes in Japanese patients with dyslipidemia

Distributions of (A) total eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) intakes, (B)
energy intake derived from carbohydrate, (C) total dietary fiber intake and (D) salt intake in patients not
taking LDL-C lowering drugs (n = 59, left graphs) and patients taking LDL-C lowering drugs (n = 45,
right graphs).

Frequencies are presented as percentage of the patients.
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1-3-3. BER#EIEDE

Table 1-4 [ZRAFAIHEREZ R L7, RAAHEHEIE O LDL-C 16# 3D IERM & & ik
MFE ORI IT = R F = 217720 =31 F —HE 1,000 keal 472 0 O
£ (/1,000 keal) # /=, F£7-. Figure 1-4~1-7 |2 & MBERHERE D 540 28 L2,

M) FBHCRT, DR o Rz 319g ok L, [REREE obRfiildg
M BLKERL TWARWEEN 46%\ 72, T#3H) BHEIT LDL-C B E O IR A E
DI NIEWAE LV V7em-7= (p=0.004),

T - AN C A OFEREOF R 89g T, & K30lgLEhnotz, ZDHb, fE
BHEAEN100g H720 10g UL LD THRE DLW - WIIL ] OB EE O FfE X 70
g T, [A - UL S OREREOR 80%% 5 Tz, TH - AN AAE] OfEE
EIRAE O WNIERMAF LV D72 < (P=0.010), TEHDOZL WA - WINTAE] OBIE
HIRAE O B3Il [ 72 5 7= (P=0.089), TIR%H) ORI LDL-C iR EDIRH ©
FEETHEITZRL, PREIZ 32 g T, BKERXTHWARVWER bWz, T7 - LG 0EIR
BOMREIL 75 g 208, B<ERL TOWARWEREDD 449 ¢ £ TEIREOIEN L - 717,

M) OFBEEE W - AT L The <, T OBREOHRET 39g
T, BSERL TWRWEED 10% 72, TH#3H] OFIET LDL-C {5 O IR E 239
RA#E LV %< (P=0.004), FI2HERL O, [ZomofidE - AT TiEE
IR RIS XN B, WA ERLNTEVRATIE 139 gL TR, 2<8
RTWRWEEN 11%EB Y, BEEZEIZ R o7, TR - KEHE | OFREO f 9 39
g 2N, 326 g EEZBIZERTWVWHEFE LR, MBETEIIRhoT0, TFHEH) OEHE
DOHFIAEIZ02g D7 B BEXTWVRWEEN 25%B 0 . mKEEEIEL 35g TLDL-C
BIREORPET > 7=, THEE) I ZIRMEIERME LV Z0o72 (P=0.018),

(HF 3248 ) OEEREIT, D TIE 79g TR TILARE TH Y |, PRIEE 256 g &7 < |
FiE L S H R D R SR 10 THESE S LT B 350 g L E A B L TV DI 2R D 28% & /b
o tn, AR OFEEIIRD Tt dg, TRAMEIZ74g T, HEESRL TV 150
g UL EEIL TWeDIX 13%7E~72, MR - D2 - ZAIZ% <) OFFHEIREO F Il
X 22g 2o, BKERLTWARWEFIX, ZNEN 7%, 15%, 61%72 -7, THIHH)
OFERET, PRAEIZ 44 g T, 0 gD 427 g LBREMOZEN K& <, LDL-C {GWHE DR
RAEOHFBIEMAE LV ZL< (P=0.001), 5{ELLEERL TV,

TEAE - SFA OZ WM - ~— TV v ) OAFHEBIREOTRIEIX 1 g Eo720, &
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Figure 1-4. Distributions of “cereals”, “meat, poultry and processed meat products”, “eggs” and
“milk and dairy products” intakes in Japanese patients with dyslipidemia

Distributions of (A) cereals intake, (B) meat, poultry and processed meat products intake, (C) eggs
intake and (D) milk and dairy products intake in patients not taking LDL-C lowering drugs (n = 59, left
graphs) and patients taking LDL-C lowering drugs (n = 45, right graphs).

Frequencies are presented as percentage of the patients.
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Figure 1-5. Distributions of “fish”, “other seafood and processed fish products”, “soybeans and
soy products” and “nuts” intakes in Japanese patients with dyslipidemia

Distributions of (A) fish intake, (B) other seafood and processed fish products intake, (C) soybeans and
soy products intake and (D) nuts intake in patients not taking LDL-C lowering drugs (n = 59, left
graphs) and patients taking LDL-C lowering drugs (n = 45, right graphs).

Frequencies are presented as percentage of the patients.
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Figure 1-6. Distributions of “total vegetables”, *
intakes in Japanese patients with dyslipidemia

M Patients taking LDL-C lowering drugs
(A) 30

N
w

N
o

=
o

w

Relative frequency (%)
=
[¥2]

o

50 100 150 200 250 300 350 400 450 500
Total vegetables (g)

) =
—
N oW
ul o

N
o

=
o

Relative frequency (%
« G

o

0 10 20 30 40 50 60 70 80
Seaweed, mushrooms and konjac (g)

) e)
o]
o

fea}
o

20

Relative frequency (%
5

0 50 100 150 200 250
Fruits (g)

seaweed, mushrooms and konjac” and “fruits”

Distributions of (A) total vegetables intake, (B) seaweed, mushrooms and konjac intake and (C) fruits
intake in patients not taking LDL-C lowering drugs (n = 59, left graphs) and patients taking LDL-C

lowering drugs (n = 45, right graphs).

Frequencies are presented as percentage of the patients.
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Figure 1-7. Distributions of “animal fats, saturated fatty acids rich vegetable oils and margarine”,
“vegetable oils and high fat seasonings”, “confections and sweets” and “alcoholic beverages”

intakes in Japanese patients with dyslipidemia

Distributions of (A) animal fats, saturated fatty acids (SFA) rich vegetable oils and margarine” intake,
(B) vegetable oils and high fat seasonings intake, (C) confections and sweets intake and (D) alcoholic
beverages intake in patients not taking LDL-C lowering drugs (n = 59, left graphs) and patients taking

LDL-C lowering drugs (n = 45, right graphs).

Frequencies are presented as percentage of the patients.
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1-3-4. REFENE~OBARIFESE

TRERFIEORFIETHENE 2D RERZOEBRIRE 25 BMBEEZTILNCT 5720
2, BRMEED D ORERBIE ORI ERBEIEI ST D ELZ R FSEL LT
B L7 (Figurel-8),

WERNLX—FEIREA~OF5RIE, T8F) b < 36% T, kT T - BN
B THE - BNy - WOREPE]L . TR0 - IRE O W FEr 7257, TREEHE A~
DEGHRE TH - WINESE] 27%., WM - BE O Wik 24%, R\ T T -
B Xy HIREHE] 9% % o7z, SFA BEUE~O 5%, TPH - WL A 34%
Elb L, THEA - BNy - kB, TR - L) LB DbE TRERDK 60%% LD
TEO, TEMIE - SFA DLW - ~—H U ) 13 5%% o Tz, SFA EHuE~D
TP - WINLS) OFGERDO IS 94%% 5B & A &H 10 g/100 g LA LD R - PRI LS
WED TR« FroRy - B OFHEDO IS 18% 5 IFE G A &HS 3 g/100 g UL E
DETHD D TV, n-3 PUFA R A~OF 530X, THEY I - BEE O 2 W FiEr 36%.
M) 27%., TR0 - KUBE ) 10%72 572, EPA & DHA OB FHEIRE~DOFHRIT [
B L TZ2oofri - BINTE] O/RES 76%% 5D Tz, n-6 PUFA ~D %53 (X
(R - AR D WFRMRE 23 35%, Ty TRE - R Bbdh . Ty - BIn i) A
Emno T,

AL AT u— VEREA~OF LT TINE] 23 41%% H, IRWT, TR - I s )
N 24%, [F3E] 12%., T2 OfoMNE - AT 8%, [H1 - 30 - Wk E] 7%
Zol,

BRI B~ D% 5503 TR 2 60% Theb K& <, wic, [HEF - T80 - ff
BREHE ] 1M%72 - 72250 TRZEF . DESAWELECEH 132 h T 4%, 2% L Doz,
BWBHEEIRE~DF 5L, TE3EH) & R - 202 - A%< | OHFHT 46%.
W, T8I 25%, TRE - KE®G ) 6%, [HRFEHE] 6% -7,

FRU T AT TSR - FEk BR2 61% % ED T,

BEORREI 72 ZE N E o758, SFA, 2L A7 o — VB EICIE LT TH - AT
B L T Xy - HREHE oFHERE o7, BEMN DN 572 EPA & DHA
DEME~OFGHT [ & TZ2ofofnE - fNLE) &<, EiEEIE

~OFEFT THE) & HEE - 202 - ZAlEe< ] B"EhoT,
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1-3-5. B - BEABERLBEEST SBABORE

Bl - MR EARGEHRER IO L TN L CRBT 2R T2t 9 272912, LDL-C £, TG #
BE, EE, ARV CREAEEAER S L, =0 F — IR 1,000 keal X720 DR
FERR R, EOMBIRIEO A, VN, 4, BMI 2 ZK L LEAT v T U A X
HERoIT 2 TR o T,

LDL-C ¥ & 13, 426t 8 # Tld . LDL-C {6 % 336 L O TG IBHRE DR A R A D B 2 7R L |

[Z DD fafr g - #ON LA BRENIEFIZH NS ODOMS L2 EOBEE R L7z (Adj
R?=0.196, P<0.001), LDL-C ¥ DIEARM#H TiZ, LDL-C 2 1L [Z ofh ok -
AINLE ) BEO TR - ]y - R S OE, TFER] CAOEIZH D (Ad)
R? = 0385, P <0.001), MRH# CiX. LDL-C i2EDHALH & LT [ElE - SFA 0%
W s ~—H VU ] OEREOAHR PO TIHWIEOR#E A2 /R L7 (Adj R2 = 0.087,
P = 0.028) (Tablel-5),

TG BIEIX, &% Tk, BMIL, [ 7 v — kb, T, 856 NIEO R %
AL, R, THL - L) A0 Z R L (AdR? = 0.391, P<0.001), TG IG#3K
ZIRMA L TOWRWEE TIE, TGRS BMIL 88, 70— v fokh), TBRE AN IE
DOEE Z < L= (AdjR?2 = 0.389, P<0.001) (Tablel-6),

FEARBHERLC DWW T, MBI, 255 CIIm bR FEORMF L OBMI & IEOR
#H (Adj R = 0.604, P <0.001) 72-o7=2%, IMBERE FEAZMRMA L Wil ¢ TF%E
¥ LaE, THL - AEE ) TRE - RE#E ) CADOEICH -7 (Adj R? = 0.200, P <
0.001) (Tablel-7), A > AU REEIE, XL TIEBMI & TG IRHFRIEDARM & 1E 0 B 2
AL (AdjR? = 0.392, P <0.001), MR FIZIRMA L Chignwda <id TH - JLi)
LAOBEICH D Z EAURENTE (AdjR2 = 0.461, P<0.001) (Tablel-8),

fRFE DA MEIZ LY LDL-C RIS L TR 2 BN R > T, TZ2oMof
S BUNLAL ) & THF - B3 - WREHE O & LDL-C #2EE OB s i S
7o —HC, TSR] 13TV A7 RFI L o TRHENEZR > T,
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Table 1-5. Stepwise multiple regression analysis of serum LDL-C concentrations versus food
intakes in Japanese patients with dyslipidemia

Unstandardized Standardized

Subjects Independent variables coefficients coefficients , . . AdjR?
Standard
B Beta
error
All patients (Constant) 134.856  4.541 <0.001 0.196
(n=104) LDL-C-lowering drug 24716 5.410 0412 <0.001 (P<0.001)
TG-lowering drug -19.990  7.094 -0.254 0.006
Other seafood and 0.406  0.202 0.178 0.046
processed fish products
Patients not taking (Constant) 125.436  6.031 <0.001 0.385
LDL-Clowering  1G_jowering drug 25215 7.178 -0.378 0.001 (P <0.001)
drugs (n =59)
Other seafood and
0.927 0.246 0.402 <0.001
processed fish products
Nuts -15.293  5.635 -0.292 0.009
Confections and sweets 0.371  0.145 0.276 0.013
Patients taking (Constant) 106.476  4.932 <0.001 0.087
LDL-C lowering  Animal fats, SFA-rich (P =0.028)
drugs (n = 45) vegetable oils and 6.726 2951 0.328 0.028
margarine

BMI: body mass index, LDL-C: low-density lipoprotein cholesterol, SFA: saturated fatty acid, TG:
triglyceride

Dependent variable: serum LDL-C concentrations

Independent variables: food intakes (g/1000 kcal; cereals; meat, poultry and processed meat products;
eggs; milk and dairy products; fish; other seafood and processed fish products; soybeans and soy products;
nuts; potatoes and other starches; total vegetables; seaweed, mushrooms and konjac; fruits; animal fats,
SFA-rich vegetable oils and margarine; vegetable oils and high fat seasonings; seasonings and spices;
confections and sweets; sugar-sweetened beverages; alcoholic beverages), age, gender (coded as women
=0, men = 1), BMI and prescribed medications (coded as not prescribed = 0, prescribed = 1; LDL-C-
lowering drug, TG-lowering drug, antihypertensive drug, hypoglycemic drug, anti-hyperuricemic drug)
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Table 1-6. Stepwise multiple regression analysis of serum TG concentrations versus food intakes
in Japanese patients with dyslipidemia

Unstandardized Standardized

Subjects Independent variables coefficients coefficients , . . AdjR?
B Standard Beta
error

All patients (Constant) 1.351 0.277 <0.001 0.391
(n=104) BMI 0.029  0.006 0388  <0.001 (P<0.001)

Milk and dairy products -0.001 0.001 -0.149 0.093

Age -0.007 0.003 -0.193 0.031

Alcoholic beverages 0.011 0.003 0.291 0.001

Total vegetables 0.001 0.000 0.185 0.026

Cereals 0.001 0.000 0.225 0.029
Patients not taking (Constant) 1.672 0.442 <0.001 0.389
TG lowering drugs gy 0.066 0015 0403  <0.001 (P<0.001)
(n=80) Cereals 0.005 0.001 0.430 <0.001

Alcoholic beverages 0.029 0.007 0.364 <0.001

Total vegetables 0.002 0.001 0.177 0.050

BMI: body mass index, LDL-C: Low-density lipoprotein cholesterol, TG: triglyceride

Dependent variable: log serum TG concentrations

Independent variables: food intakes (g/1000 kcal; cereals; meat, poultry and processed meat products;
eggs; milk and dairy products; fish; other seafood and processed fish products; soybeans and soy products;
nuts; potatoes and other starches; total vegetables; seaweed, mushrooms and konjac; fruits; animal fats,
SFA-rich vegetable oils and margarine; vegetable oils and high fat seasonings; seasonings and spices;
confections and sweets; sugar-sweetened beverages; alcoholic beverages), age, gender (coded as women
=0, men = 1), BMI and prescribed medications (coded as not prescribed = 0, prescribed = 1; LDL-C-
lowering drug, TG-lowering drug, antihypertensive drug, hypoglycemic drug, anti-hyperuricemic drug)
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Table 1-7. Stepwise multiple regression analysis of plasma glucose concentrations versus food
intakes in Japanese patients with dyslipidemia

Unstandardized Standardized

Subjects Independent variables coefficients coefficients , . . AdjR?
Standard
B Beta
error

All patients (Constant) 74.142 7.852 <0.001 0.604
(n=104) Hypoglycemic drug 48461 4141 0736 <0.001 (P<0.001)

BMI 0.860 0.321 0.168 0.009
Patients not taking (Constant) 97.887 1.894 <0.001 0.200
hypoglycemic Anti-hyperuricemic (P <0.001)
drugs (n =94) drug 9.363 3.381 0.265 0.007

Nuts 0.638 0.248 0.243 0.012

Milk and dairy products -0.057 0.021 -0.265 0.007

Soybeans and soy 0057 0028  -0.190 0.046

products

BMI: body mass index, LDL-C: Low-density lipoprotein cholesterol, SFA: saturated fatty acid, TG:
triglyceride

Dependent variable: plasma glucose concentrations

Independent variables: food intakes (g/1000 kcal; cereals; meat, poultry and processed meat products;
eggs; milk and dairy products; fish; other seafood and processed fish products; soybeans and soy products;
nuts; potatoes and other starches; total vegetables; seaweed, mushrooms and konjac; fruits; animal fats,
SFA-rich vegetable oils and margarine; vegetable oils and high fat seasonings; seasonings and spices;
confections and sweets; sugar-sweetened beverages; alcoholic beverages), age, gender (coded as women
=0, men = 1), BMI and prescribed medications (coded as not prescribed = 0, prescribed = 1; LDL-C-
lowering drug, TG-lowering drug, antihypertensive drug, hypoglycemic drug, anti-hyperuricemic drug)
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Table 1-8. Stepwise multiple regression analysis of serum insulin concentrations versus food
intakes in Japanese patients with dyslipidemia

Unstandardized Standardized

Subjects Independent variables coefficients coefficients , . . AdjR?
Standard
B Beta
error

All patients (Constant) -12.056 2.370 <0.001 0.392
(n=104) BMI 0769  0.096  0.616  <0.001 (P<0.001)

TG-lowering drug 2.098 0.963 0.167 0.032
Patients not taking (Constant) -11.150 2.503 <0.001 0.461
hypoglycemic BMI 0.729  0.095 0.615 <0.001 (P<0.001)
drugs (n = 94)

TG_lowering drug 2.809 0913 0.238 0.003

LDL-C-lowering drug 1.683 0.730 0.181 0.023

Milk and dairy products -0.017 0.007 -0.176 0.029

BMI: body mass index, LDL-C: Low-density lipoprotein cholesterol, TG: triglyceride

Dependent variable: serum insulin concentrations

Independent variables: food intakes (g/1000 kcal; cereals; meat, poultry and processed meat products;
eggs; milk and dairy products; fish; other seafood and processed fish products; soybeans and soy products;
nuts; potatoes and other starches; total vegetables; seaweed, mushrooms and konjac; fruits; animal fats,
SFA-rich vegetable oils and margarine; vegetable oils and high fat seasonings; seasonings and spices;
confections and sweets; sugar-sweetened beverages; alcoholic beverages), age, gender (coded as women
=0, men = 1), BMI and prescribed medications (coded as not prescribed = 0, prescribed = 1; LDL-C-
lowering drug, TG-lowering drug, antihypertensive drug, hypoglycemic drug, anti-hyperuricemic drug)
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1-4. £%

KAEMER O A ARARERFIERE ISV T, LDL-C IRREDIRA O HIC L 69,
BER SN TV A IRE R EIED R FRIEICHIT HHELSHEERE 16 % LT, f5E. SFA,
AV AT =, FTFI U LAOEBUBROENL . BYHES LUV EPA & DHA 1
BNV NEFENLNEREBN o T,

A7 CTHEIREN L > 72 8E. SFA, 2L AT u—Licdt@m L CTHGRNE M- T2
OE, T - WML RE] & TE - E1r 808 2o7z, FRlC, SFABRE~D A -
WA & THEF - Hr N o5 RIT, ERERE - REFAMN R TO R
KEREERE S PLEBMLEFSE (ZhTh 30%, 8%) LKL Tamrofz, =
NHOERAZRM ST 2 LT SFA OBIREZH O T & ARFICEB O EFRBIROEE %
RETE D WREEARB I, 2 TH, BEOZ VA - WINLHRECIEEOZ VR
FHOTEGERPES EBRT2HMUCHEELEAL 2 L THBMEERZZIETE 2 AH
PEDRE ST, o, 2 VAT o — VERIZHOWTE, B R - REHAN R
B35 ARG E O TIE ] OBIE TV, a b AT e — LERE~DINEHO
UG E RAERE - SR EBHARE L TILS50%TH D 3 DITx L, K TIE 41% & 00K
ol TAUTK LT T - AT A, THF - T ), T2 oo B - £
LA O = VAT v — VEREASDF 53RN KFZESRE TIEZRLZH 24%., 7%,
8%& . [ERMERE - REMAE (ZNEN 21%. 4%, 6%) L THOTFNTEHLREW
Frdo - 7o, IRERFIERFT ISV ] oBRIZMZA TS L D0, o
MND DAL AT o — LEIRNL N LR ST,

—J57 ., EPA & DHA % TG & FIEJH D IE A, MmJEE FIEM. HumierEm ., btk
TER . NEHRE DS EIEM . FURIEMEH 72 Ehk 4 2BBIIRB(LIER 2632 &L b C
WD 36T RIFZERT B E O HIZIL, EPA & DHA 2B FENO2ERL TW oo
TN, 1990 AR B AA S A7z B RS M o> O ifiL 8 98 28 D BEAE 28 72 W — {1 ] & % 42
E L7 MFECld, EPA & DHA 245 T09g UL EEEL CTWZRET, /ML D
BINED 03 g S L CEEIREBOREN DR ol LRES N TV DA 3, K4
JEORFETIEZED 03 g IZTli7Z2 VAN 30%H W72, RIFFEXFSRE O EPA & DHA OfE
X, # 75%afaE (M) & TZ2ofofiE - fon T ICHkL v,
MR D & BARANDBAMEERGEIL, HFREHR 279 THhDH I L bbb LR
ZENHLOD B AARNORF AL — U BRHBREH TH D EB 2 DL T2 1960
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AR %120 HAR N O RFIIRORAL U, PO BTN 2 QAN 3 2 B A3 ke
LTS ZLERMEINTND 1239480, KIFFERHRE TSN THABHEERER D2
ERHEE LTH NIRRT,

AHWFFE TIX LDL-C InHEE DR A& & IERM & & 50 o THEEE Z M5 L 7=, LDL-C iR
IO AR EIZIERA A & e~ W & B OBIREN D70 < R &5 hh b U,
RIEE, MEHOBEMENE oo, Bk TIT b 7B Clx, 2% F v DR
T FEEAREOZVELZET, BVBES A RS ZVEHZERT 5 & 5 CLn
FTnbHZ 02 2L FURMEBEOITHN SFA BIEN VRNV T Lol RFEO
FHRHEMAE LR THIICHE L DVRFEET>TNHEVWIRERDH L, ZNHD
BEWOEK &L TIE, IRETH N ZmD, BRFEEFOIRRICHET 5 E a5 CFE
WL T2 AR d 5, — T, IREETERIEO S PERZEREN D RN LR
B RAEZFURMAEBIIRENCZZA X —B LI OEEERESEML TWD 2 20 ) @)
HELdHY, EMEIEICIVIBEDIRPEDL EBENRBAZNCRDLZ ENBEEIND,

LRGN ORE RN HIX, TRERE TEDOMRM A LDL-C #REE & i < B L TV 7223,
BB B S HE WL & 13N U C LDL-C iR EE ., TG REICBE 325 Z L3RS, 3
VEE T CORENEET 22 LRRmBRINT,

LDL-C E & HET 2 M H e LTl Shzgiffix, 2 4%k LU LDL-C
BRI DIV E TIX, T2 OO - SN L NEORKF Th -7z, KIFFE4
BETE, 20N - N © 5 HAKERY -, 20, B, WirOEIRA
Ehole, W ANIIEEEARNS 1100 g FRE L DRV R, alLxATa—LEH &
I, W E 250~350 mg/100 g, X TNE 100~200 mg/100 g FRE L Z VW E M TH D 30, =
NETIZ, Al oM EOERE M PIFEREOEEIZSOWTORETDRNE DD,
MR E A ER 2F 2R E L, W, F— X, IR Co@rta i s FaEiczrs
BT 7 2B ek, 20, WX TH LDL-C BEIZE T oz b
WO ENRD D N, — ., 20300g (L AT E—/L% 590mg &) @ 3 OB
P LDL-CIREA LR IE LI @b H D 2 K To [ Zofofi ) OER
HEIXZIND O A2 TCOBERE LT 5 LD ThRWA, TZoMmomii - f
ML) RO a L 27 a— VBRI REDO 8%is EO TEVEHRTERNbDOLEE X
bhsd, L2 L, LDL-C IEREORAE TIiX. IZohofirl - L) oFEE
IFHERAEBT L EDOL D> DD LDL-C A BLET 2 M A5 L LTl &7z
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3572, LDL-C IR ORMED > LSO —DEBE L, RFHEa L 2T 0 — 1 O/Ny
TOWNEHET A ETFITEZRHAL W) 8, TZ2ofofiEH mko=a v
A7 m—/V73 LDL-C REIC KT TRENML L CTRO LR TR H 5, K
WFFETIE, HORBEITIC U TS L TE LM 21772 0 I3 G BERR D2 <
TEFITORAOAEETKE LicReghI T Rnoiz, £0, AWFFEIX. BWIFZE T
HDHEVWIBRARHDH, ZNETORETIX [ZoOMmoBEE - BN (XA E —
HELTHRFI S D0, SO SN TEY , BRARNDOEBAEEIZEW L, 5%, £
DA oI HR - L] EE O LDL-C i E~DZ BRI OV THRHABETH A 5,

LDL-C /A D IER M EICB W TIL, LDL-C #2)E & T3« F o3 « kpE) &
DIEORM, [FEEE] EOAOME LB b, [T - T80 - HREHE ), fRiC
MEE & A8 3 /100 g L EDOETHIL, JEE. SFA ~DF 5-HR B E W72, LDL-C i
ELEOREREONTLLEEZOND, BETHOBRIZOW L, 2 E TIZHEAE
Dar— MFET, ERSOIIC LD T — (EF BESHERE, 74 X2
U—2)] A2 7 H LDL-C IREB LT TG RE & IEDOBMZ R L, & LDL-C MLiEd L O
B TG MEDHIEY A7 R@EnoslzZ ERWMESNTND H, HAANCBNTI HITH
NRLETH D,

MESESH] O TUL, LDL-C IRE & ITAOHEZE D 26 0O MhEE & 13 1E D B
RO, AN T ORERIE o 7o, FERIL, REFLEEERDOY 27 OBEICHSOWTO
Ty N = AETF U v AERTIX, LDL-C B, MpEiL s I IR T S 25 /b
FELTHETONTND S, Elo  FEFHOBIUZ L 2N AMNTED A X T F U & AT,
L DHHBRT —F v R EOMEHOEE A LDL-C #E R X CMEEZ FiF. 2oy
RIX 1T HHZD 50~60g L EOERTRDO LTINS Y F- T F OIS LDL-
CREZETIELZLENIREDL DL B AT RHENER L T EEZRHITL D24,
FEIDETEFUVRRERDOE SR BEHAEBERL T RN L L, BIE
TRKRTH 353 g Loy, AARANICEIT 2HEHOEINE LDL-C JRE ., b #E o B
HIZOWTIE, 6T EET 5,

LDL-C iR IEDIRA#H Tk, T8l - SFA DLW EHH - ~—H VU > | ORHB, W
HDTHFHWRAH S LDL-C IRE L IEOBELZ R L, ZORMEOT CERINE Kb %
o T3 Z =135 50%7° SFA ThH Y . TEWIE - SFA DLWl - ~— T ) O
BREOHREIL1.3g LR WNIZH 22000 5T, SFA BIEICK T 5% 51X 5%% i
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TWe, Fle.v—HVv-va— b= 713 b7 AEMEE 0.5~1.2%8 A TV 5,
LDL-C {6 T bR STV A Z F 21X, HMG-CoA Mcf# A HEFL, 21 X
T r—/LEREZIH L, LDL /KO AR ZRES 5 2 & T, fP LDL-C EZ (KT
SH5 Y, —J) SFAIXLDL ZFKOREH (LT S, I LDL-C EE AL B I 50,
N7 v ZREWiBE 1L apoB-100 Z NS & 5 5132, L7273 > T, LDL-CIREHRDRHE T
Fal 2T — A REHCB I D ERAEBTN A2 F 2 LI3ED SFA & b7 > AR
MAZ LT LDL-C REICEET 2R F& LThiHanzeE2x 615,

% LDL-C MJEICK T2 BFREDO L H —DDX—4 v b & LT, RSB
WLk arxare— LRI E L GE BT 2B OE~O (e EN I 5
B34 LinL, ZEEMITORETIZ, BWBHEOMMKRILL o T D, B3R, I,
MR- 2D Z - ZAlT»< 0 KRE - RKERG, RIEIT. LDL-C IFED IR O A Hic
L 59, LDL-C REICBE 3 2 Mz L2 K1 & L Chlttl S ive i o 72, BA#kAEE I E
EEMEETENARBROAZ 7TV AL D EKBEMEEYBHEERED 3 g 0BT
LDL-C BN Smg/dL FER T L2 Z EDRRSNTWDE 35, £, A FURAFICE
WT, 15 g DY A U T LZRIML T2 ABFFE T LDL-C AR TR B H i %6, #
Wit CIZ A 2 F UIRHFE CRIERZE A 1 BE720 34 XY E (84¢g) DL EEE
LTCWDHHEEE, BREN DR WEEL I LT LDL-C BENME o722 ERHE I N T
WD T, KBFFERE G O BRAEIE IS, RWERAE O MRS & L THIRF S 5 RER
BEOEREIL, REOFEIZNNPDLT., TRHOOWE LILXTORP-TZ LR
LDL-C IREE L OBEDAED b oA EEZ LD,

TGIRRIEDMADOH I Db b T TGIREZBET HMIr A8 e LT, LT
b — VIR I S e, AR RE OBEEREOIZE A CIIRBRBETH Y |
RAACIERE~DFHF G5 RIT 60%% HD TV, ZHE CICHERBEOBEBRENZ W
MTGIRENPEWI ERWEINTEY ¥, ZO/RELE KL TWVWD, £/, 7La—
MAER R E M TGIREIXI W —7 OFERH Y ¥, 60g Ll L7 v 2 — VERTIE TG
BENH LM LEZZ ERHESh TS O KRN EEITRK 71 g DT L=
—VEERLTRBY, 7Tra— VB BIE S TGREOHEIXZ N E TO®RE & FEITAR
AN

PRl - FLEUSL ) (TMBERE, A 2V R, TG RELADRKEZR Lz, RGO
ERSthoEMMEEAT LB LT A A S 7 LF Oy ERitEd sz L
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X OB ES R/ ME SRS O, £, WRHOBRICE S A A Y VKD
CER R, 2 HBEIRF D U A 7 ORI A WA S TND 26, Lo, #o- s
F—RARWHFA R L SFA DEFRENPZ VLD HH Y 30 KL 538 TlX SFA OF
RO 12%%2 50Tz, ZTHETICHMANIET, HEbiz 25 HRERT S Z &1
XV LDL-CIRENRHIML . AX A INVT TEEMR Loz 2 ERRESINTND o4
A-AMGEORBIRTIISFAGAREICEEL, FHEODLWEGHBRPLETHD LF R
bihd,

— 5T, TE M) OB EIT TG REIZK LT, ZABMIT ORE RML L EDRF
LTIt S, IRERFIEOREHIE 1 TOHLEL FIET LR Lo 70, BHE
BIHO TG WA RITIREN TH D & S >4, BRBEOEREZ L LI AFFEORE R
TH TG REICITHREZ RO TR 6366 KFFE 6 G 3 0 B 3 o B & 1315 B 2 iE
DEFFILECTHREIND LIV D2 HERABR LGS ICHRRH D0 E I
HOENTRIBABBETDH D,

ARFFRORFE LTIX, UTFOZERNBETF oD, F—I10, REFL - BSLHENERE
IZOWT, IBENRTETHLIESND 3 AMORBFELEIEICLDEE LA, WA H
HOFREMEIIGE TS, BENREIRR KR L T 2nEsZh bbb, £72. i
BREEORFHIEIZBWTHRANLETH S b7 o AEMEE, KEMES L OREER
W AMER IR L, AR DT =R ARRE LTV DL EDIZF 2 2 LA TE 20
olc, H AT, RMBANER DI P Filin, FROMER L O®IC K 21802 BE
TE TRV, FAT, APEOMEE L, IRERFEEED S b, HEREE I LUV
TIVAVFEFEALTOVRVWFEIZRELTVDELOTHY, SHLICEKOBEEIG L
LIEHERLETHDLEBZRZDHND,

IRHOZ &b, W1 Tid. BARANBEREEBH IV L, EmERIEOH &
b 5, BIER ST D HEE B IEO R FHIEICB T 2 B ICH A LT
WIRWRBREBINEICHLIENZ N L 2R LTz, T70bb, JRE, SFA, =L X7
m—b, TV LAOEIBUEBRIOEN L . BYHHER KOV EPA & DHA EHUEN D 72
WENRZWERN oo, SFABRZBEO 772010, ThHETHEMNE STV
MR, W WIN LB ORR ST, By W "B OBRRE BIET 2 02805 R
Shiz, Fio, B, B BE - 202 - ZAICR L, RERZBEOBIRMN Venw
ERREL LTH BN oTz, EHIC, ZTRETHEAZIN TR DS ZT - WD) -
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H7g Lo Aol L OO L OE & LDL-C REORHEAN T sz, %
FREELHMEHZIOWTHY AZEFICEVBEERR > TBY AR S OICHTAALE
Thd, o, IRFEOHECHE - fREMRMIEIZICML L TRET RN |
WE T CORFERIEICOVWTEILIZRHABPMLETHLEEZI LN D,
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2 AAAZREEEOLRATFO—)ILNMERETESHEEIZBITS
BRBLUREREENEOERES IV MTP [EEZE (Lomitapide)
REBEOBEREIORI[HE 2]

-1. H#E

FIEtEm 2 L A7 v —) VIiE & £ 841K (homozygous familial hypercholesterolemia: HoFH)
I3 LDL 52 BB B & AR 1 O e Sl s - MO B 2 Fi b % 70 LDL-C I % 295
T D 7, HoFH B Tl 4 THED D & LDL-C MfiE 23 Fif L, %HE LDL-C Affic &
DEFEMICHBIRE R ZRIET 5 2 LN E <, HEREEDORIE L RO Y 2 7 33 L <
Y 6768 L7273 > T HoFH BE 1Tk 9 2 52~ > 5 /) 72 LDL-C AR TN TH %,
L7*L. HoFH % LDL Z A MKIEMEN KB L TWDH 72, LDL XA KO IEME R 2
NRAE IS HEANTNIT L AL DBRFITE O TEY TH Y . LDL-C & H [ I 5 AN i -
0D, TOD, IRIMERLEE Z AV Tl S LDL K1 % B4R 5T 5 mikifb itk
(LDL 77 = L¥ R) BNEIREN D, LDL-C 17 7 = L v AEKITIE 60~80% 8T 5

. OB AT IMER T S 720, 1~2 B X1 1 (8] 2~3 R o i 23 K D
b, BFDOQOL LIk NT 5, /o, EHMZRLDL 7 7= LY ADE FTH-ThH,
% < @ HoFH BHF I XENRME(LIE & FIEE L TV 5 ¢,

T, LDL Z Bz I SRV 2T O3 E LT, /M ToIA mIsnr D8
R & AT CORBIKLE Y REAOELAZIHIT5I 70 Y=L ) 7T A FEEER
(microsomal triglyceride transfer protein : MTP) BH 38 [Lomitapide (V¥ 27 AXE» R :
VAanZs L7 7 4 V=X Uy Ao S GRO#r)) ] 28 B Sz, MTP 13,
IBETOHA Iz nrOE, BEO, B COMIKLEY AEM (very low-density
lipoprotein: VLDL) O &L DOBRIZ TG % 7R U AREH B 122159 % 2% 70, Lomitapide (X MTP
FEHET A LICLY, A rI vk VLDL OFEE L yWEED> &8, LDL-C 2% L
SIETFSEDZ LMD, BLAD HoFH A OO REEAR T3 TR A 455 2556 O #li B
B LTRCKBLIOHARTEBEIN TS L2, LirL, ZOERKRFIZEY, BEOR
PR FIC & DR, Tl EORIERMNEHEICAE T D70, FWHEE AR S IR~
KX —ER A 20%E Kl & T D MEREIEN &2 EZE L 2T e o7 T3 RIEN&
D M5FIX Lomitapide 1B A ki T 272 OIWCHETH D B, AN, HARANDOIREERE
TMICHIML TR T B 1 ECHRRTE 2L DI FH OFERFIERHIZHB VT
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JREBRENZVONBRTH D, ZOD, BEN B EICEIEYRZ R Bk 5 2
AT LA SN D, —J7, Lomitapide A IZ 3\ Tid Lomitapide (2 & 2 WK T iC
R U CHRIEMERS 3 D RZ NSS4, B X IV E LA E 7Y A v hTEET
D2 ENPHEREI N TS T, ZHETIT 4 » [ETOEBRBE MAARR 2 i S 7z b DD
Lomitapide IRt D AFIE R & BIRBIZHOWTOHE T2V, £72. HAA HoFH
HORBFEIRUOHE S STV RN,

% ZC, HARN HoFH B3 O & R IR & e R EE MR O FERE | 5 X Y Lomitapide
BRICHLADOKIEN B2 REKT 2 ETOREEZW LT H0Ic, R THD T
Lomitapide ik i H' > HoFH & O & FEHURE & R B INEZ A L7,
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2-2. WBEHE
2-2-1. ARTHFA U EHR

EIE. BN 6 sk [ENIERWREE o Z — (KRBT . KRBk 8dmpe CRBR) |
WHE 7Y =y 7 GERE) . FTiRA— o ¥ — (BER), HTER RS R S 55
e CGRAEHER) . @IRKFEHIEWREE CAJIlR) ] T1r72 o7z Lomitapide DA zhMEF LT
ZatE A RS S S kR AR, JEE MRS NARBRIC SN L, 56 1 [# D Lomitapide A
WA TET L2 18 %L Ed H AN HoFH 23 & L 72 7%, Lomitapide @ & IAHFER L 3 > D H]
7> B S 41, Lomitapide ik I BAAART OB AH] (—6~0 1), Lomitapide & 45 H# D K
it B S CHI S 2 W (0~26 1) . e Kt & 2 ke mO I ik 3~ 2 HERR BT (26~56 1)
572 % (Figure 2-1) 72,

FRBRAT 6 M OHE AT, B =R X —tEE 20%AT & T2 KIENH& FEE &
DIFBEIRTHREEZLENLL, V7V A FOEBRAHL L, WiHEHIZ Lomitapide D ik H
B L. 1 H 1 EDRERT (4 &% 2 FFRLE) (T, Smg G HE L L THBEFEORK
ME FATERVWAEFERRLISR IS RVE) ITET D ET, 10, 20, 40, 60 mg/H
AW L, 26 8 B IS MEZ RN L 72, Wi O Lomitapide @ fx Kiiit i 4 & D 1% D #EFr ]
[ Ak IR L 72, HERFINCIZ. ORI &2 LDL 7 7 = L v 2 2 G IRE IR FHED
%3 X O Lomitapide DA ITFED N2, K& ZBE A THELZHST Z LI
TEhRWnWZ LT

Run-in phase Escalation phase Maintenance phase
Lomitapide dose* n'?g rrslg rl% Maximum tolerated dose
Lomitapide dose escalation Maintenance dose of lomitapide
—tt———t——+——— .l : i | : :
Weeks 6 2. 0 .2 6 10 14 18 22 26 31 36 41 46 51 56
L1} e a8 LL] LL] L1} L1 L1 L 1] LL] L1 (1] e (1] e
N TR T T R T B N T e

Figure 2-1. Study design

The study period was divided into three phases: pre-treatment run-in phase (Weeks —6—0), escalation
phase (Weeks 0-26) and maintenance phase (Weeks 26—56).

*This is a protocol dose. Lomitapide doses were initiated at 5 mg/day and escalated to each patient’s
maximum tolerated dose (up to 60 mg/day), defined as the highest dose of lomitapide that did not
result in unacceptable adverse events during the efficacy phase. During the safety phase, the
maximum tolerated dose of lomitapide (as determined for each patient) was continued.

T Dietary counseling from registered dietitian.

eeTwo-day dietary records were kept and collected at each dietary counseling session.
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AWFFEIL, H K EU B3R5 B HIFAfE R 5% (International Council for Harmonization: ICH)
O ERRER O FHii i< B3 % FHE (Good Clinical Practice: GCP) A K7 A > E6, ~/L v
FEH SITHES < i BE RN ERLS 2 BRIREAER 0 FE i (< B3 2 BB IC S & i S iz, iR
Bk I Ji w by 2 & AR OO R R B SCE R WFZEBRAGRTIC A S N R R B 2B L OV E -
I RBEEERICL > THEER LOKRE B,

2-2-2. XBEJZLYTVAV FORLA

BRI Y20, RBHEOT 07T LEERL, Sk OE RS LI RERY
DERZHFEL, FRIOBEEHEADOTF =y 7o — FalAfi Lz, 7o, fREICHW KA
Wi DORBIGEM BEOZ W2 ENGN £ 73RN O & 2 2 5k, Wl
S A0S I L, RS OREE A2 BET 271 2EKL, TRIHT 22
& & L7, Lomitapide IR HBHAE 6 BATICHR = /L ¥ —h# % 20%E Kiifi & 3 2 IKAEN &
DRBIFE LYY A b (BEX IV E LAV OBBAERMRIGLE, 70 20 b
X, EXZ I E4001U (a-b=a 7 zo—/L 268 mg (ZHIY) & MAENERE [V ) — L
(linoleic acid: LA) 200mg, a-Y / L >l («-linolenicacid: ALA) 210 mg, EPA 110 mg,
DHA80mg] #&ietb D& Liz, D%, KEHEIT—2, 0, 2 HH I T2V, Wi
4RI 1R, MERFINCIE S RIS 1| AFF 16 [BIfT72 5 7= (Figure 2-1),

FBIGE T, BEMREREZHERT 27O OHR T 3L —BREZ R L, #ilElok
BrLABE, (RE2Y 1.5 kg LA A L7223, R E (BMI = 18.5~25.0 kg/m?) ZiffE
FI2a7ollox v F—EBREZHECCTHREEZMA T, £o, REZRZZTHT 2720
WZNANT VADRNIZEFIZOWNWTOIREZ{TR 72, & HIZ, Lomitapide DAFNRIZ T 2
TEHB LT v a — VBRI X A IFEER T OMEL D, 7 ra— L EBREERI
BT D Z AR L L, WHBAARATRERG AT 1 B2 1 R T7 va— ikt (=4 )
—VHURE R 15 g BREE) OBIUCHIRT 2 2 L 28 Lz, BHEE LT, RERKEDE
SPIRDLA R L, SFREL BT 2 L CToOMEEEEE X, BIELZERT 2 7DICHBE

W U R BRI E 21T o 12,

2-2-3. BERE
BFEHANIIARBREOZZH 2 HHOARFA2FOEEHEBECHALEZ, —6 BAD
WIE TR ERE I, BEICRFaR L R FOERTCAG ZEAA L, BF O EEN
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HL7, —2 BHOZZUK, 2D 2 HORTORFEOEKLAKFE LT, AIEETH
WIEERMOBERZEVFIGRT 52 L & L, FFEPRERG S, BHRL BB/
D A Z RO AEKE LT, MLERSCHIEFEARMZER LIS AITIE, A—T—4
R4 DRSS . FAMEER RIS KO By KR A G AR N Y = Y ORERE A~ D
W 2R L7, %2 LESAICIIE4ORAZEKE L, £, IFEEREZEES
7=, MR OFEERS HRARNG ) < TES@EAENG ) O &2 X L TRk 5 X 9
K L7z, BEReT, 2 LEFATO S B¥HE 1 H, /KA 1 A OF 2 A FOHEZ K
L7z, BENEALCAFRERIL, FBIEEN AR O RS L2 A NS 2 fid
. AR FESLEARNDEDLNL D FWHNH - 2L G B I CNEOMR 1T 72
S ETHEUN L7z, Sk DEHEE LT, BHEICHEL LFERE b &lo, BLE TR
HIN TV RMTERERICHEZIT2V, BRFERERRICER L, BFREEITAAR
KFRFACENL, TRV F—BLOREREREOR N 21T o 7o, KEMIAELZT D
BRICARBIBR 22 5OV TIE, EE., HYOEHRBELICHRLZ L, =R F—B LU
FTHREDEIL, [HARSERER TR 2010) CUREEE) PICERLE T2 208 H
Ver.6.0) (BReEUatba @ik, AUTHE) 2 VTR Lo, MTERSLHl i 2 8dic >\ T
(T, B ROFIMN TRSEOMIZH NG B & RS £R I DR TR
RHRZ T oTc, xR AF— JFHE, 2L X7 u— K, BWikiE. EaEIm
% C. Lomitapide DRFIC LV RZMPEEINDENBEE L OIEEEE % 2 0B E%L
B L7, BREREZEH LML, ARy RO/ EEY KIC, 5EFR
BHEOFEIMER L, REFE CORBRNEICE, B DRO RS I —
AL, JRESAREICI VL, ABIETIE, MMESREOREEREZET D
WCHEHAZES, B1EORMHESHE T Mo HEER-, HB1EORMESHEE R
RDRIZLLEO@Y Th L, WMIFEZ, Tk - IFEOZ WFkE & T#Ewis - ~—7
Uy LT, 818D [SFA OZ W iEih) 1% Tl - IBEOZWIEE 125
Dbod Lz, WHEIT, REREICE W TREAIKICRT Lz TIRERA D2V 2K
TEHRELT, IFEEARNS 100 g %720 10 g 2% E L, W (JFE < 10g/100g) |,
"WHE (IR = 10g/100g) 1. TN & - WFENE) (08 L7z, S, &% TR
Hadenfdd (BE < 10g/100g) | & MEEAZ WA (IFE = 10g/100g) | (24570
RNV E LTIARA, NEIEZREOMYRGZ THINTH) Lz,
[Zofofa kb X, 2O, War, Hy 722, 2, S8, gz S falisho ki

44



MBS, Wi, RY T, T ZEIRER DRV & U CHREMRICIRR Lis, 73K
BT, TRk, T2omoB), MY 2 —2 ) [ZHB LT, ik L OH e
VY bhEMrioboz THWE &L, TEF - B 08 SiERBIL7,

T — VEREIOBRE M ) — L EEE L TR L, BEERE~ORMLHED
EDFHRIT ZORBEEND OIREEIEORIBE BRI T gL LTHE L,
RAEERP LOREREL, SAY, W, R oz T OFEEREE L,
ZOH OFEE L Lz,

2-2-4. BE - A%

FRECEEZHEL, KE (kg) + HE (m?) I2XY BMI 2 & L7, BMI /% 22 kg/m?
RAEHERE L LT, BZRRIC BRI AT o7, 77 = LY A &ITRo T DHBE
T, 77 = LY AEFOR—OREFICERMZ Uiz, LAT O E - C i i 2 E %
T7polc, TC (M%), TG (BEs#ik). JEMiE2 [ALA. EPA, DHA, LA, 7 7% F &
(arachidonic acid: AA) ; LC/MS/MS %] X PPD Central Labs (Zaventem., Belgium) T. &
HE & 7 /7 2 1% PPD Central Labs (Singapore) T, EX I A LEX I E (0o-bha >
= 1 —/L;HPLC {£) . 25-OH v % X > D (LI RIETE) 13 PPD Central Labs (KY,
USA) THIEL7Z, B2 IV KRZEZRTHRIEL LTHEINARF L AA AT A I
b2 Z M) % . BioclinicaLabs (Lyon, France) THIE L7z, #MIFE X35
EXIVEDORFET, X IVERE (mg/dL) % TCEE (g/dL) & TG #EE (g/dL) o
AFFCBRLTEM L 76T,

2-2-5. fEEF

FERHEENT 21X, #G > 7 R = 7 IBM SPSS Statistics (Version22; HAT A « £—+ = A
At RAED) 2 L7z, AWM O /5 KON ER #E IR O 2O BE T
Friedman 2 % 1772V, %t FL#ZIZ 1% Bonferroni O A% 2012 L A& E A I L T Wilcoxon O
A AN R E 21772 272, 0, 26, 56 # BIZH b7z B IREHAIE X OV (b P4
AR D 72 DR E 1AM E 73 BT 217 72V Bonferroni D J7¥EIZIED W THEEL O Xt
WA 772 o7, BB XOUREFREIER & KA FHRERIE & OMEIIX Spearman DJIA
MCARBIFR B A B L7z, PARAY 0.05 AR THERHFHIICHE TH 5 L HHIlr L7,
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2-3. BE
2-3-1. HEOER

PG 56 JM O Lomitapide 1R Z 56 T L7c 35~75 ik DB M 4 4, &tk 4 4725
oo 8ALDEFEDHI L 541X 0 BEFATO BMI A3 18.5~20.0 kg/m? &, OHH[A 72~ 7=

(Table 2-1),

Table 2-1. Baseline patient characteristics and anthropometric measurements

. Age Gender Body height Body weight Body Mass
Patient (years) (M/F) (cm) (ke) Index

A 35 F 162.0 48.5 18.5

B 52 F 155.4 45.5 18.8

C 63 F 157.2 46.9 19.0

D 40 F 154.9 46.0 19.2

E 43 M 174.0 59.2 19.6

F 75 M 162.8 63.0 23.8

G 66 M 166.7 70.3 25.3

H 46 M 164.2 82.5 30.6

2-3-2. IRLX—BIURERENE

FH D) = L — 5 L UREF TR Z Table 2-2 (IR LT,

TRV — IR O P A W T A b, 29.7~31.4 keal/SBW kg 72 5 7243, Hess
1% 25 keal/SBW kg AJiii & D72 o 72,

FENG = L % — LE SR O gl 13E AL 214%E T, 8 4 DEED S H 5 AN HIED
20%E 2 Tz, LU, N3 U, RN I3 Uil 17.9%E, fx K 21.8%E

ICHZ 5 2 ENTE -, IEM= R X — RO M AR Z I, Wi 5.7%E 25
23.0%E 725 7273, HEFFINICIE 14.6%E 725 21.8%E 1T E - 72,

SFA T3 L —HRT, HAWNITNRE R FIEO B HHE 1Y O BFED T%E Z# 2 T
TZBENR 2880 BRKTIE 13.0%E LIEFITE N> T2h, Wi 4 X OWER 13T
DIEE T T%E RIGITIMA D Z ENTE T,

LR O n-3 PUFA #E U O LIS AMITIX 1.6 g T, EPA JX 0.1 g, DHA 13 0.2
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g o, MEHEMICHE TR - 72 b O OHMEFF I T EPA 1349 3 fi%12. DHA 1359 2
fEICHEIN L7=, EPA & DHA OAFHEREN 0.3 g Rili/Z - 2B X, AT 2472~
7oy, WA 1 4 Ty HERFENCIZ2E A 0.3 g ML EERR L TV 7z, ALA (3# n-3 PUFA
HEREOK 552 5D, LA 138 n-6 PUFA HIlE D K75 2 5D T 52, Wi b 454
DEMEFIZEIT o712, 2 L AT 7 — VIR O AR T8 A 204 mg., Wi 181 mg,
HEFFHA 221 mg & BABRIMAR 238 L CTHJ 200 mg 72> 72728, Fe R TR AR 495 mg 72 -
TN, W EHERFNZ X E A 350 mg, 358 mg (272 o T,

BB, MR I & i L TR B L7 (P=0.036),

B ABRIET, BRI aEZEL TORL | MERBIOFEREY 20O LTF
— /IR B (retinol activity equivalent: RAE) (X7 2% 6.5 pg RAE/SBW kg, Fx/IMi I
2.8 ug RAE/SBW kg DAz o7z, BRFHEOE X I > EEREIX, GAW, WiEW, Hekr
WCcEbLd, MHEHoOPRETZa-ba2 70— LT68mgliio/z, EXI DL
EZ I KOBEBRETEEICL > TRECRRY | EREOHMITMHFIP TIZIE I D
23 3.9~16.6 ng., B4 I KM 73~570 pg 2o 7=, PREFSH OB CTEIT 2o 72,

HEFFINZ1X, TR = RV — LESRITUFIE 20%E R ICHIz 5 Z £ N TE | SFA =R /LF
— R T%E K lC#z biviz, o, =x/¥—, EPA BL U DHA, JEEELE Z I~
OFRR I, MR b RO Z LN TE I,
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2-3-3. BRREIENE

B O RS BERHE U 2 Table 2-3 1273 L7z,

NHARR) BREOHRREIX, SAMND 74g DR oo, BT HEwH -
JEE DL WFHNEH OERENAEICH D L (P=0.036) Z &ICfEW 5.7 g 124 5
MAHY (P=0.075), HEFFHICIZWHEE & L _THM L= (P=0.036), 83 gz b
T, TEWls - ~—AU > ) OERIHFEHR P2 L Th otz

WHE, ONJE, 3L - LA, M. KRe - RO GIIERE & IEE OMGTR & 72 5 A
Thd, A - AT OFBEO P REITEAGIIE 35 g L7 < HERFICIE 51
gilolz, MAMNZIT EEOVZRWAEE (FE < 10g/100g)] & TIEEOZ WA (5
H = 10g/100 g) | OERE O RAEIXIRFRE 72 - 7225, #ERFNICIE THRRE O 72 WA
OEBEDH D TREDOZWHHEH] Lol (P=0.036), SAHIZ, HEDOZ WA
) 2 REICHEILL TS TR I TR E S L BE HIX351g 5 65g,
B AT 106 g 205 45 g (2 Lie, TIRE) o HGRIE, EAWD bR 5N+ %
fHIE 23 o T2 B3, HEFFI O I KAERCEIT 51 g & 1 BICHIN I Yo7, T3 - 7
B OBMETECERL TWARWEND 900 g £ THREM TEELTZ T,

M - BNT R OBREOHRREX, SAMIIZDOT 2 29 ¢ Eo7ond, Wit 43
g. MRl 63 g a7z, TIREDOZ WA (IFE = 10g/100g) | DOFEEE O PR ITE A
HITiE 8 g &7 BLERL TWARo - BENEANICIT 34, BT 140
T, HERFHNC IR E O P 26 g Lo o7z, [ - SUNTLAE) OFREL, 2T
D HIF T EPA 3 X U DHA OfEHuE & IEOMBEH 0 | R O HBELRET EPA e &
I¥r=0.833 (P=0.010), DHA & & Fr=0.952 (P<0.001) &&EAro>7 (Figure 2-2),
AU, W, BER EDIRESAER DRV [ZotmofiE] oBFIUTEASIZIT 72
ooy WG L ORERF N I3 L2 (P =0.034),

R PE RS T, TR - RE g ) o B HcEO B TR 208 L TK 100 g 72 -
oo TEPH ) OFREIIEHEIIIIO TN 178 g 72 o720 & e~ THEFF 21X 239 g (28
N3 2 m Ao 7z (P=0.075), [FkEAER] OBIUREIE, 3 S OWIM TR M
HY (P=0.093). HAM 72 g, WIHIW 67 g, HEFFHI 12672572, UL, WFZEHIR 4 i@
LC M3 o IRl d e < | IFERFEIEO B FFIE THERE S T 2 B 3 O
350 g I L CW 2 DOIXHEFFIC 1 £ DA T, FE OB EOHELER 150 g UL EEEL T
W BE XV R o7, Tk EESE) BIEE, BRENDRhoTo v I A ORIk
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KTHDB-InT ARRE L ORICIEOHBMEMAEO b, B2 I A HRELDIE
O FF B 23T T d KX OVHERFINICRR D B 47 (240241 r=0.810, P=0.015 353 L ' r=10.738,
P =0.037) (Figure 2-3), {E#E - D Z - ZAlZ® <] IRBWH 28 L TEREA T
7o, THEH) OEBEXBREMOERKE N7,

(g - JE7 /S ) OEHCRERBI R th 2 ka3 7 < | HERFI o0 BEER o h R fil 1T 36
gl oT=n, BEROENKE N T-, T a— LRI 72 < | Lomitapide @ AR o
W25 OMERRINC 1T, LB S - BETH T4 ) — VB ERTHO T 3 g
2o,
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Figure 2-2. Relation between fish intake and eicosapentaenoic acid (EPA) and docosahexaenoic
acid (DHA) intakes during lomitapide treatment in Japanese patients with homozygous familial

hypercholesterolemia

Relation between fish and processed fish products intake and EPA (left graphs) and DHA (right graphs)
intakes (A) during the run-in phase (Weeks -6 to 0), (B) during the escalation phase (Weeks 0 to 26) and
(C) during the maintenance phase (Weeks 26 to 56) in the 8 patients.

The correlation coefficients were analyzed by Spearman correlation analysis.
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Figure 2-3. Relation between green and yellow vegetable intake and B-carotene and vitamin A

intakes during lomitapide treatment in Japanese patients with homozygous familial

hypercholesterolemia

Relation between green and yellow vegetable intake and B-carotene (left graphs) and vitamin A (right
graphs) intakes (A) during the run-in phase (Weeks -6 to 0), (B) during the escalation phase (Weeks 0 to
26) and (C) during the maintenance phase (Weeks 26 to 56) in the 8§ patients.
The correlation coefficients were analyzed by Spearman correlation analysis.
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2-3-4. EEEDNE~DRSEAIFTEE

BEZEICAEMORIFEEIREICK T 24 BB D O IFEEIE O 3R 2 & SR
FhHRELTHE Lz, REBFOVPHFERELEDBHEOFL LW T LIT Figure 2-4 1R
L7,

FEEEBREA~OTFHR T, 2EFOFETIE, EAMICE TH - WINTRE 23 20% &
b < WNT TR 17%. TR 15%., TKE - KRG8 14%, [ - oL
JHI 14%THY . ZhbH ORI D ORGTRIFEERED 80%% L Tz, i
EHERF NI, IREEEIE~O W - WINL&E) OV TFEERPEZNZEHEE 14%,
MEFFHT 13% & 3 L <> TWie, — T, TR+ - B ) OF5RB EAY 5%)
SN 13% & BN L Tz,

TEEOHAGIR & 2 2 BRABHIZBRF I L s TRES A>Tz, BEH, AL EIL HA
IR EEREO S L4 T - WINTRE) & NhiEE) 2oL Thas, #E
Frflcix T - AN OFGHRME- Tz, BEF F & DIBEAM O IR EEREN
Wi IFEERE~OFGRIT, BEFIT T8 N, BE D IIEe LBy i
L CUWes, I THF - XU 2L Tuvz, 5 B, G, C T
ZBLT MR- fAINTRE & TRE - KGR OREERE~OFGEREIo T,

BRI BAM S HERFIZ 20T T T - BINLAE) 22D OFFE OB > C
WA, AR CIEEERE~OFEERNESEWVEMLITR 2> TV,
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2-3-5. F@AHASLUMKELLFREER

Lomitapide IR I BHA4AwET (0 # H) ., 26, 56 #l H O{KE, BMI I & UMK A AL S A G S 4
Table2-4 |27~ L 7=,

6 H[# D Lomitapide IR FIC MM DO EH &G 8 A4 7 4 TIHREMNBA L, Ty
REZIZ—4.1 £ 4.6%72->72, 0 BEEST BMI 2% 20 kg/m? Kiii TR\ Z 72 54
DOEED IS 341356 # H D BMI L 18.5 kg/m? Kiili 72 - 7=,

HIE L7z CoMmyGIENREIRE X .26 B HIZ 0 B & A TIZIEFRA L7 (P<0.05),
56 1 HIZiE, ALA & LA R0 H Ofi & #1372 <72V, DHA & AA RREIT 26 8 H &
HA_TH L2 (2020 P=0.004, P=0.021), AABREIZOHHE LV LKL LUK
2otz (P=0.009), —F5 T, EPAREIXS6 A TIX 26 HADHEZDLLT 0B XLV b
RWEFEE -7 (P=0.006),

EPA ®A A RA L Tz 1 B DBEZRS 74 O BF O EPA IREIL, 0 H : 813.8
+ 312.4umol/L, 26 #H :358.8 = 271.4umol/L, 56 #M H :262.7 £ 96.1 umol/L 72~ 7=,
IHNHD 74 OBETIEL, 08B OMIE EPA JREITEAM O MK - AN LA OERUE & E
DOMBER D72 (r=0.821. P=0.023) 2. 26 H ., 56 8 H D EPA R & 2y
L HERF I o f - 0N A O B EUR O [ TIIAHBIERR ® B AL 5o 72, 56 I8 B O 1iik EPA
BEEE, AERF O f - O DA OB HGR 2R 72 < 370 pmol/L Kifi 72~ 7=, 1Ly DHA
PR (T A - R TAVEOEEE S FHBI L Ze sy~ 7= (Figure 2-5),

ML I EREIZ A TiX2.81 = 0.42mg/dL 72 - 7223, 26 ## B ICIZIFIXE51
AL (P<0.001), 56 H CTHXN -7, MIBEICKT 282 I EDlES 26 A &
S6 HEIC 0 H DK T0%IZHAD Lz, B4 I DIREFTOOMA & 26 MBI, 26 H
AT S6 A THIMLL (P=0.024), MiFEX I AREBSIVEZ IV K OFEEL
LCHIE L7ZIED N R I b AT A o R BT BR IR o2k Le o7z, 1L
W7 AT 2 B L OE VR R RBRIR 2 8 L LR N 72 5 7,

Lomitapide AR HICRERARFEO Siv7c, MIGEMENIRRE L © % I ERED
HEA_T26 MBICYL, EPAIREL EX IV ERETS6 A CTHIERN-T,
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EPA concentration DHA concentration
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Figure 2-5. Relation between fish intake and serum eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) concentrations during lomitapide treatment in Japanese patients
with homozygous familial hypercholesterolemia

Relation between fish and processed fish products intake and serum EPA (left graphs) and DHA (right
graphs) concentrations in each phase; (A) during the run-in phase (Weeks -6 to 0) and at Week 0, (B)
during the escalation phase (Weeks 0 to 26) and at Week 26, and (C) during the maintenance phase (Weeks
26 to 56) and Week 56 for the 7 patients (i.e., excluding the EPA ethyl ester-treated patient).

The correlation coefficients were analyzed by Spearman correlation analysis.
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2-4. ER

Lomitapide IR IZIV\N T, SEPFIEOMKE DT HITIE, THZR & O bk o fil1EH
EF S Tm DI R BRI K T 5 773, ABFFEICSI L7 HoFH B T, fel=*
NF =R E 20%ARMICH R D &V ) BFFRIED BT, SFA =RV F—tH % T%E &
Wz D2 EbbbET, 6 AU LMK L -RFREICL#ENRSNT, £LT,
Lomitapide J/&G# (2 & 0 | LDL-C 2 X. 0 H D 199 += 66 mg/dL 75 26 #HIZIL 118 +
62 mg/dL (—42%) ~, 56 ## H (21X 115 £ 56 mg/dL (—38%) (Z/V L. non-HDL-C, VLDL-
C. TGRE LD LIZ, 77 =Ly RBRaZ T TV 6 4 DOBE DB HERIC T
T LV ABERRO T ENTELN, 56 H THIXV LDL-C 4 Mk T X 72 72

ARMFZE D x5t G B3 D F A D53 FE R IL, 98 1 OIE FH ONFE B EIEBH OB
BEEHEB LT, B X —E SFA =X v X —tfE, a7 e — BRI Rk
filfl, AT o7z, LAl SFA =3 X — R IIAFE R FEORFRIEL 10 To
HELE L W 2 ERL CWZHBE B Y . Lomitapide {AWEE AFNICIZ R FREN HoICE
TV ol b D EHERIN D,

[ ECAEHE - SR BPHAERRICL D &, BAADIEEEIUL, ZWIEICKO & MSEECHE L
T 5 W (RIS K9 5% 53 25%)  ARH - ~ = 35— X (22%) . Fa 5 (8%) .
KE « REMI&E (8%) 3, £7-. Wt 1 ©IF FH OfFE BEFIERE Tk, IFEEIUE~
OFGHE TP - WINLTEE 27%. WiEE (TS - IR o2 W) & @l -
SFA DZWHEH - ~—H VU ] OEFE 27%, THEA - Fr30 - HEREHE) 9%, [fdH)
8%72 o7z, ZAUIK LT, RWMFZEOXMREDEAM TCOREERE~OFHRIX, TH -
WL andE] 23 20%, THAERE) 15% &7 < T8E) . TRE - KRG8, T - L
L OEOLEIENE L o Tz, ZHUE I OERIEI B EOMR EHE SN D,

BABEEIE CATH R B ORERE L L2 EEOE AW WC, NlfEE)
DR Z 10 g A & FEF D EITHIR L Tz, S HIE A SHEFFINIC T T, TR
BOLWRE] N TIREOD R, T il TR TZ2ofomiM ) 2E26
Tz, NHIEE] & TIREOZWRE] OfFRELZEO T Z &2, IREERELZIMZ D
ZEIENoTWEEEZ b, Eo. TRITED ., ETOMRED SFA = 3 L F—E
ZHEED T%E K ZIR D2 ENTE, 6, IFEERELHIR L2266, FHEK
® EPA & DHA B Z R T 5 Z LA TE T,

BRI EDOREEICIE N T, 2T, Wi, BEREDOIRESHEN DRV [Z oMot
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) OBEBS W R K OWERF SN L Ce, RFRORBIREICE VLTI, HHEE
MEEHRT 22 AL L, REREEAETIE, B0 L LT M) LFRCK
S TZOMOBNIE] 2574, W, RET, 2% TlREXDRWEM] & LTER
L7z, ZnH0R&ME, FEEAREIALRVWEDODa L AT v — L EARITHEIZ VA
00 AW TIX, TZ oo B E] BREOHINIME S 2 L 27 v — L EIE O INER
o hole, LinL, %81 T I Z2ofof@sria - SO L) O REIL LDL-C R
EMSE LT EOEEZ R L TERY, 2ot/ b ONREREIEORFRIEICBIT 511
EDTIZOWVWTRENLETH D,

ZIVETIZHARAND HoFH BB O BMI %, 17.2 &£ 3.3kg/m? LKW\ Z ERHE S
TWD A T8 ARWFIED B O L. EAY 0 1 B R R TS0l 72 #5232 5> 72, Lomitapide
R ORER AL, KE, hFHH, T 7V H, A Z YT THEES - Lomitapide D [E
BEAYSE 3 MR CH MR SN TV 5 7, AFICLDBEEREORAIC LD =¥ —#
& DR LRGN O BEBEBDOFKE & &2 b b, AUFETIE, BFZESIRFE S o
T 3OV —ERE O P RAEICE IR o T2 b v 59, Lomitapide 1A HF I <08
[ OBFEICEBWTHERERADPEBO S, HoRm 2L X —EBIREORERIC OV THREN
VETHDLZ ERH LN ST,

MTP FHLEC X 2 GBI E 2 I ORIUE FIC X 2 RZIEO AEHED
Lomitapide /A H D& FIHTH 0 707 MIENRWIER K Z % ;< 72912, #8351 Lomitapide
Ik A BARERT 2N SNEMEBE O 7 ) A R ZRA L Tz, EAHD n-3 3 LT n-6 PUFA &
BEOHRMEIT, HARAOBFERILED THERE] (RZD ) X7 ZH/NMRICHIZ 5 &)
ELTRSINTVD n-3 PUFA 1.6~2.4 g, n-6 PUFA 8~10 g |Z#EFF X 4L TU 72 80, Lomitapide
DIEFEREE 3 FHRBROM & el U<, ABFFE T 0 38 B o VX i i VB B 1X . EPA X
KISEEFE LI EmMhomM, LA, AA, ALA IZZNZNHK 60%, 30%., 70%& K<, DHA
IXIFIER U772 7 MIEAEER IR E OV L, B AR ANDOEBREIIBCK A L i LT, &
735 D EPA 35 & Y DHA OfEHENZ WA, MIEE 5 D LA 5 KT ALA OfFERE D 72
WZEEBELTWD EEZZHLD 882,

26 B, BHETORMBERREICAERET R >Tob 00, JIE L7z TOME
NERHBR IR FE 134 L. Z Ot 13 Lomitapide D EERAYE 3 FHRABR 7' OfE R L —&H L T
7o 26 1 H CTOIMIHNENIERIEE O FiE, Lomitapide {AHIC X 0 MIENEE 25#) 40%IK F L
ZEPiZkseEZIOND, D%, 26 WAL 56 @ B IZMIERE T T I L
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2. DHA & AA [T L7228, EPA XKW E £ 7257, MIGEEMERIREILZ% < OBEK D
Brz o088, BREVEBLXOREERTRECLY, 2o T—BBLIO0THF 27—
BOEMEREE Y MG PUFA MAZ(LSE 5 2 EAMEIN TN D 48, MTP

(Lomitapide) (= & % My HEE DWW 23 PUFA BN SEET 5008 5 T 602 TiE7Ze <,
R W @ Lomitapide E3% o o MUiF AT L D22k & . HoFH 88 Ol x D5 ik D G#HC
EREZYTRESIOROMENPVETH D, FFET AT, AEOBEETS6 A THET
L C\W7= EPA B (377.6 &= 336.9 umol/L) (X, [EFEAVE 3 FHFERD 0 B DR (209.8
+ 128.0 umol/L) "M LD LEL, KZLTWD LIZB 2NV EICITHEFSTWY
oo LU, fDRENIEEOAR TR Z A 5 & BARNIZB W T H EHIA7Z2 Lomitapide Dk
FERITER CliX, RFRMBOMG R LETH D Z LR LTk T,

AIFFETIZ, ©X IV ERZEZPSTZDHIC, —6 N5 400 IUDEHX I E (0- h =
7 xzr—/L268mg [ZHHY) OF TV A IRmEAKE I, AFEBREOE Y I U EE
& (a-ha7=m—/L&E) (38 6~Tmg T, ZAUI—HKAY72 HARNEH OEIEO ik
fEICT VNS, EX IV ERIAM IS8R VLDL #0h L THEINE720 Y, 20
P13 Lomitapide B TR T 5 LEEE LTV, ZOKEDOEZ I EOHiFEIC

J

IV, 0EAOMEE S I EREE. AARANOMIEE X X > E O R & L 88
YT EE@mMhoTc, TD%, 26 A E S6 ABICEX IV EREIXKTFLER, 20
BEX, B4 I ERZOEYEME (0.5 mg/dL), B, RIEEICKT 284 I ERE
D (L4mg/g) OWFE FRIDEE TN ol 7 L3> T, @i O/ FERTH
LILDED BIEIDZNIREDEZ IV ELZRLY 7Y A FOERIZEY, EXIVEX
ZIEZFNETE 2, ZHIZED, BRANBEZEICBVWTOEZ IV EDY T Y X FOiRM
7% Lomitapide /AR IR AIR T 5 Z & Mg TE 7=,

—. TOMOIREEEZ I (A, D, K) 7 U A e LTS hnoTe,
MiFE s I AREIIFBEO VT ) — LV IPE &2 20 ng/g DL EICHEFRF STV AERD | IE
WHESMER SN ZERMBEN TN D 8990, KPR SRE TIE, i cb e I AE
e o P IfitiiL, AARNOHEE FE V3R ' Th D 9.3 ugRAE/IKE kg RiiThH v | BIE
e X I A RZHNE&ESTZ, LA L. Lomitapide JG%# D S6 MIcmiEe ¥ I A
T RS IR IEHERIPA N CTEAL Lie o 7o, ABFFETIZ, LT/ — L ORIBKATH D - T v
EREAEEN O L ERL TWEEEFIT, X I ABRENRE o7, IKIENEEZE
WL THW2LEET, BIERMICHKRTOILTF ) —VOEBREZEO & 52/ 20D, #ik
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HEHENLOB-IuT o OEREEZHLT L TEX I A BIEAHER T 5562
VETHLEEZ DD,

XY K IRMREEICEEST -0, EX I K ORINMAMEFI 5 EHmo U 27
PIEEEND 2, BX IV KIIBANMECTHEASND -0, MIREEFEREZHERFT 2720
DEIFMEEH I K OLBEREIIH SN TRY 2, AFEOIFEAEDBEDOLE X I KE
BB X IR H e MK EEFRE 2 MERF T 2 B E LTEZ LN TV D BARANORHFERILHED A
T THD 150ug (TN -o72 B RIFET, BEX IV K RZEOHEEE LTHIELE
HEHNRF D NACH AT A TV CPRET, BRI T2 T @ERBAAND LR
JVICTERELS 5 LAV ICHERE S Tz %4

eIy DREX BUroBRIh-EX I D EEIMRIC K RIBCEAS
Ni=e# I DORFHEEZKBL, FEHASHHE S TND 5%, AW TOMIEE ¥
JUDREOHIINE B I DERE L OMICBEEITED ST AR TOEF I D
B OHINZ SV TE A IC@ B TE 220,

AWFTEITN LS OPDORADRDH D, H—12, HBERORF TOIREEL & IFHLEER O]
EH & OBRERAETE ehodo, WLEERIE, EfcERL-EH M EEIND
EEZBNDLP, AFETIIEAORFEREICET 2HEEAHOL TV RN, BE
BHUR & B ARER ORIEM & OBIRZFEI 5 2 LixTE eh o to, BIER & R/ hRIC
MZLDEFERGTECERLT Y TS ORDIMENLETH D, £/, 1| AOIFEERE
WZOWTORIREZIT/RR o7, —EORFTCELEOIBELZERT 2 Z LItV THBHN
VBETHD, H 10, BFEEZMG LCEAY OO BFLER L[ LR TSR -
Ttz AR & & FEMid 2 a1 & O /SRR L ORERSFEREOE/IIZ O
THRHT D2 N TE Do, 212, HoFH BEICHLERRBHRREICET DHEHRMN 2
W, REZEBRENHEKNICAZE L TWDINEFMT 22 R TE o, LN
> T, BHEENEOLERZFMET 57212, HoFH BFEICx L THERE I 2 RSB IUE
TS0 RDMERLETH D, B, BIsHIFH R, Lomitapide D H-FIs LT
7z LY R EOIRFIEN R RER TRIg o T\ iz, HoFH MIEFICHREB TH D7D
JMEERIID R TRHORE YRR FOENI LY | RFEERE & eIk 8o B
IR T D Z & NNEETE 572,

OO EDORA RS 2 —H T, ABFJEIL. Lomitapide I¥EEHE O —# & L CTIRAGN
& FE L7 BARN HoFH BE O R FERE L RBREBICESEZY TEREINOLDOTH D,
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S DT, TR EICHZ 28I o 30 B O/RFLHICHE SV CRFHRE 2 A L7
FIEEALER, LIho> T, RIFFEOFEIIL, Lomitapide G IC B FHRIEL FEhid 5
OO HMRERERET 26D TH D,

WFIE 2 TiX. HoFH 23EF TR 2R TH Do DITHRFEIT D e, FHERE LI
R HMEIORBIFEIZ LV MEEO L2 O TIREOZ WREOER AW S L, IREOD 7
WA, BT E R T 2 L TIRAEN R AN ENE T &, 56 W O Lomitapide O Ik 23k
BEAlRE & e T2 Z E W BT 572, £ 72, Lomitapide 1R I MHDIRNEN & 2 FEEES
5 ECOMBEEHALNCT DI LN TE, T, REEOEE TIE, WEOKRERD %
Bi <oz +or i = p X —EEICHT 2 BENLNETH Y, =R X —EIREEH S 7=
DICEREPHEZ TOWEEFRICOWTHORM PN MLETH D, £, AOBERIILFHNE
Wile 2 (hfs L, MG EERIC L 2 8- n 7 v OERR SR X I A 2HRT 5
DIZHEH»E Lz, Lo, RZHIEDOIZLTShb e 2 E LR Y7
UAY MIRAIRTHD ZEPHERTE o, AFAETIE, BAMTEMSI LORERDE
BUZEWRARD b -2, KA Lomitapide R ICIZRZIRED K 2T =2 U o
TRETH D, LoLans, BIEWMZ | B OREEIREO M T bk oRIE
HEOBEITFTCE 9, F#RF 1IEYZ 0 OIFEEBIEIC OV TOR RS % OFRE &
LTSN,
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BSE: XFR-EX-BRORRERSEHRE - BEABMERICRETREE
[#f3% 3]

-1. H#E

FBl1EELF2ETIE, AANBERFERTEZXIZRLE L, 1 AY72 0 O/RGFEHE IR
BIXORBREEREICOWTHRFZITZ2WV., 1 BN REOEBEEBRNHETCHD =
LR STz, 2 B CIE HoFH 35 @ Lomitapide 695 CTld, 1 HREEE O HIRIXE
T 56, BREFIEYS7Z0 OREEREICOWVWTORMNSHOMRELEZ b,

INETIC, BFPOREIIRED TG BEZ HBERANICHMSES 2 L@t sh
TWo, — 5T, BHEMBHEIIFEICEFCEENOIMEOBLEICLVIRES DN T,
B &R IR D EECEAE, Bl L8 T 5 2 LAVRRSh T 7%, %
7o, Bk A E RO R R MU VTR B B R OB R & 13T U 7 B URAE b 1 5 AR oD A R
WrThHrZ ENfEMINTRY 172 BHOMPFEEL L OMEERLEETHY, &
FLEOBMIZOWTORFRLETH D, 2T, M3 TiE, 1| HOEFEIZBIT LR
BREOXELRZONE - RENHOBLANORFT L2 L L L,

Fo, BFELAZEBIT D LB MIIZIEHL TA 2 Y Uiz RS 5 E R LVE -
ThHoHAY I VF v [T ha—AEKFEHA VAT WA Y X7 F K (glucose-
dependent insulinotropic polypeptide : GIP) 3 X N7 /L h T8~ 7F K-1 (glucagon-like
peptide-1 : GLP-1)] 233 &A% 100101 GIP & GLP-1 (Zi%A > A U > WM AR FH LAk
ZHhERA RIFESMERDRH LS TE Y . GIP IR T ORECAEN O BV A A2 B
H UM ZBhET21EMAR L 24 L THB Y, GLP-1 [ZH MR TORKIMBEIER, BN
BHEHRAE (R, DI (ER 22 E28H S M2 ST B 1001000 GIP & GLP-1 /3T &
FEICOPEAMIC L DRI 100102 0 X5, mEE 10105 JRE 1060108 o Wil 10
R OEROEELRESINTCNLHOO, RFEEIUCK D GIP & GLP-1 O~ %5
IIRZZLSBHL L TERL, ZRNHDOFRALEVOHFHEORFEREZOICE ERET 5
TITRE W,

INETOREFAMBBREITRoTEZ O TIL, AFOBREICH X TE W HAM &
REINLTRY 10-ILIE e % ORE « BRERBNIEIS LA 72w, HARNZ <2
b, FETHLIKRRAETLE LEBEENOREEZERL, ERELZ < GT0RWE, A%,

IP¥E, Ko - REEENOBR SN ER, BX 10, 3708 L ORDMHEE e

=

v
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HEICHRICE VR IN SR EMAGOEILEFLZERLTBY, 2 b0 3FEHED
B, 372bb, B/ - £X - BIEEAAEDE AR IIRENT LV AOINT-RF LS
2B TWD M Lol BARASAHEHICERT 280 ERICEIE (E3ELEEE) %N
RTEHFZONTITERE O - FERBOBMFHI I TR,

Z 2T, IREREFEORFEILETHR I N2 BORMEMAGDOE TER - £3X - BIF
EEIL RO RERORE - IRERIHRIEOL (LA BT 2720, EHEZFLELTT
VELMEHER S B AF—AN—=T P, O TRFAMABREIT R o7, BREAMNKBRIT4 A
FHC DO~ 20 BIORMOBHEZES Z & BHEARTHENL L6 EERT T 47

B ME S THTie o T,
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3-2. WHREAE
3-2-1. ®&

WFFESINZE 1, 30 %D 49 D HARNBMHE T, BMI A3 18.5~25.0 kg/m? D % %k} 4 &
L7z, fEREIRRE, BEAEME S K OVFEME 2 EMZEIC L VA L, B OREZKIZI VT,
BB RE NRO b NOWEREBORIRER S 5 F XML,

ABFFRIE, ~VV R EFICESE, BARALFRY Tb FEdRE L RBRFEICET
HiMPERSE] OERRBEMGTIEM L UKRES 48), FRSMEIITTHOEMRICTA

Tr—AhL Rzt NEET,

3-2-2. HBRa

AREEIT, Kz FERELTHY, FROEZFE L L, BlE (EXLHR) OFEIC
LH4FEE ;SR (v bhr—)  FARDOHR, SME (KIFER) : A+ E¥E. SMF &

GEJEZ2NIEER) - TR+ TR+, SMFV E (NF U 2/) TR+ ER MRS L
7= (Table 3-1),

FRIT, KB 200g (T o0 i3 A iR TERASH, FigiR) &L, E1 L
UT 2B U 72, I, @ TON (DR A bl AK T T 10 43w T, ) ERRREIE (Y
ARy 7 G KM BN ) 7= AR, KRR L, lE LT ax—X (F
- Iax— X Fa—v—Rath, KEED) v, BT, @ TIEI AR

[(BEiE ) AR (Fa—E—Ralath, HOHE) 2 WigKkT < 1 oM4iT, 2 4HAKIZ
SH L. KEKD lem DRI U-~7c, ] b Tryryal—[mHi7eyal— (F
o— B RS, B 1T T 1 A T ] W OB B (R
RGLErIWD; Fya—~vrKlath, THER) 3g L% 200mL & ILITRIEL, &T
DR R ITHAER O EFHIZHHEE LT,

RBRAEDOZ RV F—B L ORBERGA &L [HGT B ARESIERER /Y ) CURRFEA) 12
X VEH L7 (Table3-1), BB OMEEIIMN 75g TIEE-ETHY, =F VX —&ITS
& 338kcal (2K L SMFV £ 604 kcal &%\, IEEREITSRIL0.6g T, SMBE TIEERZ
Mz B2 ET92g%< ., SMEFETIEI~aX—X &Mz SMEXLY XH1294g %\, 2L
27— /LEILS Bl 0mg TEXOWDTINAMZZEFET 210 mg £\, SMFV BifE
B EERREZAZTCREETHY, HRADLEDIIHEI L TV D = /L F—HR(IC

Abt, EAYE 15%E. JEE 29%E. RAY 56%E & Lz, SM EAZ{LIEE R, SMF &%

69



W7 RE R, SMEVEBEZANT U ARE L TRELT,

Table 3-1. Food composition and nutrient and energy contents of the four test meals

Test meals
S SM SMF SMFV
Dishes Foods
Staple food Boiled White rice ¥ (2) 200 200 200 200
Main dish Tofu (Soybean curd) * (2) — 100 100 100
Boiled Egg (2) — 50 50 50
Fat-rich food item Mayonnaise * (2) — — 13 13
Vegetable dish Boiled Spinach ¥ (2) — — — 60
Boiled Broccoli * () — — — 60
Seasoning Soy sauce ! (2) 3 3 3 3
Drink Hot water (mL) 200 200 200 200
Energy and Nutrients
Energy (kcal) 338 486 573 604
Protein (2) 5.2 18.3 18.6 22.3
Fat (2) 0.6 9.8 19.2 19.7
Carbohydrate (2) 73.9 75.3 75.5 76.1
Total dietary fiber (2) 0.6 1.0 1.0 5.4
Soluble dietary fiber (2) 0.0 0.1 0.1 1.0
Insoluble dietary fiber (2) 0.6 0.9 0.9 4.4
Cholesterol (mg) 0 210 230 230

S: staple food; SM: staple food and main dish; SMF: staple food, main dish and fat-rich food item;
SMFV: staple food, main dish, fat-rich food item and vegetable dish

¥ Aseptic packed Sato Rice; Sato Foods Co., Ltd., Niigata, Japan
T Momen-tofu; Takanofoods Co., Ltd., Ibaraki, Japan

#Kewpie Corporation, Tokyo, Japan

Kikkoman Corporation, Chiba, Japan

3-2-3. REAHHERIOFa—

AKWFENLT o F DML ER Y 0 AF— =T A V2 AN TT R > T2, ETOSINE L,
4 FEHORBRE 2 EI L, ARBREOM (wash-out HfH]) 132 1 WHLLEE L7, ARBRE

ZERT DNAE M S 20 & D12 B ORI SN 5 (SRR ICPIE LTz,
ZME TR . AR RSE & I IEE 2R L. RFEICRT & EIREE,

=1

KIEE 2 5Cdk 35 Z & & Lic, BEARRRATH IZF% 9 BrLABEO KL DO 2 251k &
L. BFAMRERY DX ARK A RZBICFATORFETIRD Z & & Lk, #ERETHIR
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sHl (F . RS, IREPREE. PRI ERD . MERE, EREIRD S ORI A 1T 78 o 72
%, AR ZRME L, AREOCERSMFIX. BRFEOBMAFIEDOKELRNT H7-DIC,
KEERIEAEZAICARRDZEE L, 1 HY7=D 20 EEA, RTORBREEL 15 55 TRN
L& ofmRL, RBREOEIRNZHR L, ZMEIITRFERE, B 2R-E, &

FHHEAT 30 40, 60 43, 120 47, 180 Sy (ZERMLZ 1772~ 7= (Figure 3-1),

Wash-out Wash-out Wash-out
At least 1 week At least 1 week At least 1 week

Test meal consumption methods
= Eating boiled white rice and side dishes alternately.
*Number of chews: 20 times before swallowing
= Eating time: just 15 min

Anthropometric 15 min

measurements
V [ Test

ﬁ Meal
Blood Fasting : ; : ;
| sampling (0 min) 30 min 60 min 120 min 180 min

Figure 3-1. Protocol for test meal loading

3-2-4. BRE - AE

ZEIEREIC, R, EAZIEL, RE (kg) + HE (m?) ([2X0 BMIZHEH L, I
JE BBV IASTAL Tl & [ i 12 R 7R BE THRALIZ A &7 ¢ — 2 AKEICE L, FERUREIZIE &2 1T
78 o 7=, PNRENE I A L PN R U 0 7E 44 8 HDS-2000 DUALSCAN (&1~ )L A7 7 1k
Ktk ) Z2HNWTT a7 A v E—F U AEICL Y HE LT,

ETORRMIFHENIC 3 fE (WEMN, WHERER (7T NI oLy a vy o L
ANO) A7 LFURER) OBMAE ICHRILE Lz, £ > 27 LF HE I, IR GIP
EIEMERL GLP-1 BN YT F VAT F X —E-4 (dipeptidyl peptidase-4 : DPP-4) 2L D AR
TEMELS 2 2 L 2B <729, DPP-4 BREAIA D O 1ML (BD P800 Blood Collection Tubes ;
Becton Dickinson, NJ, USA) [ZEHH ML L7z,

HIE O F AR OZEMERFIZ, HbAle (HPLC ), TANRTIXUWMT7 I/ M7 v
A 7 =7 —7F (aspartate aminotransferase : AST ; JSCC YL % IiniE), 77 =073 /) 7

v A7 =7 —+E (alanine aminotransferase : ALT ; JSCC fZ=#E{Lxtiinik) , y-Z V& IV kT v
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AT F A —¥ (y-glutamyl transpeptidase : y-GTP ; JSCC #Z#a{bxt)iik) #WE Lz, 20
Wrds L OVRFRI TR 30 43, 60 57, 120 43, 180 43ic, M (~F Y F—B UViE), 1>~
2 Y > (RIA{E), # GIP (ELISA %), &M GLP-1 (ELISA i), TG (B¢3%{L). TC (B%
#ik). LDL-C (B##15), HDL-C (BEik) ZHIE L7z, # GIP OREIZIE, FEF v b
“Human GIP (total) ELISA kit” (Millipore Corporation, MA, USA) % 7=, &M GLP-1
I%. “Oasis HLB extraction plates 30mg/96-well” (Waters Corporation, MA, USA) % F\Cifi.
DB 21T > 72 %12, JEF >~ b “Glucagon Like Peptide-1 (Active) ELISA”
(Millipore Corporation, MA, USA) Z MW CHlE L7, HbAle, AST, ALT, y-GTP, IfiLf,
TG, TC, LDL-C, HDL-C O#IE 5 EAt = RBpibe (BRI (2, 4 2 Y >0 FFA OHl
EIERA S BML GRREHD) 12, MR GLP-1 I 1L =28k A 7« = > Akt O
AR AR L7,

3-2-5. fRatRHT
25k & i ¥R T i fE (Incremental & 7 1% decremental area under the curve : IAUC & 72 (% dAUC)
BIFEIC L VB L, @, 1> XY >0 i GIP, &M GLP-1, TG (ZHOWTIEHIH
LA T O il % 84 L C IAUC Z 5 H L, LDL-C {Z 2\ CIXYIHMELL E oo mifs % 45 L <
dAUC Z B L7, A v A U AARFIMEFE S (homeostasis model assessment for insulin resistance :
HOMA-IR) 1%, ZEfERsMbEfE (mg/dL) xZEfEREA A U U (WU/mL) +405 12 X0 &
L7z,

ll

BERHEATIZIE, #EFY 7 b U =7 SPSS 16.0) for Windows (T A « B'— « m 2« = A
Stk HORER) AR L7z, AHESE B ORBREE I ORI Z( I L O R o 2
DIREIZIE Friedman f&7E 217720, %FHEEEIZ (X Bonferroni O REFERIZ L HEEZF|IH L T
Wilcoxon DFF 75  NAGLFIKRE 21772 > 72, Bonferroni O ARFERIZ L W EIE L P EN

0.05 Rili CTHFFIICHEETH D LB LT,
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3-3. #&§

3-3-1. WROER

RO R, HRGHA, MR AR ARE K % Table 3-2 1ZR L7,

SHREITENE 94 T, Fin 38 £ 5, BMI23.1 £ 1.5kg/m? 72570, ZENERERE - R
RBHEZ XN TS EF#FHN CLDL-C I 112 £ 26 mg/dL. TG 90 = 45 mg/dL,

MmAEE 96 £ 8 mg/dL 72~ 7=,

Table 3-2. Characteristics, anthropometric variables and biochemical parameters of
participants at first visit

Age (years) 38.1£54
Body height (cm) 169.6 + 4.6
Body weight (kg) 66.4 + 3.0
Body Mass Index (kg/m?) 23.1+1.5
Waist circumference (cm) 81.1+4.1
Visceral fat area (cm?) 54.9+18.4
Total cholesterol (mg/dL) 198 £ 28
LDL-cholesterol (mg/dL) 112 +£26
HDL-cholesterol (mg/dL) 62+ 17
Triglyceride (mg/dL) 90 + 45
HbA1c (%) 53+£03
Glucose (mg/dL) 96+ 8
Insulin (WU/mL) 6£2
HOMA-IR 1.5£0.6
GIP (pmol/L) 15+3
GLP-1 (pmol/L) 1.30 £ 0.31

n =9, Values are presented as means + standard deviations.

GIP: glucose-dependent insulinotropic polypeptide, GLP-1: glucagon-like peptide-1, HDL: high-
density lipoprotein, HOMA-IR: homeostasis model assessment for insulin resistance, LDL: low-
density lipoprotein

AR ] AR E TR LR S 22ERFONE - IR EACHTRIE ORI 4 S OB R[] TAEIX
72/no7z (Table3-3), Fiz, ZZMERFOMEIZHER A H CAIE R MBE 2B L ZIEF 2
LW BIIAONR o, RTCOMBEHFITNTNORBRA L LEERL . REBETICIEW
L TR EOFHFEERITRD bR -T2,
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3-3-2. mETGREZEIL

TG RIEIXERDHD S B TIEE(L Lo 7o, IREZELZOMORE (SM £,
SMF £, SMFV ) Ti¥, 60 /3 LIRRICZEMER & TN L (P<0.05), 180 /3 f&lTHk
RiZlg o7z, 180 3% D TG IREITEERIEERTHSH SMF B#% T 170 £ 114 mg/dL &
ez R Lic, TG b &%, S B &R T, 60 01X SMF &% 23, 120 43 & 180
SrRICIE SM B & SMFV B A K& 0vo72 (P <0.05), SMF & SMFV O Cld%E
M 727no 7= [Figure 3-2 (A)],

TG @ IAUC 1%, 60 sy PABF 2 CTOREM X5y T SMF %2R S 8% LV b RE <, 0-120 47
TIX SMFV B#% b, 0-180 27 Tk, SM B, SMF &, SMFV BE#DET TS EB% LV LK
X)o7z (P<0.05), TG @ 0-180 53 @ IAUC I E B HE O H ERFIIZKE <, SMF &
& SMFV B8O CTIlEZEN 72/~ 7= [Figure 3-2 (B)], #E 725 E R CTHIREEIEOH NI
PV TG IR ELITRE O EA- 238, BIRE A THEE Lo 7z,

3-3-3. MEIDL-aLRTFO—ILEEZT{t

B1% D LDL-C LS00 T Nc 2 b L= as, Zefghf & b _T#=E %72 <. LDL-C &
EZE b &, dAUC & HIZRBR A T2 IX e 2 > 72 (Figure 3-3),
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Figure 3-2. Mean postprandial changes (A) in serum triglyceride (TG) concentrations (A) and
incremental areas under the curve (IAUCs) for serum TG (B) in healthy men during a 180-min
period after consumption of four test meals containing the same amount of boiled white rice with

or without side dishes

n =9, Values are presented as means, with their standard deviations represented by vertical bars.
S meal: staple food; SM meal: staple food and main dish; SMF meal: staple food, main dish and fat-rich

food item; SMFV meal: staple food, main dish, fat-rich food item and vegetable dish.

*Significant difference (P < 0.05) from S meal. P values were calculated using the Wilcoxon signed-ranks

test, with the Bonferroni correction for pair-wise comparison between the meals.
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Figure 3-3. Mean postprandial changes (A) in serum low-density lipoprotein cholesterol (LDL-C)
concentrations (A) and decremental areas under the curve (dAUCs) for serum LDL-C (B) in
healthy men during a 180-min period after consumption of four test meals containing the same
amount of boiled white rice with or without side dishes

n =9, Values are presented as means, with their standard deviations represented by vertical bars.
S meal: staple food; SM meal: staple food and main dish; SMF meal: staple food, main dish and fat-
rich food item; SMFV meal: staple food, main dish, fat-rich food item and vegetable dish.
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3-3-4. MPEEE

ISR 1342 T ORERE THEEL 30 pZRICE— 27 L7220 120 0 RITITZEMERFOE L 21378
mol, 30 s OMBEE L EIZ, SETRbREL, TR+ XM +HFEIBED SMFV £
DEEITSEHR IV /NS WEAZRH Y (P=0.077) SME & T/HNENo72(P<0.05),
SMFV 1% O MBEZ b &%, 60 2% It ORB A L 0 /NS UVMETHS L, 120 5% I121E
FR+ IO SMF B & LR THREIC/NE 2572 (p<0.05) [Figure 3-4 (A)],

M #ED IAUC (X SMFV 81213 S &% L ik LT, 0-30 20 (P=0.078) & 0-60 4 (P=
0.090) CIF/NEVMEE TH D | 0-120 43 TII/h S0 o7 (P<0.05), S HIZ, SME LKL
T, SMFV &% 0-30 408 L 00 0-60 43 D IAUC 28/ S > 72 (P<0.05) [Figure 3-4 (B)] .
M4 0-180 43 @ IAUC X S Ik LT, SM & 87%. SMF £ 94%C, SMFV BiX 63%!\
mzonTniz, E8 (S ®) OBBIC K20 FFE, BMEREEEZEATLERLRIRE
ZMA DT & (SMFV &) (IZX 0l Eshiz,

3-3-5. mKA VR VREZEIL

A AV VREITDTNORBEERE TH RN L TREZICEAL (P<0.05),
180 /3% CHZEMERF L W b EWMEE 72 (P <0.05), 4> AU D 30 45% 3 K060 70tk
DZEAbE L TIAUC X, SM &, SMF &, SMFV %12 S &% LV b K& 22 fE72 - 7= 3R
B CHEZRZIL -7 (Figure 3-5),
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Figure 3-4. Mean postprandial changes (A) in plasma glucose concentrations (A) and incremental
areas under the curve (IAUCs) for plasma glucose in healthy men during a 180-min period after
consumption of four test meals containing the same amount of boiled white rice with or without
side dishes

n =9, Values are presented as means, with their standard deviations represented by vertical bars.

S meal: staple food; SM meal: staple food and main dish; SMF meal: staple food, main dish and fat-rich
food item; SMFV meal: staple food, main dish, fat-rich food item and vegetable dish.

*Significant difference (P < 0.05) from S meal; T Significant difference (P < 0.05) from SM meal;

* Significant difference (P < 0.05) from SMF meal. P values were calculated using the Wilcoxon signed-
ranks test, with the Bonferroni correction for pair-wise comparison between the meals.
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Figure 3-5. Mean postprandial changes (A) in serum insulin concentrations (A) and incremental
areas under the curve (IAUCs) for serum insulin (B) in healthy men during a 180-min period after
consumption of four test meals containing the same amount of boiled white rice with or without
side dishes

n =9, Values are presented as means, with their standard deviations represented by vertical bars.
S meal: staple food; SM meal: staple food and main dish; SMF meal: staple food, main dish and fat-rich
food item; SMFV meal: staple food, main dish, fat-rich food item and vegetable dish.
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3-3-6. MK GIPREEILL

B%O GIP JEFEIX, 228 & el L TR TORBRAE THIN L (P<0.05), GIP I
S BZIZIX 30 pRICE— 27 L2 o723, SM £, SMF ., SMFV &% Tl 60 5 I —
7 L7 WER & L BITERO NI L72AY, 180 4315 T b 28I & b R TEWME7Z - 7=

(P <0.05, GIP Z{t&ElL, BHROETORMKFH TEROHLD S BE EHXTHELE
tr SM ., SMF &, SMFV B#%ICK&E o7 (P <0.05), S5HIZ3055%. 60 5% I2iL,
SMF &% O GIP Z{L &L SM B L bR THRE o7 (P<0.05), SMFV &% D24k
X SM B#% & ZE1X 7~ 7= [Figure 3-6 (A)],

GIP @ IAUC (X, & TORMIX /T, SM &, SMF &, SMFV %I S &% kv kK&
-72 (P<0.05) . SMF 8|3 TORHKX/STSMEHZ IV b RE 7208 (P<0.05)
SMFV 1121 0-30 47, 0-60 43, 0-120 %3 TiX SM &4 & #1372 7>~ 7= [Figure 3-6 (B)] .
GIP @ 0-180 47 @ IAUC 1% S BIZ%x LT, SM & 178%. SMF £ 266%. SMFV £ 233%7- -
7o, Bt O GIP REITRFTOIREEH EOBEMICEOCH BARAEAIZHIM L7223, B3
% 7= SMFV £ CIIH 23 i < vz,

3-3-7. MIFFEHXEER GLP-1REEEL

%D GLP-1 L, Z2MERs & i L CaToRBRE c#imL 7= (P<0.05), GLP-1
EIE. SE. SM &, SMFV B8#%I(213 30 n&IC e —2 Lig o723, SMF £1% Tl 120 43
ICE—27 BAH bl 120 53150 SMF %0 GLP-1 Z{k&iX S & (P =0.065) & SM &
(P=0.091) & b L C R & VMEIE A3 A 5 vz [Figure 3-7 (A)], GLP-1 @ IAUC X SM £,
SMF f&, SMFV Bf#%IC S B XV b REQREL R LEARBREBOFERAZITITES 20 -

7= [Figure 3-7(B)1.,
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Figure 3-6. Mean postprandial changes (A) in plasma total glucose-dependent insulinotropic
polypeptide (GIP) concentrations (A) and incremental areas under the curve (IAUCs) for plasma
GIP in healthy men during a 180-min period after consumption of four test meals containing the
same amount of boiled white rice with or without side dishes

n =9, Values are presented as means, with their standard deviations represented by vertical bars.
S meal: staple food; SM meal: staple food and main dish; SMF meal: staple food, main dish and fat-rich

food item; SMFV meal: staple food, main dish, fat-rich food item and vegetable dish.

*Significant difference (P < 0.05) from S meal; T Significant difference (P < 0.05) from SM meal.

P values were calculated using the Wilcoxon signed-ranks test, with the Bonferroni correction for pair-
wise comparison between the meals.

82



(A)

(B)

AGLP-1
(pmolL)

10

1

0 30 60 90 120 150 180
Time (min)

=S meal ==—=SM meal SMF meal =—=SMFV meal

GLP-1-IAUC
(pmol X min/L)
600

500 |
400
300 |
200

100
s
0-30min 0-60min 0-120min 0-180min

Time (min)
OS meal OSMmeal OSMF meal BSMFV meal

Figure 3-7. Mean postprandial changes (A) in plasma intact glucagon-like peptide-1 (GLP-1)
concentrations (A) and incremental areas under the curve (IAUCs) for plasma GLP-1 (B) in
healthy men during a 180-min period after consumption of four test meals containing the same
amount of boiled white rice with or without side dishes

n =9, Values are presented as means, with their standard deviations represented by vertical bars.
S meal: staple food; SM meal: staple food and main dish; SMF meal: staple food, main dish and fat-rich

food item; SMFV meal: staple food, main dish, fat-rich food item and vegetable dish.
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3-4. EER

AR OTBREIL, RSN L2 =XV X0 TR EX -G E L, [FESAEIX
KIFE R (SM &) T9.8 g, WERIFERE (SMF&) TI192g bR bDD, &% TG
M FH Le, L L, B 180 0% £ TOMTEY TG BEEAIEZIERE TG i
EOHAEL L TIREIN TV 180mg/dLY 225 Z L idhoT-,

B TG BEIL, 1 BIORFTREZ 30~50 ¢ BT 5 LH LN EF L 18 20
%, ZEERFOMEIZEK S £ TI~8 AT 5 Z EAMEINTWD B —FH T Zh
F T® Maruyama © "%, Bubois & "6 17 D5 TiE, 1 HIORFT 10 g~20 g REDIEHE
AR LIS AEORE TG REDOE— 7 IZET DRFHIE 2~3 RFHERETH Y . KHFFET
X, B% TGREO Y — 7 XERTE 2o T,

BHROFENHIL, BFEOMMD A TR JIREDHEBIZLD B 15, BHLE
DEFETOMRFTH, MLEFLEMLHD TG REEIPHEBICE Y B2 D Z L3
HEINTNG W2 N2 =250 2 FZ AT RFERED TG REIZ, A AV SRHIEL A
TAHREME CITEEEHE LY EFARE W) 1 ABERPET IS\ CE&S S 77 7 4 -
X7 FUREMENVBEFITEVEE LY ERARREN-72 20 2R RESTWD, £
7o, NZ—30 g G AT RFEIREZIC TG RE LA-SKE - 72413 HOMA-IR 728 &2 -
T EmESh TS 2 A XU ARGUEDERIZ, VAERY N—EDIEHEIR T %
XL, ZHICED TG Z#kT A2 A n I/ v VLDL OfFHEH, T07H, A
VAU ARBUE R AT DR R E B TR, AR TR L7 1 [H OB T o 2 i
HOERTHEE TG RENAMIEOMEHE LIV b I b LA T EELH Y 1 A4

JBEZ 0B IETERT 2EZLPRBD b,

ABFZETIE, 1 OBFETIHEKDO 2 L AT 1 —/L 210mg ZH5E 10g~20g & [FKFICHE
L TWD A, &% D TC . LDL-C &, HDL-C §# I W97 T h RN & bl L T
AR, REBEMOBENL o7, M3 L 2T a— LB, NNELLDa L AT
27— VI, FIRCOA R, R A~OPRINC Lo TIRE SN D, BF COIREEIIC L

2 AR ZEIHE | AL 5y Wh 2 il L. LDL O JFIE~D D Az ik L, 1fi{E LDL-C #2JE
FIRTFSES 12, ZhETIZ, &% LDL-C IREIX. 30~50 g DIREER TR L, Wb
RIIEBI LB E R/ 2 218 RENW L 0 30 g DIREAFALE AFENREOR
FETHRBZICLDL-CIREMET LZZ L WARESNL TS, [FEEaL AT r— LA
Aff L2 TIX, IREE a LA T e —LEd bl ERrnary br—L &L ik LT,
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% 3 FFRI O LDL-C B2 kiE, JEE 0 g T L AT 1 —/L 140 mg DHDOFER Tl = >
fr—A Bl EbLS, JEH45g LRIFFICa L 257 1 —/L 280 mg £721% 710 mg Z#EH L
T AL RO b vz 122, REFFETOR 20 g DIFE L RIFFIZIN 1 Ey D=L AT\
—/L 210 mg PEBERIIR#ZEOMF 2L AT v — VRE EA A& 32 LidhhroT,

JBE A% 5 Z & OEZBMFEIGE~DRBIZOWTIL, kAWM EZ LS GhRih (HE
50g £7/21X75g) 1227.7g~100g DIFE & M A CTEILT 5 Z L2 L0 &% O Mmb)s & 13
A 2 3 106108, 119 - ify #E GIP L & GLP-1 JREEITHEINT 2 & O 106108 ¢ o 2 Y L & T
TR LU 2o 7o 106108119 = L ANHEIN TS, — T, BE 715g 2B LR/ H
—25g (J§E 202g) ZMAT-EBEL, BV OLOEEE AT, 1 BB RKEBE Tldim
B EH 2 Lo, BEFETIIRANACOLOERTH MAEEITE<MA 6 TEBY A
=M THEDLLRP-T 12, 2O Z &k, fFE TN 2 B4R T
W Z EICE RSN TS 1B, RIFETILEERIFERE THDH SMF BTN 75g D
P L CARF T 192g DIFE Z &b D & LA, 2 E TOMYE L e CTHXIIZ
DI WIREATINE, B &R O M EAMEIRA AU EINEIAE TR o T,

— 5T, B#%# GIP REIZEFOIEE A EOHIMIT N H BRI L T,
B FEER TIIAEN OIEARDOEENNTY >N O GIP & &R GLP-1 2 H&IKAFRIIC
MU Z LRSS TN D 2 RIFFE T, @R NI W T, AR WIFE & THR GIP
BRI T 2 2 & 2R LT,

TEMER GLP-1 )R B INEEA N T 28 B0 e BT L U LR R Th
o 7o 102,125,126 7o - WAARTEPER GLP-1 I3 & OIEESCE A E OBEIZ X - TIEHEm L 7
W ERPEINTWND 1M KFETO GLP-1 INE R BENRICEIV ARREERIR
Mol DO —21%, HEEEAEDOENLATHIE 1418 LHTORholcZ Ltk b
NH LR,

Flo. RFFETITEEN O EMFHEA BT 5 2 L IC L0 &% TG REO EA-BIH S
NAHZEEMFFELE, ZRETITRbL TV A BFAMRAR T, Wil Iz BWikiEx
4~15g EZBIIMZ D LICED . BHZL TG A v I 7 a2 EHIHENAHE ST
Z WS 127129 UL, WO FIZ OV TIL, Maruyama H1E/30 170g & X2 —25¢g (21Z
INAE TS g MAT-RET, 1EINAKICLDB% TG RERTIERIIEON 2P -T2
ZEEWE LTS O, RBFFETIE, IFE 20g 2 T RFICH LT, FEE BHE O R HR
FEICBOWTHER SN T2 HE0E (1 H350g 3 70bb 1 8K 120g) 1280 BWitkikEs
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4.4 ¢ OKBPERDSME 09g) BRTH28FL Lo, HFRERIZLY TG LA oML T
RN LR I N,

LrL, —F T, MAHICONTIE, EEN 75g &7, MERRERE LI-RFEICHR
EMZHZEICEY (SMFV ), BRE2E ERVWAEE (SMF ) & A Tl &
SHT, BRICE N KB, B0 07N 3 — 2RO L EF (B 5 %
KThHv, BREmOELZZETDEDITRENICER THLEEZ LN TND 2130, L
L, BREAWEELZZ EORMVCEARICNZ 5 Z LI L5 B%IMBEISE T T 220 %1
EH LIZfIZ b0 CTh o 198112 = n & TORET, BEIMILRE LR OB 52722 5kl
RO TIE, 10gLL EE REOHR I RWBHES RF IS T g 10010
ARWFFE T, JeATHESE 10911 & B TR OIS D 22 W B llHE B CHLBE R R 2 R W B
T2 ENFERTRELATHD, £, NRZITRMHMED O I TIXRZ M EA- 130
fil S g o ey, RRFIIEE b INZ 2 & BFMEE A2 ShzZ EamdE S Tn
LB, ZOMPREREZ D L AR TITIREZ MR 20> 12358 ORGET 2 L Tlhgngs,
SMFV 8% O &% MBS E O 1L, B3Rk O WK & IEE 2 FRFICERL7-Z L i
LOHEHBRHRIZL D bDEBEZI LD,

ABFRIE, A 27 LF UIREICKT D BB O R AR LRI OMETH D, =
NETICEMFMED A 7 VF VISEICT 28T, Ml S - il & 72 13808
R DO BIEHEIZ DWW THRFT SN TV A D, T ORERIT—F L Turguy 109-112,133-136 - J ()
ETORED S IE T DA TH D -2 N a s F-PHREAORES L, BHE (7L
a—RA) ORI A EEVNG D TEVNGICBEI S Y S, Thbb. B/ NMETO L3 —
AW IX A S Av, A T/ TO 70 a— AWRIRENREINT 5 Z LItk > TR%
GIP 73 Z 41l L, GLP-1 3 WA ¥R 4 2 2 & vy S Tun g 137-139, By 3 it oo R Wikt
KRBT N a—2ARNOAFICL>TH, ZOXI A 7 LF U3 DE{bR 4
C 2Rt b IR TE 2200 LILRW A AWFFE TILEF R OEHUZ L - T GIP & GLP-1 ®
BOSIFEDL L iRnoTz, LL, el BRERIZK > T, GLP-1 ® LAZHEF T
5283 EEERLUEWZET @2 A3 25 GIP 10 2252 ERSED
ZEiEnnoi,

— 5T, BRIFERFIHCB VW CIRE & RN ICEH XA BT 5 2 L2k v, o ofsEt:
B IVBIOIaT A RREAEINSEAZERMEIN TS W g fhaTx
=R BT A RIEHERLE 2 A L EARAE(L T BRI < 2 & 2SR & 14 142
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NEE L FRFICEP A BT 2 2 L ORICHOWTI R T 2R ERH A 9,

AIFFRININS O DRRAR S S, H—ICER - 3 - AlIEE L TERSEZR&MDE

FAFLRC R E O & 7 X WA, Bl S A REIC LY . REOH - IRERH
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Summary
Study on Developing Dietary Therapy for Dyslipidemia:

Comprehensive Improvement of Risk Factors for Atherosclerotic Disease

Heart diseases and cerebrovascular disorders related to arteriosclerosis cause a quarter of the
deaths in the Japanese population, accounting for more than 20% of cases requiring long-term care.
Prevention of the development of atherosclerotic diseases is an urgent issue from the perspective of
extending healthy life expectancy. Major high-risk conditions for atherosclerotic diseases include
dyslipidemia, diabetes, hypertension, and chronic kidney disease. Also, metabolic syndrome
combining a cluster of multiple risk factors including abnormal lipids, hyperglycemia and elevated
blood pressure, based on visceral fat accumulation and insulin resistance, is associated with a high
risk for the development of cardiovascular disease. Therefore, prevention of atherosclerotic diseases
requires comprehensive management of these multiple risk factors. Unlike pharmaceutical therapy,
which involves administering multiple drugs targeting each disease, dietary therapy is expected to
be effective because it corrects target nutrient intakes for all risk conditions and thereby ameliorates
multiple risk factors.

The Japan Atherosclerosis Society recommends, in the “Guidelines for Prevention of
Atherosclerotic Cardiovascular Diseases”, limiting total energy intake and maintaining an
appropriate body weight, limiting the percentage of energy derived from fat and saturated fatty acids
(SFA), decreasing cholesterol intake, and increasing the intakes of n-3 polyunsaturated fatty acids
and dietary fiber, as the foundation of dietary therapy. In addition, a low-salt Japanese dietary pattern
(The Japan Diet) with reduced fat from meat and animal fats, and the consumption of a diet
combining soy, fish, vegetables, seaweed, mushrooms, fruits, and unrefined grains is highly
recommended. However, the effects of dietary therapy recommended in the guidelines have not as
yet been fully examined.

On the other hand, familial hypercholesterolemia (FH), a genetic disease caused by mutations in
the genes related to the low-density lipoprotein (LDL) receptor pathway, confer an extremely high
risk of developing coronary artery disease (CAD). In recent years, it has become clear that FH is
relatively common, though the severity is variable, and early detection and appropriate treatment of

FH are extremely important issues for preventing CAD. However, dietary therapy for FH patients is
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given no consideration in the guidelines.

Furthermore, postprandial hyperlipidemia and hyperglycemia are also considered to be
independent risk factors for atherosclerotic diseases, and dietary therapy that modifies postprandial
lipid and glucose metabolism must also be seriously considered.

Therefore, in order to develop effective and appropriate dietary therapy for dyslipidemia with the
aim of comprehensively improving risk factors for atherosclerotic disease, this study was designed
to clarify the dietary issues and identify the optimal target food groups for dietary therapy, based on
the actual food and nutrient intakes of dyslipidemic Japanese patients. In addition, we evaluated the

effects of food combinations in a single meal on postprandial glycemic and lipidemic responses.

Chapter 1: Food and Nutrient Intakes in Dyslipidemic Japanese Patients [Study 1]

Dyslipidemia is a major risk factor for atherosclerotic disease, and a quarter of the Japanese
population is suspected to have dyslipidemia. In order to provide effective dietary counseling, we
endeavor to ascertain the current state of food and nutrient intakes of these patients, to clarify foods
and/or food groups for which the intakes should be corrected, and to then set appropriate dietary
goals. To achieve these aims, it is essential to ascertain the actual state of food and nutrient intakes
of patients.

Therefore, the first purpose of the study was to determine actual current food and nutrient intakes
of Japanese patients with dyslipidemia. The observations and data collected were then used to
extract dietary issues, and to clarify the food groups which should be targeted when developing diet
therapy for dyslipidemia. We conducted a dietary survey of 104 Japanese outpatients with
dyslipidemia (51 men/53 women,) between 30 and 65 years of age, who had not received dietary
counseling.

Among patients with dyslipidemia, we identified several with nutrient intakes deviating from the
current dietary therapy recommendations for dyslipidemia. That is, when values exceeding the upper
limit of each nutrient recommendation for dyslipidemia were taken into account, the intakes
exceeded these recommendations for lipids, SFA, cholesterol and salt in 83%, 77%, 88%, and 95%
of patients, respectively. On the other hand, dietary fiber was scarce and less than 3% met the
recommended amount. Increased intakes of eicosapentaenoic acid and docosahexaenoic acid have

been recommended, but there were patients with low total intakes. Based on the relationships
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between risk factor biomarkers for atherosclerotic diseases and food intakes, it was suggested that
SFA intake might be reduced by limiting the intakes of not only animal fat, including meat, poultry
and processed meat products, but also confections and sweets. The intakes of fish, vegetables,
seaweed, mushrooms, konjac and unrefined cereals were revealed to be low. In addition, the effects
on LDL cholesterol (LDL-C) concentrations of seafood other than fish, such as prawns, shrimp,

squid and shellfish which had not received sufficient attention, merit further investigation.

Chapter 2: Food and Nutrient Intakes in Japanese Patients with Homozygous Familial
Hypercholesterolemia and Dietary Therapy during MTP Inhibitor (Lomitapide)
Treatment [Study 2]

Homozygous FH (HoFH) is due to mutations in both alleles of LDL receptor-related genes, and
patients exhibit remarkable LDL-C elevations, resulting in premature atherosclerotic cardiovascular
disease. Lipid-lowering drugs that rely on upregulation of LDL receptors have limited effects in
achieving the recommended LDL-C management goals in HoFH patients. An oral inhibitor of
microsomal triglyceride transfer protein (Lomitapide) was recently launched as an agent with a
novel mechanism of action not mediated by the LDL receptor. Lomitapide reduces production and
secretion of chylomicrons and very low-density lipoprotein, thereby reducing LDL-C. As lomitapide
causes adverse gastrointestinal effects due to reduced absorption of lipids, a very low-fat diet is
required to minimize these effects during treatment with this agent. In addition, consumption of
dietary supplements containing vitamin E and essential fatty acids is recommended to prevent
deficiencies of fat-soluble nutrients due to the reduced absorption caused by lomitapide. Although
a global phase 3 study has been conducted, there are as yet no reports focusing on the dietary intake
and/or nutritional status of patients during lomitapide treatment.

Therefore, in order to clarify the actual food and nutrient intakes and to identify problems with
clinically-supervised low-fat diets during lomitapide treatment, we investigated the dietary intakes
and nutritional status of Japanese patients with HoFH on lomitapide treatment.

The subjects were 8 Japanese patients with HoFH (4 men/4 women) between 35 and 75 years of
age. All were in a phase 3, single-arm, open-label, multicenter clinical trial of lomitapide and
completed 56 weeks of treatment. The trial included a pretreatment run-in phase (weeks -6 to 0), a

phase in which the lomitapide dose was gradually increased (escalation phase; weeks 0 to 26) and a
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phase in which the maximum tolerated lomitapide dose was maintained (maintenance phase; weeks
26 to 56).

Six weeks before starting lomitapide, daily intake of supplements (vitamin E and essential fatty
acids) and dietary counseling promoting a low-fat diet, in order to limit the energy intake derived
from lipids to less than 20% of total energy intake, were started. Dietary counseling sessions were
subsequently held once every 2-5 weeks, 16 times in total, by a registered dietitian in each center.
Two-day dietary records were kept before each dietary counseling session.

The energy intake derived from lipids exceeded the target of 20% in 5 of the 8 patients in the run-
in phase, but then showed a gradual decrease, resulting in a reduction to 21.8% of total energy
consumed as the maximum intake during the maintenance phase. Through frequent dietary
counseling, low-fat diets can be implemented by changing the intake of fat-containing foods, such
as meat, poultry, and seafood, as well as fats and oils. In addition, while taking lomitapide, 7 of the
8 patients lost body weight, and their serum vitamin E and essential fatty acids concentrations
decreased despite supplementation. Guidance to ensure sufficient energy intake and measures to
prevent deficiencies of fat-soluble nutrients were confirmed to be necessary. However, our routine
daily lipid intake assessment failed to ascertain the relationships with gastrointestinal adverse

effects, and evaluation of the optimal amounts of lipid intake per meal is still needed.

Chapter 3: Effects of Consuming Main and Side Dishes with White Rice on

Postprandial Glycemic and Lipidemic Responses [Study 3]

Dietary lipids have been reported to dose-dependently increase postprandial triglyceride (TG)
concentrations. On the other hand, postprandial plasma glucose concentrations are determined
mainly by the amount and type of carbohydrate contained in a meal, but it has been suggested that
lipids, proteins and dietary fiber consumed at the same time as carbohydrate also affect glucose
concentrations. Postprandial hyperlipidemia and postprandial hyperglycemia are considered to be
independent risk factors for atherosclerotic diseases. Therefore, in study 3, we assessed adequate
food intake amounts in a single meal from the viewpoint of postprandial glycemic and lipidemic
responses.

Meal loading was performed using a randomized single-blind crossover design to assess the

effects of consuming main and vegetable side dishes with boiled white rice in combination, with the
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amounts recommended in dietary therapy for dyslipidemia, on postprandial glycemic and lipidemic
responses. The subjects were 9 healthy men 30 to 49 years of age. Four test meals were designed
using the same amount of boiled white rice as a staple food, with or without side dishes. The test
meals were as follows: S meal (control): staple food alone, SM meal (low-fat meal): S meal and
main dish, SMF meal (moderate-fat meal): SM meal and fat-rich food item, SMFV meal (balanced
meal): SMF meal and vegetable dish. The SMFV meal conformed to the energy ratio recommended
in the “dietary reference intake for Japanese”. After fasting blood collection had been conducted, a
test meal was provided, and blood samples were collected 4 times until 180 minutes after the start
of the meal. Biomarkers for both glycemic and lipidemic responses were measured at each blood
collection time point.

The postprandial TG concentration increased slightly even when the appropriate amount of lipid
was consumed, and this TG increase could not be suppressed even when 120 g of vegetables were
consumed simultaneously with the moderate-fat meal. On the other hand, the combination of main
dishes, containing moderate amounts of lipids and proteins, and vegetable dishes with rice
suppressed postprandial blood glucose responses as compared to rice alone without excessive
increases in the insulin and glucose-dependent insulinotropic polypeptide responses, which lead to

the accumulation of nutrients in adipocytes and thereby promote obesity.

This study, as described in the above chapters, revealed many dyslipidemic patients receiving
treatment to have nutrient intakes which deviated from the current recommended dietary therapy
intakes for dyslipidemia. Based on the actual dietary intakes of dyslipidemic patients, it became
clear that in modern-day Japan it is important to not only refrain from consuming animal fat and
meat, poultry and processed meat products, instructions widely provided in the past, but also to
evaluate and refrain from eating confections and sweets, in order to optimize the effectiveness of
dietary therapy. In addition, the development of an educational method for meeting the goals for
intakes of fish, vegetables, seaweed, mushrooms, konjac and unrefined cereals, which are
recommended for the prevention of arteriosclerosis, was suggested to be important. Furthermore,
meals comprised of staple foods, main dishes, and vegetable side dishes with recommended
nutritional prescriptions are effective for suppressing postprandial blood glucose responses, but

postprandial TG elevation is not responsive to this strategy. Further study, focusing on dyslipidemic
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patients, regarding the types and amount of foods consumed in a single meal is necessary.
In the future, in order to establish a dietary therapy regimen for dyslipidemia that can
comprehensively ameliorate risk factors for atherosclerotic disease, it is necessary to resolve the

above issues by testing and verifying appropriate dietary interventions.
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