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# ox ¥ & : Type Il diabetes mellitus (Type 2 DM) is a high prevalence
disease in clinics, and 1ts complications are also included
in the ten top death causes in Taiwan. It is common for
type 2 DM patients to reach for complementary alternative
medicine (CAM). Red yeast rice(RYR) extracts was found to
possess lipid-lowering effect on patients with
hyperlipidemia. According to American Heart Association
guideline, patients with DM should have more strictly
control in lipid profile compared to patients with
hyperlipidemia. However, the impact of RYR on the lipid
level and insulin resistance of the patients with Type 2 DM
with obesity has not been evaluated.

This is a randomized, double-blind, crossover clinical
trial. Our primary measurements is (1)metabolic syndrome
percentage(2)sugar AC ~, insulin, leptin, ghrelin, adiponectin,
lipid profile (TG, Chol, HDL-C, LDL-C) and hormone peptide
related to obesity and diabetes such as insulin, leptin,
ghrelin, adiponectin, apoB100, apoAl, GLP-1, GIP.
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(3)demographics include body mass index(BMI), waist
circumstances, and waist-hip ratio. In this study, we will
evaluate the therapeutic effect of RYR on patients with
type 2 DM and obesity and establish the distribution of TCM
pattern and correlation with insulin resistance, sugar
control, lipid profile and obesity-related hormone. This
result will be an objective and useful reference for
treatment and prevention of diabetes mellitus and metabolic
syndrome clinically.

. From this trial, we confirmed that red yeast rice
formulations can significant improve obese diabetic
patients with waist-hip, total cholesterol, triglycerides,
and LDL concentration in the blood, which can reduce their
incidence of developing metabolic syndrome and protect the
cardiovascular effects. The mechanism may be owing to
decrease in the concentration of ghrelin and leptin
resistance improving effects. In the other way, red yeast
rice may reduce the concentration of apo-B100 to protect
the role of diabetic vascular lesions. Detailed mechanism
still remains to be proved by larger clinical trials and
animal models. From the above results, we can determine the
red yeast rice preparations for diabetes and obesity
disease is a safe and effective lipid lowering,
cardiovascular protection alternative medicine.

red yeast rice, diabetes mellitus, metabolic syndrome
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Abstract

Type II diabetes mellitus (Type 2 DM) is a high prevalence disease in clinics, and
its complications are also included in the ten top death causes in Taiwan. It is
common for type 2 DM patients to reach for complementary alternative medicine
(CAM). Plenty of herbs have been proved to be helpful in controlling blood sugar
and losing weight. Red yeast rice(RYR) extracts was found to possess lipid-lowering
effect on patients with hyperlipidemia. According to American Heart Association
guideline,patients with DM should have more strictly control in lipid profile
compared to patients with hyperlipidemia. However, the impact of RYR on the lipid
level and insulin resistance of the patients with Type 2 DM with obesity has not been
evaluated. Besides, the Chinese pattern distribution of patients with diabetes mellitus
and obesity has not been established in Taiwan, as well as the objective observation
of the correlation between Chinese pattern of diabetes mellitus and sugar control,
lipid profile and obesity related hormone.

This is a randomized, double-blind, crossover clinical trial.Our primary

measurements is (1)metabolic syndrome percentage(2) blood test include sugar
AC ~ insulin,leptin,ghrelin,adiponectin, lipid profile (TG, Chol, HDL-C, LDL-C)
and hormone peptide related to obesity and diabetes such as insulin, leptin, ghrelin,
adiponectin, apoB100,apoAl, GLP-1, GIP. (3)demographics include body mass
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index(BMI),waist circumstances, and waist-hip ratio. In our second measurments,

we will evaluate the life quality of these patients using 12-Item Short Form Health

Survey (SF-12) which developed for the Medical Outcomes Study (MOS) and also

using questionnaire of quality of life that was designated by World Health

Organization. In this study, we will evaluate the therapeutic effect of RYR on

patients with type 2 DM and obesity and establish the distribution of TCM pattern

and correlation with insulin resistance, sugar control, lipid profile and obesity-

related hormone. This result will be an objective and useful reference for treatment

and prevention of diabetes mellitus and metabolic syndrome clinically.

. From this trial, we confirmed that red yeast rice formulations can significant

improve obese diabetic patients with waist-hip, total cholesterol, triglycerides, and

LDL concentration in the blood, which can reduce their incidence of developing

metabolic syndrome and protect the cardiovascular effects. The mechanism may be

owing to decrease in the concentration of ghrelin and leptin resistance improving

effects. In the other way, red yeast rice may reduce the concentration of apo-B100 to

protect the role of diabetic vascular lesions. Detailed mechanism still remains to be

proved by larger clinical trials and animal models. From the above results, we can

determine the red yeast rice preparations for diabetes and obesity disease is a safe

and effective lipid lowering, cardiovascular protection alternative medicine.

Key words: red yeast rice, diabetes mellitus, metabolic syndrome
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MEATEBENER - AT KENRGAAMET Y N9 > ik
P BATRHEERRRA L RoA G A2 — 0 ARIE B B Fkom Bt B 15345
B 2001 F 2Rk m A BlIELZTEAD > 2011 FAMENTEAD - M
2720304 HemkEABAEATEAC[L] - BERRBRRAELEHHEERER
LERERERE  HPRRARHEEUARAEGTELL —BRRGEHE - RIFEEER
fR&tded >0 82000422009 mm A A t+E LT ARKEIZE =
FA BHEAREENT[2] EEBGFTARRRELENE B B EE
PR PTG BEFA I P e s a0 R R & A LR 3w > HSL FEA 6 R T
ABRBAT ERAAB R —([3] -

LI BERRAOLRRF T REZAOLEN BRI ESEAERORR
HECELFH S a0 o RIFEZR SRR G5 S - FRHEN GRS IRE K A — 18
FENHHIAAR T LeHEdgoaE R FHRIRIFER  waa®k 5
Wmps -~ R B FRMAGHREE0E(4] 0 BRFEE T RESLE - EER B
JE (FLB ~ P RE - RBFEBE - HERBE) 95 AKE[L-T] - AFHAH U
BB EFMRNEREAVERRBRRIEER - ST RRREZHEHILA T
[8-10]

B TR B AT 2 HRALRA T R & 260 RAA 0 BTBREEE L
HEBEIFT AR " 28%(100), 4+ T FT2EAZ600# B4R > £71A
08 BATHIREREK R EMEE TE100 28 Eek | EEMEFET
TR ERERAARMGLLE  RERAZABELE RV BEBZHERY
#E o RIABRGER -

2. AR ARBERAER

REREIE > 453 RO RERE 0 R F 2 AR R —BEZARE & 0 R{E
ot R E R S R IE R LR RO e R e B SRR E ERFE AR E E o
e EAM RSB BH SR > MmE 2 AR BATRIIFEZ I v d g
mesli b RS E > GIEREAERY  HERYE - FR% - LR ik
BIREILE ERAREAFAZBENRY - ARG ZIEKR il BMEREY
A A AR e

FEA AR RZERLE 2B ARREZHFRRA L[] £
#% %2 B Nurse Health Study i&#¢ 84000 A% 16 4 » 73483 BMI % 30-34. 9
HoOUBEL2ABERMEEZE20.145> mBMI BB 3509 EFHHE 38
12 [12] 2R H =R B2 284K A E (NHANES) 214537, 5 4 BMI A& 30-34. 9
FHo BEL2AMEBOEREALTEESR 10,14 [13] 1993 £ 1996 47
L BB R % %34E( Nutrition and Health Survey in Taiwan) &¥#8-~45




% BMI Eo— B4 > AR BB AR X3 > odd ratio & 1.13 [14]; #—
TR EE 2 AR ek R E (AN BRI ) A M - [15]

YRR At ffs B W e &322 50% A A 0 WA BFIERR e BE IR R B E A
HafSE R RE R 5E TONAL[LI6] ) — A ARAESHREELERKE
o PSRRI BRI v > B4 E S B H kB Y ek B AR
(triglyceride-rich lipoprotein particle » |4 ARAK %8 B Rs & & ) AT B 2
I o — 30 R B 5 R L RR AL 0y B (5] o fis & & 5 A48 1ipoprotein
lipase » fi#% LPL)#9hse B2 B A2 B E MK - R REREHFTE
NG HZ IR T RN R EHERECRAERRANTAKRRE > MEAA
MEIRTIEREFEAERECHAERR > ATABEREZOERZI— W
AR SRR BRI A B E R REISHER —t LRA ST RZRETAY
(secondary prevention) o &% BAAEHAE EREGERERE > bR T
& BB KA AN AR E F 6,35 Simvastatin Therapy in Scandinavian
Simvastatin Survival Study (#§#% 4S), Cholesterol and Recurrent Events
(#54% CARE), and Long-termIntervention with Pravastatin in Ischemic
Disease (f#% LIPID)&E# %)% E[16] - miR4% 2013 4 American Heart
Association guideline #F7#%Fk ik B4 05 Bl B354 6 1238 > LB R B
FOIRE RS E G P RIE R A T0mg/dL SATF ARG 0 B 0 35 4 & o
[17]

HABATEL  BRaf5AE T A EES RIrHE Statins 4
B 6T o S B2 — o (2R B AR R S o B B R AT 2 AEAS B E
> BUA BRI RAR BLERE % > Bkl B MR R R A BREF
KT g R FAD A5 H 3 89 7 K o

i AREME (B 1590 F)eREHE B £F T EEHRTEA,
ERIER b haR 0 TRZ S BBROTES  RLEBER -~ fT#GE 0 %
YA RBREZREOTE o | > PEEZRFRH L0 X LA o
TFHRER IR E S RGTH, TR - KAk” FEEE—R RE
AR A IR R R TR > 2 2000 FEUFHAE TBER T A
BHTo mARANS—E T PENE | > maRaEEESRIFHE > HA
HAR Ry TF:

1. Statins (Lovastatin & other monacolins) : ¥ #p#] HMG-CoA B & &g 4F
F o BT SAET Hp bl HE B BE A, 0 BB T AFRARARE B Rs & & (LDL-C) > RAZEE
fs&a(DL) @ Al e ¥ R o

Ao ps BB Unsaturated fatty acid

KISy /b 2123 v -GABA(Gamma-Aminobutyric Acid)

B B2 Phytosterols

H 58 Isoflavones
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WAFEFRIEE" FEBFRE—R HMAEH BATRTIEA ®E Statins-like 2
Wik BE R EFHENT] LEHR% PE2ELS FELE RV ea1ER
R P Eiz il JRE o 18R 4o 407 BE R AR | HNNE R A R BE B R iR AR 0
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— BRI ERY
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TR A R R SRR R E 4 4048 B B ) A TR AR B BE T e Be A Ak, 0 TR BT A AL
AR 3 o B B A% 9 BE B B2 4914, 9%~23. ThA [ ASARE B RE B B2 £921%~27. 6% R
X5 A—F BEEETTAKERD A EH 0 =B HHA5:E15. 8% 0 B B LA
apolipoproteinBi£26. 0%[18-19] - kT & a9 L A B R F R B 4c 404 B H 20 &
# B E A A& R AR BN B BT 6 & 5 69 M Pr A A 6 81 F A 4o BT o fiE £ A L
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BT A E RS AT ~ BRSS9 B RRIE ~ RARBR B RMEiL ) £ERAS
#n % 1% 3% B Fadiponectind. F B8 # 6942 % » btk A =T At & 15 3% 3 & 4 | PPAR-T
gene®y FAb & B LK P adipose tissuety n AL A R 3pdl Bs B A R 0 Bl ik i
Wl BHREERI2] - MAEAS—EHMERINLERCHTA LR ES
streptozotocing| 4 #8 Fk /& 69 /s BAR A &g mm g4 F1 A2 B (21 ] » 12 R 4S9 BE AR
R EHN B ER BRI EA AU ER AR Z X3 0 B R& & 44
W Pk o B RBBE & R BF 0 e BE BT R BR AN G R 0 B BL AR SRER B R A
B "&£ M A5 —3kLipoCol Forte , AR3PAEME KA &0 BE Bt/ B A8 2L & RAHE 12
BELLA) ~ PR S AR B &Mk B ErAHLA L o

A — @ HATEA L RE S 8 LI AR T A A H R SR B A

Re Bk A e B AR B 8 @ % (4w leptin, ghrelin, insulin, adiponectinZ%)&
BB EMEGTE - REMBELES - =+ F3T 0 REARBARZITANKAE > £ &
RLKRS S RiES - AFFEREFRATER - A219965F 5 R 18 &
(leptin) 4 > EREHOEB O RLFL - BB IR IRV eyt
—HEAY  CERBULRBEETRE  EMmipHBRL PR > RV R - HE
WL RBEE RS > AR ELGE  KMirsER2AITA  FIRRAR
Refy BAEE T E 2 B ey 47 - M Bl B BN YA A TFHAE R
BEEMBERER T HRAHEEN > LENHRBHITAR XY mMAL
RERE(19] o 3 R pE4E 553 Ghrelin, adiponectin%hormone peptidefif 454
FIEABAETES AR EA MG BRERARIEZBRO R A E 148 B
[22-23] » B ki i@hormone peptide #93F4E 7 £ REIFE 4 H N B N e E K
HOBE -




A Em TREZREZHEHIAE EAR  BAAERTICELRS
AP E LN IR - ERIEA - KRR E B [24] 0 ERENEER E
oy Al dpe A B B & % (&w:leptin, ghrelin, insulin, adiponectin %)
8 AR RE LB BRG B -

Rt eZ BT EHBEVNDHAIEAN AR EE - RAMERR
&G ShE egAB B 0 BRI AR B R SR B AP B S R B BR B R TR
fr TH 0 45 HEE R E N B F ey R IR T HE R e TA R Bos % o TR R
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B owB e
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(1) FREH L EGAH

AFRHEUESETAIBHOERTERE - KAREBIIZAEALE » A3t E
W TO A B35BT A8 ol AP 4 B A6F BMIT =27 k&M A =80 24
R PEREE =90 o e b IR R R B AR R -

(2) Ax#Af - 1038 A1 BAZ 104407 A 31 81k

(3) #Rmszsth A -

U - RS FTRXET HEARBERETRIMNAN S PIRAREZ S
# o BERAFBENRA > MEsA 4 DUEERRARTEE Am (L2485
— B E-RAEB A Ba (REBA-ZEAERE—RaHBE) Bak
ERADA —HTOA-
Aa (ZEMHs— 5840488 & LipoCol Forte TM-22 & @48 ) @ b Tt &
600mg > &8 Fopik A > £IRAWAEA% 0 AL TREBUARLB 2 AREL T
SR PANE I
B (B A-ZEF8— 3448 & LipoCol ForteTM ) & 45 F 22 &L %l
600mg » 5B FetRA W R » BT E 600ng > AEHE 2 AREFLT
WA HEFAR e
B. FE #5825 B

Rt E B TR > AR SAS A S E > R — @Bk > ALK
7| 5 Jk (permuted - block randomization method) » 2R & & AR4E 85 R &
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e PTGk B AT > PR BBt E EHFAFREE -
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B R % ( serum creatinine AP EFE 2.5/ L)
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FRFHTE
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B. HOMA-IR ~ %2 B o #% (sugar AC) ~ HbAIC
C. Z=pamBsh5 (TG, Chol, high-density lipoprotein cholesterol
(HDL-C), low-density lipoprotein cholesterol (LDL-C))

(MR EF4LAEB

A. PeREARRAE & % insulin, leptin, ghrelin, adiponectin ~ HOMA-IR

B. apoBlOO apoAl ~ glucagon like peptlde 1(7-36) ~ HSCRP

C. Laygg4ss (BMI) - p2@E (WC) - 2k (Waist-Hip-Ratio,
WHR) ~ f & ~ 3k

D. A7 %’E’FE}%\ (SF12) RWHOA 7% Ju g P 4 (WHOBREF-QOL) (P 4 —)
E. Efg bk (ALT AST ~ Cr) ~ CPK
F. P Epmpaigynhs

(8) &I AZZREF X
[. 5845 (BMI)

A ZREEEZRBRY EFTE S RS (A2 B
FT—fr) BREEE (AT E2 )BT —11)

BxaAXAESBYESHEH SHEIHU=HE (2F) /585 (2 R)’

[LEBERZAE  RAFTZRERY  EFTEERHHR > B EER AR
R o R 4 HR (Ostlund et al.,1990) > R EEE A E ( N B NBLF —
i) BlERZREME > BEXAR—A > BRAFT=R > REFHE
Bl EZHERRELRH K0

A 2B (WC): fl@mBh B ik F&49ar LR A 7 2AKF4%
B. & E : &R REFAKFR
C. &%t (Waist-Hip-Ratio, WHR) : f2E /% &

1. A58 0 AP R A R ad (WH0) 4% %8 B A & %R
(SF12) > SbPT 4 2ot Tl 2k 400 0 B B 5 13 5 AL 56 35 0 R 2 4% PR 0 P
% A —fpoiEaE T A

v ﬁz_/&;}ﬁﬁ : ﬁﬁ?ﬁﬁz_/&#ﬁﬁzﬁ{i}ﬁ#%&{b*ﬁﬂ ° #@ﬁﬁiﬁl/\gﬁéﬂglﬁ fa] 7%
Ao R RE LA EHAB I o AR LR b P R BR IR R -

V. @ik & : triglyceride (TG) , Cholesterol (Chol) : high-density
lipoprotein cholesterol (HDL-C), low-density lipoprotein
cholesterol (LDL C) e

VI.insulin : s 4t &4y insulin R EZ#§4E A B4 M R U E AR B Rk €0k



(Linco Research, Inc., St. Charles, MO, USA) -

VII. Adiponectin : 22tk A AACEH S > BRinl &9tk bk (-
80°C) RMATAFEmH o it Padiponectin &8 45 M A 4 M Bl 43 7T A
oy # 4% S (Linco Research, Inc., St. Charles, MO, USA)- i3
1B1%& 251# A double-antibody/ polyethylene glycol 4 > #1A 1251-
lableled adiponectinii & —18 % #$a&yadiponectin rabbit
antiserium °

VIII.  Ghrelin: 4 ¥ ghrelin iR E#1E FA A &M B A TR AR 369 £ An
7% (Linco Research, Inc., St. Charles, MO, USA)- 2x125I-lableled
ghrelin 1F &8 54289 248 547 7 B € 49 89 4R FR 12 A 10ng/ml -

[X. GLP-1 : o %% #GLP-1 7B 4545 A M 4+ B 4 U F 4R 3k 8h %% M 7% (Linco
Research, Inc., St. Charles, MO, USA):- zx125I-lableled GLP-1 % %
B AT Y

X. ApoB100 : o %% F ApoB100 7R i§ 4% F A 41 Bl U F AR 360 %k ke ok
(Linco Research, Inc., St. Charles, MO, USA)- xA125I-lableled
ApoB100 4 2 38 #eA% 64 o

XI. ApoAl : do %% 4 ApoAl 7B 548 A M 41 Bl A 7 F AR 3k eh %% M 7% (Linco
Research, Inc., St. Charles, MO, USA) - xal125I-lableled ApoAl 4 %
B HEAT Y o

XII. GIP: 4t $GIP B E 4% A A4 B U R AR 3o B ok
(Linco Research, Inc., St. Charles, MO, USA) - 2A125I-lableled GIP
1 2 38 AT WY o

XITI.  HSCRP

XIV. e EE TEBEE L

(9 #RsstaHrF X

=

B AT EERE D THERB IR B AR EA 2R EF

B. REKLEER - BREER - URHLAEHZRIE | SN R B2 5 ¢
# M last-valve-carried-forward (FOCF) a5 » #4748 % BRI 09EE -

C. —&&trHik

2. PR SITREE A EE (two-side) » SABAHF K E /0. 052 F K$UT -
3. FRAEHBER AIWEBE R

(DERBEH Ik

¥ os 4H4fiE g F 0 5182 A parametric = nonparametric two-way
ANOVA 2R 3 47 48 ) b #

T~ stfan % & 0 £ A Cohran-Mantel-Haenszel statistics for
control RiEAT4FRILE -

A FHBREAREHAZES  HNEEFEHEA Generalized
Estimating Equations 7k > 4t##85]4 € > % A Paired t-test
% Generalized Estimating Equation °



(10) FAEFAR AT H R

LSRR A E BT 5% (BM) REZE -~ BA ~ & -
SRR MRS MR EFEER R EMERE AT EAMER B
H parametric # nonparametric two-way ANOVA R 474 R tbdk o [B) BFHF A
independent t testhk T A H eFE N B aF eF N oM aeAREH ~ kin
FE T g (BM) RAZE ~ FEELL ~ oF - SBERBASH - B & Fraids
BoFeAMERR AR EAMER o BRI R EEA 6 RS R
B~ 88 2458~ oS s mEF(nultiple linear regression)##i,
AR 35 A H SRR & AT RERE B B e BE A R K 0 B B A 9 X8 R AR AR
R B EA #7008 SR B A B BE B R % o g 69 A F AT EK )

(11) #A4F 5 B

[ BREFZRAHZ > KRELAM > BRETMHEE ~ARBBXEEH
S
¥ B ST S5 (BMI) -~ 2B (WC) -~ %k (Waist-Hip-Ratio,
WHR )
Z ~3E P MOS-SF12 - WHOQOL » pe g B2 a2 H & &
A ~ 44 AC sugar, HbA1C, high-density lipoprotein cholesterol
(HDL-C), low-density lipoprotein cholesterol (LDL-
C), TG, Chol, insulin, leptin, ghrelin, adiponectin ~ apoB100 ~
apoAl ~ glucagon like peptide-1(7-36) ~ HSCRP ~ AF & =5 s (ALT ~
AST ~ Cr) ~ CPK
[I. H#»>HA@mBae AakRAEERSE—5wE BakkA
ZRB W
[T, wWAZRZABARMEABEFERIhq > A @R ZURAZHEE WA B
WRAIBIRA F £ R — KW A
IV. BHEXERE RBTE
¥Rz BT =48 (BMD) -~ @A (WC) -~ it (Waist-Hip-Ratio,
WHR )
C ~3EE MOS-SF12 > WHOQOL - pepk + B Al g2 &
A ~ #h i : AC sugar, HbAIC, high-density lipoprotein cholesterol
(HDL-C), low-density lipoprotein cholesterol (LDL-
C), TG, Chol, insulin, leptin, ghrelin, adiponectin ~ apoB100 ~
apoAl ~ glucagon like peptide-1(7-36) ~ HSCRP ~ AF & =4 st (ALT ~
AST ~ Cr) ~ CPK

(12) AREARE :

B RTREEAARSS Kb - RBERER > ZHEIERETH
ERREEH o —EFER AL > BRI E 0 R EMSER e R4
RERRIEARTERIERE— S K - A—F @ ZHAMARAEN B
P BAF B aE £ % (GOT ~ GPT A2 i M4 LA b ; BLER BF K7 B % 18 2. 5 4%
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A E)3k CPK #5838 % > AT AR BRI RATARO R RRIE » &
Bpis i > S E X BB %é%ﬁﬁﬁﬂﬁﬂ& ZRBRARAKREZE TR
EEMRMN LTHEFARFHEORE > EEHAPNEMNIEEZHHT > LA

BRMEE e EEAFAREHS -

(1) RBEREE# (adverse event) o
(2) A& 2t (vital signs) B LE ~ JkiE ~ FHRBE o
(3) s E - AFEhachE ~CPK 4% -

ARFAZAR

Adverse
Event ! 2 3 4 :
@”%&ﬁ“”%g;;&dgfﬁiiiﬁik\Eﬁ%iﬁz
N ’ 2 e il 7~ i
Anorexia 52 HIBARA KL R /& Cs % TPN |42 Ha 7t
- il k8
. %%%iﬁ%‘
y 7}%—3 - /X%-ﬁﬁ
A b L AN
BRI IK 0 R . . | 2T Rk .
p ) 3 75‘_ 7% A .
Nausea |[RHIBARA K Hﬁigihz éﬁ%;/% #EC 5 A >24hrs IV %f.é Wz PRI
G . Bk~ B R TPN
IR ek
B R AR ARG %kﬁi@";ﬂi@* BA-BRBEO R g vy oy
Diarrhea | B k# > 12 |6 R » H <24hrs &4 IV| 4 >24hrs IV #ik é%ﬁ " FAIE
<4 R BRI ek s
e 24 JNBE 2-5 R 0 K (24 JNEF>6 R B A
Vomiting |7 N2 | oahes 6 IV dmit | #>24hrs IV % %ﬁﬁiwz SATE
> & % TPN 745
" " He - B 3 D
Le Bk 2V 5- | te R 2D 10%- o .
. ) B -
Weight loss|10% » &34 [20% - %%%ﬁﬁiﬂ?cfzgg %Q%i”z A TE
N N ﬂu‘/i BEEE 1
TPN 74 %
%% w55 B ¥ &R (VASS-7) | EA T
Pain | it b [POREEREBEIZ (VASST) » FORAE |, o AT
s T mABEE A | RRERBAAY T ~
S 4 > {2 R % ADL |% ADL
Hemorrhage |#2 4% » 7R & &y o an o TRmAZIEE "
, specified |dn % i o % #i o FEHENN AT
. B fz é \f;ﬁ ’ %5%5 ’ ~
Other GI ;24 ¥#:%| A i}j j;jﬁﬁzj’yfa‘;i FLBRZINN B | ERFLEDZ 38 7T
symptoms | ¥ 2 fE @ADL =W ADL (EE S )




(13) LR &

WEZEH > FEFE 20 RE 65K - AR ARRBEFF - BHELIE T (total daily dose
SR >8Rk E SRR B 27 0 BHRE =00 A% 0 =80 A0 o

AN T
&4 T04

LT AT E

NHER

[ AN (FEGE-RaefBE-2REE) (3BA) }

[
/iﬁ’i’? CERAREM - P BEAMYE E% - MOS-SF12 - WHOQOL \
BlE FRE =458 (BMD) ~ 2B (WC) ~ %tk (Waist-Hip-Ratio,
WHR )
# @ AC sugar, high-density lipoprotein cholesterol (HDL-C),
low-density lipoprotein cholesterol (LDL-C), TG, Chol, insulin,
leptin, ghrelin, adiponectin, apoB100 -~ apoAl ~ glucagon like

\_ /

peptide-1(7-36) ~ HSCRP ~ AT & = #& (ALT ~ AST ~ Cr) ~ CPK

G Ak 0 4

[ B@(%@m@”%%%%fﬁﬁﬁﬁi)@wol

-

N

A& T4BE 600mg - B8 FRRA > ER )
AR waRRABREERXAE A%
FTREF AR RE ERRELTER - 3t

MO BREERALERE  BL T4
600mg > LA B4k & & R AR % H 4 F w B

ST E 600mg 0 &8 TR W A%

B FRT S e (BMI) -~ s2E (WC) -~ Bk (Waist-Hip-Ratio, WHR)

A. 34 P AC sugar ~ HbAIC ~ high-density lipoprotein
cholesterol (HDL-C), low-density lipoprotein
cholesterol (LDL-C), TG, Chol, insulin, leptin,

k chrelin, adiponectin, apoB100 ~ apoAl ~ glucagon like

/

-

%#éﬁﬁﬁ,uﬁﬁﬁ%@%%%%ﬁﬁ%%%ﬁﬁ%ﬁﬁﬁ&ﬁ&ﬂ%%&<\
B B FTARZ B E B RSt R LM A —F @b ARRE
Ay ¥R B E ARSI R R E R R B E

™ E

J

» 33t
B e AR o
, 4/
fiﬁﬁ DARAEM  ReM T BEAME 4 ~ MOS-SF12 - WHOQOL \



(14) H b

1.

1l

1il.

1v.

Vi.

Vil.

BHREEFXAGPILSRERN TELEGEH > Bl R S o -
BHBRIRAFEERE— B ES XA - =% samples 5P T 248 » BA code
Yot BAH RS RREM A RET 2% (CASE REPORT
FORM) > &P F &4 - IR 7 X A FHBRIZFE DEFRA - 2N
IRZREELE GNP RLEEFGENERRAEH > B H ik
CASE REPORT FORM
FEAFLE ABRESEEAE SFI2 A
s K REFH B :

1. RREFEANRERA ~ HX W E EWERE RAERTE &4 h

—RALBRA " FEBERE— XATR %
2. FXAEAHLAT—RER 0 BRNE RF ERHTREATR

o o
T~ BRI HN-800C o ARG » AL B — PR o

T E E s ot ¢
i. RREZREFHM  BERAEEE) HKEKA - AFHIE
E5% > HEAELEE 0 s complience B4 424k 0 b e Ao AR
% o
BB FHRE 6
. HEHITETHAABHEE "EARXEREWEE KT

By e
2. BHEEXAEMAKRLS ETHLAEA L4 b FEALK
";és‘ o

3. ZREFUGHSRBET > HBEB LIS TR 00 | 5% -
. O BHZXBEITARALEZERER  ThEAAF -
5. AFE2RBREZEHARANARAE  RAEMMEER °

(15) B AR Rt - A RER

EEREE— B EX UG

A, ZE2%is—9B & (LipoCol ForteTM)4& + & 5 % 8805792438 N4 » 4%
TANE > R ER N HE LR FTEwE— -

B. AR E £ %5 — 3545 1.16% HMG-CoA inhibitor (0.95%
lovastatin ) » & E 2L (FEK B ) ARk ©

C. FiAKSBRLIERRIAAIARS N > E2BRYGHFLTE
WEIRE > R oA E = -
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Chuang Song Zong Pharmaceutical Co.,Ltd Ligang Plant
No. 119-95, Sanhe Rd., Ligang Shiang,

Pingtung, Taiwan, RO.C,
1873+  TekBB6-8.7734343 Fax:RR6-8.7734346

CERTIFICATE OF ANALYSIS

PRODUCT : #:xf#Hs—%i2# LipoCol Forte Capsules Manufacturing date. : 2013/10/25

BATCH No. : SM001305
DOSAGE FORM : Capsules

Expiry date : 2016/10/24
Date of analysis : 2013/11/08

DETERMINATION SPECIFICATIOS RESULT TEST METHOD
gha #0 Deep red color capsule,

Description filling purple-red powder Conform QO8-SM001]
Average Weight 700mgt10% 704.24mg QO8-SMO
Weight variation + 10% Pass QO8-SMO01
Disintegration test = 30 min 200072717 QOB-SMO01
Loss On Drying = 9.00% 3.73T% Ph.PRC 2010
Total Ash = 5.00% 2.85% PLPRC 2010
Acid-Insoluble Ash = 2.00% 0.23% PR.PRC 2010
Dil. EtOH Extract = 12.00% 24.86% Ph.PRC 2005
H,O Extract = 10.00% 22.61% Ph.PRC 2005
Heavy Metal Limit Test ICP-OES,QL (mg/kg)

Arsenic (As) < LOmgkg ND 0.63

Coppers (Cu) < 50.0 mg/kg 3.97 mg/kg 0.31

Lead (Pb) < 5.0 mg/ke <1.56 mg'kg 1.56

Mercury (Hg) < 0.2 mgkg ND 0.06

Cadmium (Cd) < 0.5 mg/kg 0.37 mg/kg 0.16
Pesticides Limit Test Ph.Eur 6.

1. Total DDT = 02ppm ND GC/MS/MS

2. Total BHC < 0.2ppm ND GC/MS/MS
Microbial Limit Test Ph.Eur 7.

St (\nacitle lecobl = 10000 CFU/g <10 CFU/g Ph.Eur 2.6.12

E. coli Absentin g Negative Ph.Eur 2.6.13

Salmonella Absent in 10g Negative Ph.Eur 2.6.13
Identification QNR-SMON

lovastatin Positive TLC
Assay QO08-SMO01

lovastatin 4.79~6.61mg/Cap. 5.84 mg/Cap. HPLC

b,

Citrinin Limit Test < 1.0ppm ND LC,MS,M‘S_';‘ DLGppE)

Doc. No.:Q08-SMO01-06 ; Version No.:02

Chuang Scog Zong Pharmaceutical Co., Lid
Ligang Plmt

She o Somrs

=or3. /. 1/

Shu-Tuan Chiang Manager of Q.A. Depl.
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W-ARRER

AREREA SOSMELZBXALREE  EATREH 104> K

PO MmAAE D mAEBA PRIRBE 4 A6 REA AL
R B R LB At > — I E B HIR £ > NEEREEm B LEE S
hasB iR g 8 4 0 A va i B i AEAE B RAE SR Y — AR AR ER
WA EYBHZBRY  ZMAFR&XRS  RETKAIRE LA 56
froA@ 294 B 6Lt 3MmAEM  Bat2Tfm £v4
18 etk > AL F Mk > ho A2 HE — ©
WHERKREHRRE(Table 1) » A 8 P34 55. T27.0 B 40P 345
A54.948.0 st Lt A% £ B - A £ 4 70.51+10. 3kg > B 408 F
A T5.1413.8kg» Mtk E LR > AR TAFHE 21588
HRBEIRyEHRAABRELER MARAREILER @ HARE LM
ot bk~ Ao EREE - BB BAEE £ R > ek
B # %40 adiponectin ~ ghrelin ~ leptin > FSit X G S b RBEELE -
# Table 2 HMTUAEZMABE SHESHEURHE LR
B BEAES —MERERIAE MR REHEMILR T RBEEE -
e /R B3 > A — PR ase % HRFRLABREY
b B iR A R — 18 A 1% E AR ey (A 4 0. 8840. 05;B 48 0. 91£0. 05,
p=0.02) ;22 Baff _MELBLaEHE—EA% HBFEILAER
WA BBAE £ - MAENILERI My > BB RBALF —HERA T
YuEEG o BMERSBE SR EABEZ S THECS. 2413, 8kg to
74.8+13. Tkg, p=0.04; 29.5+4.2 kg/m2 to 29.4+4.1 kg/m2, p=0.04)
e R4S B BARE Y s mA AR REASL —TSERA 4%
RFESBERAZER  BERSRE SHMLARAF UG - £RFEI
S BATTRAF —MEERE  REBEETYH  BREEPBEE LS =
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HEBE R ESHRE  BREFEAXBEENTSH > £ A AR RE
EE—RE_IEEEREER -

AL S AT AERE A AR BafaRan  AERLMERE
RHEBELRRBEHRE > MBBELER - RREEES Y RPIERESR
—FEEREE 0 A BB R A ARG R A AR BON B B 2 R R BG4 0 4R 0 B R
BE % e AR (167, T£24. 8 mg/dL and 190.5432. 2 mg/dL, p=0.004) > 12
FRENF ZFERIGHRT - A WA REE — 18 A & &) EREE B AR B B 4
BRF 44— 18 A 6945 B X A8 % 69 % (208. 5131, 3 mg/dL and
164.9432. 6 mg/dL, p<0.001) - M AE4a P9 L3R8T > A A AR 4400675
BY > 4ARE B BERA % 09 F (195, 2433. 3 mg/dL to 167.7+24.8 mg/dL,
P<0.001) » {22t el AR A R B 76 Btk 0 4005 B BF X A8 % 6y £
(167.74+24. 8 mg/dL to 208.5+31.3 mg/dL, p<0.001) - £ B %42

ST BB — AR AR R B  AREREE RS YL 2AER
4RIE R 1% o WARE B BR R AR % 6 IFAK(190. 5132. 2 to 164. 9432. 6,
p<0.001) - fEE =B H b AE AR B B EREZ AN > mardLalifa
NERARBEEZR - MABABEILCWNERBOREEEEGABENB
48R PR 2 R B 6 4% 69 35 3 (107. 8426. 3 and 126.5+31. 9 mg/dL,
p=0.02); M & H —MEAEEIREREE BaBEadictnit Aa
AR L AE Bl BR AP AR5 % B s ey 8 (151. 2432, 3 and 106. 8+30. 4,

p<0.001) » 248 P9 EL 8RBT - A 4035 % A 2076 AR 1R 58 B AE B B2 AR 3 TR 1K

{e B2 R RBIGHEN  REEBEBEESBEE TS ML B adE2 2/
HRA REEER B RAE YL BABR NG RE > HREEER
BE 08 % 8 1K -

/e ReEAE BB A K 3R 0 AT AR 44 insulin, HOMA-index,
%4 & adiponectin R & AR 4r 28 Sk Z B AT R AR R AR F 9410 - 27T A

AR 4tz 4 M &) ghrelin A #8269 T (p=0.05); M A AL AR A ©
15



LHBRAZEBE > Hane leptin RELA BFEF T HEP=0.04);124
itk 885 > ghrelin #v leptin R#f & 8% £ & - & apolipoprotein Al 3
S0 BIST R e a il b od > A iR A 4o 4078 F IR A R R B PS4 -
HIREARLL BaaRey 3 (P=0.02) » #R@amtbRIE£BEE - ™ A @ARA
46 4% 0 H 47 apolipoprotein B100 4.8 3 &4 T F&(P=0. 003) » 12
FE R R AR R E X A% a9 £ (p<0.001); 42 B aadp bR R - £
wF b A5 3R 0 A e AR Al 2 144 09 apolipoprotien B100 /R & #8 %
ML B 4R A gk T BB B R W o
7t Table 3> L8Rk 44075 SRR Al R AL 14 69 RS HALL X530, JEIR A 4o
2915 KRR B Lb B 2 LR A 2 BB BFEA T 1 0. 05%(P=0. 04) » M H 48 5% B
BE ¥ A T 12.8114.1%(P<0.001); fm HE =B B A5 LB 3 T %
10. 0 £25. 2%(P<0. 001) » &% E Re % & £ 88 % T I 15+21. Th(p<0. 001) -
f4E apolipoproteinB100 » 4. o] R 4r 4948 88 3% F %
5. 1£35. 9%(p=0. 001) -

Table 4 T Afe&idirfficmik MR EZELGBAEZ L @y
S¥RI Her @Rl SEESIL ARARER G A& T ERAELE &

mEER -

i3k
AARRAREF » BIAET TP ETREREBIER &4 66
REREE 69 AR R B ~ 4aE BB - Z B H bR ~ BRRE A& G AR R
BRAEMEBHME > MERBE - TARDZBEEEIER EH ¥
apoliporotein B100 /R AR FIRIKEEREEG1ER -
BEARIERERFE S lEEF R eER 0% A2E 0 —3F
Py B B BB F R R FIUE P RS BRI o 0 (BT E 2=

B H b A5 6 Bs & @ @k (triglyceride-rich lipoprotein particle » 15)
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AR IR E B A& G ) ST B H W o >0 — 306y R B T o AR L RE KL 69 B (5] 4
Be & & Bs g lipoprotein lipase > f§#% LPL) oy shre B & Bk B Z itk =
HEMEAS o EBRAE AR OB SE EREE G M6 =& kb5 A8t
WEB B2 G AR R IR3 b 0 HEEAR G Loy =8 HibEs 5 2 ATRAS e 4L -
ATt SHEEEEOEEERE - 2WMAE EREZ QIR BERZ# A
HIEMESR EER S > EEBRED > BERS AR E SR G Bk
BMEBIEEERE S MRS hEEREEREEAO LN EABESAB

ZHEACAER > B H WAL » B G B ke B BT AR 8 IR 4a iR (foam

cell) » MAfdm &R L[25] - EATERT » KM EH LALLM

o BAZHERMERSUABRELEREORS  BERESEHEE QL

B R o

WBETH LSBT IS L o 4506 B B4 Ak Badr &) & (HMG-
Co A BRBEHPHIH]) - ARAF MG M R AR SR BR3E T 4o 4048 B % ) AE 1605 B 8%
FRT 4 B P9 B AR, 0 ) BT A R AR 5 o s B RS P9 RE B B3 4 14. 9%~23. Th
B IEBRARE EEREEL 21%-27. 6% R % » A —F @&EE T A X EK 3
Rg 8 6 =B H kA5 15. 8% » B By $ 1% apolipoproteinB i
26. 0%[18-19] - i B B 40 % B db th 4 49 | B R AR Z BB AN AT H
MIEARAE AT ~ BRI E00B KRB ~ AR R B KL EER kT
{73 B -+ adiponectin 4.7 #8 % 694% & » sbAF A °T AE L34 183 &) 3 4]
PPAR-r gene &y7&/b & 3,07V adipose tissue & 54t LA B 3] Bs By A
R0 BB R h] B RBER[20] c MR —ESHME R AR R
#7T A 2 2 & & streptozotocin 3] 4848 fk % 69 /s BAR R 4 do WEE HI 42 B
[21] > {2 x4 e B R 3RBR E 7 B 500 6 K FAAILAY B0 2 A R A B AR
I X L IF 0 B Wb & SHE R SRR & PR BRI B IR 6 b S W B BIR A8

R o mART IR T > 44030 8 4o A B 6 BB AR SR B OF RS 69 b 2
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HFRBEEEFMEARERE LA A B E LB ENER > RERFLRK
FIRA TR A BE » RRXFF L ERRE AR B KT 69765
R REE L H B AR B EGER - R RITERSTHRE M —
18R WG BB ABREN TR ABEMREIEE - BEEL
MBS ME T B R0 ~ 57T B AR 6 TR H R RS B R % B9 A
A F[26] c MIbRMITAE R - FRA LM RE > RFTH
N8 e BRI RE B 6 s e B R R A E o

Jef BE3R 5 R4 — B A BB EEATIERBF ~ B H B AS R
175 BB B B 1 o ARAE 3 NCEP-ATPITI 32 248 ks 69 B B AL ) ©
KSR BTAK S B m Al LDL-c B RSB 100
mg/dl - kiE BAZE (O 100 mg/dl) JEH & hoik HAT B 06 i R fo e )
[27] o e BAfesRERE R P > ARRA 44— 18 A% > LDL th K52
100mg/dL sAF » 2 ZARIFEBEMRE[18] > A RRAGFRZRHMEA - LMHE
K018 B B T2 8] 21~27. 6% > B BT 38 F 4404, 7T 14 8 FEARAR 35 BB Bl
B BB BE O RIEEBERE IR E SR HER -

B—F@ o KRABREELFRA —BA % T—EAZELR
AEE o Hibfs e S RE BB ~ AE EER BN X DB 2R A EE - RIFS
RO B i B A BR8] - HitmME ARMEA > 2Xb i
BB BRI B - MAERMRBRT > GBREM R A —BAREDBEZE

L BSIER 2t B REBOIS/ER > — Ao THELZERKFMY

g

3
MR EB R SR G FHRMEAOER TR A ARG ERRE FHREDIERT
ey ReZ anmigiEtt » xR RGO ER -

MmAEREREE BRI n 0 RAERALERA T FH SR a1k ghrelin &
BETH > £ BAELZEESREL & leptin(EE)ELBEENT
& o Ghrelin 732 &1 B 3Bt p o isb ) — B B R > B A RSB R ARV

RERreIAI A > BEBNaERHPREEETLEER - mBEFFRIES »
18



ghrelin 978 B 4248 Foms & 4 69 o i R B ¥ R EL B H A% hwa [28] > MlE
% ghrelin 38 /o » 38R BARAEZBF IR F LA D > TR KRG T BT
B R TE BRI SRR B ghrelin B E - A KREHE
BRAEEERE - 2RF— @ £ B AR A AT BB E I LR
R RHE KA BRI & FFIERE 0 B e ks R E LB
FoORA IR aiEEpER % 0 B b HIEIK ghrelin 894/ A &3F
4 2R AR B SRR BB A o b R o M Leptin 9 P X LM A K
BERAREET  BEEZITHEANTERTHE  THRPLIKY 95 Iy
TRBR RV AE BN WA B AL WHIE SR M ELSRE 2
ARHAB T IERA - 2R B RBRAE ) EE R PR E RS
i T AR 6B R A > B b B T RIS R T B
W42 B B Ao BAB[29] o M fe AT 6B F A BUR A Ao 4 A R leptin K
RAEBEUY EREF MBAMRAREH G ABAENTHE 24284
AR B b4t R R F B A % leptin resistance #9348 &
R RECRENHA > MEB SR LI TR JALE— REFRIME
> AXAEB@AETR ALt > F AR LI IE ¥ SR A SLAEER -
fm 4& apoliporotein 2[4y ° APO-Al #» APO-B 4-%] & HDL #v LDL &4 £ & &
R @ > ATE AR LA B R F IR R T 0 R H R B R AT
B - ARIFEBEHTIE L - BB EH R T &) apo-Al BB — AR
& M apo-B iR AlAB BN — AR FH[30] - mAERMHTRT T LLH
6Btk apo-Al BYRE A BAE 9% 0 ™ apo-B IR E A BAE 69 K
BHRBELED DI ES O LR T OER—[18] - BLBAIT A
P2 3B 4 50 B B — 347 B B K apo-B100 #4978 B 2R 32 247 308 Sk gk B
B R ENER -

FESVER @ 0 B AT &R o fn Bs 6 7 B B A PR & A oY 3 4F A do AT Th e B

SAMAEXTHCPK EARERAE > MERMRRETT LREEHAL
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BEORAREMRIE AR CPK LA EEFHE N - RH XK E
FYRA—BIRREERAERAEYBURIE {2428 % — R B A K
B AR BB AGEFHAERERA FRZR MR Y > Bk
4B B A AL AE Sk A B IR B B R A M R AT~ RE XA Kk
B o AR B ey B o
WEBRINGAEF LSRG F— - Frplralsk RALHERZFME
XEEHZERBHRERE  wESLREOERL > HILRRTRERTL
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Figurel. Trial Profile and Design
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Table 1.Characteristics of Participants at Baseline

o group A (n=29) group B (n=27)
Characteristics p value
mean (SD) mean (SD)

Anthropometric data

Age,yrs 55.7(7.0) 54.9(8.0) 0.69
Weight, kg 70.5(10.3) 75.1(13.8) 0.16
Height, cm 158.2(6.7) 159.3(7.9) 0.59
Body Mass Index, kg/m? 28.2(3.7) 29.5(4.2) 0.21
Waist Circumference (WC), cm 92.8(6.6) 95.8(7.9) 0.13
Hip Circumference (HC), cm 105.5(6.9) 107.1(8.2) 0.43
Waist hip ratio 0.88(0.04) 0.90(0.05) 0.21
Biochemical data

Creatinin 0.64(0.10) 0.72(0.18) 0.06
GPT 35.2(19.1) 32.3(14.5) 0.53
CPK 101.5(97.9) 89.2(55.6) 0.57
Fasting blood sugar, mg/dL. 130.5(43.2) 144.9(57.2) 0.29
Glycohemoglobin, % 6.76(1.4) 7.28(2.08) 0.26
Total cholesterol, mg/dL 195.2(33.3) 187.1(33.8) 0.38
Triglyceride, mg/dL 170.2(74.2) 220.6(239.6) 0.29
High  densit lipoprotein,

8 Y pop 50.0(9.7) 45.9(15.0) 0.23
mg/dL
Low density lipoprotein, mg/dL 134.2(33.5) 123.6(29.2) 0.21

Hormone peptides

Insulin, TU/L 13.5(5.0) 14.9(8.0) 0.53
HOMA-IR index (GLP) 95.9(80.2) 69.2(74.6) 0.29
Adiponectin, ug/mL 7078.8(1983.0)  6543.7(2951.1) 0.51
Ghrelin, pg/mL 666.9(544.5) 590.9(488.1) 0.65
Leptin, ng/mL 18.3(12.1) 15.8(13.3) 0.56
Apolipoprotein Al, mg/dL 166.0(32.4) 156.4(33.1) 0.37

Apolipoprotein B100, mg/dL 111.6(26.9) 106.1(21.6) 0.48




Table 2. Measurements at Different Stages and the Days after Intervention

measurments stage  days Group A Group B p-value
n=29 n=27
mean (SD) mean (SD)
Weight, kg 1 0 70.5 (10.3) 75.2(13.8) 0.16
2 - 70.5 (10.5) 74.8 (13.7) 0.19
p-value for pair t-test 0.81 0.04*
2 - 70.5 (10.5) 74.8 (13.7) 0.19
3 - 70.2(10.1) 74.9 (13.8) 0.15
p-value for pair t-test 0.15 0.43
Body Mass Index, kg/m? 1 0 28.2(3.7) 29.5(4.2) 0.21
2 - 28.2(3.7) 29.4(4.1) 0.25
p-value for pair t-test 0.92 0.04*
2 - 28.2(3.7) 29.4(4.1) 0.25
3 - 28.0(3.7) 28.2(7.0) 0.89
p-value for pair t-test 0.21 0.31
Waist Circumference (WC), cm 1 0 92.8(6.6) 95.8(7.9) 0.13
2 - 92.8(8.1) 96.4(7.9) 0.09
p-value for pair t-test 0.98 0.21
2 - 92.8(8.1) 96.4(7.9) 0.09
3 - 92.8(6.3) 95.5(8.6) 0.19
p-value for pair t-test 1.00 0.15
Hip Circumference (HC), cm 1 0 105.5(6.9) 107.1(8.2) 0.43
2 - 105.2(6.6) 105.8(8.5) 0.78
p-value for pair t-test 0.58 0.01*
2 - 105.2(6.6) 105.8(8.5) 0.78
3 - 104.9(6.1) 106.6(8.9) 0.41
p-value for pair t-test 0.53 0.23
Waist hip ratio 1 0 0.88(0.03) 0.90(0.05) 0.21
2 - 0.88(0.05) 0.91(0.05) 0.02
p-value for pair t-test 0.82 0.01
2 - 0.88(0.05) 0.91(0.05) 0.02
3 - 0.88(0.03) 0.90(0.05) 0.29
p-value for pair t-test 0.71 0.03
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measurments stage  days Group A Group B p-value
n=29 n=27
mean (SD) mean (SD)
Fasting blood sugar , mg/dL 1 0 130.5(43.2) 144.9(57.2) 0.29
2 - 136.2(45.1) 146.4(54.9) 0.45
p-value for pair t-test 0.23 0.71
2 - 136.2(45.1) 146.4(54.9) 0.45
- 128.0(30.9) 151.2(59.8) 0.08
p-value for pair t-test 0.09 0.32
Total cholesterol, mg/dL 1 0 195.2(33.3) 187.1(33.8) 0.37
2 - 167.7(24.8) 190.5(32.2) 0.004*
p-value for pair t-test <0.001%** 0.35
2 - 167.7(24.8) 190.5(32.2) 0.004
3 - 208.5(31.3) 164.9 (32.6)  <0.001**
p-value for pair t-test <0.001%** <0.001%**
Triglyceride, mg/dL 1 0 170.2(74.2) 220.6(239.6) 0.29
2 - 156.7(63.3) 247.3(346.6) 0.17
p-value for pair t-test 0.17 0.32
2 - 156.7(63.3) 247.3(346.6) 0.17
- 168.0(77.7) 188.9(206.0) 0.62
p-value for pair t-test 0.29 0.06
High density lipoprotein, mg/dL 1 0 50.0(9.7) 45.9(15.0) 0.23
2 - 51.0(8.2) 46.9(16.1) 0.24
p-value for pair t-test 0.43 0.37
2 - 51.0(8.2) 46.9(16.1) 0.24
- 52.5(10.4) 47.0(13.5) 0.10
p-value for pair t-test 0.47 0.92
Low density lipoprotein, mg/dL 1 0 134.2(33.6) 123.6(29.2) 0.21
2 - 107.8(26.3) 126.5(31.9) 0.02%*
p-value for pair t-test <0.001%** 0.43
2 - 107.8(26.3) 126.5(31.9) 0.02
3 - 151.2(32.3) 106.8(30.4) <0.001**
p-value for pair t-test <0.001%** <0.001%**
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measurments stage  days Group A Group B p-value
n=29 n=27
mean (SD) mean (SD)
Insulin, TU/L 1 0 13.5(5.0) 14.9(8.0) 0.53
2 - 18.8(17.9) 16.9(10.6) 0.64
p-value for pair t-test 0.15 0.31
2 - 18.8(17.9) 16.9(10.6) 0.64
- 15.2(5.5) 17.0(8.6) 0.37
p-value for pair t-test 0.37 0.65
HOMA-IR index (GLP) 1 0 95.9(80.2) 69.2(74.6) 0.29
2 - 104.2(118.4) 91.2(87.0) 0.66
p-value for pair t-test 0.55 0.44
2 - 104.2(118.4) 91.2(87.0) 0.66
3 - 128.8(52.5) 118.9(78.3) 0.60
p-value for pair t-test 0.39 0.27
Adiponectin, ug/mL 1 0 14.2(4.0) 13.1(5.9) 0.51
2 - 12.8(4.2) 10.36(5.8) 0.09
p-value for pair t-test 0.09 0.20
2 - 12.8(4.2) 10.36(5.8) 0.09
3 - 12.4(4.7) 11.2(6.0) 0.42
p-value for pair t-test 0.46 0.47
Ghrelin, pg/mL 1 0 666.9(544.5) 590.9(488.1) 0.65
2 - 403.9(121.7) 490.0(263.5) 0.14
p-value for pair t-test 0.05%* 0.41
2 - 403.9(121.7) 490.0(263.5) 0.14
3 - 454.5(157.3) 523.3(357.8) 0.38
p-value for pair t-test 0.17 0.66
Leptin, ng/mL 1 0 18.3(12.1) 15.8(13.3) 0.56
2 - 22.1(11.6) 17.3(13.2) 0.18
p-value for pair t-test 0.23 0.60
2 - 22.1(11.6) 17.2(13.4)
- 17.7(10.5) 15.7(12.3) 0.53
p-value for pair t-test 0.04* 0.55
Apolipoprotein Al, mg/dL 1 0 166.0(32.4) 156.4(33.1) 0.37
2 - 176.8(23.3) 153.7(41.9) 0.02*
p-value for pair t-test 0.11 0.22
2 - 176.8(23.3) 153.7(41.9) 0.02*
- 177.0(26.2) 156.4(36.1) 0.02*
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p-value for pair t-test 0.83 0.82

Apolipoprotein B100, mg/dL. 1 0 111.6(26.9) 106.1(21.6) 0.48
2 - 90.0(23.6) 101.4(27.9) 0.12
p-value for pair t-test 0.003* 0.79
2 - 90.0(23.6) 101.4(27.9) 0.12
3 - 129.2(26.4) 95.9(20.3) <0.001**
p-value for pair t-test <0.001** 0.17
CPK 1 101.5(97.9) 89.2(55.6) 0.57
2 98.5(82.3) 82.5(43.5) 0.69
0.55 0.43
2 98.5(82.3) 82.5(43.5) 0.69
3 95.7(87.3) 83.7(44.8) 0.48
0.65 0.35
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Table 3. % Reductions in Outcomes of Red yeast rice and glutinous rice after 4 weeks

of Treatment

n=56 Red yeast rice Glutinous rice flour

Cases reductions, % mean (SD) mean (SD) p value
Weight, kg -0.1(1.2) -0.4(1.5) 0.17
Body Mass Index, kg/m? -1.8(13.4) -0.4(1.5) 0.43
Waist Circumference (WC), cm -0.4(4.1) 0.5(4.8) 0.29
Hip Circumference (HC), cm 0.1(2.5) -0.8(2.6) 0.07
Waist hip ratio -0.5(4.3) 1.3(4.8) 0.04*
Fasting blood sugar , mg/dL 4.6(17.3) -0.6(15.1) 0.09
Total cholesterol, mg/dL -12.8(14.1) 14.6(18.2) <0.001**
Triglyceride, mg/dL -10.0(25.2) 12.8(36.7) <0.001**
High density lipoprotein, mg/dL 2.9(13.0) 2.7(13.6) 0.93
Low density lipoprotein, mg/dL -15.2(21.7) 25.1(33.9) <0.001**
Insulin, TU/L 29.3(106.7) 1.4(30.6) 0.10
HOMA-IR index 370.8(774.7) 381.4(703.5) 0.95
Adiponectin, ug/mL 24.3(143.0) -5.9(27.2) 0.18
Ghrelin, pg/mL 40.0(293.8) 13.5(48.6) 0.56
Leptin, ng/mL 42.8(135.0) 22.9(132.2) 0.49
Apolipoprotein Al, mg/dL 8.8(35.7) 23(15.2) 0.28
Apolipoprotein B100, mg/dL -5.1(35.9) 21.1(34.0) 0.001%*
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Table 4

Quality of life score change after 4 week treatment

Red yeast rice stage

Glutinous rice flour stage

(n=56) (n=56)
Before After 4 weeks Before After 4 weeks
treatment treatment treatment treatment
WHOQoL- P-value P-value
BREF Scores
Physical 62.26(15.28)  68.29(14.24)  0.019* 67.27(14.54) 69.54(15.79) 0.227
Psychological | 74.97(14.23)  73.76(12.30) 0.387  71.32(17.85) 76.97(13.70) 0.059
Social 75.79(13.26)  75.44(11.64) 0.825  75.51(12.90) 76.97(10.87) 0.386
Environmental | 76.50(12.43)  74.50(10.94) 0.223  76.92(11.64) 76.97(11.12) 0.98
SF-12 Scores
PCS 46.99(5.67) 46.87(5.86) 0.879  46.30(7.88) 48.73(6.41) 0.081
MCS 44.70(9.86) 46.29(8.30) 0.246  45.02(9.99) 45.66(10.18) 0.665
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