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Abstract

Type 1l 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



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.
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Chuang Song Zong Pharmaceutical Co.,Ltd Ligang Plant
No. 119-95, Sanhe= Rd., Ligang Shiang,

Pingtung, Taiwan, R.O.C.

Tel:886-8-7734343 Fax:8R6-8-7734346

&

11873 ¢

CERTIFICATE OF ANALYSIS
PRODUCT : #:xfEHs—%RiE# LipoCol Forte Capsules
BATCH No. : SM001305
DOSAGE FORM : Capsules

Manufacturing date. : 2013/10/25
Expiry date ; 2016/10/24
Date of analysis : 2013/11/08

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

Description filling purple-red powder Conform QO8-SM001]
Average Weight 700mgt10% 704.24mg QO8-SM001
Weight variation + 10% Pass QO8-SMO01
Disintegration test = 30 min 2000772717 QO8-SMG01
Loss On Drying = 9.00% 3.7T% 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
HyO Extract = 10.00% 22.61% Ph.PRC 2005
Heavy Metal Limit Test ICP-OES,QL (mg/kg)

Arsenic (As) < 1.0 mg/kg ND 0.63

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

Lead (Pb) < 5.0mgke <1.56 mg/kg 1.56

Mercury (Hg) < 0.2mgkg ND 0.06

Cadmium (Cd) < 0.5 mg/ke 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/MSMS
Microbial Limit Test Ph.Eur 7.

ol \acotle Bllercbl = 10000 CFU/g <10 CFU/g Ph.Eur 2.6.12

E. coli Absentin lg Negative Ph.Eur 2.6.13

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

lovastatin Positive TLC
Assay QO08-SM001

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

/ b

Citrinin Limit Test < 1.0ppm ND LC'MW:'S‘ o)

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

Chuang Scng Zong Pharmaceutical Co., Lid

Ligang Pl

S o Simng

o3 i 1Y

Shu-Tuan Chiang

Manager of Q.A. Depl.
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P imi A B iR R M4 BT RFF I
FIER R i o - CFL B RL o A EL BE &
fesBlid 8y F o Tl A BT - AR AR
MALFLEEIN > 2 AFRRZ2MRE > AR FRE%RFET 56
o Ae29i BeY 3 26543 =i T BER 2T BHY 3
18 =49 i=§ {4 dol 428l - -

KA AFTH kF(Table 1) » A e T35 & &5 55.727.0 0 B e T30 &
504.948. 0 st P akFLR oA ERE S 70.5+10.3kg 0 B lep-T

95 75, 1413.8kg 0 B i s AMFLE A6 2 AL R &S

P
T o M AR S M AR F LR o Wi i

FAEFTA L MR HEFLE oA BRARICTHE G 0 A BT F A

¥'F % 4-adiponectin ~ ghrelin ~ leptin ~ %3 i - %+ RalfF L 4 o

# Table 2 P ¥ r15 3|3 werfl € ~ PR E Jp e F %
Bl - FFRey-BEReFA LSRR eF Ry afx il -
e A FEARE IR > AR Ay - PR RIS S 0 BEAR G R E
B R & FAR- B @ ke (A 0.8840.05;B & 0.9140. 05,
p=0.02) > EE Bt % - RS 2ok - B2 8 HEEF. A
PR EEEFLAG D AP RING o A PFIRBEAT - PPEIRY R
FAaEL WERLWT L4yl ¥ o "% (75, 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)
AR SRR AR FRE A AR 3 A - BFEIRY g
AF ZFFEIRY XA WEE P T R Bt m M e o AR
AoBEF RS - FFEISRE  FRIREFT R ERFIEF S
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LB E T PR R 1 SRR BT A AR

A A KT B FAES B AER > BRI ISR
RHRE LRI R PARFLARL o BWRERARNAS > APFRLE
SRR A EARE e I AP RO B R £ X BASR A
Bp ¥ cng 11(167. 7£24. 8 mg/dL and 190.5+32. 2 mg/dL, p=0.004) > =
HAB N 5 FFEISRPF o AR X & - B0 (SR PER R AR R B
PR o f- B edpdicr A ¥ endg (208, 5£31. 3 mg/dL and

164.9432. 6 mg/dL, p<0.001) o @ flep vt dpF > A e b X 59000
P> A PR AR R e *% (195, 2433. 3 mg/dL to 167. 7+24. 8 mg/dL,
P<0.001) » 2 ecw JR* & FALSR (S » ArEFmA &g Fent =
(167.7+24.8 mg/dL to 208.5%31.3 mg/dL, p<0.001) - & B =&

LP|- el AIRT X AP BALEM AN ER L > @ A E
R (S 0 BMEF AR P A F 9E 11(190. 5132, 2 to 164. 9+32. 6,
p<0.001) e fe = e b % A B RART IS IR0 A LA H ARFA L
PR REFAR o A AR iR S H R g By PR O B
fPRH & ARy 1 hdp #(107. 8426. 3 and 126.5+31. 9 mg/dL,
p=0.02);m § ¥ FFE A 2L T A K Bl 2 fiokis Ak
L % B PEF A AT F B > B e ehdic i@ (151, 2432. 3 and 106. 8+30. 4,
p<0.001) Al ph vt pd o A iR ISR 10 MR R PEFI R AT F TR 1L
AR LRI MR RVEFMRICEES S 0 2B eRI X R
et MBPRMEEBARFR > LRI ERRE 0 HHRPARET
ff o BEF E B o
M ST AR B IR > AP T g A 2 4 insulin, HOMA-index,

4\‘

*mlt

#_adiponectin # ¢ ffR* 'z g & A W Ffsﬁ.;{éﬁ.?%ﬂ o ¥ B

Al pR* 24t e p chghrelin 3 ¥ 7™ % (p=0.05);m A &PR* =
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LR F A HEp o leptinB Ry 7 EFT R (P=0.04); 2 e
v g p o ghrelin f- leptin RI3%& & ¥ £ & - & apolipoprotein Al %
Ao RV AS A B REE AN EIRY s & *FR% XA S
2 5%51‘,5'3 W B kag (P=0.02) BeRep T s F o AR AR
Z8giek s o B &) apolipoprotein B100 » & % e "2 (P=0.003) »
BRRY X A S HERE X BEF e 2 (p<0.001); A Bltrm st B G o B
B ERPIE IR A B APRY X A (S chapolipoprotien B100 Jk & & ¥
gt Bl R gt i ok & kg o
% Table 3 W R * ‘= 4918 B PR % X A (S chpFdp v S T > BJRY o
9 e HOLATE v B v R X AR TR (. 05%(P=0.04) - & H B IETF
A EAEE TR 12,8414, 1%(P<0. 001); @ H = fa+f i %+ BT %
10. 0 £25. 2%(P<0.001) » ™ % & *5 3= L & F & "% 15121, 7%(p<0.001) -
@ fapolipoproteinBl00 » » ¥ R A= 45 ‘e Bg % T *%

5. 1£35. 9%(p=0.001) -

Table 4 ¥ L &5 3ok 14 > BB Y L WA EST 6 0
AERS A GG MEEFR AR XFAE LR 2 ESTR
HMELE -

T \e‘:fé

LAY APRR O LR RTHE LB RRLY
ek AR BPETEE SR W BN R R e MR MH R
P APPEIEFEOR S > A BPRE- T LA E IR F L D
apoliporotein B100 & & i 3" MMM R & g Fov {E* o

WA LA EIRRE H L RN e g 2T 50% =+ 0 - 3T
FETF G B, FAEERL A P PR AR RIFE 72

faH b fig e0%g 3-v 34 (triglyceride-rich lipoprotein particle » |
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AeAB L R T Fed ) RS R e 0 — VR F A B AT e (e

o -9 *gf%9% lipoprotein lipase » f§ £ LPL) s iy F1X W% § & dafd 2

o

HEnEMN - REFEERA Y R PRIy =B W2 it

EEIRET AR LA G 0 B BRIV b fRY g B ROFRC RS R
HLT P B R A R MARER o I MR AR A kD MR B

BARRR R AT S RHMREC]  RRRE 0 TSR R AR
REPAE R E S 0 P RPF LR MF R I L i G 3y B
RAEIER > FEHE YL F BB e B A, 2k e (foam

cell) » hffst F B [25] « AR » APchh ¥4 £ RIS

218

oo ZZ@EAR R RFUE KRR FY RF 0 LEALEF R AT

BRI

W42 G B RRALAY > L7 ERAR & & pr e (HNG-

Co A BRaFFr$1H) » 14T TRAk Bk E T = 840 B EA w3 MR F A
WAFEmE N LA BT GO MR &‘ﬁ pPE AR G 14, 9%~23. T%

PR RIEFRE S 21%27T.6%7 F > ¥ - P he BRV G OEMEF 0
Fa B h= Bt} id "qid 15.8% 0 I+ *E 4 apolipoproteinB i
26.0%[18-19] - 33 p d= 4 F S~ 4p I fPEA & X P i H A 'Y
L BRI R 1 E = QA TR S I SR I W -
W3 71+ adiponectin+ F B Fehik F o o % ¥ i £i5E 0 &
PPAR-r gene & it % Jrd i - adipose tissue sk it 12 2 Frdg| Py 3m &
o s BEFHILE SHEF[20] 0 AV - BRFFRINIF R
#97 7 »xecd 4 streptozotocin 318 # Fops ] BUBECA] eha B4R R
[21] > e 8 49 B Rk 380k + ¥ e L 06 § & FEda i iR iril 3 < 3l TRk
WAL AAE PR E AR & B ORR R g R RLFE A o
By oem AR &Y 0 L E @ AT e R AR £ B g s R
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ghrelin ek & &A8 R f & F ik Rk & @ A0 & F 4 B4 n[28] > @ 4
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Table 1.Characteristics of Participants at Baseline

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,
J Y bop 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, IU/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 A1, 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
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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 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*
- 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? 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*
- 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
- 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
- 104.9(6.1) 106.6(8.9) 0.41
p-value for pair t-test 0.53 0.23
Waist hip ratio 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
- 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
- 136.2(45.1) 146.4(54.9) 0.45
3 - 128.0(30.9) 151.2(59.8) 0.08
p-value for pair t-test 0.09 0.32
Total cholesterol, mg/dL 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
- 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
- 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
- 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 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
- 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, 1U/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
- 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) 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
- 104.2(118.4) 91.2(87.0) 0.66
- 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
- 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
- 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
- 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 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
- 176.8(23.3) 153.7(41.9) 0.02*
3 - 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 111.6(26.9) 106.1(21.6) 0.48
90.0(23.6) 101.4(27.9) 0.12
p-value for pair t-test 0.003* 0.79
90.0(23.6) 101.4(27.9) 0.12
129.2(26.4) 95.9(20.3) <0.001**
p-value for pair t-test <0.001** 0.17
CPK 101.5(97.9) 89.2(55.6) 0.57
98.5(82.3) 82.5(43.5) 0.69
0.55 0.43
98.5(82.3) 82.5(43.5) 0.69
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, 1U/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) 2.3(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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