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Number: CCMP97-RD-043

The Cholesterol-L owering Effect of
LipoCol Forte Combined L actobacillus
Casel

Chien-Ying Lee, James Cheng-Chung Wei
Chung Shan Medical University Hospital

ABSTRACT

Aim:
To compare the cholesterol-lowering effect of redst rice (LipoCol Forte) plus
probiotic (Lactobacillus casei) and red yeast (ldpoCol Forte) plus placebo.

M ethod:

The study was a 12-weeks’ double-blinded placeburobied study. After at least
4-week washout /diet control period, sixty patientth primary dyslipidemia defined
by LDL more than 160 mg/dl or triglyceride more tha00 were randomized to a
8-week treatment of red yeast rice plus probioticea yeast rice plus placebo, then
shifted to the second 4-week washout /diet comteolod. Lipid parameters and safety
assessments were done at week 0, 4 and 8. Therpremadpoint was the mean percent
change of LDL-cholesterol from baseline to weeKi8e secondary endpoints were the
mean percent changes from baseline in total clesldsttriglycerides and safety
iIssues.

In year 2, we’'ll investigate the pathogenesis af yeast rice plus probiotic by
testing biomarkers including fibrinogen, platelegjgeegation function, hs-CRP,
cytokines, homocysteine.

Results & Discussion:

The is a 2-years study. At the end of year 1 (N20Q9), we had enrolled and
randomized 60 subjects. The baseline charactexrigtere comparable between two
groups. At week 8, both groups achieved significeeduction of serum LDL
(33.9£26.7 vs 38.230.6 mg/dl, p=0.58 )and total cholesterol (4&3&L.1 vs -44.%
27.5 mg/dl, p=0.79) compared to baseline. Thereewwss statistical significance
between two groups regarding reduction of LDL awtdltcholesterol.
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Conclusions: Red yeast rice capsule (ipoCol Forts) reduce LDL and total
cholesterol in patients with hyperlipidemia. Bug¢ thdd-on of probiotic (Lactobacillus

casei) had no additional effect.

Keywords: Red yeast rice, Probiotic, Hyperlipidemia
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derivatives)st "% ¥ & = 4c #r | A& (cholesterol absorption
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Lactobacillus cas@il ¢ * d — = & il izg Ao & REig
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3. &E ~&A
BATEE -5 Mg & X2 (Foax{s305 N FRY &
- =) EF = ELIE o
3.2 " Lactobacillus casgi " & : & = 2=t ( % si4<(5304 48 JR
X — L) B E23F o
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6. uf ¥ if gidp o 4
g v‘*}.ﬂ? :
FEleRiFRr2LO0E BN EFRRLF "‘iifﬁm s e 2 (30%)
B E(B0%) ) XA —g**wo 4~ 8~ 122K v P L iE o
2%0~4~8- 120w P > i LR T A (l’t’-@ P RE)
b B R R AR A ESERE L (short form [SF-36]) £ 7 it 2375 o 5
#7554 5 & > (creatinine GPT)~ <% & 7 %9 (LDL-cholesterol) 3 %
& "5 3-v (HDL-cholesterol). # % "% % f& & (total cholesterol} = f& 4 & 4
(TG) ~ = #&(glucose) sk fé(uric acid)~ F st 12CF & #¢ (Hs-CRP}*=& >
% 0% 8iF v » iR % EX o R R A E% (platelet aggregation
function tesf # F iR #ER £ -
Fpb o % é"ﬂz R mpﬁ%‘;’f‘* EZR a4 F S H20cC.C @
7 5c.c.enstock serunﬁﬂ T ha)e ME TR IT* 2 2 L E 2 (Adverse
Events AE) ~ B #» 2 ¥ 2 (Serious Adverse EventSAE) -
o~ R AEGTER R AT
AFA Y enk 37 %53 #-4kintend-to-treat analysis F]t 5 4 47 *éf%i T
REE A e 2 5K & A (based on their assigned treatmen®) 7 3% H F?v/iv e
(compliance) ¢t = i HiRBEL 7 € F B &R st a) > A %ﬁf%m
% % (non-compliance bias) %\;ﬁ Fodd ¥ 522 24 i ¥ &
xz’ﬂ,bxetf%r‘ ) }?3& r];;,,,/})\j; P 4 A TR A O~ 2 PE) . SR S <y
B A RR O MEIREE BRI A~ 2k 0 F R F X s (actual
treatmentk 4 704 % > R#-3 B 2T o @ £ % intend-to-treat analysis
T ER BRI R Aot A 2 3 ")’ﬁ I«LL/EH;Z b e Bill e e F
PL 3 E R LR R A PP R AR o
(- ) & epm A A g A2 B AR B %38 0w - it (baseline
characteristics comparison)  »cip #-% 7% & @ > dogp k£ 4
B Bt 2 Wilcoxon rank-sumig 2 (B4R %38 ens
A)) » F R Aedp iR S R R o RIRER Y + 2 4 TP Fisher's exact
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test (F X F ARBE A2 LRI E ] 5 ERRY K%
T F AR A LRIy B 5P Fisher's
exact testy

(=)= 2 PR ELE Efondpthend B o Roondp iR %08 L B P
i 2 %&M%ww(a‘: £ - B fﬁmﬂéﬂ—* (IR S
Bk 47)

(2 )k ~ ¥z & & (Samples size estimatio#= 7 2. % - #F 4 K 25
005 % -FAKLs 01 TaFF 244 5 08 1L &Fpradhik
o R 2 F A (LDL) o e o e (wl)iE ¥ 4 200mg/dl 5 %
160mg/db %+ B e ( uZ)%EﬁP d 200mg/dlFz 2 190mg/db & % (SD)
% 25 35mgl/dl B (wl-p2)/SDHE i3 2 & 25%: 54 A #ic o
ez Adcl 604 - AR TR T 60 l“}ﬁa Aoy - &
BH Y AT EFEE S E2 R ABORAERE LA PR K
i /?J AT o

=i F 41 SPSS 10.¢ K Hat B piE > piEs) >+0.05% 3 &
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2250 X AL 24t in R e PRI NRE%RY S 5 REA Y
3 =% 2 ¥ 2 (Adverse EventAE; 3 = Gl-upsetk 2 = #trw F & (withdrew
consentfi i3 125 X G LS 5 PR NERE S 6 RAAH L 3
= %7 2 % # (Adverse Event AE ; Gl-upset- Hepatitis~ Palpitations) 2
#rw kB % (withdrew consent) 1 i+ %4 & i g @ 194 38% - S8 * LOCF
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Befs AT R EAY A HcE 55 o
oA RBEE 02 AT EAAE g SRR E 2 k5%
B RYHaTrY SF362FEFEAZ AT A v AN
WA e TIaE L 488K C XA e ToE & L 4564 0 AL TR
P2 HELZR(P=0287pA 2T MR ek B 22 % A e 19
A iF T :U;L FBE ¥ 2 4 B (81.5% versus 67.9%test,p = 0.246)- 2 k|
BENA aR T IO E L 7252 7 CBMI 5 27.7- TR b 141.9
mmHg -~ T ir’—ﬂfﬂ%éﬁ@ 85.6 mmHg~ T 355 & 104.3 mmHg & % & e T 15
WE S 70327 ~BMI 5 2760 TR 5 134.1 mmHg L ko4 5E R
79.1 mmHg~ Lo BRO7T.5mMmMHg & &t b BEINA Y A i E
% % (p=0.536> 0.956~ 0.189~ 0.101+ 0.114)° ;& = M % B #; %6 % 152.7
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60 patients assessed for eligibility

v
Randomized 60 patients to 2 grougs

v v
30 patients assigned to | 30 patients assigned tq

Monascaceae + Monascaceae +
Lactobacillus casei Placebo

25 patients completed study 24 patients completed study
5 patients dropout 6 patients dropout

3 due to adverse event 3 due to adverse event

2 withdrew consent 2 withdrew consent
1 lost follow-up

Figure 1+ Flow chart of participants.
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Table 1+ Baseline demographics characteristics.

CFFEAE (RBRK) B-B B

Age (years}

Gender (male %)

Weight (kg)"

Height (cm)?

BMI (kg/m?)?

Systolic blood pressure (mmHy)
Diastolic blood pressure (mmHY)
Mean blood pressure (mmHy)
WBC (mnt) ¢

RBC (mm)°

Hb (gm/dL)?

Ht (%)?

MCV (fl) °

MCH (g/dL)"

MCHC (g/dL)®

Platelet (mm) *°

GPT (U/)®

Creatinine (mg/dl§

Glucose ac (mg/dP

Uric acid (mg/dIf’

LDL-C (mg/dl)?®

HDL-C (mg/dI)®

Total cholesterol (mg/df

TG (mg/dI)®

Hs-CRP (mg/mE)®

Col/Epi (secf

Col/ADP (secf

Monascaceae + Monascaceae +
Lactobacillus casei Placebo p value
(n=30) (n=30)
48.8+ 9.2 45.6+ 12.6 0.287
22 (81.5%) 19 (67.9%) 0.246
72.5(17.0) 70.3 (17.5) 0.536
165.5+ 6.0 164.6+ 9.6 0.687
27.7+ 3.6 27.6£4.1 0.956
141.9+ 24.2 134.1 18.9 0.189
85.6+ 15.6 79.1+12.7 0.101
104.3+17.4 97.5 14.2 0.114
7358.2+ 1805.2 7340.@& 2099.4 0.973
503.0 (75.0) 513.5 (96.0) 0.987
15.1+ 1.6 149+ 1.4 0.501
454+ 4.3 44.8+ 3.7 0.557
89.0 (4.7) 89.3 (8.5) 0.821
29.7 (1.4) 29.6 (2.8) 0.536
33.4(1.8) 33.3(1.2) 1.000
250.0 (82.0) 258.5 (58.0) 0.604
30.0 (26.0) 34.5 (43.0) 0.503
1.1+ 0.3 1.0+ 0.2 0.147
103.0 (11.0) 100.5 (13.0) 0.286
6.5+ 1.3 6.6+ 1.5 0.794
152.7+ 28.9 147.8 29.4 0.535
41.0 (13.0) 40.5 (9.0) 0.860
243.1+ 37.9 231.2£ 29.4 0.197
228.0 (178.0) 221.0 (151.0) 0.706
0.2 (0.4) 0.3 (0.4) 0.808
104.0 (43.0) 106.0 (37.5) 0.834
78.0 (30.0) 78.5 (28.0) 0.953

2meant SD,” median (IQR)%*10°.
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Table 2~ Endpoints at week 4.

CFFEAR (RPE) Fop Bz

Monascaceae + Monascaceae +
Lactobacillus casei Placebo p value
(n=27) (n=28)
Demographics
Diastolic blood pressure (mmHY) -1.3+12.8 -2.0£12.3 0.836
LDL-C (mg/dl)® -39.0+ 19.4 -39.3t 27.2 0.965
HDL-C (mg/dl)® 1.0 (4.0) 0.0 (5.0) 0.847
Total cholesterol (mg/df -48.7+ 22.8 -45.3t 30.5 0.647
TG (mg/dl)° -19.0 (70.0) -1.5 (96.5) 0.530
Difference between week 4-0imeant SD," p value.
Table 3~ Endpoints at week 8.
Monascaceae + Monascaceae +
Lactobacillus casei Placebo p value
(n=27) (n=28)
Demographics

Diastolic blood pressure (mmHYy) -4.0+11.9 -0.4+9.9 0.217
LDL-C (mg/dl)® -33.9+ 26.7 -38.1+ 30.9 0.587
HDL-C (mg/dl)® 0.0 (5.0) -1.0 (7.5) 0.421
Total cholesterol (mg/df -46.6+ 31.1 -44.5 27.5 0.796
TG (mg/dI)° -19.0 (109.0) -2.0 (79.5) 0.694

Difference between week 8-0imeant SD,® p value.
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Table 4~ Endpoints at week 12.

CFFEAR (RPE) Fop Bz

Monascaceae + Monascaceae +
Lactobacillus casei Placebo p value
(n=27) (n=28)

Weight (kg)" -1.0 (2.5) -0.8 (2.5) 0.699
BMI (kg/m?)? 0.3+ 0.6 0.3+ 0.7 0.980
Systolic blood pressure (mmHy) -5.0+15.8 -1.814.2 0.425
Diastolic blood pressure (mmHY) -2.7£9.3 4.4+ 12.4 0.021*
Mean blood pressure (mmHy) -10.3+11.8 -6.8+ 11.0 0.263
WBC (mn) ¢ 3.9+ 20.1 -0.3 1.6 0.273
RBC (mm)° -1.0 (40.0) -12.0 (30.0) 0.321
Hb (gm/dL)? 0.1+ 0.9 -0.2+ 0.7 0.265
Ht (%) 2 0.0+ 2.7 0.8+ 2.1 0.235
MCV (fl) ° 0.8 (1.5) 0.1 (2.0) 0.096
MCH (g/dL)" 0.3 (0.5) 0.3 (0.7) 0.597
MCHC (g/dL)® 0.3(0.9) 0.2 (0.7) 0.763
Platelet (mm) *° 2.0 (30.0) -5.0 (24.0) 0.333
GPT (1UN)® 0.0 (20.0) 0.5 (16.0) 0.854
Creatinine (mg/dl§ 0.0+ 0.1 -0.0+£ 0.1 0.535
Glucose ac (mg/dP 0.0 (9.0) 1.5 (6.0) 0.940
Uric acid (mg/dIf’ 0.3+1.6 -0.1+ 1.6 0.320
LDL-C (mg/dl)? -10.0+ 27.9 -9.0£ 27.9 0.895
HDL-C (mg/dI)® -1.0 (8.0) -2.5(7.0) 0.223
Total cholesterol (mg/df -11.2+ 27.1 -14.6+ 26.0 0.635
TG (mg/dl)° -2.0 (108.0) -2.0 (67.0) 0.598
Hs-CRP (mg/mE)® 0.0 (0.1) -0.0 (0.1) 0.301

Difference between week 12-03meant SD,® p value fromChi-square test, *10°.
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