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% %] F% :cholesterol
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Abstract

To compare the cholesterol-lowering effect of red yeast rice plus

probiotic ( Lactobacillus casei ) and red yeast rice plus placebo.

The study was a 12-weeks’ double-blinded placebo-controlled study.
After at least 4-week washout /diet control period, sixty patients with
primary dyslipidemia defined by low density lipoprotein cholesterol
(LDL-C) more than 160 mg/dl or triglyceride more than 200 were
randomized to a 8-week treatment of red yeast rice plus probiotic or
red yeast rice plus placebo, thensshifted to the second 4-week washout
/diet control period. Lipid, parameters and<Safety assessments were
done at week 0, 4 and 8-~The primary endpoint=was the mean percent
change of LDL-C from baseline to week 8.-The secondary endpoints
were the mean percent changes/from’baseline in total cholesterol,
triglycerides and safety issues.

We had enrolled and randomized 60 subjects. The baseline

characteristics were comparable between two groups. At week 8, both

groups achieved significant reduction of serum LDL
(33.9£26.7 vs 38.1+£30.6 mg/dl, p=0.58) and total cholesterol (-46.6 £31.1
vs -44.5+ 27.5 mg/dl, p=0.79) as compared to baseline. There were no

statistical significance between two groups regarding reduction of LDL-C

and total cholesterol.



Red yeast rice capsule can reduce LDL-C and total cholesterol in

patients with hyperlipidemia. But the add-on of probiotic(Lactobacillus

casei) had no additional effect.

Key words : Red yeast rice, Lactobacillus, Hyperlipidemia.
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(exogenous cholesterol) ¥ p 4c & » ) ik BF§8 P& B A% cr12/3; 0 4 495 T AR
(endogenous cholesterol) i & A 3F4g¢ 2 = » IR H & BE -2
B4 {ﬁ_ﬂ;—fé ¢ BT ] ;g;frg@hw‘;qﬁ%ml/y, o A gfw nA 4 ]vjl R r_]ﬁ?n_\
254 VLDL-C2 i & & 4 » VLDL-C** % 1 } (5 §57k & 5118 % 2 )
M52 = fi4] i fig TR0 8 o VLDL-CI5% 39 %3 95 i (lipase) 2
f£% » A5 ¢ @ R Py v (intermediate low density IDL-C) » @ {52 =
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dihydromonacolin L) # HMG-CoA reductase e 7 12 $r ] "% F
fi% (cholesterol) & &® 5 # ¢ monacolin K (lovastatin) = _& <4k
® ekt B0 e i 498 monacolin K #3881 4 1 & & % 5y B g
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Al it E g B o X 32— HF R T 4 A 2 monacolin] ~L~X M
11 2 dihydromonacolin K~L % 4+ > izt o B 3 30 "5 B Fg o 4 )
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MBS EF F A2 RETHE I HE AL T En BaE A
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% 22 LDL-C# 3§ 4- HDL-C -

FTREREARRD %%y - F P ARG el e IR
7 (Lactobacillus bulgaricus) * #4/ 224§ "% (Lactobacillus bifidus)
Bifidobacterium bifidum - V%’ fi& 5 1% f#)( Lactobacillus acidophilus) » = f&
FPREAFISARRIOLEFE B H AW ESRREY
Lactobacillus fermentum ~ Lactobacillus casei ~ Lactobacillus salivores -
Lactobacillus plantarum % -
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Fim®e WP G RERS A 3 T R AR T (Y 8
W e R e %.‘r » Hod gL mfg p{:]m"i R Wﬁ%m 4 gh,i(ls 16) |

R R S LS TR I T e R A A
Lactobacillus casei &% % 3 33 % 2 & pF¥ £ % e s’
Lactobacillus acidophilus# Lactobacillus casei .2 £ p&+# %’gr_i A 42 bile
acid hydrolase#-*£ % 2 % & (deconjugate)'™ ' o & M k257 5 B 7
Lactobacillus F) & ¥ #x 3L #Fz5% = Lactobacillus casei 2z L 377 5t » 4o
e AR o dF e R X B 4 e g b Lk Lactobacillus
acidophilusif o 5 f% "% K w g 2 18 % 8487 5 (1) B Pep S & @ 3
Serbped J 5 QEPEETRESE AR S S Y o AR
aﬁ%moﬁﬁﬁipfiﬁﬁi%* 4 F1! Lactobacilli %
Bifidobacteriaz 1 » ¥ (¥ 5 M w fqen ¥ — AHF K2 o £ " iy iv
* 2 FUEL ) ¢ 4% Lactobacillus acidophilus, Lactobacillus plantarum,

Lactobacillus casei, Lactobacillus bulgaricus, Lactobacillus fermentum,

2

# s # 32£Bacillus coagulans # Bifidobacterium longum -
I ~efgEr g ;;-]i«‘}"ﬁ.w_ 2_{¢#
HMG-CoA :& & % % #41# (HMG-CoA reductase inhibitor) :
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AR G stingT# S 3 R i L FE AR £ S it 5 M
A% HMG-CoA B R fig % c& & Do Statin #F % 4+ e70%% & 7y sefo ]
B2 FenBl o 0 AR IRE MM G 5 20 A% ¥ gl T
£ v}g R A VR B S R RVYRFRE T o b Reng| it X
ok )f% # (myopathy) ° }]% A (< 1%)* % &£ PF D BFF @3 o 7
P BB ATE R AR A e E KLDL-Cock 3 0 B @ H 4 Bl
2L EEER

7§ A7 7 BT ezetimibe i AT— #F 2 "F o g B o AT E R RS T
#14(cholesterol absorption inhibitor)’%%‘ o ¥r#] Niemann—Pick C1-Like
1 (NPC1L1) cholesterol transporter” ' » i # [Edr4] & 4 ¢ 2 51 gt
S I NEEEE TR By S A S R S
% e H - i % ezetimibel 1)F SV H# - = 0 — PR * 10 mg
¥ "% MLDL-CX16-20% ; ¥ statinsg Z 5 & * {5 » 25% LDL-Ce®
. ¥ WKz feY i 5(TG) 10-15%% 3 4 HDL-C 2-3% > %]yt
statin&f £ 4~ ¥7 ezetimibez. & * > $PEFFRE M E 5 2 (T H

(synergistic effect) °

14



A7 € = $g(Red yeast rice)Frd | FER & S FE R 0 ' M R
PBrEE A & % 5d 3 % i drd] P& F A% e Jc shlactobacillus casei 0
Mok R R R AR LR MYE F AR s ] BT 5F 0 statingf # f 22

ezetimibe & * £ 3 4 I T * (synergistic effect) o

3o L

AEF AP L FE A FEAL TP fEpdt R 7 (randomized
double-blind clinical triaP~ 4z &R =% o Pox B —"ﬁ 601
(= )i i
LI8H 1+ 2 & & 4
2.9 * LDL = **160mg/dl£* TG ~ *+200mg/dl -
(= )i ik =

LR A 2 &+ g5t adim >
2B FEY W F BT T EH30 X L 4eHMG-CoA B R fi% & e
#|] (HMG-CoA reductase inhibitor ) ~ #%#4 % & 7|( bile acid binding
resins) ~ # #& % (nicotinic acid £ niacin ) ~ fibrate #g #7# 4~ (fibrate
derivatives) &\ "% %% &%y $r 4 F|(cholesterol absorption inhibitor)

B~ FEHPI0R P T FEL AL F Ao IR
15



a-glucosidase inhibitor ~ sulfonylurea ~ biguanide - meglitinide &8 PPAR
agonists

48~ FEH 30X ) 3 R* H B Fika 5

5.4 i @R ¥ 15 Fcreatinine(0.5-1.3 mg/dL)> 3.0 mg/dl; ALT(3-37 TU/1)
ALEE R BESR

S RRER P

(-) &g &

LA o * chiz$9 5 & % "% 7 — %.(LipoCol Forte Cap) » f&2 ¥

This

S Y B R RULRTE VA o e YR R IR Rt
T e E e o~ R S F %5%?:@ g 2t fgly n
i F R 2?0 F g v 2 2 4+ pew| (Placebo) 2 #l# : & 4
iz #9 7 5.7 mgemonacolin K (lovastatin)*~ 6.8 mg:nGABA > & Citrinin
& = H# Bl 21(<1.0 ppm) ©
2.Lactobacillus caseip] i@ * d :& v ;= & Antibiophilus 250mg/cap > i =
4 % Lactobacillus casei Variety thamnosus » &% % 5}3 % 0154565 o
3. ¥ P 2% Z:Lactobacillus casei z- % | » r4 ks B = 9§ # A o
4. s fle B frdliez T
4.1 ;5% k8. red yeast rice + Lactobacillus casei
4.2 ¥4k red yeast rice +placebo
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5. & E ~ &AL
S1CME 5 2% (B A0 BpNIRT £ - =)
# X 13E ©
5.2 TLactobacillus casei | "% : & % 2= (5 G430~ 485 PR * 2
— =) & R2HE
GIRH* S E L FE Bk TR o
7o) @ 8%k o
8.48 1 i B ¢ ATF o
(= ) cholesterol ~ TG > HDE=C 4= LDE:C & * 75 # kits fi¥ % & p|
# (OLYMPUS AU2700 analyzer) T_& °
CRERL L

/o

EEF LI EBARS IR
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e
e
0
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B30 E) Apdlie 30 £) EREEFNHF 048 2FER

BT HED ARSI RFHEFRSFRFAE KEL Y LIRE
BB Re A ad] > &8 048 120w kSR b] (7111
H (e B~E23 ML) b BF L /LA ESTE L (short form
[SF-36])~$t 1] # ic 2. 3% 15 » 70 F 3 o & (7 9FF 5 it (creatinine~ ALT) ~

% B "5 36 (LDL-C~# % & *5 3¢ (HDL-C ) ¥ % 7% B (& (total
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cholesterol)~ = &4 i #5( TG )~ s #&(blood glucose )~ 7k fé(uric acid ) ~
BRI CF dv (hs-CRP) 3R » 4% 0% 8 kw2 -
LREECZ B A R R 45 F SR E 920ml
& 7 5c.c.erud ik m (stock serum) ik (S AT T i F o PR B T
% % 2% 2 (Adverse Event > AE) ~ € % 2 ¥ ¢ (Serious Adverse
Event » SAE) -
s FABGEG 2 it
ARy a7 T B L3 %4472 | (per protocol analysis,

PP) - kA it BIGRARG SIS - 7 B0 o W~ B AR

e

NEP DL FFEE TR AT

(=) 3% & o L FpAz 4 B 5 49 B¢ 58 o7 v gt (baseline
characteristics comparison) 4 FOTip R %7 2 @ > dop R 2 A A
oo Bt T2 Wilcoxon rank-sum # E_(HE-ARL I8 s # %) 0 F
Feorcdpth & &5 W) %90 RIR * + 2 & T Fisher’s exact test (5 iX §
RER A2 RFDZE]DSERRY IR RG G LE
BAZZ RS P e 2 5 4R * Fisher’s exact test) o
(Z)Fhe?P P EEEE eRocdg L & R chR¥A 244
Pro MR X RS R TR S - BRI R X

RUA T F- B
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(= ) tk A~z i & (Samples size estimation): * 2 7 2_ % — A% 4

(Type Lerror ; aig)% %% 0.05 > % = A% % (Type Il error ; BiE)

EEE 010 FhFg 2 k4 (power) 7 0.80 & & frcdp i K p R E
FAE(LDL) » 15 o )FEH d 200 mg/dL ¥ 5 160 me/dL » $ P8 o
(u2)3gdpd 200 mg/dL "% 3 190mg/dL> &% % (SD) % =5 35mg/dL -
| (1= 12 2)/SDHIE 239 1 % 25% i ke » 22 5 094 3 chin i A B
5 60 A o AT AR ‘1(%60!“'}}%"Lﬁ—ﬁ}%ﬁﬂ“/}’}‘r-ﬂ-éiféiﬁ:

£ 2 fhAf ARG LA DR 4 R R AT -

Gt Tl SPSS T0.0 B A S S p & 0 p ] 3¢ 0.05 F

Y B 4k -2L1 2 X
17"/“’“\'-' -—I:IES%O

Bl- 5 A g ek delfl > %P P o L GHE 60 X EE o
Flot & 60 R EE N Y 0 DR A TSR 2 (n=30) &
FAle m=30)° 53§ 12 F 1 » = = 203 %425 (completed study)
FoieRE i 25 toqrdlie s 24 el B FEII N R%E L 5
Ja Fle B 503 %3 2 F £ (Adverse Event > AE ; 3 - Gl-upset) % 2
>#cw I R (withdrew consent) @ i¥ 1385 ; 242> 5 Flg&i? d) %
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5@% L6 RElA WL 377 2% % (Adverse Event » AE ;
Gl-upset ~ Hepatitis ~ Palpitations ) ~ 2 = %t¥ F & (withdrew consent )
2] = F)4 2 g iR o o3k % LOCF 2 (1 % Bots— 4 3p|
¥ &% i ; last observation carried forward ) 4T Rk E 0 B fs AFT T
FEL T AR S5

T EX TR FEN AT S AN
R E I FNTRESF3602FR TR 2200, A0 &
AR  p R ETHER G 4913 R rdle T # 5 46.03
B AZ P A 2 ELP(P=0290) 3 2T B b5 sk e
23 o el 20 o AR SR B EF 2 2R (76.7% versus 66.7%,
P test, p=0.568)c & R E @A s BT IR E L 75.07 +10.75
27 ~BMI 5 27.75£3.56 > —Iiav](‘{ﬁ@ = 141.50 + 24.52 mmHg ~ T
o4k B 85.00 + 15.48mmHg ; @ #p4] 2 T o8 E L 7436+ 15.54 =
T ~BMI 5 27.38£4.22 -~ T iav]{‘fﬁ@ % 134.20 + 18.61 mmHg ~ T 35
£R3R R 7931+ 12.53 mmHg » & 2 e P BeE A ¢ AE N P
2B (p=0.840~0.720~0.207~0.127) o ;5 2o 1% % & %3 3= % 150.10
+31.16 mg/dl~ B % & Pq 3¢ 5 42.70 £ 7.55 mg/dL ~ = a4 i #5 241.7
+36.93mg/dL ; @ 4] %R % 30 5 146.80 +29.35mg/dL ~ # %

B Pqd-v 5 43.31+10.66 mg/dL ~ = f&4 i #5 221.10 + 83.35mg/dL >
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Bz BRAn P EDLI B Y AN P EFLE (p=0.680-0.800 -
0316)c His Fhz 4 it EHokBcEird - #T7 o

22 s@mT (F0%) HRLFRY 48122 w2 #kiE
22 FpEET ($0F) BEXFERS 482 w2 £ Bl
L3 4~8~12F 2 5R2 % 0F2 T35L R it > & B~ & 4pRAT
$OFHYR LR fERAAPRIT OB 5B c BEDF O
Ty 5 WAoo f B RAPRIT S 01 Hidy 5 R 0 o Bis R (red yeast
rice + Lactobacillus casei) LDL-C # % 4 i "% i< 39.00 + 19.42 mg/dL
(p<0.001) > £ % 8 ¥ " X, 3385+ 26.66'mg/dL (p<0.001) » &% 12
"1 6.89£22.19 mg/dl AiEApF L B o g e LDL-C &% 4 iF
"% 14 39.29 +27.15 mg/dE(p<0.001)> & % 8 % i< 38.11 + 30.90 mg/dL
(p<0.001) > 7% 12 %' M 9.00/¥ D798 A ZEF LR - 4% 4¥ 2
% 8 F Wiy ¥ P &% i< LDL-C » 4c + Lactobacillus casei ¥ & &
fe i * (additional effect)> i e 2 3r 4|2 LDL-CenZ R 8 ¥ £ £ o
B e R PEFRR EZ B 8 LDL-C 4p 02 o oy B iRl e
TG A% 4 %" ™ 1244 +148.00 mg/dL> 2. % 8 & "% X 34.44 +133.90
mg/dL > &% 12 3% X 1511 +107.10mg/dL > ¥ A F L 8 - &
e TG % 43" 1€ 3.04 15430 &% 8" 1 21.86 +64.00
mg/dL > &% 123 "% 1 16.64+62.19 %+ A EHF LR o &% 41¥ 2
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% 8 Mz 4y * Lactobacillus casei & 3 "% i< TG a4t e g 2 =
Sz w2 ARG REFLAR o T A w4 HDL-C» iz &
* Lactobacillus casei » # s 3 v HDL-C -

To R BRE M fﬁ % 4:%:%2 1.96+17.68 mmHg" % 8 itif 5.70
+19.51 mmHg> % 12 ¥ 5.04 +15.82 mmHge #5241 2.3 4c J2 35 & 1.86
+2239mmHg > % 8 ik "% M 4F5E B2 0.68 £18.32 mmHg > % 12 i "%
M 179+ 14170 &% 12 38 B 2(F M 43R RiE 2.67 mmHg
Frdle s 4o 4758 R 443 mmHg > &= 3zt P ik E AL R (p<0.05) -

+ m FH4HT r@ + 3% 130 mmHg £ 475 /& < »t 80 mmHg 2. % ;éiﬂz

B
o

mmHg > % ~3FE"% K7 9.15+£19.39mmHg » % - - iF"% €7 2.62+
1149mmHg > ' A ZHF LR 4oz HFEBE 2 % K7 408+
3.92mmHg > % ~ 3" € 392+ 7.73 mmHg > % - = 347 0.38 %
9.32mmHg > % 2 :E A F L R o J5f B2 T ﬂﬁfi A R ETE R 847 +
11.37 mmHg > % ~iF* ™17 15.13 £ 14.66 mmHg » % -+ = i¥ "% 173

12.60 £ 11.74 mmHg > % 2 F L B (D < 0.05); inf 82 FFREF

FH M 533+£1247mmHg > % A3 L7 9.00+ 11.75 mmHg » %
L oM 6.60£894mmHg % NFH R L - FEHEFLR(D L
0.05)
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Ly =) %__‘f
lovastatin 2z

1 LDL-C

¥ A E

B4 B> decalin-ring -
Statin F7butyryl group

i ﬁ’i?’]"“‘ T2
R YT A g BT

R 2R type 1
2. R A&

T:—;«

3

¢ F#r| lovastatin

- PP T BT ke s gk 2 F(Synbiotics) L 3 P AR E K E &
S W

Fa (8% o JI % F B d & ;= (Response surface methodology, RSM) % IR
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1.71% (w/v)=r1 L. casei ASCC 292 4rv » i & % #& 4.95% (w/v) (Fructo
Oligosaccharides, FOS) v 6.64% (w/v) & ¥ #3 4 (maltodextrin) & in
VItro erf= 3 ¢ %% M P (F 0 BB E Y o Pl it S e N AL BT
BRI e B s £ TP sk o 2 L casei 10°CFU/g
MR HRE(TC) v TG LB F LB (P<0.05) > ZHBE R >
v T (TC) ' 5 16.7% » TG % 14 27.1% o d 2 7 # R7 o
FAF S rZFAF B MaRginf®% 73 - Ko WAL P 4o r
4 & & #&(Fructo Oligosaccharides, FOS) # % ¥ #3:## (maltodextrin)*4

M P T B G E E R s N =T R -

3 — A% 1 L. casei N19 & ES {r L. acidophilus L1 & ATCC
43121 & pH 6.0 fram 44 pH E /™ » vV REFPET I & & g 4 o
J€_MRS(Lactobacillus # £ 34 ) broth # “f PR RS e 4 o &
pH ERT » 2% 20/ pFts »pH E S 2 42~45 > "§F B R A0

*

N

348 - 3% L7 &44] pH & - L acidophilus 45 4 *& B

P

dod apie e @ Locasel & AE il pH im0 MR FIRE i 4

A B

i BE¥ £ B - Bgor L. acidophilus # % ¢ pH @ % %8 > @ L.casei % %

pH 3 o L. casei i pH i 6.0 -/ > MRS broth # % *& ¥ /%
g 4 2R e o e gy pH BT HiEics & iE 60 g
cholesterol/mL - % #2 % £k ® L. acidophilu 2 L.casei "2 % 3 & &
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it 4 T 60-90%" e - 7 1 8 4EF 4 Fj(Probiotics) 0 ¢ 5
Bifidobacterium longum B6, Lactobacillus acidophilus ADH,
Lactobacillus brevis KACC 10553, Lactobacillus casei KACC 12413,
Lactobacillus paracasei ATCC 25598, Lactobacillus rhamnosus GG,

Leuconostoc mesenteroides KACC 12312 4= Pediococcus acidilactici
KACC 12307 3= 3 "2 8 & & ehig 4 > 32 L. acidophilus, L. brevis,

{c P acidilactici & 1 21§ ER chiE & B 4 g i it 00 o F 4 3]

N

SRR ERR RO R T IESEE FELERES Y &

QE?‘}EGI) %—“;}'ﬁfljiiﬁ{@p i i % P%g;‘g,:’, DS ﬁ/ﬁ&'f‘—"};%ﬁ
B0 rxsg L. casei A3 ﬁ/’-'f‘?%% e 3 o m—.'ﬁ P ' n Py

£ » fe Jp i

e
(7
1
3
gt
o
“Fnb‘s

o g% His g L.casei 2 "EHIE L a4 R

+ ehft ik F(Lactobacillus) > 3E % Vi i 5 B o i EALK O E

AE TR E WO EAEL T FARKRED R SO LG
FEOE A FE RS TR L ik T TR

Y o T Fage R B X 2,67 mmHg ~ #74)  T 2045 5E R B 4o

443mmHg > = 2R F LR (p=0.021)c pL 725 #Fi¢ * hiz 7%
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EF4 7 6.8mg s GABA > £ 3 "5 i BReni®h > e BIPR® 5
o LB S bR EF LR RS Lcasei M o F - Y
@a%aﬁi@&ﬁ’ﬁ%ﬁ@A&xi’F%miﬁwﬁi¥A
iR SR R A R ] LA AN S T
LR R s K B F L R (p < 0.05)0 ¥ 483 L. casei & "5 R (EH
Do gLt BBk - B TIOEERE NG EFLE
v Locasel B Ry Mo R HFLET o £
R % 3 130 mmHg ¢ £738 B + 3% 8OmmHg~)~Fé ERAR G )
T e Bk Rgr Al e o AT 2072 9 GABA £ %
o BIEH o § B FURL B Locasel FoAe gt BRITH o
i@ * Statins % §-% @l (¥ % 394 2R - statin A9 B U %

(statin-associated myalgias, SAMS) P||& 455 7 7 & & 4 > i F &2 &
T 7 AP ML o @ * statin ) IR~ X (Myositis)(creatinine phosphokinase
[CPK]Z B IR % )22 % %93 fZ(rhabdomyolysis)I % 82 % 5 L > e — 3
A RBE o I fQeni®H &2 Statins 4 Ap i o TV a4 e

oLl B AP R PLFLHF LD LF BT SR IE
B

# B 5. (Blanc) # 4 454 » M. purpureus fv M. ruber = #§ 7]

3

EHLFALBEAREBEF Y BV RFRGERE > 22

&

100 ~

i
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400mg, L fex gFRG 2 CHLAESY ARPIIHERE - E2 77
FRAEN T g ¢ &4 4 #kF (Citrinin) > £ T% 4 B
BE U SR ERF 0 R RR BN Ok 0 1999 £ i K
Monica % » 477 & 12 A= g pE o 2 ’}% ®E2T7E9402~17.1
ppm"Y o RFT 3 A0 * iz $99% & 7 ¢ o0 Citrinin £ 72 ¥R 11(<1.0

ppm) > Fl4t I R IRE R H ® * 18§ # 4y (creatinine) & 3 i (ALT)

FARF R

M~ BwmaEk

L-3AZERFRTEAEY LR ook KR ET
A 2 %R Fg v 0 F54AL Ayl Bactobacilus casei ¥ i g & 15

i * (synergistic effect) °
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60 patients assessed for eligibility

v

Randomized 60 patients to 2 groups

A 4

A 4

30 patients assigned to
Monascaceae +
Lactobacillus casei

30 patients assigned to
Monascaceae +
Placebo

25 patients completed study
5 patients dropout
3 due to adverse event
2 withdrew consent

24 patients completed study
6 patients dropout
3 due to adverse event
2 withdrew consent
1 lost follow-up

W- R
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Red yeast rice + Red yeast rice +
Lactobacillus casei Placebo p value
(n=30) (n=30)

Age (years) 49.13 +9.83 46.03 +12.51 0.290
Gender (male%) 23 (76.7%) 20 (66.7%) 0.568
Weight (kg) 75.07 £ 10.75 74.36 £ 15.54 0.840
Height (cm) 164.50 £ 7.15 164.30 £ 9.57 0.956
BMI (kg/m?) 27.75 +3.56 27.38+4.22 0.720
Systolic ~ blood  pressure  141.50 +24.52 134.20 + 18.61 0.207
Diastolic ~ blood  pressure  85.00 + 15.48 79.31 +12.53 0.127
LDL-C (mg/dL) 150.10 + 31.16 146.80 + 29.35 0.680
HDL-C (mg/dL) 42.70 +7.55 43.31 £ 10.66 0.800
Total cholesterol (mg/dL) 241.7 £36.93 231.10 £28.91 0.229
TG (mg/dL) 19930 + 66.87 221.10 + 83.35 0.316
ALT (IU/L) 39.87+ 28.14 38.97 £29.50 0.905
Creatinine (mg/dL) 1.09. £ 0.28 1.01 £0.20 0.217
Glucose ac (mg/dL) 104.70- 1195 103.40 £ 13.90 0.704

mean + SD.

LDL-C, low density lipoprotein cholesterol;*HDL-C, high density lipoprotein
cholesterol; BMI, body mass‘index; TG, triglyceride; ALT, alanine transaminase.
The student’s t-test was conducted to' compare the difference between

Red yeast rice + Lactobacillus casei and Red yeast rice + Placeb
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1 %2 %082 12¥i0khe@iilezd P&k
2 Red yeast rice + Lactobacillus casei Red yeast rice + Placebo
(n=27) (n=28) p value *
Baseline Week4 Week8 Week12 Baseline Week4 Week8 Week12

Weight (kg) 75.8+109 754+109 752+£103 75.04%£11.0 | 752+152 751155 757155 7451152 0.893
BMI (kg/m?) 27.7+3.6 27.5+3.5 27.5+3.6 27.4+3.7 27.6 +4.1 275+£42 274142 273+4.1 0.971
Systolic blood pressure (mmHg)* | 141.9+24.2 139.9+20.6 1362+17.6 1369+15.3 |134.1+189 136.0+20.1 133.4+19.4 132.3+20.3 0.291
Diastolic blood pressure (mmHg)* | 85.6+15.6 843+13.6 81.5+11.8 ~¢829413.2 | 79.1£12.7 772+£163 788+12.1 83.6+145 0.242
LDL-C (mg/dL) 152.7+£28.9 113.7+£26.5 11894328 1453+ 288 | 147.8+29.4 108.5+27.3 109.7+26.5 138.8+34.6 0.322
HDL-C (mg/dL) 42.7+7.8 43.1+£9.0 43.5+£7.8 426+£6851433+£109 438+99 44.0+14.1 409+£95 0.997
Total cholesterol (mg/dL) 243.1£37.9 19444273 196.5%35.7-2319%34.4 1231.2+294 1859+33.8 186.6+30.6 216.6+34.2 0.137
TG (mg/dL) 252.8 £139.9 240.3 £ 140.7 2183 £ 126.3 237.7 £ 139.6|228.6 £ 98.4 225.5+£209.0 206.7£102.9 211.9£87.1 0.531
ALT (IU/L) 422 +28.7 557+£542 4772438 46.1 +44.1 £39.8+£29.7 42.0+£29.5 40.8+30.8 41.3+329 0.460
Creatinine (mg/dL) 1.1£0.3 1.1+£0.3 1.1°#0.2 1.1+ 0.2 1.0+£0.2 1.0+£0.2 1.0+0.2 1.0+£0.2 0.078
Glucose ac (mg/dL) 104.6 £12.6 106.7+14.8 108.7+16.0! r106.6 £113:8 | 103.0+ 14.0 1053+ 16.6 106.0 153 104.5+12.7 0.594

LL ;:r

transaminase.

EAPEY- 3 VIR RIS B <
Mean + SD LDL-C, low density lipoprotein cholesterol; HDL-C, high density lipoprotein cholesterol; BMI, body mass index; TG, triglyceride; ALT, alanine

*The p-value is that Compare the time trend curves for each endpoint between Red yeast rice + Lactobacillus casei and Red yeast rice + Placebo group by using a

repeated measures ANOVA.
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Red yeast rice + Lactobacillus caseli

Red yeast rice + Placebo

(n=27) (n=28)

Week4-WeekO  Week8-WeekO0  Week12-WeekO Week4-WeekO0 ~ Week8-WeekO ~ Week12-Week0
Weight (kg) -043+1.41 -0.56 £ 1.30* -0.76 £1.78* -0.06 + 1.28 -0.46 + 1.51 -0.63+1.73
BMI (kg/m?) -0.17 £0.52 -0.20 £0.47* -0.27 £ 0.64* -0.07 £0.49 -0.22 £0.58 -0.27£0.72
Systolic blood pressure (mmHg) -1.96 + 17.68 -5.70 £19.51 -5.04 £15.82 1.86 +22.39 -0.68 +18.32 -1.79 £ 14.17
Diastolic blood pressure (mmHg) -1.26 £12.78 -4.04 +11.93 -2.67 £9.32 -1.96 + 12.33 -0.36 + 9.86 4.43+12.43
LDL-C (mg/dL) -39.00 + 19.42* -33.85 £26.66%- ,'-6.89 £22.19 -39.29 +27.15*% -38.11 £ 30.90* -9.00 £27.93
HDL-C (mg/dL) 0.37+3.95 0.74 + 3.82 -0+ % 4.59 0.50 +4.57 0.75 £9.54 -2.32+531%
Total cholesterol (mg/dL) -48.67 £22.75*%  -46.59% 31 ddFpurd 1O £ 2742% | -45.32 +£30.45% -44.54+27.46*% -14.61 +26.00*
TG (mg/dL) -12.44 + 148.00 -3444+133.90"-15.11 £107.10 -3.04 £15430  -21.86 = 64.00 -16.64 + 62.19
ALT (IU/L) 13.52 +42.59 552+ 27.46 3.96 + 2762 2.25+14.62 1.04 £ 18.51 1.54 £22.72
Creatinine (mg/dL) -0.01 £0.11 -0:0b£0.12 0.00 + 0.12 -0.03 £0.09 0.00+0.13 -0.01 £0.10
Glucose ac (mg/dL) 2.19+£9.18 4.15+8.62* 2.04 +8.24 2.32+8.77 3.04 +£7.98 1.57 £5.00

PR TR N E o W 4%
% ANEpEA w2 LDL-C 5k % 0 3F "% 1€ > ok 2% 1€ 33.85426.66 mg/dl » #4]% *% i< 381143090 mg/dl » =& 2 FFAE szt L 8
(p=0.58)° % i 2_ %% "% F A% (Total cholesterol)i=fi % 0% "% <> e & %2 BF RAiE 33t + £ 8(-46.59 +31.11 vs -44.54+ 27.46 mg/dl, p=0.79 ) -
B2 fRE R IREFLEE G D B BT 0ERRE S 2.67 ~ 4] T 304058 R 4 4.43mmHg (p = 0.021) -

The variables were presented by differences between visits after treatment compared to baseline (week 4-week 0; week 8-week 0; week 12-

week 0).

* The Paired t-test was conducted to compare the difference from baseline for each variable, p<0.05.
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Red yeast rice + Lactobacillus casei

Red yeast rice + Placebo

(n=15) (n=13)
Week4-Week0 Week8-Week0 Week12-Week0 Week4-WeekO0  Week8-WeekO Week12-Week0
Systolic blood pressure (mmHg)*  -847+11.37°  -15.13+14.66"  -12.60+11.74**  6.77+23.08  -9.15+19.39  -2.62 + 11.49*
Diastolic blood pressure (mmHg)*  -5.33 + 12.47 9.00 £ 11.75" -6.60 + 8.94" -4.08 £ 14.45 3.92+7.73 0.38 £9.32
Mean blood pressure (mmHg)* 26.00 £ 11.56"  -11.04 £ 11.69" -15.83 £ 10.60" 24,15+ 15.10 767+837  -12.50+9.87

Mean £ SD
rBREF TE HFER>130 2 TR >80

BT 2 s N W 4

* Student's t test and Wilcoxon's rank-sum test was condueted to compare the diffetence between Red yeast rice + Lactobacillus casei and Red yeast

rice + Placebo, p<0.05.

32



BE 5482 12577 it 32 i
Red yeast rice + Lactobacillus casei

Red yeast rice + Placebo
(n=16) (n=16)
Week4-Week0 Week8-Week0 Week12-Week0 Week4-Week0  Week8-WeekO Week12-Week0
ALT (IU/L) 9.56+26.19 2.00+12.13 0.06+10.45 3.38+6.69 1.25+6.14
PR T 2 ekl N W 45
Mean =+ SD

1.00 £ 6.50

W B ¥ 2% D ALT>37
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Red yeast rice +
Lactobacillus

Red yeast rice +

casei Placebo p value
(n=27) (n=28)

Upper respiratory tract 1 1 1.000
intection (n)
Headache (n) 0 1 1.000
Leg edema (n) 1 1 1.000
Flank soreness (n) 0 1 1.000
Fever (n) 0 2 0.492
Left breast throbbing pain

0 1 1.000
(n)
Gl-upset (n) 2 3 1.000
Chest tightness (n) 0 | 1.000
Insomnia (n) 0 | 1.000
Palpitations (n) 0 | 1.000
Soreness (n) 0 1 1.000
Organic mental disorder 0 1 1.000
(n)
Pneumonia (n) 0 | 1.000
Abdominal distention (n) 1 0 1.000
Dyspepsia (n) 1 0 1.000
Oral ulcer (n) 1 0 1.000
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# = Statin# $ *% K LDL-C2_#| & +* #&(Statin equivalent dosages)

(35, 36)
%LDL-C Atorvastatin Fluvastatin Lovastatin | Pravastatin Rosuvastatin Simvastatin
reduction

(appro.)

10-20 % 20 mg 10 mg 10 mg 5mg

20-30 % 40 mg 20 mg 20 mg 10 mg
30-40 % 10 mg 80 mg 40 mg 40 mg 5 mg mg 20 mg
40-45 % 20 mg 80 mg 80 mg 5-10 mg 40 mg
46-50 % 40 mg 10-20 mg 80 mg
50-55 % 80 mg 20 mg

56-60 % 40 mg
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Evaluation of Biochemical Markers of Red Yeast

Rice Combimed with Lactobacillus Casel in

Patients:with,Hyperlipidemia
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Fidn g R ¥ B gt #mﬁ'&” e R S H ?]\‘1 4 'L}Ip
T ¢ 3RS PR LR R F LRRE RS iR
AP B IR T o
By ik

ERENFO 48 2L Pi Er K BE - EF o

FAY & o 5 (stock serum) v B FTFAA 02 LR AR R

(1)# s 7 5 37% - platelet aggregation functien test » (2) &L & % % W 3F

% - adiponectin ~ leptis: hs-CRP ~ TNF-a “monocyte

chmoprotein-1(MCP-1) ~homocysteine % fibrinogen > (3) % %4 it :}ﬂ

1% ¢ ¥ 45= (bone formation ) "<i i 4m i % (osteocalcin, OC) ~ #
¥ 2 (bone resorption ) : carboxyterminal cross-linking telopeptide of

bone collagen(CTX) °

i

%

AR R 60 EY o TR fetin 2 (n=30) 24
#le (n=30) FiF12:F {8 > = = 2@ &K 425 (completed study) =
keSS e 24 T L 24 2 AR Rk
FLeRlr  LQEY FPREAS g P dlet i 558
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¥ % TFosteocalcin#? fibrinogen » piE 4 W] 5 p=0.084£2p=0.094 > % 77 ‘=
£ & * Lactobacillus caseifs > ¥tosteocalcin®? fibrinogen ez 5 i ¥ jb
@ g ke > kR RiE A F £ 8 o Adiponectin ~ plasma leptin ~

homocysteine ~ fibrinogen - C-telopeptide ~ osteocalcin ~ tumor necrosis

factor-alpha(TNF-a)) ~ monocyte chemoattractant protein-1(MCP-1) 732
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Abstract

Aim: To investigate the mechanism of red yeast rice and Lactobacillus
casel in patients with hyperlipidemia.

Method: Sixty patients with hyperlipidemia were enrolled and
randomized equally to group A (red yeast rice + Lactobacillus casei) or
group B (red yeast rice + Placebo) for 8 weeks, followed by extension
follow at week 12. Forty-nine patients completed the study. Serum
samples were collected at baseline, week 4 and 8 to test for adiponectin -
leptin ~ homocysteine, ostedcalcin, C-Telopeptide, hs-CRP, tumor
necrosis factor-alpha(TNE= ¢ ) ~ monocyte chemoattractant
protein-1(MCP-1) by ELISA kits, fribrinogen:and Platlet aggregation
time measured by collagen and €pinephrine (Col/Epi) method.

Results & Discussion: Sixty patients with hyperlipidemia were
randomized and 49 patients completed this study. At week 8, group A
(red yeast rice + Lactobacillus casei) had a trend of higher serum
osteocalcin (p=0.084) and fibrinogen (p=0.094), as compared to group
B (red yeast rice + placebo), although not statistically significant. Both
groups showed significant change of adiponectin, leptin, homocysteine,
fibrinogen, C-Telopeptide, osteocalcin, tumor necrosis factor-alpha
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(TNF- a ), monocyte chemoattractant protein-1(MCP-1) after treatment,
as compared with baseline. No statistical significance was found in
serum level of adiponectin ~ leptin ~ homocysteine, C-Telopeptide ~
hs-CRP, tumor necrosis factor-alpha(TNF- « ) ~ monocyte
chemoattractant protein-1(MCP-1) between groups. Platlet aggregation
time measured by collagen and epinephrine (Col/Epi) increased in
group B, but not group A, indicating Lactobacillus casei might

diminish anti-coagulation effect of red yeast rice.
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(- ) adipokine (*g "% %)
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[ﬁaqﬁ AR S RE S A TR Bl | B AR i BT

AR PR L A S LTS LR

a
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2 s
BTN
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S Ji(%)’ % 5577 d /fﬁ% Mg L?fﬁ% mlﬂ—% Arig e o I ¥

CEE 53 TE S ALY BT S i AR B b = r L S
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% adiponectin ¥4+ A R eH i FAp M dp By 2V R E 0 F R
fe 4 A7 3 » B om o adiponectin ek K G % af € F 0¥ 20N AT
P A S AT (A B S 0 8 DY SRR A AR F L %y v
FES

PR AT ey Rbp Ry Modd s R EHMTE 4
(body mass index, BMI) ~ *Z [g] (waist circumference) ~ &A% ] +* ] (waist
hip ratio, WHR) ~ % " » J‘li‘ % % &k B (pre=prandial plasma glucose)
w % § % (seruminsghn) ~ TG 2 HDL-C S B % % > 5 229 %7
AR e ¢ B Rk BB R ST RGN SR g
(metabolic syndrome) 775 " (L3 Bl " 2 5k 6 7% 00 BB D3 4
B s b ¢ R R R PR - A4 G AR A
& AV v % o % (macroangiopathy) OB o BT 0 Fo 4 R )R
Td Fus 0 B R ferd R AT (- shaie s (0405059

A A BN ET S R kR A ERL L A AR
A Y AT R AT R A T AR R T R ffieL
23 i TF Y KT ’iifl%’—’_“- 2 kLR E TG %2 LDL-C & § 4p

B > @22 HDL-C & 2 4p MO0 e iy 3 B 4 $iad F 8 L eni®r
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B 4o 5 a5 B (free fatty acid)end i@ % M7 TG % o 4 > &
SRR R e R S e ORI Ve R
E% o fdsdr 2 ARV HF MG F F T Pl Bl A g B OV

QRS RLEEIY: SEE 1 SET R E SN VR LR Y AL

N

A L eniEd o T b g G E AT R A - § 1 F (NO)ehA S

RSN S LR S IR G IS A SRS - AT A i g

(=) leptin (R %)

p e a2 F](obesev(ob)gene) et AR A F IR {s o ORE F
(leptin)frig P o SIS 7 F i £y a e 2 0 P Py £ 0
LA R Y e s il ged - BA S % 4 16KDa ¢

R

W

1\q

o RG> ARG EABIREL £ > G B

2

R TR e e R R i w e leptin X M R

ReR A A T s A fri § iR G P AR
SRR P R T RTE R E S R FIR )
TR Y BIUE PR L (mRNA) #4508 0 L s R i
Ak G H oo AT 1994 £ d R L ES < B T AL

(Friedman) & L & 3 /] e - f8:f @ M7 ik ob/ob | B35
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|8 5wz 7] (ob gene) {4 #1H HoOb A FI R Aty me & IR
H AT A 4 5 okl % (leptin) » ¥f%¢ %L ob/ob /] & @ % » T F 5
Hob AFIRHEZ LS L F SR % (leptin) > @ @ R~ &324

CAR LR R R LR A

\m

Ak BT AR R o SR

okl % 44 Fp db/db k| B (bR R B A FIR %) B F A 2k
LR F Ao A A RF R AR RPN HOORH
B R RE o f5 R £ refy(leptin resistance) ¢ Fl4t 0 A

(- s aipi B SR Rl - R P B S

w F Rk F R TN dr ] acetyl €A carboxylase i
B B e~ M TGR H 4o P Vhph s & o BREFESEEPF
B 6 B4Rl R R R o W EE R F RS R € A 2 RE
Frefia & 5 > F R GG NR R R BT g
B33 m PRI QI X P o F B AR R S N ke
TREA R P MR A R AR e 0 B L ERE
I TARE £ Ob-Rb % & > i&a prild G0N Y (NPY) & & > i

REMECEIIERFAENA O EFLW N ER M -

Kacsoh (2000):% % 57 #f o @ ol R R R B30 H 4 > ¥ R A

LA KHE - LR hlmie AR R B KA F A - L
20U (F30 R ch e o (target tissue) v & @ B L ¥ v A4 -
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Kacsoh(2000):% 5 #5 %5. E.%“« WHEE S 4 Agdvrasd 7
% & 5 B g s mﬂa;ﬁ-d T ARG A

R ZIedi®® o322 > BRlre s § 23R 0 78
T34 @sa 2T A 4 ch- A FEF K o

EAREA R ZEME LG AN o S E I 5]%“ g
BRERRERGFRE LWL, Z B E Gl Y
Rl R d R oA kA S WL e BMIAp M Lo 5 S
BN F U F R TR R o R gl - LR
4ot IL-1B ~ TNF-a % » BV inre ik & Bl et 3h > 18 w7
TR Y A o B

ERE S fomFeniFrveh - LR TERY 0 FRE- B
Freferad i Wi frifal gk FRRES L L FIR

AR TR A E R > F - R Ay ikl AT

TRt - LA o
(2) hs-CRP &.v & § A s chh %356

B AR 1 CF & #v (hs-CRP, high sensitive C-Reactive Protein )
- fhd A A sk Ged OV RoA g R enip R MR T &

P~ S BR R g B  RR P
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SEY Jj*wﬁ 2o X L &Y F & -9 (acutephase reactant ) (2o CRP
¥ 503 mg/dle f— A5 g e ’\E\‘{}?ﬁ%}%%‘fﬁ’hCRp |
to 5 mg/dL > pb ¢k E LM w] ~ T Ak g 0 S ,T—] B Y ERY E b3
(P LFSTREFEF ) R TRR Y T e hgFR AT ¥
FIP i B CRPF 23R i B A g el % 0o CRP s s #
S T (Bl R ~ %k F H@E ) PPy g1 A o L CRP
4 OE - B LR & MR 8 R G AR 1 e B v Bk
oA AR T A A AR e b B B AT (1 S s
AP RS F K g CRPY TR R F L SR
TEP I - E o HNT A g G E

§2 ' hs-CRPi® * gsg & ¢ 72 ( ELISA)R] %0 5T B % » i B )
0.08 mg/L » &-¥F:< o F 5 5 2 Q32 R F 5 <3.24 mg/L - Tk * %
Tl 247 IR % 7 LDL-C ¢k > # 14 4r F hs-CRPZ Bl Z_° 7
Bgor o CRP¥ iy € i = o iR mmBl A% o — L P58~ & R ATk -
gL TR Y b oo P T ATY BT 0 hs-CRP7 42i51.0 mg/L
PSS EGHE 0 1.0~3.0mg/L F ¢ B A% > ok AZE3.0mg/L R
L peE®, xd B adedin ¥ fﬁz’ﬁ,&iﬂ”“"” » ¢ LDL-C & fit
TR P RATRIFEBEILR -

e lovi BAFHDRE T G (FHEFREIRA G IR
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o b~ i FoA A RFMC S E) ) hs-CRPE B & 4p
FOr B MR E > AR AR 1122412 o o A Ridkern
Women’s Health Study ® > 44423828 7+ Leng B~ 7 7 w8 IR ¢
Bt e B AR AR T A A RIS (E R L B
A~ EEZ R eR) & ¥ LDL-CIE &3 Rl F 5 b " 0
fod PR ETEI e Ap e hs-CRPAPE g A § chgsl - L e
s i g R Wik £4pk FLDL-C» © £ hs-CRPg % @ #-k fe &
i B B Ok %i&,@ % 3 T 3R AMERLDL-C (<130 mg/dL)% %
hs-CRP(>3mg/L) %% 3 agilyfe s b ' 12 8 2% Jk & LDL-C(>160
mg/dL)# ™ hs-CRP (<lmg/L)s*%%F o I ¥ i&JxFramingham Risk
Score(& 4 » & % ~ (LB~ WIREHM R A 0~ UGR>3
RALZI)TFENEF EAREAPRRL L F A FIRGEF > &
A0 e T ohs-CRPA B F oot B F H 42 i ¢ B HRE -
¥oob o -y g IR L F #hs-CRP % HDL-Cervt i) (TC: HDL-C ratio)
BT & 28T TP OBER S B R B AR 4 o hs-CRPS AT K
5 MO AR R R ol R o

hin vitroF® 7 % TRk 355 & n > Statins¥ P &8 % #hs-CRP7" 7" o
fe k&g gk IRy statin# 3 > ZFLDL-C¥ 4| %70 mg/dl:2 =+ >
CRPE2mg/Lr1 ™ » 4258 f L e AT et F& 7= FiR
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LDL-C#A70 mg/dlr2 + » CRPA2mg/Lr +F 437 % o & * statin& i~ >
CRP#c 4% 7 — 38 54 e h— Jep501 & Fo 5% i BT
F %o 2505 % pR* 1200mgenie 59 0 25 PR & A 0 SE6E
R o JR* iz - 2 CRPW 2.7% 3 1.3 (p <0.001) » PR* % iz -

CRPd 2.7% % 2.1 (p <0.05)"” -
(= ) Tumor necrosis factor alpha (TNF-a, *#%;3 ™ F]3 a)

R FlF ol - AL & DIEER N R
(proinflammatory cytokine ) » H@& 358 517,000 > 1 & § d ¥ %3¢
(monocytes) #7 & = e PN Sy L0801 7k £ & Fk (Human
Leukocyte Antigen » HLLA) classIT F] 3] (genotype) 7 B Do 1k B
TNF-o:73 & 2 35 257 71 2 e TNE> o s5 8 o g p A ove &
ATt % & + (adhesion molecules) » & v x Ik (V‘%‘ P Me oIk~ H
HopT )t FLr Awed e T 0 & R E AP Latizo
(2)TNF-auit 75 v 0w Ik » MR flied $ 5 $ru] B 5 1 V* LA 8 &
X5 Erme o (Q)ic g & wmie &6 XM et R = g 3
AE im0 g PR DIRR F s A B § T e g
{ € Tl 5 v %z (macrophage) & 2 & 2 ¥ “o R TNF k33 & f 30 &

UM LR o BN F A ETNFR 4o 9rid & g U F o

Ha By h s ooy ,@_@_f%w
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A A ETNF 28 ki nif 45> Pl 58 e ¥ % 2 200K
n F i35 23 4o 33 2 oK M (systemic capillary leakage syndrome,
SCLS)"™ ™™ e TNF 2 2 26 &4 X F Ji» AgF o i 1 2 & e 25
#8 %2 g4 IL-1(interleukin-1)4chigh mobility group BI(HMGB1) » 1«
2 H @ a7} & 4+ deeicosanoids ° NO » % 5 B A& %77 o TNF & B 2%
BETF 2 is o EFFIRT L E " MTINF ek B 418 L F o
TNF fjk & ipF > € §T04 75 2 e F] 17 * (coagulation)d 4] A »
¥ ED RBFSY R L SR X g Tk § e £
TNF-o ¢ 5% 75058 0 v 5o B adsd & (autocrine) sz iy f?
e s rn v imie cd b (Vo 2k 5 b b Ty 4 B ILATFIA L G W
VLR WL 5 R IEdin s By B4 ob/ob ~ db/dbA fa/fa < Bl 385 TNF-o
i B £ a0 4 dE e ] S 3 TNF-a &% % m-RNA 1
2R Find B R g o R RS E FIRE K 0

£ (581§ TNF-o * temm 400

(7 ) monocyte chemoattractant protein 1 (MCP-1, ¥ +x3k4% i 3~

% -1)

¥ %2k 48 v 39 -1 (monocyte chemoattractant protein 1, MCP-1)

B 1990 pEAL S T AU gk - MCP-1 2. - fd 76 B A ATl gk

v

6O - pEt 3% 0 43 £ 5 14kDa™ > 3 CC-Chemokine
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family (monocyte)2. — B » & Fla =34 ¢ £ 17ql1 ~ 2-12%7 > 3¢
H 27k (monocyte)sfHE it B T E & - Mo REPHETUTEN L o
R BINLT BB - AR gy R H P T

lymphocyte 2 NK cell + £ 4 w514 Vo & H 47 m% % & 3 MCP-1
BALL A RSS2 1251 B2 MCP-1 &t Al ¥ B H

2

Pramreip i A o F R - BESPN A % K ik B B R PE > MCP-1

A

4 i e E P e el A WP H Er LT A AR 5 A 2y
ARV o s Ee R H  Eimie BR AR B 0§ % £ e MCP-1
IR o B MCP-1AgRRS B8 PRAL iy & § B AR BE o B4
e AT R € B ime G ki B E D CC e AR FRLE

U smle @7

—\

(chemokine receptor, CCR)® & » :&£m /%

~—

MCP-17 o 3F % ‘mPe 972 25 bldc i § i B 4 (oxidative stress)™
A2 ~d v gk (cytokine) ~ & i mte ~ T Fitimie s L wie 4
£ F]3 (growth factors) % #4 o MCP-14 & % F|macrophage£? —
i ¥ 4P BE chchemokine {1 gt #r4 it » F i #2 Fhchemokine & 4%
IL-6~TNF-a~ Ilefﬁ(gg)o“/T‘ 7 macrophage*t » 2 # ‘w® ¢ $Z: fibroblast
epithelial cell X % — i ¥ tm#e 7= & A ;S MCP-1"" o FIMCP-1442% i

el LG B oIRGB H PRREG Mo peRy

otk PR B > doiF b B4R & (theumatoid arthritis)”” o gt ¢
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# % L F & (osseous inflammation) ™ ¢ EL% F|MCP-1:4 i 1 2 O

IR L S R 1 N A e B PR E et G e

f¢ (fibroblast) ~ L jfrivimie £ X FF 1 & M % A #5 F-9 (minimally

modified LDL, MM-LDL)"” « PDGF - bFGF ~ v X0 4 % -1pfrtumor

necrosis factor o (TNF-a)”* "% % 7. 11:}}35 v

ke B Pl 0 30 g 4
A fMCP-1 0 e 3l {5 end 2k 0 4 4 4p 2> MCP-1 %22
f Tadp

2 27
[EAE

5 B1g XK AR M A s P 0 doh BAER E LD

(= ) Homocysteine (Hcy, [ 3] 25 iizfig)

fe A L wk sefg (Homocysteiney Hey) . <48 88 % 2L eng JLpk o
B § R SR R e o 4§ R I R A e
€0 K e R DB H pR@olicacid) Lok g ik b

AL T BB &) S A BIEE & Mo A MR b o

EEPEARE- LAL b PRFERDERH T 1 B2

i e RIS B By W R ORAR Y 0 B2 S Pipidp
£ & enfa 4 2% -Homocysteine ¥_methionine %”ﬁf d cobalamin-folate ~

pyridoxine - riboflavin ® ¥4 $ > #712 Homocysteine ¥ £2 folate

= F b o B AL Bops o g (Hyperhomocysteinemia) 2_E fié

(folate)fr it ¢ B12 4% £ th— JE ATR 144 £ - Homocysteine #ic

2 K
=~

ELPAEFAE 2B AG BBz fEEg 01969 & McCully
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fE3]5 B fe & 3] B veps o (homocysteinuria) -] 3% » 7 L3 IR
= ;% ¢ homocysteine )k & B (L % * 5% 10.6 nmol/mL) - ¢
At BE® i kA M fofi g o 3F S 77 % L ¥ homocysteine
kR Sk BApaps g EF g Y 25 F kRS
homocysteine ¥ it % & 4p k¥ % Jfﬁﬁr%ﬁ%@é’i’%ﬁ /};’5 s E R :;}55,1'1
2 g A oy A 5 & U005 o 15 £ 1 ) 49 (Meta-analyses)
7 B ot > "% X homocysteine Jk & 3 mmol/l 2 & % 25% > *F s
R T AR 11-16% 2 " KPR 0 R 12 19-24% "o p A #
Yimii o F kR ok AEMDRRT T faad BT R
‘v LDL A% “ e ¢ Dt M g L wie Bog 0 0 GE L e
ALk A 0 1 B R (e 2 (00 o v
homocysteine Jk & i ¥ 48 T 40k 2SR 70 s b F 2 g B
2 4 ¥ drhomocysteine JE BV Ed#eent g 5 F T 0
POER S 1. lmmol/l s 45 5 8.1 mmol/l o f— -4t 5T
oEE T kX E ATy > FT T P ER Y G
13.340.6 mmol/l » 1.5 % 10.6£0.7 mmol/1"™ = F-5= it g £
® ;% ¢ % f frhomocysteine » @ SoRERER iﬂ” & ® homocysteine
BRI T A 2~38

(=) fibrinogen (3 239 R)
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w e g2 30 R (Fibrinogen) 7 % — 4 F]F > 3K E & hn
RARFEAY PR F R AL > S d R s (thrombin) & f215 o
A7 3 fEenfibrin 20 ] R E R AS R o G Y hE R
% T FRR S HELSS mg/mL"" o 4 @ 30 R ik B (>3.43
OISR R P ol A E S LR ED R R R A
g AhgR AP R o a JIEY L afh BTG o F LA T
CRGCES B S SR AR R O RIS A S
BEHRHEP > KRR RA- FERE R NTFF ALY R
Mens 2b = Bens F Agpten s D it 2k 5 o dok Bt
FEHAFY RERAE NS e BEEEA - ? p gl
fjﬁi‘g{ﬁSO%’ L T R S i < MG R R
o= e et - B0 P BR0000 £ 7 4 R e B
TR L E R R FARE A E LR B RER
g - HERCLBEAFFEHREFR FaFY RER SRS X
v = m—ﬁ AL Wﬂ’j’*‘”ﬁ%‘ - %(110) o

- A HFL R ERFAFHE N BT 2 HE T
R g~ m R ARfER - B 39 R (Fibrinogen) 7 # ~ 3 e i % TR

forg e o 00 .

NS - E A
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G FLLEL(HEEE )Y B2 wfgartre @ g2l

s FF B TR AL FER ) P RERFSAFEL
AEXHD S>HEHF N TRE TR 8L 0 g o ¢
RSBy Fx gt > 2 fgeha & % PRF A S M bR
Nl e pABERFE O RFEA > SR I S A
B 0w E AL Ho BERE- HIREFTET ©

LI P AR E LA MR R g kv (oxidized low-density
lipoprotein):# # ¢2 5% ¥]+ (Tissue factor , TF)i§ & # . » ¥t 3 "2 Ffis
4 8 3 T Bk R Ag en S B RS R R R e e
¥ (Tissue factor , TF)ea# .12 o

i $97 Statin # 4= piE * 9 % §_ (7 2~ HMG-CoA reductase
reductase » ¥ 12 74 P& F AR (cholesterol) v s = > @ Statin 2 3 455 I
¥ 12 H 4 circulating endothelial progenitor cells (EPCs):7& - EPCs ¢
W4 F FE AT 0 ’Q (ischemia-induced neovascularization)®; = »
friisgst ¥ (6 wuRr L o £F + o Statin 4~ {%ﬁé Pl g T
vuinre i 4 s A {oif 1t EPCs RF EATA & g A5 0 20 " M
g Bens i 2 b Statin B B - 54 F ( NO ) & 2 psis

t]‘i ) j%%.‘:‘} #Fbg jL f%‘ j\ 1:,\' NO al ;]70 s ,V} mﬁl’s (113, 114) )é‘ _ﬂ’_ ’I‘
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Jf};rﬂ‘,]w--(lls) R 1 A 16, 107y f@ﬁ’%?f% M fodum i

(118-121) |

(- ) platelet aggregation function test

o] P P Foae - R R R Fd /T Bf]‘q% (collagen and
epinephrine, Col/Epi) 2t #} i 3¢ /ADP (collagen and adenosine
diphosphate, Col/ADP)fi ] - PEA-100:r & 2 ™ 5 £ fm# ~ Ho 8 5% 5 15
A EMEE(Y s V)T ES > FHUARAR D Y RS
fhigd £ hmp @ e PR A0 E R o4 R R R B
v (collagen) o "} Jn -9 &=t papytwred 2umdo B o frdin o)

AL

MEFH LT ER RS A o) F g F AR S

iuﬁﬁg&‘;ﬁﬂ?o 4 LS P f ¥ Feanh ?}eﬁ@ﬁé»’g
epinephrine & ADP » % AL B iZ @ * 3> B ip|g P Eitn | fFaa b oo
Col/Epit ¥ f& %82 -1504) > Col/ADP ¥ {& %62 - 100F) o § &% 7%

5% #= [ (referencerange) p # 7w HFFH i 2 ¥ 0 JF ST
R EFATL AR g (122129

=R REE RE

(- )% =iz (bone resorption ) 35 1% : C-telopeptide (CTX)

trj‘”f’ M P T FR 3 E o P 4 Statins B ¥ F dwmve 2 1E 0 {84
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% 4¥ I.Statins *4 7 ¥ 3 »xdr3-hydroxy-3-methylglutaryl coenzyme A
T F

(HMG-CoA) reductase » *# s ¥ cholesterol 2 f& & < 5 ¥ 7 2 b
?b > F ¥ & 1 bone morphogenic protein 2 (BMP-2) gene Z. promoter °

7 BMP-2E - #F 4 £ 7|5 » 7 @ae 2 F e 2 & 1Yo Chung % &

iﬁ v Statins Z 35k 69 E L g b B MR A 1S B IR

H 4 # % & (bone mineral density; BMD) 7§ Af ¥ 41295 5
bisphosphonates-#_# ;% 4 (bone resorption) gr4|#H| » ¥ Frd el ¥ o
¥ (osteoclast) 1A= 2 b s — B AR R S * N0 T ERE o
* teriparatide 47 i fr Tl B RAPF 0 - VBANEE - B2
C-telopeptideik & ¢ 4 B > e mad 56 ] p &+ %ﬁrgﬁzl;gu“%’

127 P 2 "
N

A B 1 C-telopeptideik & ix b % (29, @ (s ik g Pl R ok & F ¥

PN
g ©

Bt cht R 277 Aor o & HP R ¥ Statindf # 5 0§ o g 4

HEBARG PRS0 F 3084 iS4 p i %7 Statins
Fid v pReTis o g BERE M 5 R Y 0§ ASTRCLR Y R
EX R

2006 # - Gutierrez # % dp 1 #-12 F < % B> g A YR
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* g Hlovastatine 2 HS5 o FHRSRGREARZFRAE S B
PR 2 fgen~ AR BR G PRGOS > P RPFREFHE D
Lovastatint % { 4% » 2_ {8 7% Ainvitro » @3 jpk % - B 2%
AHEF TR g EnH R s TRt BRI R E
{ sergip kil g h- BFIREAT TRIREEHRY
oo 411 #* 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT) assayfralkaline phosphatase (ALP) activity » % A= £+ P &g X
ek ERAR A AinvivofrinvitroR S FEF S HFBHE maeh 2
4 (132)
Statin#g £ 4+ & 3 #3EBMP-2:cnk @ i i3 F fwve cof 250 1%

* oo P EMAPKERE S A= i3 4 fm e gl 4 0 e PR B e
GTP-binding protein 1 # ~ =5l )I(prenylation) @ Frd| el ¥ e i

BEE AT > FEREA  0 F U o PR B g e TR T
& #p e Lovastatin® #t 235 i m ve v b e1G-proteinf§ #» Ras F-v >
il %ﬁé PI3K &gt i » 5B Aktes £ MAPK % 513 BMP-2 Gene =~ & # IR -

#BMP2th3-v 2L EH B - ;%gtb Ragd b wmre s o (B9

B ¥ ¥z (Osteoclast, OC) &~ #4727 % %2 F = w*# (Giant
Cells) o § i {773 4 1T * (resorption) ¥ € 5= — 7 LR 2 B 4% > p 2

=+ JJf (Proton Pump) > 4= & &3 3= I dmoe ok > & ¢ AR B moT RS
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AT o I H S22 ¥4 (Ex © Acid Phosphatase ~ Proteases,

Lysosomal et al) ¥+ # ¥2:8 {74 & i % o

i ¥ tn%# (Osteoblast, OB)2. k& & ¥ 47 2 ' ‘¢ (Stromal
Cell) » v P&+ %Rk 39 % - A|(Type I Collagen): ¥ & 5 3
(Bone Gla Protein » BGP - osteocalcin)£? alkaline phosphatase - i &%
FmT »OB2 F B B > blde B " ;!”ﬁ'c? ol RS P
OB 2 2 fijci®® » F 2 deriag itz 338 %4 Bl F @ 4 OB & 2

ﬁ;l] % o

¥ Azb9r4d (N-telopeptide , NTX) % s =4 74 48 (C-telopeptide,
CTX) :334a 8 F 858 % - J)WR 3v 2000 5 M4aF 282 4
M2 Bt % - AR R AR R B H AP &NTX 2 CTX
v T e fady R .

(= ) ¥ 35 (bone formation )a‘fq #: osteocalcin(OC, = FF 451 %)

# 4% (osteocalcin, OC)& - 8 49 B I ] v F » % 2
glutamic acid » E_# Fep 2L R 36 ¢ 7 & & 5 - f& > X 5 bone
GLA protein(BGP) » » # 1 &7 % 7 A FHFR > HH iy AF ¥ 7

GERBIFHAATEL B Fwmeeas ), FHY -8 A

™
-

T BUTAET B & dp R R 0 P A A FTRRINA B R
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B T R - B A Skt ARF LSBT LTS
P s kY > B3N REL S (a.a.1-49 0 36%) ~ N =5+ 17
(a.a.1-43 > 40%) ~ % = B -] % #7(a.a.1-19 ~ 20-43 ~ 29-49 > 34%) > iF i
TRERYE AL ?’9’?‘/‘%%(138) o ¥ 47 % (osteocalcin)E_¥ 48 e—
AP F o i AR B e A GLAE & 0 4§ ER A et
i E o HeR b R g Y e s R 5 TR A
Tl P me 20T 404 > N2 BEHAHH > HP & 271 i b

Co

RN g U % . &% teriparatide - alendronate P¥ » A — B 4o pF
- B 3 %> B sosteocalcin k& € ATFF > I p {2k F A
* o SRR IR R SGs BIPE 5 L="F " > osteocalcin )k & M

- - Ty \ A e (140
Bg b2, %L - 9w is > osteocalein B B 17 ST 2 k00 .

B~ pple

T

FREEFER 99 & 112 15p % 100F 11 7 20 P
ek A #c 2 60 i

Z R
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R ﬁ 7 International Conference on Harmonization Guideline for
Good Clinical Practice (GCP ) &4 ¥ Az 3 o3¢ L %ﬁ RN LG Y
Fg me B iGmFEAME%L R ¢ (institutional review board ; IRB)
/independent ethics committee (IEC) {# iF% a3+ 3 2 &2 % ;éiﬂ” B3
(informed consent form ; ICF) {4 » f¥ F& Bk F etk 2
P S IBETAY ] R RLE @Hzﬁifﬁwm R Fa 3 #k“T%%i%év’ﬂ
SR RILM 8 S R
2 EpRe
Mé—*zf“‘o ~4 Y N 2@ wEhdhe BT 0 B-R - EF Uty
* stock serum v BT TRA A Y A GBSk
(- )ae # 5c 32% © platelet.aggregation funetion test
(= )& & % % {32 5%  Adiponectin~leptin~ hs-CRP ~ TNF-a ~ monocyte
chmoprotein-1(MCP-1) ~ homocysteine % fibrinogen
(=) w332 i 4p ¥k © osteocalein ~ CTX -
Zd v Jr%? <~ B %F%%ﬁ)%%?fi ? 2 # 5% % & 17 fibrinogen -
platelet aggregation function test ~ hs-CRP ~ osteocalcin ~ CTX » 4] *
FREARR Y L F R FFE AP R R T AT
homocysteine ~ TNF-a ~ mep-1 > | # % % if & £ £ = i 4 477

( enzyme-linked immunosorbent assay ; ELISA ) ; adiponectin ~ leptin
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BB ED 5 AL FE AT -

TR RILE B35 2
(=) AT 5o 4T R #* ITT 2 (intend-to-treat analysis )

22 PP ;# (Per-Protocal ) » F]pt A {7 FH e & UMW A e 5K &
4 (based on their assigned treatment )> @ % 3 H Fﬁ 14 ( compliance ) °

~ 2 2 L 7 AN EX B
PR B LT R ARG BT o R R ART ORTR 2 T AR £

AR AR 0 T R R e T TR T L TR RS A Y

WAL H o

(= )f1* Kolmogorov-Stnirnov test k& iz F M T LT & MY &

LFEHEF &A% @ meant SD R o
2.7 E 2R A4 ¢ #ciE 2 median (IQR) R 3R o
CyiThichedHRez FF > AYHEEL FDLEF (4o

# ML B2 i)

LF R R IRF f& 4 8 * student t-test
2.F AR RAEY i~ @ * Wilcoxon rank-sum test e
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(2 )i inh o WRAes FFH> FuRIELGFHLBEF (e #
it 4p 1% ~ proportion ~ frequency) » R|# * Chi-square (%) test ©
T )FhichE HRE > 54T~ 58~ % 1232 PR

AR 0 R HI AL G B F)

LFEMERA A F > $£* paired t-test
2F R EIRZEY 4 0 % Wilcoxin signed-rank test o

(= )tk ~ ¥ 2. & ¥ (Sample size estimation ): A# 7 2. % - 4|34 (o)
WEL 005 $=F3L (B)kEis02 ThEFT 2wt
(1) 5 0.8 4 3 1 & wedy 2 % BUBAPPOTF 0k 2 2 B 2%

F (response rate ) £ B IR Hp o e B (S CETR 35% 0 ¥R A h B (S

TH ABE 48 4 5 F BT AL D0% AR g TR T A Bt & 60
Ao R ARG v iR T R BRI G o

(<) & foedp s % R Bt o % 2EA S B FHA BT
% % % #( Adverse Event’ AE )~ fc & # 2 % % ( Serious Adverse Event>
SAE) - ViRSk R TR T e R

(M) BT R RS ok ¢ iR B2 $EAT % LVCF ;2 (Last Value

Carried Forward ) » & * & (s - 2 p| & &

#E]%;A; o
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—

(4)F A enig i /st (datacleanup FAG%) D P b mifT 1 7
#eni /it (accuracy ) o A2 AT 3 FA 0= B (completion) £ 34
* 42 & (availability) o FHRAIZ A B » TRt 222 1 > At
NE DR 0 TREFTRIER P he N TR s s L
Ty RREERMNE -

()% Tk A 74 * intention-to-treat (ITT) f B|pF > & JF3EA 9 )
;é%?'%m?\ﬂl" ° F FORAEM 2 FIE (cleanup) L2 (5 4 F MiE
8- Ffsdhg o B RRLERRE D SR FIRY - 2 F (one
dose) > 4 ¥ 1 3% £ Fa AP 4 45 o

+ - )% Tk A 74 * Per-Protocal (PP) RIEFF » 7 #2175 3%

FERABROBRAPIHAI RS T5%) 2 R RRpdpiRe 4

SRFEE LR ERIZ R HAE (outlier) —dp I H4EL
LR REE SRR LR E R o 200 Ry s Su8 R
e o AR (extreme) & B chifdpiE > Al b HRFLG F
BRAPF Ll f e bFFD b o HN LR B ERE -

it % 74~ & (appropriate action ) ©
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(=)t 3= T4 SPSS10.0 £ 54t 2 SAS9.0:-E piE - p

B 0.05F 5 ERFE LA -
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2o ST X BETE 0D M RRE R > B AR
B dp k384 > platelet aggregation function test (Epi/ADP ) »+ 7 &
= s 4l Bt 4 I 4 4 ’\’JJF t&3¥8 % TNF-alpha ~ MCP-1 -~
plasma leptin ~ adiponectin ~ homocysteine ~ fibrinogen # hs-CRP
WA B BPAZTINEFALRL > AP T ERHA iR o ®
% ¥ 7% 4 0 C-telopeptide (CTX) **ip%k 2T 355 0.26 ng/mL » 45
#lleTims 037ng/mL > & et b g F L 2 (p=0.008) >

¥t & F ) 2 ehosteecalcin 2 B A E R F LR -

Sy

i

XFEFFAFES 0% 0L BVig > i F 43R
2 % 0k 2 T3o1 B A5, 0 E86R 40 Y F 0 F By 5 3 4 o
ﬁE@%ﬁ@ﬁ?%Oﬁﬁﬂ%é%”°$%&U”$?h&@ﬂwuﬂﬂ
ARt S 4F NG RAPRITS 0 > 5 BER N E M T
F AL B A 4] 2 C-telopeptide ~ osteocalcin~ TNF-alpha -
adiponectin~ homocysteine % fibrinogen ** % 4 i¥ ehid % PR3t %
0F > 323 BFH i TEINFLR ;) Lok esid

2 - 2L A g
KER A e O

R
fn
TS
W
-_u‘.;‘\—;
ok

RETELNEE TSN S IR

2502 THLBE T 0 L ERAAPRATE 0 g L H 4
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fERAAREA S O & #cdp 2 B0 o oy 2@ adiponectin *t % 8
FAPET S 0 F T 353 4 19.10pg/mL > T E L g F LB
(p<0.0001 ) > plasma leptin = 3 4r 2.81 ng/mL (p=0.021) > H 4
¢ 3% C-telopeptide ~ TNF-alpha ~ MCP-1 ~ homocysteine % fibrinogen

$ 8IS EAPRITE 0F9F WA N FR NI EFL
B 4P osteocalcin % 8 ¥ e R APEATE 0 F RS 1.69
ng/mL (p=0.0009 ) > adiponectin ** L 323 4r 35.83ug/mL > # £ 4t
£ R (p=0.017) H 45 3 C-telopeptide ~ TNF-alpha ~
homocysteine ~ fibrinogen®¥platelet timeli & 53 £ B ;5 ok 2 %
Fr#l e ¥ osteocalcinZ if B F A B (V5% 2-0.65 ng/mL » 47
#1] %2.-1.69 ng/mL > p=0.084 ) -

2 LRFEE R0 NL R R BENF 128
B2 H 02 THL BRF D @R AAPEOTE 0 By 5 H 4o
R R AR R O AR ¢ R IR e g

pEEFLR

C-telopeptide ~ osteocalcin ~ TNF-alpha - adiponectin %

homocysteine °
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Bl 5 didlez X5#F 0 # 2 i dp ¥k adinopecting? leptin ~ BMI
hs-CRP ~LDL-C~HDL-C~ TG4~ total cholesterolz #p B |4 - adinopectin
2 HDL-C % 31t 4p B (1°=0.39; p=0.001) » 2 {r# i 33 #=(leptin, BMI,
hs-CRP, LDL-C, TG Frtotal cholesterol) & & I 4p B |2 o

= frdlies £ 3% 4 4 1 45 lepting BMI~hs-CRP~LDL-C ~
HDL-C ~ TG~ total cholesterolz_ 48 B £ © leptinfrTG & IR § 4p B
(=0.19; p=0.035) » =2 # 4, #(BMI, hs-CRP, LDL-C, HDL-C frtotal
cholesterol & & .4p B 14 > frHDL-Ceigp B - 2 484w » (e A Edg ¥
3 %(r"=0.16; p=0.052) . adinopectin® BMEs4p B [+ A £ 28 ¥ 4 B
(r*=0.03; p=0.405) - F%E % (leptin)FrBMI7~ZEAp B 1(r"=0.11;
p=0.106) -

Ble 5ok e R E e » B0 adiponectin £ leptin ~ BMI ~
hs-CRP ~ LDL-C ~ HDL-C ~ TG~ total cholesterolz_ 4p B 2 » X & IR
M BT 5 X F IR e B PRES - B 4 i dg klepting? BMI -
hs-CRP ~ LDL-C ~ HDL-C ~ TG~ total cholesterolz_ 4p B |+ » 7= X &

AR B o

i

B %48 0 o s & o adiponectind 4v 7 20.33 +
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42.46pg/mL (p<0.0001); % 8iF & % 0it '+t f > ;5% seadiponectin
#4e 7 19.10 £ 19.56 pg/mL (p<0.0001) > #3441 > adiponectin® 3=
A 4e 7 35.83 £ 67.85 ng/mL(p=0.017 )> % 51 = %% i 3 v adiponectin>
FPHEINEFLE ATV RS ASEEE (metabolic syndrome) %
Gl S TREFCREE PR BEL- B BibhE
adiponectiniZ "% i< » ¥ % 03 4p v* 3 4r 0.33 +£ 3.9 3ug/mL
(p=0.680)> A:E 7|8 ¥ 3 & » 374 % > adiponectinj > 0.12 £ 0.33
pg/mL > & @ T > foop iR % fSadiponectin € i brtE M $RAR TR K
I BeiE o JU AT 7 BT A9 P B3 4eadinepectin 0 BT R G 'E
PR B 3 2 S PR ROR D < IRl 2 KRy A
f* 3p ¥ adinopectin® HDE-C & JL & 45 B (1’=0.39; p=0.001) >
adinopectin? BMI=i4p B 1+ & < B ¥ D8 (r°=0.03; p=0.405)° IR
*nf ets o # 4 it dpfkadiponectin £ leptin~BMI~hs-CRP~LDL-C ~
HDL-C ~ TG~ total cholesterolz. & » A & JLAp R & o
I jil'% ¢ ehadinopectin®¥ 487 55k & 5% 5 o5 4P B AR IR
adinopectin ¥ g if| %< i chp £ 107 o & ¢ adinopectinik B i 1< 5 7

Fog AL SR iz 3 (metabolic syndrome) 5 e B Se 0 4 B TR

P

LR F%f:[,i:, E‘ﬁ’% 4 'ﬁ B> Az ];:, & * iy ¢ adlnopectln/};‘q )i E &F' £
f— HoA 5 Mo & oom adiponectin® A £2 % i B €5 % (macroangiopathy)
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7 B o adinopectingl s G FH W o FUE o frads R R AL 1 e iE
* o

BH AT 503 v o s 0 plasma leptinT 323 4 7 2.65 +
6.69 ng/mL (p=0.060)> i 4c %t » & A E P AL & addle
B4 023+ 1247 ng/mL  (p=0.928) » F A McH| 4r il » & £ i
BEL A »8FE 50k &> Aok 2 o plasma leptin™ *% 7 1.50 +
14.03 ng/mL » 2 X :Z & ¥ % & (p=0.605) > % 5t Lactobacillus casei®
F 2% = §934 4rplasma leptin - B2 {5~ B 7 > ;5% plasma leptinic %
7 0.61 £4.66 ng/mL (p=0:522") #ir#] %2 plasma leptin®s ™ 7 0.52 +
8.0 ng/mL (p=0.756) ° = & 4 - leptinZ? #£ & 5 49 B 1+ o leptin
B E RS BREE S 0 S B IR R TR s
.?%Hré’u‘ AREFRE Uv PleptingF = Mg & 15 > PR MG 0 H 4
o B 53 o plasma leptin®t % § 1£* ¥ Fr#]acetyl CoA carboxylase
HEN T S TG & B4ty AT o BHESEE P
B g R ZER  PEFRRFHH oM € A2 B E
FLUOAEE® > F R F Lk R R A DY FEY RE R A
FadRIEH P2 X o

Fr#liez 4 1 d leptinfeTG & 3R § 4p B (°=0.19; p=0.035) » v

H i ip(BMI ~ hs-CRP ~ LDL-C, HDL-Crtotal cholesterol & & 3-.4p ff
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1> 4eHDL-Ceip B 1 2 4B %0 > (e A2 35 ¥ £ 8 (1°=0.16; p=0.052)° ©
e 22 lepting2 BMI~hs-CRP~LDL-C~HDL-C~TG+4r total cholesterol
kR AR
CRP o % F k3 17 (AHeyul s ~ on § M)

et B RECRP » & - BAfRIE SR B R i HA 1 i 4y
0 v g s 2 R T g e A Y o CRP AL i
F FHREEAE o - EATEMLRFER i A0 ST
BoY b o fRA MBI An BARE 0 0 LDL-C b W g 4
hs-CRPZ_jp| Z_> 2 5 B 7w W7 A7 3 B 7 .hs-CRP 7 4216 1.0 mg/L P&
LM A% 1.0~3.0mg/L ,T"‘ PR R ER  AZE3.0mg/L PFFR
R peEY 2 ALDL-Cle e ¥ gt 5 ¥ PR A
T RETE R FIEP ISR o A RBIEYIF 0T 5 s 2 hs-CRP
T %7 -0.076 £ 0.308 mg/mL’ (p=0.229) » F T * Ak o fr KLk
¥R %> tddle > hs-CRP™ *# 71 0.084 £ 0.378 mg/mL’ (p=0.286)
FTEGEEE > AT F LA PO L B0 hish
hs-CRP™ *40.027 + 0.373 mg/mL’ (p=0.721) 44 % > hs-CRP T *%
70.122 £0.420 mg/mL>(p=0.167)> % = " %t KEHF L & o
BE5- B > Aisf e hs-CR™ * 7 0.009 +0.195 mg/mL’
(p=0.826) > &F 7 & b fh B k& 4% f5 > &drdl% 5 hs-CR™ %
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70.125+0.404 mg/mL’ (p=0.143) > &bl 4p Pl R k& ¥R 1 o

e 2 2_ homocysteine % 0 ¥ ¢h#ici@ 2 6.8 £7.0 mmol/L » %
4:FpF A3 11.0+6.3mmol/Ly % 8iFpF + < 3] 12.2 £6.9 mmol/L »
mEis - B > MR4RF] 5.1 £5.6 mmol/L - ¥4 % 2. homocysteine
¥ 0Fehdc® 5 64+9.6mmol/L > ¥ 4FpF 2 5] 10.0+3.6
mmol/L > % 8 ¥ P 2 5] 11.3+3.4mmol/L » i2 25— 1 » M
RFI58+94mmol/L e A% 48 % 0F v (o B2
homocysteine 3 v 7 4.3 + 8.3 mmol/L (p=0.017) > ¥ #4122
homocysteine 3 v 7 3.6%. 7.6 mmol/L_(p=<0.031)- % 8§ & % 0
¥ o s 22 homocysteine 3 4 5.5 + 8.37mmol/L (p=0.003 ) >
¥ #1 2.2 homocysteine 3*r 4.9 £.6 8 mmolL (p=0.002) - i & ¥

& % ° & homocysteine f#cie 5 & 13 mmol/L 1 T » ¥ A §§ ¥ 7

I

g AL BFL- B > 5 22 homocysteine *f 147
1.7 £ 6.1 mmol/L (p=0.183); 4= #1] % 2_ homocysteine "% X 7 0.6 +
3.2mmol/L (p=0.360)- k71 # #HE_# * jof e frdl e ¥ iz
# — " homocysteine = < I I ¥ # f& - homocysteine 7k & 7
AR oL AR e L T BkAS
homocysteine ¥ it # 5 5k # "% Ao ~ vk AR 2 T AT

JEE A 5 o & 7 B kA Frhomocysteine ¥ it § 5d &£ B F 1
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B4 s Hi 4 LDL-CALF el ¢ o R iu # N & moe st il > 25
At Ay B 0 i bR A g 40 g ¢
homocysteine Jk & & -] >* 12 mmol/L » 12-15 mmole/L _if % & >
homocysteine Jk & =15 mmol/L P43 5 € 3 4c fe & o %o ¢ 5
T P09 yagk — E AR W AT 0 5 g ¢ homocysteine Hk &
e AziE 15.8 mmol/L B 2 wy il e &8 3 3 R L4 o
yoob o %%?Ef}éwi’?%‘fﬁmj 1995 & endp % > A% 1041 &% & A
w ;% ¥ Jpl3# homocysteine =7k & >4 Fa ® homocysteine =k &
B A (A2 114 mmel/l)s 2 F &ML %k FF A RE
e 8 2%

e B E 0 % e 103.89 me/dLad 4 3 pF A 5] 131.94
mg/dL > % 8 @ pF + 2 7] 135.00mg/dL» % &5 - B P > k4R T
104.17 mg/dL « £-4] 2. % 0 ¥ chdicie % 101.02 mg/dL > % 4 1 ps 1
2 5] 13639 mg/dL » % 8 b p& + < 3] 146.11 mg/dL » % (5 — B
1o MR4p 3] 99.86mg/dL o F H 4iEETH QiE B ISR B2
fibrinogen 3 4r 7 26.94 mg/dL (p <0.0001) > ¥4 e 3 4 7 31.25
mg/dL (p<0.0001) > FHFR & % 8FEX0F i ISk

z_ fibrinogen 3 v 7 35.00 mg/dL(p <0.0001 )> ¥ #1] & H 4 7 42.92

mg/dL (p<0.0001) F A FL &  BELE - B2 Aok e M1
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0.56 mg/dL (p=0.715) > 44123 4c 7 0.14 mg/dL (p=0.952) - %
WA N ey i - B {8 0 fibrinogen W I 1 ¥
A% fi - Fibrinogen s %k & % 4 & 1.5-3 mg/mL (150-300 mg/dL)""” -
Fibrinogen i % (>3.43 g/L)#2 < 5 § 7 40 B > Ejik B 5% o s 0

Wz g ES 0

- BASP SR e i) e 2 C-telopeptide 7 $e3+ 5 + £ 2
(p=0.008) » 7K 2. C-telopeptide = 0.26 +0.11 ng/mL > ¥4 %22
C-telopeptide 5 0.37+0.16 ng/ml - AF 7 S % 87T > &% 4iF 8
¥ 0iF b do Jo R 20 Gitelopeptide 2 #2013 + 0.19 ng/mL

(p=0.003) - e 2 ~C-telopeptide 3 4r 0.20'+ 0.23 ng/mL
(p=0.0004) > % 8 FEHI0 F & a7 2 C-telopeptide 3 4¢
0.18 £ 0.21 ng/mL (p=0.0003 ) 4= 2. C-telopeptide 3 4 0.23 +
0.26 ng/mL (p=0.0003) - &% 15— B " fisk %2 C-telopeptide
AEF LR CREP TRRESE BiEo
C-telopeptide JE & € L+ = > 2 74 % Fd > 0] p {8 % Fenisa)
= o C-telopeptide & ¥ 73 4k ehdp ik Rl € = ;5 ¢ C-telopeptide # 1=
RE S ERT e opd 2w F A s % o Ctelopeptide & ¥
450 T 450 pg/mL"" o #cd £ A B A S A Fina o

C-telopeptide F = *t iz & ~ R (48] 7 & Hﬁ{'m@}ﬁ_ A TR RUR
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SERFIRL 2 A EABRL R 2 AR B oA
A IR G4 A o % teriparatide # 4L B AR 0 - B
PE % — 7 > C-telopeptide Jk & ¢ £+ 2 > i T4 F Ed 0 1]
R e R . 1 R U S e L 3
BE oS ZBY 2SR Aot A Ra" L ERISR

Bis > %237 32%L B Ctelopeptide kB i 1512, iz

% ix CHHRAR T R R R BE o

w FF 4E 1 % (osteocaleing &4 27 = (bone formation)
ke AP TR RN DEF 4ELS 03 0 o B2
osteocalcin "% % 7 1.01=2.05 ng/mL (p=0.021) > ¥+ 2
osteocalcin ¥ ™ 7 2.14 £2.72 ng/mL, (p=0:001) > % 8 ¥ ¥ % 0 ¥
g Je R k2. osteocalcin "% X70.65+ 1.98 ng/mL (p=0.116) -
4]k 2 osteocalcin % X 7 1.69 +2.102 ng/mL ( p=0.0009 )- =
2_ osteocalcin 7 B ¥ £ £ (p=0.084) > % 7 & * g g
FUFE ) (6§ ) 2 45 4% osteocalcin 7 B ARR B2 o i E 1S - B
Ao %K 0.67+£2.17 ng/mL (p=0.136) ¥4 &% <7 0.13
+2.47 ng/mL (p=0.797) o & * j5f ¥ FEn % 4 teriparatide

alendronate /¥ » & — F4opF % - B2 I % = B ? > osteocalcin jk

BgATH . uflp g A2 GHEEFFLRFES S B
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P X% L -2 o osteocalcin kAP A > 5L B U
- . \ 21 arn a- (140 . , .

osteocalcin JE B 17 At =k jp (1406 o C-telopeptide £ osteocalcin

P T AR ME AR TEL R o R R R R T

TR

Tumor necrosis factor-alpha(TNF-a)#_~ # Cytokine> £ 2 £ e
FLF T Mg A d LK B 2 & d macrophages i& it o
438 5% 03y o a2 TNF-a 3 4r 49.25 + 25.88 ng/mL

(p<0.0001) - %% £ £ - #2422, TNF-o 3 e 48.61 +£23.98
ng/mL (p<0.0001) > :ZEAF L R . % 8 FHBEE 031 o ok e
2 TNF-o 3 4r 59.49 £13.58 ng/mL (p<0.000T) > £ ¥ £ & - /5
B 22 TNF-o 3 4r 61.12412.37 ng/mL(p<0.0001 ) £ % ¥ £ B -
BE - B o 22 TNF-o "% 1.55+ 11.88 ng/mL
(p=0.521) > #r#] 2" 17 1.20+6.15 ng/mL (p=0.350) » F5 - &
Va0 RY Lo R Ao 2L F NF R

B TNF-o 2 &% 412 % 8k TNF-o P B3 # ¥ £ 8 >

B ESRBIIRAR T R R F R o
Monocyte chemoattractant protein-1(MCP-1) 5 4 &L 2 % A B 2
i % (cytokine) 2 — f > ¥ iFa B A8 K2 LRI

B APy I SRS I S AL R R PR
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b

ER L BT

%A 0 438 50 0 35 2 MCP-13 4

)

1381.46 + 385.52 pg/mL (p<0.0001) > £ 2 ¥ £ £ » ¥4 % 2 MCP-1
4 4:196.02 + 688.29 pg/mL (p=0.176) > A A F L B - $8ik 2 50

YL 90 22 MCP-13 40 497.89 + 429.52 pg/mL (p<0.0001) » i&

4\

¥ LB 5 4] 2 MCP-13 40 266.12 + 648.11 pg/mL (p =0.056) «
BES - B S e 22 MCP-13 4 7.1 £49.8 pg/mL (p=0.484) >
KEEE LR F4) 22 MCP-1% 145 16.9 + 105.33 pg/mL( p =0.440)
ot RV gas TR S L e L LR
T #MCP-1 > A % 435 2 Q¥ MCP-1 Ay w P B 40 » T ¥
ZB el MCP3H 4 » AZHF L E > & 0 & a8 (5 bk
BB RORT F R o MEERT IS EHMCP-12. 2581 i d
F8FIn B2 MCP-13 4 I ¥ 2 8 » VA B enlcE e ¥ &
FRPN AT CHET AERAT R LA o INFam ik 7 Tk
@%%&ﬁﬁ%ﬂﬁﬁaﬁﬁéiﬁjﬁﬁ@%%ﬁHWﬁ%»ﬁ
F R 8w e A2 TNF-asff ¢ ZHF LB > F 2 15
(T S L o fﬁ%[ﬂ?‘ BT RECREY CREAT TR ALRES o
MR LAY H R A I EThI B B - AT HET
Platelet function assay # 4% collagen and epinephrine (Col/Epi) &
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collagen and ADP(Col/ADP)> Col/Epi 7% & & 82150 #; > Col/ADP
154 B 5 62-100 Fjo— B 4npFoinf 22 Col/Epi = 118.16 +48.97
sec » 32422 Col/Epi 5 114.58 £37.98 sec % 8 ik 5 0 ik 1 >
ior 22 Col/Epi # 4r 7.2+34.77sec (p=0311)+ x EWF¥ L8 » &
4] 2.2. Col/Epi # 4 16.13£24.09 sec (p=0.003) > A F LB - 4 7
LT AR G PFRF > B3 fupa e 0 2 i3 * Lactobacillus casei
P> Pt (% R 33 o 50k 2 Col/ADP — B 4P % 80.4 + 17.44 sec »
¥4 2. Col/ADP % 93.17+47.86sec o % 8i¥ ¥ & 0 ik b fi v fip
e 2.2_ Col/ADP " 4 7 024£15.91 sec( p=0.941 ) =+ %22 Col/ADP
Hi 4  0.67+17.01 seckp=0.850)+ B SUEF £ LB o mHFS
(Tissue factor , TF)if & % gR% 2 2% B resab 0 £ 3 R I8RL B
M i P Bl E 1A 1B R Y den (oxidized low-density lipoprotein)
FEDERTF 2L BR LR AT LT AR F ISR RA
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Red yeast rice+ Red yeast rice +
Lactobacillus casei Placebo
p value

(n=25) (n=24)
C-telopeptide (ng/mL) * 0.26 = 0.11 0.37+0.16 0.008
osteocalcin (ng/mL) * 5.01 £3.70 6.34 +£2.56 0.158
TNF-alpha (ng/mL)* 14.77 £10.25 15.24 +£12.39 0.887
MCP-1(pg/mL)* 115.35+54.00 239.86 + 689.64 0.387
homocysteine(mmol/L) * 6.8+7.0 6.4+9.6 0.884
plasma Leptin (ng/mL)* 13.91 £3.90 17.64 £13.02 0.189
adiponectin (ug/mL)* 1.22+£0.63 1.26 +0.47 0.786
fibrinogen (],Lg/mL)b 103.89 (12.78) 101.02 (15.97) 0.781
hs-CRP(mg/mL*)* 0.27 +0.31 0.35 +0.43 0.436
Col/Epi (sec)® 118.16 +=48.97 114.58 +37.98 0.777
Col/ADP (sec)® 80.4 + 17.44 93.17 £ 47.86 0.228

“ mean + SD, ® median (IQR)
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Red yeast rice +

Red yeast rice +

Lactobacillus casei Placebo pvalue” pvalue® p value®
(n=25) (n=24)
C-telopeptide (ng/mL) * 0.13+0.19 0.20+0.23 0.003 0.0004 0.286
osteocalcin (ng/mL) * -1.01 +£2.05 -2.14+2.72 0.021 0.001 0.110
TNF-alpha (ng/mL)* 49.25 + 25.88 48.61 +23.98 <0.0001  <0.0001 0.929
MCP-1(pg/mL)* 381.46 + 385.52 196.02 + 688.29  <0.0001 0.176 0.248
homocysteine(mmol/L) * 43+83 3.6 7.6 0.017 0.031 0.763
plasma Leptin (ng/mL)* 2.65+6.69 0.23 +12.47 0.060 0.928 0.407
adiponectin (ug/mL)* 20.33 £42.46 14.08 +9.99 0.025 <0.0001 0.486
fibrinogen (pg/mL)"° 26.94 (41.11) 31.25 (38.47) <0.0001  <0.0001 0.352
hs-CRP(mg/mL?)* -0.076 + 0.308 -0.084 +0.378 0.229 0.286 0.933

“ mean + SD, ® median (IQR)

"Difference of laboratory test in Red yeast rice + Lactobacillus casei

* Difference of laboratory test in Red yeastrice'+ Placebo

S Difference of laboratory test betwéen'Red yeast rice's Lactobacillus casei and Red yeast rice + Placebo

Data was shown as difference between week 4 and 0 (week 4-week 0)
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Red yeast rice +

Red yeast rice +

Lactobacillus casei Placebo pvalue” pvalue" p value®
(n=24)
C-telopeptide (ng/mL) * 0.18+0.21 0.23+0.26 0.0003 0.0003 0.439
osteocalcin (ng/mL) * -0.65 +1.98 -1.69 +2.10 0.116 0.0009 0.084
TNF-alpha (ng/mL)* 59.49 +£13.58 61.12 +12.37 <0.0001  <0.0001 0.663
MCP-1(pg/mL)* 497.89 +429.52 266.12 £ 648.11 <0.0001 0.056 0.145
homocysteine(mmol/L) * 49+6.8 0.003 0.002 0.800
plasma Leptin (ng/mL)* 2.81 £5.67 -1.50 £ 14.03 0.021 0.605 0.172
Adiponectin (ug/mL)* 19.10 £ 19.56 35.83 £67.85 <0.0001 0.017 0.255
fibrinogen (ug/mL)b 35.00 (35.60) 42.92 (21.11) <0.0001  <0.0001 0.094
hs-CRP(mg/mL?)* -0.027 £ 0.373 -0.122 +0.420 0.721 0.167 0.404
Col/Epi (sec)® 7.2+ 34.77 16.13 +24.09 0.311 0.003 0.304
Col/ADP (sec)® -0.24 + 1591 0.67+17.01 0.941 0.850 0.848

“ mean + SD, ® median (IQR)

"Difference of laboratory test in Red y@ast rice™+ kactobacillus casei

" Difference of laboratory test in/Red yeastwice+PRlaccho

® Difference of laboratory test between Red yeast rice + Laetobacillus casei and Red yeast rice + Placebo

Data was shown as difference between week 8 and 0 (week 12-week 0)
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Red yeastrice + Red yeast rice +

Lactobacillus Placebo p value’ pvalue" p value®
casei (n=24)
(n=25)
C-telopeptide (ng/mL) * 0.00 +0.05 0.03+0.17 0.677 0.346 0.428
osteocalcin (ng/mL) * -0.67 +£2.17 -0.13+£2.47 0.136 0.797 0.429
TNF-alpha (ng/mL)* -1.55+11.88 -1.20+£6.15 0.521 0.350 0.897
MCP-1(pg/mL)* 7.1 £49.8 -16.9 £ 105.33 0.484 0.440 0.319
homocysteine(mmol/L) * -1.7+6.1 -0.6 £3.2 0.183 0.360 0.449
plasma Leptin (ng/mL)* 0.61 +4.66 -0.52 £ 8.09 0.522 0.756 0.556
adiponectin (ug/mL)* 0.033 £0.393 -0.122 £ 0.334 0.680 0.087 0.144
fibrinogen (],Lg/mL)b -0.56 (1.75) 0.14 (17.64) 0.715 0.945 0.952
hs-CRP(mg/mL*)* -0.009 £ 0.195 -0.125 +£ 0.404 0.826 0.143 0.211

“ mean + SD, ® median (IQR)

“Difference of laboratory test in Red yeast rice + Lactobacillus casei

" Difference of laboratory test infRed yeast rice + Placebo

® Difference of laboratory test-between Red yeast rice + Lactobacillus casei and Red yeast rice +

Placebo

Data was shown as differencebetween week 12 and 0 Gweek 12-week 0)
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Red yeast rice + Lactobacillus casei

Red yeast rice + Placebo

(n=25) (n =24) p value *
Baseline Week4 Week8 Week12 Baseline Week4 Week8 Week12
C-telopeptide (ng/mL) * 026+0.11*  0.40+0.22*% 0.44 £ 0.25* 0.27 £0.13* 0.37£0.16* 0.57 £0.25* 0.60 = 0.29* 0.40£0.17* 0.732
Osteocalcin (ng/mL) * 5.01 £3.70 4.00+2.33 4.36 +3.05 434 +2.72% 6.34 +£2.56 4.15+2.03 4.69 +2.06 6.18£3.11* 0.031
TNF-alpha (ng/mL) * 14.77£10.25 64.03+£27.93 74.27 £ 13.50 13.23 +£10.58 15.24 +12.39 63.85+26.64 76.36 £20.50 14.04 = 10.24 0.968
MCP-1(pg/mL) * 115.35 £ 54.00 496.80 +£426.10 613.24 £474.79 122.43 +81.45%.239.86 + 689.64 435.88 £278.21 505.98 +£240.84 222.96 +589.34 0.474
Homocysteine( mmol/L) )| 6.8+7.0 11.0£6.3 122+6.9 5.1+ 56 6.4£9%6 10.0£3.6 11.3+3.4 58+9.4 0.791
Plasma Leptin (ng/mL) * 13.91+3.90 16.55+6.01 16.71 £4.91 14°51.£'6.46 17.64 + 1302 17.87 £5.98 16.14 £ 5.69 17.12 £ 8.59 0.438
Adiponectin (ug/mL) * 1.22 +£0.63 21.55+42.50  20.31+19.59 1.25:+0.55 526+ 0.47 15.34 +£9.99 37.09 £ 67.82 1.14 £0.37 0.258
Fibrinogen (ug/mL) " 103.89 (12.78) 131.94 (30.28) 135.00 (21.39)* 104.17 (10.56) | 102.08 (15.97)==136.39 (29.03)  146.11 (23.06)*  99.86 (12.08) 0.594
HS-CRP(mg/mL3) a 0.27+0.31 0.19+0.23 0.24 £ 0.35 026 +£0.26 0.35+0.43 0.27+0.36 0.23+0.24 0.23+0.21 0.529

“mean + SD, ® median (IQR)
* Student's t test and Wilcoxon's rank-sum test was conducted to compar¢ the difference between Red yeast rice + Lactobacillus casei and Red yeast rice +

Placebo, p<0.05.

*The p-value is that Compare the time trend curves for each endpoint between Red yeast rice + Lactobacillus casei and Red yeast rice + Placebo group by using a repeated measures
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Red yeast rice + Lactobacillus casei Red yeast rice + Placebo
(n=25) (n=24)

Week4-WeekO  Week8-WeekO  Week12-WeekO Week4-WeekO0 ~ Week8-WeekO ~ Week12-Week0
C-telopeptide (ng/mL) * 0.13+£0.19*% 0.18+0.21* 0.00 £0.05 0.20 +£0.23* 0.23 +£0.26* 0.03+0.17
osteocalcin (ng/mL) * -1.01 £ 2.05* -0.65 +1.98 -0.67 +£2.17 -2.14 +£2.72% -1.69 £ 2.10* -0.13+2.47
TNF-alpha (ng/mL) * 49.25 +25.88*  59.49 + 13.58* -1.55+11.88 48.61 +£23.98*  61.12+12.37* -1.20+6.15
MCP-1(pg/mL) * 381.46 + 385.52* 497.89 + 429.52* 7.1 +£49.8 196.02 + 688.29 266.12 + 648.11 -16.9+105.33
homocysteine(mmol/L) * 4.3 £8.3* 5.5 +8.3* 21461 3.6 £7.6* 4.9 £ 6.8* -0.6 £3.2
plasma Leptin (ng/mL) * 2.65 £ 6.69 2.814 5:67* 0.61'+.4:06 0.23+12.47 -1.50+14.03 -0.52 +8.09
adiponectin (ug/mL) * 20.33 £42.46*  19.10F 19.56% © 0:033 £0.393 14.08£9.99* 3583 £67.85%  -0.122+0.334
fibrinogen (ug/mL) ° 26.94 (41.11)*  35/00+(35.60)* -0.56 (1.75) 31.25(38.47)* 4292 (21.11)* 0.14 (17.64)
hs-CRP(mg/mL?) ® -0.076 £0.308  -0.027 +0.373 ~ -0.009 + 0:195 -0.084 £0.378  -0.122+0.420  -0.125 + 0.404
Col/Epi (sec)? 7.2.4:34.77 16.13 +24.09*
Col/ADP (sec)® -0.244£ 1591 0.67+17.01

“ mean + SD, ” median (IQR)

The variables were presented by differences between visits after treatment compared to baseline (week 4-week 0; week 8-week 0; week 12-
week 0).

* The Paired t-test was conducted to compare the difference from baseline for each normal distribution variable and Wilcoxon's signed-rank test

for nonnormal distribution variable , p<0.05.
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