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HERGNESBERBERBH A2 LHENR
HLBE - M PHNEERTOHETRBEBEBREZH R
B & # lovastatin - Lovastatin #8879 £ &A= CYP3A4
#oBRLLARD R ALARBBABZ S RIFE2 2T
# M o Erythromycin B 7 REBEHBI AL F > FARK LM B K
o B A¥pH CYP3A4 245 > B4 BT # 4| lovastatin 2
K- BEmERES lovastatin L HYRERSEELEFH
erythromycin & £ L ZAF A X T HEE -

AMEUAGRABRY  RAHFRERELZHE
erythromycin #4280 F lovastatin & 1 £ 2 B & - FTEIE X LK
o mERGERAFPURERCHERRS G gk hHBa
Bk a R T AR EREO50 mgkg) i % &l & (800
mg/kg > B —R » #HFRF = KR) erythromycin o # T8 85 26
SR . - 48 &y HPLC tandem mass spectrometry 4-#7 o % # &
P 3 & M & o lovastatin #L lovastatin acid 24 & - #| 8
WINNONLIN z k¥ MHM KA LB H A L2 58> E X
paired student’s t-test 47 4B BEHBA T M2 LR -

F oA iAot P & 805 1A R 2] R S lovastatin - AR E



(&) B! & & % (3) %] ¥ erythromycin 7% » lovastatin acid & Cpae %"
B3 ho 232.6 % REEIK 20.0 % M AUCy, 7 5] 8 he 259.8 %
BIE15843% BB ERAGMZIIEHAR -

4r 4012 B B 54 AR erythromycin ¥ i% &, lovastatin acid 4 ¥
AABEAR  ATR2AE RBLARRARERSGH

# CYP 3A4/P-gp ¥pl R %4 -

BsEaE ¢ 4cdf C Mk BT



Abstract

With the growing overnutrition in population, much attention
has paid to health food red yeast rice (RYR) which posesses
cholesterol-lowering effect. It has been demonstrated that RYR
contains lovastatin and lovastatin acid as its active constituents.
Lovastatin 1s metabolized mainly in the liver by CYP 3A4 and thus
inhibit the metabolism of lovastatin. It has found clinically the
interactions of lovastatin with many drugs which are metabolized
by the same enzyme. Erythromycin is a macrolide antibiotics
commonly used to treat a wide variety of bacterial infections. It
possesess inhibition on CYP 3A4 / P-gp. Therefore, it is reasonable
to presume that the interaction might occur between RYR and
erythromycin.

This study aims to investigate the effects of single dose and
multiple doses of erythromycin on red yeast rice pharmacokinetics.
SD rats were used as model animals. Two groups of rats were
given RYR 3 g/kg orally as controls whereas the other two groups
were coadministrated with single dose (150 mg/kg) and multiple
doses of erythromycin (800 mg/kg/day for 3 succesive days),
respectively in crossover designs. Blood were withdrawn at
predetermined time points via cardiopuncture and the seum
samples were assayed for lovastatin and lovastatin acid by HPLC
tandem mass spectrometric method. Pharmacokinetic parameters
were calculated by noncompartment model using WINNONLIN
software. Comparisons between the treatment group and the

control group were made statistically using Student’s t-test.
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Substantially no lovastatin was detected in all serum samples.
The Cpax of lovastatin acid were significantly increased by 232.6 %
and decreased by 20.0 %; AUCy, of lovastatin acid were
significantly increased by 259.8 % and increased by 84.3 %
following coadminstrations of single low dose and multiple high
doses of erythromycin, respectively.

Coadminstration of erythromycin with red yeast rice resulted
in significant change on the bioavailability of lovastatin acid. For
the sake of safety, the concurrent use of CYP 3A4 / P-gp inhibitors
and RYR should be avoid.

Keyword: Red Yeast Rice ; erythromycin ; lovastatin
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HER > 2HERRARERSLZATA RS » RifEE
REBR  NREE B E EEEMHL 4 ESL John’s Wort)
# erythromycin #f A% > R e P EHREFADEREM S
EHAD . REABRERMREAAZABLALELE

Mo MARGREFKEZREG  SRBMFCEE LS B

L BT RLEANE AR AR ZERS  RE Al

BRI - o4l Monasus) 2R WA S B L RFHR
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'?““ﬁﬁﬂﬁéaﬁﬁﬁﬁ%%%m%~%m@~%m%~
RECESHATEHEDD SR L RER  LOHHAA L WA
HA ARG LEATESHRIMLARSD -

Lovastatin %%P‘Iéﬁi‘éé carboxyesterase 7KAZ % lovastatin
acid + T & — M 3 # 4 HMG-CoA reductase (3-hydroxy-3-
methylglutaryl coenzyme A reductase) 2554 HMG-CoA 2% B
BEEE SRz £ lovastatin acid #sEsF2 %
% HMG-CoA ZH4a# % i A #lssz %51 % - Lovastatin B

BRER S MR ZERANER  BEX234R A
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FRNLEE > A—BHEE—LANEIBL  EXALME
% 4 erythromycin"? | cyclosporin'®>'”, itraconazole!'?),
verapamil'® % CYP3A4 4 %] %" V4 A 8% > lovastatin acid fo ¥ &
E¥GRER 0B EHENFLRENRKNER
(thabdomyolysis) > # & % H 24 B #3842 . Lovastatin 7
B x B BRI EZ CYP3A4 K3 - & CYP3A4 54
# 92 lovastatin Hf A ¥ > B 3o H B2 R I IR AT 24K
# o o lovastatin KD 1 HFAAA - BRLEXLHAA
ZREMN > AEAAHCBRA TS A lovastatin & lovastatin acid
ERSAENGRE  Z RS CYPIA4 Z BEGRE > &5
THREENDEARTA G 4o -

Erythromycin & — Rt % > FANEHERERERZ
;47 o Erythromycin & R & CYP 3A4 =48 » 7% P-gp
substrate / inhibitor » # lovastatin 75 % P-gp X substrate > Ez /R L
B A 4k 4 A AR A P-gp substrate / inhibitor 2 cyclosporine #1
lovastatin % % % % AU Mz 2 95 447 -

BEmARRUAAREGRAREY » RRFFAEREZER T
SO F %4 erythromycin BB R 5 B E8F - HIFEEASN

lovastatin 2 lovastatin acid A G A BN EmEG HE 2 £ H >
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B-% TRHEEFE

— HERASLUNZ WERKE

BAEHEBA LA ZREERLMN -

= REFE |
T ”("‘;)V.\"rFﬁﬁ&ﬁ%gm_q’*iéwstatinﬁlovastatin acid 2 4&
L
1l HHRAR

LA Fif B Bz FikmA® 2R F lovastatin & lovastatin

acid 242 ERAFEERSFHHY IR -

2. ik M
YL FREM S 500 mg o Av A 100 % Z FEEER |
mL> MAEEAERBESE | N AL HEEES(9860 g)
15 5484 - B 100% 2 FEERELZAEE 1.0mL iR
30 C 5 BB o

3. BBURARR M Z A
S# %4 LiChrospher® 100 RP-18¢ column (4.0 x 250 mm,
5 um, Merck )
%% & #7 % 4  LiChrospher® 100 RP-18¢ column (5 pm,
Merck )
fopde 0 PEEM 1% S48tk (80:20,v/v)
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#iik © 1.0 mL/min

A& K ¢ 237 nm

MAZ % : propylparaben ( 200.0 pg/mL ) (Sigma Chemical Co.
(St. Louis, MO, U.S.A.)

4 EHhzEH

(1) lovastatin #s 24 2 &%
#% #E #7 B¢ lovastatin 10.0 mg (Lovastatin sodium salt,
Biotechnology Plant, Standard Chem. & Pharm. Co., Ltd.
Taiwan) » AFEEE A Z 100 mL Agrfa% (1.0

mg/mL ) - BRRi§ F AT F AR A FBEMHF - 1& lovastatin 2 4%
BRREENH B 5.0+250-50.0-125.0+250.0 ~ 500.0 ~
1000.0 A& 2000.0 pg/mL  &BAR ZEER 200 puL 5 5 fo A
% Bk r 42 E P 8250 (propylparaben, 200.0 pg/mL) -
& HPLC 4#7 Fi4% 2 lovastatin $ P42 & 2 k& & Af L

& » ¢ lovastatin 2B B BATHMEEE » KB ERZIFIE

&, °

(2) lovastatin acid 4% T % 2 & 1

A% 58 #+ B lovastatin acid 10.0 mg (Lovastatin hydroxy acid,
Sodium Salt, Toronto Research Chemicals Inc. Canada) * ¥A ¥

BEEE 100mL Aerfpak (1 mg/ml)-q RiE B 5%

13



e A P EEMRE > lovastatin acid ZAZEERIBEE TR B

0.5-2.5~12.5~25.0+~125.0~250.0~500.0~1000.0 & 2000.0
pg/mL e 2 BAREREE 200 0L A AANE BB ABRETF
B% 5% (propylparaben 200.0 ng/mL ) - 774§ . lovastatin acid
P9 3E A 2 k& T th{E 0 1 lovastatinacid 2 & S 40iR A

wiTRMEE > RS #ﬁg“iz.ﬁfii

S5 gERLaT lovastatln % lovastatin acid = & &

B auﬁ?—f}’i{ﬁ B 300 pL A ¥ E 700 L E &R
G4 9860 x g HiumEEw 15 o4 vEELFRALK -
REFRBBTZFEMRF > R 200 uL wEFRBZ AR
# ¥ 8875 % (propylparaben 200 pg/mL) » & 414 P FLIE
B2 (045 um) i@3% - BUESR 20 uL A A HPLC 447 0 EA
o ¥ lovastatin LR B2 R HAFLE  RARESRZ
F iz X 0 KRB d lovastatin 24 & -

6 TWMABRRFT EZHEHR
(1) # % E (precision)
BARREZAZRRER  #HNEABNRTF -~ F
RE =82 R BMBITH  BUHE z%ﬁk%fﬁﬂ
EBERTHRAE - UZXRFANREZXEARNTHRAE
A KA P44 (mean)~ ZE 4% £ (standard deviation,
S.D.) &4 &% # (coefficient of variation, C.V.)

(2) #E# A& (accuracy)
AEZRABAAZREBMTRAFPHREATR
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Rz ja¥pik £ (relative error, RE.) &R o

= ~ Erythromycin 4 8#) h 2 B E

(—) fojk ¥ lovastatin £ lovastatin acid Z % &

## 5.0 g % lovastatin # lovastatin acid 24 50 %
acetonitrile J&AZ 3t fu A 25 uL & F F > oA 100 pl 2 /9
#2 # Nicorandil (1 ng/mL, Refarmed Chemicals Ltd.
Lugano-Switzerland) x4 HPLC tandem mass spectrometry
XE -

1. HPLC/MS/MS Z 24 & 44
(D& H
HPLC : Waters 2795 Separations Module, Waters

Mass spectrometer : Quattro Ultima, Micromass

Data Processor : MassLynx v3.5, Micromass
(2) »HixtF
HPLC :

Column : Cosmosil 5C18-MS, 4.6 x 50 mm (Nacalai
.. Tesque, Inc. (Kyoto, Japan))

15



Column temperature : 40°C

Mobile phase : 80 % acetonitrile
Flow rate : 0.38 mL/min
Post column split : 1/10 to Mass and 9/10 to waste

Injection volume : 5 uL

Sample temperature : 4°C

Run time ; 4 min

Mass spectrometer (MS)
Ionization mode : ESI+

ESI voltage : 3.00 kV

Source Block Temperature : 80 °C

Desolvation Temperature : 450 °C

2. EHN
FEEEFEEL 5 ng lovastatin $#2 lovastatin acid 2 & #
&L 0 A 50 % acetonitrile 5 AFE A A 25 pL e iF ¥ 0 B
% PR B 2 AZE S 78R 0 lovastatin JRE & 0.75,
0.6. 0.5, 0.25, 0.15, 0.05, 0.03. 0.01, 0.025 ng/mL -
# lovastatin acid ;& &£ & 20. 16, 10, 5, 2.5, 1.5, 0.5,
0.15. 0.1, 0.05 ng/mL « &8 5 uL 4% &% + 4u 100 uL

P79 42 # Nicorandil 1 ng/mL » 4 2113 x g & 10 448 -

16



B 5 uL jE 4t A LC/MS/MS » BLFF B3 2 & & 7 7k Rl 4%
lovastatin 2 lovastatin acid 21 422 @Axth{E » 40

REBITHS ARG HRESR -

(=) Shipse R A%

tett Spraque-Dawley K B oA méd > B % 2L
T RAUE L EBATRERMEHZAKEIFR 3
pke A B @ BRAS % AP R erythromycin
(ilisone, Lilly, Ind., US.A)E & & 150 mg/kg A $1:E
% 3 X8 R 4% #— R erythromycin 800 mg/kg ;& #& % M
NEE— RO ZARIFR - TRETHREBRIX
b X 0 45— 28 washout 274 » L #mmHBEs
% o %?@*#ﬁ#ﬁéﬁﬂ%r’aﬁj% 5,15,30 4%,1,2,4,6,8,24 /5
BE4E oo Bk, RABECE P, L9860 x g B0 15 4

sz th o RilteF, En -30 T AFTH -

() aFmsed lova.statin #1 lovastatin acid 2 € &
E 25 pl doF#x & Ao AP 4E ## Nicorandil (1.0
ng/mL) 100 L+ 52 2113 x g &~ 10 448 B 5 pL 2 44
A LC/MS/MS » 4k 37 # HPLC tandem mass spectrometry
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Z AW HRAAFZEGAMENTEZR

BoEZERARESR REE Yo ZRE -

(m) BERERGKI T
AR BEEA LK WA THER
WINNONLIN % 7k ¥ # 4% £, (noncompartment model )
WHH &N £ 453 4 A paired student’s t-test 547 45 5

M REar ] Cu AUCL T 4B £ R -

EAR R R T
(—) HER
48 &8 2 B ¢y lovastatin # lovastatin acid 2 B E R R &
ERERR FHUNEIRE-F -BRAEH=8ZEA
M &tE—Rkot > ERAREZLRAFERIHZIRE - MU
ZREBNARAZXEAMOIMHETHRE LA
(mean) ~ 2 %45 £ (standard deviation * SD.) R# 214 %

(coefficient of variation * C.V.) -

(=) EHE

4% Jovastatin $2 lovastatin acid 42 £ 5 & R o F 2 E IR R



BT — B o S R LR AL A

RE B EAARARIR

(Z) e 2

4 &~ PR =488 2 E il lovastatin $1 lovastatin acid
z #% # 72 J% [lovastatin (5 ~ 125 ~ 2000 ng/mL)#2 lovastatin
acid (0.5 ~ 125 ~ 2000 ng/mL)) & & 75 4% 22 & [lovastatin
(6 ~ 30 ~ 120 ng/mL)#1 lovastatin acid (30 ~ 300 ~ 3200
ng/mlL)] » 4R K & =& o sd pd o FRARZ AR B IR

DAREEEEN AP ZHBRER BRI E -

19



E=F HRfds

— ~  H 4 44 F lovastatin # lovastatin acid 24 F 97 R tb#

AMERL HPLC Fik £ ERER AT lovastatin §
lovastatin acid » £4 propylparaben & RW4% » TTH 20 54 48
£ F4F - lovastatin 2 Z4 % y=0.009 x + 0.064 (r=0.999): &
EiEA 5.0pymL £ 2000.0 ug/mL,  lovastatin acid Z 4z B4
Bl % y=0.026 x + 1.131 (r=0999)  EE#HKE A 0.5 ug/mL %
20000 ug/mL - s 4 REAFE A N R E B M et & Eit - £
JE IR B 4F 0 4o Table | & Table 2 Ars

AT E AR S48 P lovastatin 8 lovastatin acid 4 &
P ZER Table 3 R ALBERRY > SHaT
lovastatin #9742 $5 1 & 32.2-5733.5 mg/g » Mk & ¥ lovastatin
acid Z 4 E 8 5 88-470.1 mg/g - BMEME R B I
BERRTAEEERR  ERTERRRCSIBETEHER

Ao REAABHAER > A—EEFHENRAE -

= ~ %@ 3% ¥ lovastatin $ lovastatin acid Z £ &

A5 % 2L LO/MS/MS ik & 8 448 ¥ lovastatin 2 lovastatin
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acid * ¥4 Nicorandil & P 4& » lovastatin $2 lovastatin acid #]
S pENEEEXE ARG FRFE-SHEAREZL
identity » & specificity & sensitivity % 424¢ > %o Figures 1 ~
4 FF7& < lovastatin Z &4 4 y=0.0028 x + 0.0009 (r=
0.991) ;EE 48 A 2 ngmL £ 150 ng/ml, @ lovastatin
ac1dzi=ﬁ'§&iﬁ'] 2 y=0.0007 x + 0.0006 (r=0.999) * R K&
B2 10 ng/ml & 4000 ng/mL - sz & REFF B NAL
BB FEREZALHHEME  TRAAMER (LOD)
Lovastatin % 0.679 ng/mL. ; Lovastatin acid £ 1.86 ng/mL ° 4»

Table 4 & Table 5 A7 7 ¢

= ~ Erythromycin $## & S 89 H 22V EF
AFREUAG R AR F 3T erythromycin #H# 5 & b4
M H S22 HE -  EERCHERR SRR erythromycin
% > g 8k & k4% lovastatin 2 B 0 T B, lovastatin ©
AR o ik (5 5 ) B %2R MK lovastatin acid © f2. 7
Bk /L8 B P lovastatin acid Z & B 4 Figure 5 &
Table 9 ~ Table 11 A% - B AR 4402 B A (3 gke)z T3 m

&mA A 86139.8 £26418.4 ng'min/mL > J- 34 s &8 B & 595.5
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+209.0 ng/mL ; # Bk & #] ¥ (150 mg/kg) erythromycin Z 3 dn
WA A 291829.2 £ 127118.5 ngmin/mL (p<0.1) > 345 4%
A 14360+ 6240 ng/mL (p<0.1); 1 4E3% T & % € (800
mg/kg) erythromycin ##f R4 HBRERSHZ PO BE DKL
134784.94 + 40766.7 ng'min/mL » 34 dn i 3% & & 473.4 4+ 36.6
ng/ml o = #a4# AR erythromycin % ~ B EH AL T /|2
BRR4r 40> & h B 4 8 0 4& paired Student’s t-test bt 2 & £
4o Table 12 ~ 13 #A 77 * #8574 AR erythromycin & & 1% > 34
fo 3 B FE o 259.8 Yo o T il B B B e 232.6 % 5 IR
F & & & erythromycin 4 B R CMREERLE FHLER
Hiho 843 % THHEREER200%  BREHH LZ
£ 2o 2 R85 erythromycin 2 4F AR %) & > % lovastatin
acid Z R BB B RAEM -
ORREMHBEANLTHERTZ P-gp (P-glycoprotein)
ShEE 0 RAESNEEEB S RATZ CYP3A4 K3 - Bt e B
B E AR H 2 244 CYP 3A4 R/% P-gp Zohfez #
o BeBEE CYP 3A4 Rz BHRy - RBEAHR -
Erythromycin K 2 %& CYP 3A4 2 %] &> 78 & P-gp substrate

/ inhibitor > # lovastatin 75 % P-gp Z substrate * EE/R L&A
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45 & %5 4 A8 & P-gp substrate / inhibitor Z cyclosporine £

lovastatin 74 %% 4 % SILIE B 295 1 @2,
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”_?g§§ %%ﬁ%a

R ER %% R B 4 1R 12 B L4 AR erythromycin 78 » ¥
# ¥ lovasatin & lovastatin acid 2 B # AKX » b REER L
P %% BAH# B erﬁhromycin # lovasatin Z. L EAE R — 3 - B b
LM FRESERERADEHNR  FATEELREBRL
FrRZEVER - BMILEREARZREN  ZBRATS
lovastatin & lovastatin acid 22 E R MR T  EEE
& % $4p & CYP 3A4&/§§, P-gp 2 F & GFAR By ok & 8

Rz Al o

24



Date:09-Sep-2003

Time:21:26:58

Injection volume:5ul

Name:STD4
mmﬁs’m (Mn, 3x3) MRM of 3 Channels ES+
100~ 21216 > 79.05
] A 1.62e4
%] I
; /‘fl \\
0 ST T T
1008 Bin (M1, 3x2) PN Of 3 Channels ES+
4274 >324 3
1007 i aade3
" % [
E }* \\
D-“"l""l"'w T MBNAEELE Time
100 200 360 400

Fig. 1. Chromatograms of Nicorandil (upper) and lovastatin (50 ng/mL,

lower) spiked 1n rat serum.



Date:08-Sep-2003
Time:19:50:02

Name:Ccb' Injection volume:5ul
9535 Sm (N, 3xE) MREM Of 2 Channels ES+
21216 > 79.05
108 N\ 1 74e4
1
. 2
[
u‘a "\.,
0 ey T T T T T YT
286 S (N, 36Z) MR Nt 5 Channels E5+
100 4274 > 3249
[PH 1.03e4
o .I ‘l
j k
Q—l—r—r1| T T .-;n--,.jv_n[u-qTime

-”_;-
(]
= ]
a3

To0n 200 4.00

Fig. 2. Chromatograms of Nicorandil (upper) and lovastatin (lower) in a

rat serum sample.
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Date:10-Sep-2003
Time:03:37:04

Name:STD4 Injection volume:5ul
10928m (hn, 3%3) MRM of 3 Channels ES+
100+ 21216 = 79.08
] f 2.24e4
4 t
% / I|I
0- ‘”T""I"‘{]‘“\'\I""I""I"”l“"l
1092 5m (Mn, 2X2) MRM of 3 Channels ES+
\00- 445 5 > 343.28
] ] 1.51e4
B %j }
] | .
U-brrrrprrrrre iaanasaanaazasanas b 1=
1.00 2.00 300 400

Fig. 3. Chromatograms of Nicorandil (upper) and lovastatin acid (500

ng/mL., lower) spiked in rat serum.



Date:10-Sep-2003

Time:01:20:30
Name:At4' Injection volume:5ul
16 NG (v, 383) MRM 0f 3 Channzis ES+
21216 » 79.05
100 f\ 1.76e4
% ]
. I
] AN
IR SR AL O L.
1061 Hmoin, Zx2) MR Of 3 Channels ES+
4455 > 343.98
1007 f 1 03e4
i
. % fA
] H L
a ""l"’"!"'J'I‘ IABRARBA e Time

Fig. 4. Chromatograms of Nicorandil (upper) and lovastatin acid (lower)

In a rat serum sample.
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2500 -

2000 A
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E

(=]

£ 1500 1 —&— RYR alone

c —O— RYR+ES

£ —v— RYR+EC

£

S 1000

O
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=3

O

500
:
— ¥
—
0 T ) 1 T T

T T T T ad

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
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Fig. 5. Mean (+ S.E.) serum concentration-time profiles of lovastatin
acid after oral administration of red yeast rice (RYR ) alone ()
and coadministrations with single dose of erythromycin

( RYR+ES )( 0 )and multiple dose of erythromycin( RYR+EC)
(v) ,respectively (n=8) .
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Table 1. Intraday and interday precision and accuracy of lovastatin

(in MeOH) by HPLC analysis.

Intraday Interday

Conc. Precision Accuracy Precision Accuracy
(ug/mL) Mean + S.D. (C.V.%) Relative error (%) Mean = S.D. (C.V.%) Relative error (%)
s 6.28+0.00 (0.01) 25.51 3.80+0.01 (0.10) -23.99
25 23.88+0.00 (0.01) -4.48 21.06 £ 0.00 (0.01) -15.76
50 5543+ 0.01 (0.01) 10.86 53.47+£0.00 (0.00,) 6.93
125 12835+ 0.00 (0.00;) 2.68 127.63+0.01 (0.003) 2.10
~—250 24261 £0.01 (0.01) 295 24322 £ 0.01 (0.00;) 271
500 507.56+0.05 (0.01) 1.51 510.03 £ 0.05 (0.01) 2.01
1000 984.45 005 (0012 e -1.55 995.40 + 0.04 (0.005) -0.46
2000 2006.54 £ 0.25 (0.01) 033 2000.53+125 (0.06) 0.03

R =

Table 2. Intraday and interday precision and accuracy of lovastatin

acid (in MeOH) by HPLC analysis.

Intraday Interday
Conc. Precision Accuracy Precision Accuracy
(pg/mL) Mean+S.D. (C.V.%) Relative error (%) Mean+ S.D. (C.V.%) Relative error (%,
0.5 0.63+ 001 (2.99) 25.12 0.49+0.03 (5.80) 2.82
25  297+0.00° (0.08) 18.63 2.09+0.00* (0.10) -16.28
125 13.64+000° (0.03) 9.3 11.47+0.01 (0.06) -8.20
25 25.86+0.00° (0.02) 3.43 23.65+0.01 (0.03) -5.40
125 123.48+0.01 (0.01) -1.22 122.58 + 0.13  (0.10) -1.94
250 25034+ 0.01 (0.00) 0.13 251.22+0.05 (0.02) 0.49
500 498.23 + 0.04 (0.01) -0.35 500.77£0.08 (0.02) 0.15
1000 999.79+0.15 (0.02) -0.02 1006.80 £ 0.01 (0.01) 0.68
2000 2000.60=+0.22 (0.01) 0.03 1996.43 £ 0.65 (0.03) -0.18

n=>5
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Table 3. Contents (mg/g) of lovastatin and lovastatin acid in

commerical extracts of red yeast rice.

lovastatin Mean + S.D. loavstatin acid Mean = S.D.
1 5824.625647.22 5728.72 5733.52 + 8R.79 68.57 68.79 60.55 65.97+4.70
2 2098.28 1946.75 1932.89 1992.64 £ 91.75 135.62 13891 1222 132.24+8.85
3 1613.61498.59 1487.34 1533.18 £+ 69.88 485.57 462.59 462.09 470.08 £13.42
4 3456.463480.86 3346.81 3428.04 £ 71.40 12.05 985 755 9.81x225
5
6
7

1338.16 1181.47 114771  1222.45 £101.62 43.83 4748 48.56 46.62+2.438
2596.66 2602.63 2648.41 2615.90 + 28.31 335.19 3231 327.01 32843+6.17
3140 33.22 32.09 3223+£092 9.00 875 870 881x0.16

Data are expressed as Mean = S.D. (n=3)

Table 4. Intra-day and inter-day precision and accuracy of lovastatin in
serum.

Intra-day Inter-day

Conc. Precision Accuracy Precision Accuracy

(ng/mL) Mean % S.D. (C.V.%) Relative error % Mean £ 8.D. (C.V.%) Relative error %

150 152+3  (2.1%) 1.3 1486 (4.3%) -1.3
100 101£4  (4.1%) 1.0 103+4 (4.1%) 3.0
50 474+21 (4.5%) 5.2 496+2.8 (5.6%) 0.8
10 10305 (5.3%) 3.0 10.1+£0.2 (1.6%) 1.0
5 491+0.18 (3.7%) 1.8 5.07£059 (11.6%) 1.4
1.95 + 0.20
2 2.05+0.14 (6.6%) 2.5 2.5
(10.4%)

n=>5
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Table 5. Intra-day and inter-day precision and accuracy of
lovastatin acid in serum.

Intra-day Inter-day

Conc. Precision Accuracy Precision Accuracy

(ng/mL) Mean+S.D. (C.V.%) Relativeerror % Mean+S8.D. (C.V.%) Relative error %

4000 3914+ 114 (2.9%) -2.2 3873+ 131 (3.4%) -3.2
2000 2068 £ 92 (4.4%) 3.4 2028 =130 (6.4%) 1.4
1000 1037 £52 (5.0%) 3.7 1105 £ 11 (1.0%) 10.5
500 481 £ 14 (2.8%) -3.8 497 £ 55 (11.0%) -0.6
100 99.5+3.9 (3.9%) -0.5 97.5+£7.0 (7.1%) -2.5
20 21.2+1.2 (5.6%) 6.0 200 1.5 (7.4%) 0.0

10 9.35+1.43 .(15.3%) -6.5 945+ 145 (15.3%) -3.5

n=5

Table 6. Lovastatin acid concentrations (ng/mL) after oral

administration of 3 g/kg red yeast rice alone in eight rats.

Time (min) 1 2 3 4 5 6 7 8 Mean S.E.
5 330.0 4467 3.0 850 370 948 773 886 1453 552
15 1661.7 981.4 19.2 172.0 29.4 1062 1144 1148 3999 2119
30 23392 1720.0 6.1 2523 255 74.0 591 739 5688 3252
60 1637.7 11389 37.3 2722 11.1 552 438 66.6 407.8 2209

120 889.2 9163 108 1805 00 606 521 76.6 2733 138.7
240 1782 4077 183 595 00 341 184 6.8 904 497
360 384 8.5 00 215 00 00 00 00 185 112
480 8.3 380 00 384 00 00 00 00 106 6.1

1440 29 289 616 11.8 658 104 00 303 265 990
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Table 7.

Lovastatin acid concentrations (rig/ml) after oral
administration of 3 g/kg red yeast rice with a single

dose of erythromycin (150 mg/kg) in eight rats. -

Time (min)

1 2 3 4 5 6 7 8 Mean S.E.

5
15
30
60

120
240
360
480
1440

4827 5833 765 177.7 1237 749 679 37.1 2030 742
3536.3 2302.1 1245 14534 89.8 86.8 63.0 68.7 965.6 4724
4012.2 3914.2 180.1 2563.2 89.0 849 62.0 677 1371.7 640.8
4008.0 3110.1 191.2 11494 63.5 39.1 47.1 292 1079.7 5634
3384.0 1605.8 2299 633.5 444 71.2 428 222 7542 4214
2272.3 5652 466.7 1263 151 69.1 381 10.8 4455 271.8
465.7 187.0 2369 109.1 199 101 450 29.0 1378 3553
2019 681 43.0 1101 00 00 00 107 542 253

33.7 47 582 340 193 2698 69.6 379 659 300

Table 8.

Lovastatin acid concentrations (ng/mL) after oral
administration of 3 g/kg red yeast rice with multiple
doses of erythromycin (800 mg/kg) for 3 days in eight

rats.

Time (min)

1 2 3 4 5 6 7 8§ Mean S.E.

5
15
30
60

120
240
360
480
1440

192.7 217.0 222.8 153.3 147.5241.3 204.3 102.3 185.1 29.5
479.7 466.9 438.4 359.8 388.3 454.0 422.8 296.8 413.4 405
524.6 426.2 343.0 353.2 436.3 327.8 358.3 348.1 389.7 45.4
220.8 212.3 217.4 203.9 198.7203.7 231.1 176.6 208.1 11.9
121.1 110.1 1241 1232 109.2 99.1 149.1 972 116.6 12.1
309 688 745 387 3291066 425 349 537 178

1.7 72.8 78.6 265 20.7144.0 132 397 496 324

0.0 40.7 407 287 287 81.5 00 573 347 206
60.6 140.2 121.1 1451 164.2219.7 22.5267.7 142.6 59.7
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Table 9. The pharmacokinetic parameters of lovastatin acid after

oral administration of 3 g/kg red yeast rice with a single

dose of erythromycin (150 mg_;/kg) in rats (n=8).

Cmax

\W AUC
Rats Control  Treatment Difference (%)

Control Treatment Difference (%)

1 261468.8 1076780.5 311.8 23392 40122 71.5
2 2819713  534991.0 89.7 17200 3914.2 127.6
3 34814.3 1710653 391.4 61.6 466.7 657.6
4 73078.3 2899323 296.7 2722 25632 841.7
5 33302.3 243703 -26.8 65.8 123.7 88.0
6 20725.5 150732.5 627.3 106.2 269.8 154.0
7 11103.5  52043.3 368.7 114.4 69.6 -39.2
g 29013.3  34718.3 19.7 114.8 68.7 -40.2
Mean + S.E. 259.8 + 77.6* 2326 £ 116.8*

*p<0.01

Table 10. The pharmacokinetic parameters of lovastatin acid after

oral administration of 3 g/kg red yeast rice with cotinuous

doses of erythromycin (800 mg/kg) for 3 days in rats

(n=8). '

Cmax

W AUC
Rats Control Treatment Difference (%) Control Treatment Difference (%)

1 261468.8  73080.0 -72.1 2339.2 524.6 -77.6
2 281971.3 2124838 -24.6 1720.0 454.0 -73.6
3 348143  56181.5 61.4 61.6 422.8 586.4
4 73078.3 197394.5 170.1 272.2 348.1 279
5 33302.3 142781.9 328.7 65.8 489.3 643.6
6 20725.5 1343326 548.2 106.2 438.4 312.8
7 11103.5 126788.0 1041.9 114.4 3855 236.9
8 29013.3 1352373 366.1 114.8 436.4 280.1
Mean + S.E. 3025+ 129.2 242.1+97.6
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