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Effects of serum-drug of Radix Salviae Miltiorrhizae and Fructus Crataegi
extracts on cholesterol metabolism
XUE Jie, XIE Mei-lin, GU Zhen-lun, ZHANG Ke-ping
(Department of Pharmacology, Medical School, Suzhou University, Suzhou 215123, China)

Abstract: Objective To study the mechanism of blood-lipid regulation of the effective fractions from
the extracts of Radizx Salviae Miltiorrhizae (RSM) or Fructus Crataegi (FC), as well as their interaction.
Methods
Amphotercin B cell model and RT-PCR method were used to examine the effects of the serum-drug of

The serum-drug of RSM and FC extracts were prepared by orthogonal design L (2%°).

RSM and FC extracts on endogenous cholesterol biosynthesis in Chinese hamster ovary (CHO) cells and
the expressions of cholesterol 7a-hydroxylase (CYP7A) mRNA in BRL cells. Results Ethanol (75%)
and ammonia extracts of RSM obviously increased the absorbance (A) in the experiment of amphotercin B
cell model and the expression of CYP7A mRNA in BRL cell line. The extracts of FC had no direct effect
on cholesterol metabolism by themselves, but they were in synergism with the extracts of RSM.
Conclusion The extracts of RSM have a blood-lipid regulation by inhibiting endogenous cholesterol
biosynthesis and increasing CYP7A mRNA expression, and maybe have a better effect when the extracts
of FC are used together.
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ERAFEHARARERRELARM #HS
030201, FERMAE (MVA),H Sigma A#R
fit, 35 071K2617,

1.2 RAMENH{:. R EAME (LPDS), i
Sigma 24 #) &4, #t 5 062K 9301, itk B H 29.7
mg/mL;Trizol & RNA REE . .M-MLV % 58
(200 U/pL), Taq &8 (3 U/pL).dNTP (10
mmol /L) HEHEHMWAE LA TAY T RAR
AEGMTT W, B R4y TR R RAE, #
£ 0310, MTT # 5 mg/mL %&F PBS ¥, 5410
A CO,3%5: 48 , NAPCO A 7] ;XD—20 B B B
B, EREEMNE ;DG—3022 BIBEE A E
I, B EEEKEFE ;GeneAmp 2400 & PCR ¥,
% E Perkin Elmer A #);DYY—8B B ER k@
WAL, B A—E) £ ;DYY—1 31D B
7 B | AN A | 7 B Y e

1.3 4tk PEES B IW4M (Chinese hamster
ovary, CHO), iy 73 M K 2 B 2 B A (L BUBF 2 JB Y5
KR BRL FF4aiaiy B = ER 2 Be 40 M A M wr ot i
1.4 Z¥.SD KR, @, hE 220~250 g, H M
KEXRFHY PO, EER, XRIYWEFA
EE . XCYK (F) 2002-0008, 525 3 4 & i 7 iE
2. SYXK () 2002-0037, L B E AKX RE
18+2) C,

2 H&k

2.1 HIEFASHUBEERBYHSHME: L 4
HE2/KF (RD KEZRI L2 GER2) 83
B 16 NMEAFURER MFHAMBESH GERAME
) 18 MERSHBREFMBFLN KAK
HIEAAWBLRE, MU 1 mL/100 g BKXR ig, 8
HAR 3 R, AARENE. THFE 1R ELAEH
3, FH 4 XA/ 1h |/, TEBETHE EZ KK
I, BB AH,1 700X g B.O, BUM & Al 7
A EIRAE,56 C Ki% 30 min, 0. 22 pm BN RE,

¥, —170 C RHF.
F1 EEKE
Table 1 Factors and levels
i} 3
X¥ BB 1Y% LB ABEK LERE LHEXKZE
BRY D HEH B ®RH O ERHOD

1 EHE (mg-kg™D) 36 22 27 2
2 HHR (mgekg™) 7 4 54 48
2.2 ASMUEBEERBYEHMEX CHO 4
PR R R R R e
2.2.1 ZTBME A BN RPMI-1640 3FHE (&

BE BN 300 pg/mL & 10% /AMMmiE) ;B BN A
Wb EB/NEmFEMA 10% LPDS;C 5 B B4
FMARFBEHMmME (150 pL 25 MFMAZ
1.35 mL B ¥ ") B & 0.025 mol/L MVA;D %K
BB mMAFHEEER B (300 pg/mL),

2.2.2 ZERSHEFISAIEERRYEERZBT
Lis(2®)43 B/ 16 N &2 ME A KX IEE KR
MmEFHAMMBES FRMOTH) SHOEL B4
HE 6 K.

2.2.3 LRI RA CHO, /M A B3R8L, %H
MEETE 37 C.5% COBHRMPEF FARESR
BWWORKE AR B, B A A Bif
WM R 1X10°/mL, ##F 96 fLik 4,
. 100 pL, AR ERHRA B BERBREA
100 pL, %8 2 R¥ A C BFRm| S8 HF 240 B A
PBS ¥t¥% 2 WL REMA D #5% .4 h JF,. 8
A 5 mg/mL MTT ¥ 10 pL, k22355 4 h, m A
10% SDS-HCI 100 pL % 1k & 1 , 8% T S0 %% 40 i 3
PSR S A A (S B OB BE (AD fA.

2.3 ASMUEERRY S MHEX BRL FFH
8 CYP7A mRNA #EHEm: X H AR BRL i
HMIEFE, B 10% /M L RPMI-1640 3 ¥,
IR EFAM 1X10°/mL, BFHTF 6 FLIEH
W, BFLIN 2 mL 40RO, Fr A AR UG B JE e Al
10% LPDS #3#¥%,24 h FTMAARRNZ RS M
LSS 24 h JFWOK, /RELE RNA, RT-PCR
ROBE A S B R M 5| M1AR B SCERIRGE S B B
ETHEYBEARAF AR CYPTA: LI#54) 5'-
GCCGTCCAAGAAATCAAGCAGT-3', F# 5| %
5-TGTGGGCAGCGAGAACAAAGT-3', ¥ 1 7=
¥ K B % 306 bp; GAPDH: + ¥ Bl # 5'-
GCCATCAACGACCCCTTCATT-3', T3] 4 5'-
CGCCTGCTTCACCACCTTCTT-3', ¥ # = ¥ K
BE 702 bp, PCR RN 2. W EH 95 C.5
min, 95 C.30s,iBk 60 C.30s,2Ef# 72 C.
40 5,2 30 AME¥,72 'C.7 min & LK. PCR =
¥ (10 pL) F 1.5% BARKEEEME, I AR 4L Z 5
(KRB E 1 pg/mL),78 V B3k 1.5 h, BEIMT
THME, HERERUAMER. LRV 3 G
7. BB E KR A Band Leader 84447, LA
GAPDH 4% F A S B, TR E L CYP7A/
GAPDH M &ER.

2.4 BitFAH - LREFEU o5 R, BEHR
BRA: RERAFEIT.
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3.1 ASMLUESRERY S MEX CHO #i
WIRHEERESRNOERN . SIEXMEA (0.793+
0.190) Mk, B EE B #4554 (0.30540.108)
B A HIER BEMBEE (P<0.0D),FEMBITEEH
M4 (0.4354+0.042) 5EHUBRBHRGAK
BB A M (P<0.05). ASMLELRE

B ERLZ R L (DH &R 16 M &M
HHK ABSHHEEE BHRGAML, SARRR
BERIE I (P<<0.01 8 P<C0.05), b ERFES 8
SRRA.HLUAS 5% ZEERYEHNE MR
ERRYBABAANUATHE A HERR (K2
ME D, FESRERER F12 5% ZHEERY
MASEKERYMEH A BRAEEEESREHE

£2 ASHUEESARH CHO AMAREEENEDSRNEHEANEZRZIEERIHR =6

Table 2 Analyses of orthogonality and interactions on inhibition of each extract of RSM or FC

on endogenous cholesterol biosynthesis in CHO cells (n=6)
RRE A B AB C AC BC ABC D AD BD ABD CD ACD BCD ABCD A (z+s)
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.42010.103
2 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 0.566+0.150
3 1 1 1 2 2 2 2 1 1 1 1 2 2 2 2 0.69040.157
4 1 1 1 2 2 2 2 2 2 2 2 1 1 1 1 0.51810.140
5 1 2 2 1 1 2 2 1 1 2 2 1 1 2 2 0.550+0.137
6 1 2 2 1 1 2 2 2 2 1 1 2 2 1 1 0.69240. 215
7 1 2 2 2 2 1 1 1 1 2 2 2 2 1 1 0.615+0. 214
8 1 2 2 2 2 1 1 2 2 1 1 1 1 2 2 0.70240.111
9 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 0.6224+0.157
10 2 1 2 1 2 1 2 2 1 2 1 2 1 2 1 0.51740.166
11 2 1 2 2 1 2 1 1 2 1 2 2 1 2 1 0.45340.122
12 2 1 2 2 1 2 1 2 1 2 1 1 2 1 2 0.427+0. 060
13 2 2 1 1 2 2 1 1 2 2 1 1 2 2 1 0.455+0. 157
14 2 2 1 1 2 2 1 2 1 1 2 2 1 1 2 0. 530+0. 095
15 2 2 1 2 1 1 2 1 2 2 1 2 1 1 2 0.53340.117
16 2 2 1 2 1 1 2 2 1 1 2 1 2 2 1 0. 69010. 090
[ 4.753 4.212 4.402 4.350 4.331 4.665 4.168 4.338 4.438 4.799 4.436 4.383 4.220 4.357 4.360
I 4.227 4.768 4.578 4.629 4.649 4.315 4.821 4.462 4.542 4.181 4.544 4.597 4.757 4.623 4.620
F 5.077* 5.659* 0.564 1.411 1.848 2.239 7.610**1.688 0.196 7.008**0.217 0.835 5.219* 1.305 1.240
Fo.05(1,80)=3. 96;F0.01(1,80)=6.96 *P<0.05 **P<C0.01
12 fEF (P<<0.05) , 7= A BN B9 A BB 4L, Ho 7%
10 ‘ 2 75% CEERYHENE (36 mg/ke) M2
08 FARBYENE (44 mg/ke) WERARNHE.
& o6 L PRI 5 L Tk 7 BRI 4 7 41 P
<
04 ISR LA B2 B 4 o P R B [ R R AR, R
N 558 15% ZMBRAFFSEARRYA ALY
‘ ] FHESHRER R2.
00 NMS 1234567 8910111213141516

SHIE¥ M4 k. 44P<0.01
S5HEEBRBREAKRK. *P<0.05 **P<0.01
N-E¥mEH M-AUEBERBHGH S-FRMTIH
MmER 1~16-ASMLERBRYARAGHEHOEA
AAP<C0. 01 vs normal serum group
*P<C0.05 **P<0.01 vs amphoterin B cell model group
N-normal serum group M-amphoterin B cell model group
S-serum-durg of Simvastatin 1-—16-serum-drug group
of RSM and FC extracts, respectively.

ASNUBREBARNASNEH INA CHO
HEAFEEEANEDSHOER (xLs, n=6)
Fig. 1 Effects of serum-drug of RSM and FC extracts

in various combinations on endogenous

cholesterol biosynthesis in CHO cells

(x+ts, n=6)

m1

3.2 ASMLBESEBRY A MEXN BRL H4H
JE CYP7A mRNA EAME W &5 PCR LB &
R, GAPDH AR EMRE BmMAEIAS
. BRL fIRZERBITHEHIME 16 NHF &
WiE, 5EX MG A (0.9754+0.380) # I #,
CYP7A mRNA EXAERERE M (P<<0.05 5
P<0.0D). FENWERER 1S 5% ZEER
MRASEKEBRYENRE LRAER (P<0.05),
TV S0 3 P L R PR R SR B LA TE K Z BE R IR
KREHBEW,BARERS 5% ZEERYH
A2EAKRBYAAAHBENTEER (P
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0.05), AELWHERBRUSNS 755 LEERY.

REYHEABHHE HYTEXERT 16 5K

FEEKERYOWLIERREERYALELKZE 49 SEEHBHEAER (ER3#ME 2.
£3 ASMUBERINY BRL FTHAM CYP7TA mRNA BANERXRZTERARHTR (n=3)
Table 3 Analyses of orthogonality and interactions on effect of each extract of RSM or FC
on CYP7A mRNA expression in BRL cells (n=3)

RBE A B AB  C AC BC ABC D AD BD ABD CD ACD BCD ABCD CYPJA/GAPDH (74s)
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0.985+0. 321
2 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 1.470+0.271
3 1 1 1 2 2 2 2 1 1 1 1 2 2 2 2 1.4701%0. 356
4 1 1 1 2 2 2 2 2 2 2 2 1 1 1 1 2.28630. 335
5 1 2 2 1 1 2 2 1 1 2 2 1 1 2 2 1.8424£0.515
6 1 2 2 1 1 2 2 2 2 1 1 2 2 1 1 2.244+40.211
7 1 2 2 2 2 1 1 1 1 2 2 2 2 1 1 2.38940.763
8 1 2 2 2 2 1 1 2 2 1 1 1 1 2 2 1.50140. 361
9 2 1 2 1 2 1 2 1 2 1 2 1 2 1 2 2.25640.622

10 2 1 2 1 2 1 2 2 1 2 1 2 1 2 1 2.0721+0. 606
11 2 1 2 2 1 2 1 1 2 1 2 2 1 2 1 1.50340.195
12 2 1 2 2 1 2 1 2 1 2 1 1 2 1 2 2.182+0.292
13 2 2 ’ 1 1 2 2 1 1 2 2 ‘1 1 2 2 1 2.17240. 655
14 2 2 1 1 2 2 1 2 1 1 2 2 1 1 2 2.03340. 744
15 2 2 1 2 1 1 2 1 2 2 1 2 1 1 2 2.003+0. 295
16 2 2 1 2 1 1 2 2 1 1 2 1 2 2 1 2.58040. 887
1 14.19 14.23 15.00 15.07 14.81 15.26 14.23 14.62 15.55 14.57 14.63 15.80 14.23 16.38 16.23
I 16.80 16.76 15.99 15.91 16.18 15.73 16.76 16.37 15.44 16.42 16.36 15.19 16.76 14.61 14.76
F 4.91* 4.63* 0.71 0.51 1.35 0.16 4.57**2.21 0.01 2.45 2.15 0.28 4.64* 2.25 1.56
Fo.0s(1,32) = 4.15 *P<{0.05
=
s, [ERERCEEEESERE g i
) : ol 489bp s
L-.-\l’i)il # ﬂ g;i ::P o
(702 bp) &8 P g
5
12345678910111213141516N M
A-mi%k A B-CYP7A/GAPDH HEN K SEWMFLALE. "P<0.05 **P<0.01 .
N-EW¥MEH M-Marker 1~16-BSMLERBYARAGHTHLFA
A-agarosegel electrophoretogram  B-histogram of GYP7A/GAPDH ratio *P<(0.05 **P<C0.01 vs normal serum group
N-normal serum group M-Marker 1—16-serum-drug group of RSM and FC extracts, respectively
H2 ASHUERRYAAEAHESHMBFATN BRL CYPTA mRNA REAMEME (i=3)
Fig.2 Effects of serum-drug of RSM and FC extracts in various combinations
on CYP7A mRNA expression in BRL cells (n=3) .
4 itig WY R B 40 OB R 5 O 0 5 o9 08 1 R (B AR

PRI, RERBHENH NP S EREH
I, MERMA KSR R R RRBE B ELE.
BEALIELFERASEAERE™ETHE
%, RBXRMBHAERBAESR, FXREREK
A REMPEEZARANRYE ELLRF,RA
I 2205 5, KA 25 8 05 108 25 1 18 AT A5t
BE R BLEBFIE , B o B O T 25 B 05 PR A R
HALB R TEFHBR T %

ARIME R T AR HERLRIT % RS
EXBU S WARKREEERERESYEH
B, T 2 B R B, UK B G . &
Bk Z SR JE B RO 45 B AR T 5 IR R R AR
4 FEL R AR o R P R 0 L B A2 B
il AT Ik ERE AW R EAR R PR
EBMAGS, ERUEBEBARER S, A HY
REXNFEARBEBRE, HHEER B X AN HG
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B, R A SRR R R4 T A
FHEEE RS BZMH A ZRERER, SRR
¥ RE BA .90 ) P 95 4 [ BE A AR, 3X RT BE R LR I
fERITERBLEI Z —,

o6 AIK I 3 # 9 REL [ B, — 5 T AT LA O o 0 R
B BE B A AR » 75 — T A T AR 3 AR A 4k Dk BE
THER . E M BR R RH R AR 2o, I B A 5
HBREEWAEMANRRHERNEEFX,E¥
ANGXAREEEN LR 0% EAEFAELN
JEHR. EX—BESTED, HEM 7« RLE
(CYP7A) RHR#E.

CYP7A BT HMEE P450 R, FAETHIM
WEMNEL,Z25HEELEYHELRE. TER
SR EBEMBETRYAE, ATTHEISMHE R
E,EABEHE EETE CYPTA WEFZKE.TES R
B — e 2K, AT X 34K [liver X receptor, LXR
(alpha)] FIK B BB % & (farnesoid X receptor,
FXR) %,CYP7A #E4FFHEEABMARE D L E
EEBEMERY. ALBERER, PSRBT
B CYP7A mRNA #R3H B BAER , 4275 8 1 3
fn CYP7A mRNA KRk , {2 i I B B2 5% 4k o4 5 1T
PR, DA T ok AEK I 3R = 1 L D B, 5 T R o R L 9 ML g
Mz —.

HREAFEEREFHAMBER, LREASR
By, AW EEREAHR T EE, BT MH RS
FiEL [0 A 4 A R A B B AR O ARV RR
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ASREHEINEEIFES CD34 A 4L 5 fi Z M0 40 A b B 5%

IAG, I, 254,54 %
(EEENAEEMESE BERTADEESAFHELEALRE, ER  400016)

# E.BYN WRASEBER (TSPG) WAl A K EHFX CD34" 41 A5 & % 5 406 0 B R I 40 i 5%
W, F7%k  RLFABAYERGHE Y BEHEHE, Ll Stemsep™ RENER A FEEMM P CD34 M T /MM (HSC/
HPC), E it FEA A E ¥ B RIEFERM TSPG % CD34 HSC/HPC R RE 4L (CFU-GM) ES
AL BE J1 378 SCF+IL-34GM-CSF+G-CSF (SIGG) Bk FERPMAFR MHE K TSPG, K% CD34”

HSC/HPC #F ¥ i CFU-GM Ky mi Ll & CD33*

M mAE, 8 TSPG (10~50 pg/mL) WERE

CD34* M B, CFU-GM WEH %, LA TSPG 20 pg/mL HREB N E ; FEERKERN TSPG MR M4 K
BAFEBEERERTES CD3 Al 2 &, MEH R M 41K K 446 TSPG 10~70 pg/mL TR 7 8 B 148 7
4 BB .CFU-GM ¥ ¥ % K CD33" f1ME LA, TSPG 20 pg/mL R AEFFEES CD34 ™" 41MI EDELR SM L A9
HERERE. 4t TSPG hABMAKRE FEEHE COM T AREMER AR RMAK.
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