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[FEEE) B &Y HE 7 SR ] R S5 A, RS I 5K S T 21 23 1] e 45 415 25 11 2( Sterol Carrier Protein, SCPy) mRNA [ &1k J¢ 1 2
PRGN . FaiEke B 42 KRB by 1E T AT s IR [ R £ 2 e 2 AR AL I AR T 4L (DY BRALRISE U7 b 24l . R
D v L [ e e 3 75 A 5K S A S L [ e 5 A RS, SR T 2 o 00 A SR 22 SR Wl A S Y ( RT-PCR) K3l SCP, mRNA 7 g i 41 4L 1) &
ik, GER: A JRHE IS W), 1T R AL A A TG B P B RS fr 41 7 LB 6 SUR A A1, AT %0k 85.71% ; fE 225 TR
LA %2 50. 00% 5 s A% T2 AT % ik 100% 5 04 MR 21 R A2 7 v 24 20 1A %3801, 4008 42.86% .« &% 550 4 55 % IR ZHLAH L,
SCP, mRNA 35 /K V-5 47 AR FEE TH i, 445 25 LS T 4148 SCP, mRNA K3A 2 A7 W P X . RE LA AL RnE AR Al T
41 SCP, mRNA &1k 55 vy JIH ] 1 Jhts £ 21 AH bE 22 57 G Wl 25 PR S, v R AN 5277 v 245 20 SCP, mRNA 332 73 ) 5 e L] 1 s £ ZE4H
bz W TE R X (P< 0.05) . BRAE ZLENHERALAL, SLA S 4L s T 41 28 SCPy, mRNA ik 34 55 A4 IH v 1% A7 #8 % ( Lithogenic
index, LI) 52 IEAH DG . 538 w1 [] % 13 € 8305 e JIH 28 25 47 T2 BN T 4148 SCP, mRNA &3k T . B BRI 5 b 25 g 1L R 1
SCP, mRNA (1) 3128 B AR JIH 3] 12 45 1 (1) A 2% BE 23 46U JIH I AR BB PR AR sh A 1) oA 2R, EG SCP, mRNA K3 3 B 5 )
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The Effects and Mechanisms of Herbs on the Formation of Gallstones
in Rabbit Cholesterol Gallstone Model

LI Dong-hua'" , CU Yunfeng®, CU Nai-giang”
(1. Tiaryin Institute o Acute Abdominal Disease, Tiarjin 300100, China; 2. Tiargin Nankai Hospital , Tiargin 300100, China)

[ Abstract] Objective: To investigate the expression of SCP, mRNA and the effects of herbs on the expression in
liver tissues of rabbit cholesterol gallstone model. Methods: Rabbit model was induced by high cholesterol diet (HCD)
containing 1.2% cholesterol. 42 rabbits were randomized into 6 groups: normal control group ( CON group) were given
normal diet, high cholesterol diet group (HCD group) were given high cholesterol diet, ursodeoxycholic group (UDC
group) were given high cholesterol diet and ursodeoxycholic acid, lovastatin group ( LV group) were given high
cholesterol diet and lovastatin, Yinchen group ( YCH group) were given high cholesterol diet and Yinchen, and
Fufangzhongyao group (FZH group) were given high cholesterol diet and Fufangzhongyao. Liver tissue was obtained from
rabbits after 4 weeks and SCP, mRNA expression was detected by using Reverse Transcription Polymerase Chain Reaction
(RT-PCR) . Results: After 4 weeks, CON group had no gallstone formation. 85.71% of HCD group, 50.00% of HCD
group, 100. 00% of LVT group, 42. 86% of YCH group and 42.86% of FZH group had formed stones in gallbladder. The
expression level of SCP, mRNA were all increased in 5 experimental groups as compared with CON group. There were

significant difference of SCP, mRNA expression within YCH and HCD groups, also within FZH and HCD groups. The
expression level of SCP, mRNA was respectively related to its own bile lithogenic index (LI) in CON group, HCD group,
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LVT group, YCH group and FZH group. Conclusions: The SCP, mRNA of liver tissue is overexpression in HCD induced

rabbit gallstone model. Yinchen can decrease the gallstone formation rate by dowrrregulating the expression of SCP,

mRNA.
[ Key words]

FECAIE Jo 3 v s S R e SN
B TR 36, AR R 2R 7 IEA o R A )
A SCHRA 4 J] T-9R 7 IEATIE A 5 25 3817 T 48

P 9 i AT AT R B 3

THAREVE WA TR SRR J5 KA 752

faren
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ARSIZIG ) FH v IE ] B 5% £ (high cholesterol diet,
HCD) 75 5 2% H I S R[] Pt 45 40 A2, i 5K Ha IH 5
JIE B o3 AL I R 73, K FH 2 7€ & RT-PCR A
WE4%5 17 25 11 2( SCP2) mRNA 71 5 G JIF 41 2R (¥ 2 IA JF:

WIFEAE LAHIR I A T D B AT B A s AT A |

T AR N DR 5207 h 20 HR A I 52
1 ##

@ FEAL TR 1 5t 42 HL, MEHE &, W i 2,
R (1.6~ 2.2) kg, 3~ 4 F#E, HRET B RS0
Sy OB AE(07131) o HE R TR R RETOLE
FEAAL IR i, BRI SE 56 3 P vt T
FS 5 7 3 IO LA RE UL [R5 1. 2% MR I 1
Bkl . A A R SR BT R ZE SR
4 RGP B, R K5 25 %% B R N IRAR T 2 04T
PRI, WRARTH IR E .
2 H&E
2.1 W R BRHIE SRR AR R G
KA 42 JIENERTE 1 RS, BENL A 6 4, &4
7 He IR (CON) o H [ 2 AR (HCD) JiE
PR 41 (UDC) i At T 20 (LVT) 1 Bk 4
(YCH) FIE J7vh 254 ( FZH) . CON W35 38 Jhr vk

HCD 41 M2 DL 1. 2% fIF [ g ks i 1™ uDC 41 .

LVT 41 YCH 201 FZH 41 B A5 1. 2% JH [ i
ik ah, B H 2 5 E S N RE L AHER(0.225 ¢of
d) AT (0.5 ¢/d) B FRAKRIRI(11.25 o/d) FI5
TIHH 25 E (20 o/ d) o 1T HECZE R vy i e el
A HBEEEANK 6 mL . i) %E0TE 4 8, H il
HEEOK .

2.2 FRAWUEE SRS IERTAE T 12 h, A
V22 0 JRR I, BICAR VY 7% 5 OF I, 0 O A B
— 80 CLRAF; Bl 5 mL BEAT MG 72 . BEHZE 0.5

SCP, mRNA; herbs; lithogenic index; cholesterol gallstone

em KL S5FLIA 95 I D) K, 508 75 25 10 4, 3% [ JIH 4
PWEYT— L & 37 CIRAE &

2.3 OULIIFE bR S A T

2.3.1 JEVTAE [ EE e VTR I e K T B L
Wk, W T 00 e R M B R vk . VT A R B
(lithogenic index, LI) 3B Carey 25 .

2.3.2 JHESAMN EHFMHEET N A B
gy o GiA A EARE: IR EEARYT P B SR 8 R
RL, KRR/ B T L0 K A BRE ] 2 465 7
2.3.3 4121 SCP, mRNA R R 2 e & RT-
PCR .

AU RNA $2EUCK T TRIZOL ¥ . 2F %€ i RT-PCR:
P 5 W7 5 W - B-microglobulin, 4714 Bt
K/: 285 bp, L3 514: 5 ATGCCTGCCGTGTGAACG
ATGT, F#514: 5 AGAGCTACCTGTGGAGCAAC CT;
FAR SCPy, 388 Fi Be K/ 517 bp, L3 5149: 5 GCC
AACGAA CTCCTCACITAT, R 514: 5 TTGCCATTC
TTCACATCTACCA . Wi 5 —h 34 2240 50 Cilfi 3 5%
30 min, 94 C 2 min 211 WY . 94 'CAEE 30 s, 55 CiR
2k 30 s, 72 ‘CZEAH 1 min, 24 MIEER, HIF )5 72 CTLEH
7 min, 4 CIZ ¥ . HL¥Kk: 5 UL PCR 2% 1. 5% B g ¥
HLK, B H 3 0 i RGRGE IR IE W S AiTH
(10 35 R 9 498 FL ik iy 1) 1 T A
2.4 GorbibE HdE DARE ThREZE (v Es) R,
SPSS 10. 0 Ze vt A AT 20 B . 2 AN FEAR S S W] LE
BRFEAIIELA 1) 22 T LUK ) 7 22 90 0T, %
AMREARZ LB R x C 2% EHE Pearson X K56,
THERAH O 43 #1 R XA 18 A1 OC 23 1t 56 A ¢ R 4L
( Pearson) J77% .

3 4R

3.1 SRR ESANA UDC 448 LVT 4%
A1 R@ser:, KepahPAaK RIF. CON 44
FIERGHCD A 7 R 6 RO s A1, A Zik
85.71% ; UDC 4L A1 %N 50.00% (3/6) ; LVT 4l f
KK 100% (6/6) ; YCH ZH A1 FZH 2H 1A R 5B, 34
N 42.86% (3/7) . S KA LR X' = 16.799, V=
5, P=0.005( %), vJINh 6 LI A % % 7 A 8
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FER X . HCD 40 UDC 40 VT 41 .YCH 41 A1 FZH
HLLAEE, X = 10.081, V= 4, P= 0.039( XU , 7T iA N
5 IR A 22 AT PR R G R X 2y BN,
HCD A LVT 445 7F, % UDC 41 .YCH 4/ FZH 4
HIE, FA X B K, X = 7.620, V=1, P= 0.006( X
M)y, 2259 B R X, BInl Ak RE ZL5AIH R o I
R TT PG REBRIRE A I R AR . S UL sk
FRCATEOERLR 1.
F1 TYIn T R AR R S AR R T A B0

3 a4 N AT ) HRAT 2

_ (gf/d) it (ke) /I8N (%)
CON — 7 2.73%0.18 0 0. 00
HCD — 7 2.8610.24 6 85. 71V
HCD+ UDC 4  0.225 6  3.09%0.44 3 50. 007
HCD+ LVT 41 0.5 6  3.08%0.05 6 100. 00
HCD+ YCH 4l 1.25 7 3.2940.43") 3 42. 867
HCD+ FZH 41 20 7 2.76%0.71 3 42, 86%

W HIEFA AL, D P< 0.05; S & 41 UG R 5 HCD 411
HCD+ LVT 414 R L, 2 P< 0.05
3.2 HFEAHT R W e g WA A fR A g5 L
2. KLU )Y N H [ R R T
L CON ML, ZRAREERX(P HBYNT
0.001) . HCD 4L Ryt % & & 0 38.12 £ 14.76, &
CON ZH( 68. 67 £8.52) [&AIL, ZRf WM R X (P<
0.001) . CON ZH LI 24 0.73+ 0.07, %525 40 L1 ¥y 7t
2 BAT (P /T 0.05); UDC 41: YCH 41,
FZH 4173 515 HCD 4116 #(0.95 £0.13 1t 1.85 £
0.09,0.91 0. 19 It 1.85 20.09, 0.87 £0.19 Lt 1. 85
10.09), P {H/N T 0.001, Z= 55 B &M LVT 41
FIHCD 4 LI 43 %) 4 1.78 £0.06 F1 1.85 £0.09, %
FIEEEE(P> 0.05) .

R2 HYXREH KRR AR
411 BC(mmol/L)  BA(mmol/L)  PL(mmol/L) L

CON 4(7) 3.090E1.91" 68.67%8.52Y 6.32%t1.42  0.73 10.07"
HCD 41(7) 5751122 38.12%14.76  5.50%1.08  1.8530.09
HCD+ UDC 41(6) 4.25%1.20 109.50t16.60" 6.75%1.93")  0.9530.13"?
HCD+ IVT #H(6)  4.6030.82 42.00+12.83  5.05£1.89  1.78 20.06"
HCD+ YCH 41(7) 4.1030.91 95.60+10.77" 11.75*1.11V  0.91 £0.19"?
HCD+ FZH 41(7)  4.17%1.14Y 13.67%12.37Y 12.93+1.08V .87 F0. 192

W 5 HCD 414, Y P< 0.05; 55 HCD+ LVT 414, 2 P<
0.05,

3.3 JH414L SCP, mRNA [FAI I 45 5L SCP, mRNA

FRIENG [ H 5 B-microglobulin mRNA 1A' FEAH

AHLE 5 SCP, mRNA & 18 AH X 't % 5 {EH . CON 41

SCP, mRNA EIERAL, %L 5 245 CON 441 L SCP,

mRNA ik 7KV 38 A AN [ F2 S8 T v, 22 S A7 B 3 1k

B . FZH 21 SCP, mRNA RiA 5 HCD 4] Lk 2 5
. 30 .

B FEPE(1.23 £0.50 Lk 1.58 £0.33, P= 0.047) .
BN HEL SCP, mRNA FIAWIFE 3. i UDC 41
AN, A B4 5 IT 448 SCP, mRNA ik 1y 5 A4
JEYT LI 2 EAIE: CON A2 PEmIATRE A y= 0.348
+ 0.44x, Pearson fH2K 2% r= 0. 839, P= 0.009; HCD
Y y= 1.495+ 0.226x, r= 0.871, P= 0.019: LVT 4
y= 0.979+ 0.471x, r= 0.875, P< 0.05; YCH 4 y=
0.861+ 0.574x, r= 0.861, P < 0.05; FZH #4 y =
0.448+ 0.345x, r= 0.893, P< 0.05.

R 25 40 oK BT A A LA v R[] B2 i £ 1) 304
I3 N AT 20 F) MR B A 13 K, KIUFH 2
SCP, mRNA 3k 76 Bf 20 B I8 v T R A 4H.( 1. 88
10.28 [ 0.96+ 0.38), ZRH WEM(1= 14.467, P

< 0.001), Wil 1.
£33 ATAL SCP, mRNA F3AH A7 G 1

2H 5 FF4H 48 SCP, mRNA ik LI
CON 41(7) 0. 88 0. 13V 0.73 *0. 07"
HCD 4(7) 1.5810.33 1.8520. 09
HCD+ UDC 41(6) 1. 67 %0. 35 0.95 0. 1349
HCD+ LVT 41(6) 1.70%0. 10 1.78 £0. 06
HCD+ YCH 4(7) 1. 25 0. 29"29 0.91 *0. 193
HCD+ FZH 41(7) 1.23 0. 50%>3 0. 87 +0. 19

¥ 5 HCD 41 %Y P< 0.05; 5 HCD+ UDC 41142 P< 0.05;
5 HCD+ LVT 4 L% P< 0.05.

1 SCP, mRNA 7EJiA s AAS A s AT 4L 2R 1) 22 ik
(1,2,3 HRAEY), 4,5, 6 WARAEY)

4 itig

4.1 BRI AL 5K M A R ] I
TR IR B 38 Bh 4, A S 56 ) FH e E ] 2 R 25 15 & K
GHBESE £, A R IE 85.71% , 5 [F W H e wF 5t
AT ALY L YCH AR AR 2 R A T
CON ZHATHDC 41, A7 % ZMET CON 411 HDC 41,
(HFRATTAT R IR T JIH 3 5 BRI A 26 2 [ A7 A
FIRKR o IX— 45 R AR FRIIH S8 /N g R[]
P i Er SR HE 45 4 T U AR AT BEANEAEH] .

4.2 ATT R AR AR A FR ] e I R
Bt NH 2 25 4 I IR AR A% 4 1) g — 5 msi 2 JH o] Pt
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FPIEIHER . TR I R ST AT (micelle) H o LI JEFRAE — € AOBRIAT 52 B gy

i JIE [ 2t R (1 3. 25 % (P< 0.05)™ . HL
PATE 175 I A/ O ] e 1) e e v R ] i 5 AR R L
2k, F ER L A 25RO TR R 4R B R 2R
— AT IR T . AR S0 R S0 AR S5 I8
TNAEY DA I [ B R A 4 S5, XK R NHFEH VT By
DSR2 A R A PE R T

JIELF v R ] e %) A 58 G A 4P, TSR R T T
T R L[] e DA R I 5 T 11 R ] e, A A
] 2 7 ok N AR B A, B 3 SO AT E 1 ] e ) v ok
27 SCP, A by —Fh JIE [ B % 12 3%, Ak W0 Br &5
JS PR L [ P 1o A 4 AR B 38 BT — R Bh T
R RFER R4 BRI R4, 5 — ok E B, K AT
U 45 S P L ] T DA, P 0 IR R A i 3 IR, i A
AN R RGN R IEAR I A N R
IEW] Sk Y5 T HDL-C \LDI-C f VLDL-C, H. %532 f i
TIHLBI AT A" . A SCHR IR A if 2 T A R
S AT B0 ek 0 S A 3 v N B IR T R
22k FAN M, A B AT SCP, A
2 55 el B AR S

JFF 4125 BR824 JSUR Sk 1 1 5 1 2 11 I
PR T 5 S P JE ] 2 e O A £ S SRV T
HIRYT R D AT RES R IR ER A G (1) AN AR [
BERe N, IV T P O L 25 o, B o S L I (o
BRI 30% ~ 40% ) 1) B R (1 3 ALk 2 5 (2) 4k
Y5 JE [ A 22 4R T CTH (RS, AR TR A K,
BE—2BR A (3) 2 IR R A S, T
I R ] R A R P U I ] e s e AL 1, 70l B
Z IR AR PO, T RE AR R 5 1 2 1) R 2 11 o
J, WO TR D™ (4) TR JH T IE R £ 1 1)
W JES A0 24 1/3 Sk T~ HDL-CF v L ] st 44 o
H HDL-C AHXS KRk D, 3 — 20 SR IR 75 Bk
>

A PR R [ T 3 S o R PR R L A FIE
(] N REL Y PR A o, 22 L ] e g JELY PR 75 1 T
HeRR & AR Uk ST o, A GE -t XA Tl R HE £
] 2 N RELYH (R T 3R HE Ao o L ] e 5 £ BT A U
(160 JUEL ] % R 184 Ty A JOEL 91 L I e s 184 22, {H I
ANBEAE HEY T 1 £ BORN 23 6 38 0, X gk — 5 4
TR R A S, G T A PR IR A, fe 2
SHEL A .

FENBY AR RE [ B A T R TR I i T A

SR 18 L] Pt 5 7 ] — A 2R v B A2 P L[] et e
KEMHAE . 5BV LN T 1, JHE B T
LI AKF 1M . J LI 3 LA 100, %43 ) Redingger A1
Small B v+ 5516 JIH [ R F 20 AR . H 1978 4 Carey
MAEY T BT (R B+ AT R+ B ) FIAR YR/ AR
IR+ BT LUARL, 10 R I i L v 170 i K I [ e o
ZJa, L1 B W A 1k i e R e s« A
S0 P FRATT I v T[] P £ e i R R H YT LI
T LAGR A e JIFL o] P e 1 [ e S v N B A
JELE, R A ALY T ] R L1 R i T st 4, 4
JSAT TR EEAR, I PRI 2547 (1) R AR5
AR T I T A 8 R I HMGR ) 417 461
A, Tz N i AR e e MLAE YR T . ASER %A
RIRIEARAD T BE S MY Bl oy, FEAR A 8 2R FH
IEARA TTE K, $ 7 52t 3 HMGR i) 571 9 2> i1
] P 2 5 Fl A i A A IR Pt 8 1R R A
PTATU LS YCH A A1 FZH AR LI
BEARR, BlAT 28R [, S b R AR A2 T vh 245 7 v D[]
R R RN ELATE A BA B - 454 TE
YERL o VAR BT 5 1) 22 FlAk 25 B0 0 B PR A IR
WMRE TR & 6, - — A A T8 o R 0 i ] 55
S5 R PR35 ORI IR 2 SR AR L L AR R
WL R T 3E— PR AT . 5 h 25 i i Bk
YT JNBRT A AE 2R 55 4 WR 22 B, VIR 1 4E
B GE J8 BLATT AR 24, )BT PRk, 26, I Vb
W S IREE, B B AR 2 Thak, 3 5 R YRR,
MFAT W mAT R 2 Thak . HBRATEE K
RS T7 25 AR AL T PRk B B, $on b 25 I LT
BREdE— 583 .
4.3 SCP, mRNA 3RI1A 55 IH [i] i 45 471 T8 B 1K 0% & A
AE 2R SRR T D BRI 52 7 vh 20t SLER A 1)
M B2 SCP, mRNA 3R IA T 7 {4 411 W 1) SCP,
HAG L, (e T RS AR A Sz
WAESE T IX— 4510 S IRATIE A i JIH [ £ 3
Wi AT 51550 4L, I SCP, mRNA ZRIATE 1%,
FANYRIET i, ER AR EEE X . SR
S 21 SCP, mRNA FK A A LI Wik 4. HCD 41
SCP, mRNA ik 55 1 LI S IE AN G, $o5% v ML [ e
TR RN HE 55 A ) SCP, JE PR e s /K~ 1) B A iR
TEIR ] P 3k v R, (R 3E T 4540 T K . SCP, mRNA
FIEM Y R — R IR, A SCk e TE M m A
. 31 O
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LA SR /KOTSRS o i 2 4 7 Al DL A
A IRER F2 o WAL LR s . JRATT A 2 5 oW
LR fE LU IR IR HE FRAIC AT 22, {H SCP, mRNA ik
FEAIE, 3R BE L AR 6T SCP, mRNA ik TG iy
VEF, AT 68 R i ARy AR R B B i ok 3
JOELTE] e () s ik, AT BRI &85 A0 IR R AR 26 LVT 4
SCP, mRNA ik LI Al efr 2238 HCD 41 7% 5%k '
FHE, VLB T A Re s 4127 SCP, mRNA 3£
i, 7 e L B B 5 5 K SR I S 45 40 T i i B
ANBEBH RSS2 . YCH 410 FZH 4 SCP, mRNA
FiL 5 HCD A b 2 2 B T, o
fi%, H YCH 48 FZH A9 4 21 SCP, mRNA %Kik
YIS HIN AL AR LI SIEAC, X — 85 R4 om 5
REfd JIT 41 21 SCP, mRNA #% 5% 7K V- N, Bl 2 &5 A&
SCP, & [y /b, YT CSIIAR, Bi g A TE sk . Hik
TAVWIAT 410 v R 11— B 2 i 2 i ol ok
A2 SCP, mRNA [ 556 /KF, My BH 1 F b Y5
P L B EE NPT R IR IR e 454
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