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[ ZE] B IR I E R R R Sk 52 e S/ INSEO B Sk AR RE AL R A= R R T BI/EH . Ak %M SPF
Rt Wistar KB 30 H, BEHLA AT IRAH BCRUZH A/ NBERR AL, B2 10 R, S AL T S le ek o 12 J, /NBRAs A 25T/ 1N
BERR (100 mg/ke) i B BRI 55 L B B AR SR KTE 36 6 J], X RRAL 8 AR S KIS T LIMT AT AL B, SEEG 45 RS 25 1 24 h
22 BRI, A1l Bk a0, B B0 775 , 000 4 R 5 = | L 0 e {1288 B T 2 P P e A Ak s, BRZE N 3l ik, 17 HE
et a5 S kA U B , e A AL IREE 1 Bk o3 MULENEE 11 (o-SMA ) 3K, 4T RT-PCR & Western blot I & 3)ifik
MY F (IL)-18 mRNA K MHRIA, SR AR M A fbtebr 5 X R /NBEmZ LW s &, 2 R B A G2 R (P <
0.05) ,HE Jefa 2 o-SMA i 21 A I ZH K BB sl ik e 23 o9 0 A T BB i, PR IS ] DALV 400 B B SV JULA RS L 5 7
BEDZH P L SV B A TR, ST /0 e R AT, S LA S 22 AN S8 2538 « /INSERR AT e ok R A LA It g 7K S
TR F 1L-18 PRI B sh Ik Rt A L 8
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Effects of berberine on amelioration of renal artery damage caused by atherosclerosis
MIAO Gang-gang',ZHU Yi-fan' CHEN Wen',ZHANG Jin*, CAO Chang-chun', CHEN Xin'*

(‘Department of Cardiothoracic Surgery,Nanjing First Hospital Affiliated to NJMU ,Nanjing 210006 ;°Department
of Endocrinology , Jiangsu Province Official Hospital ,Nanjing 210024, China)

[Abstract] Objective; To investigate the effect of high-cholesterol diet on renal artery atherosclerosis and the amelioration of
berberine. Methods: Thirty SPF male Wistar rats were randomly divided into control group (n = 10),experimental group (n = 10)
and berberine group (n = 10). Rats of control group were fed with normal diets while the other two groups were fed with high choles-
terol diet starting from the second week for 3 months,after which the berberine group were administrated berberine (100 mg/kg)
through intragastric administration daily,and the rats from experimental group were given normal saline for totally 6 weeks. Lidocaine
was used for anesthesia and blood biochemical parameters such as cholesterol and creatinine were checked. Hematoxylin and Eosin
(HE) staining and immunohistochemistry were used to investigate the effect of berberine on the AS lesion of renal artery. RT-PCR
and Western blotting was used to study the expression of the IL-18 mRNA and protein. Results: Some of the blood biochemistry pa-
rameters of experimental group were significantly different from the other two groups (P < 0.01). The rats of experimental group have
generated a significant accumulation of the foam cells and migration of the smooth muscle cells compared with that of the control
group,while rats treated with the berberine showed less accumulation of the foam cells and no significant migration of the smooth
muscle cells. The relative expression of the 1L-18 mRNA increased significantly after induction of renal artery AS compared with that
of the control group and the berberine group (both P < 0.01). Conclusion: Berberine can suppress the expression of 1L-18 and pre-
vent the formation and development of the AS,consequently protect the renal artery,renal artery stenosis and the damage from renal
artery stenosis.
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F Bk R B B SIS AT R B e A
Gyt BRI YNR . B Sk 75 3 1 1 48 B
¥ B R R R IR O LA BRI 8 IS, AS
J& H AT B ks 28 19 EEEIN, 24915 90% , H k5|
WO A5 2 B AR B o AN, PR
MAEFAFET I N 40%~50%1"2, AS By &L |
KISE—RRMER N, WRBIEVEAME, Fe e T
A SEAE , RV AR, oG BE AL HLE R A0 15
B 2L /IR TS Al A | i A PN R D) R
I SN2 R A TR S KR E il IR A S A
WA B IR AR IR R AR, &R (IL)- 18 /R —
FEAMPIHF, REILTE T 4 R S ENAE , 25 AS 1)
TR K R Kong 45 I/ INEER AT 85 1M A
K Bt MBE T AS BIVEFH . ASSEEG A B AIE /)N
BEGR R 1 I8 4[R2 2 RS/ INEE RN 3l ik ks
BERE AL B 15 Bh ks B RACAR | KXt 9 PR 3t T1-18
mRNA 52 FIEE AR IBACE R Em, B4/
BT Sl bk o AR A Ak K2 P I 5 AR 4% E R 1 B
2 LT REM 3 AE AL

1 #MRERE

1.1 ##

VR MENETS 19 Wistar KL 30 H, {AHE 220~
240 g, W4T e s BB R A B e 2R — BE B sl )
SRRy & AR 1R BEAL R 3 2, B HE
4 BRI R/ INBERRAL , X HR A 23 T 5 fa B % 3
A, HERYOK, SRR NSERR L 25T 5 B iR R
R 3 H, /NBERZH AER R ZH A PR LA | B
H 257 /NBERS (100 mg/kg) i B , B ARLZH AH W) 7] £ 4=
FHERKVE S 3L 6 JH SRR/ NEBERE AT 95 [F Sigma
2y W) ;PCR 390 55 5t K Tag WX 7 & F H A
TaKaRa 2\ &), IL-18 5|4 F 3 [H Invitrigen 2\ A ;
GIRPE 1L-18 —PUIA TR AR AP o-SMA
—3t /PEIEYE B-actin —HL M T 3E [# Santa Cruz 23
Al SEHURMCEDU N PO TR AR A 2 E A
SRR & A PRI E R & 2 ECL B &
A G TR LR LA W] Rl A 1L T e e
NRIREL, & 83% i i} 2% /IHEIBEF 15% K158 i
A Bt EE R e 5t o — BE B s S oAU
1.2 Fik
12,1 diARARE

I A ARG B 8 AR A 45 < SB[ (TC) AR %
JEHE I ERE(LDL-C) . TERE T 12 F s M7
/NBEGH 28 LR IR, TR A RN

2B DU kA, IR FE RIS R R
2o I B T B B B — R SRk B A B ARSI
122 wABirARE

SEESYIRE B 6 JR AR 24 h SRR
2R D RR B I AR BE R 4 20 0 3l ik, #k A
i 3 B ko3 Sk 2z B 1AL B Bk TRl 4 g e A )
BT, B BEATLE R 3 N 4% 2 R H I 4°Ca 7k &
T, LA s ik 2 E B A L 2 WA,
T 3] 5 ZH 2006 24 h 58 LA B E )3 wm JB
FEES R, AT HE et S B o BREAR
1.23 Safe

IR BRZE B e AR DT T2 27, 4% 4 22 5 i ]
FE AN 3 wm BT R SR S 4k
Yeft ks, AU B 20K |, 39%H,0, 37°CIHIE/K
15 min 3P PRI AL SRS, SO EA 10
min {THURIME S BEDUR, N 5%ILFInT, &
FART 1 h, B AR R Bk E A2 SR T
e —diik (4R PR R IL-18 Uik, 1:100
FE), B ACUKFERI, AR AT AL Y (HRP) bR 5
ThiR CEYURPUA, 12200 ), B 37CHEE 30
min, DA F&AETREIYIH 0.01 mmol/LIY PBS(pH7.2~
7.4) RV A 3 WK, BHK 5 min, )5 i DAB (4
WA A5 2 min, [ RAKBPYE, DRAKE S Gy RS K
THZREW PR EE L T B NE -]
FilX a—FH NI EH (a-SMA) £ikimES%
Jinde 587 i A7 2 V43 .0 JEERIK 5 1. >
AR (<10%[EIEIK) 52, AEAn Lk ek
(10%~25%E] 11X ) ;3. B2 MMt ERK (25%~
50%[R] BT [X.) ;4 Z4HEsR A IE (S>50%E] BLIX)
1.2.4 RT-PCR

%1 RT-PCR 5 1L-18 mRNA & 2. ¥ 454
JIr HCAE B S k) 4 Al 2V A DB {5 DR
RICTIREE G, BUBIFINA TRIzol 1 ml IRA4%],
KA AR 4l Ak S RNA |, SR 0 St
GRS RNA 9% 5% ¢DNA , RRAHH T
WG SEREAR I 20 pl 938K 2 1018 519751 .
S 5’ -TGGCTGCCATGTCAGAAGAAGGC-3'
#5114 5'-TGTCCTCGAACACAGGCGGGT-3" , §~
H4771) 204 bp; INZ: B-actin FIWIFFA: LS9 5'-
TGCTGTCCTTCTGGCTGAACATT-3", FiiF5|4) 5'-
GAATCAGACAGCTTTCGGAAGTTGG-3', ¥ H/=4)
287 bp¥, N A& :94°C 5 min (THAZ ) , #% 94°C
30 s(ZETE) .60°C 30 s(GR k) .72°C 1 min (FEfH) [
WP HEAT 34 AMIEER, 72°CHE{#H 10 min, B IL-18 PCR
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P10 wl Al B-actin =W 5 wl 47 2% A E
Je LK, TRAR 25 (EB)VE o Oeds /n s, i A shie
AL ST R GEHA TR EE I, TR 1L-18/B-actin
WOGRE LU AE R OB TS 00T .
1.2.5 Western blot

Western blot £ il 4% 2H < B 22 ) B 2H 24X 11-18
EASE STy, C S A E R e S AN N
BE A 4 8 RGN SR A SR 1, 0 A5 4 R
IR, HEFH 15% 3R P9I Ik et fse 17 8 (L vk,
fLINA 60 pg A, HIKAMFEH 60 V,30 min,
120 V,1.0~1.5 h, K E 5 , 2 T AR 15 Vv,
30 min, K-8 I NBERL 5574 2 PVDF R L B¢
K8 J5 TBST (% 0.1% Tween 20) VERR 3 ¥k, BFIK 5
min,5%BSA (TBST #ift) & N E M 1~2 h, TBST
(& 0.1% Tween 20) PEHR 3 YK, BK 5 min, P K
R TL-18 HiA (1:300) , /NP K B B-actin Hi4 (1:
500) 4°CHFH 117, TBST (7 0.1% Tween 20) PEAR 3
U, ERR S min, EHTR T H0(1:5 000) X EHT/NR
HL(1:5 000) 7 1 P 1~2 h, TBST(% 0.1% Tween
20) VAR 10 YK, BFIK 5 min, B2 N4 T ECL @B
S AT i e, BAEEDER 31K
KB, T IL-18/B-actin WOERE FLIEAE A2 E B
BTG
1.3 “%itFriE

i FH SPSS13.0 FRAFALBR , (1 R DI %L +
FRAEZE (x = 5) TR, AL Z RIAEC LN H ¢ K5,
Z A B BN 7 22534, 224 W R
SNK 7, P < 0.01 WERASIH#EX,

2 & R

2.1 AALEN AR AL
0 M A e A B, R e R PR R D R B
fig K K sl B KU, JE AR BITE TC M
LDL-C B Thm (3R 1), X W & 21755 AS MR
FE R RSN T~ I e R B A0 B, A e
INZENE, ik TC//REE | LDL-C/ M 5 45 4%t R 241 T
*1 FEHAXFRMEERE (TC)RRZEEREEAEERE

(LDL-C) %4t

Table 1 The change of cholesterol and LDL-C in different
groups (x +s)

AR fAIEEL fAE (g) TC(mmol/L) LDL-C(mmol/L)

papiizHa) 8 534 +15 1.04+0.18 0.08 + 0.02
FERIZH 8 475+13 219+061* 0.55+0.12*
JNEBEBRAL 8 505+ 17 1.12+0.17*  0.21 + 0.04*

55X IR ILE, “P < 0 .01 ; SRR i, P < 0.01,

FEME . 522, /INEERR AT LA A5k 3 i A
SN K Ul v I I XoF T A8 8RR
22 RABEIHHRARERE

B SRR E SO (B 1) 6 BREE N SE 2 | Sy —
SRR SR, T BRI LA B HE S A
BRI AT SRR BRI 1, BRI AL A S B ol 34 2 |
JEE R A R Y AR A A A v B A HE SN
M BIEES T, FlIEA R, #% Jinde ¥57F
7, a-SMA Fikik 4 K5 /NEERAL N A A
FERAA BN A R, RS AR R
BT RIAVZ ) A0 HES i ALK 2 MR R AR AN
b TRV /)N B B R A A5 T 0 AT UL = | Dk
RS T 2 2 R,
2.3 B3hBk IL-18 mRNA 4-Z#m|

R BARUZH NBERZH 11-18/B-actin L
FEHAE 3510 0.10 £ 004,121 = 0.11,0.25 + 0.11,
GHRRBRFTZNI 3HESFARITFEXL (F=
317.5,P < 0.01,n = 5); %0t SNK Ik 2 Mo, /N e
B2 W e T HRZH (P < 0.01) , H B AR T
H(P<0.01,K2),
24 B IL-18 & & 4k

XPHRA AT NBER AL 1L-18/B-actin
B FUAE 90 0.12 = 0.03,0.78 + 0.09.0.45 + 0.08,
BN E T L0 3 UERAGIT¥E L (F=
565.9,P < 0.01,n = 5) ;%13 SNK ¥ L 5 i, /NEgE
Bl H W S v TR IR ZH (P < 0.01), HLWA B A% T80
H(P<0.01,83),
3 4t i

AS JESIPKERE IR RS, IR
Y- LA R HC 240 L 6 T ME R AS S — 2%
12 R S HRRELFAT BN , i1 e sk 5 T3 31 3h
kAR AR 28 | il N IR R, — B2 40 30 ko 7
TR, LT S T O 7 2 DA AR 920 1 5 i) G
IEHIIRE, BRI N E 40 AL EN, AL
RS T Sk, SCI RS 12 ],
HEAT IR 53 B B B S kOGN, $2 s 7E S IR IR
PR R BRUE SKN B s, i AL A= B
HTRZR AR H S

IL-18 YE A4 Fh EZ R RIEN T, 25
T AS KA R R R R A AR A
ib SR R B 988 SO S B s AR AR | 6 5 2
ok PN RET] 63 A A B 35 2 ko ok A B e vp ) TL-18
mRNA, SI1EH ASIKPIBEAH L, 11-18 mRNA 7£ AS
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B 1 KEREIEE%FEN(AB.C) K a-SMA Fik(D.E.F)(x 400)
Figure 1 The morphology of renal arteries (A~C) and the expression of a-SMA (D~F)(x 400)

DNA Marker XfHRA]  fRFIL] /NEERRAL

300 bp
200 bp

B-actin

IL-18

B2 KEESIK IL-18 mRNA FEikfEd(n = 5)
Figure 2 The expression of 1L-18 mRNA of different groups

XPHRAL B4 DNEERRAL

IL-18 |

B-actin ”.
K3 REESIIK IL-18 FEHFAHI(n = 5)
Figure 3 The expression of 1L-18 protein of different groups

BEH N = B AR , S SC il IL-18 AIfEFAS B
PR e S RE A & F 3, bl AS MR R &
JETHEE  TL-18 AN E S AR B ST O A8 SR e A
PR T R S T R 1 S R IR T s R R Y
TR Sl ik P B AL B TORR, A B A, T
B sh koAl , IR K RUM TC & LDL-C /K
B BRLH B I (P < 0.01, n = 8),4 RT-PCR }%
Western blot Kzl , #RIZH B 2 k& BE 1L-18 mRNA
KR AR OKEE T, P < 0.01,n = 5), /NEE
BZH 280 B 25 245 J BA AR T T 2 25 e g
B AT ALBEAIR N TC, 205 B 3l ik ok A 08 Ak i g o T

BUL ARV Fk P9 1L-18 mRNA 1R IE T
VR, A R0 o B AR A A 5 | A 1 RORE s I, 1 1T
T S AE 290 S A R AR T I, R e B

JINBERR SR S s I A W — 2 AL B R 20T
HHE A PR ZE O M E O K,
TIRETE AR 15 KO B, 2 HF IR AUE T X |
TEIR] OIS o] [ SRR AR O RE HE , /NEERAT TR B
ko AEREAR AR, AR FBLA AT BB 5 181 B R - 1l
EEKERGA K, Kong 55158 1 BRI Sl R
FHZY LB, /NBERR AENS 8 3 ERK {55 4 o I A 7K
EEAT IR o e MR XL 8 3 ASHIFSE & B
INBERR 2 E 1 25 24— e RS , R UM TC & LDL-C
IR () it SRR A AH LA A B3 25 5 (P < 0.01,
n = 8), FESCE MG /K V-1 [T, 238 3k 45 2 1k 4
MLPR - IL-18 B2k, (i B Sk A A A A8 el i2

ARSI, /NBERRA B S oy B el TR AR R A
A TR INUE S/ NEERRRE TIIBH AS; FLRULH 11-18 §%
SRRV B 0 R, T UHEWT  1L-18 25T AS
BT /INBERRAE 1118 F4 5% K- B AR TR AL
LB/ INBERRAE G AS It Ferh 78— AR Ll i
] TL-18 Fak i el s 40T N, AWFFE3E i sl 5
R, 1L-18 15 o-SMA FES K FERE{b 1145 Hh ek
KIu BN, LA T/ NEERIAT TR IL-18 $35 TR
FIIRIT A% T o-SMA AYZEs , M4 1M 4%
NS A RS EEAE N, (AL AT REE 2 5T
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1, BFFEAEL, TL-18 RYZRA SN T (NF)-«B 151k
HH (AP)-1 {5 F 1l B BB A %, /N RERRUE: 77 18
i NF-kB AP-1 {5 1 e 0f 3l ik ok 1 B8 AL 8 4 7 51 By
FIFE IR AR I T 2D
'V Sl Ik oS A s Ak 1 sl Jope 7 Y e 3 LI
Z—, TE SRR 1755 00 1A E AL e 52/
S ZETH MBS T P s | AR UL
AP St T B R P FERR A B A /N,
AEAS I8 o 4 9 JUR T AR S 1 2 A I3l S o B T — 4
MRS RS BOR BELLE = BE 7 S O IS B4, AR
S R0/ IN SRR T B sl ik ok A AR 1 4% E AR i A S
TR L A AR HEAT T AR RSE, D A A TR A
R BEFE R AL TR0 SR AR
EZ L AS JE H AT YL N R TE Z N R Z
—, Gy S i R AT w0 AR T T A R S
I B AS B R BE R4 T, 2 H AT )5 BRI
(0, /NEERRR 2R 245 475 5K R n] B —E R BRFE T
B7E H #3224 1.0 MUV SR RTIZIR B SR R ARE
Jig R AS B A B R ROV el i AR O R
TS AS BEHR P s MR A SR RE ) KRARMA
PR, RIS TG 25 i IF RS
RAB AL R IR EHE G B 27 AT B R R
B Fd
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