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Abstract

AIM: To evaluate the effect of berberine (BBR)
on visceral hypersensitivity in a rat model of ir-
ritable bowel syndrome (IBS) and explore the
underlying mechanism.

METHODS: IBS was induced in rats by maternal
separation. After berberine intervention, visceral
sensitivity was evaluated using the score of ab-
dominal withdrawal reflex (AWR). Defecation
parameters were evaluated by restraint stress
procedure. The levels of 5-hydroxytryptamine
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(5-HT) in the colon and interleukin-6 (IL-6) in
plasma were determined by ELISA.

RESULTS: Compared with normal control
rats, the score of AWR, defecation parameters,
and levels of 5-HT and IL-6 were significantly
increased in rats treated with normal saline,
pinaverium or BBR (P < 0.05); however, these
indexes were significantly lower in the pinave-
rium and BBR groups than in the normal saline
group (P < 0.05), and in the BBR group than in
the pinaverium group (P < 0.05).

CONCLUSION: BBR has a protective effect on
visceral hypersensitivity in rats with IBS via
mechanisms possibly related to IL-6 and 5-HT.

© 2014 Baishideng Publishing Group Inc. All rights
reserved.
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BH): #4 2E82 /) B A8 (berberine, BBR) 1 4
¥ 4% A4 (irritable bowel syndrome, IBS) X &,
PE & SR 0 v, 3R AU

Fik: ARG B 5 R ZTIBSK RAEA,
B JABBRF A2, ISR & WO 50
WA RE AR 38 3 R 4F ik % B (restraint
stress procedure, RSP)#R4HE42, BEEE 2, 7 2R I
RIS(ELISA)#m| 2 3¢ & A~Z -6(interleukin-6,
IL-6). % #5-% & M(5-hydroxy tryptamine,
S-HT)KF.

R Habmearkis, A oK, I 484

28, BBRAAWRIFH I3, R4 % s HAR
¥ohm, 45 R55-HT. R IL-6K-F7+ 5, 408k
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3R EFA %I FEL(P<0.05); 5 A LKA
PhaR, DT 2842, BBRADAWRFE AL, &
YRS BRI, Y, B 5-HT. s R IL-67K
T, AR AR E R St 5 & SL(P<0.05);
5 pT 438 440 e85, BBRZEAWRIE 541K, &
458G BRI, Y, 4R 5-HT. s R IL-67K-F
TR, 1A AR £ 7 Yot & SL(P<0.05).

42598 BBRAEH"AIBS K K 69 M IE 2 R,
HA4A) Tae5IL-6. 5-HTH £.

© 2014FRNDEE S BREDBRATAE.

REEIRE: B 5 LR BAE; PIIEEURE; HhER/DEER

D3RR #8820 88 (berberine, BBR)% 77 § M
IR SRA BTG L, A2 G I B R A
(irritable bowel syndrome, IBS)# 4k A Auh] 4 7
HHE, AR B K AR RIRITBBRIG T
IBS#ALb. @B AT 5, &ATRILBBRALH ¥
IBS X &, A Ik 2 4 B M (visceral hypersensitivity),
AR5 B 5- 72 € B (5-hydroxy tryptamine). 23
& /~% -6(interleukin-6) & & ik .

B, fKE, &%, 68, OUBE, HEd, KISE. #
BR\ERHN D B AR B IE AR AR S BRNFIN. BRE
NHEIZYE  2014; 22(30): 4566-4572 URL: http://www.
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¥ 5 47 & ik (irritable bowel syndrome, IBS) &
— i UG R BRI AN IE - HE AR S e Ay a3
R PR e () D e A4 i, I DR 5 = R A R IE
RIOTEAS A A A 2 57 512 IB S R R R T
BLHIAE 252 2%, AT S U (visceral hypersen-
sitivity, VH) 2 H 5 5 H AR FRRFAE 2 —. I PR S
BN FL R B, EhER/NEETH (berberine, BBR)REHS
HCEIB SIERY, (EHLH M e+ 05 2, ik, A&
I FC CAREBR 53 B8 5 1L ST IBS K B A, dl i AT
NFL R REFEETTE, WHAIBBREM
TR R, A B Tk — P 4RR VHAH S, Al
R LA I BBRYZ L FE 18 4K 4.

1 RS

1.1 A4 B AEIASD R R, TEWE R, A EEIEAN
SE, AR ) LB B R B, 60 dfE K
RUMAE, TR E21270-310 g, SLEshYn b E TR
I A LR, R R /N BER(GE
Sigma/A&]); VL4ERE(GEE MR 4 A F); A
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fr#-6(interleukin-6, IL-6)i{7f & (35 E Cusabio
AT, 5-FR % (5-hydroxy tryptamine, 5-HT)if
7 %L (3 [F Cusabio A ).

1.2 7

1.2.1 A & 5 FREEL 5 B 07 v 5 7 KRR
R S8 )5 SR A3 B E 1K 2 MY )8 75 7 R B e
B G e, AR 582-21R, FRFHA
HIK RS 7L T RE R 2> 253 h, 5 19:0048, #
W 7L S B BB 48 K AR R RN T
H, ET R =AM, R 2R
BEGSIAIHR, 3 hJa, A RO R syl g, BETF
AR R S22 R, 30 drE. H IRk, K
&, BiEEHRQ2 CTE1C), BIF65%-70%,
MR HH12/12 h IBSKRUBSAE G (A2 JE 2960 d)
43 NA: X2 (control group). ZEFEER/KAH
(saline group). BBRZH(BBR group). VL4E{R%
“H(pinaverium group), FFA8 R, X HELHA THFik
Wb ER, AR A RE RS T AEEE K3 mLHEH .
BBR(100 mg/kg)& ik £)3 mLEE R . VL4ER ¥
(150 mg/kg)= Mk #I3 mLEEE, 17//d, HBTRIT
MBI HUH

1.2.2 A4 MY k£ ¥ (colorectal distension,
CRD): SLIREE6REEE24 h, 25/K12 h; 7K, 4
SRR A T BRIRAS TN K BRUE E #8(5 om
X5 cmX20 em)H, 3% CHR[S1M 7%, #48 FF
JR% (Eurom edical A &, S& H1%2.7 mm, ¥KE
RT3 mL)E L8N, TR 1L
1292 emI[E 2. £530 minjg K RGER, L4080
RFENSERTIEN3T CAERER/KO.1. 020 0.3,
0.4, 0.6 0.8F11.0 mL)¥ 7k, M=l B
(abdominal withdrawl reflex, AWR)FR#EPIES, 1
K/4 min, 30 s/IK, FF—MIFHEE3X, BT
fB. SEE I E B REAREES B JE.
W=l TR, A BESIRESR
OO, FIRESRICE T37 ClRKF, £=
RO EEATSO0.1. 0.2, 0.34 0.4,
0.6+ 0.8F11.0 mL)¥ 5K, 17X/4 min, 30 s/IX, f—
ANPEor 3R, U S AE, BCF A,

1.2.3 R4 f % 52 Be(restraint stress procedure,
RSP): $& SCHR[41HI 751%, SERR TR, ¥R HORR
3 ST O B ] 5 8 P, R ) G 2 (A R o R
W23 h, HATRIK R S . BRE. A
BIEAE, 43 Al

1.2.4 f RIL-640m: SKIGEE WS, &4 RO IE
HUIML, 10 minZ» 25113, ELTS AT I A B 1M

WA LA %

IBS#) £ & J2 K
SE MR TR
iEAF HEAR TR B
T o) 3 ALK
KE. KEWKE
E& AW, HMm
/) B 58 (berberine,
BBR) &k % & &
IBS Kk, ABFR
Hik—F @R

ERAH, Al
JR G T ALY
R
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2 BPSBERASESESERRENNXER.
IL-67KF. J5ik: MUKFEICH A & P 2 =
(20 "C-25 °C), HUH I SIAR B i) TAER; i
NS0 pLARAE K50 p LARAS I I 37 25 55 B 41
N J AR LR, B FLINABESE A 4050 ul, Fhn
APUASO uL, BHEIREI30 s, FHERL, BENE
EKAH37 CHE60 min/g B, F LU, 3
ZALINRAE. B S fL, FrE 10 AT, H
3R 4T, BERHLBEMR, B3 IRFEFT,
Ped 5 . FILIMA RS0 pLB aFAR. 2
BB, JRHIR2I30 s, 37 CHEANE B 15 min,
FEFLINN, 50 pL& LR, B BEAR R K 22450
nm, 30 minPIEEA{E. PLAENIALER, DLbRHE
AR BE AL b, 2 bR 2. R LI R
AMEAERRUE 2R B2 HIR IRl %

1.2.5 #ArAR%E . HER & sS4 H g, BUS4
KEREEHEEILTIZ16 cm)l emfig B, 43547 8 M
HEZL {5,

1.2.6 £ 5-HTAR-F4m: SLGst g, WgA
KBREmFEATIIZ5 cm)l cmfB B, TAPBSH
VeVR23, F BT TIBIRE, %5 IMAN400 pLoK Filvd 2L
GEIP, PEESIHK ARSI 5-10 min, TR RE. &
£ 4 °C, 13000 r/min, 10 min. ¥ 32035, 5T
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fEF e RIE ARERTEAE  FREREL
3 BRKRBHEBERDWELER. '2<0.05 vs X IHH;
P<0.05 vs HFHER KA.

150
a
w100 [ ce
=]
z c
| <
e
&
I 50
O "M AERRE KU S B PCAE

4 B|ERBIBBNE-6RIX. 'P<0.05 vs XHEH;

P<0.05 vs AFRERIKH; P<0.05 vs EhER/NEERRZH.

-80 ‘C %K. % MELISAVEIEAE, KrllS-HT/K T

FitF A B R IE Amean+ SDFE IR, UL
SPSS13.04¢tH R kAT G it o #r. FZHIRAWR
PEA> HEE A P AR T B I T 2
ARFE B AR A 2% &R B4 EA 5 AT
FAF K. S-HT. IL-67KF I HLBCR A BN &R
Ji 253 HT, P<0.05 N7 5 Giit i L.

2 BR

2.1 CRDH 3L AWRVF/r BN R: M E Y 7k
REHHON0.2-1.0 mLI, 5xFHEALA L, 478
#hK2H. BBR 4. VL4 EHAWRIE 7 2 3%
Thim, AL ELE 2 3 A Giit 24 7 L(P<0.05); 5
ALK LR, BBRAL. VU4E R 4-ZHAWRE
oy BEAK, A LLACZE e Gih 5 (P<0.05);
BBRA 5 VC4E iR E 2H Lh A, AWRVES-B#AR, P4
Fbi 22 7 giit 2w X (P<0.05). 2w, &
TMESRERFELAMK, FHE R X
H, r=0.9781, P<0.001; A FEEE K, r = 0.9846,
P<0.001; BBR41, r = 0.9843, P<0.001; VL4E{R %%
4, r=0.9849, P<0.001.

2.2 RSP 2L W3R R4 ROEOR G, A8
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WA #H G 5
A EN G HR
BBRATIBS K & A
M & B G R,

B 5 BEKBEFHERE(x100). A: MEEH; B: AEFEE7KAH; C: Thik/ NS, D: VogkiRsd

15

ce
1.0 -

55l (ng)

0.0

IR AR KA FhlR NEERRZ DCAEIR R

6 D[RREREPS-BRBIERIX. 'P<0.05 vs X HHH;
P<0.05 vs HFRERIKH; P<0.05 vs Lhis /| VEERRZH.

EhAKHHEE Z T x84, BBRAL. VL4EpsR 4,
18] b3 2 76 Giit 5 & L(P<0.05); BBRAL#
VT 4 VR B SHHE(E 5/, 4 L 22 = Gt 2
B (P<0.05).

2.3 f RIL-64m anE4TR~: AEH EE K4
IL-67K P T X R4, BBRAL. VC4kiisRd, 41
8] L7 e St 2 7 L(P<0.05); DT 4k 2H
M3 IL-67KF 5 TBBRAL, Wb = 5A 41t
227 (P<0.05).

2.4 HEE & H oL wESHR, 44534 TG
FRlM KM L, SR S H KRS R
JRLEf e e, Ba s selr, bRisesE, % BH L5
B R LT S AL SV B 2 e A, AT HERR 4 T
W9 55 59 T .
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2.5 X AL MS-HTAENH L inEefR: AL
KL N5-HT/KFm TR 4. BBRZL, L4k
IREAE, A LB 5 A Geil % B L(P<0.05);
VCYE IR H 45 5 S-HT/KF = TBBRAL, B4
BERA G E XL (@P<0.05).

3 e
IB S IGPRH W0 — 4 b RGUE R, "™ HE 5
me S AR E . AR, FE SR O E M R T B
IBS/& ABERIH WG 2 K0, iR, 1BSTE
TS BB P R R N 5%-25%, BRTERIL
[ R ke [ 5K, A A2 I DR b 53 LI
—Fh IRV B BB, VHEIRE N IFAL AT
%o TR PR S S 1 T R R G, BN 5 SR
I L A AR AR/ BSOS — o i B TR e M3 . K
AR, VHZIBS 3 B H# AR HRRIE 2
— IR Z 228 )\ bR IBS B SR B AN IE 1) 3
BRI, ARG IHIENBSENEhr &, %
Bz EALS RS, BT, REER A B K RS
RUSAE S, PATRUREGE, GEIRIT B ZRIBS
B, XA AR T VHIIE
BBRiAYT B i gm eI E A £ T4 00
S, P HORIBIT IR . VS IR S
SR, VT AR KA 9T R BBREE 22 Fh2 FEAE H,
WP MRS oo RE . PR SEN) E H
VA, TR AR G 2 2 2808053 T TR B4

W LA 5 %
KW 5-54 & B
(5-hydroxy trypt-
amine, 5-HT). iz
¥ G A~%-6(inter-
leukin-6, IL-6) %
REHE.
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AU {E H ET AT SSBBRIE 7T H e ELAE A 4t
BI2% -l 3 ORI TS ED ARG A PR 170 5 B LA
7, BBRIGYT Wi B i AT A AR K 77, it kA%
G 259 R T I LA B RN AR 2
DL B R FHAN B TC SE 4G 2 R R R 2 4R . R
B N {6 BRI 2 . AR IE 9 3@ i oK R
A SRR BT BBRIGITIBSHINLHI, 45 R ER, 5
A= B AR 7K I UG 4 1R 8% LL B, BBRAE WS 2 25 41K
AWRPES), [RIN RS RIS HHE R D>, $27"BBR
RESZIAVH, 1X NI IRIGITIB SHRAL 1 347 ¥ 5w
HE 2%,

S-HTRFTHA R BER) — R EZ L
BFE0T. NMENAEIS%LL ES-HTHAET H
g, DEAFE T IS R Si(central ner-
vous system, CNS). Ifil/]N A -2 23 AE K 44 g
(mast cell, MC)H'. B 7iEH190%LA ES-HTH T
T ZE g A, AR ZI10%AE1E T 1 #
%t Z % (enteric nervous system, ENS)H. H At
REIMCHE A KR E KRS 2 B%iE
Pz, TETEAG BRI B LG S-HT . U
PYIBT HiSIBR R S 2 s B, Al AT
BAEH TR, Xph 2 AR i ok 2
RIHCRAE . ENS 3= BLALFE LA wh 28 A RO Z
JECR A2 AN, s AT 4k 4205 iR /N 4 32, B
AR IR S A R N, I A 5 R 4% 2 ]
DL S FANE 2 N 2 [ AR LG R, #E5-HT
LA TZ5T, XEWRAEIEDhEE. B
R5-HTIENENS—Fh 238 i 73 1, XTVHE K
R E B, TFAER M, IBSEF AN S-HTIR
B H, AIES-HTA Wi 2020 K5, &
AT R TR AE 3 25 K 20 5-H T /K ~F e 0 B8 41 B & T
F(P<0.05); SUC4EiREH . A B K A AR,
BBRA 4 I75-HT/KF W] & [Z1K(P<0.05), X5
Tjongif A", Zhengif A" 50 45 A2
— 5.

SO TRITL-6 H 185N 28 FEFR Hle Bk 4H e, A& —
Fifi 535526 kDalfB5 4 H. IL-67] LLH 2 Fha
f =, fh B 2 A A Thhe, AT AR b
A R P G B A A FEEN R Sy B . B I
I B G RHLAA B A1 45 T ¥+ 43 8 R,
ISR FE R B, TL-652 —FhEVF 218 M 2 FE K
73 HH B LA P AR PR, S — i IR %
PEFREY), TEIBSZ A6 T Hh e B 24 2>,
AHIFFE A, FATIRG I AE B £ /K 41K BRI 2R TL-67K
P T AR (P<0.05), SAEEERK. VLR &7
FHEE, BBRZHIL-67K - B & FEAIK(P<0.05).

WCJD | www.wjgnet.com

KA, AT R 53 B8 T R SLIBS K BR
B, JE AL B, 2R BB BRARS 5 K B
VH, FR4ES5-HT. M3RIL-6/m 3Kk, HHLH
TR (1)BBRX iE P 5 295 J5 B YA
— € A (R KOME L RERS P 1 JLR A i
FORE R B B R CRRRE” |, RS B Th
B, WHTVH; Q)BT AR, § ik sm s g
REBZHRAEIBSFEIVH, #3203 F 7 B #
7 T 766 J A2 Ak 98 R BB R VHIE = AR EAR. BB
AR AE S EIBS B FHENS M2, R £ Lk
TE T i B B0 A2 98 0 B L, M C 55 % 92 200 Jfa
BIBEATEN S48 21 4, X Fl g 51 5 4 H 'R
BRI R AR IR R AR, T A U 2 P A7
TEMERIE RGN HAEH. EESRIEIT
J¥ 9 (12454, BBRUSGE W 4% (1097 B0 V), A Bl
ANl R 7T £ B, BBRAEWEFNHITL-6%5 i 4
iE R [ 3K 12529, FLHL I AT B8 5 S e
B FEARTE AL 32 ARy 6. SERATTHENI BBRAMH] 1
IL-6/3R1k, s | AR RENSH & £F 4E D) i,
WATVH; (3)A W 7K, BBRAREE I 5 firh
JG5-HTIARS-HT2 5 AR 45 5-HTim &1L
P FRATHEN, BBRFEACAE WEN SH#H £ 38 Jift 1)
S-HT Ik, M VH; (4) VG 4R 2 —Ff
o FE R B (1 i T B TS 0y, AL 2
To BEL T IR\ B B SV LA B, 7 1 LAY
o AR T B AR L, Be A, B 5T R %
2934 ] DL TS i T R v B, o T R SR IR
AHFFLFRIA, BBRW A, B T8 E A — & 1y
PERRS Y, BATIHE D LML AT A8 5 545
B TIEEA L.

4  SEXER

1 Ford AC, Quigley EM, Lacy BE, Lembo A], Saito
YA, Schiller LR, Soffer EE, Spiegel BM, Moayyedi P.
Efficacy of Prebiotics, Probiotics, and Synbiotics in
Irritable Bowel Syndrome and Chronic Idiopathic
Constipation: Systematic Review and Meta-analy-
sis. Am | Gastroenterol 2014; 109: 1547-1561 [PMID:
25070051 DOI: 10.1038/ ajg.2014.202]

2 Drossman DA. The functional gastrointestinal
disorders and the Rome III process. Gastroenterol-
ogy 2006; 130: 1377-1390 [PMID: 16678553 DOI:
10.1053/j.gastro.2006.03.008]

3 E, FHEE, TSR, AEE SEFGTIEER
[ S AR RITIE. ThIEEL N 1 2010; 4:
161-162

4 Tjong Y, Ip S, Lao L, Fong HH, Sung JJ, Berman
B, Che C. Analgesic effect of Coptis chinensis rhi-
zomes (Coptidis Rhizoma) extract on rat model
of irritable bowel syndrome. | Ethnopharmacol
2011; 135: 754-761 [PMID: 21511022 DOI: 10.1016/
j.jep-2011.04.007]

2014-10-28 | Volume 22 | Issue 30 |



M, F. 5] RN Z AR SIEAS SIS SURRI0 4571
5 Dai C, Guandalini S, Zhao DH, Jiang M. Antino- enterol 2013; 108: 1766-1774 [PMID: 24060757 DOI: W2 EMH
ciceptive effect of VSL#3 on visceral hypersensi- 10.1038/ ajg.2013.304] IBS: ¥ — &4
tivity in a rat model of irritable bowel syndrome: 17  Zhan DW, Sun JH, Luo KT, Xu LZ, Zhou JL, Pei LX, M. k. HE
a possible action through nitric oxide pathway Chen L, Wu XL, Zhang JW, Zhang W, Jiao DY, Zhu &3 BB X (BLB/
and enhance barrier function. Mol Cell Biochem L. [Effects and efficacy observation of acupuncture &), FARPR
2012; 362: 43-53 [PMID: 22020749 DOI: 10.1007/ on serum 5-HT in patients with diarrhea-predom- ~ A X(H# 12, ik
511010-011-1126-5] inant irritable bowel syndrome]. Zhongguo Zhenjiu 4@“{@)?{’5 /{R
6  Dong YY, Chen FX, Yu YB, Du C, Qi QQ, Liu H, Li 2014; 34: 135-138 [PMID: 24796047] AT I ARRE,
YQ. A school-based study with Rome III criteria on 18  Spiller RC, Jenkins D, Thornley JP, Hebden JM, R % %A %\t {ﬂ
the prevalence of functional gastrointestinal dis- Wright T, Skinner M, Neal KR. Increased rectal iéﬂ;ﬁEgS?Bz
orders in Chinese college and university students. mucosal enteroendocrine cells, T lymphocytes, and 1B AET | IB\SiE'a A
PLoS One 2013; 8: €54183 [PMID: 23349820 DOI: increased gut permeability following acute Cam- 7 FoIBS R % A
10.1371/journal.pone.0054183] pylobacter enteritis and in post-dysenteric irritable
7 van Wanrooij SJ, Wouters MM, Van Oudenhove L, bowel syndrome. Gut 2000; 47: 804-811 [PMID:
Vanbrabant W, Mondelaers S, Kollmann P, Kreutz F, 11076879]
Schemann M, Boeckxstaens GE. Sensitivity testing 19  Bose M, Farthing M]J. Irritable bowel syndrome:
in irritable bowel syndrome with rectal capsaicin new horizons in pathophysiology and treatment.
stimulations: role of TRPV1 upregulation and sen- Br ] Surg 2001; 88: 1425-1426 [PMID: 11683735 DOI:
sitization in visceral hypersensitivity? Am | Gas- 10.1046/.0007-1323.2001.01870.x]
troenterol 2014; 109: 99-109 [PMID: 24189713 DOI: 20 YuY, Wu§, LiJ, Wang R, Xie X, Yu X, Pan J, Xu
10.1038/ ajg.2013.371] Y, Zheng L. The effect of curcumin on the brain-
8 Zhou Q, Verne GN. New insights into visceral gut axis in rat model of irritable bowel syndrome:
hypersensitivity--clinical implications in IBS. Nat involvement of 5-HT-dependent signaling. Metab
Rev Gastroenterol Hepatol 2011; 8: 349-355 [PMID: Brain Dis 2014 May 8. [Epub ahead of print][PMID:
21643039 DOI: 10.1038/nrgastro.2011.83] 24807589 DOI: 10.1007/511011-014-9554-7]
9 van den Wijngaard RM, Stanisor OI, van Diest SA, 21  Mulé JJ, McIntosh JK, Jablons DM, Rosenberg SA.
Welting O, Wouters MM, de Jonge W], Boeckxs- Antitumor activity of recombinant interleukin 6 in
taens GE. Peripheral a-helical CRF (9-41) does not mice. | Exp Med 1990; 171: 629-636 [PMID: 2307930]
reverse stress-induced mast cell dependent visceral 22 Dinan TG, Clarke G, Quigley EM, Scott LV, Shana-
hypersensitivity in maternally separated rats. Neu- han F, Cryan ], Cooney ], Keeling PW. Enhanced
rogastroenterol Motil 2012; 24: 274-82, €111 [PMID: cholinergic-mediated increase in the pro-inflamma-
22129370] tory cytokine IL-6 in irritable bowel syndrome: role
10  Asai M, Iwata N, Yoshikawa A, Aizaki Y, Ishiura of muscarinic receptors. Am | Gastroenterol 2008;
S, Saido TC, Maruyama K. Berberine alters the pro- 103: 2570-2576 [PMID: 18785949 DOI: 10.1111/
cessing of Alzheimer's amyloid precursor protein j.1572-0241.2008.01871.x]
to decrease Abeta secretion. Biochem Biophys Res 23~ O’Malley D, Quigley EM, Cryan JF, Dinan TG. Plas-
Commun 2007; 352: 498-502 [PMID: 17125739 DOI: ma from patients with irritable bowel syndrome
10.1016/].bbrc.2006.11.043] excites rat submucosal neurons via IL-6 and CRF1
11  Domitrovi¢ R, Jakovac H, Blagojevi¢ G. Hepato- receptor dependent mechanisms. Gastroenterology
protective activity of berberine is mediated by in- 2011; 140: S835
hibition of TNF-a, COX-2, and iNOS expression in 24 GulL, LiN, LiQ, Zhang Q, Wang C, Zhu W, Li J.
CCl(4)-intoxicated mice. Toxicology 2011; 280: 33-43 The effect of berberine in vitro on tight junctions in
[PMID: 21095217 DOI: 10.1016/j.t0x.2010.11.005] human Caco-2 intestinal epithelial cells. Fitoterapia
12 WangY, Campbell T, Perry B, Beaurepaire C, Qin L. 2009; 80: 241-248 [PMID: 19243699 DOI: 10.1016/
Hypoglycemic and insulin-sensitizing effects of ber- j.fitote.2009.02.005]
berine in high-fat diet- and streptozotocin-induced 25  Chen FL, Yang ZH, Liu Y, Li LX, Liang WC, Wang
diabetic rats. Metabolism 2011; 60: 298-305 [PMID: XC, Zhou WB, Yang YH, Hu RM. Berberine inhibits
20304443 DOI: 10.1016/j.metabol.2010.02.005] the expression of TNFalpha, MCP-1, and IL-6 in
13 Sun Y, Xun K, Wang Y, Chen X. A systematic re- AcLDL-stimulated macrophages through PPARga-
view of the anticancer properties of berberine, a mma pathway. Endocrine 2008; 33: 331-337 [PMID:
natural product from Chinese herbs. Anticancer 19034703 DOI: 10.1007 /s12020-008-9089-3]
Drugs 2009; 20: 757-769 [PMID: 19704371 DOI: 26 Kim S, Kim Y, Kim JE, Cho KH, Chung JH. Berber-
10.1097/CAD.0b013e328330d95b] ine inhibits TPA-induced MMP-9 and IL-6 expres-
14  Diogo CV, Machado NG, Barbosa IA, Serafim TL, sion in normal human keratinocytes. Phytomedicine
Burgeiro A, Oliveira PJ. Berberine as a promising 2008; 15: 340-347 [PMID: 17951041 DOI: 10.1016/
safe anti-cancer agent - is there a role for mitochon- j.phymed.2007.09.011]
dria? Curr Drug Targets 2011; 12: 850-859 [PMID: 27  Peng WH, Wu CR, Chen CS, Chen CF, Leu ZC,
21269266] Hsieh MT. Anxiolytic effect of berberine on explor-
15 CaiY, Xia Q, Luo R, Huang P, Sun Y, Shi Y, Jiang atory activity of the mouse in two experimental
W. Berberine inhibits the growth of human colorec- anxiety models: interaction with drugs acting at
tal adenocarcinoma in vitro and in vivo. | Nat Med 5-HT receptors. Life Sci 2004; 75: 2451-2462 [PMID:
2014; 68: 53-62 [PMID: 23604974] 15350820 DOI: 10.1016/].1fs.2004.04.032]
16  Grasberger H, Chang L, Shih W, Presson AP, Sayuk 28  Yang ], Wang HD, Lu DX, Wang YP, Qi RB, Li J,
GS, Newberry RD, Karagiannides I, Pothoulakis C, Li F, Li CJ. Effects of neutral sulfate berberine on
Mayer E, Merchant JL. Identification of a functional LPS-induced cardiomyocyte TNF-alpha secretion,
TPH1 polymorphism associated with irritable abnormal calcium cycling, and cardiac dysfunction
bowel syndrome bowel habit subtypes. Am | Gastro- in rats. Acta Pharmacol Sin 2006; 27: 173-178 [PMID:
Baishideng® WCJD | www.wjgnet.com 2014-10-28 | Volume 22 | Issue 30 |



4572 ISSN 1009-3079 (print) ISSN 2219-2859 (online) THFRAL ALY 20145108280 E522% 5308
| JERGRE i 16412266 DOI: 10.1111/j.1745-7254.2006.00257 .x] age and downregulated phospholamban and
AL BEKH—EH 29 Qi MY, Feng Y, Dai DZ, Li N, Cheng YS, Dai Y. exerting antioxidant activity. Acta Pharmacol Sin
H 2 HF R CPU86017, a berberine derivative, attenuates 2010; 31: 165-174 [PMID: 20139899 DOI: 10.1038/
. cardiac failure through normalizing calcium leak- aps.2009.180]

% I B EEA

ISSN' 1009-3079 (print) ISSN 2219-2859 (online) DOI: 10.11569 20144 KA i th 2 H e
HH IR~ =

° ‘Iﬁﬁ- o

(ERFAREZL) BN (PAE<HARLALT)
( 2011 % 1)

AFHRR KT SR B 2= R BT, S8 RN R OSSR AR 2R . TR, DLRCERNE RITE, (i
FAENHNAEEY FIRNE (RO OIATIZH B 201 14FRR(ED 55 7S RO O 31T

X F %O BT PPN AT R F 8 VPN RUE PRV B AR 45 & 1 7. ERITIMT B A R R A TR = B
B, WElE. holE. R, . gENEESR T ARG, BLR . Web FEREZIMYT
WEaws, RN FEAR G TR R 5 B S T8 B60R Ff, Givt 2 1 SCRE R LT 221177 R TR IR, Wk
HITI1440045F. iz O AT 57 (1 2286 1A 8200 % 1. Lt i Bk A& S e M vr &, IR E IELE H AR 1)
FROSCHAT T I H 19820 L3 L.

(SR N EY ERE . EHRRHE SR, BITFEARACP RS, w2, ik
R R ERE (RO OBITIZ H SN QOLIEROIE. 7RI, Mol R CHFEAHERE) 1w
Zi. BB, RoR OB ( (HAEAHEDIE) giEEr)

Baishideng® WCJD | www.wjgnet.com 2014-10-28 | Volume 22 | Issue 30 |



