2016 41 H R 7 January 2016
38K HB1H Chinese Traditional Patent Medicine Vol. 38 No. 1

SR B AR F S K BRI AE | 4L R 1 3 4

HEd,  EHhRHKR, F=EF, K B
(1. ML HELEAER, #Hd RN 430015; 2. AP HE PR AL ELEELHE, W & X
430062)

HE: BH  EdFRoR 4R PAS02EL (CYP2EL) WZA IR PRIEMEGH (arecoline hydrobromide) 1755 K U 4
ORI . ik Mtk Wistar K EGESHE S 44 25 20 BRAEMNL 7 d, e K RAFHSh e big e br, HPLC i
W PR TS 78 I BRI OB IR0 4 2 v RRAE AR5 109 A i 97 CYP2EL R I6 1 . RT-PCR 4 AR A T I 21 21
Cyp2el mRNA /K, Z5R  SXI4IAHL, KEHES 7 45, FHLhEAER (CAT) . dEHESBHK (GSH) |
A G ST (GSH-Px) 17644 B 11 AR U TR FRAS AR A 351 2t 9 o D 0 B [ R B (R BRI, 100 mg/ (kg - d) IR TR
MERRER AT I PE 22 R (P <0.01); 4 mg/ (kg « d) &R B AR AR 000 K BT IE CYP2EL A% PEER & T 1. 66 %
(P<0.05), &t SURBRKEHRHET K EATIE CYP2EL (175 SR 5 T 8010 7 i M3 0 A %

KRR FURARAR; KB HFROkIIR; A6 PASO2EL; AR GRE (HPLC) ; SAfbRi%

hESES. RGO XEkFRERG: A XEHS. 1001-1528(2016)01-0019-06

doi: 10. 3969/j. issn. 1001-1528. 2016. 01. 004

Role of arecoline hydrobromide on oxidative stress in rats with hepatic injury by
CYP2E1
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ABSTRACT: AIM To investigate the effect of arecoline hydrobromide on hepatic oxidative stress and liver injury
of rats via the cytochrome P4502E1 (CYP2E1). METHODS Male Wistar rats were oral administration with areco-
line hydrobromide for seven consecutive days. The part of liver was employed to measure the levels and activities of
superoxide catalase (CAT) , glutathione peroxidase ( GSH-Px) and glutathione (GSH) by enzymatic reaction meth-
od using the commercially available kits. The hepatic CYP2EL activities were measured by HPLC and cocktail probe
substrates. Expression of Cyp2el in liver was detected by reverse transcription-polymerase chain reaction ( RT-PCR)
assay. RESULTS Compared with the model group, arecoline hydrobromide at 100 mg/ (kg + d) significantly de-
creased the levels of CAT, GSH-Px and GSH (P <0.5) in rat liver. Oral administration with arecoline hydrobro-
mide at 4 mg/ (kg + d) resulted in 1. 66 —fold increase in the activities of CYP2El. CONCLUSION The effect
of arecoline hydrobromide on CYP2EL1 is an important mechanism for the hepatic oxidative stress and liver injury of
rats.

KEY WORDS: arecoline hydrobromide; rats; liver microsome; cytrochrome P4502E1 ; high performance liquid
chromatography ( HPLC) ; oxidative stress
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Fig.1 Chemical structure of arecoline

1 #MRi57E%

L1 5 A  ZIRBRAEHGEL (arecoline hydro-
bromide, 98% , [ B4 T A AL B e A 2620
Al B PERBEH K (GSH) | 43t H ikid Atk
Yl (GSH-Px) | iM% (CAT) JHPEEEA
A & (P A TR ) o oAt
B0 24 2y oy B 4, 608 L S Mk Vb 5% (TRC,
Canada ) ; Nicotinamide adenine dinucleotide phos-
phate reduced ( NADPH, Roche, Switzerland );
BCA FEHiXF & (Thermo Scientific, USA); &
ai 1 2 5 (Merck, Germany ) ; Trizol iz 3|
(Invitrogen, USA); S¢NEE, A fh. LK S B,
ReverTra Ace qPCR ¥ # 538 7| & ( TOYOBO,
JAP ); THUNDERBIRD SYBR qPCR SuperMix
(TOYOBO, JAP); DEPC (Sigma, USA); EifighE
(Invitrogen, USA) HAb I G0 X 4 20 Hr 4t

1.2 A% HPLC20A HACKAH I (HAR
BH]), A 4G LC-20AD % 2 4>, SIL-20A [ gl
20

Fe 4%, DGU20A3R Jiii < #L. CTO-20A A% i 46 ;
LC-MS-8040 —H PULLAT I S JHAX (A B A
F]), A4 LC20AD FEW 4>, SIL-20A [H hatHEds
DGU-20A3R i K #L. CTO-20A #Ei& 45 . MS-8040
JitE {%; CFX Connect 3¢ %€ & PCR {¥ ( BIO-
RAD, USA); BP211D ®H F K 3} ( Sartorius,
Germany) ; Vortex-5 BN E Ay (REAER] )
P AR W% (Gilson, France); 5417 R /NAIERKE
W HEE DL (Eppendorf, Germany) . iMark fif b
A FN ChemiDoc™ XRS + #E % 141X ( Bio-Rad /2>
H], Germany) ., DYY-6C %I H k[ Fl DYC40A #Y
T H LKA (deatiiAs— U)o

1.3 Zhihst3®  SPF TR Wistar K, 4
Fiit (200 £20) g, W04 9 1 By 4 i b
DSLEE TS T SPE ¥ By, sh A= 7= i ]
IES . SCXK (%F) 2008-0005, k fil 4l F7 F 546 50
Y5, A 3B A XTI B (60 £ 5)% , i B
(22£2)C, GRS EEE 12 h ZEMEEF, # 24 H
KEBEHLI R4 21, H 6 H, %1 2 3 Uil
B 4,20, 100 mg/ (kg d) MR (7
TAHERK) , 55 4 AR S SR AERK, EL
HBTd, BRHEL 1R, wJ5—WHEE 1 h 54
FER B, B R B VR A4 o

L4 Zdemdgiral 2 0.9% A BEERK A
WFEHAEAT 213K, HI AL 20% AW, HiiR 7]
SULBERE, W JFES CAT, GSH, GSH-Px
R AR G

1.5 Ak & K 0.25 mol/L M, 1 mmol/L
Z R Z R (EDTA) 10.01 mol/L =¥ H1 44
FEGE (Tris) , BUEZE/KE R fGEhRR I pH 2 7.4 1
B Buffer A, I AJFLHLAFFTEIH, HIHL 20% 0L
SJARW, 4 °C, 12 000 x g, 20 min Z.0>, H00.1 mL
CaCl, EWIRA, 4 C 7500 x g, 10 min B.0>, PR
P ORLAARE 7 UT0E, PBS HAfF /M4 % 1.5 mL
B, -80 CIfrs .

1.6 IRADRM B FHARM = egtem 7y ik IR
WD S Y 6-35 B AL VR ke I s R BRI RORE 1A
CYP2EL [{ifithe SRR R : 1.0 mg/mL KUk
A, 5 mmol/L MgCl,, 0.1 mol/L PBS, 0.075 mmol/L
FMEYOR, SRR 0.4 mLe 7E37 TR
AR R 3 min J5, A NADPH (1 mmol/L)
o BRI, SV 40 min J i 5] KR AR R
IMAVKE I R 2B 0. 8 mL & 1k . IRA)E T
10 000 x g &.0> 10 min BL 0. 6 mL V5, EiFW
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SLEARHRRAIIET, FRRYAI00 pLishidl  1.8.2 s 7637 CH&MAF, #4715 min
VS5 HPLC Kl o AUARE =90 HPLC Z50F (i st ON—AE 98 °C 254 F, #4175 min AR
Jt s A5 HRE Zorbax Cs guard column (12.5 mm X RN —RNERZ G, AT 4 Cai# -20 C 4%
4.6 mm, 5 pm); JCAH Cg (0% Zorbax Eclipse 4T, HT2E%E = PCR 8. Wk 1.

XDB-Cjy (150 mm x 4.6 mm, 5 um); 7K : 2 =1 FERRRMNER
(78 :22) {}ﬁfjﬂ:a HevE 25 C; K i K- 282 nm; Tab.1 Reverse transcription reaction system
BERE S 60 L RFME 1. 0 mL/min, L% A&
L7 ARARA AR R 3 0] &71‘57’&%5%5( SRR o

45)% PEH 5. O LB R B TORE 1A% L RE3IY 0.5 pL

23 PR BT GCRE A T ST AR e VH'UETFW A L

A T i i e
B, I 0 R A AR PR RS
B PTRR I SRR AL 1.9 k% PCR

eVE R, ST K R RE R L9 1 EH PCR IS (1 A L% Sunny 2>
PEACI =4 B R v o AR BURRBCRL R e b, 7D AR 20

Fl PBS X% NADPH il ZE 450 AR, % FRHR A ®2 5lMF3
YRS W05 B A6 P HEA T SUABRAE Tab-2 Primer sequences

T A A S AR B P A VR B, AR N 5%@ WMMW§QWWMG
T A (s AR ) , AT (R oE b R34 CTGGAAACTCATGGCTGTCA

2) ., I BRI i o
FICERUS RIS 5 IR R 92 FOLERE PCR R “:94A%“”5“
BRI RIS 0 0AF SEPE A o g 8 B30 s, T2 AR 30 °C 38 AVGRUR

B, SRR R R A A, o, 10 ST SRS x e s 2R
W3R (QC) W, HWETAT6 fres,  IRAFIHEORI oncoway ANOVA, JJITRCXT r-test

] PBS ft# NADPH Jill % & IR R, HofbBpey e Al 5 25 25 B F3ME. P <0.05 Bk A2

B 16" TR E, Wl e, 0 F R
BRI (S S IR A L O R e 2 B

. SRR RN o e PTG Ry 2] TRIUTIRP ARG RS DA
TR, AN rdEIRZ (relative standard deviation RRR AR 1 JA XS K BUSFIIE GSH, CAT Fil GSH

RSD) kS5 e, WEPER S W3R 3, FIXFRRAHAR L, KB ZEZE

1.8 JFRES RNA 694RBfwin 4% J DEPC by ADRRIEAEEL (4, 20, 120 mg/ (kg - d)1 A, ‘3&&
IER BT BRI i) 25, e TR AT Al GSH-PoIRFELLI GSH B REFR(R, Jt

Ewbﬁﬂ

G 7 FIB A 9536 BT 180 C T 4 b, Jp  COPVRRALIPAER CAT, GSH-Px i HERE(RH 8L 60 3%

BUFFIE 25 RNA 508 Trizol 15070 1485 45 . PE2ESR (P<0.05), %, o, mfladiFiEd GSH
1.8. 1 Wikt R BRI E WE 1, (R R PR O (P <0.01),

*3 SEEBIEMEX ARG GSH, CAT #1 GSH-Px HIE0 (X s, n=6)
Tab.3 Effects of arecoline hydrobromide on hepatic GSH, CAT and GSH-Px (x +s, n=6)

25 FldE/ (mg-kg ™' -d™") CAT/(U-mg prot ") GSH-Px/(U-mg prot~!) GSH/ ( g+ mg prot ~!)
I % HR A 0 75.4 8.7 1848.1 +91.5 10.9+1.6
ST FR AR AR 2 4 70.6 £4.9 1804.7 £27.9 8.4+1.3"
ST FRAS AR R Hh 7R R 2H 20 66.8 £9.0 1770. 1 £26.3 7.5+1.6*
B R AR R 2 100 61.2+4.9" 1735.8 £25.9 7.0+£1.2*

VE: SIEWAIELLLEL, © P <0.05, P <0.01
2.2 FEFHFRERER LEMEFE. KA YRR B BT RORL AR BRI R S RS IR
HET YA 2 O BB AR . IRED IR VR IFROR RS, ARAE 1. 67 Iirh & IR EH Y
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WP w A g B IR (A IERET IR 1R

WYy 2 OB ARG I 7 A AR W B g 18) DL
B2, @i aran, A Y e €t R,

SRR TR I 2 LR IR AL 0 (R . A4S HRET IR ) =Yg Jc i B 148
B S AR = b v ft T T 15 T LA R AR IR
mAU mAU mAU 2
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510 15 20 25 min 5710 20 25 mn 0 5 10 15 20 25 min
B.Z% [ fI K BB 44+ CIANF MR 52(75 umol/L )i
C AR 6- PRI RIRAEAO.5 pmol/L) KRUIFROR 9 7 R

Lo 6- AR R 2. EMETboR
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E2 6-EEGWIPR (6-OHCLZ) ARG (RLM) BERERFHEIESEE
Fig.2 Represstative chromatograms of 6-OHCLZ in RLM incubation solution

SRAESSE | FR R 5 K BT ks
P (= I, R R AR [ iR
B4, ORGSR AR, 6 M T 52 1E 5.0 ~
320. 0 pmol/L 15 FEI A I 5 RS 5 12 R, 7 T

TR o
F4 XREAFRAKREFYNBEZEEMRKE (X s,
n=6)

Tab.4 Precisions and recovery rates of metabolite in RLM

(xxs, n=6)

) . o JEEEWE/  RSD/ [/
JERCRACE=Y  AniEih 4k .
(pmol-L™1) % %
Y254 1X 4589 10 5.4 97.3+5.3
O-FAEAMY R 20 2.9 96.3+2.8
=099 40 2.4 90.2+2.2

2.3 RGBRBRARARBRAT K R AR QAT AE CYP2EL %4
W ¥ SRR AR HRIR 5 X K B IE CYP450
PG SRR e AN 8] 3 B, 45 SRR,
KEFEH 1 JEXTFNE CYP450 Rl 1% AT — & 15 S AE
Mo XTI, HEMRMGHE [4 mg/ (kg - d) ],
Hijil g [20 mg/ (kg - d) ] S07R B2 A A AR A R B
JHRE CYP2EL 3G ¥ 42 & 1 1. 66 %, 1.22 1%,
RAWEER (P<0.05); ¥H&HN&E
[100 mg/ (kg - d)] 40 AH & 8Kk {# K BT HE
CYP2EL j P4, (H-55%F B2 AR He 35 B 21X 01
22

o 200 166.0+16.3"
# 15 122.6+13.8
i 100.0+11.1 109.5+10.6
% 100 Freckr
m
8
& 50
©)

0 ' : :

0 4 20 100

AHRE O fRFIE/(mgkg'-d")
e SIEEX AL, * P<0.05, ™ P<0.01
3 SURBRIRMEEIXS K R ATAE CYP2EL EgiE 141
2l (xxs, n=6)
Fig. 3 Effect of arecoline hydrobromide on CYP2E1
activity in RLM (x s, n=6)

2.4 ZGRBRARAS AT K R AR W AT BE Cyp2el mRNA
Rk eyHm FENRETR BRI 1 ) 5 %0 R U e
Cyp2el mRNA EKIRHFZMI AN 4 i, 453K,
5% AL AR e, BEMRAR. b R [4. 20,
100 mg/ (kg - d) ] 41 AH 1 J& X} Cyp2el mRNA 3
IR THEARREZER (P>0.05),
3 iTig

154 (reactive oxygen species, ROS) fEHN
PRSI i 52 0 45 B R 2R 8 BT 7 A 1) v ) AR
Y, AR AR (H,0,) ., BA BT
(0°7) MEAmME (-OH) 4, MM MHE
PEFN K- B BT E AR T, B A=
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mRNA FiEKF

0 4
AHM I RFIE/(mg-kg'-d™)
4 SRBRIEEEN KR Cyp2el mRNA RikH) %
I (x+s, n=6)
Fig.4 Effects of arecoline hydrobromide on mRNA ex-
pression of Cyp2el in RLM (x s, n=6)
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IR R H (4 mg/d) XHIFAE CYP2EL (135 %
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b LAGE IR £ i NO, FTHEXS CYP2EL fg#E
A EIEWIMEIER, S8 CYP2EL MG T
P, CYP2EL R40M (5 % P450 By R E A, 2
SIAE R, E RSN RAAL, BN
HH ) R eI R T UM N B R ROS 72 A 58 R
i AR 0 T R TR RS B X R R
HFIE CYP2EL F975 S A I AT BE S 6 T AT I S8 A0 17 38

BT MG IR TFE S — B %)
X} Cyp2el mRNA Y HEPRIA M K B, 55X HEH
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furanocoumarin chalepensin in inhibiting Cyp2a and inducing
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WE: BM FRILZEBYINEREABESOKESEER RO ER. FiE 1% 50 REEMHIKEBEILS 8 5 4, B
W, UEECERIA . IIZRE (S mykg) A ILZEM (20 mg/kg) . AEME (2 mg/kg) Ao BRIEHHMOY

WHEABAIAS, EASAEEBRIEESET d 4425, @it ic 3K RIS AT memi A, PE ad fopk B 58 et

ELISA 0] @A IR UM TS rh 2 e . e RaE 1 Tgl . MR SRFE 1 TNF-o 1 404 R L4 E’J7J<¥ HE Lo

KRR BB BIE S RS ; Western blot A5 BB 4Uh TNF- 1 IL4 () RA R, R (LAHEN BHUEEKR

IR R R IAEIR (P <0.05), BRI T4l . IgE, TNF-o Al IL4 (7K (P <0.05), FEAKs éﬁﬂ”fﬂ 1t TNF-o

L4 [23K7KF (P <0.05) . FAE6H TS, INASH & B/ gt h a0 iR, &8 IR X nEEA

V53 00 K B Sk B 2 AT RAF PR EH .
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Protective effect of kaempferol against ovalbumin-induced allergic rhinitis in
guinea pigs

ZHOU Yun-jiang, = WANG Hu, LILi, SUI He-huan, HUANG Jia-jun”
( Department of Pharmacology, Chongqing Key Laboratory of Biochemistry and Molecular Pharmacology; Chongging Medical University, Chongqing
400016, China)

ABSTRACT: AIM To investigate the protective effect of kaempferol against ovalbumin (OVA) -induced aller-
gic rhinitis in guinea pigs. METHODS Fifty guinea pigs were randomly divided into five groups, including nor-
mal group, ovalbumin model group, kaempferol (5 mg/kg and 20 mg/kg) treated groups and loratadine
(2 mg/kg) treated group. The drug groups were given drugs once daily via gavage for seven consecutive days.
Normal and ovalbumin model groups were given saline alone on the same schedule. The numbers of rubbing move-
ment and sneezes were recorded to evaluate the symptoms of allergic rhinitis. The concentrations of histamine, Igk,
TNF-a and IL-4 in serum were measured by ELISA assay. The histopathological changes of nasal mucosa were ob-
served by light microscope after HE staining. Western blot was employed to test the TNF-o@ and 1.4 expressions in
nasal mucosa. RESULTS Kaempferol significantly improved the symptoms of allergic rhinitis (P <0.05), de-
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