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[FZE] B K E o KR M AR P450 i (cytochrome P450, CYP450) 1 CYPLA2 R M50, F5 ik 4% SD
FEL 60 HBHHLA o 12 241, 125 H 4L, K EL L 2 4M 41 (PB) |, s SEK AR 41 ( DEX) | B-Z8 # il 21 (B-NF) , Bl FEmE 41 (KET) , K # # 0
AEG a2 HA ig 4T 0.5% 3R W EE A 4k % 44 (CMC-Na) , PB, DEX, B-NF =i 5 5 41 43 il 45 7 R [0 LL 2 40 10 5 7K
75 mg-kg ' HISERHA 80 mg-kg ' B-ASHEA 75 mg-kg ' KET #0180 ) 21 45 B HE v 82.5 mg-kg ™', K BH IT AR [ ) 2 4 53 51
45T AT 70 K B4 T (7. 08,14, 40,30. 82,46. 55,51, 63 ,61.63,100. 07 mg-kg ™" ) o LAAEAS TG T M #2540 , il 45 I SO 4 3
TTIFAL S50, B S 2 Ab B S, PR AT 1 S5V A 0 2 LA g 7= 4 X 2 T A W 1 A e, F 5T R T Ju X CYPTA2 I 19 5% i B 25
HI RS HIEER R, R S AA KET HZAN L, K H 6 61.63,30.82,14. 40 mg-kg ™' 4115 % 2, 1 4 2 M 19 22 i
HADREZER(P<0.05) k280N W W5 T PB4, DEX A5 4], 8-NF 452541, HKE%E K& T o045 25 7 & (7. 08,14. 40,
30. 82,46.55,51.63,61. 63,100. 07 mg-kg ™" ) Ay, XoF 2, Bt 4, 36 193 14 2 B 38 2 B %, 538 R JU Xt CYPIA2 3%
S A, FL B H R B AR S e

[x#W] K¥Ioo; REE P450; @R PIA2

[hESHEE] R285.5 [X@H4RIEEG] A [XEHES] 1005-9903(2015)05-0143-04

[doi] 10.13422/j. enki. syfjx. 2015050143

Aglycone from Rhei Radix et Rhizoma of Probe Drugs for Detecting Influences on CYP1A2 Activity by
Rhubarb Aglycone BAI Yan, FENG Su-xiang®, ZHOU Ti-qiang, XU Yan-hua, LI Jian-sheng ( Henan
University of Traditional Chinese Medicine, Zhengzhou 450046, China)

[ Abstract ] Objective: To study the aglycone from Rhei Radix et Rhizoma ( AR) on liver microsomal
P450 isozymes/cytochrome P450 (CYP450) CYP1A2 activity in rats by enzyme assays. Method: Sixty SD rats
were randomly divided into the control group, the phenobarbital sodium (PB) group (75 mg +kg ™' 0.5% sodium
carboxyl methyl cellulose, CMC-Na) , the dexamethasone (DEX) group (80 mg -kg '), the beta-naphthoflavone
(B-NF) group (75 mg -kg '), the ketoconazole (KET) group (82.5 mg -kg ') and the different doses of AR
groups (7.08, 14.40, 30.82, 46.55, 51.63, 61.63, 100.07 mg +kg~'). The experiment was performed in the
liver microsome and the phenacetin was taken as the probe drug. The acetaminophen concentrations were
determined by HPLC and the relationship between CYP1A2 activity and the dosage was conducted. Result;
Compared with CMC-Na group and the KET group, the production of acetaminophen was very different in the AR
groups at 61. 63, 30.82, 14.40 mg -kg™' (P <0.05). The induce effect was much weaker than three kinds of
induction agents, and it was enhanced with the increasing of the dosage. Conclusion; The AR could induce the
activity of CYP1 A2 in a dose-dependent manner.

[ Key words ] aglycone from Rhei Radix et Rhizoma; cytochrome P450; cytochrome P1A2
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90% 2454 i CYP450 fifi (1) 6 /> T 2 W7 %1 (1A2,2C9,
2C19,2D6,2E1 F1 3A4) fRigf' > Hrph CYP1A2 fifF 24
dFIE Y P450 B SRR 13% , 2 51K K2 20% 254
(AR o G SOk T LSS P IR T BT A K B
XF PAS0 MEARLAY S A, H e B R 45 R (KB, K
RS )N PAS0 M RA —E MR . AT
PRI K 5 HAW 25 Wy B & 0 T A, B s k5 24
()4 G AR SO R B T I £ B 98 X CYP450
BiE 7 CYPLA2 ffma ™,

JEAIRTPE T & CYPLA2 BRI & kY =z —,
H 2 CYP1A2 fiff T i Ak & AE S & Ak B g A 1 %of
CE R KL, R I 0 5 X 2 Tk G 1 1) ok S
CYPLA2 A% k0, AR 323t 7 U Ok i b xit 2,
ik 22 3 3 1) HPLC 72 325, AIB VY T AR MR IR W,
W5E CYPLA2 g i I 1, 38 5 % K817 oo B s &
SR A TR0 AR BN 2 ok 2 2 T o 9 X LU ISR, R R
B X CYPIA2 BAEH] o 30K I R G 38 H K
B OCE S R EH TR Y R R TR
1 &
L1 30 f@5E SD KEL 60 H ,SPF ¢, Mk , /K &
(250 £25) ¢, T4 SLgesh Y bl sh ) 6 4
JF SCXK (#)2010-0002,
L2 25 RadH REHFIC(EHERER S T%,
KR 11.5% , K2 23. 1% , K& W 26.3% , K #
FWEE17.6% ), AHl. X & B Hm AR T %)
HE T T VBT ) 5 < G % R TR 2 Tk 2 S5 1 20. 80 myg,
10 mL S AV A T AR R 2 L R
BIVASE X i i A T (B B Ol 2.08 g+ L71) o, K%
FRECGIEARPE T 1. 61 mg, & 10 mL i e, i i s f 5%
i 05 T 2 220 450, BIVAS X B it AR B e
A 161 pg-L™") . NADPH Ji/E RGMEAL IR 2R 1 45
NADPH F4: 2% 1 0.1 mol - L' Tris-HCl 2% #h ¥
(pH 7.40) i #l, & 4 MgCl, 10 mmol - L', KCI
10 mmol-L ™' #1 NADPH 1 mmol - L', §§ %% # Bt
NADPH 1 mg, ] 1% NaHCO, £ 4 % 1 mL, 118 3
B, AR HZ A (PB, LB 250k | dE S
010202) , i ZE K ¥4 (DEX) , B-Z5 4 i (B-NF ) L2 i Fié
e (KET) (54> 5% D1756 ,N3633 ,K1003) , #4114
H & Sigma 23w (L >98% ), AEAEPE T (Hp
B 24 5 2B W ) R E BT, diE 45 100018-200408 ) |, Xif
ST A L (B 2 A W R e, i
100095-198904 ) , i Ji 74 ] ok fide it V22 04 — 4% + W iR
(NADPH) Iy [ %+ Roche AN fl, TR 2. Tig ( K&
FRE M TAHRAA, Hra), 525 BT H K A 4
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1.3 fUg% 2695 AU 20 AH 35 X (35 |8 Waters
v, 3-18K 7Y vy 3 B .0 HL (BC 38§ Sigma /4
12154-H %) , C  [RUAHZE BUAE (R g SE AR R B
BABRAT) ,F1 B A (35 [E Thermo fisher ££141) ,
ME104E B F K (i T Mg 55 -5 A 2 4 1),
DHG-9053BS- Il A 35 XU 1~ 4 46 (g F R 2% % 2%
AIRATE)

2 FiE

2.1 ffeilse K% = 300 wL Ak i, 100 L
CMC-Na JIFfsor 442,50 pL EARPE T, il & 0.5
min, F 37 CEEA WS min, I A 50 pL J7 3
L, WBEIR A 1 min, T 37 C{HE & 48 1 4L 30 min,
BT 30 CARMR VKA 20k R .

2.2 Sr Ay K RERBENL A 12 4, A S5
H 2514 ig 447 0. 5% CMC-Na % 10 mL-kg ™",
PB iS4l ip 44T 75 mg-kg ', DEX i34l ig 44 T
80 mg-kg ' ,B-NF i S4H ip 45T 75 mg-kg ', Ket 1]
Wil 4 ig 45T 82.5 mg-kg ™', R K EAF LU ig
457 KB CH oo iy 5 & 40 o 7. 08, 14. 40, 30. 82,
46.55,51.63,61.63,100.07 mg-kg ', %554 M
IR 225253 d, MRS ESL T d, 54
YR HAZ 1R, HTERIREG 25 12 h J5 25 A4k
K24 h JE UM, 225 SCHR [ 10 ] 5 ¥ i 45 Ok A4 JF
I 2 25 2H I iRoRE AR CYP450 i &5 &

2.3 FE AL BE R Ty ik

2.3.1 HESLALER HUREAL SE S 2 0k OV TS B RE A
R, IEIR A 1 min, fi1 1 mL £/ C Mg, B iR &
5 min,4 000 r-min ' #.> 20 min, WH P W, T2
RN 1 mL 218 CFRAEE 3 K, A5 I 2R O, %0, %5
A F R A 100 WL i S AR A%, 13 000 remin
B0 10 min, B0 F I EVE R, B 20 pL #ERE, AT
HPLC 731 .

2.3.2 A4k Venusil XBPC A3 4: (L) (4.6
mm x 250 mm,5 pm) (K EE 4 AR RBH A R
A1) o W BIARH EE-7K (30:70) i 1.0 mLemin ",
K K 250 nm, A1 3R 30 C, #ERE AR 20 wl,

2.4 Gttt SR SPSS 17.0 B, it & Bk
Plxss R, R KK, P<0.05 h2ZEZRAS
E-oE

3 #£R

3.1 SANFROR R CYPAS0 flf it S 4l
% ,PB ¢ ,DEX 41 ,B8-NF 4 ,KET 4 i1y CYP450 i &
HWH S FE (P <0.05,P <0.01); 5 PB 41, DEX
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2 ,B-NF & ,KET 4 e %, K H oo A [R5 2 41 1
CYPASO0 Ff & =W B FLL E&K4H (P <0.05,P <
0.01), W1,

1 AEBEHTHKBIARMGE CYP450 S EWEM (v +5,n=5)
Table 1  Effects of the anthraquinones from aglycone from Rhei
Radix et Radix et Rhizoma on content of liver microsomal

cytochrome P450 in rats(x +s,n=5)

28 5) F 4t/ mg-kg ™! CYP450/pumol-g ™!
e - 0.34 +0. 090
PB 75. 00 0.93 +0. 150%
DEX 80. 00 0.93 +0.043%
B-NF 75. 00 0.76 =0.079%
KET 82. 50 0.15 0. 056%
KA T 7.08 0.48 +0.031"
14. 40 0.56 +0.049"
30. 82 0.44 +0.076"
46. 55 0.59 +0. 060"
51.63 0.53 +0. 038"
61.63 0.68 +0.071%
100. 07 0.81 0. 047

W5 AA LK"Y P<0.05,YP<0.01(E2 ),
3.2 P
3.2.1 Jrik% et DUARIRPY T A4 % UL
T Z5 A R AR 7 Wy 0 2 T 2 1y 1) AR i
4 CYPIA2 Bgs PE 3% A7y, WIRT 1o %5 B REA AL
Gy B RE L A B, AT HERR 2 TR, TR R

1 A
A2
0 5 10 15 20 25 30 35 40
B 5
LA VAN
0 5 10 15 20 25 30 35 40
ok ¢
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' SN
0 5 10 15 20 25 30 35 40
t/min

AL X SRR LWy AR VY TR A X IR 5 B i GO i BT R A CL
BRAETS VYT BAPERE s DL RS 1. W L BB 2. ARTRPY T

B 1 X#E¥#HIxT HPLC

Fig.1 HPLC of aglycone from Rhei Radix et Rhizoma

3.2.2 &MRR KEEWKERN0.65,1.3,2.6,
5.2,10.4,20.8,41.6 mg-L '[N} 2 Tk 2 LB VA TR,
ZEMEAL , F A A AL BTV A5 2 Tk 2 1 1) A o i
L RN Y =20 040X -2 125.1(R> =0.999 5,n =
7) G5 RR W] X LW S AE 0. 65 ~41.6 mg- L~
B RIFLIERTR . RITE LT BEES X OBz 5
Ty 1) B AR AS M BR 7 21. 6 pg+ L' (S/N=3) , E &R
41,2 pg- L',

3.2.3 MpEEWE onldERGE PR3 kg,

R %ot 2, Tk 22 5 1) 20.8,5.2,0. 65 mg-L ™" # R 7
PEALEELAE T d AR E SRR T E R R
WL H RS % B2 (RSD) 23 il R 7.4% ,6.5% ,
5.6% o BRI E—RFES,EWS d, 55 1 A%
e B H ) RSD 435114 8.9% ,5.0% ,7.3% . %t 2,
Tk 22 3 15 1 F PSR H [E] RSD < 10% , 55 4 FF 5 5
3.2.4 JriEmCR BRI 20 ol
20.8,5.2,0.65 mg- L™ {9 XF £ Bk &0 HE Wy % R iR
W, IMAF 28 100 °C /K & 30 min K (4 JHEGRORE f
WEE A FR IS 3R, R S0 W e TR
S RIF - 30 C 2k N o 28 1k RO S I RE
mn R AT JE A BIE IS B C g [ AH 26 BOkE b, 5%
M EEKBR 2% , W+ R 5 1 mL HEE (1 mL 2
WP o UAE B VEL IR T 40 °C 550 F kT, ¥ 5k
7T 100 WL i s AH v, SR H e 28000 A 60335 38 0 O
SR WOR =P KR Y R S Bl (954 =
5.78)% ,(96.5 +4.53)% ,(94.1 £3.18) % .,

3.3 REFITX CYPLA2 I M (4 52 R

3.3.1 b ARGR s OR B X CYPLA2 3% 1Yy
S 525 4 K, PB 4H, DEX 4, B-NF 41 iy
CYPIA2 JEMEM B TF & (P <0.01) ,KET 41 CYP1A2
T PE R B (P <0.05) ;55 PB 41, DEX 4, B-NF
M, KEHITA R F A8 CYPLA2 JF 4 B 8 Ik T
P& (P <0.05,P<0.01), WHE 2,

4 2

2
3 ) 2) 2

2 1)

214

FZBRE AR/ 1 g

0.
Myl

1. 251 41;2. PB 41 ;3. DEX ;4. B-NF 4 ;5. KET 4{;6. K #{fC
61.63 mg-kg "4H;7. KT 30. 82 mg-kg "' 4H ;8. KE T IT 14. 40
mg-kg "' 20
B2 XEHTI CYPIA2 FMHMFM(x£s5,n=8)
Fig.2  Effects of aglycone from Rhei Radix et Rhizoma on the
CYP1A2 activity(x +s,n=8)

3.3.2 KRB ICA [ 4 257 5 5 X% & W 2= 5 9 4k

WA EFR VEEIBPE T HIRE 258, KT oA

[ %44 (7. 08, 14. 40 ,30. 82 ,46. 55,51. 63,61. 63,

100. 07 mg-kg ") FFGOR PR SE AT BE AL, 6 28 4k
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B3 REFERFADEABGHANESWN  IHEEMERNENXR (v x5,
n="7)
Fig.3 Relationship between different dosage of aglycone from Rhei

Radix et Rhizoma and amount of paracetamol(x +s,n=7)
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RV 390 200 0 % B 52 e, 485 SR W K 4 0 M1 )
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