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Screening of Chinese materia medica possessed inhibitory effect on cytochrome P4502D6
in liver microsomes of rats
YU Wei-jiang"'?, HUANG Li-jun’, ZHU Da-ling'*
(1. Institute of Clinical Pharmacy, Second Affiliated Hospital of Harbin Medical University, Harbin 150081,
China; 2. Bio-pharmaceutical Engineering Key Laboratory of Heilongjiang, College
of Pharmacy of Harbin Medical University, Harbin 150081, China)

Abstract; Objective =~ To screen the chemical components, extract, and injection, which have the
inhibitory effect on cytochrome P4502D6 (CYP2D6) in liver microsomes of rats, from 17 kinds of Chinese
materia medica (CMM) and develop a technical method for screening CMM possessed inhibitory effect on
CYP2D6 in liver microsomes of rats by high throughout. Methods The liver microsomes of rats were
incubated with 17 kinds of CMM at the presence of Dextromethorphan (DM). DM Metabolic rate (DX/
DM, DX: Dextrophan, metabolites of DM) in liver microsomal reconstituted system was measured by
HPLC and used as probe to determine the activity of CYP2D6. The inhibition of CMM on rat CYP2D6 was
identified by decreasing the metabolic rate. Results Quercetin, baicalin, extract of Flos Magnoliae
Officinalis, Qingkailing Injection, and Tetramethylpytazine Hydrochloride Injection inhibited the DM
metabolic rate (P <C0.01). Conclusion Five kinds of CMM have been obtained, they are quercetin,
baicalin, extract of Flos Magnoliae Officinalis, Qingkailing Injection, and Tetramethylpytazine
Hydrochloride Injection, which can inhibit the activity of CYP2D6 in liver microsomes of rats. The method
mentioned above can be used as a useful technique to high throughout screening of CMM possessed the

inhibitory effect on CYP2D6.

Key words: cytochrome P4502D6 (CYP2D6); liver microsome; Dextromethorphan_ (DM)

| #Mifs E P450 (cytochrome P450, CYP) £
HENTRATITHARNERERK S55F40M
BRI EARBIEN. EPMfa R P4502D6
(CYP2D6) R—FEEMR CYP RELRHME. 2
H5A#EZAYAM, BEOCBRREL B ZIEMEN
BB MER ZHLMELY, FEEkK,CYP
EFERBPHERBRZIT AHRARNE
REFHERSEE A—-RERAFTETEAKE
IR f & B REVEAY Hoxd CYP 1915 5 5k 1 il 4k
AL R RN BT RE NP ARA R
Ay Xt CYP, 45 5 2 3 46 0 B 4y B v — LB X 8,
BYIFERRA O, ALK& HPLC HiE 17
PRz s ik SRR BT O K RUF OB ik B4
R4 % CYPZDS WEHEH AW E XV F
(dextromethorphan, DM) R EFAHEDF

(dextrophan, DX) ¥ E & W, £ % CYP2D6 X

— P RURG P R R OKE B AR AR
HERBOED UEFT - FEAWRE &Y%
CYP2D6 K&,
1 #8

BAF Y Wistar K&K E (200120) g,
BIREERKZZFHYH.LRE, DM.DX.CHRER
B W F Sigma 2 H; MR T W W M
(buprenorphine, DB) & H M . ZHMTF.ASBH.

FT WERERPER. ERR.AXTHTHE
HREYHSRER, RETRRY (AETEN
4% BEBAE 6% . ABEXBRY (FLRX
F 2%), FFRBY (XEFER 50%) WTTH
RHHGT FRTEHE BAKFLEAERER
BMAEEEH 20 mg/mL, HEHMZA ), & 7 4t
W (RHEMHE 0.84 mg/mL, B A NE A 0.06
mg/mL, ARZNHEG L AERAFRD EKEHE (A
% B#H Rg 0.08 mg/mL, AZ BH Re 0. 04 mg/
mL, BZ=AHLUERARD , EFREHB (HF
H 5 mg/mL, $% 2.5 mg/mL, Wit HAELLER
AT, KEEHK REFH 0.08 mg/mL, Tt
HEBLAERARD RN EREHE GRINE
% 20 mg/mL, FBE—-AAHGL AT B ZH
HEEL; ETHR.ECR. BROEF . SatHmd
E = M4l . Waters 2010 (B H AL (717 B3
REHEAR,616 ,470 AR TR s B HR KB L

. (3 H Beckman 4 #&]),Hypersil-C;H; & (250 mm X

4.6 mm,5 pm, K#EKFH A7), SHA—C BK B
tEREG S CHSETZERFARARD.

2 BE

2.1 JFHBAH& . KRFAR SRR Bt R T
EHRER, &1 4 MASER B (50 mmol/L
Tris,11.5 g/L KCl, HCl i pH & 7.4),K %, f
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BBOEBHRFSIE,4 C T 9000Xg B 20
mn, R I EBEBELEEAELENLCT
100 000X g B .L» 60 min, JTIEEP b HFHOBLIK, BB
F 0.25 mol/L REREBB P, K. B —80 C kH
WRFEEH,
2.2 FFRORLERGRSMRIE RS BN AR PR
BKEEFEREE 1 mg/mL.NADP* 1 mol/L. %
8RR 44 200 mmol /L. BT HRR i S 8§ 10 U/mL,
MgCl, 10 mmol/L . #4254 DM 0. 3 mmol/L, b
0.1 mol/L BMIZErMW (PHT7. 4 EAE 500
uL, A NADP*F R . 37 C KRk 30
min, A 50 puL JKE K= HEEMA IR,
2.3 FERORRRE S E R G &M T 500 L B
RN IA 50 uL DB RIRHEW (2 mmol /L),
3 mol/L A& L@ 100 L, FO5-ETE (92 1)
2.0mL,{B&# % 5 min,3 000X g B.L> 5 min, B
LEAEHNME 2mL BRERLES, A 0.01 mol/
L £ 150 puL & & 3 min, 3 000X g B.L> 5 min, BT
TEKAM 20 pL #EED . B %& 4R Waters
2010 B EEBARL (717 HEHH R, 616 F,470
3% YK W 25); W3 M. 0.01 mol/L BB = A 4-
0.01 mol/L At BB #4-Z FE-H ¥ (33 : 33 :
100+ 94),pH 4. 0, 4k BlHi & 1. 0 mL/min, Bi&H .
Hypersil C:H; & (250 mm X 4. 6 mm, 5 pm), Z iR
THE,E.=280 nm,E,=310 nm,
2.4 MELR.SAFBNEDSY 18 43 HA.
SEMA.ERATHA ASBHFAFTAMER
HOMERAEBRERA . ESHEA BEHRERRY
HABRKERYAH B RYA. FHETENE
G T O A A B AL R ST
A OREEHBRA IS EEHEH. oRARKER
RIERR 2.2 T, K4 17 BB RMER TS
FIMAGER . ERT ASBHE. AT . MEX. &
BARK. EER EXH AEHERY ARKE
By BAERY (FRWKEHH 0.1 mg/mL), %
BTEHB. AL TESBE EREHBE FRFRE
SR AR BRI 20 pL (B
R RREENETARBRKAH BN MZT%K
BB &R aiEEHR L, 45553 E4 DM
R %E (DX/DM) H#,
2.5 GiFAE. LRERYYU T+ BR LBEE
4182 % A Dunnett-t BB H7 .
3 &8

Fl HPLC %02 18 AR RATRbI kb DX §

DM #WKE 3+ DM g% (DX/DM), 174
25 A RORL R DM IR 5 5 5 X A R 4
RERAMER . AXH . EAERY EFR TSR,
AN R S T B B R DM AR R (n=
6, P<<0.0D), Mz P 25% DM MR BHER AR
EMW (n=6, P>0.05), R AE 1, BHER
Hi1.

®1 1THPERARFERED DM RiIEEHER

(x+s, n=6)
Table 1 Effect of 17 kinds of CMM on DM metabolic

rate in liver microsomes of rat (x+s, n=6)

4 9 DM fRR# % (DX/DM) - | DM R #% (DX/DM)
E 0.06340.0125 AEHERY 0044100180
RER 0.07440.009 8 ARKRRY  0.08240.0190
EmE 0.07340.007 2 B Ry 0.005£0.0009" *
ABEH 0.04840.012 4 FRTUEHA  0.071£0.0065
AT 0.07740.012 6 FRTHEHNE  0.04810.0130
['Y% 1 0.004£0.000 8" * EREHE 0.04740.014 3
gMHRW  0.06240.0031 WRALHE  0.013£0.0036" "
.23 4 0. 0550. 004 3 REEHK 0.05540.007 7
254 0.00840.0024* * BB S HHO0.013£0.003 0 *

Hx s, " P<0.01
* P<<0. 01 vs control group

4 g

2 7 5% 58 i 1k S0 BT OBL ik B 41 & 4L A HPLC
Fek, B T EEREx CYP2D6 A M4
BHHEARTE. BLETE.PEHELMER. R
XH BHERY EFREHB RN S G
Wisx 5 Fep 25 T 0 ) BT BRIk CYP2D6 B it .

CYP Fizh ¥y A%t &9 BF 58 & b 25 24 50 BF 55 1 #
KRR, SCER IR A P o B i B AL
A5t CYP AR AANHERY . |REHRRY
8£99 8 # % CYP1A1.CYP1A2,CYP2B1,CYP2E1
B CYP3A % K% #U. B M % # CYP2A1,
CYP1A1/2.CYP3A1.CYP2C11 e fn, MR Y
# CYP1A2.CYP3A1.CYP2B1 #E#:#m™, R%E
# k W % CYP1A2, CYP2C19, CYP2E1 #
CYP2D6 WEHH B EMHMEAM, WX CYP2C9
CYP3A4 WEH LB EXWS, HEELERF
it CYP2E1 gy&x5iEH LA, REHFT & MR
BYAAEDELNBREDIEY, SEHLER
HEHAERAY., BERFREBR—KPHTHLRR
Y, AR B4 % CYP2D6 X —Fp W RY, PR .
{8 9 0% vk 5 ¥, AT ZE S I 9 S % th X CYP2D6 &
FEAMPHRE RS .

" AMRESMEELR, AR R EAR

K HEMAZRGY, BYEKRI KB SR
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1-DX '2-DB 3-DM
A-3tHdh B-ME4 C-ZRFM D-EAHF E-AS8HF F-H5T GHEX HAMRMER -RER
JESHE KBAHERY L-afXERY M-EHERY N-FRTEHH O-FmTHHH
P-ARKESE QWFRUEMEK R-EXEHE SHRNZREHE
A-reference substance B-control group C-chlorogenic D-forsythin E-ginsenoside F-rutin G-quercetin H-berberine
hydrochloride I-ursolic acid J-baicalin K-Ginkgo biloba leaf extract L-Rhodiola rosea M-Flos Magnoliae
Officinalis extract N-Chuanhuning Injection O-Shuxuening Injection P-Shengmai Injection
Q-Qingkailing Injection R-Huangqi Injection S-Tetramethylpyrazine Hydrochloride Injection
H1 MESA.HREA®B) .17 HPHEL (C~S)H) HPLC B
Fig.1 HPLC Chromatograms of reference substance (A), control group (B), and liver microsomes
of 17 kinds of CMM groups (C—S)

EHARLETUEM DM EHMAL, FHEAY ERY. ?ﬁ%im&m&wll%ﬁ&ﬁﬂ&?%i%
DM R R, ATIAT A s i 25 CYP2D6 {6 DM WA B R (P<0. 01, ATiM Mk L2
REWLEY., ALREREVREE . EXF. B CYP2D6 TRIEHR B X s fhehzy. HEEENE
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2yt CYP2D6 LR KBEAMALRHR
MEBERREEZINN, EBRBEZNBFEKTE
ML, DAERAKHAEYZR P TR REM
W AHRIT—F2EAREYH CYP2D6 K
W GESRME, KBRER) KETERM, AT
LYHROEOEEMHGE BT EXRPRZRAY
YMEENE B,

ZLRPEANFPHERTL—H P RK,
RN GENPERRYURBAE LY
AN . RTESALR P EHEEGRERTEONR
1k, R4 R MR A+ DM.DX 1 DB =& EH
BE.OBRE. STRRACTRFHLE, B
AELRFETURRPARLRAOEREAT
KB Yx 2D6 TR B E .

Xt F CYP P RIFHH R EREF . EX
BRI N AR CYP R bitk &t IR ZE B ,HPLC
EREZRAYRBENELREH Y BIEEL
B, RIS IR 4 6 Ok BE Bk B SE B BRORL i
CYP MRKFREHD ., NARFERER-BS
Ei4E R KM (Competitive RT-PCR) & & 417 %
LYt CYP REXREME M, kA RT-PCR
HFEARBW KRS 5 f CYP FZh B CYP1AL,
CYP2B1/2, CYP2C11, CYP2E1, CYP3A1 mRNA
B FeaBt, X B R X —FE UL Y KB
RHRBREZRAGYEENRE, ATNAEALR T E
B —A B R & CYP2D6 X — b IF 7 vk
HEFHSREPENHERBOEY FEREH
MFHRBORE . BEFLRASBHN M EREH
15 B8 25 4 75 FF OBk b 3 CYP2D6 Ryl fE A
EUNE EXMENAYR M E S HTRERBR,
FERERPAHRSES EUG—EFIERFBOR
P MEE. U - HEYHELREREE

. -

M. B ALRBEH T —FAELY S, TUMH
FLAMERBRIBLEYHRLE.
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