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Chinese M edicines Affect the Activity
of Hepatic Metabolic Enzymes

Oliver Yoa-Pu Hu, Ph.D.
Research, Development & Continuing Education,
National Defense Medical Center

ABSTRACT

Aims:

To construct the evaluation system to evaluatartagbolic toxicity for Chinese
medicine. This project is help to clarify the sgfef Chinese medicine and then help
the people keeping from hepatic injury when usingn€se medicines and synthetic
agents.

M ethods:

Simultaneously evaluation system of 5 major hepaizymes, CYP1AZ2,
CYP2D6, CYP3A4, CYP2C9 and UGT2B7, were constructedtroly with human
liver microsome and LC/MS/MS system.30 marketed n€Es¢ medicines
manufactured by first three companies in Taiwanewevraluated for their affects on
major hepatic enzymes with the above-mentioneceaysAfter these evaluations, the
most potent Chinese medicine was chosen to evaiisattug-drug interaction with
the single dose and multiple dose pharmacokingtidysin SD rats. Pathological
observations of liver slices were also conductedcaofirm the effects of target
Chinese medicine to liver tissues.

Results:

A HPLC/MS/MS system has been established to simetiasly analyzed 5
metabolites of probe substrates of CYP1A2, CYP20&P3A4, CYP2C9 and
UGT2B7. Basing on this cocktail CYP450 and U@ilvitro metabolic system, we
have found that 5 of 10 tested Chinese medicirgrsfgiantly affected the activity of
above-mentioned CYP450 or UGT enzymes.
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Conclusions:

High ratio of tested Chinese medicines significardffected the activity of
above-mentioned CYP450 or UGT enzymes. So, Largée secreening should be
conducted for all of the marketing Chinese medgin&nd, all of new Chinese
medicines should be evaluated by these systemsomdirm their possibility of
drug-drug interaction before enter the markets.

Keywords: CYP450, UGT, HPLC/MS/MS
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No. (N=3] Dilute protein standard (n ]0.85% NaCl (ml| Protein conc.(mg/d
1
2
3
4
5

0 0.2 0
0.0 0.1t 25
0.1 0.1 50
0.1¢ 0.0t 75
0.2 0 10C
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Mok MarE WA 2 F0 FEARRIZR S8 TV &4pEE CYP2D6-
CYP2C9S CYP3A4-CYP1A2 & UGT2B7i& {7 7% tHip| 701 & Frd | chéi iE -
MRt 2w R LaE 2 iR e BB 0 35 & #F 45 % - (probe substrate) i
w4 B Qi AT 88 ot B (in vitro study) i 2 2 K RIRE o i &
CYP2D6~ CYP3A4-~ CYP1A2~ CYP2C9%2 UGT2B7 #M Bl 22 4 %25
drd - 07 AR b TR RIFEES 2 B o CYPAS0S UGT R ais 4 4
M Y EH A Y R SN S T SRR SR
Pk XA F R K o™ (A =0.5ml):

1.0.1 MEipa s =z pH 7.4

2. 0.5 mgich 48 i % 3o
3.2mM MgCh

4. 20 mM Glucose-6-phosphate
5

6

7

. 2 IU Glucose-6-phosphate dehydrogenase
. 2 mM[-nicotinamide adenine dinucleotide phosphate
. JuM Ethoxyresorufin
8. 40QuM Tolbutamide
9. 2QuM Dextromethorphan
10. 10QuM Testosterone
11. 25@M Morphine
12. 2.12mM Uridine 5 -diphosphoglucuronic acid
13.25ug/ml Alamethicin
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CYP3A4 Testosteror 10C 6-B-hydroxy-tesosteron
CYP1Az Ethoxyresorufi 1 Resorufir

CYP2C¢  Tolbutamids 100( 4-hydroxy-tolbutamid
CYP2D¢ Dextromethorphe 10C Dextrophal
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A b
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LC/MS/IMS 4 5Li8 (7 240 & 5 o

(= )JHPLC/MS/MSif it 2 2% =_

B * B xR 4p & 47 B ¥ & (Liquid Chromatography /Mass/
Mass LC/MS/MS, API 3000 triple-quadupole mass gpectter
equippe with an ionspray LC/MS interfage)7 » 47 » & 47 & # *
3um, 50 x 2.1 mm, Cyano reverse phase column (Hyp&rsis & 4p
#d AZ2 Bl A 5 0.1% formic acid B % 0.1% formic acid
ﬁ*“ﬁ’ﬁ—eﬁ%%ﬁ%wmmweewef-em@e%
5 Bd 5% 4r 3] 85%; 8-10 4 45 B 85%; 10-10.54~ 48 B 3
5% jvik K T 250,l|/m|n °

MS/MS i %t 5 APl 3000%](Applied Biosystem Taiwan Corp.,
Taiwan, Taipei}¢ * turbo ion sprayg=+ /& » & 3+ F (TH 8T >
Resorufin # 3+ :5# 5 214 (m/z)) + 3+ EH 5 214 (m/2);
Dextrorphan® 5 5 4% 5 258 (m/z): & 3+ 5# 5 157 (m/2);
6B3-hydroxytestosteroné #—+ :E # % 305 (m/z)y + 33+ 5 H 5 269
(m/z) ; Morphine-3-glucuronide* 4=+ 5 & = 462 (m/z)> =+ 3+
EH L 286 (M/z) A f 33+ 3% (TH58 T > 4-hydroxytolbutamide?
WS EH S 284 (m/z)y F 33 EH S 185 (M/z2)-
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PA: portal area (bile duct, portal vein, hepatiegr); CV: central vein
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B+ ~ FR* nalbuphinez H #| & 4 °45%FF 2. ~ v B3+ ¥ H&E 4 4 @] >
T+ B % 4007 ; CV: central vein
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Bl > *x* & & 200 % ; PA: portal area (bile duct, portal vein, hepatic
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Bl > 2+ 2% 400 2

FL - AERTEH A G R

§ B AT 2

; CV: central vein

v JR nalbuphinez. # & |4 & 2_ 22 5K

Control Group

Single Dose Group

M ultiple Dose Group

PK parameter Nal. (20 mg/KQg)+s *& 5%+ 8 Nal. (20 mg/Kg)+s *& ;5%+8
Nal. ((nZ(in;?/Kg) (3.25 mg/Kg) (0.65 mg/Kg for 1 week)
(n=5) (n=6)
Cmax (ng/mL) 177 197 + 283*** 263 £ 85***
Tmax (hr) 0.44 +£0.19 0.50+£0.31 0.75+0.79

AUC oy (hr*ng/mL)  35.0 +13.2
AUC(totaD(hr*ng/L) 39.3+16.2

k (1/hr) 0.336 +0.174
t 1 (hr) 3.06 +2.50
MRT (hr) 4.57 +3.97
CL/F (L/hr/Kg) 610 + 292
VIF (L/Kg) 2177 + 1008

333.8 £ 189.1***
987.0 £ 1301.8***
0.120 £ 0.144*
17.85 + 22.29*
30.15 £ 36.91*
48 + 37***
704 + 513***

1213.6 + 224.6***
1596.3 + 321.9***
0.072 £0.918
10.1 + 2.68*
15.43 £ 5.42*
13 + 3%
183 + 345***

Data = Mean + SD
*. p <0.05; **: p < 0.01; ***: p < 0.005
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