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anti-cancer drug

Zyting Chu
China Medical University

ABSTRACT

Aim

The aim of the project is to use rat as a model to evaluate the effects of traditional Chinese
Medicin (TCM) such as Huang Qin (Scutellerie baicalensis Georgi), Dan Shen, or licorice
root etc on the pharmacokinetics (PK) of paclitaxel. Such TCM-drug interaction results
can provide safety information when any of the above commonly used TCM is given
together with anti-cancer drug, paclitaxel. At the mean time, it is possible to identify some
active ingredients from the above Chinese medicines to potentiate the effectiveness of
paclitaxel or lower its effective dosage, in order to save the chemotherapy cost, reduce the
side effects caused by paclitaxel, and improve the quality of life of treated cancer patients.

Vierhad

Decoction of Huang Qin, Dan Shen, or licorice root etc. was given orally to rats followed by
oral pacliaxel administration for the study of drug-drug interaction. Blood sample was
taken at each different time point for HPLC analysis to determine its paclitaxel
concentration. Decoction of Huang Qin or pure compound baicalin was given orally once
or twice a day to rats for 10 days, followed by oral administration of paclitaxel for the study
of drug-drug interaction. Drug (paclitaxel) resistant human cell line was added with
paclitaxel alone or paclitaxel together with the traditional Chinese Medicine decoction to
evaluate if any of the decoction would influence the ICsq values of paclitaxel.

esulis & Discussion

According to the rat PK results, any of the above TCM when given 30 minutes before the
oral paclitaxel administration, no TCM-drug interaction was observed. When decoction of
Huang qin was given once a day for 10 days, interaction was observed. When the feeding
frequency increased to twice a day, significant (P = 0.05) interaction was observed. For
baicalin, no matter it was given 30 minutes before or once a day for 10 days, significant
interaction was noticed. To our understanding, it is the first time that such results were
reported. Huang qin has been used widely by Chinese for over a thousand years. Whether
it can be used together with paclitaxel to improve its anticancer effects or bring benefit to
cancer patients will be very interesting for us to study further. According to the results of
cytotoxicity assay using drug resistant cell line, Huang Qin, JieGeng, Dan Shen, Bu Zhong

Yi Qi, baicalin, baicalein, cyclosporine all significantly decreased the ICsy values of
paclitaxel.

Keywords [ /) =35 ] : herb-drug interactions, paclitaxel, scutellariae baicalein
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MR T CEETEE =19:0.5 BB 8 2% - H2SO4/EtOH (1 : 1 ) spray
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& 7T HE KA ©
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V(LB ®&) B MIETEE K - KEfE =4:5:1 &R > H2SO4/EtQH
(1:1) sprayreagent 105 Chush 2 543 2 & > 3 EEhk (366 nm) #&
TR - FEGQRRPHEPAAFAAS D FEE K =30:100 1 &
B A (254nm) TR - FERBE -

2y HPLC ¥ F UM E R T ELESEERE

AR BEE B (10~10,000 ng/ml VA28 Lo 8 B 38 HPLC 447 >
RIAF B iR EEA B w N AR Sv R 0 B 8ok e B A (liquid-liquid
extraction) > 3 AZ R G > HEHEM -~ ¥~ F (500 500 » 10000 ng/ml)
ZARR Bl R E R4S B o A 7 H R R (QC) » ke B Al 8 Rl
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N=5,4-d2y 150 ng/mL (500 ng/mL 10000 ng/mL

accuracy 106.5 110.6 107.5
CV % 9.2 5.6 7.7
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B O BREEAL S M E KB 6 A BB T do T

(1) R KRB 4 88(H & 30 mg/Kg) 6 € XK (1 Biz4lsa)

(2) BRRAFZALR + £H8 G0mgKe) 4 £ A 8

Q) BERAARAER + S48 G0mgKe) 4 &

(4) RRABSFKRER + 8 (30 mg/Ky) » 4%

6)%@k&ﬁ%%%*ﬁﬁ+?#EWWmM%%4%Kﬁ

(6) BRABMY BRAAKER + £H8 (30 mg/Kg) 4 & X &

(7) #E & KB %X (baicalin » #)F : 112 pmole/ Kg) + #4582 (30
mg/Kg) - 6 &

(8) # A& XA % %X H(baicalein » B : 112 wmole/ Kg) + 44288 (30
mg/Kg) > 4 &

O) BRABRBE(BR)+ FHEH (30mg/Ke)» 4 % (5 4 L4 1)

(10) BRXEFHEBEE © 10mg/Ke) 4 & AR

(D) BeEREHEKER + $18 (10mg/Ke) 4 &

T F ENMCERT EHR) BL@a(F X baicalin)fe & —
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il Crax (ng/mL) P< AUC (ng*h/mL) { P <
$45 4428 (30 mg/Ke) 45.0+28.8 -- 352.4487.2 -
mmEEaE | 599944411 | 0.016 | 4163.7+1958.1 | 0.003
LR R E 243 3+£2159 0.05 1523.3+867.6 0.01
R EHEE 66.5+33.5 0.32 443 7+238.8 0.41+
R EA 8 52.7432.8 0.72 373.8476.7 0.7
BE4 g 52.05+37.02 0.76 323841740 | 074 |
bt EHE 80.6+51.6 02 | 348.75£159.72 | 0.59
Sokb R+ FHE | 694276 0.23 443.9+1568 | 0.26
e g as BHE | 121.9%117.3 0.16 836.74636.8 | 0.097
BHEHE (10 mgKe) 49.4+18.6 - 154.2+131.0 --
4% ¢ s (0mgKe | 35.3+30.4 0.46 314.9443.15 | 0.06
2. kA (+8) & TPER ﬁ%u%%bmﬁﬁxiﬁm HER
RKEEHT AT
(1) BXRBAE—K 2 gKg 25 ZkER 10 REBITHEY T8

GOmg/Ke) X B 4 E KA

2) BREL—ZEE Igz%ﬁt«aﬁ@f&’ 10 R BITEEHT BHER
AR R X H RS A glycofurol » 4 & K

) BREARR 2 gKg 2 FXAER > 10 REBTEL+ T4
Qomg/Ke)X B ARE 6 BXA

ANRN
jos)
itk

(4) BERER—-—THEZELEER > 10 i?iiﬁ"%%i% + a8
(30 mg/Kg) X BAF A R - FEHIEHE A DMSO S £ AR

(5) A KA FZLZHCEE A DMSO) + Ex8F (30 mg/Kg) « A TR
EALRAREEE AT EEH (30 445) A HFEHE
za&.%ﬁi«k% 21&)&3?&.

EMERER - RZELAER HEMBRER—RZELHBE
—tp(Edlm)athE  FERE Z B(P<005) HERAE L AU THX
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4 Cras (ng/mL) | P< | AUC (ng*h/mL) | P< |
BB E448 (30 mg/Kg) 45.0+28.8 -- 352.4+87.2 --
F RSB
134.6+106.9 0.08 762.3+433.9 (0.052
—R—K >+ 8
LRSS E 7
277.85+163.13 | 0.008 1047.29+697.64 | (0.037
—RZR:+8
FAHHEHE
80.5+46.5 0.18 655.84299.3 0.046
— R - B glycofurol*
| AL
162.2+86.1 0.01 877.0£489.9 0.031
—%—£ + 4B ' DMSO*
T SR8
2433+£215.9 0.05 1523.3+£867.6 (.01
30 54847  glycofurol
¥ EHFHRE
203.4+61.8 0.005 1677.2+£172.4 0.001
30 o4& 47 - DMSO

R =R RBRB glycofurol ZH XM 10 RiE > A E R T L4845 55 340 4 AP
MARMG B)FRABREE Bl E R A 2 & AR EARS - 248 DMSO BELEEE
AEEM (+8) FR2E - BHRBIEH T 5

A MEBIE ($HEE) Minlaik B Bk B B SR A B A1 R T
WHES B bRk e 1Cs,

B R4 TF
4 ICsp(ng/mL) | P< #BngmL) | I1Cs(ng/mL) | P<
B E4 83 791.6:+20.7 Nk EpE 583
HE + R 590.7 FERHENEE | 456121485 0.03
IR+ BB 568.7+112.2 003 | EXHF+EHE | 397.7£171.7 0.03
2+ HH83 470.7+41.1 0.0003 | & X E+¥ 48 463
WY RAS EaE 213.4+2. 1 0.0001 | L EHEASEE | 464.62.4 0.0002

FRBERT B S EALE > o NBALE CEREE) 7 ba B bR 3 1545 40
Bt ike ICo- HE NRF N TRENT— R B BB
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MR ERAEE R - HT - AR TEEH P ETREIEERF BN
FRIGH c RITERRBIN o HERAURKB W EHHE AL wEEor P& - =
BHFBEMHESBEORBEIAFTHE SV EN P RE(PAFATHER T4
) BRAEAZEWHEACO NIRRT EE  BRETEHETH | &5
RT EmBAES  REERB(TR)HNBRELE  BUESE IS TR
EHENTEER - RSEW > AMMAOTRTEY T HF2MyTEER
LERRE BRI G - ‘

A glycofurol sz FAHER  —R—REAE 4 ERR 10 RIE - &47
FERERAARRSR BORBREARE 2 EALEARSE mE 4 AR
10 RPRABALE « XBREEIRA glycofurol % F A & 4h 1k it S BAE L
£ BIRER K DMSO A E R YR EAUL TR BREAT B
o RBAMRM S B e IFIEF Tk o glycofurol A MA A AR 0 £ B
Tt RIRE MR ERS . AR AR TAFTA L ABREUERER -
&R Fo g B RE K glycofurol Fo DMSO 2 — b 3k F F7 B 058 48 » R
% %R glycofurol & DMSO» 4 #1(30 248 3782 AR 14 Fo O BRE A% BE & 40 4
BRI bk P EBERE - RAR S LR ENBOHORARFALRE
R FEFFREFOSREALR ORI AFAARERALR? &
RAEYERRNETHBEERESRN ) T FFET - wREE L5 E A
R e

P B RHEIGO 24 BB o 0 B KA BE &0 RE38 o d il T AL B
RERREMEORE - AN RMBBATARBRERENESY  TA
PIBAEMHNE - WwREEREFTE  UETHEELUIEAAIRIEGE 306938 8
T WP ESEHAEAHEReEE ROVE c ENERBRIEHHR - £
Fhg LA fmE  TTE— PR

B oA AR A a0 AR RE S e B A (xenograft) B By > RAW T EFfo LM 6
B AR &b REATIAE B AR G0 2 HAT) 8 IR 54 2 Ao B o
EMEERAAR MR TRIT 24 BAVIEHTREL TS Ll 5l
B ENE > EREGMNAE TR EERT > BAKE T REEMHEE
FEPRELECRAMBMABOMMEETNEE BRI EMOR T EHLEE
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f A EE Coa ~ AUC) c BT ABE SERAR LR G SRR BE £ AE
—REEREONE QT Rb AR BT AT ARIB T E Ao 4542 B AL 6B BRI,
Bhobm P EHEERE - % 2% (baicalin) - ATANEE R rZ—  E—% %
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