- 2102 + B

Chinese Traditional and Herbal Drugs 41 12 2010 12

4, HEKE

:R285 tA

116044)

20 ,

: 0253 -2670(2010) 12 -2102 - 05

Advances in studies on phammacokinetics of tea polyphenols

FU Ting, HAN Guo zhu
(College of Pharmacy, Dalian Medical University, Dalian 116044, China)

Key words: tea polyphenols (T P); pharmacokinetics; catechins

(tea polyphenols, T P) Camellia sinerr

sts (L. ) O. Kuntze
(( - )epigallocatechim 3 gallate, EGCG)
(( - ) epicatechir 3 gallate, ECG)

((- ) epigallocatechin, EGC) ((- )epr

catechin, EC) ( catechin, C) EGCG
, L1
TP 21,
2006 , TP ( Veregen)
FDA .
. FDA ()
s TP
, TP
TP
i TP
1 TP
1.1 : TP Chen Bl s ig
DGT 200 mg/kg ,EGCG EGC
EC 0.1% 13.7% 31.2% ig
EGCG 75 mg/ kg 1. 6% DGT
EGCG Lambert!¥!
ig EGCG s
:2010-04 07

) 26.5%
, Cai 1Y
DGT ,
,EGCG EGC EC (Friver)
87.0% 108.3% 94.9%,
Caco 2
, EC )
-2(MRP,) MK-571 ,
gp ol
EGCG MDCKII s (MRP
) EGCG
MKk 571 MRP, MDCK II
EGCG 10~ 12, P-gp
P-gp MDCKII s
HT-29 EGCG
MRPs P-gp  EGCG
[ 6
pH 5~ 8 EGCG EGC
L3
10% EG CG ,
, 1% ~ 20%
EGCG

)

* Tel: (0411) 86110415 E-mail: hgzhx2236@ sina. com



335 Chinese Traditional and Herbal Drugs 41 12 2010 12 * 2103 -
’ ’ 45%,3-  4-
EGCG 10% EGCG o 30%, ¢ -
. EGCG 10% . 20%,
. 10% EGCG (2) :
, 0.15 mg/ em?7 18] 1920 (4 »C 3 ,
Franz , , 1% (+) G (+ ¢ -
TP Higuich . (- )-EC
P, 0.41Hg/(cm?* h), 1% 2% 1A1(SULTIA1) ;
P, \ TP SULT1Al SULTI1A3 , SULT
, 6% TP (- FEC 21 (- FEC
. 2% ) TP :
191 , (- )-EC
1.2 : Kiml 10 0. 6% ( .(- FEC ,
EGCG EGC  EC 590 76 86 mg/ g) (- )-EC
, 8 d , EGCG EGC  EC
(487.8 303.2 925.0 ng/g) (279.9 185.9 192. 8 Lu (22 EGCG  EGC
ng/g) EGCG : > > , EGCG
> > ; EGC > > > > {-0 s
> ; EC > > > > > > > > ; EGC
EGCG ,EGG3-0
> >
Lin (10 LG MS/M S iv .
EGCG 50 mg/ kg 15 min, EGCG UGT1Al1 UGT1A8
ng/g \ 6.23 ng/ g, 3.76 nglg, 4.18 UGT1A9 EGCG UGT1A1
ng/g, 7.13 ng/ g, 4.72ng/ ¢ Nayagawal !? ; UGT 1A9 ;
ig 500 mg/ kg EGCG 60 min, EGCG UGTI1A8 ,
0.5nmol/g EGCG EGCG Voa! K . EGC
, (> 90%) 1.3.2 : ,TP
. ( ) TP
1.3 3 .
TP \
1.3.1 11 , no (4 rC ,
4-  4- . ;
/ () (+rc
(1 : TP R EGCG 200 mg
(-)-EC 3- 4-0 -(-)EC O -(-)EG , 5(3.4, 5- )-¥ 5(3,4-
:  ECG {-0 -ECG; EGC ¥ 5(3,5- ¥ ,
{4-00  -(-)-EGC; EGCG {-0-  -EGCG 100~ 200 nmol/L, 7.5~ 13.5 h,
4.4- -0 -EGCG; EGCG 3-0 4~ 8Umol/L.  EGC EC  ECG
{-0 -EGCG3-0 3 s
,EGC 4-0 1.3.3 :EGCG  ECG ,
JEGCG  4-0 TP ,
COMT s N Yang
,EGCG B D (2] ,EGCG EGC,
. A , ED-
4 TA . EGCG
(+)C (-)EC ,



e 2104 335 Chinese Traditional and Herbal Drugs 41 12 2010 12
1.4 : iv TP 100 mg/kg ,EGCG ECG EGC EGC , EGCG ,
EC 8 h Seosn 1. 45% , EGCG ECG AUC
0.84% 7.88%  10. 73%; feosn . ty2 Va  CL ,
0.12% 1.16% 0.45%  0.053%, EGCG 1]
EGC, 24h feoun 0.07% 9.9%, Lin (2 LG MS/MS iv
3 Sfraa  18.32% (EGC) 10.78% EGCG 10 mg/kg , EGCG ,
(EC) 2.0%(ECG) 1.64% (EGCG) EGCG , Jly» 62 min;
EC ,ECG EGC ig 100 mg/kg EGCG tys 48 min,
S ol » . (4.95%)
, 2.2 TP : 18
, (sl (1.5 3.04.5g) DGT ,
24 EGCG EGC EC  1.5~2.5h
2 TP , ,24 h
2.1 TP :Chen 13 DGT 1.5¢ 3.0g ,EGCG EGC EC Cpa
(DGT) 2.73.4 3.4 ,AUC 2.5 4.0
iv DGT 25 mg/ kg, EGCG EGC 3.8 4.5g ,Cuu AUC
EC iv , Ry , EGCG  fuwy 1.6~ 2.7h  EGC
212 44.9 41.2 min, V, 0.15 0.21 0.36 L/kg, EC 1.3~ 1.8h , EGCG 12
CL 2.0 7.0 13.9 mL/(min* kg); EGC EC Kp 5h, EGC 27h EC 4.1h DGT
K,y , EGCG K, Ky 3 , EGCG EGCG EGC, EGC Cua EGCG
;EGCG us L, CL , EGCG EGCG EGCG
EGC  EC iv EGCG 10 mg/kg EGC EC 3 n2  MRT
LEGCG  ty» 135. 1 min, V4 2.20 L/ kg, CL ,
72.5 mg/(min* kg), EGC  EC, EGCG ,90% EGC EC 8h ,
EGCG EGC  EC, DGT 24 h
EGCG 8 27
, ig DGT 200 mg/ kg, EGCG EGC (20 mg/kg) EGCG2mg kg , -
EC . . EGCG EGC  EC  Cua 77.9
Imax 74.4 64.2 54.6 min, Cpa 16.3 1432. 8 223 124 ng/mL,T s 1.3~ 1.6 h, fy
685.4 ng/ mL, K , 5.0% 1073 11.6x 10-3 12.7x 3.4 1.7 2h EGCG ,
10" */ min; ig EGCG 75 mg/ kg ,EGCG  fn 855 EGC EC , 4-0 EGC
min, Cp.  19.8 ng/mL, K, 1.4x 10" */ min DGT 2
EGCG K, EGCG 3.6 DGT 3 P
EGCG iv 3.1 (HPLC): ,
ig, EGCG AUC DGT HPLC
, Vi ,EGCG 3.1.1 HPLGUV HPLC
,DGT , RP-HPLG UV [2425.28]
, EGCG , Va , , 30 min
EGCG , , ,
, DGT EGCG 3.1.2 HPLGCL HPLC
. , ) , EGCG
EGC (2] ,
EGCG 3.1.3 HPLGFLD : C EC
, iv TP 50 100 150 mg/kg , EGCG s
ECG - , Lty uv [3+32]
111~ 144 min 46~ 61 min; ,Va 3.1.4 HPLGECD : R
, 4.6~ 6.0L/kg 2.0~ 2.8 L/kg; ,ECD (33 HPLG



335 Chinese Traditional and Herbal Drugs

41 12 2010 12 ¢ 2105 -

ECD >
R “ coulometric array detector”
s Chu 134
25 min 8 >
5 ng/mL
3.2 - (LG MS):
(LGMS LGM S MS)
, IR
53 LC/ESEMS
;Lin 1Y EGCG
LG MS/ESEM S s EGCG
MRM s (m/z 457 M-H])
(m/z 169)) ,LGMS
4
HPLC s LG MS LG
MS/ MS
) TP ,
s H TP
R TP
H TP
TP s
TP ( Veregene) FDA
FDA
N TP s s
[1]  Yokozowa T, Nakagawa T. Antioxidative activity of green
tea polyphenols in cholesterol fed rats [J]. J Agric Food
Chem, 2002, 50(12): 3549-3552
[2] ZhaoB L, Liu S L, Chen Y S, et al Scavenging effect of
catechin on free radicals studied by molecular orbital cal cula-
tion [J]. Acta Pharmacol Sin, 1999, 13: 9 13
[3] Chen L, Lee M J, Li H, etal Absorption, distribution, and
elimination of tea polyphenols in rats [J]. Drug Metab Dis-
pos, 1997, 25(9): 10451050
[4] Lambert JD, Lee M J, Lu H, et al Epigallocatechir > gal
late is absorbed but ex tensively glucuronidated follow ing oral
administration to mice [J]. J Nutr, 2003, 133: 4172-4177.
[5] CaiY, Anavy N D, Chow H-H S. Contribution of presys
temic hepatic extraction to the low oral bioavailability of
green tea catechins in rats [J]. Drug Metab Dispos, 2002,
30: 1246 1249
[6] Lambert JD, Sang S, Yang CS. Biotransformation of green
tea polyphenols and the biological activities of those metabo-
lites [J]. Mol Pharm, 2007, 4(6): 819825
[7] Dvorakova K, Dorr R T, Valcic S, et al. Pharmacokinetics

of the green tea derivative, EGCG, by thetopical route of ad

[8]
[9]

[10]

[11]

[12]

[13]

[14]

[15]

[ 16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

ministration in mouse and human skin [ J]. Cancer Chemother
P harmacol, 1999, 43(3): 33+ 335

s s

[J]- , 2010, 19(13):117F1174

[J]- ,
2010, 30(6): 478 480
Kim S, Lee M J, Hong J, etal Plasma and tissueleavels of
tea catechins in rats and mice during chronic consumption of
green tea polyphenols [J]. Nutr Cancer, 2000, 37(1):
41 48.
Lin L C, Wang M N, Tseng T Y, etal. Pharmacokinetics of
(- ) epigallocatechirr 3 gallate in conscious and freely moving
rats and its brain regional distribution [J]. J Agric Food
Chem, 2007, 55: 1517 1524.
Nakagawa K, Miyazawa T. Absorption and distribution of
tea catechin [J]. J Nuwr Sci Vitamin, 1997, 43 (6):
679 684
Scheline RR. CRC H andbook of Mammaliam Metabolism of
Plant Comp ounds [ M]. Boca Raton: CRC PressIne¢ , 1991
Okushio K, SuzukiM, Matsumoto N, et al. Methylation of
tea catechins by rat liver homogenates [ J]. Biosci Biotechnol
Biochem, 1999, 63(2): 436432
ZhuB T, PatelU K, CaiM X, etal Rapid conversion of tea
catechins to monomethylated products by rat liver cytosolic
catechot O- methyktransferase [J]. Xenobiotica, 2001, 31
(2): 879-890
Zhu BT, Patel U K, Cai M X, etal. O Methylation of tea
polyphenols catalyzed by human placental cytosolic catechot
O-methyltransferase [ J]. Drug Metab Dispos, 2000, 28(9):
1024 1030
Lu H, Meng X, Li C, et al Enzymology of methylation of
tea catechins and inhibition of catechol O-methyliransferase
by (- )epigallocatechin gallate [J]. Drug Metab Dispos,
2003, 31(5): 572579
Kuhnle G, Spencer J P, Schroeter H, etal. Epicatechin and
catechin are O- methylated and glucuronidated in the small i
testine [ J]. Biop hys Res Commun, 2000, 277(2): 507-512
Antonio L, Grillasca J P, Taskinen J, et al Characterization
of catechol glucuronidation in rat liver [ J]. Drug Metab Dis
pos, 2002, 30(2): 199-207
Shali N A, Curtis C G, Powell G M, et al. Sulphation of the
flavonoids quercetin and catechin by rat liver [ J]. Xenobioti-
ca, 1991, 21(7): 88F893
Vaidyanathan J B, Walle T. Glucuronidation and sulfation of
the tea flavonoid ( — )- epicatechin by the human and rat er
zymes [ J]. Drug Metab Dispos, 2002, 30(8): 897903
Lu H, Meng X, Li C, et al Glucuronides of tea catechins:
enzymology of biosynthesis and biological activities []].
Drug Metab Dispos, 2003, 31(4): 452 461
Yang C S, Lee M J, Chen L. Human salivary tea catechin
levels and catechin esterase activities: implication in human
cancer prevention studies [ J|. Cancer Epidemiol Biomarkers
Prev, 1999, 8(1): 8389
LiQS, ZouL L, FuT, etal. Excretion of four catechins in
tea polyphenols in rats [J]. Chin Herb Med, 2009, 1(1):
59 65.
Fu T, LiangJ, Han G Z Pharmacokinetic study of the main
antiox idant active components of tea polyphenols in rats fok
lowing a single dose intravenous administration [J]. Asian J
P harmacodyn Pharmacokin, 2009, 9(2): 144150
Yang C S, Chen L, Lee M J, etal. Blood and urine levels of
tea catechins after ingestion of different amounts of green tea
by human volunteers [J]. Cancer Epidemiol Biomarkers
Prev, 1998, 7(4): 35F354
Lee M J, Maliakal P, Chen L
chins after ingestion of green tea and (- )-epigallocatechimr 3
gallate by humans: formation of different metabolites and ir
dividual variability [J]. Cancer Epidemiol Biomark Prev,
2002, 11: 10251032

Fu T, LiangJ, Han G Z, etal Simultaneous determination

Pharmacokinetics of tea cate

of the major active components of tea polyphynols in rat plas
ma by a simple and specific HPLC assay [J]. J Chromatogr
B, 2008, 875: 363 367.

Nakagawa K, Okuda S, M iyazawa T. Dose dependent incor

poration of tea catechins, (- )-epigallocatechimr 3-gallate and



> 2106 - 335 Chinese Traditional and Herbal Drugs

41 12 2010 12

(- ) epigallocatechin, into human plasma [J]. Biosci Bio-
technol Biochem, 1997, 61(12): 198F 1985

Nakagawa K, Miyazawa T. Chemiluminescence higlr per
formance liquid chromatographic determination of tea cate
chin, (- )-epigallocatechin 3-gallate, at pico-mole levels in
rat and human plasma [J]. Anal Biochem, 1997, 248( 1):
41-49

Tsuchiva H, Sato M, Kato H, et al Nanoscale analysis of
pharmacologically active catechins in body fluids by HPLC
T alanta,

[30] [33]

[34]
[31]

using borate complex ex traction pretreatment [ J].
1998, 46(4): 717-726

Carando S, Teissedre P L, Cabanis J C Comparison of (+ )-
catechin determination in human plasma by higlr performance
liquid chromatography with two types of detection: fluores

[35]
[32]

o

T hE R, E
210046; 2

?

:R285 1;TPI8

cence and ultraviolet [ J|. J Chromatogr B, 1998, 707(F 2):
195201

Yang B, Arai K, Kusu F. Determination of catechins in huw
man urine subsequent to tea ingestion by higl performance
liquid chromatography with electrochemical detection [J].
A nal Biochem, 2000, 283(1): 7782

Chu K O, Wang C C, Rogers M S, et al.
catechins and catechin gallates in biological fluids by HPLC
with coulometric array detection and solid phase extraction
[J]- Anal Chin Acta, 2004, 510: 6976

Li C, Meng X I, Winnik B, et al Analysis of urinary me
tabolites of tea catechins by liquid chromatography/ electro
spray ionization mass spectrometry [J]. Chem Res Toxicol ,
2001, 14: 702 707.

Determination of

2!

210046)

0253 -2670(2010) 12 -2106 - 03

Multidimensional data analysis and data mining on Chinese materia medica efficacy data mart

CAO Yi', HANG Arwu’,

(L Institute of T raditional Chinese Medicine Literature, Nanjing Univer

YU Shun'
sity of Traditional Chinese Medicine, Nanjing 210046,

China; 2 College of Basic Medical Science, Nanjing University of Traditional Chinese Medicine, Nanjing 210046, China)

Key words: Chinese materia medica (CMM) efficacy; data mart; multidimensional data analysis; data

mining

:2010-05 14
: (30801560)
(1974—),

’ ’

[

Tel: (025) 85811751



