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Pharmacokinetic Study of Epigallocatechin Gallate in Rats

Dong-Chool Kim' and Jae-Soo Lim

College of Pharmacy, Chungnam National University, Taejon 305-764, Korea
(Received April 29, 1999)

ABSTRACT-Pharmacokinetics of epigallocatechin gallate(EGCG) was studied following i.v. bolus and oral administration
in rats. The values of systemic clearance(CL) were 67.9 5.2 and 26.5 & 1.4 m//min/kg following i.v. bolus administration
of 1 mg and 5 mg EGCG, respectively. The values of volume of distribution at steady state (Vss) were 38056 and 835
1 84 mifkg after i.v. bolus administration of 1 mg and 5 mg EGCG, respectively. The decrease in the value of CL and the
increase in the value of V as a function of EGCG dose (1 mg to 5 mg) suggest saturable mechanism(s) responsible for the
distribution and elimination of EGCG. The fraction absorbed of EGCG after oral and intraduodenal administration of GTC
were 13% and 22% of the dose, respectively. This result suggests a considerable degradation or elimination of EGCG in
the gastrointestinal absorption after oral administration in rats.

Keywords—Epigallocatechin gallate, Green tea catechin, Pharmacokinetics, Rats
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Figure 1-A representative chromatogram of EGCG in rat plasma. Zorbax SB-C18 (4.6 mm <25 cm Hewlett Packard) column was
connected to Hewlett Packard HP-1100 HPLC system equipped with CoulArray (model 5600, ESA Inc., USA) detector. See details in the

experimental method.
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Figure 2—A representative calibration curve of EGCG in rat plasma.
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Figure 3—Time course of EGCG plasma concentration following
i.v. bolus administration of various doses of EGCG in SD rats. Key :
O; 5 mg EGCG, @; 1 mg EGCG, [J; 0.1 mg EGCG. Each point
represents mean tstandard deviation from 3 animals.

Table 1o]t}. F-3H] AIZWVIAI] AUC 3he F@o] 0.1, 1,
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Table I-Summary of Pharmacokinetic Parameters of EGCG Following 1V Bolus Administration in SD Rats

Dose of EGCG (ug/rat) Dose of GTC (ug/rat)
Parameters -
100% 1000 5000 15000

A (ug/ml) 2.03 + 0.13 14.0 £ 3.05 55.7 £ 8.1 429 + 53

B (ug/ml) - 1.49 £ 0.36 4.60 + 0.86 4.51 £ 0.67

o (1/min) 0.442 + 0.078 0.543 £ 0.093 0.162 = 0.023 0.181 + 0.022

B(1/min) - 0.0883 £ 0.0111 0.0161 £ 0.0016 0.0207 £ 0.0013

{120, (TINY 1.56 £ 0.27 1.28 £ 0.22 428 + 0.60 3.83 + 046

t1pp (min) - 7.85 £ 0.99 43.1 £ 42 335+ 21
AUC (ug - min/ml) 4.57 £ 045 4277 £ 3.3 629 + 33 455 £ 20
AUMC (ug min*mi) 103 £ 2.6 239 + 19 19883 + 1526 11834 + 643

MRT (min) 2.26 £ 0.39 5.60 = 0.51 31.6 £ 23 260 1.3

Vs (mllkg) - 380 + 56 835+ 84 761 + 58

V (ml/kg) 165 + 21 187 £ 38 275 + 38 280 £ 32

CL (mi/min/kg) 733+ 72 679 £ 52 265+ 14 292 £ 1.3

*The time course of plasma concentration of EGCG after 1.v. dose of 0.1 mg EGCG was fitted to a mono-exponential equation because the data
points were not enough for the curve fitting to a two-exponential equation. The time courses of plasma EGCG concentration following i.v. bolus
admi-nistration of 1, 5 mg EGCG or 15 mg GTC wetre fitted to a two or mono-exponential equation using WinNonlin (Scientific Consulting Inc.,
USA). The values of pharmacokinetic parameters represent mean + standard deviation from three animals. The area under the plasma concentration
versus time curve, AUC (lig - min/m/) was calculated from A/c; + B/B. The area under the first moment curve, AUMC (ug - min%/mj) was calculated
from A/ce? + B/B%. The volume of distribution at steady state, Vss (mi/kg) was calculated by Dose- AUMC/AUC2. The total body clearance, CL (ml/
min/kg) was calculated by Dose/AUC. The initial distribution volume, V (mJ/kg) was calculated by Dose/(A + B). The mean residence time, MRT
(min) was calculated by AUMC/AUC. )
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o 432, GICEA Fo2 38202 viksiglon, ¥ Figure 4-Time course of EGCG plasma concentration following
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A 438, GTC2A] EcdA] 34207 EGCGE EoAlo] kgt as EGCG) in SD rats. Key : O; i.v. administration of EGCG, @; i.v.

administration of GTC, Each point represents mean = standard de-
E 7F8 5o foae giidh EGCGe) AMEEol# viation from 3 animals.

Plasma Concentration of EGCG (ng/ml)

J. Kor. Pharm. Sci., Vol. 29, No. 3(1999)



e ZEFER] dujolge] ofEEwed AT 183

& BEGCGEA] F9Alol] 26.5 mimin/kge] 5., GTCEA]
Fodalel] 29.2 mimin/kge|Th. EGCGS] HHAFAIZHMRT)
WL BGCGEA Fo3A] 32, GTCRA FoA] 268 o]tk
EGCG®] 271 ¥-83-2 EGCGE $49A] 275 mikg, GTCE
FoJA] 280 mikgolATE. EGCGE] AAMA eofxe] B¥ g2
< GICE ¥4/ 835mikg, EGCGE FoIA 761 mikee]
e EH(Table ). oVde] &8 mlRlnlgSe) wiasy
B GTCE AYUFAHEGCGEA 44mg) 3t8& W9t EGCG
£ d5o8 HWEAEGCGEA Smg) 3918 w9 EGCG
o] ARFE Fx) gigol FEHAT. = GTC] FH)
2 FAHEEE EGCGY AHFE7F GTCE o] §l
= U 4 o3 9L ) oe Aoz Aztar)

BHOM GTCe BFF0{ % 2EFH £0{ £ EGCG
o| HESST-AZMe| ABLTEY FiM

GTC 300 mgg SDA| FH AT5AS & L4am) &
%2 EGCG ¥4 5 =9 2AAF W3lE Figure 59
H 23t A5l E EGCGY HEEEEA melugEE
23 Z°] Table Mo|t}. HTPAE FEE 68111 ug/
mi®] HejolM FZEom, o] wje] A7k 20-1208 08
S W oA AAHAG. AUC 2H 1202 pg - min/
me1R o, BFAFAHE 13533800 th S5Ake] wt

E

£

=

S 104 o

(V] \o—o

Q] \

(O}

iv] o0—o0

“6 \O

s \

= oo

g SN o

8 / e

[5] [ ]

o

O

(&)

£

7] ‘\

© J . ]

a 1o

—————————————————

0 50 100 150 200 250 300 350 400

Time (min)

Figure 5-Time courses of EGCG plasma concentration following
oral and intraduodenal administration of 300 mg of GTC in SD rats.
Key : O; intraduodenal administration, @; oral administration. Each
point represents mean from 3 animals. For the clear comparison of
the time course of EGCG plasma concentration between oral and in-
traduodenal administration, the relatively large standard deviations
were not shown.

Table II-Summary of Pharmacokinetic Parameters of EGCG
Following Oral Administration of 300 mg GTC in SD Rats

Pharmacokinetic Parameters Mean = STD
Crnax (Lg/ml) 8.30 = 246
Tnax (Min) 667 £ 503
AUC,, (ug - min/m/) 1202 + 247
AUMG,, (ug - min*mi) 167426 £ 69656
MRT,, (min) 135 £ 33
k, (1/min) 0.020 £ 0.012
1724 (TN 80.8 = 8.7
Fyo (%) 132

Ciax and Ty values were read from the raw data.

AUC,, and AUMC,,, were calculated by a linear wrapezoidal rule.
MRT,, was calculated by AUMC,/AUC,,.

k. was calculated by a deconvolution analysis of the time courses of
EGCG plasma concentration after i.v. and p.o. administration using a
computer program PCDCON (W.R. Gillespie, The University of Texas,
Austin).

F,, (bioavailability) was calculated by (Dp/ AUC V(D;,/AUC;,).
Subscript po means the parameters obtained after oral administration.

A7E 819502 Aaite] Wizy|ug 938 Atk &
7w =gA RYH e Aoz eyt GTC
15 mgs AAFALE TS wjo] AUCS Hlmste] At
g AWl 82 132%EM W2 L Btk ol 9%
o)X Ay, 2R ER FA] 2 7 T giAL
2 g5 So o8 AAERE Fo| =@ £ e
EGCGe] #o] ZA 74s] Hed Roz Azdc)

9, GTC 300 mgE SDA| 3H9) 2gahfd 2R £
gt ¥ EGCGe] 8% 559 AAF Wtz siistd 78
oFEw 27 uZl|EES Table oY Aelsle] E9it} S
5= 20-60% Alelell A3 8% Fert FEAHUCH 71 gk
175294 ug/mie1At. AUC 32 2052+ 1082 g - min/mio]
AL, BFAFAIZHMRT)S 121+ 112 o190t} 15 mge] GTC
& AUFAsi 2w el EGCGe EAFTFE-ATATH
300 mg®| GTCE 737549319 vle] EGCGS 8FT=-
A2AE 012310 deconvolution HLE T3 F4EER
Fkayrs 00102 min'o|R 3, FFHIR7 1= 698+ 12.8% ©19]
t}, B =FollA H&3% deconvolutioin-S AFEN7} 48
9] $=Be s o LT  de el 15me
GTCE JUFALSIAI-E wieF 300 mgd] GTCE A7F Z
24T BA59E W] EGCGY 4% 557t vlwd F
A3t SN HIBL OB F (Figure 4 2 Figure 5),
deconvolution HE &% & vtz 7Y, wEhA
B AFERgN B3 EGCGY F44s AFES 24}

oz ook & Aot} 3, GTC 15mge AW
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Table II-Summary of Pharmacokinetic Parameters of EGCG
Following Intraduodenal Administration of 300 mg GTC in SD
Rats
Pharmacokinetic Parameters Mean £ STD
Cinax (Hg/m]) 175+ 94
Tinax (min) 35.0 £ 19.1
AUC;4 (ug - min/m/) 2052 £ 1082
AUMCy; (ug - min¥mi) 256299 + 158103
MRT4 (min) 121+ 11
Kk, (min™") 0.0102 = 0.0016
1125 ans (Min) 69.8 + 12.8
Eq (%) 22.5

Cinax and T, values were read from the raw data.

AUC;sand AUMC;, were calculated by a linear trapezoidal rule.

MRT;y was calculated by AUMC,/AUC,.

k, was calculated by a deconvolution analysis of the time courses of
EGCG plasma concentration after iv and id administration using a
computer program PCDCON (W.R. Gillespie, The University of Texas,
Austin).

Fy (bloaVallablhty) was calculated by (Did/AUCid)/ (D,V/ AUCW)
Subscript id means the parameters obtained after intraduodenal
administration.
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