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INTRODUCTION
The predominant catechins in green tea extract (GTE),
including epigallocatechin gallate (EGCG),
epigallocatechin (EGC), epicatechin (EC), epicatechin
gallate (ECG), have different chemical structures and
pharmacokinetics, with EGCG showing a longer
elimination half-life than EGC and EC.1,2

Objective: We aimed to develop a physiologically
relevant mathematical model of catechin metabolism to
assess their kinetics relative to their structural attributes.

Hypothesis: The gallated catechins (EGCG and ECG) will
be excreted faster than non-gallated ones (EGC and EC).

MATERIALS AND METHODS

RESULTS

CONCLUSIONS AND DISCUSSION
• EGC was eliminated faster from plasma
than EGCG, which may be attributed to a
different renal handling of the gallated
catechins.

• Our results support the between-catechin
differences in pharmacokinetic profiles
observed in prior studies.1,2

• These findings may help to optimize the
GTE formula used in future clinical trials and
inform studies of GTE toxicity levels.
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Fig 2. 
Confections 
with green tea 
extract.

Mathematical modeling:
The mean fraction of dose of all 4 catechins was used to
develop a multi-compartmental model (Fig 3). Data were
fitted by iterative least squares regression analysis in
WinSAAM software.

Fig 3. Plasma and urine samples were collected at timed 
intervals over 12 and 24 h, respectively. 

Fig 4. A minimum of 7 compartments (circles) were
necessary to fit the model prediction to observed data
and accurately quantify fractional transfer of catechins
(arrows) between organs.

Fig 5. Compared with EGCG, ECG was
eliminated from plasma more rapidly. Symbols
represent observed data (n=18). Lines
represent the model prediction.

Fig 6. Compared with EGCG, EGC showed a
higher fractional catabolic rate, a faster transfer
from liver to plasma and the uptake by kidneys.
Data are means ± SEM. *P<0.05,**P<0.001
(multiple t-tests analysis), n=18.

Pharmacokinetic data were collected
from healthy adults (n=19; 27±7 y;
22±2 kg/m2) after oral intake of 0.5 g
GTE in 3 confections (~3 cups of green
tea) containing 290 mg EGCG, 87 mg
EGC, 39 mg EC, and 28 mg ECG.
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Fig 1. Gallated vs. non-gallated catechins
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