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~and 1 1s consumed globally Alth@ugh the levei of tea con
‘world it IS beheved that tea consumptmn is second only

and has been Wldely consu ,
tea to antioxidant beneﬁts 1 ectmn agamst the damage caused by czgarette :
smoke, poHutlon, stress, and oth, for an overview, see e.g., Mltscher 1998, The -
Green Tea Book, Avery Pubhshmg Gmup, Garden Clty Pa:rk New York and

: Welsburger, 1997 Can. Lett. 114 315 317) . o

Scientists have now 1dent1t1ed many of the natural substances m green tea that rnay
provide the majority of its health- beneﬁts One class of chy als that has attracted much
study is the polyphenols, also known as catechms The pol ols describe a class of
substituted phenolic compounds that are known as ﬂavane 'techms The ;
polyphenols in green teg that have been 1dent1ﬁed are ca epxcatechm (EC)
gallocatechin (GC), gallocatechm gallate (GCG), epigalloc ‘-EGC), ep1catech1n
gallate (ECG), and ep1gdllocatechm gallate (EGCg) (FIG- ddltmn, caffeine,
theobromine, theophylh ne and phenohc amds such as galhc amd, are also present as
constltuents of green tec n smaller qu.

many studles to determme 1f 1t is respcmmble for the annox d
effects of green fea, as reVIewed by Ahmad and Mukhtar 1

: ant1~car01n0genlc
atr. Rev 57 ,78 83

FIG. 1 Chemical Structure of Epigallocatechin gallate (EGCg)
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The Green Tea Pweparﬁtio'n o

Through Iaboratory screenmg based on'the potent for mhlbmon o 'ancer cell growth
one strain of green tea has been sele ted from twenty strains of green teas as raw material
source of our product This te alled Long Jin (or Dragon Well) produced in
‘Hong Zhou of China. The coj - en the farmer and North China Pharmaceutical -
Corporation showed that the plan een tea didn’t admxmstrate, L any chermcal :
fertilizer, and pesticide. The teaieav s collected were not processed through -
fermentation, which is a traditional method for commercml t cducts The tealeaves
wﬂl be washed drred and powdered for extractlon prccess i ,

The ‘E-xtractmn of Green Tea; S

EGCg isa marker for extractlon of ¢ green tea in our products
tea material contains 40% EGCg The extraction method use
water extractlon procedure see beicw chart %

»concenzratxon of our green
D\ CPC manufacture is’het

~ Preparation of Green Tea Extraction Powder

Clcaned,dned andpowderedGreen Tea Leaves fromcntracted farm ;

/1’3




: Green TeaLeave% were extractedvmh 10 volumesof bo

_ Centrifugation

iling water for 1 hours

=

v

L {-Pellg:t‘ i L | : natant =

Re-extraction WI’tﬁ'l()' ik o r funnel | |
volumes of boiling water fo Lol S R
lhours R BT e S i o
l /| Concentrated by evaporatlon
‘ s e der: reduced

: Ceﬁtfifuig'atiidh:

| ,Pellﬁe{t -

Green Tea Extracted
T Powder :

, Product Specnﬁcatlons (translated Versmn from Chm smnby NCPC

manufacture attached below)

Product Name. : Green tea extracted powder (Iﬁ@f}}; s 2.
Content: ~  40% EGCg, seej‘followmg Figs2-4.
Manufactuler ~ North: C} ina . armaceut , al orp at;;on (N CPC)

: ast : Prowce China.

M1croorgan1sms :
Total plate count L
E. coli :
Yeast : : :

Pathogemc bactena Not detected

o'




Heavy Metals S :
Arsenic <1.0 ppf
_ Cadmium  <1.0 ppm
- Mercury  <0.5ppm
Lead <1.0ppm
i Copper R 20 ppm :

: Pestlcxde Contammatlon ;
: Hexachlorobenzene
Quintozene ~ ‘
‘Pentachlo mtrobenzene ( C N’
Pentach roaniline
Pentact thmamsol

NotDetected:

(ot Detected
Not Detected -
n-Not Detected'-
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_:SU:MMA_ OF DAT ‘Af,EQR;CHEMICAi;SELEC’FION. i

(»~)—Ep1gaﬂucatechm galiate
o 989-51-5

'BASlS OF NOMINATION TO THE CSWG

Cancer Blology, National Cancer Instltute (NCI) EGCC_,
cancer chemoprevermve agent As such it requtres evaluat:f' /

of EGCG ‘as well as 1ts antlmutagemc
pro- apoptotlc effects on mammahan cens both in vitro and invi

by the 1994 Dletary Supplemem Health and Educatxon Act allows
green tea extract, thus leadmg to ;ts wxdespread product;on and,
US consumers to EGCG ' g N

mortgemc antl—anglogemc,,‘;

Because: EGCG is 'a compone'nt Fo'f a“diy‘e‘t'ary suppleme’m ts r rs cannct be;compeli d
by the government 1o test the satet}, of thls substance The i
effects assomated with EGCG consumptmn mcludmg‘lts, k 0

‘scarce EGCG consxderatlon as a potem:tal chemopreventw“ a _y,nt

mvest;gatlon mto ItS safety

R} : S/INDUSTRY ,
Dr Harold Selfned of the D1v1smn of Cancer Prevenuon (ICP) at h . NCJ
on: evaluatxon of EGCG by the DCP as a poten’ual che rever ;;agent A L:pton Tea
! mv1ded mformatmn on dlstt‘ibutian imported tea. m the US..
' h beheﬁts of tea. k

customer serwce representatwe
A Us Tea Counc1] spokesperson provxded oeneral mformatx

an 'pmhferatxve and/or g
on brought about -
‘ ‘smcted marketmg of
fore, mcreased exposure of

n on the possible adverse
Vrcmogemmty, remams ‘
arrants an mdependentc

provaded information



-SELECTION STATUS O

»A.CW 12/12/00 R S

Studles reguested

Subchmmc (90 day) tox1c1t} study

Standard genotoxwlty battery m bactena and mammahan ceﬁ
Ratlonale/remarks et

A suspected actlve mgredxent of green tea posszbly respons&b“" ﬁtiéarci-riogenio effects

W1despread consumer exposure o te
extracts : :

L Of s:gmﬁcant sczermﬁc mtereé
Prevention is performmg subst intial w
components ' -

.NCI wllI.cgnduct—Ames and mou‘sclymphgmayassays i

een tea, and dxetary supp}emems comammg green tea ,



: 989 §51-5

CHEMICAL IDENTIFICATION Cha s

'CAS Reglstrv Number , o o 989»51-5 i

CASName N (—)~Ep1ga}10catec

. Svnonymsand Trade Names ; prgaliocatecht
ST ~ Can (»-)~ep1ga 1ocate

.p‘henyl) 2H-1-
R)-2-(3,4.5-

 benzopyran-3-
Hea ‘trihydmxyph ;
Sk »‘ 3 5 7~trxol 3.f

Structural Class:

CuHigOp

e Chem‘i‘cd!“énd;Ph‘vsicél Proﬁeﬁiésﬂzi,j :

* Description: nt of green tea extract

der or crysta s (Alexis

; Melting Point:

( )Eplgallocatechm Gallate -

( »'i(ZH) benzopyran-‘

Mol wt 45840

.-odorless white, faint

1997 Sigma-Aldrich,

Prepared for NCI by Technical Resources Infernational, Tnc., under contract nos, NOZ-CB-50511 (9/00) and NO2-CB-07007 (10/100)
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( )-E plgallocatechm Gallate
: ' 989 51-5

Solubility: o Sol in water (c}ear colorles}s soluuon at's mg/ml),

- acetone,  ethanol, me anol, pyrldme, ~and

: tetrahydrofuran (Sigma- h‘," ‘2,0()0).

‘Techmcal Productsv and Im‘ urmesk, EGCG is available m,research ’uantmes from Slgma-Aldrlch‘
cas. two dlfferent preparatmns comammg no less tha 0

] .,1999) It is also
(Alems Corporatxon ‘

o 'compound xespectwely, as. determmed by HPLC
' avaﬂable from Aiems Corpora‘clon at a punty of no
o ’2000 Fisher Scientifi ic, 2000)

“dletary supplements (Drugstare com 2000 MetherNa ) 000 Nature S Way, 1999
VltammShoppe com,. 1999) : , : ,

Prcpared for NCI by Technical Resources International. Inc. under Gontract nos, NOZ-CB-30511 (9700) and NOZ-CB-07007 (10/00)
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( )~Ep1gallocatechm Gallate |
L 989—51~5 :

'EXPOSURE INEORMAT}ON =

Productron ang Producers

: ~ Tea (Camellia. smenszb) is native to the East As:a

‘ o from the fourth centu:ry A.D. m Chma The mod !
E "spread of cultivated tea from Chma mto ]apan
"Europe m the smteenth century Development of e

' Amerlca, Russxa (Georgla), Austraha, and the P‘am
focalized practxces and tea products (Baientme 19.‘_\_ )

Manufacturmg Proc
product throughout ‘W
annual ramfall of at '} J

slightly acidic soil areﬁ the most faiforab]e for cuft‘ an ! 'f‘Camal/lg smenszs

N generaﬂy pruned a.nd m ‘:mtam@d asa shrub like bu ,
1997). e ‘

j_“iHarvestmg worldwrde is generally done by h

' .‘»ﬁrst recorded use dates - '
try; kas, its orngms in the

e\/enth century and into
Q "~~-Ind1a, Africa, South
, ands Ied toa var{ety of 5

Teais

m m hel ght ( Bai entl ne,

k smal! kmfe although A

.mechamzed harvestl fls ut zed"m Japan Ge a ,,and,Argentma The

consumable product, I
i plantatlons(Balentme,'* :

.,after pluckmg, thus pr e “tmg fermentanon OoI@ng
/the Ieaves are then ronedﬁ and drxed (Sega 1996) '

it ga},]yf‘_lpcated, near large

£ aa change in coloxj i
- S,@gal, 1996).

e leaves immedisately .
fermented only partially;

Prepared for NCI by Tecbnical Resources Inernatibnal, Inc., under contract nos. NOZ-CB-50511 (5100) and NOZ-CB 07007 (10/00)
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-) Ep1gallocatechm Gallate ‘

989 al 3

EGCGﬁanﬁwn EGC“

2000)

. EGCG is extracted from unfermented or haif*fer,
“hot water (80 — 100 °C), or a 4() 75% aqueous '

~' aqueous solutlon of ace&one The extrac‘c is washe'

o n of a!cohol or 230 — 80%

chloroform and transferred

into ‘an orgamc solvent such as ethyi acetate n- i ethyi 1sobutyl ketone, or

5acetone - The orgamc solvent is then remove 1

: fcomponent is freeze-dmed or spxay-drled The te [

phase hlgh-performance hqmd ; chromatogra
contammg 0= 25% :
volume). The resultmg EGCG roduct
or purn" ed by recrystamaatlon from water (Hara 1986)

: “'ed‘i:én‘t in ‘green tea which is
sold by most major food retaxler> Green tea 15 availabl from apprommately 70 raw
o _materlal manufacturers (Natural Product Industry Ceater,

Productzon/zmport level EGCG is the: prmc:pal aetxve i

'In 1998 world production levels of tea reached nea
' 'Councﬂ 2000) In 1991 supermarket sales of tea's ed the $1 billion level, and

: consumer purchaees mcreased stead:ly tor two. consecuﬂ

ed strong growth pamcul ly from increases in the

Us tea mdustry expects conti

'ready-to-drmk segmen food service category, and gourmet teas ( : ash Tea, 1999a)

The US 1mports of green tea fo consumptlon totaled $13 mi 110n in 1999 (ITA 1999)

»Accordmg to the Tea Councxl of the USA more than: 209 mﬂlxon pounds of tea,

. mcludmg more than 65% in tea bags, are packaged fi r
- (Stash Tea, 1999a) Accordmg fo.a spokesperson fo

supphers of tea in the. US), all prton~brand tea bags ar packaged in the US (Llpton
Tea, 2000). L , e i

) ’sumptton m the US annual]y
on Tea (one of the ma_]or

Chemlca] Sources I ntematlonaﬁ l:sts twelve supphers EGCG mcludmg eight in the

- US, and seven supphers of (JTE mcludmg tw

A

CG is. present in: all types of tea However, 1ts content in black
and oolong tea 15 usuaily/less than ha]f of that in unfermented (green) tea (Anon o

eagieaves by treatment thh’

la‘uon and the: resxdual‘ ;
ns are separated by reverse- ,
_ LC} usmg an elutmg solu’uon
\j - 35% tetrahydrofuran and 65 - 85% ‘water (by
'fcan then be concentrated, dned and powdered ‘

'hree mrlhon tons (UK Tea, :

years (through 1993) The o

he US (Chemlcal SOU]‘CGS"
Intematlonal 2000) The ()PD chemical buyers dtrectory hsts three supphers of green

Prepared for NCI by Technical Resources Intermatianal, Inc.. under contract nos. NO2-CB-30311 (9/00) and NO2-CB-07007 (10/00)
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- reachmg 4% in 1996 (Segal 1996) In 1999';’

(«—)prxgaHocatechm Ga}late'
: : ; 989—: 1-5;

tea (Aceto Cdﬁa"\' F‘l'a,\
’ 31 supphers of GTE ,
: EGCG is available from ngma»A]dmch and Alex;s

‘ /F1sher Scientifi ic, 2000) ‘ o

atmn (Sargma—Aldnch 2000

S 'Nelther EGCG nor GTE |s hsted in the EPA & Toxm./Su 5s tances Contro Act (TSCA)
e Inventory (NLM t999) , - SRR e

S '-Use gattem Priorto Worid War II the amount of bi‘ d green tea consumed in the
: vUS was comparable eé* :

/ thh oolong constituti
from the US market t
black tea. Immedxate

black. - Smce then, the ,
 10% ofall tea 1mported by the US (ITA 1999)

: 'klng tea (loose or in tea

3Thé‘ most'pop’ular' greén‘iea' prodUcts are' the dr‘ied herb fo
’bags) and encapsulate ffextracts Green tea has
‘sunblocks, cream rmses ~and ether body care preduc{

/ otherNamre com, 2000)

) _Some examples of: vamous green tea-cantammg prod ) vesented in Table 1.

Prepared for NCI by Technical Resources Interti

a popular 1ngred1ent in

ra



 Table1. sffome‘sgxef@n tea products sold to consumers

(~)—Epwailocatechm Gallate
. - 989-51- 5

- Prodnct Name

Com pany

Green Tea
- Extract

Natural Brand o

" Standardized
‘Green Tea
_Extract

- Nature’s W y

| 175-mg capsules, ¢
;cher mgredxents; dic

Green Tea
Extract v

ca:techms (60%
ntains magnesmm

T NOW.

~Green Tea
Extract

Connectld’nsf" ;

" Stash Matcha

Stash Tea

~Sencha

O Cha

Green Tea
Facial

Lotion

~ Aubrey Orgamcs’ :

) C_leansmg ox

se, corn oil and
a), lemon peel, blue
amins A, C and E.

‘Green Tea
- Sunblock for

25

Children SPF |

ems'mclude green
cid, oconut fatty acid -

i oﬂ whxte oamei!ta oil, titamum dloxide,
blue camomxle mtrus ‘;eed extract

ents mclude aloe vera |

Human Exposure o \ :
OCCupanonal Exposure No reports of occupatxon/: X
“the available | |terature No hstmg was found for (
Exposure Survey (N@ES) which was. condu

, Oe_cupauonal Safety arild,‘,Hea,

2000; Stash Tea, 1999b.

the Nati()nal Occupational

and }983

(NIOSH) between i

m’ 2000, N,afl}r'af |

e t0 EGCG were found in

Natlonal Institute of

Prepared for NCI by Technical Resources iniern%tt&qhak: In

der contradt nos, NO2-CB-505 11 (3/00) and NO2-CB-07007 (10/00)
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(—)»Lptgallocatechm Gallate
. ’ 989- 51 -5

' Envir onmem‘al Expos J

the cultwatton and processmg of tea. No specaﬁc mformatlon on env1ronmental
: exposure to EGCG was. found m the ava1lable l1terature e

~.Consumer Expasure Human exposure t0 EGCG ol
ftea as a beverage, as: well as through the use o plements and skm care
, products contammg G,_ E o ‘ ‘ '
: Tea is the most WIdely consumed beverage in the - water ,amdi,canf be found
in almost 80% of all U&a households Accordmg t

ly ( _Slfas_tl Tea‘,f’l 999a). :

; Envi }onmental exposure to. EGCG appears to be llmlted to. |

ar;ly via consumptlon of -

uncil of the, USA, nearly

E:consumers were found m the avallabl hterature S

The manufacturernrecommended dosage of GTE consumed} as a dletary supplement SRR AN

m; FGCG) 1 -3 times per
(Dwgstore.eom, 2000;
: Waya 1999; Nutrimart,

- varies. greatly and ranges from one 170- mg capsule (.

B day to six lOO -mg capsules (SO mg catechins)
_/MotherNature com 2000 Natural Connectlons 1999
".2000)

Regulatory Status: Smce 1994 dtetary supplemems ha e be , i’ted?uncler the Dietary
,Supplement Health and Educatlon Act (DSHEA
: market prtor to October 135, 1994 the DSHEA requlr

“them to remain on the market The labelmg requxremen

ary- supplements on the
nepreof el safety in order for

forc_ supplements allow

warnmgs and dosage .mmendatrons_as well as substanttated 15 ;,ructure or functlon”
claims. All clalms must p nently \'note that they have not bee ‘eevaluated by the
FDA, and they must r? the statement “T hlS procluct is: no
treat cure or prevent amy dlsease” (FDA 1995) :

: ",-Tea is subject to the Federal Foocl Drug, and‘ : Act, as well as the Tea

: 'lmportatton Act Under the latter law, ted offered fc st meet the standards of

B r'pur1ty, qualtty, and tltness for consumptton pre,

: No standards or gu1delmes have ‘been set by NIO

~exposure to or workplgs,ee : allewabl levels of EGCG.‘_; EGCG ls‘not on the Amerlcanf .

-7

LA

Prepared for NCI by Technical Resoutces International, Tnc., under confract nos. NO2-CB-30311 (9/00) and NO2-CB-07007 (10/100)

ended o dtagnose %

ed tmdevll CFR 1220 (FDAf

[ or OSHA for occupational
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. (-)-Epigaliocatechin Gallate
o 98951s

nferer Govs t of compounds for
- which recommendations for

‘ gical exposure index
“(BEI) have been made. AT '

Prepared for NCI by Technical Resources International, Inc CB-07007 (10/00)
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i («») Eptgaﬂocatcchm Gallate
: : 989 51 -5

EVIDENCE FOR E%OSSI,BI;EQ.. “ARCINOGENIC ACTIVITY ,

Human Data No epldemxologlcal 9tudtes or case leports inves gatmg the association of
dentif' ed in the avatlab]

exposure to EGCG and cancer I‘lSkS m humans

hterature

Ina Hong Kong retrcspectwo study of 200 fem n /c‘aﬁpg’;;’:“}patiénts and 200

S matched controls subjects were - mterwewed about ea its"" srﬁOkiﬂg histories,
grcsuits demonstrated a

T 1 sk among green tea—drmkers :

and hfettme exposurcs to emuronmental poliut
o stattsttca]ly mgmﬁcaut 2 7 fold tncrcaso in lung ca- k
(Tewes et al., 1990) ‘

EGCG has been tmph “ in smg green tea~mduced asthma l‘ho study conducted ‘
by Shirai and co—w;,rkers oxammed throe groups of subjects ﬁve nonatop1c

nonasthmattc volunteers ﬁve asthmatics with n : prs mous ”"posucrc to. green tea dust,

- and three pattents W1th green teanmduced asthma patlents exh;btted an‘

. immediate skin and bronchxat rosponse to EGCG‘ none of the asthmatlc and
healthy corttro}s showed a posxtwe reactxon EG ot;sod a dosc~dopendent

histamine release in tﬁ/c out of’ seven greon tea—sc

@atfcttts; but not in asthmatic
and normal contro s (Shtrat et al 1994 Shirai ef al e

v DA Office of Specia]"
Nutrmonals as of October 20, 1998, out of a total of 2621 'a,verse events mvotvmg

; / GTE ‘was 01ted in- 28 Advorsc Event Repoxts made fo tf

3451 products None»"of the 1e] orted adverse events mvolved consumptlon of GTE
I dietary 'Supp ements. Accordmg to FDA, there is no
certainty that a repo, d adv se event can: be attrtbuted to a pamcular product or
mgredlent (FDA 1998) : o - :

'Kaml jo and co—workers have rcported on a 36-yrw ) \}t/»i‘th ‘;sc’hiZOp}trenié who,

upon. consumptton of graduany mcreasmg quantmes/ ooiongo ea (up to fifteen litersa

- day), was hospltahzed W1th del; mum (whtch resolved after ab. tmem:e from oolong tea)

acute renal failure w1th hyponatremia and sever hdomyoiysm However the
'chmcd] course. suggestod that caffemc ‘which is present i otong tea, was primarily

el al, 1999).

responsible for the rhaodomyotysts and dcylrtum‘v(; i

‘Prepared for NCI'by Technical Resources:Intetnati

Tic., under contract nos. NO2-CB-50511 (9/00) and NO2-CB-07007 (10/60)




(—-)aEplgallocatechm Gallate-
At 989~51~5,

Animal Data

Acute Studzes The oral LDsoi\'\' f F GCG in mwe was reported‘as 21 70 mg/kg bw (NLM R

- 1999). e ‘ (
Subacute Stua.’zes Stratton and co-workers report : ,hxch female BALB/c;
.mice were. deha;red by shavmg or wnh a top ( ry. aaad treated daily w1th,

;1 = 1()% of EGCG in Hydropmhc Omt ent

= .?'67 and 73% or ma!es and femaies, respecn, '
i ;Hewever in 6 - 8'wk*old maie wass mic
- fractions did not produc:e tumors when'

;mg/ammal/d for § diwk for an unspem
ne study the tea fraction

~ fifteen months dld not mcrease, the tumor mmde

‘months). ';In;thefs}

'- 'lerose and. co~woy‘ érsrex
icatechms to ]
?carcmogeneSIS _fmodel; Car
E.catechms However they mcreased: b epe
{durmg (0: L or 1% catechms)»and aﬁer ( 19 catec

‘ :ev1dent by a 51gmf' cant . mcrease in the num

‘; ﬁplacental f'orm -po: "txve hver foci- per: cm2 In
tftumors mcreased:‘f groupw of ammals treated
;were not s1gmf' ican ] y{dlfferent from the contr_

tal, 1993).

, %In a 567 day study, male and female CD :
: 1benzo[a]pyrene (BP), then three txmes a day with blac

mogen GXPOSUI‘C as was

r 30 d In chemtcallyf
fested as erythema and
7% reductlon in body:

unm.death vanous tea
cul i'neously at 1l =20
fime (pmbably ﬁfteen L
d by gavage 5 d/wk for
bmgh@n et qz».,i 1991 >

| he‘effects of dletary admm:stratlon of green tea' ‘
in a muln«organ_‘ v
e-_‘ was mhlbxted by:f

]utaihlone Swtransferase‘ i

ms,although the f‘vyal;ue‘s‘ : |

were -painted once with
tea infusion. Treatment

Prepated for NCI by Technical Resou”rces; International, | ne., under Contract nos. NOZ-CB-5OS 119/00) and ’E}OQ;CB"—OIOQ? (1000
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W1th tea (but not’
tumors, espec1a1 ly squamé;us ceil carcmomas, as compared 10 the tea*untreated
controls (Bogovskx & Day, %977) o : '

 Short-Term Tests: Review of the“ axiéanabié ‘ihfcirmaﬁé&ﬁg

The results of EGCG,

/Nakagawa and: co-workers showed a dose-dependen emplasma concentration

of EGCG admlmstered to healthy valumeers (Nakag awa

S

Hic o anmc’v c1d) sxgmﬁcantly shortened the latency of skm‘\’"f

3 nd, GTE mutagemcity, :

healthy adult "subjects,‘ ‘
eXCre thI‘lS, as well as

‘Brepated for NCT by Technical Resources Intemafional, Iné.. under contract nos. NO2-CB-50511 (9/00) and N02-CB-07007 (10/00)
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“dies of EGCG and tea.

-Preparation |
tested

Test system/stram
~or cell line

e Result : ‘.“‘Rgfjerencesrv

: Endggmt mutatwn

EGCG

I TAL00 =

| Amestest wS-9,
'TT dose not reporxed

1 1996

- positive; Wexsburger B

Greentea
extract

s Zyphzmurmm -
| TA98, TA100

: Ames t{:st w/wo S- 9

5 Yamane et
1al., 1996

Greenand
black tea
infusions -

1S typhimurium
| TA98, TA100

| Tewes et al.,
1990

‘Black tea

S typhzmurzum i

TA1535, ”IAISSS

TA98, TA100,

s Nagabhusha

 |netal, 1991 |

Black tea

wing

D melanogaster

( w/v)

recombvmatmn test (g
G (SMART),O 40% ST

Graf p él ;
| 1994

| EGCG

" [imanishier
induced | af., 1991

EGCG

0 imziﬁis’hi et
‘al,, 1991

Black tea

| -infusion

SWISS mouse bone

marrow: cell

‘{ﬁ&ukheqeeet
al., 1997

EGCG

‘,kﬁsRszzpmsdﬂ_-l”~

tal, 1998

A fj.f(;)hshi’tné ot |

nt: mwmsomal d' "‘ran

‘Green tea infusion | Isol. Wistar. rat.

liver- :
' mncrosomes .

4 mg/mi zn Vitro i

| Minocha et

 aL1986;"

Green tea infusion

‘Wistar rats (in -
‘vivo study)

| rats sacrificed after

*1‘6» mv/kg bw IX sc,

‘hrand mlcrosomes

: i) pre;gared

|l 1986

| Minochaer

. Prepared for NCL by Technical Resources I}x}giﬁaﬁpnalz

- under contract nos NO2-CB-505 11 (9/00) and NO2-B-07007 (10/00)
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© . EGCG and EGC in the salxva and subsequen

(v) Lplgallooateohm Gallate
: 989- 51 5

i 3“‘\',

Ina study with- elghteen mdlwduals gwen L. 5 3‘O>:ﬂor 45¢ of decaffemated green tea

in 500 ml of water, the txme»dependent maxxmum plas "a concentratlons (Cmax) and
lasma concentration values

_urmary excretions of tea catechms were. measured.

reached Cma\ at1.4 — 2 4 hr aﬁex mgestzon ina _dose-dep: ndent manner, approaching a
plateau at the 3.0 g dose The ha f-life of EGCG was approxxmatel} 5~35.5hr, almost

f_‘of whlch unllke EGCG

: -tw1ce that of eplgallocatechm (EGC) and eploatech
were excreted in the urme (Brown 1999)

, When an infusion of green tea contammg approx;mately 400 mg of catechms ‘was

given to healthy vol

ers,: EGCG was detected in plasma- samples reachmg Croax 2t

two hours post—adm

de;teetable amounts,olgi techin metabohtes to*talmo 60 mg (Brown, 1999)

: When eighteen healthy adults consumed elght cups pe | lay fof gre’en, tea, black tea,

~ black tea with mitk, or water, lor three days, a gradual increase in plasma catechin
- levels m the mommgs and evenmgs was observe |
when no tea was consumed ('h‘een tea catechins were found in the protein-rich
- fraction of p asma (60%) and i m high-density hpoprotez

¥ black tea did not affect any of the parameters measur /a n: het Hofet al,.,fl 999).

i‘fcatechms was only lO = 20 min.

, hdldiing an ‘EGCG“‘so on m the mouth for a few utes resulted in ‘the presence of

‘ urine, suggestmg that

EGCG was converted to EGC in the oral cav;ty an
.-through the oral mucosa SA catechm esterase. wh
n,, 999) 5

:;h:‘catechms were absorbed
nverts EGCG to EGC, was

' found in the sal iva (Br';

 Animal Studzes A study on bloavallabahty of ’H ;Ev G in CD-1 mice ‘reyeélled a wide

, 'dls‘mbutlon of radloactmty in multxple organs.. Spemﬁc"_
all reported EGCG target organs (d:gesnve tract hver lung, pancreas, mammary

B

Prepared for NCT by: Tech‘nldal Resources lntem!aiitld?nﬂl; lhc.;axli:nder» contract nos, NOZ'»CB,{jSOSH (9/00Y and NO2-CB-07007 (10/00)

Uvme samples collected at 6 - 48 hr contamed‘

e leyeil's!decllned overnight

3%). Addition of milk to
In another study wnh szx healthy volunteers peak salxva levels of EGCG (4 8 - 22 0

Interestmgly, i

radxoactmty was found in

/78
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gland, and skm) as. w*e;- .as
amounts of radioactiv

; y wer ,,found m va],ousorganskone hour aﬁer admmlstratlon,;

~and the levels graduaily mcreased up to
admmxstered radloactmty had”,een e v‘,k're’ced in urine,

_ o.in‘foc;es,~(8ugan'uma etal.,
-1999) o ‘

- Nakagawa and Mlyazawa sho ‘ed that EGCG adm}m x:a a Stomach tube to male

bed from the d:gest

._Sprague-Dawley rats was, abs

in the plasma, liver, br n, sm 1 mtestmal mucosa, and colon mucosa, thh_ the ‘small

'v'mtestmal mucosa constltutmg the most enrxched “'_"ss
1997) : o

Terarogemczty Neur: f L fects such as anencephaly and fspma blﬁda, Wthh are

usually assomated wuh g

2000), have been hnked
?perlod (Correa et al 2000*

the actwe constltuent responsxb]e for the GTE effect on"
etal., 1997) , P ‘

the chﬁmopreventlve effects of
he past decade. EGCG is a
tion of non melanoma skm

,T umor [nhzbztzon A vast amount of mformaﬂo

' EGCG and other tea catechm as been accumul
subject of ongomg Phase iIb chmca¥ trxals for p_
cancer, _eumed at: demonstratmg that specxﬁc h;stopathologlc and morphometr:c

. 14

Prepared for NCT by Techmica Resources Imematianal e, nder Contract nos. NO2-CB-505 11 (9/00) and NO2-CB-07007 (10/00)

989-51 5

he bram, ktdnev, uterus, ovary, and testes Slgmﬁcant RS

'24 hr, 6.6% of total

eachmg detectable levels

‘musszular ijCthl‘lS (Das ~

1



- 2000). Furthermore EGC

o s _"and 1mmunoh1stochemxcal bxomarker changes can be
, safely modulated by‘” 1eMOopIe ntxon agents (Levme et al., 20\{)0) Se!ected tumor
W mhlbmon data on ECJCG are presented in Table 3. ’ ;

abnormahtles, gene_ (

Amlmutagemc Pmpertzes EGCG exhxblted s:gm (

- actlvny ~against N—methyI-N’-mtro»'N'«mtmsoguam MNN(J), - N-nitroso-N-

] éfmgmquxnol:ine-Néo;z(ide

. methylurea (MNU), fo pet, captan 9-ammoacr, _
' (4-NQNO), and BP;T
suppressed aﬂatoxm l ‘nduced chromosoma,l

S assessed by Ames test

rat bone marrow cells in
to and Fujie, 1991).

vivo ‘when admmxstered, 4 hr pnor to the carcm,.

and other tea catechms suppress{i\\
,cmms factorua, whxch isb 1

It has been suggested
inhibiting the release 0

promotion and progres, f,n of mtxated cel]s as weﬂ as pre ;aat cells (F uyk;et als,

ing of both the 12-O-

‘was shown to. red
: acetate : (’I PA)—type an
promoters (the two- major c]asses of tumor»pm, '

‘ tetradecanoylphorbol

{the;r receptors Thxs

‘ i.“sealmg” effect of EGCG is achleved by lts mter ¢
~of the cell membrane (Pupkl et al 1999)

_ Prepared for NCI by»Technic‘ai Resources Tnters ational

TG, under Gontract nos. NO2-CB-30511 (9/00) and NO2-CB-07007 (10/00)

( )-prgaﬂocatechm Gallate -
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depmdent antlmutagemc‘ '
al, 1999). EGCG also
mor promotlcm by

d.to st:mu!ate tumor.

kadaié ' acidétype tumor :

e phc)sphohpui bllayerf

Ve
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|| Species

Sex.

Strain/ |

ff ‘?‘R‘e‘sulis}‘. o

','Ref.\ ‘

Mouse

|C57BL/male

incidence of
(duodenal -
- |tumiors

INLM,

2000 |

Mouse

C57BL/male

10:005% in diet for 12 wk f N}

or (Inhibited

incidence of
- |duodenal

kooo |

[Mouse

Stram Al

female

:‘560 ppm drmkmg water

_ \; #¢1 -(3-pyridyl)-1-
. |butanone, 11.65
ERent ! mg/kg 3X/wk forl()

lung tumoré

; tumors

NLM, |

ooo |

Mouse

[SENCAR/~
female

for 7d pmor to carcmogen,

‘ dermai

15 umol/0. 2 ml’ac"e’ibhe‘lfﬁ{/d

, nmol/() 7. ml aceta e

fnhibned '

Imultiplicity of

A), |skin tumors.

NLM,

2000 |-

Mouse

CIHAENCR
male &
female

0.05% in dﬂnkmg Water for
58 wk G

: ZX/wk dermal”’ il
None -

s Inhibited

{incidence and.
multlp lcxty of

Ein spontaneeus

INLM, |

2000 |

Rai .

5 Wist’-ar/maléﬁ

10. 05% in drmkmg Water for e
3 ‘15 wk ; i

mmdence and:

. |multiplicity of -
|stomach tumors | -

~ 'Yamari ,

lecetal;,

Rat - |

‘ ‘WiStér/m ale

oosxdtfwwk NG

for |Inhibited
_|incidence of -

“Istomach tumors.

{Yaman

eetal,|
1996

~ |Rat

- |Dawley/.
female

0 Promotion of or
o 12000
- |mammary gland|

no. effect on

NLM,

- ltumors

- Prepared for NCI by Technical Resources Intern

1996 |
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Antiangiogenic Ejﬁaci‘k Green tea consumptlon by ammals mhxblted vascular
: endothehal growth factor (VEGF)~1nduced angiégenem S, EGCG ‘was able to inhibit
' endothehal cell growth n vzz*m and the angiogenes
- 1999). It has been suggested that the mechamsm of an
_involves. urokmase mhxbltion (Swwrcz et al 1999

pmc» S5 m Vivo: (L Allemam
; ;‘ogemc actlon of EGCG

fAntzhepatotoxzc Ejjfecm Green tea has been sho_
: _»hepatxc tissue damaga in rodent«; A 2% green tea il
as drmkmg water prior’ to the chemxcak treatme

‘Ven to male rats or mice

'by mtrapentoneal a' mmstr&tlon of 2—n1tr0pr®pane ga :,ctosamme and penta—

jg ((;upta ot al.,, 2,000),
CG blocked cell cycle

| mhlblti()n of cyc mvdependent kmases 2 and 4 or
"p27 (L:ang et al 1999) -

lymphocytes, treated w1th

= '2000)
Antzoxzdant/Free Radzcal Scavengmg Eﬁ’ects Mo

,m Flgure 1 (adapted‘
. from Pxetta etal, 1996).1: '

“Prepared for NCI by Te_chnic‘él‘ Res‘ources:'lhtemgt&ona!;‘: In

for contract nos NO3-CB-30511 (9/00] and NO3-CB-07007 (10/06)

mhlblt chemlcaliy induced |

the hefpatotomcuy mduced‘ ,

oma cells, perhaps via

CG _;sexhlblted DNA fragmenta n characterlstlc of ‘

2
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“UHRH

 Figurel, Free radifcal ®) ﬁsucavengi'ng%

: The free 1adtcal scavengmg propemes of caiechms have'been weli studled partlcularl :

'durmg the last decade fThe ¢ y ev&dence of antmxxdanve propertxes of. EGCG came
from the experlmenﬁa
.-hpoxygenase (ICso—- 10 2
1nh1b1ted TPA- mduceyd\f oxxda e DNA base mod;f catlon in H
,Cu “-mediated ox1datxon of low densny 11p0protem‘“(L13L) r‘edyu'ce‘d«? fte{ﬂ—fbuty];
,hydroperomde-mduced 1p1d pe;romdatlon and blocke k
';oxygen spemes derwed from NADPH—cytochrome’Pél

p;qducti’en‘ of reactive

/ V {cooked meat carcmogen 2«ammo-3methyhmldazo[4 7 mcﬁme(Surh, 1999).
i Interestmgfy, while low concemratmns of EGCG; thibi ,

, vcaused by hydrogen peroxxde or 3wmorpholmosydn ) pemxymtnte generator),,

o at high concentratlons EGCG ﬁse f mduced celIulv\' I NA damage (Johnson & Loo,
2000). - - L

_~>1mphcated in several patholmgic condmons, xnc{u,'
’;}996) In pamcular, tea polyphenols have been sugg

;ithe Seven Countr;es Study, the average ﬂavanol
:jmortahty rates ot cor@nary heart dxsease aﬁ:er 25 year ﬁf
-1995; Hollman et. al., 1999) :

raliy

-10f§v-up ; (Hg:rtcg ‘et al.,

. \“1”§”. v» ’. )

~Prepared for NCI by Technical Resqu’r:ces\"f‘ memﬁﬁqpal,\I‘h&:;,ri}mder‘cbﬁﬁﬁafnus, NO2:CB-50511 (9/00y and :NOQ;C;B;Q?{)O? {10/00)

: Qwed EGC() induced inhibition of soybean_\ |
1) (Ho et al., }992) Later, it was‘repor’ced that EGCG
n HeLa cells, inhibited

,-,med&iatjéd oxidation of the

\':fe%g?seiy ;CO?‘erlated ‘with

o
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cholesteroi Ievels and reduce(i blood pressure m spontaneoué!y hypertenswe amma]s :

(Dreost1 1996).

"‘Antzbacterzal and Immunomodulatory Eﬁ‘ects A
bactenmda] bacterzostatxc, and/or anmoxw a iv
B components agamst Bordetella pertusazs (Horzuehr
: '(Mabe etal., 1999), enterohemorrhaglc Escherzchzac .

"enterocolztzca (Yam et al., }997) the ~oral bac_‘ i i,P@rphymmonas gzngzvalzs

(Sakanaka et al., 1996) several spemes of Mycopla&ma {Chosa et al 1992), and even :

methxcxllm—resnstant Staphylamccus aureus (Kono et al., 1994)

The data regardmg 1mmunomodulatory pmpemes of EGCG Temain somewhat
» 'contradlctory Some Qbservanons mdlcate that EGCG'

effects on the host. For example, EGCG has been in
: radlatlon induced mﬂammatory responses and i

ed in reducing ultrawolet

leukocytes in human skin
:-(KaUyar et al; 1999) and blockmg hpopolysaec "'endetexin)v,indﬁced"tumor
7 necrosts factor produc‘aon and iethahty in BALB C ng et al,1998) ;Ojther
: reports, howeverq pomt to pro mflammatory char
: ‘stlmulatxon of human monecyte and polymorpho ear ceH iodination and
T /.mterleukm 1 pmducmon (Sakagam etal., 1992), as wel% as erythiocyte-dependent B

cell mxtogemclty (Zenda etal, 1997)

ctivity Rel M’GCG is structurally related to other fea ﬂavanols,
catechih,' epiéa;teel'fi picatec _mﬁ, gallate and eplgalloeatech'
acid. Catechm (CAS ‘
- bioassay and was found to mduce stomach tume

‘ ’F]avanols (except epigailocatechm) and galhc acxd ha’v

' 1999 NLM 2000) In addltxon, mvestlgatlons
- inhibition produced an. extensrve amount of data on th
- flavanols (NLM; 2(}00) ected carcmogemc
m0d1ﬁcatxon data found m the avallable htera:ure are prese

itumorigenic properties of
‘ 'tagemcxty, and - tumor
_ed inTabled.

Prepared for NCl'by. Techniéal‘ Resources International:Inc., i;’ﬁdex contract nos. NO2-CB<50511(9/00) and N02-CB-07007 (167007 ;

;reperis have aliuded to the

of EGCG and other tea

92) Helzcobacter pylorz '
Okubo e't al., 1998), Yersinia

rt: trong antx~mﬂammatory

es of BEGCG, such as

. as well as to galhc :
o 1a54»23~4) has been tested”forlcar nogenicxty ina two-vear,' :
4 rats (NLM 2000).
,:feund genotoxu: (NLM ,
the flavanol-induced tumor
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ty, a d"}"-tumor modlﬁcatxan studxes of EGCG and

“Compownd | Carem

~ Tumor
xtwn/Pmmotmn/

| [989-51- 5]

; Eplgallocatechm gallate =

: Cé;techin:[:l 54,23_‘4]* i
R ,‘stomach '

the available

adenocarcmomas

~lin ma}e and female i’j’

- ¢;Potenuated
o rmtomycm
mduced

0) f iS};ntheSis, DNA
; glnhlbxtlon, sex

© ooy

1996)

{and nondlsmncnon ,
jin human SRR

DMBA- imtlaled and

inettctivevs EHEN:

‘DMBAfmmated and

d stomach tumors in
ats; did not inhibit
mammary gland tumors
rats (see T able 3)

htblted DMBA- ;
nitiated mammary gland
umors in Wistar rats,

ton 1 promoted skin -

Ay\d*"hver or kidney
ors in Wistar rats, vs

denocarcinomas, &

A—pfomoted dermal
mors in CF=1 m;ce
LM 2000)

iy ,Shghtiy reduced

illomas in Sw1ss mice:||

1A-initiated pancreatlc j

ammary gland tumor

Prepared for NCI by Technical Resources Intemational, In., under contract nos. NO2-CB-30511 (9/00) and NO2-CB-07007 (10/00)
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mcndence in CSH mlce e

' Eplgaliocatechm [970—
~74—]] N

Epicatechin [490-46-0]

No mf‘ormatmn i

‘ Tthe
bl Ixte{ature

No: mformatxon

; ,found in the

avaxlable Ixterature

Sister chroma

|exchanges i

Iymphocyt v
999)

,(NLM 2000)

e No eﬁfcct on

| 59 (Cattera 1 et al

avaﬂab}eg,‘l iterat

VIBA-initiated and
oton onl-promoted
dermal tumors in Swiss
:;and 3-MC-initiated
‘comas in Sw1ss mice:

2@00)

,d duodenal tumors

bited multiplicity of |

S7BL mice (NLM, |

Prepared for NCI by Technical Resouteas International, InG., under contract nos. NO2-CB-50511 (9/00) and N03-CB-07007 (10/60)
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ib ud mcn:ience :
d/o; multiplicity of
1g and skin tumors in
Strain A, CD-1, CF-1 and ||
NC‘ AR mlce (NLM
N

| Galtic acid [149-91-71 | N

. Prepared for NCI by Technical Resourdes In der contract nos. NO3-CB-503 11 (9/00) and NO2-CBA07007 (10/00)
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