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ABSTRACT

To investigate the defensive effect of green tea against the lead toxicity, Sprague—Dewley rats (150 gm)
were divided into 5 groups; the control group, the group treated with lead for 4 weeks (Group A-1), the group
treated with lead and green tea for 4 weeks (Group A-2), the group treated with lead for 8 weeks (Group B-1),
and the group treated with lead and green tea for 8 weeks (Group B-2). The lead acetate (500 ppm) was
injected two times for one week into the abdomen and green tea solution (3 g/100 ml distilled water) offered
freely.

In the liver cell, The cristae of mitochondria were enlarged, the rough endoplasmic reticulum (tfER) extended
and many lysosome observed on the Group A-1. The cristae of mitochondria were enlarged and many
lysosome observed, but nucleus was normal on the Group A-2. All of observed parts on the Group B-1
deeply wounded by lead than the group A-1. In the Group B-2, the mitochondria and rER were increased in

number than the Group B-1 and the nucleus was observed normally.
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AE, AR, 2 B Y7 B Sk 32 &
37 A%H 387 A5 F3lo Al A
Eo]2 4 ]t} (Schroeder et al., 1968; Barltrop et al.,
1971; Russo et al., 1988).

dAWe Fo] HHFHH AFFLE v|FE3l 4l
A, 23 A, AAZA, D A Tl ARl
AeAd ol Yehty AAEA 24} Foll f3]3HEe]
ootz R 3% ¢} (Goyer et al., 1970; Barltrop et al.,
1971).

AN el Al AL dgel WA B
A7} oI FARI AR FHFAE S3h5] 9

8l o] Aol|= EDTA (Hilmy et al., 1986), BAL -
DMSA (Cantilena & Klaassen, 1982) 5-¢] 3}3l&2&
AgotelA, e FHAA 94 ¢ 4 e
A)E-Z (Sheo et al., 1994)2 o] &3} 31 9)c}.

o] Zo| A X}(Thea Sinensis L3 ZFu|h}a
Hol S3he YSAZoz NELRSGY A%, b
2 T3 Fo] Z|EAEel ARAE Adxe St
uhah 2] ARHAL dA 4R 4R E(Lee,

2}g 9] Ao vitamin, mineral, lipid, 3& =3
3 &hpEE 9 §7)4b% amino acidzh F4Ee] 9
7, =3} caffein, theobromine, theophylline2 3H#-3}
L alkaloid$} theaflavin, flavonoid, flavanol, tannin-&
343l poly phenolic AA&o] Heol9lt} (Graham,
1992). 3=2}9] ascorbic acid¥ 5842 BHEAA AR
oz it AL FE2AF] Aol vims A
90%7F £He] & A3 ow FEHF EFF <
9)%= caffein, tannin, 352 EFEo] 3HaFA A
243 Aoz e glvh(Jang, 1986).

=x}o) g8-He] ¢l caffein, theobromine2 =32}
o) AvAEoz Faod ¥ opel A4, A, ol
g 9 AT AAFEE AFHL 285 oI
71 fabEeel a8 EAde AP KA
A AEAA eldE AT As
a8 7k ARANAEE FIATIM =7 Asper-
gillus parasticus®] APA 733wt st
Ql aflatoxin®] A& AAdH= 24 3 ¥
adenosine receptorol] 2}&-3c}ty B 713} o} (Lee,
1989).

Tannin-2 phenol”| & & Tf3l Ralgke] &
FEAZ 53 Aol 10~20% FTH= ded,
tannin-2 T A5} Agsl= §4E A poly phenol
£ A% 7oz whd B AjPET e
AL w9 hydroxyl7| 8} ©hilzle] &4 3.9)¢}e)
TH Ao g ukgoz 7Y AP olm|xAb
Az|eke] 2pA] A T3 294 73] 9
3 ehd E3A9 AMES ¥AF (Cho et al.,
1993). Tannin®] FIA B3] 71A a3t A9 3}
w2 xpe] ks, EHk 2 3] Sl HAT AAs}
WU Aol catechin f=A 0|8 FQ Hgom= i
kg A 71 Al JA), gsbksbabg, Akt
£, SPAl o A, cholesterol A} E-4~ A, FX]d}, &
2% 3 AL A= d=lA I (Chung &
Wang, 1993; Goldbohm et al., 1996).

E3] =199 AEo polyphenol] tannin AJE-32
3ltbel catechine] @We] #f-Ee] glom o] ARo
2HE e £33 4F FFEFY AAA
FAA =AM 27} o dHA le e &)
% catechin AJ¥-o] 7} @2 vUEA =35 FF
Az o]43 | F5 ghsfel]l gk dFrt w|R]Ele
B AT BAE o4 I 4ESE st
X &EHE gofr izl Mo AR Al
dL Alstnat g

e o oy
1. & S

AZ 150 g Rl 2734 717}38r Sparague-De-
wleyA o] 34 rat 35u]E AS(F)elA Eopdet
159 A F Ayel ALl AR STES 427
7ol RS da2e, d dEFAE, H-5AF
Aoz et F EFATAE Lead Acetate
(S00ppm)E ol g3te] 15el 284 87} Felsigl
o -3 R 2 F EEFE 22 ez
FE T3 F R F 159RH A3 F
A (R E (F)E 90°C F74 100ml tea3gS 10
1 AFAR F st A2 38 7
9] AYFES 45,857 A3k
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2. Mxjsio|y g

247 AAAZ F,etherz BHAAA FHE A3
27 AEsted AL3A 1mm’Y =]z -3
11, 2% paraformaldehyde-2.5% glutaraldehyde 31494
(0.1 M cacodylate buffer, pH 7.4)oll &} 2A|7F A 148}
Ark A F, 5Y 43S ALg-3te] 33 £4
&t} 1% Osmium tetroxide (0sO;) £H o2 24| 7F
F3AT & Y SFHoz 33 pAsAG A
L% 5259 ethanol A QslellA] w4313, propylene
oxideE Al-g-3te] *]3}-x)z v}, Epon mixture & W5
propylene oxide2} 1:1,2:12 341708 A EAIH ow
Epon mixture Y el|A] overnight & Zujjslglc). 28
I 37°ColA} 12A)7F, 45°Col A 12A]7}, 60°CollA] 48
A7t 423314 o). Epon blockS 1 um=. ¥hE 3}
1% toluidine blue 2. G 3t % B3+ Hu|H oz iz
sho] EANIE Askw AHE F Disomes A
A7) ultramicrotome (MT-7000)2.2 60 nme] =2bA
& 9+Eo] Uranyl acetate®} Lead citrate2 o] % &
At ZARAH| A (JEOL, JEM-100CX o =
R,

2

1. Zte| XA Hm

HzZelA ERS HF9e) APA Ed7zS
WAdsta o) AFAZE FREYS A% A4
o2 vehdoh(Fig. 1.

A-12& ERS| 427} A= 3 whol] 334 2
Bage dese] £ duage 7 ZU1Eq
o o2 Rpe) HaEF HEFAAYT S
Aol aAt BEHA A ARG T, Gupe
Y=o Weluts} 3Fo] BEsA Helde (Fig.
2).

A-23-& ERL HF4e] 3~5% A=) 2872
2 =g AAE FAEAT, o] #F
ARk AL T2 Yool w, o)A G4 o) Wty 3
W3 oA FueM AAYET) ¥ BRI
(Fig. 3).

B-1-% 1ER®| 427} At Hoise] Fxs

dehln Srad 47 daside AAREs} ¥
& 23 Aagd ANLES B 14 HYaFol o
5 BAHG AYAY S AasT ARA ol
A &5 4 R Y] wFHe 9
wo] §oh=)5ieh (Fig.4).

B-22& 9% ERS) $z9| Besh B3 Yxt
Y7900 AYHY FBTEE YAAAT B-12]
Hla Suag o ARAL) SE Z7hsT, due
Aoz By} (Fig.S)

LA

ZHe AL, S A g AL, A AW AL, FEA AL,
fibrinogen, prothrombin, heparing AJAlal] A o))
Bolet A3 SBAL Do o)bdn A% @
F FFAtes, ryel oz widie wAED
Rl ML Axtgel 4T Kupffer celle] gle] 7bo]
FHEE FSAEA, A =3 =, 599 2y
T, o] Bl w3le] HE:HellM A2hg, A 5L &
z¥tsos YT 43t PUYAA Feg A
Ash= 7]%¢ g} (Chung, 1995).

ZHe) AARN A A A ER-E& wA Al
et F2T 271%eln o[ B we) ¥e) Yt
HHE2 o E2$e] ez zeeg, YAy
Foz wgsel sioh due) oo 9 Azed 2
ol A AZF] gle] Mz e)e] FHAALole] e
e B3] o)t HAE FAA, A, o] )
T g 7% deiA gk Kimetal., 1994).

"l"]e] 0.25 Pbmg/kg-S §<«J 3 Ernesto et al. (1974)
9] A2 M =ZelrM AR 1ERo] FelE ok
nastgon, 87 d 150 CClimg/kgs Fol gt
Bernacchi et al. (1980)2] A1&-& rERe] A=x7} 33
HHew Fod7|7ke] Frhel vlEe] g9 Aze
NS debgchn Buslela, RS Az %A%
ool 2238 2luge] Yeto] ot f2 Pnge)
274995k B uske 940 10Pbmgkes Fol
3t Ernesto et al. (1972)2] AL Agzr|o)= ER
o] AZE3 PEgon] Alzke] z)F4= rER2)
A sk SERS) 2747} vehdm Wejete) Belgm
SR 2Alel ebdebm Basielor], Ao 39
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Cd mg/kge F3 Dudley (1984)2] A3 rERY
#3377 At g3t #4449 eluge &
ol dia) Bt =8 23l 100 CClamgkgE

o3t Smuckler et al. (1962)2] Al3-& yER2] & xj3t
Wtz fxo 84, Bdy A, 44 e 2d
of RAg YrEae] e {7 BlEdo=
FAEEY )R 7AW ERE amino acid?]
2z A o] o] Fox] = A4z ERE &4
Z, rER9| -2 il FAdo] HAlFe] AP EE
o PE43 BALGT wushch & ARINE
Emesto et al. (1974)8) A7} A-12% vf$ v]$=3}
9J.2™, Bernacchi et al. (1980)2] A=}l B-12e] vl
< u)2$=38}9] 32, Emesto et al. (1972)2] A2} B-1+
o] w|&3lgl.om, Dudley (1984)2] 28} B-1%°]

vl&sl FESor AT £AHARI AtaR
b a3y A-2F0ME ERde] Bad AA4H
o) rERe|] FRF2E AT Zo] AAHGL
o, B-2gAME oRte) Adaete] BAT =
AReA F B5 9T Y 24 el Fa
sicka Abm€e

AHAE Yool 8 AdE fAsnz gd,
4%, 43, #980 Axd HellMY A= A=A
Well A g A=) EAsAY AvA7E 275
E 2o YA veriz g AR A e F
7o) ggjatom Fegled 7t DR FAE oF
7nmo|® FAtolE 8~10nme| 7= Fae
9ute Hahsle Wuhe gkZor FEAA ARIA
AL o|F3 gtk A AlSAS] Wl ATPase
7} e Z1EYATE 2A el ARAlY 71
2ol = 24F9] DNA,RNA, )B4, 71A34E] Fo] &
oAich. At A 9] F)5e Az AP +F 2
23 oUAE Akl dolvth wip3bE, A ukabat
o) xAk-e- ARIA WA CO9b B2 AFR}E 31, o]af
42" ovix]= ADP$} inorganic phosphate 22}
ATPE A3l=d 2y od=A ik (Kimet al.,
1994).

v]u]dl] 0.25Pb mg/kgS F-oJ3t Emesto et al. (1974)
9'] ’i—l?ﬂ" A Wrtel BAHAL AHA Sl

22Egon] AFA ] zofe] ERASAL

/‘P%ﬂl%ﬂ 2AFRAGT 2o g3 150

CClsmg/kg$ o8} Bernacchi et al. (1980)¢] A3
AL gz Qs ARA S wide] X
ga=glen sdEe] AA 47 ZFaddda
B ystgch ¥ A= Emesto (19742 A3
9} A-1,A-230] vkl ot E3ke T A-2
o A-17FHY 49 =717} @259} Bernacchi
et al. (1980)8] A= B-1<% =% v]&3iidc. 2
< 717k9] B-27eAM e AbgAle] Wyo] Zraslgl
om $x F7lete] HAFGA & F5 93 3
A 24 £4o] BagQoy Amc

P4rFL ddtoz Ko glom @y st
aoE EYST Yo} AzHaste SR o
(Kim et al., 1994).

wlu]el| 0.25Pbmg/kg® Fof3F Emesto et al. (1974)
9 AL 949 HirFe Ve RIEAE
g 2 AjdM = fe 22 a7E oo

BjH]el) 0.25Pbmg/kgd 5%t Emesto et al. (1974)
o AL o] 55 dfo] FAH Yl
3 Bysigen, e 0.25Cdmgkge Fofdt
Dudley (1984)% dvje} 4A #3ie] 71 7t
o ¥ g §8F QY hFe] #EHM
Huto] Yoz AT T By £ AP
A= Emesto et al. (1974)7} Dudley (1984)2] A3}t
7ol A-1,B-123} " $ vldidnt. 22 5348
4 A-2,B-22oM e AR ez Yepge.

doll o3 25 ez A-1,B-1A 9 I
o] BFA& #at ope} (ER, AFA ] W i
Zg2] fFo| o] DNA,RNA A 2 AA<Q]l o
e u)HE Ao Holr w3 53E FAT A-2
ZolA ¥ sl=ts) (ERO AAFA<Ql #3333 B-2F
A AAEQ dute] JAEHT B-17e] vl
Z71E AAE 3 g4 e

2 d7e Ads Fslednd FE5d HFeNA

‘}J’ﬂ]/‘i e 228 W] AAFGP o HAE
M AP FeMEe 22A wsrt 4=

A7) 7o) )7} AR ZIZAEeR A
= zle]| oekghg-sla 913& polyphenol#] tannin /-
%9] sh}ql catechine] F3 22 FF49 FAE
S S glea Aredd.
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FIGURE LEGENDS

*Each scale bar on the figures equals | pm.

Fig. 1. An electron micrograph of hepatic cell of group control showing Mitochondria (M), rough endoplasmic reticulum (rER) and
Nucleus (N).

Fig. 2. An electron micrograph of hepatic cell of group A-1 showing Mitochondria (M), Lysosome (Ly), rough endoplasmic
reticulum (rER) and Nucleus (N).

Fig. 3. An electron micrograph of hepatic cell of group A-2 showing Mitochondria (M), Lysosome (Ly), rough endoplasmic
reticulum (rER) and Nucleus (N).

Fig. 4. An electron micrograph of hepatic cell of group B-1 showing Mitochondria (M), Lysosome (Ly), rough endoplasmic
reticulum (rER) and Nucleus (N).

Fig. 5. An electron micrograph of hepatic cell of group B-2 showing Mitochondria (M), Lysosome (Ly), rough endoplasmic
reticulum (rER) and Nucleus (N).
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