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Effect of Green Tea on Gene Expression of Superoxide Dismutase and

Glutathione Peroxidasc in Rat Liver Exposed to Microwaves
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Department of Food-Science and Nutrition, Catholic University of Taegu-FHyosung, Kvungsan 713-702, Korea
Deparmment of Biochemistry and Molecular Biology College of Medicine,* Yeungnam University Taegu,
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ABSTRACT

The purpose of this study was to jovestigate the effects of green tea on gene expression of superoxide dismutase(SOD} and
glutathione peroxidase(GSH-Px) in rat hver exposed to microwave. Sprague-Dawley male rats with 200 + 10g body weight were
assigned to normal and microwave exposed groups: mrcrowave exposed goups were divided two groups: microwave(MW) group
which was admmistrated the distilled water and green tea(GT) group which was administrated the green tea extracts. The rars were
imadiated with microwave at frequence of 2 45 GHz for 15 min, and then the gene expression in the damaged tissue were
investigated at 0. 1, 3, 4, 6, and 8 days afier the microwave irradition to compared with the normal group. The level of SOD gene
expression in MW group was lower than the normal group within 6 days, but that of GT group as higher thar MW group. These
results may imply that green tea stimulates SOD expression, and there by proteching tissues from free tadicals. The GSH-Px gene
was expressed a little bit lower than the normal group, but that of GT group was expressed to lugher level than MW aroup from 4
days after irradiation. These results suggest that the adminstrauon of green tea extract may activate antioxidative pene expressions
such as SOD and GSH-Px in rat, and that may help to recover liver tissues from microwave damage by removing hazardous fiee
radicals and oxidized by products from cells. (Korean J Nutritton 33(7) 733738, 2000)

KEY WORDS: microwave, green fea, superoxide dismutasc, glurathione perosidase, gene expression.
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ed function oxidase systemo] #AEA F7EE
free radical 449 7F54dE 2318 v gl o|e
e B oo AR Az F2 kA7) (oxygen
free radical: 2A4A)AA T #de] dota B + ok
FREA] Al ARl &Y ﬂﬁ‘_% e e e
A3 2] glaleln] oy Q1 FHY adsdE 4
7 glo} o)gEl Eadatdel = smglet oxygen('0,), sup-
eroxide radical{(,"}, hvdroxyradical(CH "), hydrogen
peroxide(H:0s). hydroperoxyradical(HQO,") F¢] FHh
AFES0) gttt AlZEule] superoxide dismutase(SOD),
glutathione peroxidase(GSIT-Px) 59 i3} £45
3 o-tocopherol, ascorbic acid. vitamin C, vitamin E,
carctene 5-& A3 gl el JdEE B0
& AAGL" gakslel] gofshs SODE Adsefdde] %
o] Z7151H A ol Ftele] 414 Huige] & A%
g3 FHake WA sle Gaks gl ® Clutathione(GSH)
£ GSH-Px2] AEHe] sel2Ew] vkg-sk A7) o 2}
Al AslE ] dutathione(GSSH 92 =2, glutathione
reductased] 23] tha] o] A FY ASEE AAE
88 Fv] ¥ = glitathione®] 4% %2 glutathione

=3
=
=

HE=
S-transferase(GST)ol 28] Ax54Ed7 238l 4
FE24 B s FAANF A 28-S dolEe] AE

& ¥gsl= A%e 9t} o|2)dl glutathione?] 7|5 4+
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7 9 50) e 9l o|F ke E4EA0] A
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Table 1. Classification of experimental groups

Groups Drinking water Microwave®
Normal d-H,0 -
MW{microwave) d-H,0 +
GT(Green tea)** CGreen tea +

%, Irradiated 2.45 GHz microwave for 15 nun,

#+: 5% tea extract soln 5 gram of dry tea leaves were added to
100ml het distilled water in Lhe beaker and extracted at 857 for 3
min.
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1} RNA2| FAj
ENA% AAlE Chomezynski % Sacchi™] acid guan-
idium thiceyanate-phenol—chloroform &9-& o] &3}
art = 0.1gg #Hshd MALY(IM guanidium.
4M guanidium thiocyanate, 25mM sodium citrate. 0.
5% sarcosyl, 0.1IM 2-mercaptoethanol) 1.0ml®lA glass
teflon homogenizer®] 33ke] 4¢, 12000xg)~ 158
A BEEsvk 42 0.5mlek 2M sodium acetate
(pH 4.2} 501 % water-saturated phenol 0.5mlZ %
0.1ml12] chloroform& 713he] 3027 AgA)Z
CdEgd 1587 AE B 472 12,000xg04 158
| FeElahdnh TEESE YA U2 Al g
%4 isopropyl alcohol€ Y1 - 2070 4643
T oAl ) Eelste] AAEE 70% ClEEE Al
slaL diethyl pyrocarbonate(DEPC, Sigma) @)%

T8 RNAE =4t

ol
of, M, N,
O S

=
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2) SOD % GSH-Px #8A2| RT-PCR

RT-PCR{Reverse transcription—polymerase chain
reaction) & #18 SODS} GSH-Px2| primerE-< 3£} A}
99l cDNA 9719298 4540 714 Be R8s 4

Beto] A2E3It. Primers] 971 M4 old2} 2o}

(1) SOD
5" Primer{5-GTGTGCGTGCTGAAGGGCGA-3")
3" Primer{5-CACCTTTGCCCAAGTCATCT-3")

(2) GSH-Px
5" Primer(5'- TATCGTCTGCTGCTCGGCTCT-3)
3Primer(5~ TCTGCGCACTGGAACACCCT-3")

SODs} GSH-Px ##Ake] HEL 9|¥ RT-PCRES
10xPCR £ 14, 25mM MgCl, 24, 10mM dNTP
&3l 4. 20U/p] RNAmse inhibitor 0.5u, 50U/1
MulV RTase 0.521, 3'primerE 0.75:M HEE 280
RNA 1pg& 9¥& § DEPC A3 52 dx 3o
100 H== spgdvt. 22004 108 A= walsha 40
A 308 WAl of7]e] ThAl 10 X PCR S48 451,
25mM MgCl: 21, 4U/ Ampli Taq 0.250. 5 primer=

0.75pM S X 22 F SHTE A0 B 3y AE

B e G s

33(7) 733~738, 2000/ 735

91T 1%, 72CdA 182 ¥rgFr15 403 ¥t o]

Lo 72004 1087 vk A
3) 50D ¥ GSH-Px REAS 4HTA

(1) FA A Probe)s] A2

£ 2= Righy 5 79] nick translation ¥H2 o]43}
o o P-ATPE FAahe] Aabelda. galzle] Q4=
S0Del GEH-PxE A¢F 4= ¥-5A1H plasmid=HE
23 A I agarose geldld £33 80D GSH-
Px DNAE o] &sMHtt, ANTRP(JATPAN 2]y 3k 3,
10 x 3ok 2, &2 EF 2, o "P-ATP 20dCiE
F1 DNAE 100ng Woich AA7 2005 A $H55FE 4
& F 15174 3587 dH-2-Al7). Sephadex GA00E
gel filirationdte] f2] Y49 FHA4E 242 F
hybridizationell AR&-Eksc)

{2) Nothern hybridization

2] 3 RNA 30pgs 0.8% [ormaldehyde agarose gel
ol A71GT F gels THT 158 422 49, 10
X 88C(1.6M NaCl, 9.15M sodium citrate)sl| 455 &
7HE 3 20 x B8C #9202 capillary transferf& o|-&
&l RNAE nitrocellulose membrane®® %2k RNA
71 47 membrane 807TA 247 & & nitro-
cellulose membrane? prehyhridization -248(5 » S3C,
50% formamide, 5 * Denhardt’ solution, 0.1% SDS,
200pg/ml salmon sperm DNAYo| B & 427 =7
] Q<Y prehybridization®] o

Pyl ®A"E S0DY GSH-Px ®4AE wiAAz]
hybridization |78t} Hybridization*Z! &2 60C 1
3SC, 0.1% SDSBae] 1654 2 A3 % X—ray BE
of ZEAAH FEE4

Ethidium bromide® % 4% RNAS] ¥& 7|Fo=
A A HEg=E vlwsksoh

S
X

o

(3} Expression ratio

Zh o] TR SEES ¥ ARS8 4 bandE
DNA mage analveer 39 programol*] bande] <4-&
scanningste] 2 W& &35l expression ratio ¥7)3}
How, HrgEidel e dds BES 257) 28k =
FH7}e] 1834} 288 rRNAS microwave 2AFEHA] &2
Zte| gke] HE 12 fr)siert dE8FL SU¢ laned]
rRNAS] gt} Wlwdle] tf27e] \RNASH 53514 gl

T opA] el e] 3 Bt ratio® #7)Eksd
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Table 2. Body weight gains, food intake and FER of experimental rats

Groups Body weight gain Food intake FER Drinking water
(g/day) (g/day) (mifday)
During 2 weeks before microwave radiation
Normal 510 + 0.66™ 21.65 + 0.56™ 0.25 = 0.03™ 3048 £ 055"
MW 543 + 072 22.76 — 0.53 0.25 + 0.02 318 £ Q87
GT** 3.20 £ 0.63 2272 4+ 0.66 0.23 + 0.03 3280 £ 073
During 8 days after microwave radiation

Mormal 598 £ 037" 1879 & 044° 0.34 = 0.02'° 2825 + 215"
MW* 525 £ (036 16.63 + 0.98" 0.31 £ 0.03 28.88 + 1.10
o= 5.1% + D.b6 17.72 + 0.38° 0.30 £ 0.04 29.00 £ 1.07

All values are mean =+ SE(n = 10}

Values within a column with different superscript letters are significantly different each groups at p < 0.05 by Tukey's test

* d-H.O

4. YN

2E A Ao gt E?#IZME
o7} YertE HEshr] #EA
& sHsiHen, Babid Ay #e
7re] F2 = Tukey's HSD lestl

#%' 5% lea extract sofution

& ot

1, MFF, AoIH L Aol

A% Aol4A, Aolng, AFZ7HTable D8 €
o} 2 A7 A FWEE ARk 2 9490 o]
7 BRen ZAE ST ARTE 2N MWiEe] 4
Aol Hlgle] felme) Aol gglont ashe %ol

2ARAE F2154 A} R

H AT ?ﬂ% o vl HAtsEE ZAR MW
7 sakg TS At 2AE GTER foFe

2 pAF M <0.05). HolE&E HAAnt FALF 8Y
ol AArre] Wle] MWa3 GTE B57F 44 blet
of Astg ot el Al Aol glidch A A
Az} ZAR F 25 4877kl fo A2l ole Ak
2. S0D SHA YAAFY
S0Dg] #F4A 2E2 northern hybridizatione = &

43 A% Fig. 1. 2% 2tk daloiie 2AH MWT
£ Al viste 3 687k A Ede] A
v #asglod 8ol AAAR HEE e Gl
Ao e 397 fralAbe) e FaFAd o
4455 Z7)EHe el Expression ratios B4
of wia] Azla} FAHMWT)E 39 624 oF 40%.
50%4) st om wah Fol g2 39A) 2094 7

\-:j
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Microwave -+ + 4+ + + + + + + +
Creen lea - - - - - - + + + + +
DAys afer 13 4 6 8 1 3 4 6 8
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50D
d 285
rRMNA

185

Fig. 1. Expression of superoxide dismutase(SOD) gene n the RNAs
extracted from microwave treated rat liver with lotal RNA as stan-
dard, And relative gene expression of SOD lo tolal RNA.
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Fig. 2. Expression ratio of 50D gene in the RNAs extracted from
microwave treated rat liver with total RNA as standard. And relative
gene expression of SO0 to tolal RNA. The values are means with
three repeated experiments with each rats.

gout ARAEE B
52 s,

3. GSH-Px S8HA Y

GSH-Px2] 42 w#E northern hybridization @&
P$AF Az} dajsinkg AR MWZIA = gadae v
slo] Al wEle] 4%, 6Yel WA dojuiar gel) Tha
2715 9tHFig. 3) 2ol 538 ol AAei(GTE)

_f,:_;‘,_ﬁ_o]ﬂ— = ng

ofy

ae wEy



Microwave - 4+ 4+ + + + + + + + +
+ + + + +

DAys after
microwave treal T34 6 8 1 3
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Fig. 3. Expression of glutathione peroxidase(GSH-Px) gene in the
RMNAs extracled from microwave freated rat liver with tital RNA as
standard. And relalive gene expression of GSH-Px to total RNA

25 -
1 Mww
@ GT
2
2
T
S 15
=
2
£
kil
a5 F
Q
1} | 3 4 G 3 (clays)

Fig. 4. Expression rabo of GSH-Px gene in the RNAs extracted from
microwave treated rat liver with tital RNA as standard. And relative
gene expression of GSH-Px to total RMA. The values are means
wilh three repeated experiments with each rats.
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45GHz A T8 ARE 1580 24§ 85
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