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Arachidonic Acid Cascade in Rat's Heart When Exposed to Microwave
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Abstract

The purpose of the present study is to investigate the effects of green tea catechin on microsomal phospholipase A(PLA;)
activity and the arachidonic acid (AA) cascade in hearts of microwave exposed rats. Sprague-Dawley male rats weighing
100+10 g were randomly assigned to one normal group and three microwave exposed groups. The microwave exposed groups
were subdivided into three groups: catechin free diet (MW) group, 0.25% catechin (MW—0.25C group and 0.5% catechin (MW
—0.5C) group according to the levels of dietary catechin supplementation. Rats were sacrificed 6™ day after microwave
imadiations (2.45 GHz, 15 min). The heart microsome PLA, activity in the MW group was 130% greater than that of normal
groups, whereas there was no significant difference between normal group and MW—0.25C, MW-0.5C group. The per- centage
phosphatidyl ethanolamine (PE) hydrolyzed in the heart microsome in the MW was increased 54% by microwave imra- diation,
whereas there was no significant difference between normal group and MW-0.5C group. The percentage phosphatidyl choline
(PC) hydrolyzed in the heart microsome in the MW group was increased by 104% and by microwave irradiation, whereas
there was no significant difference between normal group and MW-0.5C group. The formation of thromboxane A,(TXA;) in
the heart microsome was 70% greater in the MW group than in the normal group. However, the MW-0.25C and MW-0.5C
group maintained the normal level. The formation of prostacyclin (PGI,) in the heart microsome was 21% lower in the MW
group than in the normal group, while that of MW-0.25C and MW-0.5C group were maintained in the normal group. The
heart microsomal thiobarbituric acid reactive substances (TBARS) concentrations, as an index of lipid peroxide, were 71%
greater in the MW group, as compared with normal group. However, the MW-0.25C and MW-0.5C group were 4.6% and
9.2% lower, respectively, than that of MW group. In conclusion, heart function appeared to be improved by green tea catechin
supplementation due to its antithrombus action, which in return controls the AA cascade system.
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Table 1. Classification of experimental groups

Groups Catechin % of diet Microwave
Normal 0 -
MW 0 +
MW-0.25C 0.25 +
MW-0.5C 0.5 +

" Irradiated 2.45 GHz microwave for 15 min.

Normal : Microwave no irradiation.

MW-0.25C : Microwave irradiation, 0.25% catechin supple-
mentation.

MW-0.5C : Microwave irradiation, 0.5% catechin supple-
mentation.
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Table 2. Effect of green tea catechin on body weight gain, food intake and food efficiency ratio (FER) in rats exposed

to microwave

Body weight gains

Food intake

Groups FER
g/day g/day
During 2 weeks before microwave irradiation
Normal 6.71+0.63" 21.03+1.44™ 0.30:£0.04™8
MW 5.1840.58 21.46+0.73 0.2440.04
MW-0.25C 5.05+0.77 21.81+0.41 0.2240.03
MW-0.5C 6.95+0.25 23.33+1.03 0.30+0.04
During 16 days after microwave irradiation
Normal 6.50+0.37° 19.42+0.44° 0.35+0.03°
MW 4.08+0.70 17.010.53° 0.254+0.02°
MW-0.25C 5.60+0.48" 18.75+1.30° 0.284+0.01°
MW-0.5C 5.03+0.75° 18.66+1.43° 0.27+0.02°

All values are meantS.E. (n=10). Values with different superscript letters are

™ Not significant.

significantly different at p<0.05 by Tukey's test.
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Fig. 1. Effets of green tea catechin on PLA, activities in
rat heart of exposed to microwave.
All values are meantS.E. (n=10).
Values within a column with different superscript letters are sig-
nificantly different each group at p<0.05 by Tukey's test.
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Table 3. Effects of green tea catechin on changes in
microsomal phosphatidylcholine and phosphatidyl ethanol-
amine hydrolysis in rat lung of exposed to microwave

Group PC hydrolysis (%) PE hydrolysis (%)
Normal 8.89+0.61° 10.80+1.37°
MW 18.21£3.13° 16.67+2.48°
MW-0.25C 13.10£1.31% 13.89+2.29%
MW-0.5C 11.58+1.85 11.48+3.12*

All values are mean+S.E. (n=10).
Values within a same column with different superscript letters are
significantly different each group at p<0.05 by Tukey's test.
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Fig. 2. Effects of green tea catechin on TXA,(A),

PGILy(B) and PGL/TXA; ratio(C) in rat heart microsome of
exposed to microwave.

All values are meantS.E. (n=10).

Values within a column with different superscript letters are
significantly different each group at p<0.05 by Tukey's test.
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Fig. 3. Effects of green tea catechin on TBARS concen-
ations in rat heart of exposed to microwave.
All values are meantS.E. (n=10).
Values within a column with different superscript letters are sig-
nificantly different each group at p<0.05 by Tukey's test.
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al(1998)¢] B3¢}t Ak AaE ek
TXAy = ad 32 S8k daE FFA)=
24, PLA, COX SO & o] Fo]%|&= AA cascade A9 ¢
o] Fankg-s Bl Addr 53] A
A= olo] XML x| JIAHZREH AAE A4
© PLA; 2739l o]&ataL Qlth
ol vls]l MWellA 70%2] e
catechin FH< MW-0.25C, MW-0.5C2 4T
o|Ath.

1 g

7t =5 A
2 Ao 2 deiA] ok B AtelA PGLE F4
o BlE MWl E 21%2] A3 AAE Hou),
catechin H]&HF7< MW-0.25C & MW-0.5CT2 34T 4
o]t} o] g A3} hypernephroma celloll A Zho] .3}
& ZAMSE & PG receptor 2 eicosanoid generation®] 7FA¥
S B3 Li er al(1992)2] B9} A5 Th T3 Piana et
al(1981)9] Algre] dAutol] 245 GHzO] nlo|Z2YolB%
A Al i Y 2 AT 7]E ol Yt AT A
o} duiitEsitty & 4 St

w84 AR FQ PGL/TXA, ratios MW g4}
ol Blal 51% foldewr Aoy, MW-0.25C 2
MW-0.5C2 3w o2 S7IE A o]9}f Zo] 13}
catechin®] FFS TXA, AL 742712 PGL AL
S7MAA catechin®] F5-453} v 2 22 PGL/TXA, ratio
S T7MFAEY olgd A WhaF FhdelA] cate-
chin®] 28]z o|v} GiaF] 214z22] 0| A1€] vitamin E<] 2}
47143 ALl w53k Aol (Yang ef al 1999 and
Kwag et al 2001).

A7 22 9] microsomal TBARS =5 #&3k A3}
el vl MW E 71% A S71E L
catechin 5% MW-0.25CF 2 MW-0.5CZII-E MW
ol vlall 242t 4.6%, 9.2% FHAstith ol#ldt A nlo]
AZgo|HoN FEE AeE ~Ed sl F7lE 9,
2L H, A 5 F8 2 dA g &2do] dojdth
= Kalns et al(2000)2] A<} ¥]5=et A 3s YdeRfATh

Tl & w), wlo]ZR o] B uFd 23 A4 22
A mlo]l ARG o] EEAVE PLA, 2733 TXA, §4¢] 571+
3, PGL Aol ago=a A ARZ 5=

PGL/TXA, ratio®] Ev o] At 22t Fits 7]
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o] B3} catechin®] 3F-2 TBARS 5x9] #31S F=3}
o] PLA, 45 A JAA7] 4L, o2 23] PGL/TXA,
ratioZ} ZAXME o =X 73k FEA 28-S Jehid

& A7eldes e dAuts 2A & A 234e
g A% 24 758N E dov)e Fd 982 st
= 83 TS AA cascadeAl S T3 TESle] nlojla =
glojBol ofgh Ady 7157t 2ol vk =3} catechin
o] g8 8IE st} stk AP nlo] A=
o|HE ZASHA| b AT wlo]|ARFo|HE ZAlgH
TO 8 WFaL, wo] AR o] B FAREE TA] Ao] F cate-

chin 3FF50l W} cateching ¥R & nlo| A2 ¢ o]H
(MW group), catechin= 0.25% H13F TH{(MW-0.25C group),
catechin® 0.5%513+ H(MW-0.5C group) & W+t
2ol ¢} AHT AAAZIHA 253 ARSEE 245
GHz o] F3k5 1583F 13] 2ARSIICn, vlo]A29)
o|H Al T 6UA| TES S|AAAA B A AT
ddie d¥eE s 47 10vel 2 A3ssitt PLA,
AL o]z olH AR 133% F7IEHAon, MW-
0.25C % MW-0.5CT-2 74 o)t A48 &4}
Z0] PEQ] Bl & A7) lyso PEZ} Aol Hla] MWl 4]
54% Z7¥8ll e v, MW-0.25CToll A= MWl Bl8] 17%
skl om, MW-0.5CToll A= A3 G50l ]itt. PCo
el 2 A E = lyso PCE Aol Bl MWoll A 104%
Z7Fek oL MW-0.25Cell A= MWakell B8l 28% 7Ha
st o, MW-0.5CToll = AT oIt TXA, A
AL MWTOA 70%2] dA e F71E H3lou, catechin
FH T2 MW-0.25CT 2 MW-0.5C & FAT F50I0
k. PGLAAS MWZA 21%2] 279l ZAE Hio
1}, catechin Z51-¢] MW-0.25C 2 MW-0.5CS A4
T FEo|At meEba " AR ER] PGL/TXA, ratios
Aol Hls] MWTlA 51% oA oz Aadgiony
MW-0.25C ¥ MW-0.5Ca-2 A3 o]k 22 24k
shzo] ghake Aol Hlsl MWollA 71% felH o=
7ot oH, catechin &% MW-0.25C2 MW-0.5C
T MWl Hl&l 22} 4.6%, 9.2% FAskiTh

AEAH o7 nfo|AZgo|H| I ZH 3F 47 22 A
AA cascade A9 SEZATA &40 PLA, 849 F719t
AP A ER A28 PGL/TXA, ratio®] B3 o] x|
H o}, catechin> TBARS F=8 WFWA PLA, 242
A A7) AA cascade Al S 7WAAZI o2 A 28-S
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