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Abstract

Fermented anchovy was used to investigate its effects on the formation of lipid peroxide and the activities
of epoxide or free radical generating enzyme in vitro in bromobenzene-treated rats. All solvent fractions from
fermented anchovy not only showed the strong antioxidative activities on linoleic acid autooxidation, but also
reduced bromobenzene-induced hepatic lipid peroxidation. The activities of aniline hydroxylase and
aminopyrine N-demethylase elevated by bromobenzene were recovered to the level of normal rats by adding
the solvent fractions of fermented anchovy. But, xanthine oxidase and aldehyde oxidase activities were not
affected by fermented anchovy. These results suggest that reduction of the bromobenzene-induced hepatic
lipid peroxidation is caused by inhibition on the epoxide formation, not on free radical generation.
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Fig. 1. Antioxidative effects of fermented anchovy
fractions on the linoleic acid oxidation.

Antioxidant activity was measured after indicated incubation
periods at 50°C. Peroxidation of linoleic acid were measured
at 490 nm. 10 pg(panel A) and 20 pg(panel B) of each
fraction of fermented anchovy were used against 5 mg
linoleic acid oxidation.

23 SNy A 2L Al A
o] FXMWCO 1000) =+ Bio-gel P2 gel filtration
chromatographys} Z-2 Whgez Fe|g 4 don
HPLC®] C18 column®23% v)Eylels 9& 4 9l
ermg B Ay dES iR A==
bromobenzene>-2 X% ZtzA9] FAR|Ae] o
B in viro APE ¥ 5 Yl 9= G AR
o] el 2%t AR APl Ag L WA
817 $18le WA NaCr8 3mg/ml ¥ 1 mg/mlL 5
ZoA AYS T A Fo)H 3L AR X3}
r Az Jeptong gxdaie] SRS

BAASA - Aol Aol AME-sisde. A
94> 9 bromobenzene2 2 ZHAMEAIS fddt 59
7t AN AA FAEAP A ogt Bx]Y3l9
NS AR A Table 13 2T XY
RE Lujio] RE FEoA AR AAE
ooz zhpr|zon dolHulo| ERY ) et

Table 1. The effects of fermented anchovy fractions on
the hepatic lipid peroxide content in bromobenzene-
treated rats in vitro

Activity
Group Conc.(mg/rmL) MDA nmole/g of tissue
Negative control 14.6£2.36'7?
Positive control(BB) 2894317
Fermented anchovy 3 18.5+ 1.36°%¢
1 23.5+2.13b¢
3IX10? 280t1.76*
3X10? 2771149
Chloroform fr. 3 16.4 £ 1.47M
1 18.02.1084
3X10! 24.51 14204
3% 10? 24.3+2.13°4
Ethylacetate fr. 3 20.9 £ 1.34b<defe
1 210121304218
3% 10! 23411864
3X10? 22.8+2,004
Butanol fr. 3 20.3+2.61°44¢
1 19.6+1.89%f8
3x10? 21.2:£2.11bedets
3X10? 2271 1.74>¢
Aqueous fr. 3 19.3 12,190k
1 18.6+1.47fb
3x10! 18.2 £ 1.96%h
3X10? 22.242.0004

DThe values above show mean=+S.D. of three independent
experiment with four replications.

DValues sharing the same superscript letter are not
significantly different each other by Duncan's multiple
range test(p>0.05).
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glutathione ~ S-transferaseel]  2]3}e]  bromobenzene
glutathionee] A =jo] v g} £ ATolME A
epoxide A FAe] H3E microsomal F¥9
aniline hydroxylase % aminopyrine N-demethylase ¥
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Table 2. The effects of fermented anchovy on the hepatic
aniline hydroxylase activity in bromobenzene-treated rats
in vitro

Table 3. The effects of fermented anchovy on the hepatic
aminopyrine N-demethylase activity in bromobenzene-
treated rats in vit

Activity Activity
Group Conc.(mg/mL) p-aminophenol nmole/ Group Conc.(mg/mL) Formaldehyde nmole/mg
mg protein/min protein/min
Negative control 0.59 £0.018"? Negative control 5.19+£0.24%92
Positive control(BB) 1.36£0.12* Positive control(BB) 10.35+1.08*
Chloroform fr. 3 0.77 £0.03* Chloroform fr. 3 5.76 £0.38¢
1 0.85+0.05° 1 6.96 £0.16°
3x10! 1.251£0.05" 3x10’ 8.12+0.13%
3X10? 1.3610.10° 3X10? 9.56 £0.25°
Ethylacetate fr. 3 0.86 +£0.06° Ethylacetate fr. 8.21+0.34°
1 1.18£0.08° 1 8.56+0.16°
3X10" 1.36£0.12*° 3x10?! 924 +0.10°
3X10? 1.45+0.07* 3x10? 976 £0.25"
Butanol fr. 3 0.72+0.05° Butanol fr. 3 7.18 £0.10°
1 0.85£0.02° 1- 7.56+0.19%
310 1.06 £0.05¢ 3X10! 8.23 +0.64°
3%107? 1.45+£0.07* 3x10? 9.48+0.09
Aqueous fr. 3 0.51+0.07 Aqueous fr. 3 6.71£0.17°
1 0.67+0.08% 1 746+0.07°
3x10! 1.18 £0.09° 3x10? 8.56+0.11°
3X10? 1.36+0.12* 3X10? 924+0.25°

UThe values above show meantS.D. of three independent
experiment with four replications.

DValues sharing the same superscript letter are not
significantly different each other by Duncan's multiple
range test(p>0.05).

Aol oiglt AR AIE FASHCH(Table 2 Y
Table 3). A4 7+2] aniline hydroxyase ¥Ad<l] u]3s}
¢} bromobenzeneS M=% 7h22] FA N2 aniline
hydroxylase®] #4d¢] 0.59¢ll4] 1.36 nmole/mg micro-
somal protein® 2 F7}5}g] e, WX 2] LulEy
< 7Bl g | EE 299 03mg/mL FENA
aniline hydroxylase #Ale] fojdog zhislg)on
E2Y9] AS 1mgml FEoM 32 $oiidug
aniline hydroxylase ¥4& AA71= H37t FU4e
Y 0.03 mg/mL FEolME BE S0 EHA &t
= A22 elgr}l Aminopyrine N-demethylase ¥
Aol oigt "X AA e HA}E Re, BE LolEHe
0.03 mg/mL FEAME F2]He HHEARE Hole
v 223 FRYe] M e AEAE Ho 3
mg/mLAM AF ] BBl 7P vekgton
E 2YdA F=7} £71¥F aminopyrine N-
demethylase & &t AHAAE F7lsleit.
&, linoleic acid AFEAMSe] 3 ALY 9
bromobenzeneel] 28] F-=¥ Fze| FAIRAAAYA
o gt AYelA X YA L) Zt fujEHe] Ak}
9 apabsixa YA e EAE Ve o B R, free

UThe values are mean * S.D. of three independent
experiments with four replications.

DValues sharing the same superscript letter are not
significantly different each other by Duncan's muitiple
range test(p>0.05).

radical®] AJAdAle]l #{3l:= xanthine oxidase ¥
aldehyde oxidase ¥Adell gt I3k FAS|HTHTable
4). Xanthine oxidase®} aldehyde oxidase}= cytosol ¥
Yol SAH3H= molybden ¥+ ALEAZA A3}
Hh-E Fulshe AN dh F) ALAERIE A
AeLAz L3 922 F  superoxide anion,
hydrogen peroxide ¥ %% OS2 hydroxyl radical&
AAdg, 22} AYPAN  xanthine oxidase R
aldehyde oxidase ®Adel] gt FAYAL] EAE= g
Aoz Jelydd. 22|22 gxjgAle] bromobenzene
Fol2 Qg AL AL AHsh= A
xanthine oxidase P aldehyde oxidase ¥Adell <)%
free radical®] A= Ade] ol A2 A4
o $l9} 2 A¥AAEE £ o, IXYAY nE
49] £35S bromobenzeneS 2 FE¥ TS I
ArgpA|Ale] QS AFslg 2t o] free radical®)
AL A7t ol mfe]a2E&F-H2| aniline
hydroxylase 3 aminopyrine N-demethylase®] #A-&
A&zl epoxide A& GAIE2HN et ZHtel
2 & 4 9ot o] AR epoxided F-H33le] uj
A 3 epoxide hydrolase ¥ glutathione S-
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Table 4. The effects of fermented anchovy on the hepatic cytosolic aldehyde oxidase and xanthine oxidase activity in

bromobenzene-treated rats in vitro

o Cone gDy Activity
P one.(mgf Aldehyde oxidase Xanthine oxidase
Positive(BB) 12420.13"02 240£0.11"

Chloroform fr. 3 1224006 2.41+0,03

1 1224004 243£0.05

3X 10" 1254006 2431007

3X10° 1.20%0.07 2.47%0.06

Ethylacetate fr. 3 123+0.02 247£0.07

1 123003 231£0.06

3% 10" 1224002 2634025

3IX 107 1222005 2484007

Butanol fr. 3 1292007 24320.12

1 1184002 24430.11

310" 1224003 243 10,04

3X10° 1.28+0.08 2444007

Aqueous fr. . 3 1.22+0.06 245+0.05

1 125002 2444005

3x 10" 1.25%0.05 2.44+0.03

3X10? 126002 243%0.06

DThe values above show mean=xS.D. of three independent experiment with four replications.

Pns; not significant,

transferase®] ¥AJol| wigt HA QA B ofF ¥
32 F3om ko AYPY A olH.
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xanthine oxidase B aldehyde oxidase ¥4-& 88l
7] W0l free radical®] A& HWEHEE2N A3
A7} A= dEigle. £ §12F Ecklonia
stononiferad| A E2l¥ #=4 3¥E phlologlucinol]
734, vle]zZ2 &F H 2l aniline hydroxylase, amino-
pyrine N-demethylase 3 | ZAX-& <l glutathione S-
transferase®] ¥AJellE d8Fe] ¢S epoxide
hydrolase #Adgte] W27 76%7H2] HE=H QG
sd. 28y £ dFE in virool A G YA o
bromobenzene2-2 F=¥ 9| 7haAfe] EAYA
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25 ¢ £ A2y ¢S superoxide dismutase,
glutathione S-transferase 5 F-8]Akd SHAFEAES o
& in vivo @TE°] BRI A2,

2 o

GX YA} LolEHE 50°ClM 1088 w2A
3t ¢ 2 SolE¥Y] AXEF 10ug =X 20ug

o] 5mg® linoleic acid®] A-FAIE A= Ao
2 vehgen, 4oy F FeheEy 9 £y
Yol gEE #H3T Ul F¥8 g3 A
122% 3 21.1%°19%. AFNA BAFAE FEA
F1v33 <423 bromobenzened FAMERT 7H2xAL B
28l in vitrodll A WX YA o] 2HFAYe AAAA}
3 A vX: 59 B A, RE S0

E°] 3mgmL £X 1 mgml FEoM AArs
£ WS T ZaAzes 8882 7t 03
mg/mL FEANME AL 7HHE o= el
AzA ] AAFREe| Bl Aoz UdBA
HAE % aniline hydroxylase, aminopyrine N-
demethylase, xanthine oxidase Y aldehyde oxidase ¥
Aol gk G| YA EAE RAY A3, A X 0}
olz24 ¥Ho £33 aniline hydroxylase ¥
aminopyrine N-demethylase®] ¥4& =& $ujEYo|
A#qeget. F, 3mgmL FEelME Ao AR
o284 aE7H HEARZ, 03 mg/mle] FEAM
= feolHdel B3t et MR #4l xanthine
oxidase 3 aldehyde oxidase®] #Ajdl whaled: |3
A7 A eksid ole} 2 Faz HE,
bromobenzene-fr= AR 2] HALHE- FA A 2
ojr "X|Ne] FABEALEL free radicats EY3}
o 2AARE YAE A= Aol ohie} epoxide
AAAAE Assle] A2 AL A A
o2 g,
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