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Abstract

In order to investigate the effect of autoxidized oil on the enzyme activity in the mouse liver,

we administered the fixed dosage of autoxidized methyl linoleate (AOML) to mice once per day for

20 days by using stomach tube and investigated the enzyme activity with the histochemical staining

method and biochemical analysis.

The following results were obtained:

The POV, COV and TBA value in the liver of AOML group were significantly increased than those
of normal group. The phospholipid, triglyceride and total cholesterol in the liver of AOML group were

slightly increased than those of normal group. The activities of acid phosphatase and alkaline phosph-

atase in the liver of AOML group were increased than those of normal group but ATPase activity

was decreased in the AOML group. The decrease of RNA, accumulation of fat and damage of liver

cells were observed as the morphological changes in the liver of AOML group.

From the results obtained we conclude that the autoxidized methyl linoleate influenced upon the

various enzyme activity and’the morphological changes in the mouse liver.
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Table 2. Organ weights ratio (percentage per
body weight)

Autoxidized
Organs Normal methyl linoleate
(N group) (AOML group)
Liver 5.08+0.162) 6.3310.68
Kidney 1.331+0.06 1.41%0.12
Heart 0.43%0.05 0.3410.02
Stomach 1.4310.42 5.15%0.65
Lung 0.58+0.06 0.61+£0.07
Small Intestine7.39+0.75 16.6110.81
Spleen 0.51%0.09 0.20%0.07

a) Mean + SE for five mice.
Organ was measured as wet weight.
Organ weight ratio was expressed as percenta-

ge per body weight.
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Table 3. Effect of autoxidized methyl linoleate

on the lipid composition in liver of mice

N | Autoxidized
(N orma ) methyl linoleate
group (AOML. group)
TBA(OD) a) 0.318% 0.082g) 1.245+0.093
POV (meg/kg) b) 62.89 £12.49 127.74 £10.90

152.22 £29.35 532.79 162.51
104.73 £ 5.51 155.47 £ 6.31
158.53 £35.33  170.37 2

21.08 £ 6.25  26.15 £ 4.00
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a) TBA(OD) : Thiobarbituric acid(Optical

density)
b)POV ! Peroxide value
c¢)COV : Carbonyl value
d)PL . Phospholipid
e)TG : Triglyceride
f)TC ! Total cholesterol

g)Mean+SE for five mice,
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on the enzyme activity in liver of mice.
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Normal m ghyl linoleate
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TBA{OD)a) 0.318% 0.072¢) 1.245+ 0.093
POV {(meg/kg)b) 62.89 £ 12.49 127.74 £ 10.90
COV(meg/kg)e)  152.22 + 29.85 53279 * 62.51
Acid 30.00 + 6.78  38.69+ 4.0
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b) POV . Peroxide value
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d)BLU : Bessey-Lowery unit

e)Mean +SE for five mice.

OML Fd| 4= acid phosphatase 1} alkaline phosph-
atase &4o] NFo wls) 5 Zs}519c}. Yosh
ioka®&-& =% Ak3} methyl lino]eate 7} succinic
dehydrogenase, thiokinase 9} 7+& F .+ o YL
2A AMFAFkE B uEt 9o 2HE A3 met-
hyl linoleate = «J8) 7}x fF4 Aol ZA| Feks
T Uee ¥ + doek.

le-oﬂ 48] acid phosphatase, alkaline phosphatase
H ATPase®) #4& F4 ZAsjgyow et
73} acid phosphatase 2] A oj| Ae] A+ Fig. 2
o} Zo] NZol & by oz oFgh &4 e}
W g0} AOMLZelH: Fig.39) o] N
Toll Mls 2 Fyo| FrlEln Yglom, 4 ¥
W FHel4 T B4o] dAstget o] AL Hira-
a5 o] FASI gt vhok o] AF 48} met-
hyl linoleate o] 5483 ¢) s S22 slelste A
o2 Yzsoet,

alkaline phosphatase o] #4jeof] 9lo] 4= Fig. 4
9} ZFo] NFol| A= <kzke) alkaline phosphatase ¢]
4.8 E 4 qlol oy, AOML:rLoi]xi = Fig. 554
Zro| N:'"°ﬂ WE L ae] Frbetm oy °'ri
3 W Foll A sAstgel oAe 2%

methyl linoleate o} 2|4} 7F Aofjol] w2t 2} 4 | P
Aol Bial AW AHT YAiolx=, 7
ol 4 2 phospholipid &] =7}9} A A 7L e
debisieh o Ashe ool Ashaa Laol4
¢} 2l acid phosphatase 3 alkaline phosphatase ¢]
F49 Frhek 2 dxslm glgc),

i ATPase | #4448 ®d Fig6z 7o N

TAlAE Fed ATPase ] #48 vefuod. o

53 Y T4 2 2ol sl ld-lvl-
AOML Foll 4= Fig.7 3 zHo] NFo)| s}y
#4ol ztistdes, 54 F4 A Foo
Aol A9 gldrh o] Kamiska®$ o] zho] =4
AL F4Y o ATPase o] #4¢ s}« A 1}
¢ 555 WAL Friw By A3, Yoshi-
oka® 5| 25 ALz} methyl linoleate 7+ TCA cycle
ol #od 3= succinic dehydrogenase 52| 412
A A Rebe Bael A skdct o) AL =}
& Ab2} methyl linoleate 8] 542 xo)) 2)sle] 2k



Vol. 12, No. 2 (1983) 2454}k 5} Méth_\'l Linoleate 7} Mouse‘ﬂ-?g—ﬁ] i

Fig. 2 The acid phosphatase activity was slightly Fig 3. The acid phosphatase activity was markecily

appeared on the liver cells in the normal increased on the zone of liver lo-
group. X100 bule in the AOML group. X100

Fig 4. The alkaline phosphatase activity was sli- Fig. 5 The alkaline phosphatase activity was sig-
ghtly appeared on the peripheral zone of nificantly increased on the peripheral zone
liver lobule in the normal group. X100 of liver lobule in the AOML group. X 100

Fig. 6. The ATPase activity was markedly appea- Fig.7.The ATPase activity was significantly de-
red on the peripheral zone of liver lobule creased on the central and intermediate
in the normal group. X100 zones of liver lobule in the AOML group.

X 100
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Fig. 8. The trace fat deposit on the central and
peripheral zones of liver lobule were obs-
erved in the normal group. Oil red-O stain,
X100

Fig. 10. The positive pyroninophilic granules  on
the liver cells were showed in the normal

group. M.G.P. stain, X450

Fig. 12. The liver cells showed normal appearance
in the normal group. H-E stain, X 100

B BRWA 9L

Fig.9. The significant fat deposit on the inter-
mediate and peripheral zones of liver lo-
bule were observed in the AOML group.
0il red-O stain, X100

Fig. 11. The pyroninophilic granules on the centr-
al zone of liver lobule were severely dec-
reased in the AOML group. M.G.P. stain,
X 450

Fig. 13. Disappearance of nuclei on the central
zone of liver lobule were showed in the

AOML group. H-E stain, X100
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