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ABSTRACT-Vitamin E levels, percent hemolysis, antitrypsin capacity, glutathione perox-
idase activities and lipid peroxides of plasma, erythrocytes or hepatic tissues of rats fed a
~tocopherol at various dietary levels and 50 ppm paraquat water for 32 days were measured
so as to investigate the protective effects of vitamin E on chronic paraquat toxicosis.

The results obtained were summarized as follows.

1. Vitamin E levels of rats fed 10-1000 mg vitamin E per kg diet were 100-300 g per
100 ml of plasma and were depressed in narrow range by the administration of paraquat
water.

2. Supplementation of 10-1000 mg o -tocopherol per kg diet also contributed the storage
levels of 208-7,000 ~g vitamin E per 100g liver weight and these levels were decreased
slightly by the administration of paraquat water.

3. Chronic doses of paraquat water showed a remarkable elevation of percent hemolysis,
in groups of the administration of a-tocopherol of less than 10 mg/kg diet, but supplement
of high levels of more then 10 mg/kg diet results in a slight increase of percent hemolysis.

4, Plasma trypsin inhibitor capacity was significantly increased in almost of all groups
of rats with paraquat treatment and showed a tendency of a little depression in a narrow
range on a-tocopherol supplementation.

5. Plasma and erythrocyte glutathione peroxidase activities were not affected by para-
quat treatment.

6. Vitamin E inhibited lipid peroxide formation induced by chronic paraquat treatment.
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Fig.1. Effects of the administration of 50 ppm
paraquat in drinking water on plasma
vitamin E levels of rats following supple-
ment of various of vitamin E in diet for
32 days.

Plasma Vitamin E(«g/100 m/)

Vitamin E o] Fofgkol] w2 7122 Ex.9]
s} Figash 2ol 87 sxoldeke el
ol Folel et A Foleie ARe
{, ol 8oz F43 vitamin E9] |
*8 FEol we} A Fobele Age
b,

Fig.1ol419} 7ol paraquat 9] Fol= A A
o4 ¥ vitamin E 55 ZaAlzien (p<
0.01) #e dA3 724 E o8 Hol paraquat 7}
AL FAAIIAY me oz iH
chul Ao Bilk)y|w gy vitamin E
gulseiol £ o] opdst Azeh
ol2q A& Fig.2oi4l9} Ze] paraquat 9| +
o Alof] 7k A vitamin E & F57} ofd 2 A
e olgAtE folaE Bolx g AFE
A 2Ase 9Feze AwHA f2 At &
3l vitamin E £55 28l Ho2 g},
Paraquat F0{2 YSHX|= HYT B0l of
3t #E vitamin E2| ¥¥—Vitamin E Fof 2ol
v ¥4 vitamin E Fxeb A7 &89
AAe} paraquat ¢ vitamin E& FA] Foi3l
ool Hy7- §¥8e WHIe Fig3s 2t
%, paraquat Foi& A AlgLelA HET §d
+5 S7Zen 538 vitamin EE o5
@A AHAA Foidle] A vitaminE Fxr}

q

}

ok

T

32 =l
oA o 2 &

dee

ok
N

The Korean Journal of Food Hygiene. Vo/. 1. No. 2



146 J. H. Cho, S. Namkung and K. S. Shin

Control *

Q\@

g Q’bﬁ%

6000

w
(=3
<2
=
T

4000 -

3000[— -

T
\

2000 o

1000

0 /1\ 1 1 1 i L 1
50 100 200 300 400 500 600 700 800 900 1000
Concentrations of Vitamin E in Diet(mg/kg)
Fig.2. Effects of the administration of 50 ppm
paraquat in drinking water on liver vita-
min E levels rats following supplement of
various levels of vitamin E in diet for
32 days.
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Fig.3. Relationship of plasma vitamin E and
percent hemolysis of erythrocytes of rats
allowed access to 50 ppm paraquat in
the drinking water for 32 days.
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Table 1, In vitro hemolysis of rat erythrocytes treated for 1 hour at 37°C with paraquat
and vitamin E.

Concentrations Concentrations of Period of Percent hemolysis

of vitamin E paraquat treatment 0.1% Dial- 2.4% Hydro-

(ug/5ml 7%RBC) (ug/5ml 7%RBC) (hours) uric acid gen peroxide
0 50 4 56. 25 87.02
0.05 ” 4 51.54 41.62
0.10 ” 4 32.82 38. 50
0.20 ” 4 18.75 39.18
0.40 ” 4 5.22 21.88
0. 60 " 4 5.01 98
0.80 ” 4 2.02 10. 80
1. 00 ” 4 0 7.61

* All assays were done in duplicate.
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Table 2, Change of plasma trypsin inhibitor
capacity following the chronic admin-
istration of paraquat with the supple-
ment of vitamin E to rats.

Vitamin E Plasma trypsin inhibitor
of diet capacity*
(mg/kg) Control ** Paraquat ***
0 0. 28 0. 06
10 0. 53 0.07
50 0. 57 0.09
100 0. 49 0.11
500 0. 38 0.15
1000 0. 39 0.13
Range 0.28-0.57 0.06-0.15

+ Expressed as changes of O.D. which corre-
spond to the decomposition of substrate, trypsin.
* Not exposed to paraquat.

* Allowed access to 50 ppm paraquat in drink-
ing water for 32 days.
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Table 4, Influence of the adminstration of §p
ppm paraquat in drinking water with
the supply of 100mg vitamin E/kg diet
for 32 days on the activity of
glutathione peroxidase.

Number of  Glutathione peroxidase activity®

rats Control ** Paraquat
RBC Plasma RBC Plasma
1 0.040 0.037 0.047 0.022
2 0.046 0.031 0.048 0.049
3 0.050 0.029 0.044 0.025
Mean 0.045 0.033 0.046 0.032

* Expressed as change of optical density at 340
nm,

** Rats not receiving paraquat.
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Table 4, Effect of vitamin E on lipid peroxidation of plasma and erythrocytes of rats exposed to

paraquat *.
Lipid peroxidation (0. D. at 535nm)

Sample
1 2 3 4 5 mean
Plasma Control 0.029 0.019 0.073 0.022 0.032 0. 035
Vitamin E** 0,017 0. 017 0. 049 0. 027 0.018 0. 026
Erythro-  Control 0. 045 0. 028 0.035 0. 029 0. 030 0. 033
cytes Vitamin E 0.032 0. 026 0.026 0. 020 0.022 0. 025

* 5 Rats of each group were allowed access to 50 ppm paraquat in drinking water for 32 days.
** Supplemented diets included 100 mg vitamin E per kg diet.
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