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Effect of Dietary Vitamin E and Protein on Cadmium Toxicity in Rats
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Abstract

This study was undertatken to investigate the effects of dietary vitamin E on the toxicity
of cadminm(Cd) in rats. The two variables were the supplementary vitamin E(4001U/kg)
and the protein amount(10.5% in the low protein diet, and 18.0% in the normal protein
diet). In cadmium treated rats, net weight gain and food intake were decreased, but improved
by supplementation with vitamin E in the normal protein. Hematocrit values reduced by Cd
were significantly increased by the addition of vitamin E to normal protein diet in Cd intoxicated
rats. The supplementation with vitamin E diminished the effect of Cd on aspartate aminotransfe-
rase and alanine aminotransferase activities in serum. In Cd treated rats fed normal protein
diet with vitamin E, the contents of trigiyceride were decreased and total-cholestero! contents
were significantly reduced in serum, and both of them in liver were markedly decreased, The
activity of alcohol dehydrogenase in liver was decreased by Cd, however, supplementation
with vitamin E reduced the effects of Cd on hepatic alcoho! dehydrogenase. The results of
this experiment indicated that there was some interaction between vitamin £ and protsin levels,
and supplementation with vitamin E had an effect more than protein levels on Cd toxicity.

M B gomd Hg T pERow B FHL W
Az,

HEBCDS olmolojmolyel fUoiBAR 9 gustAzA 283 vitamin E(0)5
ne fEd sagoeA s F2 71 VE)E CdEE naHAE ot capa
Aap Aol 2HEMY GAM, WF, FASH o RAFE AMPHS AEAE OB HaAlT

it} o] w2 A e 2 HEE GaAE HeE

© AW o FAle ae
A7 $#97, Cde thiol groupe) ZEF B FeiAdou”? | VES caxmel de mas
Hae tn gqomY, A 2EAT ol%n A fE AFoln. Aojy wwAW cdzte
© ovlgre] WEFSH(Zn, Fe, CT BENE  AsWAE wwde] o Aol WolA i

Ji
ol
o
r&



Z8

#A Ao} gomt Y Bl g Eu
casein) o] Hlsjd 211*‘15’3(88% caseirn) 2] %"'}:5
SEA A
Bk
Elal

fe=4 Ao:]/ L ,q °H u] /]_oﬂk-l

Wy oA HF A, Hugs tﬂx} SR
cholesterol®  Z/15e]  mudul,
Mouri 5'7 & A (5% casein)ell Mt 3
FEhl 2(2% casein) 9l A, a-tocopherol &
ojgel FAREA tawddn o,
ot ghofl A & 7ho] Cd2} Ca®l v EUE

o Castel @7 9 wreiEe] Cddsel Al
| & ¥ w e VE ¥ oo

kel 7 -}3;:5 5\

WAsel FEBAL H4T & o
GEA B AT - Aol GV Tl

— A s ‘(105% casein) ¥ HE

casein) — o] Ca$dhol viR 5 94 'é’é»k"é &
Aate] WA 9 Ay ARHAdE

WA gk, 74 gleohol dehydrogenase 843, he-

A A

3} VE

A TE
RS

N {18.0%
¥ 37|

szl .

ed=
T o
HESE U 40|
AR FE HetA Tl 1704 109%] Sprague-

Dawleylﬂ fﬂ—’r‘}(@)-‘_ﬁ 1—7—;] B Tl elE A
i

V) BonhEl g @ e s dhed g e R W5
o]—ﬂ 1 o) up & Bt o } 7 /5,041\10] e
ASaldcl, Aolel o ol dFHAzn B o4

ol AE-3F Hojx4-E Table 14 el Cd
CaCh= A3 ol e Cagdetel 40ppmol ¥
L8 slod AlgE dIEsinE S9Ys VERE d-
a-tocopheryl acetate 400mg&r Y[ 2lo] [kgF-el
HrlAF o, @A reloEE milk caseind
AbE-Bte] RTheEAlE o qaRe, BT Ao
180% =0 2 gt

matocrit®] 2 &% aspartate aminotransferase 2} ol d#er U Hesrig 274 Mol oY
alanine aminotransferase 43l 3be] 143 ogat Azbel FoyEn AEFVIEE i 18
Table 1. Composition of experimental diets (%)
Diets * ¥ ok * » * * 23
Ingredient LP LPC LECE NP NPC NPCE
Casein 10.5 105 105 18.0 18.0 18.0
DL-Methionine 0.3 0.3 0.3 0.3 0.3 0.3
Corn starch 59.5 H9.5 59.5 h2.0 52.0 52.0
Sucrose 15.0 15.0 15.0 154 150 15.0
Corn ol 5.0 5.0 5.0 5.0 5.0 5.0
Cellulose 5.0 a0 50 5.0 50 5.0
Mineral mix.** 35 35 35 3.8 35 35
Yitamin mix.”* * 1.0 1.0 1.0 1 1.0 1.0
Choline chloride 0.2 0.2 0.2 0.2 0.2 0.2
100L0 100.0 100.0 100.0 1000 100.0
di-a-To 0&3 - 400 - - 400
acetate(mg/kg Of diet)
Cadmium{ppm) - 40 40 40 40

# LP [ Low portein diet

LPC | Low protein diet+ Cadmium{4Cppm)
LPCE : Low protein diet+ Vitamin E(4001U) + Cadmium{40ppm)

NP Normal protein diet

NPC : Normal protein diet+ Cadmium{40ppm)
NPCE : Normal protein diet+ Vitamin E{40010) + Cadmium{40ppm)}
# % Mineral mixture and vitamin mixture according to AIN—76"
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Table 2. Net weight gain, food intake, and cadmium intake

Groups Net weight gain() Food intake(u/day) Cadmium intake{ 4g/dav)
Lp V118574 16500 12.80+ 1.01% -
LPC 91.87+ 31.65¢ 1205+ 0.83° 785.08+ 143.64%5"
LPCE 97,14+ 12,617 1896+ 0.90¢ 762.98+ 144.66
NP 136.89+ 33990 1537+ 1479
NPC 109.97+ 18304 14,02+ 145 911.14+ 138.85
NPCE 114.49+ 218140 14.67+ 0.77> 858.79+ 206.54

1) Meanzt S.I3.

2) Means followed by the same letter are not significantly different{p< 0.05).

3) NS I non significant

Table 3. Values of hamatocrit and activity of aminotransferase in serum
AST ALT
Groups Hematocrit( % ) -
(Karmen unit/m¢ of serum)

Lp Y4126+ 0680 8020+ 9.93° 23,00+ 3.42"
LPC 3802+ 1.850 104.00+ 25.03° 2900+ 7.190
LPCE 39.00+ 105 99.14+ 9.75% 26,43+ 1.9
NP 4372+ 2,714 84.86+ 10.65% 2443+ 270
NPC 35.24+ 2.24% 109.00+ 11.80¢ 2914+ 3.72"
NPCE 4051+ 3.56" 84,57+ 15204 27.14+ 1.95%

1) Mean+ S.D.

2) Means followed by the same letter are not sipnificently differemt{p<{0.05).
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Tabte 4. Contents of triglyceride, total-cnolesterol, and HDL-cholesterol in serum

Groups Triglyceride Total-cholesterol HDIL-cholesterol Total-c
{(ng9%) (mg %) {(mg %) /HDL-c
LP Y4240+ 551°% 5924+ 16.67¢ 3312+ 94885 178+ 0.18%5
LPC 4748+ 995 48.88+ 9.76% 26.19:+ 10.15 1.84+ 0,53
LPCE 53.76+ 9420 4790+ 7.64%° 27.59+ 3.73 1.81+023
NP 46,08+ 12.13" 4763+ 3.64% 2878+ 505 166+ 0.11
NPC 4364+ 719 50.42+ 590 28.13+ 596 173+ 013
NPCE 3796+ 811 38.80+ 4.64° 3046+ 856 1534024
1) Mean+ S.D.

2) Means followed by the same letter are not significantly different(p<C0.05).

3) N.5: non significant
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Table 5. Contents of total-cholestercl and
triglyceride in liver

Total-cholesterol Triglveeride

Groups (mg/g of wet tissue}{mg/g of wet tissue)
LP Y718+ 1.0 4404+ 7.10°
LPC 567+ 0.88® 3506+ 5.A44°
LPCE 6.714 106" 2792+ 6.18°
NP 840+ 197 3226+ 937
NPC 6.62+ (.73 36.04:+ 10.55¢
NPCE 5.20+ 0.11% 2606+ 7.42¢

1} Mean+ S.D.

2) Means followed by the same letter are
not significantly different(p<{0.05).
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Table 8. Comtents of total protein in liver

Groups Content
{mg/0.19 of tissue wet weight)

LP M17.80+ 25285

L.PC 1740+ 202

LPCE 1858+ 3.69

NP 18.01+ 215

NPC 17.84+ 2.2

NPCE 18.34+ 357

1) Means S

2) Means followed by the same letter are
not significantly different(p<<D.05).

37 N5 non significant

Table 7. Activity of alcohol dehydrogenase in
hepatic mitochondrial fraction

Specific activity

Groups o
{n moles/ng protein/min)

Lp U481+ 10207

LPC 4.80+ 0.79"

LPCE 5,17+ Q.77

NP 486+ (.99

NPC 338+ 078

NPCE 4.131 0.64%

1) Mean+ S.D.
2) Means followed by the same letter are
not stgnificantly different{p</0.05).
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