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Effects of Cellulose, Ginseng and a-tocopherol on Lead Toxicity in Rats
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= ABSTRACT =

Rice, the staple food in Korea, is deficient to some extent in protein, lipid and vita
mins. This study was carried out in order to investigate the effects of dietary suppleme-
ntation to the rice diet of cellulose, ginseng, and d—tocopherol on lead toxicity in rats.

Using male rats fed the rice diet with the distilled drinking water containing 750m of
lead as nitrate per liter, for 11 weeks, organ weights, hemoglobin levels, serum glutamic
pyruvic transaminase activity and accumulation of lead in liver, blood and kidney were
observed.

Supplementation of cellulose, ginseng and a—tocopherol to the lead groups showed
the protective effect significantly in the weight of liver but no influence in hemoglobin
levels.

Ginseng especially decreased the serum glutamic pyruvic transaminase activity to nor-

mal level. The three supplemented diets reduced the lead accumulation in kidney and
blood, but not in liver.
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Table 1. Composition of experimental diets (%)

Experimental
groups I 1 g NV v
Composition

Rice powder 92.7 92.7 827 927 92.7
Salts [V 40 40 40 40 40
Cod liver 0il? 03 03 03 03 03
Dried yeast® 30 30 30 30 30
Cellulose? - - 100 - -
Ginseng ( powder)®’ - = 1(%{3 ]:9 -
a—tocopherol®’ - - = - 8?1?3/ kg

1)Salts IV: Salts [V for rats, Hegsted et al, J.B.C.
138:459, 1941

2)Cod liver oil : Concentrated, K.P

3)Dried yeast: K.P

4) Cellulose : Cellulose mikrokristallin (Merck)

5)Ginseng : K.P

6) a—tocopherol : @—tocopherol acetate {Jin Yang
Corp.)
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Table 2. Weights of organs(¢9)"?
W&n\s Liver Kidne Spleen Testis Heart
Animal group y P
1 4.72+0.96™* 122+ 0.26 0.26 + 0.06 2.56 -+ 0.16 0.64 4 0.14
1 6.72 --1.06 1.31 + 0,42 0.234 0.06 2,60 + 0.38 0.65 +0.13
I 4.79 +0.80™* 1.38 4- 0.20 0.28 + 0.06 2.64 +0.36 0.59 + 0.10
N 4.80 +1.09™* 1.17 + 0.09 0.25 1+ 0.04 2.40 4 0.22 0.62 +0.21
v 4.95 4-0.50** 121+ 0.14 0.26 + 0.08 2.38 + 0.14 0.58 + 0.09
1) Experiment at the 11th week
2) Mean + S.E.
*x Significant at p < 0.01, compared to Group I
Table 3. Weights of organs per 1004 body weightV?
W Liver Kidney Spleen Testis Heart
Animal groups
I 2.35+0.14** 0.61 + 0.05 0,13 4 0.02 131 +0.18 0.32 + 0.02
1 3.38 +0.59 0.66 +0.24 0.15 + 0.03 1.31 +0.20 0.33 +0.06
I 2.61 4-0.30 0.77 40,19 0.15 + 0.02 1.45 4 0.16 0.32 -+ 0.03
N 2.77 4-0.63 0.68 +0.07 0.15 + 0.02 1.334-0.34 0.35 +0.08
v 2.82 4-0.40 0.68 +0,07 0.14 +0.05 1.31 +0.22 0.33 -+ 0.03

1) Experfiment at the 11th week.
2) Mean + S.E.

*% Significant at p <{ 0.01, compared to Group [
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Table 4. Hemoglobin level and serum gluta-
mic pyruvic transaminase activity?

Glutamic pyruvic

Aninal Hemoglobin .
groups  (g/100a)  fRAMERAC.
I 12.39+1.12" 69.28 + 17.67
I 10.78 + L.13 82.83 +24.36
it 10.85 -+ 0.61 83.63 +25.41
N 10.86 + 0.65 66.57 +13.97
v 10.71 +0.82 81.44 +12.66

1) Mean + S.E.

* Significant at p < 0.05, compared to Group I.

Table 5. Content of lead in blood (ppm)?
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Rat No.

Animal groups 1 2 3 4 5 6 7 8 Mean + S.E.
1 ND ND ND ND ND ND ND ND ND
jii 0.48 ND ND ND 0.74 ND ND 1.47 0.45 & 0.59
I 0.28 ND 1.04 ND ND ND ND 037 0.21 + 0.37
v ND ND ND - ND ND 0.62 - 0.10 + 0.25
v 054 ND ND - - ND ND ~ 0.11 4+ 0.24

1) ND : Not Detectable.

Table 6. Content of lead in kidney(ppm )’

Animal group at No. 1 2 3 4 5 6 7 8 Mean + S.E.
I ND ND ND ND ND - ND - ND
I 15.16 18.35 19.64 23.73 41.88 31.72 — - 25.17 +10.13
| 1049 2061 3722 12.86 27.12 12.17 10.82 14.75 18.50 + 10.09
v 19.74 13.01 19.37 2293 2480 1444 1440 19.49 18.38 + 441
Vv 20,12 2220 2490 9.60 2434 1895 25.29 - 20.71 + 5.28

1) ND: Not Detectable.
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Table 7. Content of lead in liver (ppm)"

Rat No.
W rooz 3

4 5 6 7 8 Mean + S.E.
I ND ND 161 057 155 @ — - - 0.62 +0.78 "
I 310 446 467 — 562  — - 4.46 + 1.04
I 336 583 770 592 3.33 651 221 569 5.07 4+ 1.88
v 816 483 276 58 — 275 344 2.88 5.32 + 3.25
y 331 3.90 58 58 500 355 477 - 462 + 1.05

1) ND; Not Detectable

** Significant at p < 0.01, compared to Group [.
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