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= ABSTRACT =

This study was performed to see the effects of lead poisoning and dietary pr-
otein levels (6, 15 and 409 casein diets) on growth, protein and lipid metabolis-
ms in growing rats. It was also investigated whether the high protein intake
would alleviate lead toxicity by decreasing Pb absorption and/or increasing Pb
excretion.

The results obtained were summarized as follows :

1) Weight gain, F.ER, liver weight, weight and length of bone ‘in Pb—admin-
istered groups were lower than in Pb- free groups. However, these values in the
409 casein diet group with Pb were increased to the levels in 15% casein diet
group without Ph.

2) Hematocrit and hemoglobin content in blood were lower in Pb - administe-
red groups than in Pb free groups. Especially, these levels were lower in 6%
casein diet group with Pb than in any other group.

3) Plasma protein level in the 409 casein diet group was the highest of all
groups and those of Pb-administered groups tended to be lower than those of
Pb -free groups. Plasma lipid and cholesterol levels were increased with decrea-
sing dietary protein level, and these levels were higher in the animals exposed
to Pb than in Pb free groups.
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4) Total liver protein, lipid-and cholesterol contents were increased with inc-
reasing dietary protein level, and these contents were lower in Pb -administered

groups than in Pb free groups.

5) Fecal Pb excretion was not different between 6 and 409 casein diet groups.
However, urinary Pb excretion was higher in the 40% casein diet group than in

the 6% casein diet group.

Above results suggest that, in exposing to the Pb pollution, sufficient protein
intake must be recommended. High protein intake seemed to alleviate lead toxic-

ity by increasing urinary Pb excretion
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Table 1. Classification of experimental animals
Experimental Experiment | Experiment [
*
group Dietary protein Pb adwministration™ Dietary protein Pb administration
level (%) level (%)
LO 6 - 6 -
LPb + 6 +
S0 15 -
SPbh 15 +
HO 40 - 40 -
HPbL 40 + 40 +
« LO : low protein diet group
LPb : Pb - administered low protein diet group
S0 : standard protein diet group
SPb : Pb - administered standard protein diet group
HO : high protein diet group
HPb : Pb-administered high protein diet group
# — : Pb not administered
+ : Pb administered
Table 2. Compositions of experimental diets (per kg diet)
Exp. o
_ P BrOup LO LPb SO SPb HO HPb
Ingredients
Sucrose (g) 805 785 715 695 465 445
Casein (g) 60 60 150 150 400 400
Corn oil (g) 100 100 100 100 100 100
Lead acetate{g) - 20 - 20 - 20
Salt mixture (g) 35 35 35 35 35 35
Vitamin A, D mixture (ml)*® 1 1 1 1 1 1
Vitamin E, K mixture (ml )2® 2 2 2 2 2 2
Water soluble vitamins® * * * * x =
Vitamin B,,(ml}*” 1 1 1 1 1 1
990 W (Fb)e A ¥ (ead acetate)g of & O10mS VOIEBRE 5 wbe feeding WA
golo) H3EY I¥E raa aAgee FAuz 2 FEAEE
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Table 3. Food intake, weight gain, FER of rats in experiment [

Exp. group Food intake (g /day) Weight gain(g/3 weeks) FER
Lo 8.3+ 08b** 54+ 42¢ 0.0440.02 ¢
LPb 70+11b -18.8+ 9.44d -0.1440.07 d
S0 13.24+1.3a 92.8+17.3b 0.374£0.04b
SPh 83+0.8b 21.0x11l3¢ 0.12+0.07 ¢
HO 13.5+22a 134.5+20.6 a 0.53+006a
HFPb 10.2--1.4ab 80.5+21.3 b 0.40+0.05b

* Mean + S.E.

= Values within a column not followed by the same letter are significantly

by Scheffe's test.

different at a= 0.05 level
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Table 4. Liver weight, weight and length of femur and tibia of rats in experiment [*

Femur Tibia
Exp. group Liver (g)
Weight(g) Length(cm) Weight(g) Length(cm)

LO 357077 ¢ ( 7.75+1.67 bc = 0.39+0.06c 25+0.2¢ 0.3540.05¢ 3.1+01¢
LPb 270+072¢ ( 505+135¢) 0.334+0.05¢ 24+01c¢ 0.314+0.03 ¢ 29+4+01¢
S0 6.10-124b (12871 262a) 0.59+0.06ab 29+0.1ab 0.5140.06 ab 34+01b
SPb 414+ 043¢ ( 8.24x086b) 0.42-£0.06c 25x01c 0.37+0.06 ¢ 3.0+01c¢
HO 8.00+1.94a (1512+367a) 0.7140.13a 3.1+0.1a 0.60-+0.09 a 3.7+02a
HPb 6.32+092b (12.58+1.83a) 0.57 +007b 28+01hb 0.50=+0.05b 33+£01b

* Mean+ S.E.

» Values within a column not followed by the same letter are significantly different at a = 0.05

level by Scheffe's test.

#x Values in parentheses are mg DNA /total liver.
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Table 5. Hematocrit and hemoglobin content
in blood of rats in experiment [*

Exp. group Hematocrit Hemoglobin
(%) (g /100m1)
,LO 36.1--5.8 b** 13.2+22be
Lfp L318+28b 10.8+0.7d
SO, 42814182V 15.5:4:0.7a
SPp 367428 b. 12.5-+1.3¢d
HO 424+ 26a V 152+ 1.5ab
HED 3%69+22b 123+18cd
* Mean + S.E.

s Values within a column not followed by the
same letter are significantly different at a =
0.05 level by Scheffe's test.
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Az g4E gAY e M2Fo R JFHE %

Table 6. Protein, lipid and cholesterol contents
in plasma of rats in experement [*

Exp. Protein Lipid Cholesterol
ETOWP (0/100ml) (mg/100ml) (mg/100ml)
LO B.76--0.47 B™ 520+ 27c 142+ 5b
LPb 637+098b 719+25a 165-+11a
S0 8531+1.19b 588:+56 be 106+13d
SPb 6.76+135b 642:+83ab 134+ 5b
HO 10.68+1.02a 322+ 54d 91+ 9cd
HPb 839+107b 407+36d 113+ 8¢

* Mean + S.E.

# Values within a column not followed by the
same letter are significantly different at a =
0.05 level by Scheffe's test.

Table 7. Protein content, protein /DNA and
RNA /DNA ratios in wet liver of
rats ip experiment [*

Exp. Total protein .
t N.
group (mg /total liver) Protein /DNA RNA /DNA

FEE]
LO 816+168 cd*™* 111+23 N.5. 3.46+093b

LPb 556+ 108 d 86+25 3.98+1.26 ab
S50 1574+153 b 137+ 46 341+0389b
SPb 1035+174¢ 111+3 3764090 ab
HO 2168+184a 16014 532+ 108a
HPbL 1681-+-240ab 108+16 353+ 0.65ab

* Mean -+ S.E.

»= Values within a column not followed by the
same letter are significantly different at « =
0.05 level by Scheffe's test.

= N.S, : Not significant at a= 0.05 level by Sche-
ffe's test
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Table 8. Lipid content, lipid /DNA ratio, cholesterol content, and cholesterol /DNA ratio in wet liver

of rats in experiment [*

Total lipib

Total cholesterol

Xp. group (mg /total lipid ) Lipid /DNA (mg /total lLiver) Cholesterol /DNA
LO 2264-T4 ab** 26.24- 6.6 N.S.™* 2254+75a 2744050 N.S.
LPb 156410 b 2744 0.8 129+33b 2.831+0.47
S0 298-31a 188+ 3.6 27.04+55a 1.86+0.43
SPb 185417 b 27.5+ 9.3 188+38b 2,15+ 043
HO 356+ 42a 26.6+10.0 36.6+54a 2.52+0.78
HPb 281+-24a 20.24- 3.7 26.94+30a 1.704-0.34

* Mean + S.E.

« Values within a column not followed by the same letter are significantly different at o= 0.05 level

by Scheffe's fest.

=+ NS, : Not significant at « = 0.05 level by Scheffe's test.

Table 9. Food intake, weight gain, fecal and urinary Pb excretions of rats in experiment [*

Ex roup Food Intake Weight gain FER Fecal Pb Urinary Pb
P8 (g/day) (g/2 weeks) (mg/day) (mg /day )
LO 0.04+0.4a%* 29+26a 0.03+0022 0014+ 0.003a  0.016+0.003¢
LPb 7.8+0.2a —39-+13a —0.04+0.01 2 8947-+0.782b  1.0024-0.123b
HO 111407 b 66.9+11.0b 0.42+0.06 b 0.0234+0.004a  0.022+0.002¢
HPb 12.0+0.2b 74.1-+10.2b 0.454+006b  10.805+0.790b  1.692+0.242a

* Mean + S.E.

# Values within a column not followed by the same letter are significantly different at « = 0.05

level by Tukey's test.
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