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ABSTRACT

The effect of dietary selenium on the activity of 8-aminolevulinic acid dehydratase
(ALAD) inhibited by the administration of lead were investigated in rats. The levels of
dietary lead in the acetate form were 0(control). 200, 1,000, 2,000 and 5.000ppm. Except
control group, four-level of lead diet groups were again subdivided into two, depending
on with and without 0.5ppm selenium supplementation. Sixty-three 40-day-old male Sprague-
Dawley rats weighing 141+ 5g were distributed into total of nine diet groups according
to RCB design and fed ad libidum for 4 weeks. Lead dietary groups did not show any
significant difference in food intake from the control group. Food efficiency and weight
gain were lower in 2,000ppm and 5,000ppm lead groups than those of control. Increases
in kidney weights were observed in 200, 1.000ppm lead dietary groups, but not found in
selenium supplemented ones. Hemoglobin contents, hematocrit values, ALAD activities in
blood were significantly decreased and urinary aminolevulinic acid (ALA) excretion increa-
sed with increasing dietary lead levels, but partly restored by selenjum supplementation,
however, only in 200, 1,000 and 2,000ppm dietary lead groups. On the other hand, the
hepatic ALAD activities of all four lead groups were recovered 19-30% from suppression
by selenium supplementation.

It was concluded that selenium administration alleviated lead toxicity in rats.
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Table 1. Classification of experimental groups

Experimental ~ Pb conient!”  Se content?
group (ppm) (ppm)
Control - -
00P 200 =
200Ps 200 0.5
1000p 1,000 —
1000PS 1,000 0.5
2000p 2,000 —
2000PS 2,000 0.5
5000P 5,000 —
3000Ps 3000 0.5

1) Lead acetate : (CH3;COO); Pb - 3H,0O
2) Sodium selenite - NaySeQyg

Control ; basal diet

200P  : basal diet+200ppm Pb

200PS ! basal diet+200ppm Pb+-0.5ppm Se
1000P : basal diet+1,000ppm Pb

1000PS | basal diet+1,000ppm Pb+0.5ppm Se
2000P : basal diet+2,000ppm Pb

2000PS : basal diet+2,000ppm Pb+0.5ppm Se
5000P : basal diet+5,000ppm Pb

5000PS : basal diet+5,000ppm Pb+0.5ppm Se
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Table 2. Composition of basal diet
(g/1,000g diet)

Ingredients Basal diet
Corn starch? 670
Casein? 180
Corn oil® 50
Salt mix? 40
Vitamin mix> 10
Cellulose® 50
Kcal/g 3.85

1) Pung Jin Chem. Co.

2) Latic Casein, 30mesh, New Zealand Diary Board,
Willington, N.Z.

3) Dony Bang Oil Co.

4) Salt mixture ! g per 100g of salt mix ; CaCQs,
30.0g ; CaHPO,, 7.5g: K,PO,, 32.2g ; NaCl,
16.7g : MgSo, - 7THoQ, 10.2g ; ferric citrate, 2.
75g 5 MnS0Qy, 0.51g; KI, 70mg ; CuCl, - 5Hy
0, 35mg ; ZnCl, 25mg ; CoCly - 5H;0, 5mg ;
(NH4)M07024 M 4H20, 5mg

5) Vitamin mixture I g per lkg diet; thiamine-
HCl, 20mg ; riboflavin, 20mg ; pyridoxine, 20
mg ; folic acid, 10mg ; nicotinic acid, 90mg ; d-
calcium pentothenate, 60mg ; biotin, 1mg ; me-
nadione, 45mg ; vitamin Bj; (0.1 % witurate in
mannitol), 20mg ; retinyl acetate, 2,000IU ;
cholecalciferol, 1,0001U ; choline, 1.5g ; inosi-
tol, 0.1g; vitamin C, 0.9g; 8-aminobenzonic
acid, 0.1g.

6) CMC(Sodium carboxyl methyl cellulose, non-
nutritive fiber)
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Hole A45A 4AAR,

2 A4AF B ATFNE

Hol RAFe MY, 2Aw AFL AT
264 A AY710E Fot} YA Aol 27
Bk

3. 4 o] & -&(Food Efficience Ratio)

A F S71EE 22 7180y 4o 4F =2
L8 o] FozM AAdEct

4 25747), 99, k9 A3

2o AHe AF opAgtE 3d3 hAFE A
=2 AHete BARBS] o] AEHAT

Y2 HATET v AN B sz
A& o] heparin# 28 &7 wol B A}
atpen 3 A%, o, 05 423 A
AEFZ Mojun ZAE s

5 Age] 24
1) %29 Hemoglobin %7 HematocritX)
=
Yol 9] Hemoglobin &4 & Cyanmethemog-
lobin'¥® e g ZAslgon, HematocritZ: 4 &
EABYOE ol EH
2) 39 g 7tz 9 ALADEAHEA
YA F o] ALADZ L Mauzerall 2 GrankQO)QJr
Weissberg S2¢] o) Zahgl o) K Z o)
ALAD 2% 2 Cerklewski @ Forbes 5'702) v} of]
e =g,
3) =Fo ALAM L Z &7
9] ALA w4 Wada$ el W2 o
6]-&1 Spectrophotometer 2 556nmo| A 1 &3¢
g 23890

6. %—zniaa
E A9AR
‘ai »ﬂz}o 7 derte
£ 4(ANOVA 2%)L 49
3 gol 4ol wAE A4S
EAs

FAANGe & A9+
ARs7] A3t i

sl en,
Tukey’s HSD testo]] 2] &)

IRERE

£ 1t

1 Aol HolE g, AE 2 AV)%A

A 45709 Alo]dHF, 20| A&-& Table 37
Zov AFFr1F 2 A7) 7 A= Table 48} 2v)
HATY HolgdHEAe HolFte HFAU =
o7t giglern Ao & ¢ AEFUEe 2
2 BAET H3ke 2000PE T 5000PF ol A
S Ho g vorony AA-L H7Lg 2000PS, 5000
PSTE& B AETH Aolrt Ak AIEAS
@244 d3 g AVEL AT Folvk
Qg ol AAL 200P, 1000PFAM W= 2
AT 2ot od ko ddg IR E

— 528 —



zﬂoi- Z]

Ae -

o] &)

Table 3. Food intake, weight gain, food efficiency ratio of experimental rats

Food intak Weight gain
Group FER
(g/day) (g/4wks)

Control 16.42+ 0.8173 125.5 £ 0.012 0.27£0.012
200p 16.09+ 0.79 124.2 & 4.5922 0.27x 0.017
200PS 15.20% 0.45 121.37+ 8.2%% 0.271 0.012
1000P 14.26+ 0.85 118.17+ 7.022 0.27+ 0.022
1000PS 15.55% 0.28 119.86+ 3.522 0.28+ 0.012
2000P 15.10+ 0.73 107.59% 5.66° 0.24+ 0.02
2000PS 14.85% 0.39 115.43F 2.712b 0.96F0.01%®
5000P 14.56%+ 0.54 97.71% 6.99° 0.24+ 0“02"b
5000PS 15.27%+0.33 113.36L 12.292b 0.26x 0.03%

All values are mean® SE (n=17)

Values within a column with different superscripts(a, b) arc significantdy different at p<(0.05 by Tukey’s

test

N.S. ! Not significant at p>>0.05 by Tukey’s test

Table 4. Effect of dietary selenium and lead on weight of organ in rats

Liver Kidney Brain Lung
Group ;
(g/100g body wt) (& (&) (g)

Control 3.48+0.25N% 0.64% 0.04# 0.46+ 0.02N 3 0.71+ 0.08N:5
200P 3.56xX0.17 0.80% 0.05]_3‘ 0.48+ 0.01 0.76%£0.13
200PS 3.41%0.21 0.70+ 0.028" 0.45£0.01 0.70£0.10
1000P 3.85+£0.17 0.79+ 0.04b 0.51%0.04 0.61+0.05
1000PS 3591 0.23 0.74F 0.0220 0.52£0.03 0.73% 0.06
2000P 3.77X0.13 0.724 0.02* 0.46+ 0.02 0.76+ 0.06
2000PS 3791 0.21 0.70E 0.043 0.51£0.04 0.62£0.03
5000P 3.88+0.28 0.73% 0.03* 0.52+ 0.04 0.73% 0.08
5000FS 3.80% 0.25 0.73% 0.03* 0.49% 0.02 0.65:+ 0.05

All values are meanz SE(n=7)

Values within a column with different superscripts(a, b) are significanily different at p<{0.05 by Tukey’s

Lest.

N.S. ! Not significant at p>>0.05 by Tukey's test.

mwx= (200PS, 1000PSE) Ztol7t gt
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g 5 hemoglobin 338 Table 50 A 2} o]
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ble 5) hemoglobine]) A ¢} ¥ 23k 7 gke] A o).

Table 5. Values of hemoglobin and hematocrit of
blood in rats

Hemoglobin Hematocrit

Group
(g/100ml) (%)

Control 11.82+ 0.25% 42.59% 1.04%
200F 12.10% 0.42% 40.51+ 0.98
200P$ 11.50+ 0.47% 40.42+ 1.19%
1000P 9.30+ 0.30P 37.15%1.11°
1000PS 11.05% 0.66% 39.641 0.56°¢
2000P 9.82+0.270 37.19%0.68°
2000PS 10.93+ 0.27* 38.991 0.66°¢
5000P 9.25+0.63° 56.51%+ 0.91*;3_
5000PS 9.94% 0.39° 38.10% 1.04%

All values are meant SE(n=7)

Values within a column with different superscripts
(a, b, ) are significantly different at p<{0.05 by
Tukey's test.
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Table 6. Aminolevulinic acid dehydratase activity
in rat blood and liver fed diets with diffe-
rent levels of lead and selenium

ALAD activity ALAD activiry

Group ‘in blood in liver

(n mol PBG/ml (p mol PBG/g

RBC/min) tissue/min)
Control 64.88+ 4.092 181.36+ 5.642
200P 25.19%1.01% 130.16+ 3.550d

200PS 2988 F 1.15¢ 158,98 3.29¢
d be
1000ps 3378k 13k 158:80 34 b
I3 cf
3000ps 2335 485N IR CET R
5000P 15.89+ 1.13¢ 107.17+6.18¢
5000P$ 16.98F 1.07+4 122.48% 3.6500

+

All values are mean
Values within a columnn with different superscripts
(a,b,c,d,ef) are significantly different at p<{0.05 by
Tukey’s test.
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Fig. 1. Urinary aminolevulinic acid concentration of rat fed dicts with different levels of lead and selenium.

All values are meant SE(n=7).

Values with different superscripts arc significanty different at p<{0.05 by Tukey’s test.
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