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Effect of Very Low Levels of Lead in Diet and Exposure Time
on the Accumulation and Distribution of Lead in Rat Organs

Lee, Myung Hee - Hans Schenkel
Institute of Animal Nutrition, Hohenheim University
Emil-Wolf Strasse 11, 7000 Stuttgart 70, Germany

ABSTRACT

Effect of very low level of lead in diet and exposure time on the accumulation and distribution
in organs and tissues was investigated with growing rats. 21 days old Sprague-Dawley rats
were exposed to lead for 7, 14 and 21 days by feeding of 0.03, 042, 092 and 146mg/kg Pb
as Pb-acetate containing dict, respectively. Lead concentrations in blood, liver, kidney and
bone exhibit a linear relationship with lead levels in diet. Aftcr 7 days of exposure, the greatest
dose dependent accumulation of lead was found in kidney and followed in bone. However,
after 14 and 21 days. the dose dependent accumlation of lead in bone was about two fold
greater than that in kidney. The accumulation of lead in liver and blood was relatively low.
As continuous exposurc to lcad, the concentrations of lead in liver, kidney, blood and intestinal
tracts were rather not increased with exposure time. However, bone lead concentration was
increased with cxposure time by feeding of 092 and 146mg/kg Pb in diet, but not 042mg/ke.
The lead concentration in gastrointestinal tracts tends also to increasing with lead levels in
dict after 7 and 14 days of exposure. Howcver, by 21 days of exposure the lead concentration
revealed relatively constant value regardless of the dietary lead lcvels. it is concluded that the
binding capacity of the lead in blood, liver, kidney and bone seems to be increascd with
increasing lead levels in dict. The lead concentration in these organs, with the exception of
the lead in bone, seems, however, to be standing under steady state regulation by continued
exposure with the same dictary lead level. Therefore, by chronic cxposure condition with enviro-
nmental relevant lead level bone might be a principle target organ for lead and blood lead
repescnts better the current lead exposure than the lead body burden.

KEY WORDS : very low levels of lead - dose-response - pb-accumulation - pb-distribution.
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Table 1. Composition of basal diet

Ingredients %

Glucose! 50.65
Ovalbumin® 26.50
Soybean oil 8.00
Cellulose® 7.00
Mineral premix* 5.65
Vitamine premix® 2.00
Trace elements premix® 0.20

1) a{+) Glucose monohydrate (Fa. Merck, Darms-
. adt/Germany).

9) (Fa. Fauth & Cd., Mannnheim/Germany).

3) Cellulose powder(Fa Schleicher & Schuell, Das-
sel/Germany).

4) Mineral premix, in kg(glucose add 1kg) : 188.8g
CaCO;, $40g Ca(H,P04);H0, 71g MgSO, « 7H,
0, 169.1g KCl, 225.3g NaCl, 59g Fe-citrare.

5) Vitamine premix, in kg(glucose add 1kg) :
2750001U Vit A, 2750010 Vit Ds, 11.0g Vit E,
50mg Vit K3, 1.0g Vit C, 1.0g Vit By, 1.0g Vit
By, 0.5g Vit Bg, 1.5g Vit Bjp, 2.5g nicotinic acid,
2.5g Ca-pantothenic acid, 0.2g Folic acid, 0.26g
Biotin, 5.0g m-Inosit, 5.0g p-Amino-benzoic acid,
50.0g Cholin chloride.

6) Trace elements premix, in kg(glucose add 1kg) ©
12.31g MnSO4 - 7THz0, 10.05g CuSO, * H,O,
44.7g ZnSO, - THy0, 0.13g KI, 5.53g NaF.

ZAF e, Birdlsle F8]51 o). Trace eleme-
nts premix@} vitamine premixe 2}z e] 25 ol
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Table 2, Diet consumption and total intake of lead
by 7, 14 and 21 days of experiment
Pbh conc. in Exposure time
dier, mg/kg? 7 davs 14 days 21 days
Diet consumption, g/rat
0.082) 416109 974%39 161.9% 6.7
0.42 423 1.6 939+ 4.1 161.7% 6.8
0.92 406+ 48 96.8+ 4.6 1612 6.0
1.46 408 2.1 958+ 6.1 1599 7.8
Total intke of Pb, pg/rac®
0.03 1.2 0.1 2.8+ 0.1 49+ 0.2
0.42 1942 0.8 409+ 2.5 744F 3.1
0.92 36,51 6.3 108.4%5.2 1483 5.6
1.46 584+ 3.0 1%581£9.0 228.6%11.]

Values are meant $.D.(n=6)

1) Lead concentration was determined analytically
from prepared diet.

2) For control diet lcad was not supplemented.

3) Total intake of lead was calculated from lead conc.
in diet and dict consumpton of rats,

Table 3. Effects of lead levels in diet on weight gain and organ weight by 7. 14 and 21 days of expen-

ment
Pb conc. in Weight Liver
diet, mgfkg! gain(g) (®
Exposure time :
0.03% 15.9% 3.9 2.54%0.18
0.42 155 1.9 2.47%0.18
0.92 146+ 52 2.48% 0.30
1.46 14.2+ 4.6 2.54%0.29
Exposure time :
0.0 33.9L 6.6 3,261 0.50
0.42 33.8£6.0 3,12+ 0.25
0.92 3521538 3.09%0.17
1.46 574%7.0 3.06%0.12
Exposure time
0.03 574+ 53 4.09£ 047
0.42 574xt 54 3.931 0.26
0.92 50.1x5.7 4.19% 0.05
1.46 60.1£5.6 4.12%0.38

Kidney Femur Digestive
(g) (g) tracis(g)
7 days?
0.71£0.02 052 0.02 410 0.41
0.73£0.04 0.54£0.06 3.88+ 065
0.74£ 0.05 0.54* 0.06 3.88%+0.65
0.73% 0.06 0.52£0.10 3.67% 0.47
14 days®
0.90 0.03 0.67£ 0.06 4.56% 0.57
0.89X0.10 0.62%0.12 4.3910.27
0.861% 0,05 0.66X 0.08 4,45 0.41
0.85X0.08 0.68* 0.08 4.36%0.26
291 days®
1.04%0.11 0.8210.09 537£0.70
1.08% 0.08 0.79% 0.07 522+ 0.65
1.08+0.09 0.81£0.06 5.30F 0.52
1.04£0.06 0.80X 0.06 5.44% Q.50

Values are meand 5.D.(N=6)

1) Lead concentrafion was determined analviically from prepared dier.

2) For comrol diet lead was not supplemented.

8) Control and lead supplemented groups are not significanty different (p<(0.05) by swdent ttest.
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A9 HAYP YR 4BA5 L A9E FH8L
EAISHA

B 49 dao] ofsta 2t g9, 4% 9
RE W} e TR HHANZ Az ¢ 34
3ted 2 o] #AE Jebd I (Fig. 1). A3 7]30o]
79 4 F AAFEN NE 5282 (regression
coefidence) 443 tfEmA 242} 101987 9.
4342 Aol A ofzh o] Eron}, A3 7)7ke) 14
U 21U Z AAFNE W= T2 o] Lo
g2 v)ste T A ¥2S HASTHE
27 3.469, 5.947  AFZ 2] 4.807, 2.544), ¥FA
Zre] GEHREL ol 7|Ro) wisle A @&
o R A M R AL ehiY
(Table 5). 88 g3 7)7to] 79dolgie o] 4%
ol 8t 2382 100%2 BA 43 7|3ko] 149
F-2 2192 JFASAE o 714, A 2 Al A
AR AL 2o FHEL o 50% T o 20%2
A FASke WY, dEwa s 22t 90% 9
65% 2 g A7ld 95t 24 O ¥4 HAY
AcH(Table 5). 7 7] 2 229 e F=7}

Table 4. lead concentration in organs of rats at the beginning of experiment

Blood Liver Kidney Bone Digestive
(ng/ml) (ng/g) (ng/g) (ngl) Tract(ng/g)
10%£6 1617 106£ 62 165170 153+ 83

Values arc mean®t 5.D.(n=36)
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of 0.03(C), 042(H). 0.92(Q) and 146 (A) mg/kg Pb contaming diet.
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Table 5. Regression equation and relative accumulation of Pb from Fig. 1

Exposure Regression equation r 5% Relative
time ' accumulation( %)
Liver
7d Y= 9.82%f 0.657X*"* 0.79 89.7 100
14d Y= 6.67% 0.338X" 0.89 31.0 51
21d Y= 11.06E 0.127X*" 0.79 36.2 19
Blood
7d Y= 6.50% 0.464X"" 0.78 42.0 100
14d Y= 4.21F 0.229X%#* 0.80 46.4 49
21d Y= 11.01% D.075X*% 0.55 51.9 16
Digestive tracr
7d Y= 99.40Ff 2.205X*"* 0.52 49.7 -
14d Y= 97.65%f 0.502X"** 0.48 56.9 -
21d Y=100.87% 0.050XN 0.13 32.8 -
Kidney
7d Y= 67.01% 10.189X*"# 0.92 26.9 100
14d Y= 53.64% 4.807X7"* 095 21.6 47
21d Y= 6720 2.544X%¥" 0.93 26.7 25
Bone
7d Y=249.77% 9.434XF+" 0.80 50.5 100
14d Y=10425% 8.469K+"* 0.94 24.7 90
21d = 70.67F= 5.947X7*x 0.95 22.4 63
n=24 “p<0.0), “#p<l0.05, "**p<0.00!
1 muldple correladon coeffident NS I not significant
$% . 8.D. in % mem of Y
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Table 6. Effects of lead levels in diet and exposure time on lead concentration in organs of rats by 7,

14 and 21 days of exposure

Exposure Liver Blood Kidney Bone Digestive
time (ng/g) {ng/mb) (ng/g) (ng/g) tracts, (ng/g)
0.03mg Pb/kg?’
7d 7% §Ns 6+ 3Ns 61t 3Ns 192+ 20 91+ 16N
144 9+ 3 5% 4 85+ 13 198 342 1084 38
21d 0% 7 9t 3 63+ 18 121+ 38b 94+ 15
0.42mg Ph/kg
7d 281 NS 15+ NS 288 56N 316% 1638 1554 88N3
14d 20% 6 12+ 6 236+ 30 4926+ 95 97+ 47
21d 22+ 6 16£ 12 322+ 83 481+ 74 118 60
0.92mg Pb/kg
7d 35+ 14N8 27+ NS 455% 7ONS 639+ 185°2 183+ 9gNs
14d 35+ 15 28+ 15 485+ 08 738 188° 162+ 70
21d 30% 8 29+ 15 373+ 58 938+ 172k 100 928
1.46mg Pb/kg
7d 47+ NS 313 NS 662 189NS 762+ 19042 288+ 11072
14d 56 9 55% 7 750% 149 1388+ 1460 1614 302
21d 39+ 14 24+ 6 7421 57 1484+ 268" 111£ 29b

Values are meant $.D.(n=6)
1) Lead conc. in diet

2) Values within the same column with different alphabets are significanty different (p<70.05) by Duncan's

test.

NS ! not significant by one way analysis of varience.

A 149 PHANME AgAE T & 30ngg F
Zrgsient 2149 Fele 74F 149 Foll ¥
3] fojHom FastAcHp<0.05). BEkA 21
Azt E= ol E HHANZ T AR E B3
ANz FE gofl vdte] ALYz sjdEge Fol
o 22 29 HEo] dojidE-g FY 4 Atk

2 042, 092 B 146mgkg A7 ALE9] 4
TN ofvl Zlagt vis} Zo] A FH
o AR GEne AR @i mhel v
How Zratgot(Fig 1) FYH ¥ 9<%
Z74e AARE 79, 119 FL 219E A3
ABANRL v o8 AN & T AF77
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