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Effect of dietary fiber on lead absorption and metabolic changes in growing rats

Mi Kyung Kim, Hye Young Lee
Dept. of Foods & Nutrition, Ewha Womans University

=ABSTRACT=

This study was performed to investigate nutritional effect of various dietary fibers
on lead absorption and metabolism of protein and lipid in growing rats.

Forty eight male rats of Sprague-Dawley strain weighing 75.74:0.7g were blocked
into six groups according to body weight and fed six kinds of diet different with fiber
source(non-fiber, cellulose, pectin)and lead level(0%, 1% )for 4 weeks.

Results are summerized as follows :

1) Food intake, weight gain, FER and PER were remarkably decreased in lead(Pb)
added groups, and FER and PER in Pb-added pectin group were significantly lower
than those in Pb-added non-fiber group.

2) Weight of liver, kidney and epididymal fat pad, bone weight and length, hematocrit,
and hemoglobin content were decreased in Pb-added groups.

3) Total protein content in serum was tended to be decreased in Pb-added groups, but
total lipid and cholesterol contents in serum were not different with dietary Pb level
and fiber source,

4) Nitrogen, lipid and cholesterol content in liver were tended to. be decreased in Pb-
added groups, and especially those of the Pb-added pectin group were the lowest among
groups.

5) Daily urinary and fecal excretions of nitrogen, lipid and cholesterol were decreased
in Pb-added groups. Especially fecal excretions of nitrogen, lipid and cholesterol in
Pb-free groups were significantly increased by dietary cellulose and pectin.

6) Pb content in blood was significantly increased in Pb-added pectin group. There
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was no significant decrease in Pb contents of liver, kidney and tibia, and increase in

excretion of Pb by feeding dietary fibers.

In conclusion, dietary fibers had no effect on the absorption of Pb, and dietary pectin
seemed to increase Pb poisoning by decreasing bioavailibility of protein, lipid and other

nutrients in the diet.
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Table 1. Classification of expermental animals.

Experimental Dietary fiber Pb addition
groups” level(%)® level(%)?
NN 0 o}
PbN o) 1
NC Cellulose, 4 e}
PbC Cellulose, 4 1
NP Pectin, 4 o)
PbP Pectin, 4 1
1) NN : None-Pb none-fiber standard diet group

PbN : Pb-added none-fiber diet group
NC : None-Pb cellulose diet group
PbC : Pb-added cellulose diet group
NP : None-Pb pectin diet group
PbP : Pb-added pectin diet group

2) Percentage(w/w) of total diet

2) AYEE o]
B Aol A Holo THHEL Table

Agolol &3lE FYCZE com starch
(FAThHE A}%a}‘HJ_ cellulose ¢} pecting 7}
=9 A HH2 TFY%(4%) 2L corn starch
gog He etk @l d 392 casein(Port
Curtis Dairy, Co.)& A}8-3l9] ZAB|Z 15%2
FE8A L, AL corn ol (M &4 F)L AHg-3}
o RANZ 10%E TFE o, vietql 3 77)
ZARE FU1stad g FFL olHEA ¢
(lead acetate)& o] &sld EAHZ 1%(10,00
Oppm)FELE Aojd 4o FFaH1, &L
2ol ZFHFTE Agelel 9A s

3, 3o F4EE SHIYE 4828
A543 0.1g9] oHHEAT F& 10mle] gole
FhTo 59 3F & W A A2l 0.2ml
(2mg lead acetate)® tube feeding Wi o=
Fo 311 o] 71t F uhA T 3 =9 S
skt o] 54 37te] Yool Fg HrlahA|
gon, 3 FFA G FEAA=SHF
0.2mlZ tube feeding A]Z{t}.

29} 2o, 3. 4% Wy
Table 2. Composition of experimental diets.
(per kg diet)
Exp.groups NN PbN NC PbC NP PbP
Ingredients
Corn starch(g) 710 700 670 660 670 660
Cellulose(g) - - 40 40 - -
Pectin(g) - - - - 40 40
Pb(g) - 10 - 10 - 10
Casein(g) 150 150 150 150 150 150
Corn oil(g) 100 100 100 100 100 100
Salt mix.(g)" 40 40 40 40 40 40
Vit.A D mix.(ml)* 1 1 1 1 1 1
Vit.E K mix.(ml)* 2 2 2 2 2 2
Water sol.vits"
Vit. B, (mh)* 1 1 1 1 1 1

*Added according to chung & Kim. Korean J Nutr 15 :258(1982)
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Table 3. Food intake, Weight gain, FER and PER of rats fed on Pb and/or fiber containing diets.

EXP. Food intake Weight gain FER PER
groups (g/day) (g/4Weeks)
NN 16.794£0.46"a% 13241+64la 0.2840.01a 1.334+0.06a
PbN 13.24+1.19ab 74.431+11.8bc 0.1940.03ab 1.2940.17ab
NC 16.5941.15a 121.74+11.5ab 0.264+0.01a 1.7440.09a
PbC 14.7341.00ab 53.9249.01c 0.1340.02bc 0.8610.22bc
NP 17.484+0.43a 139.349.50a 0.2940.02a 1.9110.13a
PbP 11.9940.74b 34.1346.06c 0.09+0.02¢ 0.63+0.12¢
Significant A A, AB A, AB
factor®
1) Mean+SE

2) Values with same alphabet within the column are not significantly different at a=0.05 level by Scheff€ test
3) A : The effect of Pb is significant at a=0.05 level by F test.
AB : The effect of interaction between Pb and dietary fiber is significant at a=0.05 level by F test.
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Tabel 4. Weights of liver, kidney and epididymal fat pad, bone weight and length of rats fed on

Pb and / or fiber-containing diets.

EXP.- . Epididymal Femur Femur
L Kidn

proups iver (g) idney (g) fat pad(g) weight (g) length (cm) .
N N 7.48+0.29"2? 2.0240.07%-5¢ 1.81+0.13* 0.64+0.02° 3.17+0.10°
PbN 6.08+0.75%° 1.99+0.22 1.29+0.228* 0.4910.04°° 2.78+0.128*
NC 7.34+0.66%° 1.8610.14 1.72+0.122 0.58+0.04* 3.08+0.07*
PbC 5.35+0.47° 1.58+0.16 0.73%£0.17° 0.42£0.04° 2.641£0.10°
NP 7.8910.41° 2.091+0.11 1.55+0.17% 0.62+0.02* 3.10+0.042
PbP 5.2410.42° 1.58+0.14 0.49+0.07° 0.4010.02° 2.58+0.05°
Significnat A A A B A A
factor 3)

1) Mean+SE

2) Values with same alphabet within the column are not significantly different at a=0.05 level Scheffé
test,

3) A : The effect of Pb is significant at =0.05 level by F test.
B : The effect of dietary fiber is significnat at =005 level by F test.
4) Not significant at a=(.05 level by Scheffé tost.

Table 5. Hematocrit and Hemoglobin content of rats fed on Pb and/or fiber containing diets.

EXP Hematocrit Hemoglobin
groups (%) _(g/100m1)
NN 35.9242.97"ab” 13.5540.80a
PbN 26.754+0.95b 9.63+0.63b
NC 38.25+2.20a 13.584+0.65a
PbC 28.854+1.43b 10.31+0.78b
NP 35.714£0.52ab 13.6410.37a
PbP 25.7241.44b 8.7540.44b
Significant A A

factor®

1) Mean+SE

2) Values with same alphabet within the column are not significantly different at @=0.05 level by Scheff€ test
3) A : The effect of Pb is significant at @=0.05 level by F test.

B4 & A B2 DM e Hol A2 FFA AW
FEL WS T HE & A £ 24 o ZdLHE o] fFreFoz AL

26 & #(Table 6)& Pb3F3} 4o] 4HA9
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o, 53] pectinF FZ(NP)ol A 713 F& o]
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Table 6. Fecal total lipid and cholesterol excretions, urinary and fecal nitrogen excretions of rats
fed on Pb and / or fiber-containing diets.

- Aol ARA FF7 4P A o FF L AR oA e FE -

EXP. Fecal total lipid Fecal total choles- Urinary N Fecal N
groups (mg/day) terol(mg/day) (mg/day) (mg/day)
N N 26.67+5.03V°% 5.21+0.84°¢ 153.21£14.86* 28.14+2.11°
PbN 26.47+9.80° 4.61£0.79° 92.81+22.04%° 21.0216.06°
N C 41.92+4.39° 7.6540.68° 119.6+22.57%° 59.03+11.5°
PbC 34.7512.86° 5.78+0.57°¢ 86.6+15.04° 7.45+6.04°
NP 68.98+5.91® 9.8010.40% 142.0+15.90% 53.30+4.64°
PbP 26.49+5.25° 4.13+0.76° 107.348.42° 18.33+3.00°
-

Significant 5 AB A. B. AB A A
factor 3)

1) Mean+SE

2) Values with same alphabet within the column are not significantly different at a=0.05 level by Scheff
é test,

3) A : The effect of Pb is significant at a=0.051 level by F test.
B : The effect of dietary fiber is significant at a=0.05 level by F test.

AB : The effect of interaction between Pb and dietary fiber is significant at «=0.05 level by F test, .

Table 7. Total protein, lipid cholesterol contents in serum of rats fed on Pb and/for fiber containing

diets.
EXP. Total protein Total lipid Total cholesterol
groups _(g/100mI) _(mg/100ml) (mg/100ml)
NN 10.1240.25"a? 202.044-26.42N.S* 83.38+7.4IN.S
PbN 8.3240.50bc 189.974+30.90 68.101+6.34
NC 9.9410.32ab 184.30+18.91 72.1743.84
PbC 8.8340.29abc 221.77423.76 98.16+8.74
NP 9.0410.35abc 195.03+14.77 80.0613.35
PbP 8.0140.17¢ 192.66412.79 78.164-2.58

Significant AB AB
factor®
1) Mean+SE

2) Values with same alphabet within the column are not significantly different at a=0.05 level by Scheff€ test
3) A : The effect of Pb is significant at a=0.05 level by F test.
B : The effect of dietary fiber is significant at «=0.05 level by F test.
AB : The effect of interaction between Pb and dietary fiber is significant at @=0.05 level by F test.
4) Not significant at @=0.05 level by Scheff& test
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Table 8. Total nitogen, lipid, cholesterol contents in liver of rats fed on Pb and/or fiber containing

diets.
EXP. Total Nitrogen Total lipid Total cholestero!

groups (mg/total liver) (mg/total liver) (mg/total liver)
NN 261.31+13.9% 462.4134.2a 51.943.5a
PbN 184.2423.2abx 354.0+ 37 9abc 44.216.3ab
NC 222.0+19.4abc 409.3437.9ab 47.446.2ab
PbC 170.0416.9bc 270.0+30.0bc 31.61+3.6b
NP 236.7+12.5ab 397.7+17.5ab 50.6+3.6a
PbP 156.64+12.3c 171.8434.7¢ 28.3+1.1b

Significant A A, B A
factor®
1) Mean4SE

2) Values with same alphabet within the column are not significantly different at a=0.05 level by Scheffé test
3) A : The effect of Pb is significant at a=0.05 level by F test.
B : The effect of dietary fiber is significant at @=0.05 level by F test.

Table 9. Pb contents in blood, liver, kidney and bone of rats fed on Pb and/or fiber-containing diets.

EXP. Blood Liver Kidney Bone
groups (#2/100ml) {ugftotal {ugftotal {1g/total
liver) kidney) tibia)
NN 137.1449.2° 89.1+159N.8¥ 84.7423.5N.S 15.547.3N.S
PbN 259.3+37.4ab 86.7+14.5 185.5+88.5 553419
NC 84.5421.1b 89.2419.8 317+143 332497
PbC 255.3463.3ab 98.648.8 171.3148.2 533492
NP 102.5£20.9b 107.14£15.5 46.1£103 314483
PbP 426414272 93.7419.2 165.0461.1 59.74114
Significant A A '
factor®
1) Mean+SE

2) Values with same alphabet within the column are not significantly different at a=0.05 level by Scheffé
test

3) A : The effect of Pb is significant at a=0.05 level by F test.

4) Not significant at =0.05 level by Scheffé test.
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Table 10. Urinary and fecal Pb excretions and Pb absorption ratio of rats fed on Pb and/or fiber

containing diets.

EXP. Urinary Pb Fecal Pb ] Pb Absorptin ratio
groups _(mg/day) _(mg/day) (%)

NN 0.0110.00"bc? 1.0940.11bc - NS§
PbN 0.031+0.00ab 3.0340.84a 96.404-0.84

NC 0.0140.00c 0.34+0.06c -

PbC 0.031+0.01a 2.56+0.75ab 97.4140.75

NP 0.014:0.00c 1.3940.17abc -

PbP 0.034-0.01abc 3.0740.67a 96.9010.68

Significant A A
factor®
1) Mean+SE

2) Values with same alphabet within the column are not significantly different at a=0.05 level by Scheffé test
3) A : The effect of Pb is significant at a=0.05 level by F test.

4) Not significant at @=0.03 level by Scheffé test.

A¥gz7 v wstr] o sley, £ 439 Pb
&4 An9 2o] Kiyozumis 9 AWM &
cellulose= Cd&4ell '8 ¢ && v A1A] X}
e AR4L 2371 QAR Aoz E uf o]
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F degE Azdn, 223, 4o HdRAol
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