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Abstract

This study was performed to evaluate the effects of the supplementation of lactic acid bacterias
(LAB; S. thermophilus, L. acidophilus) aluminum accumulation and function kidney in rats treated
with 250pg/g aluminum sulfate for 4 weeks. Fifty male Sprague—Dawley strains were divided into
five groups according to the types of supplement. the control, S. thermophilus culture group(A), autoclaved
S. thermophilus culture(B), L. acidophilus culture group(C) and autoclaved L. acidophilus(D). The weight
gain was increased by supplementation of S. thermophilus culture(A), autoclaved S. thermophilus
culture(B), L. acidophilus culture(C), autoclaved L. acidophilus culture(D), especially by supplementation
of S. thermophilus cultured(A) as compared to control group. The amount of water intake was increased
in control group as compared to the LAB supplemented group. The content of aluminum were decreased
19.57%, 31.25%, 37.10%, and 32.40% in kidney after supplementation of non-autoclaved culture group
(A,C), and autoclaved group(B,D) respectively, as compared to control group. Water balance, urine
volume, and excretion of sodium and potassium decreased in LAB supplemented group and control
group. Excretion of creatinine increased in control group and tendency to increased in LAB supplemented
group. In conclusion, the effect of suppression of aluminum accumulation was more effective in sup—
plementation of S. thermophilus culture(A), and L. acidophilus culture(C) than autoclaved S. thermo-
philus culture(B), and L. acidophilus culture(D).
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Table 1. Composition of experimental diet”

Protein 22.1%
Lipid 4.0%
Carbohydrate 65.9%
Ash 8.0%

Source : corn, wheat flour, fish meal, beef tallow
soybean milk, soybean meal

YManufactured by samyang Co.

Table 2. Classification of experimental groups

Group” Drinking water
Control Distilled water
A Culture of S. thermophilusZ)
B Autoclaved culture of S. thermophiluss)
C Culture of L. acidophilus®
D Autoclaved culture of L. acidophilus3>

YAll rats were fed with aluminum containing diet(250png/
g in Al(SO4)3).

PCultures of A and C were cultured in 10% skim milk
solution for 24 hours.

¥Cultures of B and D were autoclaved after culture in
10% skim milk solution for 24 hours.
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Table 3. Change of food intake in rat for four weeks
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Food intake (g/day)

Group”

1 week 2 week 3 week” 4 week™
Control 19.08+2.43” 19.28+1.98 19.85+1.23% 18.88+297°
A 17.95+5.15 17.61%+3.34 23.26+7.73" 21.37+353°
B 18.0914.49 20.08+3.01 24.41 +8.33" 22,19+ 357°
C 18.87£0.93 20.29+2.18 19.96+398" 19.34+2.74
D 19.01+0.78 20.82%1.10 20.75+5.36° 19.40+3.22"

DControl: atuminum +distilled water, A: aluminum +culture of S. themophilus, B: aluminum+ autoclaved culture of S.
themophilus, C: aluminum +culture of L. acidophilus, D: aluminum + autoclaved culture of L. acidophilus

PMean=SD of 10 experiments

¥The different letters in the same column are signficantly different(*p<0.05, **p<0.01).

Table 4. Change of drinking water or lactic acid bacteria intake in rat for four weeks

Drinking water intake(ml/day)

Group”’ ; " " .
1 week 2 week 3 week 4 week
Control 4527118712 3827+ 37.97+8.83" 37.17+£579®
A 31.23+11.68 2760t 29.33£861° 28.23+651°
B 3063t 7.79® 2867t 7. 33.60+7.45" 30.33+7.84°
C 31.63*F 586™ 3553+ 7.49° 38.27+6.46" 38.33+6.14%
D 30.60+10.06° 31.67+£10.21™ 37.80£6.56° 40.67+4.49°

Legends are same as Table 3.
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Table 5. Change of body weight in rat for four weeks
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Alumium content(ug/g)

Fig. 1. Content of aluminum in kidney of rat after feed—
ing of lactic acid bacteria cultured for 4 weeks.
Footnotes are same as Table 3.

=3} L acidophilus 41 % T-°] S. thermophilus 3 3
TR} GRuF S ko] AA vebygron] ek 4
F o] wiekd o] A TR} 1 ZH7 AA S B9
t}h ol F&o) 2 Eo] NEY HdA B3 YA
37] wfEoll A o2 Azl FelA 75 Wt
7} dortr i & Beveridge(17)9] B3 n]£o] ob
o] AW F4E HAFe] Az EAss
mucopolysaccharides, peptidoglycan®]v} glycerol-
based teichoic acid9} 22 $-0]2 B4l 1A A=
At Al E£1}2] active transport systemel] €] 3] &9
Fo] FAUNZ FEo] Hal 3 Ao &2 wjAd el
k. o8 FEF59 A9 A T3 WE =(26), obvl:xAb
(20, vl ebul(28) 53 ZHgsle] dA AAR = ot
g u} Qo] HAkF vk o) A8l A FEE o
7 RaAHE, vl ebnlo] vl 53 AF 5 Akl o}t
A5ES UEo] Y2 A olx] Ao AztE
o} &= L acidophilus 3 #50| S. thermophilus A4 % T
Hoh ot Fojge] H2 ko] Ukl AL i al A

Body weight (unit: g)

Group" — " " ; "
Initial 1 week 2 week 3 week 4 week
Control 17720+ 589"™ 20082+ 756° 22858% 978" 242.4010.50 277.00+13.60"*
A 167.60+14.72° 201.20+18.46™ 237.40+13.48"8 261.20% 6.14°*8 28260+ 5504
B 174.80£10.13° 212.22+ 893 244.60+15.79°%¢ 275.40+13.1348 287.80+ 1377
C 166.00£13.21° 203.20% 4.44% 236.20+ 6,38 24420+ 4.08"P 28820+ 4.97%4
D 173.40%13.14° 205.80+ 4.49° 239.89+ 6.50°8 247.80% 3.34"F 300.80+ 7.85*
“Refer to Table 3.
"Mean£SD

The different small letters in the same column are signficantly different at the 5% level.
The different large letters in the same row are signficantly different at the 1% level.
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Table 6. Effects of feeding on the renal function in rats

Groups” 2 week 4 week
WB4)
Control 14.79+ 2782 15.43+2.74*
A 7.85+0.67° 513+1.04°
B 719087 77+082°
C 20.32£2.34° 7.17+163°
D 13.94+1.59° 805+£1.01°
uv
Control 513+0.17* 345+0.12°
A 417+053" 403+0.37*
B 3.78+0.37° 3.93+0.29°
C 3.73+£0.09° 303%0.1°
D 396+0.17° 308£0.13°
UnaV
Control  1011.66+146.77" 756.29+91.45°
A 684.87 +55.04° 482.85+60.945°
B 853.65160.07" 638.46 = 88,027
C 690.60 £ 38.76" 591.08+61.48™
D 878.21£21061% 646.41+106.13%
Control 1.56+0.23° 1.8310.06°
A 1.13+0.09° 1.15+0.10°
B 1.20£0.08™ 1.17£0.10°
C 1.16£0.05° 1.28+0.09"
D 1.49+0.27% 1.341007°
..... Uch
Control 3.34+0.17" 4,28 10.29°
A 1.561+0.28" 3.37+0.25"
B 1.91+0.65° 3.88+0.31%
C 1.79+0.10" 3.48+0.28°
D 2.81+0.21° 4.05+0.68"

YControl: aluminum+ distilled water, A: aluminum -+ culture
of S. themophilus, B: aluminum +autoclaved culture of
S. themophilus, C: aluminum + culture of L. acidophilus,
D: aluminum +autoclaved culture of L. acidophilus.

PMean+SD of 10 experiments.

¥ The same lettered superscripts within a column are not
signficantly different at the 5% level by Duncan's mul-
tiple range test.

"WB: water balance(ml/100g of body weight), UV: urine
volume(ml/100g of body weight), UnaV: urinary excretion
of sodium(uEq/100g of body weight), UxV: urinary ex-
cretion of potassium(mEq/100g body weight), UV uri-
nary excretion of creatinine(mg/100g of body weight).
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