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Abstract

This study was performed to investigate the effect of Aloe arborescens on the cadmium toxicity
in rats. Thirty male Sprague-Dawley strains were divided into five groups consisting of a control
group, a cadmium treatment group and 3 aloe(0.5%, 0.75%, 1%) treatment groups and observed for
9 weeks. The weight increment of the cadmium and 0.75% aloe group was higher than that of the
cadmium treatment group(p<0.01). The food intake did not show the consistency rule among the
experimental groups and the decrement tendency of food intake affected by cadmium feeding group.
The decrement tendency of water intake affected by cadmium appeared to be suppressed by aloe
treatment, especially cadmium and 0.75% aloe treatment group showed the remarkable increment
of water intake. The diet efficiency of the control group was the highest among the experimental
groups and that of cadmium and 0.75% aloe group was higher than other aloe treatment groups.
The weight of each organ did not show consistency among the experimental groups but only the
testicle of cadmium and 0.75% aloe treatment group was heavier than that of the control group. The
cadmium accummulation was high in order of kidney>liver>spleen>heart>lung>testicle>brain. The
cadmium content of the cadmium treatment group was more than that of cadmium and 0.5% aloe
group, cadmium and 0.75% aloe group, cadmium and 1% aloe group. The cadmium content of cadmium
and 0.75% aloe group was the lowest among other aloe treatment groups. Therefore, cadmium and
0.75% aloe is the most recommendable aloe treatment to eliminate the cadmium accumulated in organ.
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Table 1. The composition of experimental diets and
cadmium given each group of male rat

Diet. Treatment Cd in
ietary groups —_—

v P Basal aloe water

diet (%) (%) (ppm)

Basal Diet 100.00 0 0

B.D.+Cd 100.00 0 100

B.D.+Cd+0.5% aloe
B.D.+Cd+0.75% aloe
B.D.+Cd+1% aloe

99.50 0.50 100
99.25 0.75 100
99.00 1.00 100
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Table 2. Chemical compositions of Aloe arborescens po-
wder dried in the shade

Ingredient Contents
Proximate composition (%)
Moisture 42
Anthraquinone 0.7
Fiber 4238
Ash 15.1
Protein 71
Lipid 2.3
Amino acid composition (ug/g)
Aspartic acid 275
Threonine 176
Serine 19.7
Glutamic acid 333
Proline 15.6
Glycine 30.6
Alanine 19.9
Cystine 7.9
Valine 18.1
Methionine 24
Isoleucine 146
Leucine 25.2
Tyrosine 9.8
Phenylalanine 6.1
Lysine 7.1
Histidine 5.6
Arginine 9.0
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Table 3. Effect of experimental diets on body weight gain, food intake, cadmium intake, water intake, food efficiency
ratio of rat fed 9 weeks

Body weight (g) Weight Growth Food Cadmium Water FER

Group — - gain rate intake intake intake  (feed/

initial final (g/day) (%) (g/day) (ug/day) (ml/day) gain)

Basal Diet Y1975+ 133 3650+ 29.7% 26+ 0.0* 84.8+50° 239 0.0 36.2 9.01
(100.00)

BD.+Cd 1975+ 14.0"  295.0+ 22.0° 1.5+ 0.0¢ 497+76° 201 2.3 231 13.04
( 58.67)

BD.+Cd+05% aloe 1975+ 121 284.2+ 12.0° 1.3+0.0° 446+ 79 204 24 243 14.88
( 52.64)

B.D.+Cd+0.75% aloe 1975+ 18.6™ 311.7+ 25.8° 1.8£0.0° 584+45> 246 2.8 284 13.59
( 68.92)

BD.+Cd+1% aloe 1983+ 22.2% 2842+ 13.3" 1.3+ 0.0¢ 436+ 57 244 2.6 26.3 17.89
( 51.50)

ns: not significantly different

UMean+ SD

PMeans with the same letters in the same column are not significantly different at the 1% level by Duncan’s multiple
range test.
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Table 4. Effect of experimental diets on weight of each organs in rat (unit: g)
Group Brain Lung Heart Liver Kidney Testicle Spleen
Basal Diet D175+ 0.15™ 2,11+ 0.34* 118+ 0.15° 937+ 1.30° 243+ 0.62 240%052* 092+ 0.21°
B.D.+Cd 163+ 0.17  1.34+ 0.15° 0.87+0.12> 837+099® 233+£0.19™ 234+024® 0.74+0.15®
B.D.+Cd 151+ 021" 164021 084+ 0.10° 767+099° 224+025™ 212+034> 071£011*
+0.5% aloe
B.D.+Cd 166+ 0.19™ 173+0.19® 095+ 012 880+098° 241+022™ 263+034* 0.77£0.18"
+0.75% aloe
B.D.+Cd 1.62+0.18" 176+ 0.56*® 0.81+£0.03* 7.89+0.70® 237+0.20" 238+0.21" 062+0.12°
+1% aloe

ns: not significantly different

DMeant SD

“Means with the same letters in the same column are not significantly different at the 1% level by Duncan’s multiple

range test.

Table 5. Relative weight of brain, lung, heart, liver, spleen, testicle, kidney in rat

(g/100g body weight)

Group Brain Lung Heart Liver Spleen Testicle Kidney
Basal Diet Y049+ 0.04 060+ 0.11%2 (0331003 264+0.19% 026+0.05™ 0.67+0.10° 0.68+0.15"
B.D.+Cd 0.56+ 0.10™ 0.46+ 0.04° 0.29% 0.02®* 286+ 0.10° 0251 0.05" 0.80%0.03® 0.80% 0.06®
B.D.+Cd 049+ 0.07 0.54+£ 0.10® 0.28+ 004> 253+ 041° 0232005 0691008 074+ 0.11®
+0.5% aloe

B.D.+Cd 0.55+ 0.08™ 0.57+ 0.08* 0.31£002®% 291+ 021* 0251004 087009 0.79% 007
+0.75% aloe

B.D.+Cd 0.58+ 0.04™ 0.63+0.1% 0.29+ 0,02 284+0.14* 022+£003* 086F+0.09° 0.867% 0,08
+1% aloe

Relative weight: weight of organs in rats calculated in terms of 100g of rat weight
ns: not significantly different

"Mean+ SD

YMeans with the same letters in the same column are not significantly different at the 1% level by Duncan’s multiple

range test.
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Table 6. Effect of experimental diets on cadmium contents in organs of rats (unit: ppm)
Group Brain Lung Heart Liver Spleen Testicle Kidney
Basal Diet D0.27+0.00¢ 034+ 0.01  0.29+0.02¢ 0.76+0.01¢ 0.84+001° 0.33%0.02%? 1.03+ 0.03¢
B.D.+Cd 0.76+0.01* 160+ 0.02*° 207+0.05° 56.12+0.88* 5.03+0.10® 1.11+0.03% 60.35+ 0.28*
B.D.+Cd 0.53+ 0.01° 130+ 0.01* 174+ 0.05° 5195+ 1.16° 461+ 0.15> 0.99+ 0.02° 53.73+ 0.51¢
+0.5% aloe
B.D.+Cd 050+ 0019  1.27+0.01° 1.64+ 0.02¢ 4533£0.99° 4.60+0.29° 0.85+ 0.04° 51.85+ 0.36¢
+0.75% aloe
B.D.+Cd 056+ 0.01° 138+001" 199+0.03" 54.83+068° 4.86+0.18" 1.02+0.03° 5807+ 1.41°
+1% aloe

ns: not significantly different
UMean=t SD

PMeans with the same letters in the same column are not significantly different at the 1% level by Duncan’s multiple

range test.

Table 7. Effect of experimental diets on the total accumulated cadmium amounts

in organs of

rat  (unit: pg)

Group Brain
Basal Diet D0.48+ 0.04°
B.D.+Cd 124+ 0.15°
B.D.+Cd 0.81+0.12°
+0.5% aloe

B.D.+Cd 0.82+ 0.10°
+0.75% aloe

B.D.+Cd 092+ 0.11°
+1% aloe

Lung Heart
0.74+ 0.12"  0.34+ 0.04¢
215+ 026" 1.82+0.26°
214+ 028 147%0.16°
222+024° 156+0.21%
244+ 075" 161+ 007"

Liver

7.14% 081
470.24+ 60.50*
398.06+ 47.17°
399.63+ 51.92¢

431.25+ 35.50"

Spleen Testicle Kidney
078+ 0.18° 0.80+0.17%? 251t 0.66°
3.69% 0.68* 262+ 031" 141.06+ 11.59
330+ 054 204+ 041° 12045+ 13.28°
353+ 0.86° 2.24+0.36® 124.90+ 12.26®
302+ 053 243+ 0.26® 13831+ 13.89%

ns: not significantly different
"Mean= SD

PMeans with the same letters in the same column are not significantly different at the

range test.
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