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Studies on Physicochemical and Biological Properties of Depolymerized
Alginate from Sea tangle, Laminaria japonicus
by Thermal Decomposition

8. Effects of Depolymerized Alginate on Serum Lipid Composition
and Its Single-Dose Toxicity via Oral Route in Rats

Yuck-Yong KiM and Young-Je CHO*

Research Laboratory, MSC Co. Ltd, Yangsan 626-840, Korea
*Faculty of Food Science and Biotechnology,/Institute of Seafood Science,
Pukyong National Univ,, Pusan 608-737, Korea

This study was performed to know the hypocholesterolemic effect of depolymerized alginate obtained by hydrolysis of alginate through
a heating process at 121C. The changes of total cholesterol, HDL-cholesterol, LDL-cholesterol, triglycerides and phospholipid levels
in serum, as well as the atherogenic index were elucidated in rats for 35 days. In order to evaluate single-dose toxicity of HAG-50
in rats via oral routes, induction any mortalities and abnormal signs in clinical finding, body weight, gross findings and
histopathological finding, and estimation of LDs, were elucidated. Total cholesterol, HDL-cholesterol, LDL-cholesterol, triglycerides
and phospholipid levels in the serum significantly decreased and resulted in the decrease of atherogenic index in rats fed diets
containing 5% and 10% HAG-50 (p<0.01). HAG-50 did not induce any mortalities and abnormal signs in clinical findings, body
weights, gross findings and histopathological findings in single-dose toxxcnty test via oral routes of rats, after which it was impossible

to estimate LDs» values.
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Table 1. Effects of diets containing fiber-free HAG-10, HAG-50, HAG-100 and alginate on sereum lipid composition and atheroge-
nic index in rats administered at 35 days

Serum lipid content (mg/dL)

Diets Altherogenic index
TC HDL-C LDL-C TG PL
Before intake 130.32+6.57 47.11£498 78.5717.00 170.67+8.19 183241721 1.77
Fiber-free 173.6617.02%* 49374521 81.55£4.98 1783243917 187.49+4.92 252
HAG-10 1% 17526+682% " 50.03+7.77 82.04+6.02 17926+3.637"  18599+6.87 2.50
5% 168.4345.59%* 50.39+6.28 80.99+8.28 176.77£7.27 186.44+6.29 2.34
10% 110.62+4.00%* 4498+2.19 70.69£9.117 130.28+£591%"  152.114£9.44%* 1.46
HAG-50 1% 95.84£5.59"7* 42165197 68.6916.08° " 12854164377  130.44%421%" 127
5% 79.88+433"" 41.89+538" 593245387 1074345217 129.66+4.39** 091
10% 81.28+7.29"" 40.89+333" 6129+672° " 11121£707°" 1254446317 099
HAG-100 1% 83.29+4.59"* 41.23+5.55% 644945297 11938452077  130.28+439*" 1.02
5% 85.11£2.10"* 42334529 674460977 1201943377 12931+888"" 1.01
10% 110.01£598" " 42.39+6.66 70.82+398" 13029+5217 " 147.29+6.29*" 1.60
Alginate 1% 90.28+7.821* 41.09+4.00* 67.28+5397" 129224208 131456007 120
5% 91.99+4.88"" 42.391£5.10 70.21+6.43" 130.01£9.00" "  128.76+5.48"" 117
10% 1102247.79*F 4422+498 69.78+6.21" 127.5946217"  14999+7.39"* 149
All data were calculated by MeantS.D. for 7 individuals.
+, ++: Significantly different in student ttest from the before intake (4, p<0.05; ++, p<0.01).
TC: Total cholesterol.
HDL-C: HDL-cholesterol.
LDL-C: LDL-cholesterol.
TG: Triglyceride.
PL: Phospholipid.
Atherogenic index=(Total cholesterol-HDL-cholesterol) /" HDL-cholesterol.
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Table 2. Mortality and LDs, value of rats administered orally with HAG-50

Dose Hours after treatment Days after treatment . .
Sex Final mortality
(g/kg BW.) 1 2 3 4 5 6 12 2 4 6 8 10 12 14
Control, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
0.312 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
Male 0.625 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
1.250 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
2.500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
5.000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
Control, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
0312 . 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
Femal 0.625 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
emate 1.250 o 0 0 0 0 0 0 o 0 0 0 0 0 0 0/5
2.500 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
5.000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0/5
Table 3. Clinical finding of rats administered orally with HAG-50
Dose Lo Hours after treatment Days after treatment
Sex Finding
(g/kg BW.) 1 2 3 4 5 6 12 2 4 6 8 10 12 14
Control, 0 N 5 5 5 5 5 5 5 5 5 5 5 5 5 5
0312 N 5 5 5 5 5 5 5 5 5 5 5 5 5 5
0.625 N 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Male - - - - - - - - - - - - - - -
1.250 N 5 5 5 5 5 5 5 5 5 5 5 5 5 5
2.500 N 5 5 5 5 5 5 5 5 5 5 5 5 5 5
5.000 N 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Control, 0 N 5 5 5 5 5 5 5 5 5 5 5 5 5 5
0312 N 5 5 5 5 5 5 5 5 5 5 5 5 5 5
0.625 N 5 5 5 5 5 5 5 5 5 5 5 5 5 5
Female - - - - - - - - - - - — - — -
1.250 N 5 5 5 5 5 5 5 5 5 5 5 5 5 5
2.500 N 5 5 5 5 5 5 5 5 5 5 5 5 5 5
5.000 N 5 5 5 5 5 5 5 5 5 5 5 5 5 5
N, Number of animals examined; —, No abnormality detected.
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Table 4. Changes of body weight in rats administered orally with HAG-50
S Dose Days after treatment
ex
(g/kg BW.) 0 2 4 6 8 10 12 14
Control, 0 147.07£153 159.11£2.11 17207£333 190.11£4.00 206.06+£1.03 222.35+321 238.09+322 259.89+4.07
0312 146.83£2.61 160.27+£329 17021£298 191.72+3.02 205.67+£4.09 222671409 239.33+1.89 261.79+3.61
Male 0.625 14557325 159954398 172.83+£4.02 189.92+2.08 207.00+£3.01 22021+3.22 237.72+4.00 260.31+3.69
1250 145.78£1.68 160.66+4.00 17128£4.04 191444333 206.78+4.89 223.191£420 238.64+4.09 263.55+3.78
2.500 14591+£223 161.02+£198 170.78£3.98 190.04£392 20516321 220.99+3.11 239.21+3.76 262.38+4.46
5.000 146.07£1.61 159984238 171.10£3.01 191.82+4.00 207.89+1.22 221.35+£2.10 240.00+2.07 259.35+423
Control, 0 135421104 142274398 149224322 153554347 161.23£3.82 16823+£3.00 1754512.00 18249479
0312 135161148 143214298 150.11£429 154111428 160.34£4.01 169.11£427 17477+427 180.86+3.57
Female 0.625 135674122 141994210 15126£3.88 152384528 161.98+£3.78 167444311 176321406 179.89+4.78
1250 13609£1.38 144.56+4.06 149.87+429 154071288 162.66+498 170.38+4.02 177222266 180.79£3.59
2.500 13520£1.09 142294276 152331410 15298+3.00 160471110 17027+327 175112465 178.57+431
5.000 13452£1.00 144.88+426 150001298 154.47+421 162.11+£348 168431400 174.67+328 181.67+4.53
All data were calculated by MeanS.D. for 5 individuals.
Table 5. Gross findings of necropsy in male rats administered Table 6. Gross findings of necropsy in female rats adminis-
orally with HAG-50 tered orally with HAG-50
o Dose (g/kg BW.) o Dose (g/kg BW.)
Organs Finding Organs Finding
Control, 0 0312 0625 1250 2.500 5.000 Control, 0 0312 0625 1250 2.500 5.000
Brain N 5 5 5 5 5 5 Brain N 5 5 5 5 5 5
Kidney-left N 5 5 5 5 5 5 Kidney-left N 5 5 5 5 5 5
Kidney-right N 5 5 5 5 5 5 Kidney-right N 5 5 5 5 5 5
Heart N 5 5 5 5 5 5 Heart N 5 5 5 5 5 5
Lung N 5 5 5 5 5 5 Lung N 5 5 5 5 5 5
Spleen N 5 5 5 5 5 5 Spleen N 5 5 5 5 5 5
Liver N 5 5 5 5 5 5 Liver N 5 5 5 5 5 5
Stomach N 5 s 5 5 5 5 Stomach N 5 5 5 5 5 5
Intestine N 5 5 5 5 5 5 Intestine N 5 5 5 5 5 5
Pancreas N 5 5 5 5 5 5 Pancreas N 5 S 5 5 5 5
Adrenal gland-leff N 5 5 5 5 5 5 Adrenal gland-left N 5 5 5 5 5 5
Adrenal gland-right N 5 5 5 5 5 5 Adrenal gland-right N 5 5 5 5 5 5
Pituitary gland N 5 5 5 5 5 5 Pituitary gland N 5 5 5 5 5 5
Testis-left N 5 5 5 5 5 5 Ovary-left N 5 5 5 5 5 5
Testis-right N 5 5 5 5 5 5 Ovary-right N 5 5 5 5 5 5
Other organs N 5 5 5 5 5 5 Other organs N 5 5 5 5 5 5

N, Number of observations; —, No gross findings.

N, Number of observations;

—, No gross findings.
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