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Anti-diabetic Activity of Polysaccharide from Salicornia herbacea. Kim, Seon-Hee!, Deok-Seon Ryu?,
Mi-Young Lee', Ki-Hoon Kim?, Yong-Ho Kim'?, and Dong-Seok Lee'*. ' Department of Biomedical Lab-
oratory Science and Biohealth Products Research Center, Inje University, Gimhae 621-749, Korea, Department
of Biomedical Laboratory Science and BK21 Smart Food & Drug Center, Inje University, Gimhae 621-749, Korea
— The present study investigated the effect of physiologically active polysaccharide (SP1) isolated from Sali-
cornia herbacea on streptozotocin-induced diabetic rats. Male Spraque-Dawley rats were divided into four
groups which were normal control group (NC), diabetic control group (DC), diabetic CSP group (DCSP), and
diabetic SP1 group (DSP1). Animals were administrated with 2% experimental drinks for 6 weeks. The levels
of glucose, triglyceride, total cholesterol, and high density lipoprotein (HDL)-cholesterol in the serum were
measured before and after intake of test compounds. The levels of glucose and triglyceride in the DSP1 were
significantly lower than those in the DC by 25% and 20%, respectively. The levels of total cholesterol and
high density lipoprotein (HDL)-cholesterol in the DSP1 were similar to those in the DC. These results suggest
that SP1 substantially exhibit anti-hyperglycemic and anti-hypertriglyceridemic activity in diabetic rats.
Therefore SP1 is believed to show remarkable anti-diabetic effect on streptozotocin-induced diabetic rats.
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Fizlste] AN AAxd I2E A Basle 12,
71t 24 3leA 3217 F)E 94 53 Fol filter paper
(Whatman No.1)2 e{3}3ted 23284l crude S. herbacea
polysaccharide extract(CSP)E it} Sephadex G-50
(Sigma, USA)- filter paper®. {33t ¥ 3. 7|3} FFA]
70 22} $F5E ZA-F(2.5ecmx50cm, Sigma Chemical
Co.0ll $4AIZc}. CSPE sephadex G-50°8 &A% 29
of 2mL FYsld ¥ 3mL 402 25mLH9] $3S
en, 7o) 132 s oE F ok 236
9c}. Blue dextran(Sigma, USAYS standard® 3}y CSPZ
FE ool v dale ExlEs A5l e, Csp
£ 39} #}7](ProFlux M12, Millipore, USA)ellA] 1 kD
membrane (Millipore, USAYS Al&-3le] o 3}3} Fof| e}
A|Q) S. herbacea polysaccharide(SP1)YE A%ic}h(Fig. 1).
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Fig. 1. Purification of polysaccharide from S. herbacea.
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Table 1. Effects of drinking CSP and SP1 for 6 weeks on body weight in diabetic rats.

Body weight (g)
Groups® -
Initial Ist 2nd 3rd 4th 5th Final
NC 315.8+ 8.5 335.0+11.1 352.7+£12.0 370.0£12.5 381.0+13.9 398.2+15.3 407.7£15.9
DC 302.6+12.5 284.0x14.1 268.6+ 8.9 260.0£11.0 255.7£10.9 253.2+13.5 257.2+17.2
DCSP 307.6z 9.8 2776 7.3 260.5+ 7.2 256.0+ 7.0 2502+ 3.5 2479+ 8.4 260.9£10.8
DSP1 304.4£12.3 277.1+ 7.8 264.5+ 6.9 259.4+ 6.0 260.1z 4.6 253.3x 4.4 266.4+ 6.6

Data are mean + S.E. (n=5)

Significance was determined using the Student's #-test versus the control group ("p<0.05).

aNC: normal rats fed control diet, DC: diabetic rats fed control diet, DCSP: diabetic rats fed crude S. herbacea polysaccharide, DSP1: dia-
betic rats fed S. herbacea polysaccharide.

Table 2. Effects of drinking CSP and SP1 for 6 weeks on body weight gain, food intake and food efficiency rate in diabetic rats.

Groups®
NC DC DCSP DSP1
Body weight gain (g/6 weeks) 84.8+ 94 -454+ 8.0 -46.7£11.5 -38.0+ 9.4
Total food intake (g/6 weeks) 1,016.2+33.3 1,690.7+46.7 1,593.4+60.9 1,526.7+37.6*
Daily food intake (g/day) 242+ 0.8 40.3z 1.1 379+ 1.5 36.4+ 0.9%
FER® 8.27+ 0.7 -2.73+ 0.6 -2.99x 0.7 2.47£ 0.6

Data are mean + S.E. (n=15)

Significance was determined using the Student's z-test versus the control group ("p<0.05).

aNC: normal rats fed control diet, DC: diabetic rats fed control diet, DCSP: diabetic rats fed crude S. herbacea polysaccharide, DSP1: dia-
betic rats fed S. herbacea polysaccharide.

® FER (Food efficiency ratio) = body weight gain (g) / total food intake (g) x 100.
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Table 3. Effects of drinking CSP and SP1 for 6 weeks on the levels of serum glucose, triglyceride, total cholesterol and HDL-choles-

terol in diabetic rats.

Serum component Groups®
(mg/dL) NC DC DCSP DSP1
Glucose Initial 112.2+2.3 372.0£25.5 341.8« 7.3 369.5+£28.7
Final 109.2+8.9 698.4+25.19 626.2+21.2% 520.8+44.2*
Initial 78.5£5.5 108.7+11.9 99.2+ 3.3 104.8+ 5.9
Total cholesterol }
Final 81.8+£6.4 1384+ 6.2 117.7+ 7.8 119.1+ 5.7
. . Initial 84.049.5 122.1 3.8 117.9+ 6.9 1129+ 4.0
Triglyceride .
Final 97.8+3.6 198.8+ 4.9 173.6x 4.2* 159.2+ 3.0%
HDL Initial 58.2434 551+ 74 51.8¢ 1.8 55.0+ 6.1
cholesterol Final 56.0+4.1 46,9£12.0 46.8+ 5.0 50.7= 7.0
TG/HDL Initial 1.44+0.1 233+ 0.2 2.30+ 0.2 213+ 0.2
cholesteyol Final 1.77£0.1 59+ 1.7 390+ 0.5 3.52x 0.7
Al Initial 0.35£0.1 1.00x 0.1 0.92+ 0.1 0.96+ 0.1
Final 0.46x0.1 299+ 1.1 0.57+ 0.2 1.53x+ 0.3

Data are mean = S.E. (n = 3)

Significance was determined using the Student's t-test versus the control group (*p<0.05).
3NC: normal rats fed control diet, DC: diabetic rats fed control diet, DCSP: diabetic rats fed crude S. herbacea polysaccharide, DSP1: diabetic

rats fed S. herbacea polysaccharide.
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