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Effects of Polygonatum odoratum on In vivo Insulin Activity in
Streptozotocin-Induced Diabetic Rats
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ABSTRACT

This study investigated the in vivo insulin function of Polygonatum odoratum in normal and diabetic male Sprague-
Dawley rats. Diabetes mellitus was induced by an i.p. injection of streptozotocin. Normal and diabetic rats were
assigned to the diet groups of the control basal diet and Polygonatum odoratum diet. The animals were fed the diet and
water ad libitum for 15 days. Initial and final body weights, total food intake and serum glucose and insulin levels were
measured. An insulin suppression test was performed to elucidate the insulin function in the peripheral tissues. The
results showed that the final serum glucose levels significantly decreased in the diabetic rats on the Polygonatum
odoratum diet compared with the diabetic rats on the control diet. The final serum insulin levels were increased in the
diabetic rats on the Polygonatum odoratum diet compared with the diabetic rats on the contro! diet. The in vivo function
of the insulin increased in the diabetic rats on the Polygonatum odoratum compared with the diabetic rats on the control
diet. These data indicate that Polygonatum odoratum may be beneficial in improving the in vivo insulin function in
streptozotocin-induced diabetic rats. (Korear J Nutrition 36(3) : 239 ~244, 2003)
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Table 1. Composition of diets (%)

Ingredients Control PO
Casein 200 17.2
Corn starch 61.0 44.6
Com oil 8.0 9.08
Choline barbirate 02 0.2
DL-Methionine 0.3 0.3
Cholesterol 10 10
AIN-76 Mineral mixture 35 2.78
AIN-76 Vitamin mixture 1.0 10
Cellulose 5.0 3.44
Polygonatum odoratum 0 200
Z 3tk
4. B QlaRo| &

2 glucose oxidase method (Sigma Chemical Co.)
£ o]&3to] 505 nmellA 233 5A (Amersham Pha-
macia Biotech) 2 FFEE 73ty 84 Jdede
rat insulin radioimmunoassay kit (Linco Research. Inc)
£ ARE3}] y —count”] (Packard Instrument Inc.) %
333k

5. QIadl ofN| A

Q&Y JA| 48 (insulin suppression test)2 A3
AolE AT AHSY du HAE oz AP vt
A8t G ARFES 6AIZF Bt AN Fol AAES
% &, 5 2AANE 3] PE 20 tubingg 4He
o AFAE AF3NUT AFAL glucose (A, 8
mg/kg/min - Bwt),
2.5 mU/kg/min - Bwt), propranolol (Sigma Chemical
Co., 1.7 pg/kg/min - Bwt), epinephrine (FY4A2k 0.8
rg/kg/min - Bwt), bovine albumin (Sigma Chemical
Co., 65 pg/kg/min - Bwt) 02 ZA35ich AF3H= A
R F 1603024, A7t QHYHE 7171 viA)gr
40 Tl 108 HE o2 ma] FYoir] YHS s

insulin (Novo Nordisk, Denmark,

o P Qd&d Fol olgsisitt. ZE FAolA FH 2
A2 Q7175 o|&sloiA 37~38CT7F A AAEE
£ &t

6. SHIN=

2E A% H3= SASE ol g3t & H¥Ere Fd
BEFAE 74]*}6}.1. p <0.05 FF°l* one—way ANO-
VA test® 3t & Turkey’s multiple range testel 2J3f
7z 8T Z}-«] TAxFE AFsdeh
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Table 2. Changes in body weights and total food intakes in normal and streptozotocin-induced diabetic rats fed Polygonatum

odoraturn during a 15-day period

Normal rats Diabetic rats
'CONT PO CONT PO
(n=6) (n=8) (n=7) (n=6)
Body weight (g)
Initial 3448 £ 1.0° 3431 £ 29° 3464+ 3.1° 3452 £ 2.8°
Final 3628 = 9.0° 279.6 + 12.7° 227.7 = 8.4° 231.8 = 8.1°
Total food intakes (g)
397.7 £ 17.6° 202.9 = 31.1° 2359 + 18.9° 133.5 £ 7.9°

'CONT: control diet, "PO: Polygonatum odoratum diet, Values are means * SE.
Within a line, values with different superscripts are significantly different at p <0.05.

Table 3. Changes in serum glucose and serum insulin levels in normal and streptozotocin-induced diabetic rats fed Polygonatum

odoratum
Normal rats Diabetic rats
'CONT CONT PO
(n=06) (n=8) h=7 (n=06)
s-glucose (mg/di)
initial 99.8 + 3.6° 104.0 + 3.2° 3471 £ 90° 340.2 + 14.5°
Final 102.0 = 4.0° 98.0 + 3.8° 336.4 + 15.2° 114.0 = 104°
s-insulin (ng/dl)
Initial 16.4 £02° 156 £ 0.3° 54+ 03° 45+ 03°
Final 16.3 £ 0.3° 15.8 £ 0.4° 49+ 05° 7.4+ 05°

'CONT: control diet, PO: Polygonatum odoratum diet, Values are means + SE,
Within a line, values with different superscripts are significantly different at p <0.05.
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Fig. 1. Steady-state serum glucose levels (S55G) in normal and
streptozotocin-induced diabetic rats fed Polygonatum odoratum.,
N-CONT: Normat rats on control diet, N-PO: Normal rats on Poly-
gonatum odoratum diet, D-CONT: Diabetic rafs on the control
diet, D-PO: Diabetic rats on Polygonatum odoratum diet, $85G:
steady-state serum glucose level, Values are means + SE., Values
with different superscripts are significantly different at p <0.05.

20

a a
a
15+
3
gu)"
) L

a
1
N-CONT N-PO Db-CONT Db-PO
Groups

[,

o

Fig. 2. Steady-state serum insulin levels (SSSI) in normal and
streptozotocin-induced diabetic rats fed Polygonatum odoratum.
N-CONT: Normal rats on control diet, N-PO: Normal rats on Poly-
gonatum odoratum diet, D-CONT: Diabetic rats on the controt
diet, D-PO: Diabetic rats on Polygonatum odoratum diet, SSSI:
steady-state serum insulin level, Values are means + SE., Values
with different superscripts are significantly different at p <0.05.
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