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Hypoglycemic Effect of Polygonatum Odoratum var. Pluriflorum Ohwi
Extract in Streptozotocin-Induced Diabetic Rats
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ABSTRACT

The hypoglycemic effect of Polygonatum odoratum var. Pluriflorum Ohwi was investigated
after extracted with methanol. The methanol extract was fractionated into 4 layers ; hexane,
chloroform, butanol and aqueous. Fifty male Sprague-Dawley rats(200 — 300g) were induced di-
abetes mellitus by the streptozotocin injection(45mg/kg B.W.) into the tail vein and were di-
vided into 5 groups ; diabetic control and 4 experimental groups. All groups of the rats were
fed on a AIN-76 diet, and the 4 experimental groups were orally administered with each frac-
tdon(500mg/kg B.W.) for 12 days and the diabetic control group was orally administered
CMC. The body weight gain was monitered and the blood levels of glucose and cholesterol
were measured. Levels of protein, triglyceride, and free fatty acid in plasma were analysed. The
contents of protein, triglyceride and glycogen in liver and of protein and glycogen in muscle
were also determined.

The body weight gain was shown significantly higher in the H,O fraction group than that in
the diabetic control group and the heart weight was greater in the CHCL; group. The extents
of blood glucose decrement were greater in the BuOH and H,O groups than that in the con-
trol group. The urinary glucose excretion was shown relatively small amount in the BuOH and
H,O groups. The plasma cholesterol and protein levels were not influenced by these four frac-
tions in diabetic rats. The liver glycogen level was significantly higher in the BuOH group.
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The results suggest that the orally administered BuOH and H,O fraction of Polygonatum o-
doratum var. Pluriflorum Ohwi exhibited hypoglycemic effect in streptozotocin induced di-

abetc rats.

KEY WORDS : polygonatum odoratum - cthanol extract - diabeticc rats - hypoglycemic effect.
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1 Polygonatum odoratum var. Pluriflorum Ohwi ’

MeOH (reflux, 4 X 5hrs)

MeOH Extract

Hexane

Hexane Layer Aqu. Layer

CHCl;

CHCl; Layer

BuOH Layer Aqu. Layer

Fig. 1. Extraction and fractionation procedure of Po-
lygonatum odoratum.
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AZS7t %S 42 5 S Ao s Algg)
2T 2 2 BYRA TN &8 219, A% w3z
2 A2 FAS A8t AF 100gD 0.8 T4 &
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BuOH(P <0.01)% H,0 25NN Gz
ol Bl zHge] 2AZ G Ro7 Hol oA FHE
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Al %3, Hexane®} BuOH B8 Fojzo)A ozt vt
< FEE BYeH CHCL# HO BFdze 5o
TES 2Y0 A A9 HO 2YFAFS A9
313 welx] B &Rl oA gz vle] B £5¢

rot s o

260

Body weight(g)

1 2 3 4
- % - Control
-~ Hexane
- A - Butanol

-~ Chloroform
-A- HO

Fig. 2. Changes in body weight of diabetc rats fed on each fraction of Polygonatum odoratium.
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Table 1. Organ weights of diabetic rats fed on each fraction of Polygonatum odoratum(g/100g B.W.)"

Group
Control Hexane fr. CHC, fr. BuOH fr. H,O fr.
Liver 4.961+£0.201 5.082+0.402 5.013+0.429 4527 +0.166%* 4.772+0.446
Kidney” 0.628+0.077 0.611x0.105 0.603 £0.090 0.536+0.098 0.513+£0.130
Spleen 0.589+0.106 0.489+0.097 0.608+0.122 0.521+0.121 0.627 £0.156
Heart 0.3541+0.011 0.359+0.024 0.390+£0.017** 0.350+0.017 0.336+£0.033

1) Values are mean+S.D. 2) Means of two kidneys

UehQEeH 2 F CHClL £3Fo T 4ol
AAHAHp <0.01). °)& CHCl ¥gFofEwto] A
74 A% 233 Frol o8 4 22029 EF
FFol Q¥R Fdle] AR Fio] FUE Aes
o A7},

2. 848 224

STZ Solz Q8] 2719 W% TEY $E7} 49
A% 2 A ¥ BE PN ZAsHE AFE Bole
dl o] STZ o3l o2 29 Bl HE3}7| 9
Folgtz 4 Ach(Fig. 3). 1 ¥ UlETH Hexane ¥
YR ol HE A&HQ Z7F AFS vehion vr
A A FAME F717F E3HEA 69 Aol FHH

** : significant at 1% level

Zaste A% ROtk 48 12¢0] A Fele
BuOH % H.0 £8FoTdA frelzez @2 d9
Ag R AHP <0.01).

3. HZE ci,
lesterol
g4 A ke BuOH B E5o1g A v
oA REFo TN tzgdl v]d 2 w3 d3s
el ey & el ohdgith(Table 2). 83 4
2o gula o & homeostasisoll 93] 132 WIE
Aoz gkon AUe o) e Wkt 2eEH o]
ALg3® wEhd g F2E st M g
Aol FAu B o] o =AR: HEFE AL

SHRY, FaIx|LL H cho-

700
600 |
3
B i
é 500
©
E’ 400 n
2
9 300 |
2
C)
3 200
<]
=
0 T T
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-0-
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I
6 8 10 12
(days)
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Fig. 3. Blood glucose levels in diabetic rats fed on each fraction of Polygonatum odoratium.
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Table 2. The concentrations of protein, triglyceride and free fatty acid in plasma"

Group Protein (mg/ml) Triglyceride (ug/ml) Free fatty acid (nmol/ml)
Control 48.8+2.6 673.8+152.7 644.3+325.0
Hexane 51.2+54 1068.0+£571.2 708.1+149.7
CHCl, 490%39 826.3+230.7 628.7+243.1
BuOH 483434 780.31+358.8 719.8+182.4
H,O 535453 927943424 629.74+210.5

1) Values are mean=+S.D.

2 FRdo @3 FAAN £EL RE BT
wol &zl Hlal ¥ S Jehhigla, fA
AHe] g2 CHCL: 2 H.O B8 FolTdA thzdo|

HlE tha: 2 S ok dud S A4 8
Ao Apite] FAHAM LR MEEE &5t Sl
e Ba07 9, B fLE QE AXEe] oulx|
Aol A @A FozH FrEfAde AdzHE
7F dofuA| Fato] dF FEAEANY S verd
the Ba%E et

Hze 2 2t BYFolTe EF 29 AHA F
cholesterol 3|7} Z718tg =t 2 o) & #4387}
THAL Bostiey A4 A71ke FA £ o Faig

= o

4s

/lc-’l o]

W Y (Fig. 4). AU gxy 8xle A4
cholesterol®} SAIX|We] €% %7 F7lgitin B
27593 Ayt o g cholesterold AW I
# AoAM FE dojyed FuAde F9 cho-
lesterol3tg o] F7tetn oM e] 4L Aadlo 7
¥ %9 cholesteroldAdel utet FoTRE ¢85
€ sterold] U= F7}gtele 2%} 9o o @
=49 §HFo2 Yelus triglycerided o o
g B goy JcholesteroldZd tigt SAE of
2| g4 ot}

Fdzss

P e

|:|_|»HHXI

>

. 34X 9 Glycogen
&%2 BuOH 2 H,0 #¥FT

N

g

80 —

Blood cholesterol level (mg/dt)

Y T T
2 4

—% - Control

-~ - Hexane

- A - Butanol

T i I I
10 12

(days)

Chloroform
H,O

_D_
—-A -

Fig. 4. Blood cholesterol levels in diabetic rats fed on each fraction of Polygonatum odoratium.
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A iz vE oA 2
o] CHCl; #3544 foHez v
(Table 3).

1 FRALE 833 2] Hexane ¥ CHCL
FYFajFo] & FFo|%1 BuOH 2 HO #3%F
oA ¥ S Jep ALt

Insulin?#5 2.2 A7|= grtdsFdE A9
AgAel Zrast x3Ech Alloxand] 93 L€
Bzt oMo FAAAY §AH 2HELQ acetyl-
CoA carboxylased] 848 ZaAA Aol Zx
e Aol FAHAUN?. kA, "33t At e
FoA e 7+ TR 2 e A AUHA
Azl SBEMY dZelgn AEg & Qo
Glycogen ¥3& RE ZZFATAA dzTd A8
& AL Y3, BuOH BEZFAZAME &
¢]4ge] ARHATHp <0.01). Insulin ¥FA 7H3)
glycogen glycogenolysisE &3l w3i==d hy-
poglycemic agentsi= 7H39] gluconeogenesisg %A
o AT Y $FL drhe Hart Qo

. Glycogen

o5 DAL RETA Aol & HolA] gpon 2
S glycogen #3S Hexane, BuOH % H,0 £9
FoZoA iz H e FEE HEUH
(Table 3).

Rosseti®*®< insulin clamp studydllA B} 2
§ glycogen?] S &4AFHTT HIFGT G
59 83 el At aldose reductase®] 4ol F
7¥sle] ¥=do] sorbitolelu fructose® MEFHTIE
B.1%9} pentose phosphate pathway7} 3¢} #A|
7} the RuTEo g ujfol B af B AYel|A H4
Y5712 FAasA] Ykong s gt
AL9] B]Eo| o]Fo]x|x] Yo} ZHAAY glycogen
o] FEHR] F& Ao FHd.

6. g AA}

Table 491 YeRd uieh Zo] tix, hexane %
CHCl; ®gFoilME =Tl A&EEU
BuOH 2 H,0 B&EoZME Azt 2pol= 9
o 9j9] A FE Hlgte] v AL wdo] A

%ol

Table 3. The concentrations of protein, triglyceride and glycogen in liver and of protein and glycogen in muscle”

Liver Muscle
Group Protein (mg/g) Triglyceride (ug/g) Glycogen (mg/g) Protein (mg/g) Glycogen(ug/g)
Control 272.7+ 28.2 148+ 24 37.2x230 182.7x11.3 353.74+207.6
Hexane 2515+ 406 117+ 6.6 41.6127.7 1849+ 9.7 292.4+220.7
CHCl, 235.4+ 23.1* 9.2+ 59 65.6+42.6 190.3+22.8 474.6+511.8
BuOH 317.2+ 531 19.4+ 6.5 87.9+31.8* 191.4+13.6 241.1£114.4
H,O 317.1+£118.0 21.7+£15.0 41.6+18.7 181.9+11.1 2369+ 93.0
1) Values are mean+S.D.  * : significant at 5% level ~ ** : significant at 1% level
Table 4. Urinary glucose test in diabetic rats fed on each fraction of Polygonatum odoratum
Rat No. Control Hexane fr. CHCl, fr. BuOH fr. H,O fr.

1 +4++ o+ ++++ + +

2 +H++ ++++ 4+ ++++ +4+

3 ++++ ++++ 4+ +++ -

4 ++++ +4++ ++++ +ot +H+t

5 +4+++ o+ o+t F44+ 4+t

6 +H+++ ++++ +4+++ ++ -

7 ++++ ++++ ++++ +++
~ ! negative + : 250mg/100ml of urine ++ © 500mg/100ml of urine
+++ : 1000mg/100ml of urine ++++ : 2000mg/100ml of urine
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e 22 PHEAE YERSIa B BE RS
T 2 2ol g Holx| P} Ao B mE B
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YFojTyte] FoH o2 vl rHp <0.01).

2) % ¥:9 %9 M3k BuOH 2 H,0 28=
ool dlzdel wsl felH Z4Age Uehym
(p<0.01), =FIME BuOH ¥ H,0 T T T
A B WA A& ofo] HEH YT}

8% cholesterold Gl ¥ gz vje) &
T Y FATNA E Atolg VENA ¥%tm 2AI
& BETAAM thh £ S VERG oY o5l
Aol ohgitt. ¥ FA ke F2e CHCOL 2
H,O 28 FolTo] ulid Qgton} fo41e 245z
st

3) 27 &d 2 S g3e BuOH 2 H0
THFATNN & AP BAT, glycogen FFL
EE #8597 #2458 Bgon BuOH 235
T2 53] fo8 o =grHp <0.01)

4) % B FFe T FolA] z}o]S Ho)x|
skew], 2% glycogene hexane, BuOH 2 H,0 &
YFofrd A e dgs By}
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