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Effects of Nelumbo Folium and Hayopokchun-san
on Diabetes Mellitus in Streptozotocin Treated Rats
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The therapeutic anti-diabetic effect of Nelumbo Folium and a poly herbal formula (NOC) was evaluated in the
streptozotocin (STZ 60 mg/kg, i.p.) induced diabetic rats. For this study, test articles were orally administrated once
a day from 7 d after STZ-injection for 3 weeks. The fasting blood giucose, body weight, pancreas weight changes, oral
glucose tolerance test, hemoglobin Alc (Hb Afc) level changes and the histopathological changes were observed.
WNL-treated rat had lower fasting biood glucose levels compared to control group and NOC-treated rat had
significantly lower fasting blood glucose levels, compared to control group (p < 0.05). After 21 days of extract
treatment, body weight in control was reduced (p < 0.001). WNL and NOC groups were also reduced compared to
control group but insignificantly. Pancreas weight of control group was reduced (p < 0.001), but the weight of NOC
group were increased (P < 0.05). During the 2 h oral glucose tolerance test (OGTT), WNL group were improved
compared to control group (p < 0.05). NOC group were improved compared to control group but insignificantly. WNL
and NOC groups had lower Hb Alc level compared to control group. In addition, atrophy of islet and decrease of
insulin-producing cells were detected in STZ induced diabetes rats. However, these diabetic changes were decreased
in WNL and NOC groups. These results suggest that N. Folium and NOC have favorable effects to inhibit the changes
on the fasting blood glucose levels, pancreas weight, glucose tolerance, hemoglobin Alc and the histopathological
changes of pancreas in STZ-induced diabetes.
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Herbs Pharmaceutical name Dose(g)
HE Nelumbo Folium 300
Total 300
BoE Nelumbo Folium 375
B R Puerariae Radix 18.75
A Rhemaniae Radix 1875
AKT Schizandrae Fructus 1875
H & Glyeyrrhizae Radix 18.75
BN Coicls Semen 1875
Total 300

3) A9l ZA
BHE 300 g€ &7 6,000 mE 715k ths YA7IE BEI6)H
o 1B I8¢ TS GIA 2 2 st AT S rotary
vaccum evaporator=. ZHt igﬁ‘ﬁ}@ ZjZFJ =3 01%6‘}04 4l

Z 714 635 g (458 212%)2

PHOE AZIGH] AE WL 486 5 (€ 16 2%)% BT
2 48 Wy
1R7+ ABA 8%0] 217 YPBEES streptozotocin

2 - o1gE - PG -

242 - FE7) - olEHE - T

(STZ)E 0.1 M citrate buffer (pH 4.8, Sigma chemical, USA)oll
SlAAH T3 5 (60 mg/kg, ip) LFY & FE A €yg
ZX8ld €F glucose L7} 250 mg/dl 0}t F ratg Ao
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5. BRSHEA oral glucose tolerance test (OGTT)

COGITE ek St oxnt ol SBARCH 58 B 16
7 4] & glucoseS 2 g/kg O SYOT T EATIYL
2 82 mel gue 5ol 0,30, 60, 1202 BHOE 5
3193

ANEsIGT B35 EZ 2] (hemoglobin Ale, HbAle) &5
=k 'H@@ EWZE whole blood 0.7 ml2 EDTAY} AE|E
FHol €of 4TolglollA SHAPMA HAsIth G262 E

112 turbidimetric inhibition immunoassay (TINIA) BRSO Z

cobas mtegra 800 (Roche, Switzerland}& AME5H] 7L olufol]

S 2mdt & 4 T 9ESld H-E (Hematoxylin &
Eosin) stainingE Al@dlo] ESISU|HOR HEEIN
8. EARE

AHPH S HAR]tFE 2 A MeantSEM)E LIERNZ OH,
NAZT QEZH BFO A0|Z BHY Gol Student's
t-test® A oId Plo] 0.05 BT wf EAXSE 7T Ao]

- 1498 -



WHE 2 FEERHKO! streptozotocinQFE T R0 WIAE Fg

=
7GBTS 16417 BAAR) $ BIPWS B9 324 @
BE ZYSICE B2 EYS FY RO AlE BY, 1 FY
U2 FY FB 3 SFSROM ST S ok EY 2
1

mg/dl, 327.8 +
40.83 mg/diclR e, 7} 7719 FAEL QiRich Y Fo 1
F F9 25 39 Ege - 23, AP 340 + 3649
mg/dl, 3564 + 44.67 mg/dIE RA&HOF A&SBINOM, Ha
ol vl fA4 Q= HEE UERNRICT (p < 0.01). 31
ENFe A8A]AH, 2 + 35.65 mg/dl, 335.6 +
28,08 mg/dIZ Ego] Z Agol AR, FAHL @
ALt SIE SR IFEA T2 2} 1, 257 & Zk7h 3364 + 39.01
mg/dl, 327.8 + 32.68 mg/dIE Yol 24318 0m, A8 257}
9 Y FIEUA Aot (p < 0.05).
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Table 2. Effects of Herb Extract on Fasting Blood Glucose
Concentration

Fasting Blood Glucose level (mg/dl)

Group 0 week 1 week 2 week
Nor 9443+843 9U4.71£4.77 95.14£588
con 3318+3328™ 340+36.49™ 356.4+2467°
WNL 32904302 3386+35.65 33562808
NOC 3278£40.83 336.4+29.01 327.8+22.68"

Each value is meantstandard deviation. # Significantly different from the normal value
(## p  001). * Significantly different from the control valug (= p ¢ 005). Nor: treated
orally with DW. Con: STZ-reated group. WNL: STZ (60 mg/kg) and water extracts of
Nelumbo folium (200 mg/kg/day) treated group. NOC: STZ (60 mg/kg) and water
extracts of Hayopokchun-san (200 mg/kg/day) treated group
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Fig. 1. Body weight change. Each value is meanzstandard deviation #
Significantly different from the normal value (###: p(0.001). Nor: treated orally with D.W.
Con: STZ-reated group. WNL: STZ (60 mg/kg) and water exiracts of Nelumbo folium
(200 mg/kg/day) treated group. NOC: STZ (60 mg/kg) and waler extracts of
Hayopokchun-san (200 mg/kg/day) treated group

Y B AlRY bt tED, SIER0T, slE sS4
AT MER 247} 30557 + 9.11 kg, 236.2 + 15.19 kg, 234.4
£ 167 kg, 2354 + 1536 kgo k. AT 15, 25, 3% AS

2 747} 32943 + 19.6 kg, 347.83 + 23.54 kg, 371.86 + 10.17 kg
2 Z7BIch gEEY 1F, 2F, 35 AES 247 2076 +
2268 kg, 209.4 + 21.94 kg, 194.8 £ 31.35 keg= Aakol vid] &
98 YA ZABKEEE (p < 0.001). SIERATRY 1F, 27, 35
AES 242 197.8 + 13.14 kg, 198.0 + 16.64 kg, 1854 = 13.83 kg
E Zidle B8 VERIRITE slgsd4t Batd 15, 2F,
3F AES 247 2102 £ 1862 kg, 203.0 + 16.23 kg, 1904 +
2033 kg2 Zaske kg UL Fda9) AE BEAHs
1.82 + 040 golR e HETY #7 A= 087 + 017 g2 &
ol vla] F94d UA ZABIICE (p < 0.001). SIE R E
Sl SHAE T 242 087 £ 010 g, 1.01 £ 0.26 g2 IRZET
AL S7I61AT} (Table 3).

Table 3. Effects of Herb Extract on Pancreas Weight

pancreas weight

Group

(@
Nor 182 + 040
Con 087 £ 017
WNL 087 £ 0.1
NOC 101 £ 026

Each value is meanzstandard deviation. # Significantly different from the normal value
(### p < 0001). * Significantly different from the control value (* p ¢ 0.05)

3. 74 BEsl dA En
oFz R nixjuhd 16A17F Al & TR St WigsS
ZFolct HAREe 11532100 mg/dl, 1333%154 mg/dl,
124.3+6.7 mg/dl, 129.7+9.9 mg/dl9] $X]E VIERNRIC} (Table 4).
HYRA T2 AT BI5le MAEHN O, slEFo T2
FYEUA ZABIATE (p < 0.05). P SHLIEA T FA] 7
= dgo] o fFYdEe UsRIA eIt (Fig. 2).

Table 4. Effects of Herb Extract on Oral Glucose Tolerance Test
Group N 00 hr 05 hr 1.0 hr 15 hr 20 hr

Nor 5 1153100 1264123 1333+154 1243t67 129799
Con 5 39624322 48524297 5474426 5150+268 4712305
WNL 5 305.0+296 495.0+277 5538+365 4876+238 4376586
NOC 5 3834+50.1 4932+432 5450572 49944366 45442686

Each value is meanzstandard deviation. # Significantly different from the normal value
(###: p < 0001). * Significantly different from the control value (* p < 0.05)
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Fig. 2. Oral glucose tolerance test in STZ-treated rat after
3-weeks treatment with herb extract. Cont: STZ-treated group (80 mg/kg),
WNL: STZ (60 mg/kg) and water extracts of Nelumbo follum (200 mg/kg/day) reated

group. NOC: STZ 60 mg/kg) and water extracts of Hayopokchun-san (200 mg/kg/day)
treated group
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Table 5. Effects of Herb Extract on Blood HbAlc Concentration

Group Blood HbAlc Level (%)
Nor 3.760.08

Con 1007063
WNL 10.38£0.79

NOC 955+1.27

Each value Is meanzstandard deviation. # Significanty different from the normal value
(##4: p0001)

5. 2 A1 W) RAEE

e i G e B w3
HE @4 23}, gl FRT2 gASskadd) a0 3717t
Een Y53 F9 2219 Fgo] I sIEFAZT
SHESHATATA S ofd B84l 28 WPt tiRdol

wlal 27 ALSACE (Fig. 3).
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Fig. 3. Histological profiles of pancreas in Nor (A), Con (B), WNL
(C), NOC (D) groups Note thal relatively-well documented pancreatic islets and
tightly arranged islet cells were observed in Normal. Alrophy and vacuolation of islet
cells according to destroy of B cells were demonstrated in Confrol. However, these
abnormal changes were reduced in WNL and NOGC groups compared to that of
Control. Hematoxylin and eosin stain. scale bar = 50 m
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