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The Effects of Saengjingamrotang and Saengjingamrotang plus }

Radix Trichosanthis in Streptozotocin induced Hyperglycemic Rats |

Jung-Han Baek
Dept. of Oriental Pediatrics, College of Orental Medicine, Kyungsan University, Taegu, Korea

This present study was carried out to investigate the effect of Saengjingamrotang and
Saengjingamrotang plus Radix Trichosanthis in streptozotocin induced hyperglycemic rats.

Body weight, serum levels of glucose, insulin, total cholesterol, trigivceride and urine levels of
volume, glucose, protein were measured in streptozotocin induced hyperglycemic rats orally

receiving extracts of Saengjingamrotang and Saengjingamrotang plus Radix Trichosanthis for 4
days.

The results were as follows ;

1. The change of body weight, the medication group of Saengjingamrotang plus Radix
Trichosanthis concentration has the notable increase, the medication group of Saengjingamrotang
concentration has no notable change, as compared to control group.

2. The change of the content on serum glucose, the medication group of Saengjingamrotang
concentration and the medication group of Saengjingamrotang plus Radix Trichosanthis
concentration have notable decrease, as compared to control group.

3. The change of the content on serum insulin, the medication group of Saengjingamrotang plus
Radix Trichosanthis concentration has the notable increase, the medication group of
Saengjingamrotang concentration has no notable change, as compared to control group.

4. The change of the content on serum total cholesterol, the medication group of
Saengjingamrotang concentration and the medication group of Saengiingamrotang plus Radix
Trichosanthis concentration have notable decrease, as compared to control group.
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5. The change of the content on serum triglyceride, the medication group of S;aengjingamrotang
concentration and the medication group of Saengjingamrotang plus Raalx Trichosanthis
concentration have notable decrease, as compared to control group.

6. The change of urine volume, the medication group of Saengjingamrotang plus Radix
Trichosanthis concentration has the notable decrease, the medication group of Saengjingamrotang
concentration' has no notable change, as compared to control group.

7. The change of the content on urine glucose, the medication group of Saengjingamrotang °
concentration and the medication group of Saengjingamrotang plus Radix Trichosanthis
concentration have notable decrease, as compared to control group.

8. The change of the content on serumn proiein, the medication group of Saengjingamrotang
concentration and the medication group of Saengjingamrotang plus Radix Trichosanthis
concentration have notable decrease, as compared to control group.

9. The change of body weight, serum insulin and urine volume, the medication group of
Saengjingamrotang plus Radix Trichosanthis concentration has more notable change than the
medication group of Saengjingamrotang concentration, as compared to control group. i

According to above mentioned results, Saengjingamrotang and Saengjingamrotang plus Radix i
Trichosanthis have the effect of decreased blood sugar, serum lipid levels and urine volume.
protein, glucose in streptozotocin induced hyperglycemic rats, and so they were expected to be
appled to the treatment of diabetes mellitus.

Key words : Saengjingamrotang and Saengjingamrotang plus Radix  Trichosanthis,
hyperglycemia, diabetes mellitus.
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s Gypsum Fibrosum 4.00
SRk Radix Gentianae 4.00
&io Cortex Pheliodendri 4.00
L] Radix Bupleurt 3.20
Fih Radix Osterici koreani  3.20
ffﬁ Radix Astragalt 3.20
MEF#EYE) Rhizoma Anemarrhenae 320
A (W) Radix Scutellarfae 320
WHL(HK) Radix Glycyrrhizae 3.20
%% Radix Angelicae gigantis 240
F st Rhizoma Cimicifugae 1.60
5 B, Radix Ledebouriellae 120
NI Radix Cocculi 1.20
4 Rhizoma Rehmanniae 1.20
EHIE Radix Glycyrrhizae 1.20
H1Z Semen Armeniacae 6.40
e Semen Persicae 3.20
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[1:3: 54 4+ A £R(g)
Gypsum Fibrosum

BE Radix Gentianae 4.00
e Cortex Phellodendri 400
= Radix Bupleuri 4.00
E<p Radix Osterici koreani  3.20
SEiE Radix Astragali 3.20
HiL Rhizoma Anemarrhenae  3.20
i EBE) Radix Scutellariae 3.20
EZ(BEY)  Radix Glycyrrhizae 3.20
HEEF) Radix Angelicae 3.20
124 gigantis 2.40

GAN i Rhizoma Cimicifugae 1.60
g Radix Ledebouriellae 1.20

Y N A Radix Cocculi 1.20
i Rhizoma Rehmanniae 1.20
EHE Radix Glycyrrhizae 1.20
HC 6.40
Bk Semen Armeniacae 3.20
A5t Semen Persicae 1.20
KIit® Flos Carthami 8.00
Radix Trichosanthis
& 58.80
3. Bk

D 47l B

FETEGS SR EESGMAEYN 1088
SES £4%4 5000ml round flaskel 21
3,000mie] #@EFEKE fnsto] HHBE I
Aokl 3R BRI S & RS K
S rotary evaporator® WEEEES # W
BAA FREEBA7 2~ 490g, LERHE
BMKIEH A7) 2~ 5158 AU}

2) Streptozotocin ¥R FE 2 4
iz}

g4 1098l s 1BFoR St EET,
Y, SRETEE R 2 ABREE
BmAIEY REBECEZ Uy FEHS
Mot ZE Bl 3Ho streptozotocin

SOmg/kgs RBHFIREH S HEEEH &I
s FEAMAC
Bl AT ABRHZEES £EREE
BRIy 712 wERES 33F 200g%
FERTES 1960mng, £EHHEBNKIEH
200.6mgol 121 streptozotocin #RARES
# 18AYE 18 4l &okmsdo.
3) FEE WE
Streptozotocin I%E #% S5HA £ 9
T B electric balance(CAS)ZE #2
TS WESHH o
4) Mk o o
(1) #im R s o E
Streptozotocin %8 #% SHA £ o
HE S ether2 #iiEEAIZ] oh O
o B2REY HMmstd 3000rpmol A 15451
OB nEe AT
(2) e+ glucose® WFE
M glucose® WE-S Mutarotase-
GODE™ e {k3te] Glucose C-Test kit
(Wako chemical industries, Ltd., Japan)
g A WEsk ol
(3) MmEFF insuling #E
MmiEF insuling® #&E-S radioimmuno-
assayE"o)  {ksbed INCSTAR insulin
RIA Kkit(INCSTAR Corporation, U.S.A)
S st WEst A
(4) s total cholesterol® HIE
s total cholesterol® WE-LS
Cholesterol C-kit(Wako chemical
industries, Ltd., Japan)& {EA3ste] BWE
A th
(5) MmET triglyceride B BIE

Mt triglyceride® WIES  GPO-
PAPE™ ] k3o  triglyceride GII
kittWako chemical industries. Ltd.
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(1) ®IR 2 Re WE
Streptozotocin i il % 78
metabolic caged] FFHE Y1 E3 AR
S iAstEA 248500 RE BIRSIS F
&g BEs A
(2) IReh glucose 2 protein Hl%E
Medi-
test Combi 9 test strip (Mercherey-
Nagel, Germany)S ff st} #IE3HA

R glucose, protein Hl%E<

. = B Rk ##

1. %Eoﬂ olx= ®E

WhS BES K S5AA 266+ 7g0)
i’iﬂ, BB 218k15go 2  FHE#f)
tste) wAERG, AR EE RS
227t 11lge.2 HREAE] sl e
YU O BEES BESA SR AEHE
BIMRICY RS 23518g 0 2 HWEHT
of sl AEM UA EhnEdo aEl
Beln 1ZEATS EEHZEG MRS R
A Mol 4iEHeS WEEA Edd(e
=0.05)(Table I, Fig. 1).

2 ml:z

ME T glucose®E
A 114= 108mg/df&°] %ﬂé’ﬁ" 312+
354mg/d¢ 2 (o taﬂ B S i
Aok EHINEE REFES
275+ 33.4mg/d0 2 HBEF Hal HEM

glucoseioil lJIJ’tli RE
HWhEol 5% SH

R SH&H’

T BV ROk ABRHBEMKER
SERES T SR A 271+354ng/dlE ¥
mEtel s fERQE WA BT
TR BRI AR EEMELY
O Mo AEME AEIA gyt
(@ =0.05)(Table I, Fig. 2).

3. mi&FF insulinEol| ojx= RE

™ insulinfES EFHCl % 5A
2 237L49ug/deo) A3, WREES 153+
3lpg/dbe T EFERA o wlEd
o AEHEE RS 185136ug/dlo
2 OHBEHA I EnEdey FESLS
RACE A ertth ABHBEMKES &
BAfES 189%E32ug/dlo 2 HWEHEAl Hod)
e A EinEAT ARHES
B AE BB IR REEE e
fEs REHA FUH e =0.05)(Table
o, Fig. 3).

4, Mm% total cholesterol®0ll njxl= #&

%l}

M total cholesterol®&L [FF &)
TE: 5HA 70.0F9.1mg/deol R L, ¥
& 8A3E178mg/db 2 EHEE) b EE
3 WmE Ak EEUES REES
% 5PA 662115.1mg/dl® ¥EFA Lt
sl fiEMdE BV BAW £EHE
Bty REFS B% S5HA 713%
139mg/db 2 HEREFA ol HEMIE B
A7y RAY. B EES AT £3
BB MRIER REE Mo FEKS &
TEA 2UHa=005)(Table IV, Fig.
4).
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Table . Effects of Saengjingamrotang and Saengjingamrotang plus Radix Trichosanthis
on Body Weight in Streptozotocin treated Rats.

a=0.05
Group No. of Dose Mean*SD Min Max Duncan
" animals (mg/200g) (g) Grouping
Normal 10 - 266+ 7 255 280 A
Control 10 - 21815 200 240 B
S-1 10 196.0 22711 205 240 BC
S-2 10 2006 235+ 8 225 250 C

Min @ Minimum.

Max : Maximum.

S-1 : Saengjingamrotang administered group.

S-2 : Saengjingamrotang plus Radix Trichosanthis administered group.

Duncan Grouping : means with the same letter are not significantly different(a=0.05).

— 300
=
= 250
=
=4 200
=
b= 150 Bl CH
<

Fig. 1. Effects of Saengjingamrotang and Saengjingamrotang plus Radix
Trichosanthis on Body Weight in Streptozotocin treated Rats.
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Table Il. Effects of Saengjingamrotang and Saengjingamrotang plus Radix Trichosanthis
on Serum Glucose in Streptozotocin treated Rats.
a=0.05
Group No. of Dose Mean*SD Min Max Duncan
animals {mg/200g) (mg/d) Grouping
Normal 10 - 114108 98.0 130.0 C
Control 10 - 312+354 257 371 A
S-1 10 196.0 275+334 230 325 B
S-2 10 200.6 271£354 215 325 B

Min : Minimum.

Max : Maximum.

S-1 : Saengjingamrotang administered group. _

S-2 @ Saengjingamrotang plus Radix Trichosanthis administered group.

Duncan Grouping : means with the same letter are not significantly different(a=0.05).

= 350
= 300
C 250
o 200
S 150
= 100
> 50
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Fig. 2. Effects of Saengjingamrotang and Saengjingamrotang plus
Radix Trichosanthis on Serum Glucose in Streptozotocin treated Rats.
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Table 1l. Effects of Saengjingamrotang and Saengjingamrotang plus Radix
Trichosanthis on Serum Insulin in Streptozotocin treated Rats. :
a=0.05
Group No. of Dose Mean*SD Min Max Duncan
animals (mg/200g) (ug/ml) Grouping
Normal 10 - 237149 16.7 317 A
Control 10 - 15.3%3.1 104 204 C
S-1 10 196.0 185x36 13.8 26.4 BC
S-2 10 200.6 189+%32 149 26.1 B

Min : Minimum.
Max : Maximum.
S-1 : Saengjingamrotang administered group.

S-2 : Saengjingamrotang plus Radix Trichosanthis administered group.
Duncan Grouping : means with the same letter are not significantly different

{a=0.05).

serum insu line (ug/m!)

Fig. 3. Effects of Saengjingamrotang and Saengjingamrotang plus Radix

Trichosanthis on Serum Insulin in Streptozotocin treated Rats.
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Table V. Effects of Saengjingamrotang and Saengjingamrotang plusf; Radix Trichosanthis
on Serum Total cholesterol in Streptozotocin treated Rats.

a=0.05
Group No. of Dose Mean™ SD Min Max Duncan
animals (mg/200g) (mg/d) Grouping
Normal 10 - 700+ 9.1 59.4 84.7 B
Control 10 - 84.3+17.8 61.2 117.0 A
S5-1 10 196.0 66.2115.1 456 916 B
S-2 10 200.6 713139 46.5 879 B

Min @ Minimum.

Max : Maximum.

S-1 @ Saengjingamrotang administered group.

S-2 : Saengjingamrotang plus Radix Trichosanthis administered group.
Duncan Grouping : means with the same letter are not significantly different
(a=0.05).

tota] cho lestero I(mg/m1)

W SR S |

Nor. Con. Si se !

Group

Fig. 4. Effects of Saengjingamrotang and Saengjingamrotang plus Radix
Trichosanthis on Serum Total cholesterol in Streptozotocin treated Rats.
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5. In;%+h triglyceride®ol| ojx|= RE
miFEs triglyceride® & [EHEo) HYE
584 1180%234mg/deolR 1, HBHL
2440+ 36.7mg/d0 2 EFFON ol HEES
Bim=ENY. AEREHES REFS BR 5
HA 176.0%437mg/dlZ ¥REfS) thal
FEMUAE w7 B AEHEEMN
KAIeH ®LEFFS HEB 587 18601348
mg/dLE B e HEEIE B
7V Bk AEHER RENS 4ERd
BIGBIMRIEY RHERF Mo AEMS BT
A %t @ =0.05)(Table V, Fig. 5).

6. REol o|xl= HE

245 Ftel RES EEMC R 7
AR 8.0X4.0gola, HEHLE 140130
MmO 2 EEFF Hste] EinsE Aok 4
BHES REBHS 110:30mes HE
Bol I3l WA HAY FEHSS BES
A AT AEHBEHMKY RS
11.0+£3.0m o2 i sl HEE U
A BAOHAG AREELG REEY 4
EHBBMAILY REF MY FEHS
AEE R &acH(a=0.05)(Table VI, Fig.
6).

7. B9 glucoseEoll o|x|= HE

R glucose® 2 [EH#EC] B 784
10661 & E#Eol 661, 50mg/de7t 4ol
3, WEES 1060  50mg/dert 141, 150
mg/de7F 2%, 500mg/de7} THIZ IEH EEl
) gaEs| HndEdd. AR HEE #®
BAfFS &S 7AA 104 o 50me/dert 3
i, 150mg/de7t 5%, 500mg/de7F 26101
I, FBETESINRE) REFS B 7

H=R 1061 & 50mg/de7}t ,;4%, 150mg/d¢7}
5%, 500mg/de7t 160l AT HEBRET 4
HEHES R, HBREYL £EHEBN
Kit¥ REPE 9 Ridit scores &%
43205} 64452 AETEE RAENS £
EHEEMALE RS HEN #®
st} £ £ FHEM JdE KE glucoseE
BAE Bad. ABEEEE BEFESL £
BEHBEMRLY  EF MY Kh
glucose® w9 HEMS BEIAA @
*THP<0.05)(Table VI, Fig. 7).

8. k= proteinEolf o[Xl= HE

F proteinB2 FHFHFC] i 7THA
106 o [FEel 561, 30mg/di7F 44, 100
mg/d07F 1ol L, HWERH-E 1060 + 30
mg/d27F 147, 100mg/de7F 5%, 500mg/dL7}
ABIZ IR Ml BBl M= AT
SRR RS B TEA 106 F
30mg/de7} A, 100mg/di7F 66l aL, 4
HEHBRG MY HE¥S 'R THA
1061 = 30mg/de7t 57, 100mg/d¢7} 4%,
500mg/de7t 1fFlel At HRERT £RHE
B OHERE, WRFY EREUSEMKES
SEAFE o] Ridit score® %% 5.130%
42798 4 PEHEE HES £2HEE
MRAEH IRERES HEA Hitd &%
HEM QA K proteinge BRAE X
Rk AEHES RN £REEEN
KAb® | Mol K protein&® #A
o HEME TEHAA  FATHP<0.05)
(Table VI, Fig. &).
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Table V. Effects of Saengjingamrotang and Saengjingamrotang pilus! Radix Trichosanthis
on Serum Triglyceride in Streptozotocin treated Rats.

a=0.05
Group No. of Dose Mean® SD Min Max Duncan
. animals  (mg/200g) (me/cd) Grouping
Normal 10 - 118.0+234 86.5 156.0 A
Control 10 - 2440367 180.0 302.0 C
S-1 10 196.0 176.0+437 104.0 264.0 B
S-2 10 200.6 186.0+34.8 1370 230.0 B

Min @ Minimum.

Max @ Maximum.

S-1 : Saengjingamrotang administered group.

S-2 : Saengjingamrotang plus Radix Trichosanthis administered group.

Duncan Grouping : means with the same letter are not significantly different(a=0.05).

triglycer ide (mg/m!)

Fig. 5. Effects of Saengjingamrotang and Saengjingamrotang plus
Radix Trichosanthis on Serum Triglyceride in Streptozotocin treated
Rats.
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Table VI. Effects of Saengjingamrotang and Saengjingamrotang plus Haaix | nchosanthis

on Urine Volume in Streptozotocin treated Rats.

a=0.05
Group No. of Dose Mean* SD Min Max Duncan
animals (mg/200g) (md) Grouping
Normal 10 - 8.0%4.0 40 18.0 C
Control 10 - 14.0£3.0 9.0 15.0 A
S-1 10 196.0 11.0+3.0 7.0 15.0 AB
S-2 10 200.6 11.0£30 8.0 15.0 BC

Min @ Minimum.
Max @ Maximum.
S-1 : Saengjingamrotang administered group.

S-2 : Saengjingamrotang plus Radix Trichosanthis administered group.

Duncan Grouping : means with the same letter are not significantly different(a=0.05).

ur ine vo lume{m 1)

Fig. 6. Effects of Saengjingamrotang and Saengjingamrotang plus
Radix Trichosanthis on Urine Volume in Streptozotocin treated

Rats.
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Table Vll. Effects of Saengjingamrotang and Saengjingamrotang plus éadix Trichosanthis
on Urine Glucose in Streptozotocin treated Rats. ’

Group - + ++ i+ Total
Normal 6 4 0 0 10
‘Control 0 1 2 7 10

S-1 0 3 5 2 10
S-2 0 4 5 1 10
Total 6 12 12 10 40

a) : No. of animals
S-1 : Saengjingamrotang administered group.
S-2 : Saengjingamrotang plus Radix Trichosanthis administered group.

Glucose concentrate : -+ Negative, + 5 50 mg/dZ
++ ;150 mg/dé +++ 5 500 mg/de
Table VIl -i. x2 (RIDIT) Test for Effects of Saengjingamrotang and Saengjingamrotang
plus Radix Trichosanthis on Urine Glucose in Streptozotocin treated Rats.
Group comparison Ridit score P value
Control : $-1 4.320 <0.05
Control @ S-2 6.445 <0.05
S-1 :5-2 0.387 N.S.

N.S. : Non significant.

0

Mo, of aninals
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I L 4+

Fig. 7. Effects of Saengjingamrotang and Saengjingamrotang plus Radix Trichosanthis on Urine
Glucose in Streptozotocin treated Rats.
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Table Vil. Effects of Saengjingamrotang and Saengjingamrotang plus Radix Tnchosanthls on
Urine Protein in Streptozotocin treated Rats.

Group - + ++ +t++ Total
Normal 5 4 1 0 10
Control 0 1 5 4 10

S-1 0 4 6 0 10

S-2 0 5 4 1 10

Total 5 14 16 5 40

a) : No. of animals
-1 : Saengjingamrotang administered group.
S-2 : Saengjingamrotang plus Radix Trichosanthis administered group.

Protein concentrate : -, Negative, + 5 30 mgfde
+ ;100 mg/de +++ ; 500 mg/de
Table Vil - i . x2 (RIDIT) Test for Effects of Saengjingamrotang and Saengjingamrotang plus
Radix Trichosanthis on Urine Protein in Streptozotocin treated Rats.
Group comparison Ridit score P value
Control : S-1 5.130 <0.05
Control : S-2 4279 <0.05
S-1 0 5-2 0.029 NS,

N.S. : Non significant.

0]

No.of aninals
OLUNWDOONDOO
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T
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- @

Fig. 8. Effects of Saengjingamrotang and Saengjingamrotang plus Radix Trichosanthis on
Urine Protein in Streptozotocin treated Rats.
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