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= Abstract =

Purpose: The aim of this study was to investigate the effects of new herbal formula (KBMSI-1) on erectile
dysfunction in streptozotocin-induced diabetic rat model.

Materials and Methods: We used male Sprague-Dawley rats aged 12 weeks and divided into three groups; control
(n=8), diabetes (DM) (n=8), DM+KBMSI-1 200 mg/kg treatment (n=8) groups. The DM groups received a single
intraperitoneal injection of streptozotocin (STZ). Distilled water was administered in the control and DM group. To
investigate the penile erection, intracavernosal pressure (ICP) and intracavernosal pressure/mean arterial pressure
(ICP/MAP) were recorded in all groups. Serial sections of the penis were used to perform Masson’s trichrome stain.
We analyzed the expression of nNOS and eNOS concentration in the isolated corpus cavernosum by western blotting.

Results: Peak ICP/MAP ratio was markedly increased in the treatment group with KBMSI-1 compared with DM
group (p<0.05). Masson’s trichrome staining of corpus cavernosum showed increase in smooth muscle volume and
the regular arrangement of collagen fibers in KBMSI-1 treatment group compared with DM group. Western blot
analysis revealed that the penile expressions of nNOS and eNOS protein were significantly higher in KBMSI-1-treated
group than in DM group.

Conclusions: This study showed that herbal formulation of KBMSI-1 enhances the penile erection and the level

of eNOS and nNOS expression of penile corpus cavernosum in streptozotocin-induced diabetic rat model.
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1. SEHMotNINIel M=

Aol ALH B A4 = KBMSI-1E 5§
(Cervus nippon), 24} (Ginseng Radix Rubra), AH=F-
(Cornus officinalis Sieb. Et Zucc), 3] (Angehca si-
nensis (olive) diels), -7] A (Lycium chinense Mill),
552 (Rubus coreanus Miquel), 27| A} (Schizandra
chinensis Baillon), EA}A} (Cuscuta chinensis Lam),
91 (Nelumbo nucifera), 2 (Curcuma longa Linn),
H9l (Honey) 59 117}A] Aleke] F&E2 A=y
ATt (Table 1). o] 3t HAdFAE2 242 b & ¥l
T2 F 100 go| A =3sto] FHTE 23] AH
St S 4 LEFFol 9087 wbx] & 3X7F 5ot
AT FEsch 7tgste] A FEHE ARA
2 o3t T A w58t sAA= ¥

o?:i |

= = AA
2ug o gute] Ao VEo AR ALl
ﬁiﬁ‘r.
2. &l 8=
AYFES G vol e (24, BF)A
Zﬂ%‘%?}kl 125 Sprague Dawley & o] £3}0o],
g dz=d @uke), dx & @¢vke), Adds

KBMSI-1 200 mg/kg Toq -7L @ulehoz £ 370

2 ol A Adegdet. A4 dzde Alddsn
U A FEoll STZ 50 mg/kgs 574 FA4ste] &
22 Q3 RS feldlen, 45 Fol

Hop) 2AZ vh
EEEEEERR-CEE

phentotal sodium (50 mg/kg)<
o] FAE 543

Table 1. Composition of herb formula (KBMSI-1) ingre-
dients

Ingredient Percentage (%)
Cervus nippon 10
Ginseng Radix Rubra 10
Cornus officinalis Sieb. Et Zucc 5
Angelica sinensis (olive) diels 5
Lycium chinense Mill 5
Rubus coreanus Miquel 5
Schizandra chinensis Baillon 4
Cuscuta chinensis Lam 2.5
Nelumbo nucifera 2.5
Curcuma longa Linn 1
Honey 50
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HAslel A& A8k G 2L serum
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8] A3} A4 SHA F4-9] eNOS, nNOSe| ¥ A&
£ western blot7A A S Z3l LolH gk}

3. SEoiHA LY =3

Tiletamine (Zoleti1®) 0.2
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USA)Z BAshe] 7 Zetol ol 4 1008 % 4001

wll -&sholl 10~ 153] AJokoll A HF &7 ol A =72

el Al mee WEg Yebid.

5. 28| HA| eNos, nNOS EHH A HH- Western
blot

AF S 20 mge] 225 ZAA AE ¥ RIPA buffer
(25 mM Tris-HCI [pH 7.6], 150 mM NaCl, 1% NP-40,
1% sodium deoxycholate, 0.1% SDS, protease in-
hibitor cocktail) 250 ulol] 2% W31 homogenize%
ol &ato] 24 & erfol A Agell ¥ F 4°Cq |
A7 F9 e} 13,000 rpm, 4°C, 158 59 °J§;{#alﬁ}
o] A3olnt A tubeoll $ 7|3 Bradford protein assay
(Bio-Rad, CA, USA)E A-&3te] A= & —70°Cell
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Table 2. Changes of body weight and fasting serum glucose level in the experimental groups

Pre-DM induction 4 wk 8 wk

Body weight (g)

Control 321+26 428+39 492+31

DM 333+£29 379+39 365+29%

DM+ KBMSI-1 329+31 367+31 389+35%
Serum glucose (mg/dl)

Control 103+6 108+5 111£3

DM 102+3 254+2% 352+3%

DM + KBMSI-1 105£2 277+1%* 351+£3%

DM: diabetes group, DM+ KBMSI-1: diabetes group treated with KBMSI-1.
*Significant statistical difference (p<0.05) from the control.

Table 3. Intracavernosal pressure in the response to electrical stimulation of cavernous nerve in rats of each group

Control DM DM + KBMSI-1 p-value
Peak ICP (mmHg) 43.4+3.07 10.3+1.27 20.70+1.10 <0.05*
MAP (mmHg) 123.5+9.89 63.5+4.15 94.46+6.09 <0.05*
ICP/MAP (ratio) 0.35+0.03 0.16+0.02 0.22+0.02 <0.05*

DM: diabetes group, DM +KBMSI-1: diabetes group treated with KBMSI-1, ICP: intracavernosal pressure, MAP: mean
arterial pressure.
*Significant statistical difference (p<0.05) from the DM group.

FAERem, B4 HzaH t}. ool 3l KBMSI-1 200 mg/kg o1 7ol Al = 33
(p<0.05) (Table 2). 3k oko] Zylela AL3 Aefo] st £A
5 < Ko (Fig. 1).
z2 et g4 A oA KBMSI-1 200 mg/kg

T T AYeE Fod He IRkAAA A Folite AN WA HEZo vl&L 12.8+3.0%
= = vl A Ao 73 s A 2 3x 79 98+4.0% 5t FAIFE F3A
Weke 7tz A4 iz ol A 43.4+£3.07 mmHg, B Z7}ekgleh (p<0.05) (Fig. 2).
X 7 10.3£1.27 mmHg, DM+KBMSI-1 200 mg/kg 5 .
04 -z—o] 20.7+1.10 mmHgo] 9o, DM+KBMSI-1

mg/kg Fol ol A 401] Hlal] SAHCE %‘%*”‘*XMI AT Fodel o3k S =AW
% =4 MHA Heks Zdh (9p<0.05). 2 & eNOS 3 nNOS#E FAustE FAHs7] Hto]
S A g7 5 gt (ICP/MAP) v &S A4 western blot A E3le] B ATE DAY
ZToA 0354003, Zx T 0.16£0.02, DM+ t}. KBMSI-1 200 mg/kg 731 Foist TollA @
KBMSI- 200 mg/kg Foldo| 0.22+0.020]9)2m, ol B eNOS, nNOS BH&lo s Ae
DM+KBMSI-1 200 mg/kg o] Foll4 @izg-oll At (p<0.05) (Fig. 3).
AR 2 57 WA Hek/HE T %‘5 Hak
Bk (p<0.05) (Table 3).
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Control group

Diabetes group

Fig. 1. Masson’s trichrome staining of corpus cavernosum in control group (A), diabetes group (B), KBMSI-1 treatment group
(C). In the diabetes group, corpus cavernosum showed reduction of smooth muscles and irregular, distorted arrangement of collagen
fibers. In the KBMSI-1 treatment group, corpus cavernosum showed increases volume of smooth muscles and the regular arrangement

of collagen fibers (%100, x400).
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Fig. 2. Muscle distribution (muscle/collagen ratio) of penile
corpus cavernosal smooth muscle. DM: diabetes group, DM+
KBMSI-1: diabetes group treated with KBMSI-1. *Significantly
different (p<0.05) from DM group.
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nNOS 155 kDa
eNOS 140 kDa
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Fig. 3. Western blot analysis showing the protein expression
of eNOS and nNOS. eNOS: endothelial NO synthase, nNOS:
neuronal NO synthase. *,**Significant different (p <0.05) from
DM group.
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