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Effects of Ojawhan on the ethanol-induced erectile
dysfunction in rats

Tae-Geon An, Ji-Cheon Jeong

Dept. of Internal Medicine, College of Oriental Medicine, Dongguk University

Objectives : Ojawhan was formulated to contain various natural products known to cure erectile dysfunction. This study
was aimed to investigate the effects of Ojawhan on the nitric oxide synthase(NOS) activity, mtrlte level, antioxidation and
erectile responses in rat’s corpus cavernosum penis.

Methods : Ojawhan was washed, dried in the shade and crushed. The crushed Ojawhan was extracted 3 times, each time
with 3 volumes of methyl alcohol at 60°C for 24 h. The extract was filtered and evaporated under a reduced pressure using
a rotary evaporator to yield 62g. Ojawhan extract oral-administered 100 mg per I kg of body weight for 30 days. First,
samples were treated with Ojawhan, then ethanol-treated rats and L-N-Nitroarginine methyl ester(L-NAME) treated rats were
put with the samples.

Results : The level of urcthral lipid peroxide in the ethanol-Ojawhan double administered rats was decreased as low as
in the normal group, while the one in the ethanol-treated group was increased. The urethral NOS activity, the level of
urethral nitrite, the level of testosterone and the erectile response to cavernous nerve stimulation in the ethanol-Ojawhan
double administered rats were increased as high as in the normal group while the one in the ethanol-treated group was
decreased. The electile response to cavernous nerve stimulation and the level of nitrite in L-NAME (10 )-treated rats was
restored by the administration of OJawhan as high as in the normal group.

Conclusions : Ojawhan was effective in restoring the ethanol-induced or L-NAME-induced erectile dysfunctlon in rats.

Key Words: Ojawhan, nitrite, nitric oxide synthase, testosterone, lipid peroxide, erectile dysfunction
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Prescription of Ojawhan
L~ """

o Aoy 5
(ot Lycii Fructus 100g
BT Cuscutae Semen 100g
BRT Rubi Fructus 100g
wEF Ligustri Fructus 100g
BT Schizandrae Fructus 100g

A 500g
2) A o

L-arginine, bovine serum albumin, calmodulin,
dithiothreitol, ethylene diamine tetra sodium salt, L-
N-nitroarginine methyl ester(L-NAME), N-(1-naphtyl)
ethylene-diamine(NED), nicotinamide adenine dinu-

. cleotide phosphate reduced form, nitroblue tetra-

zolium, sodium citrate, sulfanilamide, sodium nitrite,
thiobarbituric acid sodium salt+ Sigmaile] A ES
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= WakoAle] A|E-&, 5,5 -dithiobis(2-nitrobenzoic
acid), trichloroacetic acid= Nakarair}9] #)Z-& A}
83Tk 2 9 £ Age AHE-g Aok AlFellA
7Y EFEF WA dFES A3
3T E
- TEAgE A FEAA FY 23
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1. Ethanol £0{ & 9| 1jAHSIX|A 2ol o|x)=

=kl

Bdre] SANEA 23 F AR A g
o} 5.98+0.19 nmoles®| 1.1} 25% ethanol §-o4-&
AHAAZ 2T ASE 7.72+022 nmoleso =
Bl st 94 A F7HEAD. v
25% ethanol §-& HHAAMNHA EFAFESEL
WE T APFoAE 6.25+0.20 nmolesE )
Fzo vlated fo4 dA FaHAHFig. 1),

o 9 -

X 2

;f 7 *b)

L)

&h

E 5

= 4

g 3
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a 1 .

Z 0 SN A i Bl Ll
Normal EtOH EtOH+OJH

Group

Fig. 1. Effect of the methanol exiract of Giawhan(OJH)
on the urethral lipid peroxide level in chronic
ethanol-treated rats. Rats were received the
methanol extract of OJH(100 mg/kg, p.o) for
30days. The assay procedure was described
in the experimental methods. Values are mean
£ S.E. for 10 animals. a) Significantly different
from normal, b} Significantly different from
ethanol-treated group(*p<0.05).

2. Ethanol 0 &3 < nitrite &2boll o[xs H&
B39 278AA Z2AF nitrite FFL 0.64
£0.06 pmoleso] 21} th2F9] A= 0.40+0.04
pmoles2 Aol HIst oA HaHAT
U] Agde] A9 0.51£0.04 umolesZ )&
o Blgte ol A F7HE ATkFig. 2.).
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Group

Fig. 2. Effect of the methanol extract of Qjawhan(OJH)
on the urethral nitrite level in chronic ethanolt-
reated rats. Rats were received the methanol
extract of OJH(100mg/kg, p.o) for 30days. The
assay procedure was described in the experi-
mental methods. Values are mean = S.E. for 10
animals. a) Significantly different from normal, b)
Significantly different from ethanol-treated group
(*:p<0.05).

3. Ethanol 50 &3
of olXizs Hg
ATl S7A8AA £33 nitric oxide synthase

XL 14540.13 AOD/mgo| QoL T A

FE 0.96£0.072 AgTel w3l F31A A

# 9| nitric oxide synthase &4

1.8
1.6
1.4 *b)
1.2 ;
1
0.8
0.6
0.4
0.2 e
~  Normal EtOH
Group

AOD/mg protein

EtOH+OJH

Fig. 3. Effect of the methanol extract of Qawhan(OJH)
on the urethral nitric oxide synthase activity in
chronic ethanol-treated rats. Rats were received
the methanol extract of OJH(100mg/kg, p.o) for
30days. The assay procedure was described in
the experimental methods. Values are mean *
S.E. for 10 animals. a) Significantly different
from normal, b) Significantly different from ethanol—
treated group(x:p<0.05).

SN2 - A

—t— 121 +£0.082 oz
}=)SiehFig. 3.).

4. Ethanol 501 &5 2] testosterone &2kl o|x|&=

of 5t

T2 2 testosteroned] FFS 12.44+0.72
nmoles?] o1} thZ22 9.30+0.68 nmoles= A
o wistel frol A UA A AT kel A
7ol A9E 11.35+0.70 nmoles thzo] H]
o) 94 A F79ArkFig. 40

L Pastx
S

o s o o

" Normal " FtOH  BiOH+OJH

Group

Testosteron nmoles/L. of plasma

H

Fig. 4. Effect of the extract of Qjawnan(OJH) on the

blood testosterone level in ethanol-treated rats.
Rats were received the methanol extract of
OJH(100mg/kg, p.o) for 30days. The assay
procedure was described in the experimental
methods. Values are mean = S.E. for 10 ani~
mals. a) Significantly different from normal, b)
Significantly different from - ethanol-treated group
(»p<0.05).

5. L-NAME X £ 84 W& st

A7 SASHA WS 92.7+9.8mmHge]
o1} L.NAMES 10'M 552 XX34< e
92.4+9.6mmHg, 10°M3) A$E 91.1+9.5mmHg,
10°M2l 7%= 853+9.5mmHgE ¥% oS3

2 $RRA itol ZaHer 53] 10°M
7A9E 66.9+8.TmmHgZ A A FEHAH
(Fig. 5.).
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Fig. 5. Effect of L-NAME on the erectile response to
cavernous stimulation in rats. assay procedure
was described in the experimental methods.
Values are mean = SE. for 10 animals. Signi-
ficantly different from normai(x: p<0.05).

6. L-NAME Ml & SAMHEAMY nitrite T2F HWat
79 4 259 7IEE FdsAe AA
A& NPg & LNAMES 582 A5 A
ol FY3ha 208 A= AH% o SABAMNTA =
A& A& nitrite FFS FAIATH

@ 0.8

Does(M)

Fig. 6. Effect of L-NAME on the urethral nitrite level
in rats. The assay procedure was described in
the experimental methods. Values are mean
S.E. for 10 animals. Significantly different from
normal(*: p<0.05).
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0.07pmoles, 10°M9l 79 0.51+0.06umoles =
SAAANY L-NAME FY#o] 718452 =
2] 9] nitrite gaFo] 7FA3QA0H 53] L-NAME
=080 10°M 57 8+ mE= 0.43 £ 0.06umoles
2 o4 A A AckFig. 6.).
7. L-NAME X xlofl 2|5t 224 8|50 nixle g&
AT 743 EA N2 92.7+9.8mmHgo]
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ol 10*°M2] L-NAMEE $9)3 2-9& 854+838
mmHgz 34 55 7MHA 5= AHFig. 7).

AICP(mmHg)

L-NAME L-NAME+OJH
Group

Normal

Fig. 7. Effect of the extract of Qjawnan(OJH) on the
erectile response to cavernous nerve stimulation
in L-NAME treated rats. Rats were received
the methanol extract of OJH(100mgkg, p.o)
for 30days. The assay procedure was des-
cribed in the experimental methods. Values
are mean + SE. for 10 animals. a} Significantly
different from normal, b) Significantly different
from L-NAME-treated group(+p<0.05).

8. Ethanol 0! 832 22 47|50l o[xl= &
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o1} ethanol 89& HANZ dzzel 3
73.8 +62mmHg 0 2 Aol vlsle] AAEHA FaH
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Fig. 8. Effect of the extract of Qawhan(OJH) on the
erectile response to cavernous nerve stimulation
in chronic ethanol-treated rats. Rats were re-
ceived the methanol extract of OJH(100mg/kg,
p.o) for 30days. The assay procedure was
described in the experimental methods. Values
are meanS.E. for 10 animals. a) Significantly
different from normal, b) Significantly different
from ethanol-treated group(xp<0.05).
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