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The Relaxation Effects of Cynomorii herba in Isolated Corpus Cavernosum Tissues
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ABSTRACT

Objective: This study aimed to examine the relaxation effects and underlying mechanisms of Cynomorii herba (CH) extract

in isolated rabbit corpus cavernous tissues.

Methods: We experimented with CH extract (0.01-3.0 mg/mL). No-nitro-L-arginine (L-NNA) was experimented before
the CH extract to contracted strips induced by phenylephrine (PE, 1 uM)and compared with nonexperimented. In addition, we
experimented with calcium chloride (Ca?*, 1 mM) after pretreatment of the CH extract in Ca®*-free Krebs-Ringer solution to
contracted strips induced by PE. The cell viability and nitric oxide (NO) concentration of human umbilical vein endothelial cells

(HUVECs) were measured by an methylthiazol-2-yl-2, 5-dipheny! tetrazoliumbromide

(MTT) assay and Griess reagent system.

The ratio of smooth muscles to collagen fibers, in addition to eNOS- and PDE-5-positive reactions., was examined by histochemical

and immunohistochemical staining.

Results: The CH extract significantly induced the relaxation of the cavernous strips, and the pretreatment with L-NNA
inhibited CH extract-induced relaxation. The L-NNA pretreatment reduced the increased contraction induced by the addition
of Ca%*in Ca’*free solution. Furthermore, the NO concentration of the HUVECs increased. When the CH extract was applied
to the corpus cavernosum of the penis (CCP) of Sprague Dawley rats, the ratio of smooth muscles to collagen fibers by PE and

the formation of eNOS around the helicine artery increased. However, the CH extract tre

atment decreased PDE-D positive reactions.

Conclusions: These results show that the relaxation effects induced by the CH extract are associated with the suppression
of the influx of extracellular Ca** via the production of NO and eNOS and inhibition of PDE-5.
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Organ bath studyell= AF 2.0~25 kg A}el9
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L3519 WY zA 3k Aol = 1053 <] Sprague

Dawley rat(Qelz, &=)2 Ab&slglon 13A}
29} B8 253 FFEA 1F oA AYA &
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2. FEE M=

$86%(Cynomorii Herba, CH) 200 g& 54
LZ &7 round flaskell ¥ 2417+ E<F 719
%3t & rotary evaporator(Eyela, Japan)Z 7
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modified krebs-ringer bicarbonate solution(NaCl
1254, KCl 49, CaCly 2.8, MgSOs 1.2, NaHCOs
15.8, KHoPOy 1.2, glucose 12.2 mM, pH 7.4)¢ F
ek 87 F9 A% 3 WA g A% o
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-mtro-L-arglnlne(L-NNA 10" M)& 1587 A
5‘] 32 PER $3A7 & #F 255 9
=901, 03, 1. 3 mg/m) & FoJsle] 2] ¥
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USA)ol| Al-2ollA 2427k A2la}d L, vh2 avidin
biotin complex kit(Vector Lab, USA) ] 17175t
Ao A Hh-EAIFH 0.05% 3.3-diaminobenzidine
3} 0.01% HCle] =3t 0.00M tris-HCl k=8
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shodeh. M-S B8l SASHA eNOSe}
PDE®] FAuHs-& SA3.

) Nitric oxide &3
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el gleH(Table 1, Fig. 1).

Table 1. The Effects of Cynomorii Herba in Isolated
Strips of Rabbit Corpus Cavernosum
Smooth Muscle Precontracted with PE

Treatment  Contraction (g) Relaxation (%)

PE 1.19£0.19 0
PE+CH 0.01 1.150.21 3.7£4.4
PE+CH 0.03 1.090.22 8.3+6.3
PE+CH 0.10 1.04+0.22 12.9+7.5%
PE+CH 0.30 1.02+0.22 14.9+7.2*
PE+CH 1.00 0.94+0.22% 21.4+8.4%
PE+CH 3.00 0.85+0.20* 28.8+7.7*

Values are mean*standard deviation (n=12). CH
extract-induced relaxation was expressed as percentage
of PE-contraction. CH : Cynomorii Herba extract (mg/ml),
* p<0.05 compared with PE.

10 min

CHO0O01 CH003 CcHoO1 CH 0.3 CH1

Fig. 1. CH extract-induced concentration-dependent
relaxation of isolated rabbit corpus cavernosum.

W/0 : wash out or change of bath medium
with a solution to which no drug is applied.



2. -NNA EXX|7F 8652 S| of2kaztoi| O] 4$E L3 mg/mleld A7 24 sl ot
e g F5 vehfigov, -NNAS AAAE Aes
APALALE PER #FA7) il FE5ES Frofgt ojgtaas WA - Gk (Table 2. Fig. 2).
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Table 2. Effects of Pre-treatment of .(-NNA on Relaxation Effects of Cynomorii Herba in Isolated Rabbit
Corpus Cavernosum Smooth Muscle

Treatment Non treatment of L-NNA Treatment of .-NNA
Contraction (g) Relaxation (%) Contraction (g) Relaxation (%)
PE 1.21+0.20 0 1.43+0.23 0
PE+CH 0.1 1.14+0.22 5.9+3.7 1.41+0.28 1.645.8"
PE+CH 0.3 1.06%0.22 12.67.1 1.35+0.25 5.8£5.1"
PE+CH 1.0 1.00+0.22* 17.3£7.1 1.38+0.26 3.3£5.711F
PE+CH 3.0 0.930.22** 23.8+7.5 1.36+0.24 50447

Values are meantstandard deviation (n=14). CH extract-induced relaxation was expressed as percentage of PE-contraction.
CH : Cynomorii Herba extract (mg/ml), * p<0.05, ** p<0.01 compared with PE, ¥ p<0.05, ¥ p<0.01, ¥+ p<0.001 compared
with PE+CH in non treatment of L-NNA.

10 min

CHO1 CHO3
v v CH1 CH3 W/0

CHO1
v v v v

CHO3  cH1
N4 v CH3 W/0

PE LNNA
PE

Fig. 2. Effects of CH extract on PE-precontracted rabbit corpus cavernosum in the absence and
presence of L-NNA.

3. #83el MMA| ME Ca?* 2AEY 59| Hs} Table 3. Effects of Pre-treatment of Cynomorii
Krebs-ringer solutionel*] Ca”*& #7382 PE Herba on Calcium-dependent Contraction
2 Eofgfe] 228 SuA7] E (| mME = gegoliﬂpeu;aCavernosal Strip in- Calcium

AR E W 1262015 g $5& Epigont,

Non treatment of CH Treatment of CH

95 F2EG0 me/mb _;ﬂﬂjﬂ o= PEE Treatment ™. ntraction (g)  Contraction (g)
Folste] £2& FEAZ F Ca 1 mME £9 PE 0.1740.10 0.75+0.13
1S o 1.08+0.16 g9 5= el 886 F PE+Ca 1.26+0.15 1.080.16
Z2Eo (9 Eoz ¢d 429 =712 494 Values are meantstandard deviation (n=12). CH :
. Cynomoril Herba extract 3 mg/ml, Ca : calcium chloride
S Al sk (Table 3. Fig. 3). 1 mM, * 0,05 compared with PE+Ca in non treatment
of AOF.
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10 min

W/0

W/0
Ca

ca, LJ lg

PE

PE

Fig. 3. Effects of CH extract on calcium-dependent contraction of corpus cavernosal strip in calcium free

media.
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AT FAHHAM of A el "41'& 3

go] FEuEE dx2FelAE 1:0.071 PEZ
£ 1:0.034, #F5ZAAE 1:0.0982 vebuot

DOR . DOR

cep, - «cep.

csp
B ¢ csp.

Fig. 4. Results of Masson trichrome’s stain for
penis (x40).

A : Control group, B : PE group, C : CH
(Cynomorii Herba extract 3 mg/ml) group,
CCP  corpus cavernosum of penis, CSP : corpus
spongiosum of penis, DOR : dorsal region of penis

5. SA5HA L eNOS £ Hs}

W z233t A3 eNOS FAurSS &
i] %ﬁl?‘ 'zl‘t&ﬂ o%’coﬂ/\'] ""l'agl?\i‘:]'
M7z eNOS SFAub-g-o] PEZel ®lsl $4F
1021% %7VskdeH(Table 4, Fig. 5).
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Table 4. The Image Analysis for eNOS Positive
Reaction

Group (image analysis for
100,000,000 pixel cells)
Control PE CH

Objective

eNOS  25,599+1,182 18,250+9.816 186.305+11,844*

Values are meantstandard deviation (n=6). CH
Cynomorii Herba extract 3 mg/ml, * p<0.05 compared
with PE.

A B ' c 2
Fig. 5. Immunohistochemistry of eNOS in penis
(x200).

A : Control group, B : PE group, C : CH
(Cynomorii Herba extract 3 mg/ml) group, H :
helicine artery in CCP., S : Sinus in CCP, SV :
small vein, arrow @ eNOS positive reaction

6. SZsHHALY PDE 2 B3}

W x23st A3 PDE kAdubee £Asd
A FAR FHo HPToM FREHGG. IR
M3 PDE <fAdubsol PEZOl sl #afG<

63% 723k eH(Table 5, Fig. 6).



Table 5. The Image Analysis for PDE Positive
Reaction

Group (image analysis for
100,000,000 pixel cells)
Control PE CH
PDE  352.232+11.743 419,428+17,787 153560+13.796*
Values are mean+standard deviation (n=6). CH :

Cynomorii Herba extract 3 mg/ml, * p<0.05 compared
with PE.

Objective

B 3 % ‘ : |
A B L : c =
Fig. 6. Immunohistochemistry of PDE in penis
(x100).

A : Control group, B : PE group, C : CH
(Cynomorii Herba extract 3 mg/ml) group,
arrow - PDE positive reaction
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HUVECe! $&F

& & MTT assay 1

A3 s FEE2 300, 500, 1,000 pg/mlel

A 25 A AYEE] 23 WSkt sk (Fig. 7).
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Fig. 7. Effects of Cynomorii Herba extract on the
viability of HUVEC.

Representative bars are shown as the cell viability
in HUVEC treated with CH extract (300, 500
and 1,000 pg/ml) for 24 hr at 37 C. CH :
Cynomorii Herba extract

8. #F30| NO2| ool 0|x= &<

HUVECA 8F; F2=5< s=42 47 A
A& F NO F& ZAAE 9 controlel A A
" NO =<l 131001 uMell ®lste] 88F; F2&
1,000 pg/ml®] F=elA 1.3240.01 uMe] NO7}F &
A= el o4 e F7FE 2 (Fig. 8).

Kokk
131
131
131
131
130
130 T 1
CON

CH Treatment(ug/mg)
Fig. 8. Effects of Cynomorii Herba extract on NO
concentration in HUVEC.

I
woow W oW W
[T I N S E N

NO Concentration(uM)
&
w

Representative bars are shown as the NO
concentration in HUVEC treated CH extract
(300, 500 and 1,000 pg/ml) for 24 hr at 37 C.
CH : Cynomorii Herba extract, NO : nitric oxide,
#4% n<0.001 compared with control.
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