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The Effects of Herbal Formula (KH-204) on the Penile Erection and
Corpus Cavernosum of Spontaneous Hypertensive Male Rats
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Abstract — The herbal formulation (KH-204) mainly consisted of the fruits of Lycium chinense, Cornus officinalis, Rubus core-
anus, Cuscuta chinensis and Schizandra chinensis. We investigated the effects of this herbal formulation on the penile erection
and corpus cavernosum of spontaneous hypertensive male Rats (SHR). We used male SHR aged 16 weeks as a model of hyper-
tension. The treatment groups received once a day oral doses KH-204 100 and 300 mg/kg per day for 4 weeks. Distilled water
was administered in the control group. To investigate the penile erection, intracavernosal pressure (ICP) and mean arterial pres-
sure (MAP) were recorded in all groups. We analyzed the distribution of NOS by immunohistochemical staining and the
expression of nNOS, eNOS concentration in the isolated corpus cavernosum by western blotting. In the control group, ICP/
MAP ratio was 14.9+1.4% after pelvic nerve stimulation. I[CP/MAP ratio was markedly increased in the treatment group with
KH-204 100, 300 mg/kg, compared with control group. Immunohistochemical staining for NOS showed that eNOS and nNOS
was stained as brown color. Compared with the control group, NOS activities of KH-204 100, 300 mg/kg were increased sig-
nificantly. Also the penile expression levels of nNOS, eNOS in KH-204 100, 300 mg/kg treatment group were more increased
significantly than control group by western blotting. This study showed that KH-204 enhances the penile erection and the level
of eNOS and nNOS expression of penile corpus cavernosum of male SHR.
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o} mEsl 7154 W3h= nitric oxide (NOH 9744, At
SpRE 2] S7h, BE2Y] FEIIF 24E Hola A
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FA R Qe AFE LuRRISA de] o]&HoA] o]
v] P2 YS5HoIR] dAEeIY. FHZol| Park 52 At
Ffrek F71AE, BaAh, EARE, enat 59 s7EA] Aoks
FAECE TR AHAIA 100 mgkeS Fafd 74 35
of Fojste] 73| WA 2% oA neuronal nitric oxide
synthase (nNOS)<} endothelial nitric oxide synthase
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SEMNEL M= - A AHEE %@qujkxﬂxﬂ-‘;—
TF71 K (Lycium chinense Mill, 32%), At<R(Cornus
officinalis Sieb. Et Zucc, 32%), &% Z}(Rubus coreanus
Miquel, 16%), EAFAKCuscuta chinensis Lam, 16%), 2.7
AW (Schizandra chinensis Baillon, 4%) 52| 57FX] AYeke] &+
SEE AZHAT 7] AARNELS 747 T HlER
Z 100 go] HA EFat] F/HTE 23] AHT = 4L
STl 907 WA 5 3AIE FeE A FESAT 7t
ot 4 FEAE AHRARE AFAT T At FF5k
SANE S AA AN FER el AEE ARSIt

Y SE - HIFES GFER vl (4, Fel
A ARSI 165, 250-300 g HElA T84 A FH
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] c1trate bufferoﬂ
A autoclave= O]Q‘O]'OE] 1 %L B T dAAE ‘?l—o‘
A Z Tk dAFA| 2 eNOSF 2 §3l= mouse monoclonal
IgG1 anti-eNOS (1:500) (Oncogene Research Products,
USA)$}F nNOS®l| Z §}8l= mouse monoclonal IgG1 anti-
nNOS (1:500) (Oncogene Research Products, USA)E ]
Hste] 4°Col M SR Bk YA S h Ferol =g
phosphate buffer solution (PBS)2-& 1084 A 23 t}
biotin®] 21l o]x}Ae 30%7F ¥HEAI] F- PBSO 5%
7+ 39 A # 3 Tk Avidin 2 biotinylated horseradich
peroxidase macromolecular complex®l] 3+ A|7F FQF HEGA|
21 % PBSE 5&7F 3¥ AlHsioith. WAz sletE dA
o] Aol ofa) 1000 Alokolx] Baais).
SUoHHA eNos, nNOS CtHHAE HH54: Western blot
AAb - AH3 374 %42 0.32 M Sucrose, 0.2 M Hepes,
pH 7.4, 1 mM ethylenediaminetetraacetic acid (EDTA),
1 mM dithiothreitol (DTT), 10 pg/mL leupeptin, 2 pg/mL
aprotinin, 1 pg/mL pepstatin, 10 pg/mL trypsin inhibitor,
12]3L 1 mM phenylmethylsulfonyl fluoride (PMSF)E 3%
FHe ool A3} sileh. wdstd SFAS 1587
dg follA] HEA)E TR 4°C, 13,000 rpmow 1557+ 4
wElale] gelE Eelsisitt. #2E AlE= bovine serum
albuming ARE-SFATE A ek Tl 30 pgs 95°CollA] 5
=7F M4 Azl F 12% discontinuous sodium decylsulfate
(SDS-PAGE)-polyacrylamide gelollX] #7]199% ISt} #7]
FEd S EL 25 voltoll A 241 7F 307 &<F 0.2 pm
polyvinylidenedifluoride (PVD F, Amershambioscience,
USA)ol| o} sAIHT. 27195 2= blocking buffer (5%
skim milk in TBS-T buffer)2 30%-7F 420l 185}
ZPA51ATE, eNOS, nNOS (BD Biosciences, USA) 2} 3]
55 207 B WA ¥ TIBSE ARE-sle] 10 7H4
© 2 33] AlAslAt) 22 A anti-mouse IgG-HRP, anti-
goat IgG-HRP (1:2,000 dilution) (Zymed Laboratories,
USA)E AL 1A17F 59k whg A7) F AREAE A
A oAl g W TTBSE 587F 63] Al X8kt ECLE-< 2
2 287 vkt el 29gste] yehd band] FAE
Hlalste] ©huld b {5 9l I 2ol & Eelsk it
Western bloto. 2 doix A5 4 3}35t7] ¢l3l BiolD
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Table I. The body weight gain, food intake and food efficiency
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ratio of KH-204 treated SHR

Group (n=5) Body weight gain (g/day) Food intake (g/day) Food efficiency ratio
Control 6.16+0.54 23.68+2.68 0.26+0.01
100 mg/kg 5.71£0.65 23.70+2.47 0.24£0.01
300 mg/kg 5.67+£0.59 22.76+2.05 0.25+0.02
p p>0.05 p>0.05 p>0.05

o] actin®Fol] tjer MEg = Ve

EHEN BN _n= @‘g QA A+ BFHAE
/\]o]—‘;‘i_—ﬂ_’ _']— 7&
o] 0.05 7RI '?‘ 701‘9]?:5_ 7oz A3}

HES7L, HoldF R AO|&E - KH-2045 SHRel 4
F7 AFRA & 7} 9] AFZ7) AolAdF U Holgs
& 33 BF g 2ol IUTHp>0.05)(Table 1). =3¢
AAA Fof FellMe A7 T 53 ool gl
om et Blsg AoldFH e AFS7HE BAth
et #st - dxwolA F=Fo d, $9o 57 €%
Z}z} 254.3+14.5, 237.7+24.8 mmHgO| 3L 218k 2}o]
AATH KH-204 100 mg/kg oA oFEFo] A Fo] 4=
=7] e 7+7}; 266.7+14.0, 187.5+21.6 mmHg®] 1 3L
KH-204 300 mg/kgtoll A eFEfo] A 9] 57] P
z}7} 271.8423.9, 178 0+146mmHgo] Itk T 2 BE
KH-204 Fof & 57] dfo] FofstAl HAashiltt
(p<0.05)(Fig. 1).

SGHHA| LR WSl - izt AR 1He A
A A= 5o 4AE 7158 Hul A HAM >
izt 27.1+4.5 mmHg, KH-204 100, 300 mg/kg S0
z}z} 833£1.9, 55.044.6 mmHg® E5 thxo] Hla) &
A oz folaAl F718l%tHp<0.05)(Fig. 2). A
A HAN Y/ H 59 AICP/MAP) HE&LS thxT
14.9 +1.4%, KH-204 100, 300 mg/kg Folto] 24zt
62.8+3.9 44.1+3.9%% FF tzwro] Bls) A2 o
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Fig. 1. Effect of KH-204 on the systolic pressure of rats.
*:significantly different (»<0.05) before and after medication.

frefatAl 57}6@%@ 05)(Fig. 3). L2tk KH-204 100,
300 mg/kg 7 i AtolollE f2] 8l xfol= fiSiTh.
ﬁ‘ﬁ}.&'zfa.“ﬁ. W - W25 GA AR A
eNOSE thz<#ell Ml KH-204 100, 300 mg/kg Foi<=el
A SAEAN WA E, FE2A Eol| 2o g W g
= Zo] AT nNOSE izl Hla] KH-204 100,
300 mg/kg Fodtoll A S AAY WA 2, A2
of Zo =z W= Zlo] A ATHFg. 4).
SZ51MA| eNOS, nNOS &3 :Western blot ZA} —
B AA AT Folol og F4%4 W eNOS, nNOS
Wy A EE =43517] 95ke] western blot ¥ &

Peak icp 100
(mmHg) *
80
*
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40
. '
0

Control 100 mg/kg

Fig. 2. Effect of KH-204 on the peak ICP in the response to
electrical stimulation of rats. *:significantly different (p<0.05)
from the control group. ICP:intracavernosal pressure.

300 mg/kg

ICP/MAP(%) 100

80
60
40

20

N

Control 100 mg/kg

Fig. 3. Effect of KH-204 on the ICP/MAP ratio in the response
to electrical stimulation of rats. The values are the means+SD
for rats per group. *:significantly different (p<0.05) from the
control group. ICP:intracavernosal pressure, MAP:mean arteri-
al pressure.

300 mg/kg
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100my/ky 300ma/lkg
Control 100ma/fkg 300mg/fkg

Fig. 4. Immunohistochemical expression of endothelial nitric oxide synthase (eNOS) and neuronal nitric oxide synthase (nNOS) in

cavernosal tissue of SHR(x200).

sto] Fxd a3E AFsHTHFig. 5). SHRO KH-204
100, 300 mg/kg 737 FoI819S A9 100 mg/kg Fofwell
A1 eNOS, nNOS Idlo] F7lsh= ZA3S EATHp<0.05).
300 mg/kg FolTolAE eNOS, nNOS Edo] izt

eNOS 140kDa

nNOS 155kDa
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Fig. 5. Western blot shows expression of eNOS and nNOS.
nNOS: neuronal NO synthase, eNOS: endothelial NO synthase.
*.significantly different (p<0.05) from the control group.

Z71FAA R 100 mgkg T Bl WA 2@ = AT
(p<0.05).
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S7k8kaL Sl

73R sRA FEze] 21 o) 2=
HlolEd R nE 2 ARG E A s A WA=
oA s ojehEdo] §wre] TAlQl AR
2] olgldl Fagt 4TS It WA WA ARAR

J



Vol. 38, No. 3, 2007

da] AR5 3 9= phosphdiesterase 5 A1 E S74sH
Aol AN TAEL] NO thatel] Foshe ofAolth.
3 Y xS AEAA Aox 1 e ® vA
73Rl NO thAtE AW = AL Qv 2737] 713l 2h8-st
= NO= Aol nitric oxide synthase (NOS)ERe 4]
osf A=, vhket Al B W 8
Y= T8 QA 2HEH42 g4 doh NOSe
neuronal NOS (nNOS)<} endothelial NOS (eNOS) %
inducible NOS (iNOS) 3572 isoform©] 4]}, S|
o] AAAF NO7} sliiA| gL o|¢ke] F mi7fA = &
A den S HA et 745 Wl &) st=
eNOS$} nonadrenergic noncholinergic nerve®] Wto|A] &
HEE nNOSel| 2la] 2 Fch"” mak SAelM Nog
YA 0] 8- (bioavailability) 5 Eol& 22 @779 o
I 270l ojA 7P BHAQ] W olet Azttt
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TR TS Fehe AR dHA A AEEA
Ate] 9 Wede]el S sH7dske] Mol 9% v
AlE AFAAR] 27, A}, AFUSEHEET, B,
T F 5 WA 2 ke o)Se] EAjshs 7
S WAL A FPsAo] B AEH AL do
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SHRZ A& st A-290lA] neurogenic COL} NOoI| 2|3 &7
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matrix, ECM)°| &= o] SAsaA7F A fste= Ae
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S gojemgr) MO

Ao AHEE B FAIA KH-204= 712K Lycium
chinense Mill, 32%), 2t=-(Cornus officinalis Sieb. Et
Zuce, 32%), E-F-AHRubus coreanus Miquel, 16%), EAFA}
(Cuscuta chinensis Lam, 16%), LV A(Schizandra chinensis
Baillon, 4%) 5-¢] 57FA AJeke] @ufj FE2EZ AXE AL
TF7]1A}el| E3HE o] 9lE zeazanthin, physalein, carotene,
betaine 5-¢] E2-& BADH] A AFE AN
383 FIS AT 715 F QA WollA BA)
3 73slare-S Y E R F3A1ASE X B4, g &
A, e 52 7150l e Ao el ok
A S Ul S8 Y aw ]l A dufe
SAL 7Axs Z o= Al uto] b A i FEEd=
ursolic acid, 244}, Al#at So] g5 o] At} Ursolic
acid £ = B40] e A8 =doH, 4ie] 2%
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FAto| E= BEUALO]E (morroniside), =71 (loganin), 2=
AZAIOI = (sweroside) WY EZUALO] = (methylmorroni-
sidey|th.'® 2=8-¢] oleanolic acid 3-O-monodesmosides=
59 FTE JAGE 7Sk o= AoE dHA 3
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E40] AL A7 FAsEAS RSl e BleE
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< VKA QAL 7 71 RS ARE 3t 2RE, 3N 2F
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o2 Gflt 7 AFE U R KH2045 775
3t virto 2 vivo S A3 A3, NO-cGMP 74 29
Fodsh= NO §4 491 eNOS, nNOS?| WS 714
A cGMPE S7H71E A< #9183t o] AFoMe
ICP2} eNOS, nNOS, cGMPE 74313t FEgh 2 A]
NA AT T3 A3} 100-200 mgkgol B BlAES
HE X7} 37181 wrlsdEo] S3%= 237t AU
7l 500 mgkgold & Folek 9= BH HEESHE
2 WX o] wrjes WMl tiate] Hsl] f2lsh 2folE B
o|A] g¥o} 7 AE Yehiet.” B Aol wdeH
o] Az A eNOS, nNOS &S Z7IA)7]3L cGMP2)

TS Al WS FIATIE AR it o
W02 YIAIE Tl AN 4 §F ool =

7 O g3} o ol S o S B 4 ok
KH-2049] A% % 100 mgkgold 2718 e] e4S B
3L 300 mgkg Folwoll e @38 ICPE ZAast 2
2L} eNOS, nNOS9] &S A Zpo]7F LA ¢k ICP
o] zpol= FAIFHOE FoskA] @b 100 mgkgtt 300
mgkge & Aol7t fle Aoz AZhsi

7 =
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or 733 HAY eNOS, nNOS®| Td-S F7HFT.
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