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(Possibility of using Thai herbal medicine to correct male

erectile dysfunction)
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Abstract

Erectile dysfunction or ED is a common occurrence found in aging males. Sufferers may
have symptoms ranging from mild to severe; which can cause frustration, unsatisfied-sexual
activity, and divorce. Some traditional Thal medicine that has claimed o improve male sex drive
and libido may help relieve the ED symptoms. However, none are proven scientifically. Based on
this knowledge, four formulas of traditional Thai medicine were selected for this study, Each
formula was extracted with water or 60% ethanol. Resulting extracts were concentrated, freeze-
dried, and kept at room temperature in a controlled humidity until used. The effects of extracts on
cavernosal smooth muscle tone in in vitro was investigated. From EC 50, the alcoholic extract of
formula no. 3 effectively relaxed the cavernosal smooth muscle of male Sprague-Dawley rats. Rats

.
fed herbal medicine extract did not show significant differences from the control in both acute and

chronic toxicity studies. Moreover, rats fed herbal medicine showed more sexually active behavior
and had_signiﬁcéntly higher intracavernous pressure (ICP) and sperm concentration than the
control. The rats fed the no. 3 ﬁerbal medicine extract for 6 months appeared young, active, and
healthy whereas rats in the control group showed significant signs of aging. Old rats (27 months)

fed the no. 3 herbal medicine extract for 3 months were sexually active and had ICP the same level

as the normal young rats.
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ut ] s '3 , 1
Fouasauriiouiu Taounaifouinadiusrgniuesnvimandnia calcium pump Laz1N9e 3

- < ] . ) - ‘o o
wgnaa hhifin 1310 endoplasmic reticulum (ER) amisaantvowmnadeonlumadiiuiivaing

2!
ar 3 =1

wihldifanunaodusandunileS oy (@ mdssiannia, 2544)
d'l ST G drs}} Y d? = Q’ o o 7 J
WeihlSum cGMP 1ay cAMP 1nn¥u uazndutio ouisuaaedssi I spuae
3
FENINMasAoANUT N0 vasatiaadonTu corpus cavernosum Naerpaunailnoon il
= g v . . 3~ o Y o at
meﬂmmm"lﬁmmq%m sinusoids 1ULNY COrpus cavernosum 14 nuair 1ddowmyiavesdd
N T a4 o 2 44
Tavluvaiziiudwioad i ndvimiissuedeanagly sinsoids ponszgndnlaviieibon
: . . ' 2 a ) P I =y [
¥8 tunica albuginea tiunai Ifidon lnasonvne Soumelild wiooon ldlulSuaiosnn
¥ s ) - o 2 o 9 o 3 ' A <
1 wasfansfiesaen ludiowma sedm Indesnmanawaniviiluume nasiaruds
(3Un2.3)
o o . v -
cGMP vzgnitate Tasiou el phosphodiesterase type 5 (PDE 5) Tpgamsamsidaou
3 o o
90 «GMP Iinatstilu guanosine monophosphate (GMP) Tunnizideafi cAMP szgnsiais Tay
L4
1034 1a03¥ phosphodiesterase type 2 iag 3 (PDE 2 uaz PDE 3) lénanmily adenosine
A o e o 3 -«g =4
monophosphate (AMP) HoH1f511a1 cGMP uaz cAMP lurradanas ndtuiloFouuns corpus
cavernosum VEHAMIAN LaziBeAv: Tanenen sinusoids JehIdE e vrzmasaudIag (U

mneaTannne, 2544)



{ o a o & W
1 2.3 nmdavnavesesnang uazessImenvesnnma luamizlnduazanizuiiain

#131: Fazio and Brock (2004)

__Se;u_al ;
stimulation

Cavernous

Smooth-muscle
relaxation (erection)

BDE (Rhiblior
site of action
~ a m 1 g ~ A A a ' ﬂ {
gﬂ‘n 24 ﬂa"l,ﬂmsmﬂmsﬂmﬂmmaaﬂmmu@tswman"lumiﬂﬂaﬂ"lcﬁm U primary messenger
o
118% ¢GMP 11]1 secondary messenger

#1301 Fazio and Brock (2004)
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'3 o
2.3 GNUMISUYDIBANDY
b = 9 S w - ¢ & aa d
msiogdsnl fausimwadlyld ogidoslAounziauysel doqifiauysaign

L)
24

YR plasma membrane Wiy 3 daufe d9u) (head) dIUnA13 (mid piece) HazaIu
e (i) @i niugdns S lvuraniia 2,535 Tulasiuas nazon 4-5 lulnswas
s nmmwmmaﬂﬂmmﬂﬁlwmﬂaumﬂ acrosome HUUBY acrosome zﬂaﬂumﬁnn golgi complex

ﬂ‘iwﬂﬂ‘ljﬂ'?lﬂ acrosome membrane wuamm Emﬂu ATINANITHAITAN 9 wmwuwumm

6 o

| Wl HRIZUIUNTT ﬂf] aud 1wy hyaluronidase, acrosin, corona dispersing enzyme UQY protease

iHud (Speroff and Glass, 1994) daunanvesagdnanuelizyin 5-7 Tulasues waznu

=t

¢ 4 o o . N P 1 ar
1 wiasms Fdldalszneuididy A 1ulanowasy (mitochondria) Fuiluuvdandanm

4 = - ] a4 ar
dmsumandoufivesngd drunissndszuna 40-60 Tulnswas melulidnuasiiu

microtubule axon RV 9+2 1 UIREINY flagellum 1l (‘gﬂﬁ 2.5)

""" - Outer acrosomal zone
Acrosome G"‘,‘?
Head - Inner acrosomal zone capiais
) F»— Nuclear membtane
Nucleus
o ~ Post-nuclear cap
Neck ,
M Centriole
< Axial filament complex
Middle picce f———- Mitochondeial sheath
. Plasma membrane
Tail
Auxial filament
) i
fibrous sheath
End piece

314 2.5 Srunzaesegd

-
M1: Diem and Lentner (1971)
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2.4 AIZUIUD a3 13!%@59@% (spermatogenesis) _

pizvoumsaitusadogd  mawan uasmim%“monﬁuTm?}uﬁmmwaﬁﬂq'%’Mﬂ
spermatogonia ensousa 1y 2 dou fie spermatogenesis (NFLUIU MIATH spermatocytes $10
spermatogonia) HI¥ spermiogenesis (ﬂszmumﬁ‘ﬁ spermatid Ann % Viau mﬁ_mrﬂu spermatozoa)
ﬁagﬂ‘ﬁ 2.6

1. spermatogenesis u‘]"m&i’ﬁcjﬁ'&;miu gonadotropin-releasing hormone {(GnRH) %zﬁmswﬁ'a
nszdulddonldauesdinmd 1631908181 luteinizing  hormone (LH) Lpe follicle-stimulating
hormone (FSH) aaﬁuu%ﬁﬁmmﬁﬂﬁmmﬁuﬂuiumzmumsﬁ%’waq%’ (de Kretser, McLachlan,
Robertson, and Wreford, 1992) FSH ﬂ:ﬁmﬁ‘lﬁmzé’uiﬁgﬁﬂmsﬁ%’maqﬁi UAZNINNTUVO ST AR
Sertoli @au LH sznszdulifinad Leydig adauouTasion Femihiifioatunisndamauns
unzdmlumsad19eqs FSH U0 testosterone 32052 @U 1A spermatogonia vﬁatﬂuxmaﬁﬂ?uuﬂﬂ'qﬂ
484 seminiferous tubule LUIAILY mitosis Eﬁﬂ’s’f% 14 daughter cells Tasusay spermatogonia 3
uamadieliia 2 Zlaughtér cells AitdanTas TuTaw 23 @6 Tas TuTon) AsSonadmari
71 diploid cells mﬂﬁﬁa?;uqcﬂﬂsxmumﬁi’;azﬁaﬂscné\tﬂuswxﬁy'iw primary spermatocyte i
primary spermatocyte LULIAIUD Y meiosis ﬂig 31?; 1 Lﬁ@iﬁnlﬁj secondary spermatocyte “Aﬁx‘lﬂgd
TasTuTaw 23 TasTu Ty %1ﬂ§uﬂzaﬁﬁﬂwagnﬂaﬁauuv meiosis A547 2 Taoiduen secondary
spermatocyte 9118544 spermatia s mauTas Tarlon 23 Tns Tu o (Van De Graaft, 1995)

2. spermiogenesis 1H1LN32UIUNISHIZUIIN spermatid ADY 4 a3 Ran 1 usz oA % U
181y spermatozoon Uszaou i 4 szaxé’aﬁ(gﬂﬁ 2.7)

2.1 golgi phase §$ﬂ$§%$ﬁ proacrosomal granules ﬁa:ﬂu golgi apparatus 9TUITIN
ﬁ'ﬁx%auﬁuzﬂu acrosomal granule 'ﬂg:“lu acrosomal vesicle #8311 acrosomal ‘l%’\‘iﬁ mﬁ’wﬁfeuﬁ;ﬁ%ﬂ
tmzﬁmumiwq}%’?u VULIRIIAY centriol druwes T sznoufiuiiu axoneme Suiludumia
Vo dnad aau centriol dauduzdannllifudmassnarsiidonssnhadaufenini
HAZH

2.2 cap phase ﬁﬂﬁxﬂz‘ﬁlﬁﬂ acrosomal cap PINATUHAILIDIVD acrosomal vesicle
AQUH IUATUNIIYDY spermatid nucleus (a¥ nuclear envelop USefiaE i3 annutus 9l
gﬂ‘fwﬁuagiiau centriol €U 1Y (axoneme)

2.3 acrosome phase ﬁﬂﬁzﬂ%ﬁﬁﬂﬁﬁ‘gjw acrosome ‘%‘Hi@ﬁ nucleus MINMFUHUAIVDS
acrosomal  vesicle ¥ ZIAYINY microtubular  manchette ﬂzmuqﬂﬁ’ nucleus VENY WL EH’J%‘N
muclear chromatin 323 2udaf U udundudn 9 daumsezEui fiver HunFonduluGadety

. 1 A . A o | £ o
striated  column Tua A unoved spermatid annulus  9zndoufas lnedmsdady



i2

M ’ PR [ =) us: 3 1 o ¥
ﬂﬂlguﬁuﬂlﬂﬂ mitochondria mwaﬁ’mgmﬂuaﬂaﬂwﬂﬁwmmumqwmuﬁmﬂu mitochendria
[] =4 ar I o 1 or = =
sheath AFIEIUNDIUDIMIE TUIAUABIRY cytoplasm MiludrumAvesdiegiszgnaduny
o
(phagocyte) Tﬂﬂt“h’ﬁﬁ Sertoli _
o - @ ' ¥ [~ l @
2.4 maturation phase 1111132031 nuclear chromation 925 1UA M UHUTWTE U
S~ o = T Pk .. 1 A ar T K ot =
vasogToonauysol egvzgnidesdigie seminiferous udfunion lnadnedlai'ld msiogs
H [} . - ar o  ar @ ar o 1
waeu Tlg epididymis 18170 erdonafvsadauiludimazuas myofibroblast Hiogs nuvsnyosve
[ L4 3 -
seminiferous B TUgAs oz tiud degiaelidni uardmnateniu ld¥ann (Mckinley and

O’Loughlin, 2006)

Epididy

Vs
deterens

oy

o o ¢
g‘l}'ﬂ 2.6 DITUIUMTTHINIAADHD

4

130: Sadler (2000)

2.5 MUfaus (fertilization)
Y a5 = c;. =y ar 1 =1 1 d' o @r ]
nsdgausvuisd myneqInaudu i Tasligayenneie IMasiugnssuandhono
wazrhandgiansmiu msdfausnisesmiiu msifauimeuensene uazmalousaolu
1198
= ) T . . R I A o 'd = '
1. msdfausuens M (i virro fertilization) lunszuaunsmiteuwadogduazsad

1A 1 ar = & ar é ld' o +
Mifidumsdadonudumlfousfumelunasananss Fl4fganauudiesiillldnelu
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, ¥ ) 5
3 a v = a o ' =y . 4
IWiQHﬂQﬂﬁ?'ﬂﬂﬂH']uh}!.ﬁﬂclﬁ}!,ﬂﬂﬂ?iﬂﬁﬂi‘iﬂ (8514 Iii}uﬁﬂﬁ Loy JUNI %uﬁuysm, 2539) %ﬂ
'

pszuumstljausaisuens umeiilivanmsaud@edumsijauiaetudane

Golgi apparatus.

sACrosomal
vasicle

Centrioles 7L picrotubutes
) ) FEagslium

Midplace  Heas

Excess
syteplasm

Wi 2.7 AszuIuns spermiogenesis

Solt

=,

H1: Fawceett (1994)

2. ovsulfausmaluananie (in vivo fertilization) lusssuananiondamssaumweansiinig
[ ¥
ndi19gd (semen) 11 FoenanavounAnge lavegfazdumadinhnuagn Twsuaga’ll
& . e ' —
DTN ampulla vosvie e (5104 2.6)
1 T L4 I 3
nszvumsifausiudulosginunn 1 uazvzAugadislinsutsinsusn Taoda
= L] 3 = . oYy v =) o o g
B AT Ty uwagden (zona pettucid; ZP) 1971 11 luarad 1 tazfimssudarfuasiunsy
¥
asnnTalil
L=l 3 i
2.1 BRI corona radiata YDULAA 14
Vi s 1 =y o ] 1 3
Tiennnia e livaduazaisain 9 deuseu uuauthusu corona radiata A% cumulus
P ar = 1 ] n’;’ 1
oophorus (o1 Il dauiruesegivzgnildevasnuttssaaindum 19 9 (acrosome reaction) 13200
2 . . o o o . 4 u’/‘
#730 hyaluronidase, corona-dispersing enzyme W83 acrosin m‘lﬁ’waaaqwmauﬂum’fﬁwu zZp
(Speroff and Glass, 1994; White, Phillips, and Bedford, 1990)
st
2.2 DYAIZHIUFTY zona pellucida
é =1 aQr =3 a ar
7P ({umrs glycoprotein Asiianumuntszana 15 ulnsmas Fregiasiims sy
AUAITY (receptor) YU ZP Fawuhiinarowiia lAud Zp,, ZP, uaz ZP, (Yanagimachi, 1994) Tums

Fd 2t
[ ar @ g b . . S ! w
Muguiidesofoonu lniviotioseaiy ZP Ap uypsin-like proteinase LA zona Tysin BINTIUTA
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< A g = ] .. N - . B

yeawanog iedosame zP 1Auds oavussnlylu perivitellin space szznaniiogiivizsu
Ed 9 T n'J L] Gl ' 1 l:{ ~4 o A
1 zp voond 1A Tus @ lvgjeziud Zp iivsduRen

2.3 A133IAUTEN TN mambrane Yoo NaL 1

iivagdriu zpP 1l 1uda dauves plasma membrane Y0043 tag lazsauiu

JumsUFAUTUNT NN IBITHUNIIIVYOI membrane V0907 vz ldszuim 2 42 Tuands
insemination

2.4 zona reaction

=

at =1 [ -:?!} v @ A o
zp wavwntaslyl Taolinnuudanniu uasdrsudoegineguu zp azaaduiu

1

] :Y

ad ﬁJuﬂ1sﬁﬂaﬁu‘lﬂ1ﬁ’afg%5umuwﬂﬂGlu"laj"lﬁ’%ﬂ (Breckwoldt, Newmann, and Brauer, 1994)

h.

= ]

P 9 o ar 1 = = ,c? 1 LY

aganrdn 1 luamdez i ladamnlgaus luszeziilWesiimsudsdreving

= (Y d o [ 1 (3 y v ¥
nga P3luszos uloda 1 vinmsuisiatias1d 2 dou fe 14 ueswaddfiaes MW luszesild

. 4 k4 + 1 N o A&
decondensation 484 Tars Ty Tsauseer3 14 pronucleus v04 14 drufiunfoavouvadogidiodnlyly
& N L4 DR =] ar =

Yo TanwmiaFuvousad ludresiinsveod uazddsundauiiy pronucieus Tay pronucleus
membrane 32118 11 pronucleus woaryad 14 uazogiziivuialvg 1ing91nil nucleoli $11431010

. ) v .
l,ﬁ’é] pronucleus membrane ﬁmﬁlﬁ’lﬁﬂﬁiﬂﬂm’i 3IUAIVDY pronucleus MIAD 1uﬁ’aeﬂgumnmﬁa

Y ar & T & = 2 3 A oo
ASIVNUBNYUZYDY pronucleus 2 duTwmaduaaINian s U§ausuda 910Uz UML)

e & P,
il 2 waditlumsduganszurumsdfaud

4 b

31 2.8 Suaoumsijaus

ﬂi .
M1: Carlson (1994)
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2.6 BINTHUIUAUITFONTNNTUNSA (Erectile dysfunction)
2.6.1 ANUHINGY
SIMINGOUTUTTONTUNIUNE (erectile dysfunction, ED) wineds n1shiodozimway
. o 4w ! { ° a ‘o o o 3 1 °
Tdisduazmiaudsiald hivnuneaszihmsfennlszaumaduisvuniiufidawe lregilinlszé
1 v 5 4 o o = 1 3 <! 3
Wiootharains Fana lniih linansndouaussoammamsaunsouda 1éiihe 3 dunou fie
¥ = g . ... = ¥ o
L ANMdNHMAIluMEEuAY (failure to initiate) ¥1N809 ANVTUMAITuNSNIE AU
A [~ =S =y = o
IiRansuaIa aungoivfamsinanuEadnfveIsvulTsam ques sTUuEes Iuume 59U
Ydainled luennsodildmanieiuimsnszdu niedsdemsnsyduhlsutalawdszam e
mitinanzmsndeuaussanmmanaiuiige
o ar H
2. anudumad lumsuiag (failure to H1D wINsde anvdumalrlunsnidenas
9 ) ml o o A W e 9 ¥ g VA o
Tnauifneedlu corpus cavernosum @9ty dendaslinsnszqunmamaudine iy uaidsauasn
] " . . 4 o & or o o
Tiannsn Tuardunpglu sinusoids Tdwinmetingyiliownmaumnens taznladvunseisdio
o w o of o ' I 1ot PP { Y
fuiusauduie arwdumaidenandiuluglicumauinszunnafieu Tadeahuianesnas
A A - . } ' v M ow A o g
FAINPINQTUBITTUTOY sinusords u COTPUS cavernosum 'lummimﬂmﬂmmmma@ﬂslmmm
fenglussnyiald
9 a  w 9 . =5 kY
3. ANHAmMad luAsAIMSLTIA 1Y (failure to store) MINEA Aanvdmmaluns

=4 o

o v YA < Y @ ¥ qs 9 VY a v
ﬂﬂﬂ‘illﬁulﬁ@ﬂlLﬂ\3‘ﬂh]f}”iﬁi‘lﬂiﬂ‘ﬂ\3ﬂiflui‘]\'iﬂ“]f'lmlﬁ'ﬂﬁﬂﬂﬂ'lﬂﬂgnlﬂﬂﬂﬂ lﬁﬁ&’u?HW@ﬂﬂ%?\ﬂﬂﬂﬂﬂﬂﬂﬂ

=)

d o d = A v e do o ' ) ¥ M o Ao
HUIAAALUY LRSS UTUWDNIZVINATUWHTIENUTD ﬁ?lﬂﬂﬁ']uslﬂmﬂ1ﬂ1ﬂlﬁulﬁﬂﬂﬁ1ﬂuRﬁﬂﬂ"h’iﬁﬂ@ﬂ
. . AL ) R . L= o L oW . . v3 a
N sinusoid UITOBIVNAVIN tunica albuginea liiausain I leunsedivia EMISSary vein LT
I~ [~ i =y 1
’t‘)ﬁﬂ‘ﬁ'lﬂ%ﬂLlﬂﬂﬂ?qﬁqutﬂﬂﬁlm$EﬂﬂﬂTAﬁﬂTﬁ’ﬁﬂf}uﬁNiiﬂﬂWWWNi‘WﬁﬁﬁJiﬂ
ci’ [ a"hls}d ¥ 1 ﬂ ) [~
HOAV O LU IMINNTTHNN ﬂD'f)'J’lﬂ'lﬂ'liﬂﬂ@uﬁﬂﬁiﬂﬂ'}ﬂﬂ’lﬁﬂ‘lﬁ! ‘I..Iiﬁﬂ “HQLL’UQHJH 3
ar = s Qs e
5EAVAD (8NINA PapZITUNI, 2546)
1. 99U (mild)
2. 1hunai (moderate)
3. 1N {severe)
Yo o ar L Qs as cqy
Iﬂﬁl‘h’iﬂ’l%']ﬂﬂﬂ?"lll“l!@@klﬂﬁ&ﬁ?dﬂﬁ 94U
s = s & e 9) 3 Ay =4 W s o
1. 5$ﬂ‘ijﬂu‘ljﬂ$l 8')3'3311“!?’(1!.‘!!Qﬁ'lvlﬂ‘l"]ﬂﬂ‘iQiMﬂﬂ@Qﬂ?ﬁNiWﬁﬁﬁqu‘ﬁ
ar . .0 ar [ Y A g A A 3/ ‘
2. bR RT3} ] ’E)'JEI'ES;'!Wﬁlﬂ“lNCv'l'l‘rlﬂ!ﬂﬂ‘i_ﬁlgﬁﬂ'ﬂﬂi\uﬂ@ﬁﬂ’ﬂﬂﬁﬂﬂﬂ'ﬁ
s ar @ ow oY
3. szavihunans odmvmendada 1dhe b laths

o as 89 w B
4. FEAUNIN ﬂ’Jﬂj?AWﬁlﬁ]‘ﬁW'fluqﬂlﬁﬂ



16

2.6.2 AUz fded s oiNas N sHEDUAN TAMNWMAUNS
VINNIANIAUMGYBINTRAIMINIOUTNTION MW WUTlamaund
k)
$19m (organic) 3080z 70 AuNgNIIAILTAtY (psychogenic) fouaz 11 nIovianasnuma iy
3 i : - 4 ar U t
(mixed ED) 5800z 18 §m5uauvanissamenu ivvteedneviannlsadesae 9 wu Taa
. o = o . - & =) ar 25
MU (diabetes) 18U TaMaUA9AT (atherosclerosis) Mnenginndumse luiulwdongs uazlsn
o A . . & 9 ' ¥ o= < o
1 louasHaoAln oA (cardiovascular disease) BILTE AT, ammm@;mamuwﬂmmm%mﬂmnmm
= s o ar G ar ¥ W o a =Y
iAaen ANNINNNIRREIANVNIUN ATEUATI ANUNTINNAUMEIMUNATURUT nTagndmiinn
aasoai uuannusiule aungues lsandouaussanmnamainesiinatoauras 1wy nan
=3 ° o g P 4 w o oa s J
fnawemanssi i Tomedauindu feioiduaunn 18un @it dudaed, 2544)
s -=1 3/ < Y :; x:; o :; [=] z::{ gy A’i 9 =1 é’
1. thdmassimve ithilindsiddgiiqanazvanto i ld dedyvsiorgunniu
] 14
giiTemanaoimindousussomwmanainumy ldde minmsfnyimuhng Tnseiy 40-
49 7 805 M NMTLIVBINTHIDUNTIANWNIINAS BEDY 20 D18 50-59 Axions uFBalssnm
o a ;’f ' 3 4 9 | ) - a oa @ 4
fovaz 50 uasazLILBINIIAGIYIDITooaz 70 Tuansety 60-70 I (eAA nanzfumi, 2546)
[ =3 t o 9 = » I ] =y ar A Aot @
aea Tsimwong himh Idifansndouaussonmmanalasase unorunaniledesduinoves
a T a as . ¥ o o g 9ot s = ' cg
fueg lasawizegavs lsade ey Mhldiisasimsfanisndeuaussanwmiamsmnniu
&4 A L gy @ . ¢
wonniiesguinyuilness lnumalnameTsu (testosterone)  Fuilugosd luunayioae
S [ o oA 0 3 e ] ci' 5t
anasneny GuiluilsdowsunmfneemssougussonmmanaIn a0
I ar ] s = = . . .
2. ladedaad I udenunazinsugna 990A15ANEIY8S Thailand Erectile Dysfunction
1
] Qs = @ ar o 1
Epidemiology Study (TEDES) WU Hem13ans) 2139 uaz e lauanuduiusnuemsudou
AUTTOMWNIURA DIFWATADIUMWNFTIANG 15U UNINFW gazinuius Idasasna
1 | o ¥ [ j=f
pIMsndouayIToNIMMamAraud i Aodszanadesns 3135 drumyainsuToruuiiu
el

A e + = A9 Y ¥ ' 3
91%“?]139’]ﬂ’l'ﬁ'ﬂf}ﬂuﬁlliiﬂﬂ’W\lﬂqqlWﬁq@N’]ﬂﬂq@]ﬂﬂs@ﬂﬁﬁ 48 ﬂ’lu‘j]ﬂulﬂ HWUN Ncﬂllﬁ'lﬂllﬂ 5,000

G

1

- g o ' o A e e ya o
um nietesndl Toimsudoudussonmmamalszinudavar 53 Waeudugiingldeg
. & . - '
IENIN 10,000-30,000 VW Faflamsvseuaussamwmansiissdosaz 31 uazdimsfnm
Taggniinsdnugalussdunmiinedosiomandeuaussanmmamwaiiosioons 24 1
Aot o o , o - = ' Ay @ A
g AgNSIS ImsAnuzdulszonfinnlieims ndouaussonmmansgidovay 52 s
4! 1 ar F
Iesnin auniinmsdnsgnaznelage sxiilema ldsudeyanazanu msquaerleld
4 o v W . £ o’ A at 1
noafugummnenena hluasguammang s llfensuaaaninmissomeaiinni
Tumenduduaudiimsinudmielineldd Wi Tenald5uanud waz lidGufsmelu

MITNHIDIMTHIDUAUTTOMWIMUNA 18
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3. thimaasnunegeda WoRnsanaNnudsvesoImsntsuausTon N1 lay
=1 4 i as o= 1
ponoaniil 4 NALAZATUNKUNIUAT WL MANHLTAS INSIRABIN I RIBUATTON NN IUNA
o A g = v ar = = -
gagafemamiie Aefouas 45.6 T09a8NA0 MAnAna1s Mmald uaznnes Tuesnisanile Ao
Jovaz 42,4, 40.0 UDZ 37.6 MWD dNTUIRIMIUATNUAIEs luMsIRre A THdY

aussommdigafedovas 34.4 Feaunawronludisalnafinnunia uar3iFianuand ey

&

[
3}~

4 ) v f ot ar [}
deudn TaviiesnmliosIngidn ldwdaunsinmsdnursalddediiiss 1dgeoifvogihy
= @ el el ot [ @ “
Frunn suthidldendodesnnilidodmdny uazsugie
[ ﬁ' b2 & s Av s -:;:; 9 @ +
4. thaoassmnulsalszdiduazlsmiods Isnndordesiuimsndeuaussanimmas
- ' Adar @ & o« . <
mraiivatelsa 1wy Tsawmamaedulsaiileiudosivemindeuanssonmmameagagads
3 P ar ~ =4 ar t:{ d‘ = f 9
fovnz 75 Tuwmzitlsannuau lafagaliiliudvansefinoimsvdouaussanmwmanadosas
62 dlsmialwesnasaiden ldsumssensuiniluileindosdfavoemsndeuaussonimme
waluaugeny Tnssziinansznunans lvadouysuboauaslueinia
. . .
r C;. 8 =) ﬁé F= 1 ar d‘ dl. 9 ar 1
5. hduasshunginisiudes Tnaeilionneidostumsndeuuisonmmans
et
1) mMyguyns llsa Taoaswansiiae N1 nEauaUTTOMWINUNE UALNANTEND
o ' g - ' a a A & = g v &
nudowruoIMsAutheses wu msfalindaly wielsanaonmondn udu Fsnns

]
= qs =) ] T

fAny1ved TEDES Wi dimeguyns ussdsguyn’ loasnmudvisenimsndouaussonn
manaiduiosas 45 tay 40 awdwy Tuvasiiaulimsgquynsidananudoaiiosfovay
1 H T & o 4 o Y 1 = '
21 uANANISTHNYII LT ILAB NI NAYBINITALOaN080a  LasMSAUNIHABMITIRAN T oY
AUTTON TR IUNEA
A I3 = ] ar v & o 3 o 1 a
2) A1SALDANDEDA W TIHABUNY LasnuNauduueanagatiiullszfiidns
= ] . . d' v A FZ=" =Y
MIAAMITHEDURNSTOMWMIARAT ooz 54 TusnziauluRuusnnegedioas NIsNANS
HOBUFUITTOMNMUNAS DAL 28
0 = ) & = 9 =
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Adverse Event No. of Patients (%)
Flush 14(9)
Headache 13 (8)
Dizziness 14 (%)
Dyspepsia 1(0.64)
Blue vision 5(3.18)
Nasal obstruction 1(0.64)

Decrease of efficacy 3(1.91)

<
N : Virag (1999)
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Intracavernous Blood pressure (mmbig)
Neo. of Basefine
Groups pressure
rafs {mmHg)} Systolic diastelic
- (mmHg)
Control DW 1 ml
10 2.06 +00.74 50,35 £ 5.24 101.06 2740 81794610
(one time)
2000 mg'kg BW

10 3.16 £{.55% 59.09 +7.51 107.78 £ 945  B83.66+7.21
(one time)
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Mounting Iniromission Ejacuiation

Groups No. of rats : :
Show Yo Show % Show Y%
Control ‘ 10 5 50 3 30 G 0
5 mg/kg BW/day i0 10 100* 7 TO* 0 0
25 my/kg BW/iday 16 5 50 4 40 0 D
125 mg'kg BW/day 10 7 70%* 5 S0* 0 0
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Latency (second)
Groﬁps .
N Mounting N Intromission N Ejaculation
Control 5 688.20 + 598.19 3 1266.33 + 395.18 0 -
5 mg/kg BW/day 10 363.90 + 340.95 * 7 107242 £ 532.83 0 -
25 mg/kg BW/day 5 38540+ 312.39% 4 137225 £ 225.88 0 -
125 mg/kg BW/day 7 383.71 £339.35% 5 874.80 £ 281.36* 0 -
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Frequencies (times)

Groups
N Mounting N Intromission N Ejaculation
Control 5 220083 3 2.00+1.00 0 -
5 mg/kg BW/day 10 3.50+1.50 7 _3.57.1: 2,76 ¢ -
25 mg/kg BW/day 5 3.40 + 1.67 4 3.50+1.29 0 -
125 mg/kg BW/day 7 4.00 £ 1.41* 5 4.60+2.07* 0 -
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Intracavernous pressure

Groups No. of rats  Baseline (mmHg)

(mmHg)
Control 10 4.99 + (.66 52.46+£6.23
5 mg/kg BW/day 10 5.09+3.04 78.65 & 5.38%
25 mgfkg BW/day 10 5414071 79.53 + 8.80*
125 mg/kg BW/dhy 10 593 13.11 7974 + 11.04%
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Extract (mg/kg BW/day)
Parameters Control

5 25 125
No. of rats 10 10 10 10
Testis (g%} 10.86 + 0.09 0.95 £ 0.07* 0.88 £ 0,08 0.83 £ 0.09
Epididymis (g%) 0.28+0.02 0.32 £0.02* 0.30 £ 0.02 0290+0.02
Seminal vesicle (g%) 0.41+£0.03 0.46 +0.09* 0.46 = 0.04* 0.44 £ 0.05
Prostate‘ gland (g%) 0.11 £0.02 0.11+£0.02 0.13+£0.01%* 0.1 1: +0.02
Liver (g%) 3.28+0.13 333015 3.54 £ 0.19%* 3.45+0.26
Kidney (g%) 0.63 +£0.02 0.65 +0.04 0.65+0.06 0.64 £ 0.03
Thyroid gland (g%) 0.006 + 0.001  0.007 +0.002 0.006 £ 0.001 0.005 + 0.00}
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No. of Mounting Intromission Ejaculation

Groups : :
rats Show %Yo Show Yo Show Yo
Control DW 1 ml/day 6 4 66.66 4 66.66 0 0
25 mg/kg BW/day 6 6 100% 6 100* 0 0
Viagra | mg/day 6 4 6666 4 66.66 0 0
25 mg/kg BW/day (Aging) 3 3 100* 3 100* 0 0
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Latency (second)

Groups ;
N Mounting N Intromission N  Ejaculation

Control DW 1 mi/day 4 5470+ 915 4 10197 £212.0 0 -

25 mg/kg BW/day 6 2050+ 109.0% 6 5747 & 132.7#%% 0 -

Viagra 1 mg/day 4 418.5+ 143.5 4 1068.7 £ 1622 0 -

25 mg/kg BW/day (Aging) 3 515542754 3 769.0+251.3% 0 .
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Frequencies (times)

Groups

N Mounting N  Intromission N Ejaculation
Control DW 1 ml/day 4 1.50 £ 0.57 4 6.00+141] 0 -
25 mg/kg BW/day 6 1.50+£0.57 6 | 7.25+£4.50 0 -
Viagra 1 mg/day 4 1.75£0.95 4 500+ 1.4 0 -
25 mg'kg BW/day (Aging) 3 1.33 £0.63 3 533+35 0 -
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Gfoups Intracavernous pressure

No. of rats Baseline (mmHg)
(mmHg)
Control DW 1 ml/day 0 3.49£0.50 53.74 £ 4.11
25 mg'kg BW/day 6 6.51 & Q. 7Q%*+* 87.94 £ 4.68***
Viagra | mg/day 6 3.5940.79 75.76 + 5,23%%%
25 mg/kg BW/day (Aging) 3 1.57 % 0.41%%* 54.48 £ 3.14
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Groups No. of rats  Sperm concentration (xl(}‘sperms/ml)
Control DW 1 ml/day 6 190.66 + 20.26

25 mg/kg BW/day 6 277.00 £ 23 89+ =+
Viagra 1 mg/day 6 237.33 + 39.93%*

25 mg/kg BW/day (Aging) 3 238.33 £ 11.93*
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Groups

No. of rats

Head abnormal

Tail abnormal

Control DW | mi/day

25 mg/kg BW/day

Viagra 1 mg/day

25 mg/kg BW/day {Aging)

1.67 £ 0.82 1175+ 1.25
1.50 £ 0.55 1342 £ 2.11
1.67 +£0.74 1225+ 346
1.56 £0.58 983 +2.36
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Drug
Parameters Contrel ; 125 mg/kg BW/day
25 mg/kg BW/day Viagra 1 mg
‘ (Aging)
No. of rats 6 6 6 3
Penis (g%) 0.048 + 0.004 0.053 + 0.006 0.050 + 0.004 0.041 £ 0.005
Testis {g%) 0.733 £ 0.064 0.764 + 0.047 0.775 £ 0.068 0.665 + 0.047
Epididymis (g%) 0.25+0.01 0.27+0.01 0.29 + 0.02* 0.24 = 0.03
Postage gland (g%) 0.10£0.01 0.10 :I: 0.02 0.12£0.03 0.06 £ 0.02
Seminal vesicle (g%) 0.44 £0.07 0.50 £0.02 0.52 +£0.05 0414016
Liver (g%) 3.08 £0.23 314+ 014 296+ 11 2.42 £ 0.08 *¥*
Spleen {g%) 0.20+0.01 0.20+0.03 0.20 £ 0.01 0.21 £0.06
Kidney (g%) 0.61 £0.01 0.61 £0.04 0.65 £ 0.07 0.47 £ 0.04%*
Adrenal gland (g%) 0.009 +0.001 - 0.010 £ 0.001 0.010 % 0.001 0.010 £ 0.0600
Lung (2%) 0.35+0.03 0.374+0.03 0.37+0.03 0.28 + 0.00*
Heart (g%) 0.31 £0.02 0.31+0.01 0.29 4+ 0.01 0.27 + (.07
Thyroid gland (g%) 0.0056 £ 0.0008  0.0043 £0.0006*%*  0.0047 + 0.0006* 0.0050 + 0.0008
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: Mounting Intromission Eiaculation
Groups No. of rats
Show %  Show % Show %o
Control DW 1 ml/day 10 7 70 7 70 0 0
5 mg/kg BW/day 10 9 50 9 90 0 0
25 mg/kg BW/day i0 8 80 8 80 0 0
125 mg/kg BW/day 10 7 70 7 70 0 0
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Latency (second)
Groups
N Meounting N  Intromission N  Ejaculation
Control DW | ml/day 7 413.7£206.4 7 1034.0+5299 O -
5 mg/kg BW/day 9 732£540%** 9 1012843838 ¢ -
25 mgtkg E;W/day 8  43.8+£63.0%%* 8 541.2 + 48 8* 0 -
125 mg/kg BW/day 7 182.7 £ 81.7* 7 13340x133.6 O -
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Frequencies (times)

Groups
N Mounting N  Intromission N Ejaculation
Control DW 1 ml/day 7 1.75+0.50 7 3204248 0 -
5 mg/kg BW/day 9 1.88+1.26 9 4,66 +5.50 0 -
25 mg/kg BW/day 8 260+1.14 8 5.55+4.39 0 -
125 mg/kg BW/day 7 L7130 7 3.50%191 0 .
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Intracavernous pressure

Groups No. of rats  Baseline (mmHg)

{mmHg)
Control DW 1 ml/day 10 2.824+0.74 58.04 & 3.29.
5 mg/kg BW/day 10 6.96 4 1.35%%+ 79.14 4 3.68%**
25 mg/kg BW/day 10 7.88 & 1.67%** 102.47 £ 3.19%**
125 mg/kg BW/day 10 3_’.82 +1.47 . T76.57 & 4 8] ***
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Mean arterial pressure (mmHg)

Groups No. of rats
14-Day 3-Month 6-Month
Control DW 1 ml/day 5 83.07 +2.49 52.62 443 10277 £3.15%
5 mg/kg BW/day 5 84.81 £4.13  89.15+4.69  99.57 +4.25"
25 mg/kg BW/day 5 84154327 88.13£723  94.56%2.07"
125 mg/kg BW/day 5. 84.58£200 90.58+6.48  94.07+2.65"
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(roups Neo. of rats  Sperm concentration (xlOésperms/mI)
Control DW 1 ml/day 10 230.80 + 23.38

5 mg/kg BW/day 10 266.80 £41.17*

25 mg/kg BW/day 10 307.20 & 37, 38%*+

125 mg'kg BW/day 10 270.20 + 39, 49*
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Groups No.of rats  Head abnormal  Tail abanormal
Control DW 1 ml/day 10 1.60 4+ 0.70 12,60+ 1.51
5 mg/kg BW/day 10 1.50 £0.71 13.10+£2.18
25 mg/kg BW/day 10 1.40 + 0.69 12.10+2.42
125 mg/kg BW/day 10 1.70 £ 0.67 1390+ 2.88
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No. of Sperm motility (%)
Groups
rats 0 hr. 2 hr. 4 hr. 6 hr.

Control DW 1 ml/day 6 00,83 £2.04 81.66 + 4.08 71.66 £4.08 61.66 +:4.08

5 mg/kg BW/day _ 6 01.66 £2.58 86.66 + 5.16 R0.00 £ 6.32% T5.00 £ 547%*
25 mg/kg BW/day. 6 9333 :4:2.58 91.66 4+ 2. 58%** 88.33 £ 4.08%** 83.33 £ 5.16%**
125 mg/kg BW/day 6  9250+273  85.00+5.47 81.66 +£7.52%*%  78.33 & 7.52%xx
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Extract (mg/kg BW/day)
Parameters Controt
5 25 125
Noaofrats 10 10 10 3
Penis {g%) 0.30£0.5 0.27+£0.20 0.32 £0.30 0.32+0.30
Testis {g%) 0.75+0.05 0.78 + 0;03 0.75 £ 0.07 0.80 £ (.11
Epididymis (g%) 0.26 £ 0.03 0.27+£0.15 0.26 £0.31 0.28 +0.03
Postage gland (g%) 0.13 £0.02 0.11+0.01 0.11 +0.02 0.15 £0.04*
Seminal vesicle (2%) .49 + 0,06 0.46 + 0]06 0.47 £ 0.07 0.56 = 0.07*
Liver (g%) 3.00+0.24 270 £0.29%= 298 +0.11 2.80+0.14
Spleen (g%) 0.19+0.02 0.20 £ 0.01 0.21 £0.01 0.20+0.01
Kidney (g%) 0.64 +£0.05 0.59 £ 0.03* 0.62 0.03 0.69 £ 0.06%
Adrenal gland (g%) 0.011 + 0.002 0.011 £0,001 0.011 +0.001 0.012 £0.002
Lung (g%) £.36 + (.02 0.33 £0.05 0.38+0.02 0.36 £0.04
Heart (g%) 0.31+0.02 0.28 £0.02* 0.31 +0.02 0.33 = 0.02*
Thyroid gland (g%) 0.0049 + 0.0013  0.0052+0.0008 0.0051 +0.0010  0.0054 £ 0.0010
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Extract (mg/kg BW/day)
Parameters Control
5 25 125
No. of rats 10 10 10 10
Gluchse (mg/di) 149.00+ 11.66 16180+ 13.12%  160.80 £ 7.22*  163.40 + 12.83*
BUN (mg/d) . 23.40 £ 1.64 21.40 + 1.89 20.80 £ 5.90 22.60 + 1.95
Creatinine (mg/dl) 0.40 + 0.09 0.37 £ 0.06 0.32 +0.10% 0.35+0.05
Uric acid (mg/dl) 0.73 £0.30 0.70 £ 0.21 0.87 +0.43 1.36 £ 0.1 1*+*
Cholesterol (mg/dl) 99.80+10.84  111.50+12.39% 9340+ 7.74 102.90 £ 9.50
Triglyceride (mg/dl) 21.40 + 5.64 18.60 % 3.40 25.80 + 7.80 16.70 £ 3,56
AST (U/L) 1184042741 1282022428  100.20+£34.21  146.80 + 56.86
ALT (UL) 4970+ 1409 4580+ 15.26 48.50 + 15.26 58.60 +31.69
ALP (U/L) 77.20 + 7.95 62:60 4 8.73 75.30 + 31.43 65.70 £ 6.11
HDL (mg/d1) 42.53 3.8 4497 £ 4.63 38.31 +2.72% 41.80 £3.58
LDL (mg/dl) 26.35 + 3.81 2971 +3.17 25.18%2.15 28.32 4 5.09
WBC-(x10cell/L.) 2,25 +£0.59 2.64 £ 0.87 2.29 4 0.68 2.14 £0.92
% neutrophil 3420 £ 1079 36.00+935 32.40 + 5.18 42.50 £ 10.24
% Lymphocyte 63.60+11.16  59.10 4 13.09 65.70 = 4.90 55.40 £9.72
% monocyte 0.70 + 0.94 2.80 4 3.99% 0.60 +0.51 0.60 + 0.69
% cosinophil 0.80 +0.63 120+ 1.13 1.20 # 0.63 1.20 + 0.63
e % basophil 0.70 + 0.48 0.90 +1.19 0.30 % 0.48 0.30 +0.48
RBC (x10cell/L) 8.54+0.27 8.71 £ 0.35 7.84 £0.23%%% 8.40 % 0.35
HGB (g/dl) 14.61 +0.39 14.99 £ 0.46%  14.05+027%* 14.61 £0.32
HCT (%) 50.84 + 1.33 5186 £1.890  47.66 + 1.01%**  49.80+ 1.98
PLT (x10°/L) 2762:£282 65224 828*%F*  767.84 BG.O*** 7920+ 79.6%*
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blood wrea nitrogen {BUN), aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline

Phosphatase {ALP), high density lipoprotein (HIDL), low density lipoprotein (LDL), complete blood count (CBC),

Wwhite blood ceils (WBC), red blood cells (RBC), hemoglobin (HGB), hematocrit (HCT), platelet (PLT)
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. Extract (mg/ke BW/day)
Control
Organs Lesions 5 25 125
{(n=10)
(n=10) (n=10) (n=10)
Heart Focal myocardiosis 1] 0 0 0
Lymphoid proliferated
Lung 0 0 0 0
peribronchioles
Fatty degeneration 0 0 0 0
Hepatocyte megalocytosis 0 0 0 0
hoi
Liver Lymphoid aggregated 0 o o o
periporial area -
Bile duct proliferation 0 0 0 0
Peliosis hepatitis 0 0 0
Multifocal tubular cyst 0 0 0 ]
Kidney Tubular cast 0 0 0 0
Tubulonephrosis 0 0 0 0
Adrepal gland  Cortical fatty degeneration 0 0 0 0
Interstitial edema 0 0 0 0
Seminiferous tubule
Testis 0 0 0 0
degeneration
Congestion 0 0 0 0
Epididymidis  Dilated lumen i 1 3 2
Epithelial hyperplasia 0 0 0 0
Seminal vesicle
Dilated lumen 0 0 0 0
Spleen Lymphomas - 0 0 0 0
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Male rat (aging)
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