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Abstract

Project Code : MRG 5080353

Project Title : Effects of Butea superba (Roxb.) on penile erection in diabetic rats

Investigator : Asst. Prof. Dr.Chainarong Tocharus

Chiang Mai University

E-mail Address : chainarongt@hotmail.com, ctocharu@mail.med.cmu.ac.th

Project Period : 2 year

We investigate the effect of ethanolic extract of Butea superba (Roxb.) on erectile dysfunction in
diabetic rats by measurement of intracavernous pressure (ICP) and on cavernosal smooth muscle
relaxation. Male Sprague-Dawley rats were induced to become diabetic by a single intravenous injection
of Streptozotocin; STZ (55 mg/kg body weight; BW). The ethanolic extract at the concentration of 1, 10 and
100 mg/kg BW were administered orally once a day to diabetic rats in each group for 4 weeks. Diabetic
rats showed a significant decreased both ICP and the relaxation of the cavernosal smooth muscle
compared to the normal rats. The extract of B. superba significantly increased the ICP with the effective
dose of 10 mg/kg BW (61.00 £11.11 mmHg vs 39.61+ 11.01 mmHg in diabetic control group). Moreover,
B. superba treated group also enhanced the relaxation of cavernosal smooth muscle with the ECy, 1.17
mg/ml. Moreover, immunohistochemistry and computerized image analysis were performed to quantify the
percent area within the copora cavernosa occupied by the endothelial cells, smooth muscle cells and
fibrotic tissue. Diabetic rats showed a significant decrease in smooth muscle and endothelial cell content,
and an increase in the TGF-B1 expression level compared to the normal rats. In treated rats, B. superba
increased smooth muscle and endothelial cell and decreased TGF—B1 expression level compared to the

diabetic rats.



These results suggest that the extract of B. superba enhanced penile erection in diabetic rats by increasing
the ICP that might be explained by increasing in blood flow as a result of relaxing cavernous smooth

muscle, and provides a rationale for the use of the extract as treatment of diabetic ED.

Keywords: Butea superba Roxb., diabetic mellitus, erectile dysfunction, intracavernous pressure
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Y o { o o ' o . &,
HloudruaIananinaIaunad NANUTNT® 1, 10 ez 100 YN @8 WWAI WUI1A1 ICP E‘}x‘l“ll%ﬂ’ﬂﬁ‘l;}ﬂ’)‘]_lﬂ&l

WM NAREMANNEHa laswuinienudutu 10 Un da wwad 1hen ICP e (3UN 3 uazd)
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311 4 ugaINaTBITIENANIATaUAIda TR BuU asen ICP lasuaasilludiads (mean) + SD,

b, £ A ' o ' A o o a nn
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4. WAVDIFIIFNANINIAIDUAIADNIIARIYAIVDINAALHDUNKDIATINAILINI
Weldmssnaninelauasunivydedenwdu a4 ot dimsiuoneawzifiaibiasiu corpus
cavernosum widssusuiaidalaliludwined HPSS fidsenaudls 140 mM NaCl, 5 mM KCI, 2 mM
CaCl,, 1 mM MgCl,, 5 mM HEPES, 11 mM glucose, pH 7.4 uazdl 100% 0, PMNIRINMIUVINTUD B
WalllafNfany probe NAANU force transducer NAaNUIINAL LaTaInaNRILADS MacLab fIWTUNNTENUAN
ANMULTINMIRAAILAzAREAwaInaNBalsey  laslsudiensweaans  phenylephrine 10 lialw
v ¢§' a ar & o v v d‘lv v £ & v K ar A A v v
nauhaiianInaas  nnwimMIsenauiem s iWiNe LRI IRIARIIINANINAATDUAINANULTUTH
wandariu - avldienaseugnisaasdiveindaiiaiouluunuasaia wud  lieiliedau  corpus
' a £ o 9 & a vo A A A ) '
cavernosum  lununguinnuauguiinnslunsaasvesndaiaiiouldiasigadafisuiunguny

ﬂ’]UﬂNﬂﬂa ﬁ%a%hﬂﬂﬂﬁ’ﬂuﬁq@ﬁ’ﬂ FIIFNANINUATOUAY  WRSWLININHDITILUNKDIATIATINTOAAE

'
A

éf'avl,éfﬁﬂqmﬁavlﬁ%'umiaﬁ'ﬂmnLﬂ%ﬂLLmﬁmmmeTu 10 un da wna lasildn ECy, 1.17 (gﬂﬁ 5)

MNnEwRNsSaLfaugns lumsasnadmesnaaiile fusns isobutyl-methylxanthine (IBMX) &4
1l phosphodiesterase inhibitor  1JuaaLUSsuiay wudﬂu%kméjuﬁLﬂumemuazvl@T%'ummﬁ'@
nueseuas arhmanea IBMX a:ﬁmsﬂmﬂé\"’;maaﬂﬁmLﬁaﬁﬂﬁﬁwwmmmmuqu A1 ECs 189%Y
NFUAILANLNG RYNFNAILANLLINIL LLa:%thmmmﬁvL@T%'umiaﬁ'@mnLﬂ%aummmvﬁwﬁu 1, 10 U

100 10 UN 6o W2 Herindy 1.48 x 10°, 7.45 x 10°, 1.94 x 10°, 1.85 x 10°, 4.91 x 10° M ewsau

(3U7 6)
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Ly = v & a a . . .
5. nIasiamidSanmnaraitaisaulagmaita immunohistochemistry
a @ o A ' A e @ € o ' & A
Weldmssnaninielauasuninyiadanuiu ia 4 et dmshuenieane haibe
o a Av r_'i' v v v . . . !
Corpora cavernosa YINN13aaTALaLAILBNAE anti O-actin monoclonal antibody HANIIN@RBINLIN 1%%}‘]&
wnuazlianmaas smooth muscle anad ataludmAyMIaia wazwuhnwuuilasumsana

o

AI J 1 o s aAa {
nMLAIaNed 1, 10, 100 mg/ kg BW Imsiiniiupad smooth muscle ad9linadauneaia lagianizn

AMLTUTH 10 mg/ kg BW

v

H v J a [ Qs 1 L!' k%3
3UM 7 uga9z immunohistochemistry Ua4NMALLBITHLLNKBIATIA (TNAIVENE 40 1¥) Adaude O-
actin monoclonal antibodies (a) #yNANGUAILAN (b) WL () %wmmmﬁiﬁ%’umsaﬁ@
NMUATAUAS 1 mg/ kg (d) WUIWIUA LTI IANANI1LATENAY 10 mg/ kg (e) WYLLIWIUT

l@suasananiniiaIauas 100 mg/ kg.). Arrows indicates positive staining for smooth muscle Ol-

actin.
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6. M3IATIAWILIN1k endothelial lasinafia immunohistochemistry
o o o A ' P ) & o ' & A
Lualﬁmsamm’nLﬂial,mou,n%hl,mmaﬂmﬂu 181 4 §UaH innsuana e thalde

o a nv r_':' v v v . . . g
Corpora cavernosa NMN1IGQTULLALAIEDNAIL anti-PECAM-1 monoclonal antibodies NANIINARDINLIN
Tungiumnuaslidianmaes endothelial aaad agafiipdiAyiadd  wazwuhngiwuilaiums

o

e AI tg/ 1] o a aa
FNANINIAIDUAT 1 , 10, 100 mg/ kg BW INILANNIRVEY smooth muscle BeNINhLEN UNNRDG I@]El

awzienududn 10 mg/ kg BW

gﬂﬁ 8 uaas3l immunohistochemistry Poand a3 sULNBeInINa (aENY 40 1in) fidandas anti-
PECAM-1 monoclonal antibodies (a) %Hﬂﬂ?\ﬂ@l&lmuq&l (b) ABLLINI () %Hmemﬁ"Lﬁ%'umi
FNANNILAIBUAY 10 mg/ kg (d) Mhl,mm’nuﬁvlﬁ%‘umiaﬁ'ﬂnmaLﬁﬁaLLm 10 mg/ kg (e) %
Wi ldsumsananinae3ouns 100 mg/ kg). Arows indicates positive staining for

endothelial cells.

20



7. m3asvianidSanm TGF-B1 lasinafia immunohistochemistry
A v 5 A ' Aa ] a & s 6 o ] & A
Luaslmmmn@ﬂ'mmsaumtm%zwmmnmﬂu 181 4 ®§UA1% FInMINILENLaIanNIe Lialtia
° > Av J v v L3 . . . !
Corpora cavernosa MINNIINATHLLBLAILDNAIEY anti- TGF—B1 monoclonal antibodies NaN1INARDIWUIN
Al PN 2 A ) . P 4 D A . o
‘Lu%wmmmazwimmﬂlaa TGF-B1 INNUL TILRAIDIUIUN UV fibrous tissue NN BENINEEN 3!

NWElE  uazwuImmnnuldsumssianueiauad 1, 10, 100 mg/ kg BW fin3aaadad smooth

muscle agnsiinafmALNIaDa lagawizianuidudn 10 mg/ kg BW

v

d . . . v & o ¥ 1 { ¥ .
gﬂﬁ 9 megﬂ immunohistochemistry P2INIULHBITVLUNIBIATA (Madveyny 40 1) Ndaudle anti-
TGF-B1 monoclonal antibodies (a) Mhbﬂﬂamjumuqu (b) AL (c) Mhbmmmuﬁ"lﬁ%'umi

FNANILAIBUAY 10 mg/ kg (d) m}mﬁmmﬁvlﬁ%‘uaﬁaﬁ'ﬂnmaLﬁﬁaLma 10 mg/ kg (e) %

WU laTuRIananILeIaLas 100 mg/ kg.). Arrows indicates positive staining for TGF-B1.
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@191971 1 uaasA1 mean area of smooth muscle cells, endothelial cells and the TGF-p1

expression level in the corpora cavernosa

Normal control Diabetic control B. superba extract
1 mg/kg 10 mg/kg 100 mg/kg
Mean % of SM cell area 30.571.11% 10.08+1.55° 15.99+1.45¢ 27.08+1.00¢ 16.90+1.53 ¢
Mean % of endothelial cell area 8.29+£0.75°  4.00+0.29°  4.78+0.62°  5.78+0.44°  4.07+0.12°

Mean % area of TGF-P1 expression 5.80+£1.31° 23.13+1.22° 1533+1.13° 11.83£1.95¢ 17.02£0.65°¢

& ' { ,b, @ A ' o ' Ao o @ aa A
losusaadudnady (mean) + SD, ™° P < 0.05 usesdaysiuandwiuadfitbddaymiaiiaiiie

= = o 1
L‘]_]iEJ‘]_JLVlEJ‘]JﬂUﬂQMﬂ'J‘]Jﬂ&I
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dyduaniinaaay

1. sssnanmaeiouasdignslumafivussauluunuasama (ICP) 1wﬁﬂmmmwﬂé’lmwuhﬁ
ANUENTH 10 Wnda uK @ qu%};oqw lag/'lifnansznusiasn mean arterial blood pressure
(MAP)

2. aﬂiﬁﬁﬂﬂiﬂﬁLﬂ%aLLﬂdﬁﬂﬂﬂuﬂﬂiﬂmﬂﬁ’l‘ll?J\‘iﬂﬁqf’]llL‘ﬁ:aL%EJUI%LLT]%@G@]‘E’W]SL%%%;%L'ﬂ%LU’]WJ’]%VLGT

@ o a

aEINRURANIIFDA Lm:ﬁqn%ua%uﬁ'umiﬁLﬂuﬁaﬁ'ﬂg@maul,auvlﬁnﬁ phosphodiesterase 34
a3 ldaInanesauaiigntlumstiamsudedesasnmnaiiasanifivussauluunuasa
ma uisdnaliiinmaasdanduilesindsiadunsiiin blood flow deazlufinarinliifia
MIUDIAIVDIBIATIA L6

3. gananesauassIlgnilumsialsnswesndailadeuiiunuasama aude Snsanw
289 endothelial cell AUNWBIATIA TINTIaAUSIN QMY fibrous tissue F9lulasumsanasvasms
UIIAIVDIDIATA

& v o : { £ a
4, mnwamm@ﬁvl,@wm'}msmnLﬂ%aLLmLﬂumimﬂuvlwﬂﬂﬂﬁﬁqwﬂummwmmmmwmqLWﬁlu

= ) dl 1 dl s & a 1
mznwuld Judunihaulanwawidunasiugunindalulueuaa
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