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Butea superba Roxb. has been claimed to use in Thai men for rejuvenation, improve sexual
function, prevent prostate cancer and prostatic hyperplasia because it contains Phytoandrogen. In fact,
Erectile dysfunction (ED) is the inability to maintain penile erection for the successful performance of
sexual activity that has many physical and psychological causes. The PDE-5 inhibitors, sildenafil, is
approved for the treatment of ED. In addition, sildenafil has increased testosterone level and stimulated
Leydig cells results in increase spermatogenesis. However, the most frequent adverse effects reported for
sildenafil is headache, flushing, dyspepsia, nasal congestion and disturbances in color vision. Hence, the
objective of this study was to investigate the effects of the tuberous root of Butea superba Roxb extract
compared with sildenafil on the reproductive system of male mice. Then, the dried powder of the tuberous
roots of Butea superba Roxb. was extracted with ethanol, separated by silica gel column chromatography
and separation process was performed. The chemical names of the isolated compounds were identified by
High performance Liquid Chromatography (HPLC) and NMR compared with standard compounds. The
chemical constituents were identified as isoflavonoids 3, 7—dihydr0xy—4’—methoxyisoﬂavone (biochanin A)
and 3,7,4 ’-trihydroxyisoﬂavone (genistein). The other was stigmasteryl—S-O-B-D-glucopyranoside. Then,
these compounds were orally administered to male mice. The crude extract, sildanafil, fraction B, C and D
were fed at the dose of 1,250, 10, 40, 50 and 150 mg /kg BW/day respectively. The majority of these
extract compounds such as Genistein and Biochanin A were elucidated. All groups were treated for 14
consecutive days. Blood and sperm were collected for analysis before (pre-) and after (post-) treatment in
all groups. Also, at the end of the experiments, the selected reproductive and vital organs were collected
for comparative measurement. A relative change of body weight was also analyzed. The results showed
that the relative body weights in all treated groups were not significant difference from the control.
Whereas, the spleen weight of fraction B, C and E treated groups were significantly heavier, stomach
weight of fraction E group was lighter than those of control (p<0.01). However, the testes weight of crude
extract and sildenafil treated groups, the epididymis weight of fraction E and C treated group, were
significantly heavier than those of control (p<0.01). In addition, the results exhibited that there were
significant increase in testosterone level of all post-treated groups compared to pre-treatment except for
the control (p<0.01). In addition, the testosterone level of fraction C and E treated groups were
significantly higher than those of other groups (p<0.01). Apart from this, the results exhibited that there

were significant increase in sperm number and motility of all post-treated groups compared to pre-



treatment except for control (p<0.05). Also, the sperm number of all treated groups were significantly
higher than control group (p<0.01) as well as the fraction C showed the highest. These results were
confirmed by sperm morphology. Apart from this, the highest motility level was found in the fraction C
and E compared to others including sildenafil (p<0.01). These findings provide evidence that Genistein,
unknown compound 1 (Unl) and Biochanin A may play an important role in increase testosterone level,
sperm number and motility. The blood analysis showed that the cholesterol level of fraction C, E and
sildenafil were significantly higher than those of control (p<0.05). Morover, the hemoglobin level of
fraction E treated group was significantly higher than those of control and crude extract groups (p<0.05).

These findings provide evidence that Butea superba extract in fraction C and E can increase cholesterol,
testosterone level, sperm number and motility of mice compared to those of sildenafil and control groups.
These results can be explained by assuming that Genistein, unknown compound 1 and Biochanin A may
play the important role of these results. So, these findings may provide evidence that these BS extract may
be developed to increase testosterone level, sperm number and motility or infertility treatment in men after

safety level is investigated.
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Roengsumran, et al, (2000) 31831UNT HENNIUATDUAITIN 3,7,3 '-trihydroxy-4'-methoxyflavone

uaz 3,5-glucopyranoside dihydroxy-4'-methoxyflavone-7-O-3-D 9105175 v04 N11ATOLA

3,7,3'-Trihydroxy-4'-methoxyflavone 3,5'—Dihydroxy—4'—methoxyﬂavone—7—O—B—D glucopyranoside

Ngamrojanavanich, Loontaisong, Pengpreecha, Cherdshewasart, Pornpakakul, Pudhom, Roengsumran
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7-hydroxy-6,4'-dimethoxyisoﬂavone
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3197 1.1 Tnssadumaniiveangu Flavonoid

Structural formula Representative Substitutions

flavonoids

Flavanone
«  Eriodictyol OH H OH OH OH H
0 @ 5
s Hesperitin OH H OH OH OMe H

Naringenin OH H OH H OH H
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Structural formula Representative Substitutions
flavonoids
5 7 3’ 4’ 5’
Flavanol
o © Catechin OH OH OH OH H
986
Gallocatechin OH OH OH OH OH
Flavone
@ Apigenin OH OH H OH H
o)
|
Chrysin OH OH H H H
o)
Luteolin OH OH OH OH H
Flavonol
Kampherol OH OH H OH H
o
| Myricetin OH OH OH OH OH
OH
© Quercetin OH OH OH OH H
Galangin OH OH H H H
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Structural formula Representative Substitutions
flavonoids , , ,
5 6 7 3 4 5
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/ . .
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o) N
Formononetin H H OH H OMe H
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a IS = 7 iy
M3199 1.2 gsdsenoumunivosns 1ued Papilionaceae

Scientific Plant Organic compounds References
name part
Pueraria Root mioestrol (16) Hayodom, 1971
mirifica B-sitosterol 17
stimasterol (18)

Jueraria mirifica  Root genistin(genistein-7-O- Ingham, Tahara, and
glucoside) Dziedzic, 1989
puerain-6"-monoacetate
mirificoumestan
mirificoumestan hydrate Ingham, Tahara, and
mirificoumestan glycol Dziedzic, 1988
kwakhurin Tahara, Ingham, and

Dziedzic, 1987
daidzein
daidzin (daidzein-7-O-
glucoside) Ingham, Tahara, and
puerarin Dziedzic, 1986
genistein
coumestrol
Butea frondosa  Flowers butrin (30) Hildebert, Bettina,
Roxb. isobutrin (31) Manfred, Yoshinobu, and

Hiroshi, 1986.




14

Y ¢ = A d o
Iﬂ5Qﬁ§1Q!mgi’)Qﬂﬂi%ﬂ@ﬂﬂ1@!ﬂ3~lm@ﬁ‘7‘l‘lﬂu?ﬂﬂ Papilionacea:

Mioestrol

B-Sitosterol

Stimasterol
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HO
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OH o

Genistin (genistein-7-O-glucoside)

Puerain-6"- monoacetate
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Thin-Layer Chromatography (TLC)
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Nuclear Magnetic Resonance (NMR) spectroscopy
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Ultraviolet—Visible (UV-Vis) spectroscopy
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Muea=09:01) Iagaz ldaunandu (A 0.0365 A31, B 0.1351 n5u, C 0.0989 ASuLAL D 0.0593 NT1)

2 v
uvlandu £ (0.0989 nswgniliusaniuiniulaomsld Prep-TLC (nae TsWosu:uniuoa=4:1)
el 1da15f 3 (0.0127 n¥u) Fudluasduna

2.6 ANHAUZIUWIZYDINSTNDININ

2.6.1 asilszneu 1

UV-Vis (MeOH) 7\,max values 260 and 325 nm.

FT-IR spectrum (KBr) are 3100-3400, 1651, 1515, 1439, 1247, and 1183 cm’.
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'"H NMR O (ppm) in acetone-d,, are 12.99 (1H, s, 5-OH), 9.60 (1H, s, 7-OH), 8.15 (1H, s,
2-H), 7.53 (2H, d, J = 8.40 Hz, 2" ,6"-H), 6.98 (2H, d, J = 8.40 Hz, 3',5"-H), 6.40 (1H, d, J = 2.10 Hz, 8-

H), 6.28 (1H, d, J=2.10 Hz, 6-H), and 3.83 (3H, S, 4'-OCH3).

“C NMR O (ppm) in acetone-d,, are 180.94 (4-C), 164.37 (7-C), 163.31 (5-C), 160.08 (4'-
). 158.42 (9-C), 153.82 (2-C), 130.46 (2".,6'-C), 123.58 (1'-C), 123.20 (3-C), 113.91 (3',5"-C), 105.58

-C), 99. -C), 93. -C), an . - .
(10-C), 99.28 (6-C), 93.90 (8-C) d5497(4'OCH3)

Mass spectrum EIMS, m/z (relative intensity) are 284 [M+] (100), 283 [M-1]+ (16), 269

(14), 152 (12), and 132 (36).
2.6.2 m3silsznow 2
UV (MeOH) kmax values 254 and 369 nm.
FT-IR spectrum (KBr) are 3000-3500, 1659, 1576, 1500, 1369, and 1286 cm .

"H NMR O (ppm) in CD,0D+CDCL, are 7.92 (1H, s, 2-H), 7.35 (2H, d, J= 8.70 Hz, 2',6'-

H), 6.89 (2H, d, J=8.70 Hz, 3’,5’-H), 6.37 (1H, d, J=2.10 Hz, 8-H), and 6.28 (1H, d, J=2.10 Hz, 6-H).

C NMR O (ppm) values, in CD,0D+CDCL,, are 181.24 (4-C), 164.57 (7-C), 162.49 (5-
), 158.56 (4'-C), 157.47 (9-C), 153.23 (2-C), 130.37 (2',6"-C), 123.86 (1'-C), 123.18 (3-C), 115.57

(3’ 5'-C), 105.54 (10-C), 99.46 (6-C), and 94.19 (8-C).

Mass spectrum EIMS, m/z (relative intensity) are 270 [M] (100), 269 [M-1]" (26), 153

(43), and 118 (14).
2.6.3 msisznev 3

FT-IR spectrum V___ (KBr) are 3500-3200, 2390, 1640, 1470, 1383, 1250, 1160, 1075, and

max

1019 cm .

'H NMR O (ppm) in pyridine-d,, 0.95 (1H, m, 9-H), 2.00 (2H, m, 12-H), 5.07 (1H, d, J =

7.7 Hz, 1 -H), 4.08 (1H, m, 2 -H), 7.07 (1H, d, J = 4.0 Hz, 2 -OH), 6.40 (1H, ¢, J = 6.2 Hz, 6 -OH), 4.30
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(1H, m, 3 -H), 1.60 (1H, m, 24-H), 4.00 (1H, m, 3-H), 0.95 (1H, m, 14-H), 0.77 (3H, s, 18-H), 0.95 (3H,

m, 21-H), 1.45 (1H, m, 20-H), 1.40 (2H, m, 11-H), 1.40 (1H, m, 8-H), and 1.25 (2H, m, 15-H).

DEPT "°C NMR O (ppm) in pyridine-d,, 141.4 (5-C), 122.4 (6-C), 139.3 (22-C), 130.0 (23-C), 122.4
(3-C), 37.4 (1-C), 57.3 (14-C), 30.0 (5-C), 40.5 (20-C), 40.5 (12-C), 56.8 (17-C), 13.0 (29-C), 103.1 (1 -

C), 75.8 (2-C), 79.1 (3 -C), 72.2 (4 -C), 78.9 (5 -C), and 63.4 (6 -C).
2.7 msywfSanaensaig HPLC

am a J . :Il Y 4 o a J Y dy Z J A
M3 lums ATz isoflavonoid 1ulAdszgnAaIndreduieneuntiil Tasawaszuua
= =2 9 . . . 2 o = Y
50 NN 100:0 D 55:45 A8 1.5% acetic acid : acetonitrile 1983Da31A15 1a 1ua./117 Tasldnan
= a o"d‘ d' | . A o = . .
45 WAz AATIZHAANNEIAAY 254 U1 TUILAT isoflavonoids WIATFIUNTIIUNGY (Genistein 11D
[ 4 o o I
Biochanin) 139914 1:1-1:16 fUmmMueaedduaNud vty 1/4, 1/8, 1/16, 1/32 uag 1/64 ¥n./ua.

A ] Y Y A =2 v v . . o !
LW@ﬁiN!ﬁuIﬂﬂMW@iqu NATOUAQNOIIT INUDIAITNLVNUU isoflavonoid Glufﬂi@l’)f]fﬂﬂ Tﬂﬂfﬂi

k4 k4
o %

a 4 o 3 a 4 @ 4 o L4 o a
’Jmiwwumzmmwmﬁmﬂ5ﬂﬂﬂwqwmﬂaﬂymmiéf’asﬁmu“vu%mmzmmmﬂsmmmiﬁ'w

1@ TA1AT§ U (Cherdshewasart et al., 2007)
2.8 MINATOUGNBUDIAS

2.8.1 ¥ INAA03

Y

4 o A o [ :’ @ % Q
nadovluvesny ludmadnuiuanndua Iaeliongdszuna 130 v, simiin 30-40 n3u, &9
Yo v J a Y =~ ~ =
lasumsgqualagermsdainaacs, wianerdomalulaggsuii, uasnwdu, dszmdlne Tag
an Yo A o [ Yo
Amananaaed ldsumseyianuuuimdmiumsguanazns lsdainaaes lasamuznssums
Yo a o = = v J 1 Y A
MsquanazMIlFdad (ACUC),  uv1Ineaumalulaggsus lasdadegluneaniinisnivguy

guriiNgungiites (25 £ 0.5 ° C) naziinesnarsiu-na1sau (na19316:00-18:00)
2.8.2 35MINAaA

4 ] I 1 1 @ J 1 1
vy ludazgnutseontdu 6 nqunguaz 10 A1 lasuaazngu noUNI5 1Wa1s (Pre-treatment)
Qs: [ = < a [ 1 9 A o = =) 1 [
mgmwuﬂcluﬂqngmmma@ﬂmww L!,azm’uaqﬂﬂElwmmf’awmm’eJuﬂﬂLﬂiEmm&J?Uﬂmmmﬁ

115 (Post-treatment) Tagndan1nms Idasaunsunaiimsnaasmyszgnozdeaiuniainle
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| Y a o a a d o [ A
2.8.3 mimﬁauﬁmmaqﬂ 1UIUDFIUATNITAATITHANHUSNINAUZIUING
A ~ an Y o ag . 9
fﬂilﬂﬁ@uﬂﬂlﬂﬂ@q%hlﬂﬂ"lGﬂﬂJ'JﬁﬂTiﬂJ@Q Bavister 182 Andrew (1988) Iﬂﬂi%q@ﬁ

A 4 0 ad A A
NMIA[DUN (%) = DUIUDFINAABDUN x 100

A
DFININUA

[ =] a o o 3} @ J a ) :1 J
W@Lﬂﬂ@q%ﬂ%@jﬂ@]ﬂllﬁ%"lﬁﬂﬂ’iuﬂ maaaqngﬂmmazmﬂiu mﬂmmﬁa 0.85% 1 ¥a. 1¥aa

09/' Yo <3 [ Y I o ~ a = [
uuﬁ]gulﬂﬁﬂﬂ’]ilﬂﬂﬁﬂ]&lfljlﬂunﬁ'] 24 G]f'JI?JQ‘V]QﬂlﬁﬂN 4 DIANIEALBYE 15 AA1YITHNYNNTDIINIY

QU
Y

o ] o v W a h a 9 9y .
%umﬁuwuazﬂzuﬂﬂuumaqﬂu Makler counting chamber (§ﬂ2.1) GQi]i]ggﬂEJE]SJ@’JEJ?f hematoxylin

[

9 v
LR eosin s]y’ﬁ]”lﬂﬁ‘lﬁ]%]i?%ﬁ@ﬁﬂ1ﬂiﬁﬂgﬂﬂﬂaﬂiiﬂﬁ(CH-2, Olympus, Japan) NMasueny 100X

%

Aada a a 1 a 1 v I @ CA
2gINY ’J!,!,ﬁg’ﬂNNﬂﬂﬂG] (lllllﬂ‘u 200 ¥ ADEAN 1 A1) WHPNUUNN
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gﬂ‘ﬁ 2.1. Makler counting chamber

2.8.4 Tatimdngnuazansaiiluaea

< o ] ] ) ]
lupoumevoInInaaoaziiniadudlesiuasa lagiziiuiialardsninmsaueiaay
= o & A 9 a a A A y a A I
(®M03) 1781 9.00-10.00 AM Faudeavz lslsziiunialanaine weavzgnilumiesn 1,000xg 11u
= I P ~ A 9o o = A 9 Aa P
1721 30 WAuaznu' 1A -20 esrwaFeaie g suasnasad ludsanaz 19lunsias gy

ADIAAINDID0 (Cherdshewasart et al., 2008)
a a U [ e
2.8.5 NeyrInenvosdaenzaz szausoslnumnal nanolsu

WA U 14 nyazgnai Tagihaaudie Sodium thiopental waz waly, du, dw, lauaz
O v 2 v v
nIziMzeMsazgmitesnuaziimssaimiin wWhminvessemenialuiunaimyszgninnls
) o @ 4 g/ Y Y] 1 oy v o Y] 3 I o
lumsdrmunnuduiusvenuihminedeazasiinming efeaznanuaszgninusnu13u 10%
4 4 % 4 % % % o J W
Wosunad laaroaarivies (w / v) Wala, du, S, lanszimngermsuazedongduiug (Sume,
1 9 3} dy a 1 :‘l Y 1 a v 9 d' d'
asuasniudesegInazaougnuuin) Huazgnisedlumaflunazezgnandlenioslulns Taud
= . . ° 9 o o 9 = A A A
vig 5 luTasiwasuasd hematoxylin 18 cosin vz lddmsunsdoud neFanmvoailoto
Yy v Jd 1 Yy 9 o o
92NAT980UN 8 1ANE09aNI AN AIUANVITLTUVDIFOT TN Inadine Isuyeanyazgnialag

ldmaiin radioimmunoassay (Sharma et al., 2013)
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2.8.6 1MHINA
oy o v o R 9 @
umuﬂmamm%gmm‘nﬂ”lmmumamzﬂmmmsmam

a d aa
2.8.7 MIUAINTHNa 0N

9
o

9y o I 1 { 4 1 '
mayjamwumzaﬂmmuanJummﬁﬂiﬂanmammﬁaummgm AITULUANA NI IN

U

v o d oy @ @ 1 2} Y J 1 @ a o
ﬂ'J"IiJﬁ‘JJWu‘ﬁ‘l]i’]ﬂuTﬁuﬂﬁ]’JfJ'JzWGUWﬁuﬂﬁﬁq}@QﬂQNﬂ’JUﬂN!LﬁgﬂQﬂJllg{i‘UﬁTi i]g'JLﬂ31$1’iIﬂfJﬂlG]95}

)]

' a A o a a a 4
ANOVAﬂ’NiJ!mﬂﬁNﬂlfNIﬁW@’)‘ﬂEﬂ, ﬁ1§Lﬂﬁ1ULﬁ@ﬂ,@G]i1ﬂ1§lﬁ]iﬂlum°ljimlagﬂ1‘i’JLﬂi1Z1’iflt’fi}

Q

serINnoUtazHaIns I ensvzauia Tl paired-student’s T-Test AIUANNLANANAUTLHIN

nguiiuez ¥ ANCOVA Tael¥msnT1ed Tukey HSD Tumsnadey post hoc Taefi p <0.05 tag p

A o v

9
<0.01 Uz INNTUINUANULANA 1NN UNNTDN



~
Unn 3
HanmIvenazensanansian

3.1 guaniiatazlnssa3avesas 1

OMe

511 3.1 Taseas19u09a13 1

U

A 3 I 3 A = [y ] A A Y
fﬁi‘ﬂigﬂ@‘]ﬂﬂ 1 umﬂumamwﬁmaﬂmm (0.0181 NFU, BATIHANAAN 0.0009% IINWILH)
. Y I A A o .
UV-Vis spectrum taaaldiiiunounsganau (Amax) 91260 tag 325 wiluwas ailnaiu UV-Vis
< v d
spectrum UBDIHT 1 uam”lﬁ’muﬁqmsﬂizﬂauauwu‘ﬁ flavonoid (Maria, Anna, Lorenzo, Giovanni, and

Franco, 2007)

Y < =< =
IR spectrum  vodesUsznou 1 uaasldidiuuounsgady 1,651 au. -1 uaasdao, -
unsaturated carbonyl HaZUDUNINVDIA1TNGY hydroxyl 71 3100-3400 w1, " msifSeufieunoumsge

FUUDIET 1 N biochanin (NIST, www, 2011) taztouMIaadudue taasluasian 3.1
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Table 3.1 IR Absorption Band Assignment of Compound 1.

Wave number (cm’)

Assignment
Compound 1 biochanin A
3100-3400 3000-3400 O-H Stretching
1651 1653 C=0 Stretching
1622, 1609 1623, 1610 C=C Stretching
1247, 1183 1292, 1196 C-H Bending

IH-NMR Spectrum ¥03a15 1 taaaliifiufses IswanTisaou 706.28 ppm (1H, D, J = 2.10
Hz), 6.40 ppm (1H, D, J = 2.10 Hz) 150 H -6 t1a H-8 11 1aumiudumus A Funud7.53 ppm (2H,
D, J = 8.40 Hz) §115U H-2 'uag H-6 WU O 6.98 ppm (2H, D, J = 8.40 Hz) §115U H-3 'wag H-5' Tu
Suminuniu B uamnsolszii ldnnanasvesms danvedes Tsmanvesanlnady 1H-
NMR ¥04a15 1 J&nHaILMsaRouund H-2 910 isoflavone #1 O 8.15 ppm (1H, s) Fodunaiia iy
ANHULUDY unsubstituted benzene ring TﬂﬂWU‘ﬁ612.99 ppm Lag 9.60 ppm ‘U’t]ﬂﬁ\iﬂ@:ll hydroxyl ﬁ H-5

uaz H-7 Mu)51nnqu methoxy 1M1 O 3.83 ppm

13C-NMR Spectrum ¥03a15 1 taaaliiiumiveududeraeudmiulnseaduduiosaoy
Y9IA3 VU (dNBAUE flavonoid) ﬁﬁ‘ldjﬁﬂﬂ;jJ carbonyl FIN O 180.94 ppm N1 methoxy 7 O54.97 ppm
1315 UBY methine WUTO153.83 ppm (C-2), 130.46 ppm (C-2 ", C -6 ) 113.91 ppm (C-3', C-5), 99.18
(C-6) 18z 93.90 (C-3) uazﬂﬁmm%ﬂamauﬁ 0 164.37 ppm (C-7), 163.31 ppm (C-5), 160.08 ppm (C-

4), 158.42 ppm (C-9), 123.58 ppm (C-1") 123.20 ppm (C-3) 1182 105.58 ppm (C-10)

Mass Spectrum Y9413 1 uaasliifiuyagegaveslooouluanaii m / z 284 [M] uazgas

Tuanafiwiniudlu ¢ 1,0, Tag EIMS

1INdoya Spectrum VouIeufeUiy ITH-NMR 1ag 13C-NMR  v99a15 1 fudoyauss
{ A A 4 qu ]
biochanin A NUMIANYA IAseasiavesans 1 uugﬂizmuﬂu 5,7-dihydroxy-4 'methoxyisoflavone

%30 biochanin A. (WefSeufiey 1H-NMR (a2 13C-NMR ¥94a13 1 11 biochanin (Talukdar 1@



Table 3.2 The 'H-NMR Chemical Shifts of Compound 1" and Biochanin A .

Proton Chemical Shifts in ppm (Coupling Constant in Hz)
Position
Compound 1 Biochanin A
2 8.15 (s) 8.20 (s)
5-OH 12.99 (s) 13.12 (s)
6 6.28 (d, J = 2.10) 6.32(d, J= 2.5)
7-OH 9.60 (s) 9.80 (s)
8 6.40 (d, J =2.10) 6.44 (d, J= 2.5)
2! 7.53 (d, J =8.40) 740 (d,J= 8)
3! 6.98 (d, J = 8.40) 6.84 (d, J= 8)
4'-0CH, 3.83 (s) 3.84 (s)
5' 6.98 (d, J=8.40) 6.84 (d, J= 8)
6 7.53 (d, J =8.40) 7.40 (d, J= 8)

300 MHz 'H, acetone d,

'500 MHz 'H, acetone d,
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Table 3.3 The "C-NMR Chemical Shifts of Compound 1" and Biochanin A .

Carbon Chemical Shifts in ppm
Position
Compound 1 Biochanin A

2 153.82 154.2
3 123.20 121.9
4 180.94 180.1
5 163.31 162.0
6 99.28 99.0
7 164.37 164.4
8 93.90 93.7
9 158.42 157.6
10 105.58 104.4
iy 123.58 122.9
2! 130.46 130.1
3 113.91 113.7
4 160.08 159.1
5! 113.91 113.7
6 130.46 130.1

4'-0CH, 54.97 55.1

75 MHz lH, acetone d,

"125 MHz lH, acetone d,
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3.2 paaniasazlns a3 19ve s 2

511 3.2 Tassadwvesasilsznon 2

UG

v
=

vo o 3 a o o ) a v

a3dsznen 2 N lauwiluuealadund (0.0085 ATUBATITDEAZNANAN 0.0004% INHILIF)
. Y < A A .
UV-Vis spectrum uﬁmiwmuumﬁm@ﬂﬂau (7\,max) 7254 uaz 369 U1 lUWAT UV-Vis spectrum 10
¥ v < < < y

a5tlsznon 2 Flimudeanuduly 18 iluaisiseneveyius flavonoid (Maria, Anna, Lorenzo,
. . 3 1 { -
Giovanni, and Franco, 2007) IR spectrum a3 1¥fiuunun19ueangy Hydroxy 91 3,000-3,500 .

< A -1 Y= = ~ =
HASUDUNITAALTNN 1,659 FU. wanaling (X,B-unsaturated carbonyl carbon milﬂﬁﬁl‘ﬂmﬂ‘ﬂﬂﬁ@ﬂ%n
UOU IR 1INeN5U52N0U 2 N genistein (NIST, www, 2011) Hazuaumsgaduoue) uaadluaisni
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Table 3.4 IR Absorption Band Assignment of Compound 2.

Wave number (cm) Assignment
Compound 2 genistein
3000-3500 3000-3400 O-H Stretching
1659 1652 C=0 Stretching
1622, 1576 1616, 1583 C=C Stretching
1286, 1255 1286, 1274 C-H Bending

IH-NMR spectrum 91nen315zneu 2 waaalimiudaes IawdnTisaou 7t 06.28 ppm (1H, D,
Y
J =2.10 Hz) uag 6.37 ppm (1H, D, J = 2.10 Hz) a5 H -6 tta H-8111aumIudumus A duny

07.53 ppm (2H, D, J = 8.70 Hz) d %51 H-2 ag H-6 WU 06.89 ppm (2H , D, J = 8.70 Hz) §1%51 H-3
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< a2 9 % a
I3C-NMR  Spectrum  v04a13 2 ugaalififiumsvenduavezaondmsvlnssadraquim

4
J

emammﬂﬁmu (an¥ae flavonoid) ?ﬂiﬁﬁﬂqu carbonyl Fany O0181.24 ppm(C-4), L%ﬂﬂﬁﬂ’au

methine WUN 0153.23 ppm (C-2), 130.37 ppm (C-2 ', C-6) 115.57 ppm (C-3 ', C-5), 99.46 (C-6) ag
s 3 A

94.18 (C-8) 1Az UBUIIABZADNN O164.57 ppm (C-7), 162.49 ppm (C-5) 158.56 ppm (C-4), 157.47

ppm (C-9), 123.86 ppm (C-1") 122.18 ppm (C-3) 448 105.54 ppm (C-10)

o A
Mass Spectrum UDIHT 2 Lmﬂﬂﬁ’muﬂﬂqqqmm%a@ﬂmaqaw m / z 270 [M] LLﬁZij.@l‘i

0. lag EIMS

1075

A S
Tuwananwuiiwilu ¢ H

9 dy A ~ =) v 9 A A Aa 4 o’: A
i]'lﬂiﬂiﬂf’fi1@WH§1HLM@L‘]J§EJ‘]JWIﬂﬂﬂﬂﬂl@yﬁﬂhﬂ?i@]‘wmw a15Uszneu 2 Yuaeds 5,7,4
. . A .. A = = o A
'trihydroxyisoflavone ¥13® genistein WenlTeuney 1H-NMR 1ag 13C-NMR 499613 2 AUT10UNY
] Y dy o ~ 9 J dy Y 3
NOUN I (Zhao, Zhang, Gao and Shao, 2009) Aauaadlumsen 3.5 uag 3.6 mau‘lammulmﬂﬂwmu

1 A . . d‘
813 2 A genistein (31N 3.2)



Table 3.5 The 'H-NMR Chemical Shifts of Compound 2" and Genistein .

Proton
Chemical Shifts in ppm (Coupling Constant in Hz)
Position
Compound 2 Genistein
2 7.92 (s) 8.10 (s)
5-OH - 12.90 (s)
6 6.28 (d, J=2.10) 6.23(d,J= 1.9)
7-OH - 10.86 (s)
8 6.37 (d, J =2.10) 6.36 (d,J= 1.9)
2! 7.35(d, J = 8.70) 737 (d,J= 8.4)
3’ 6.89 (d, J = 8.70) 6.82 (d, J= 8.4)
4'-oH - 9.57 (s)
5' 6.89 (d, J=8.70) 6.82(d,J= 8.4)
6 7.35(d, J =8.70) 7.37(d,J= 8.4)

"300 MHz 'H, CD,0D+CDCI,

'500 MHz 'H, DMSO- d,
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Table 3.6 The "C-NMR Chemical Shifts of Compound 2 " and Genistein .

Carbon Chemical Shifts in ppm (Coupling Constant in Hz)
Position
Compound 2 Genistein
2 153.23 154.2
3 122.18 121.5
4 181.24 180.6
5 162.49 162.3
6 99.46 99.1
7 164.57 164.6
8 94.19 94.6
9 157.47 157.7
10 105.54 104.8
1 123.86 122.6
2! 130.37 130.3
3! 115.57 113.4
4 158.56 157.8
5! 115.57 115.4
6 130.37 130.3
4'-OCH, 54.97 55.1

"75 MHz 'H, CD,0D+CDC,

'125 MHz 'H, DMSO-d,
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3.3 paaniiasazlnssa319vesas 3

3510 3.3 Taseadevesms 3

S

= 3 <= [ a
m51sznov 2 N ldiudluvrealadud (0.0127 ASUEATI3 pgazNaNAn 0.0006% NI
dy < 4 1 A -
IR Spectrum ¥od 15 Haas iAo UNsgAFUNNA19v09ngu Hydroxy 11 3,200-3,500 %5, 113
Lﬂ?ﬂﬂlﬁ&lﬂﬂ”lﬁﬂﬂcdﬁmm‘]_l IR Mnasdsenay 3 A stigmasteryl-3-0—B-D-glucopyranoside (NIST,

= A =
www, 2011) HAZHDUMIRATNIU taadlua1s1ei 3.7
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Table 3.7 IR Absorption Band Assignment of Compound 3.

Wave number (cm’)

Assignment
Compound 3 stigmasteryl—3—0—B—D-glucopyranoside
3500-3200 3476-2944 O-H Stretching
1640 1646 C=C Stretching
1250 1214 C-O Stretching
1160 1168 C-O Stretching

IH-NMR spectrum 482 DEPT 13C-NMR Spectrum 910a13 3 uaad1¥iiiuga olefinic 1saou
3 05A0 T 05.37 ppm (m, H-6), 5.10 ppm (dd, J = 15.20, 8.80, H-22) 11a% 5.08 ppm (dd, J = 15.20, 8.80,
H-23) WUNGW methyl 6 ngu Tneazdedaya i 8 0.70 ppm (s, Me-18), & 0.97 ppm (m. Me-19), 80.95
ppm (m. Me-21), 0.95 ppm (m, Me-26, Me -27) t1ag 0.90 ppm (m. Me-29) enINTUE WY SRLILILN
B—anomeric Tsaeou 6U’ti]\iﬂfjiJ glucopyranosyl ﬁ 0 4.08 (m, H-2 ") 04.30 (m, H-3") 04.30 (m, H-4 ")
84.00 (m, H-5' ppm) Hazwuasueud 103.18 (C-1) 1az 4.438 (m, H-6), 75.8 (C-2), 79.1 (C- ppm 3)

72.2 (C-4), 79.0 (C-5) 11ae 63.4 (C-6)

iwenSeuiion 1H-NMR wag 13C-NMR 403a13 3 1 stigmasteryl-3-0-[3-D-glucopyranoside

(Alam, Chopra, Ali, and Niwa, 1996) tead1ua15199 3.8 uag 3.9
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Table 3.8 The 'H-NMR Chemical Shifts of Compound 3" and Stigmasteryl-?a-O-B-D-

glucopyranoside*.
Proton Chemical Shifts in ppm (Coupling Constant in Hz)
Position
Compound 3 Stimastery1—3—O—B—D—glucopyranoside
10 1.00 (m) 0.99
1B 175 (m) 1.81
1 5.07 (d, J=7.70) 421
200 1.75 (m) 0.90
23 2.15 (m) 127
2 4.08 (m) 3.46
2-0OH 7.07 (br, d, J = 4.00)
3 4.00 (m) 3.47
3 4.30 (m) 3.40
3-OH 7.13 (br)
400 2.50 (m) 1.14
4f3 2.75 (m) 1.78
4 4.30 (m) 3.11
4-OH 7.13 (br)
5 4.00 (m) 3.62
6 5.37 (br, m) 5.32
60 4.43 (m) 421
63 4.58 (m) 4.41
6-OH 6.40 (br, t, J = 6.20)
70 1.60 (m) 1.48
7B 1.90 (m)
8 1.40 (m) 1.49
9 0.95 (m) 0.91

11 1.40 (m) 1.18
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Table 3.8 (Continued).

Proton Chemical Shifts in ppm (Coupling Constant in Hz)
Position
Compound 3 Stigmasteryl—3—0—B—D—glucopyranoside
123 2.00 (m) 1.96
1200 1.15 (m) 1.14
14 0.95 (m) 1.07
15 1.25 (m) 1.03
1600 1.30 (m) 1.64
16[3 1.85 (m) 1.79
17 1.15 (m) 1.04
18 0.70 (s) 0.64
19 0.97 (m) 1.00
20 1.45(m) 1.31
21 0.95 (m) 0.98
22 5.10 (dd, J = 15.20, 8.80) 5.15
23 5.08 (dd, J=15.30, 8.80) 5.01
24 1.60 (m) 0.92
25 1.75 (m) 1.44
26 0.95 (m) 0.89
27 0.95 (m) 0.81
28 1.30 (m) 1.05
29 0.90 (m) 0.82

"300 MHz 'H, pyridine d,; 600 MHz 'H, DMSO d, with TMS
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Table 3.9 The "C-NMR Chemical Shifts of Compound 3 and Stigmasteryl-3-0-B-D-glucopyranoside.

Carbon Chemical Shifts in ppm
Position
Compound 3 stigmasteryl—S—O—B—D—glucopyranoside
1 374 383
1 103.1 100.8
2 30.8 333
2 75.8 70.1
3 78.6 76.9
3 79.1 76.7
4 39.9 46.8
4 72.2 73.4
5 141.4 140.4
5 78.9 76.7
6 122.4 121.1
6’ 63.4 61.0
7 32.7 313
8 32.6 314
9 50.9 49.6
10 374 36.2
11 21.8 22.6

12 40.5 39.6




48

Table 3.9 (Continued).

Carbon Chemical Shifts in ppm
Position
Compound 3 Stigmastery1—3—O—B—D—glucopyranoside
13 429 40.0
14 57.3 56.2
15 26.9 24.8
16 29.3 29.2
17 56.8 56.1
18 12.5 11.8
19 19.9 19.0
20 40.5 354
21 21.8 18.8
22 139.3 138.0
23 130.3 128.8
24 51.9 45.1
25 30.0 31.3
26 19.7 19.6
27 19.5 18.9
28 23.9 23.8
29 13.0 11.6

"75 MHz 'H, pyridine-d,; 150 MHz ""C, DMSO-d, with TMS
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Con Cru Sil FrB FrC FrE
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MCH (pg/eeny  17.0£0.05 17.5+0.2 16.6+1.3 17.8+0.3 18.3+0.1 18+0.3 16.2+0.27 16.6+£0.18 16.5+£0.20 16.88+0.21 16.3+0.30 16.6£0.27
MCHC (gar)  34.1+0.09 34.0+£0.18" 31.1+0.6 34.7+0.6" 34.8+0.2 35.1£0.3"  33.0+£0.37 34.0£0.52"" 31.9+0.35 33.6£0.51™" 32.0+£0.90 32.3+0.89"
RDW (%) 23.8+3.0 21.9+£2.3 14.6+0.2 18.0+1.3 16.0+0.8 16.8+1.0 21.84+2.48 18.5+0.64 16.620.60 17.5+0.79 17.4+0.65 17.1+0.33
586£0.3  6.96£0.2""  6.2+0.03 58+0.1°" 52401  5.6£0.1°" 6.82+0.11 7.2240.24"*%¢ 6.60£0.13  6.9:0.40""°C  6.48£0.06  7.00+0.10 **C

MPYV (fL)




61

250 -
1 H pre-treated level
] 2R post-treated level
200 - EEEE ANCOVA adjusted post-treated level
= ]
X ] *%
(@)}
] a Al
E 1501 . ab o a
I ] . 5
an 4
I [ % %
(7)) 1 5
@ 100 - & o o & 5 &
o % % % % % %
0 s it it s i i
Con Cru Sil FrB FrC FrE
groups

5UM 3.13 WaURIETANAINT NV Butea superba 110¢ Sildenafil Giaﬂammmi@aiuwgmam Con

U

Y v Y Y
o [

= nquauan 18suthinau 0.5 ua/nn.shmiinga/3u, Cru= ensananeny 1,250 un./nn.amiingy/fu
Y Y
, Sil = Sildenafil 10 ¥N/AN.AIMUNAIIY, FrB = urlandu B 40 un/nn.aiimina/2u(Unl 1260
Y
luTasnsy), Frc = ulandu C 50 uA/NNAIMINAI/IU(6.78 Genistein 1u1ATASH,Unl 31.59
v
TuTasnsy), FrE = uvlandu E 150 un./An.311na2/3%(Biochanin A 66.92 TuTasnsu.9 a1silszney
A ] a 1 Yo < o Y aa . o
nlinswwiia) nangulasuarsilunan 14 Ju 15404 Paired student T-test lTumInagouszAUALY
uanANegNlled ATz INNoUazaINIInadoulag * =p <0.05, ** = p <0.01 ANULANAN

7o

sgrenguMIInsizniuee l¥msdiuseauaundoioannnunllslsiunasninnsnaassdie

IS v

ANCOVA 1z 14 Tukey HSD Tumsnaaeuszauaiuuanaessiiedinnglunaaznguiaeg ' = p

<0.05," =p<0.01



62

25 -
1 | MEER pre-treated level
<994 post-treated level
1 EEEE ANCOVA adjusted post-treated level
20 A
- A
3 AB ag _ AB _ 3
~ 15 *k ab »
= b « b : . b :
o] i, i » A i
N R R
eo! KE BERCE R B 0
£ % 3 : :
G) -~ - el
I 2 ; ;
57 33 33 s o - -
Rl
BN 33 § % & x

Con Cru

@
T
T
W
iy
@]
I
m

groups

317 3.14 HAVRIMIANAINIINUBY Butea superba 1Az Sildenafil 793 14 Inatiulunynaaed Con =

v v Y Y
] (%

nguauau 1asuthinau 0.5 wa/nn.ahmind/u, Cru = Msanane1y 1,250 un./nn.iimiinda/du,
Sil = Sildenafil 10 Nﬂ./ﬂﬂ.ﬁWﬂﬁﬂﬁﬂﬁu, FrB = uWanyu B 40 uﬂ./ﬂﬂ.ﬁymﬁﬂﬁa/*iu(Unl 1,260
luTlasnsy), FrCc = uanfuc 50 Mﬂ./ﬂﬂ.ﬁymﬁﬂﬁa/ﬁ’u(em Genistein 11 1A5053,Unl 31.59
luTasnsy), FrE = uvlandu E 150 uﬂ./ﬂﬂ.ﬁymﬁ’ﬂﬁa/ﬁ'u(Biochanin A 66.92 lu1asnsy,9 ansilsznen

{ 1 a J Yo I Y Y Aaa . @
# linsrawiia) nonqulasuainidunar 14 3u 14904 Paired student T-test TUMINATOUIZAVAIIWY

UANA NI TEdIANTEHINND UL HaIMTNAgeau 1Ay * =p <0.05, ** = p <0.01 ANVLANAN

g

Y

1 1 a Jd o Y o @ 4 = A [ 4
‘5314’J'Nﬂf,j‘llﬂ1§’Jl,ﬂi181’T‘L!'L!i]$GI,G]ffﬂi1JTlJ‘i3@“lJfﬂmaEJ!,‘Wf]’ﬁ@]ﬂ’NllLL‘]Jiﬂiﬁuﬁa\ﬁﬂﬂﬂ1i‘ﬂﬂa@\‘lﬂﬂﬂ

v o

ANCOVA 118z 19 Tukey HSD Tumsnaaeuszauanuuanaesiiedinnglunaaznguiag ' = p

<0.05, " =p<0.01



63

H pre-treated level

107 | wuee post-treated level
EEEE ANCOVA adjusted post-treated level
8 - AB b ABC ABC
D CD g |
b |
X x C C o :
~ 6 1 x — * =
= 1 o o 7 = & =
o & s B o i H
o e e e o e
= 2 i o = = = o
ot EE ot e o Et
o e e | o |
2 1 2 = & = 7 2
e = A 7 =
& A A 7 ‘ H
@ A A 7 = ;w
0 -
Con Cru Sil FrB FrC FrE
groups

v o 1 a <3
317 3.15 WaV0IAIANAINTINYBY Butea superba wag Sildenafil avlFmannaaaeaMpPv)lumy

9 d 9
NAABI Con = NguAILAN 1A51TINGY 0.5 ua/nnahmiinga/u, Cru = arsananely 1,250 un./nn.

Y
[

WIMUNA/Y, Sil = Sildenafil 10 Nﬂ./ﬂﬂ.f;mﬂ’ﬂﬁa/’i’u, FrB = ulan¥u B 40 uﬂ./ﬂﬂﬁmﬁ’ﬂ@h/‘iu
(Unl 1,260 luTlasnsy), FrC = uvlan¥u 50 uﬂ./ﬂﬂ.i‘fmﬁﬂﬁ’a/iu(éﬂzg Genistein 1115031, Unl
31.59 luTnsnsu), FrE = unlandu E 150 uﬂ./ﬂﬂ.ﬁmﬂ’ﬂéfa/ﬁ’u(Biochanin A 66.92 luTasnsu.9
astlsznovd linswaiia) nanguldsumaTunat 14 Su 19453 Paired  student T-test Tunns

NATOUITAVANULANA N NN Tsd A sE N UIasHasmsnageulag * =p <0.05, ** = p

o

Y

1 1 1 a d v 9 1Y LY 1 { 4
<0.01 mmu,mﬂmN‘iw:mﬂqmﬂﬁam‘iwwuui}ﬂ%miﬂimmummﬁmﬁaa@mmuﬂiﬂmu

S W

WaIINNMINAADIAIY ANCOVA 1oz 1% Tukey HSD lumsnadousgauanuuanaiedniiiodiagy

Tunaazngulae ' =p<0.05, " =p <0.01



64

I pre-treated level
# post-treated level
. EE= ANCOVA adjusted post-treated level

60

50

40

30

20

Hematocrit (%)

10

groups

TJ‘?I 3.16 WAYBIATANAVINT INVO Butea superba \10¢ Sildenafil @aamimmmiuwumaaq Con =

v
]

nguAuAN 1a5u1hnau 0.5 m./ﬂﬂ.ﬂmﬁ’ﬂﬁa/i’u, Cru = @158NANYIY 1,250 uﬂ./ﬂﬂ.ﬁmﬂfﬂﬁ’a/i’u,

Sil = Sildenafil 10 ¥N./NN.MIMINAYIU, FrB = ulantu B 40 un./nn.i1vina2/Iu(Unl 1,260
F2

luTasnsy), Frc = ulandu C - 50 n/NN.AMUAA/IN(6.78 Genistein IuTATASH,Unl 31.59

luTasnsw), FrE = uslandus E 150 un./nn.1111ina/ 1 (Biochanin A 66.92 Julasnsu,9 asiszneu

A ] a ' Yo <3| [ 9y aa . [

#hinswwiia) nanguldsuarnidunan 14 Ju 15404 Paired student T-test TuMInagoUsZAUALY

v o w

uanANeENedIAYTE NN UIazaINIINadeulag * =p <0.05, ** = p <0.01 ANVUANA
[ 1 a 4 qaj 9 1 [ 1 d‘ 4‘ v 9

sErINNgUMIIAIIEHiuz IFnsdsussaunundamoannunlsls1umnainInnIinaaeanig

ANCOVA 1ag1d Tukey HSD lumsnaasuszauanuuanaesalteodingluudazngulae * = p

<0.05, " =p <0.01



65

'3 v
3.7 @ﬁﬂ]ﬂ%ﬂ1ﬂﬂ1ﬁﬂiﬂlﬂﬂﬂmmg

A 3 =] 9 a VoA Yo 3 1 3 =
ﬁ]']ﬂgﬂ‘ﬂ 3.17 Huuﬁﬂﬁi‘mﬁuﬂ\iﬂi$‘lJTLlﬂ'l§ﬂiNE]Q’ﬁJ"U’ENﬂﬁ‘]ilvl"lﬂiﬂﬁ'liﬂﬂﬂﬂﬂﬂﬂﬂijﬂuu b\

b

N3EUIUMINTT AL Tned19anysaiveegIuINNIINGUAILAN TAonTzUIUMIE3 190 gITiull

a
Y 9
4 N v

a { 3 @ 9 a a
‘]Jill'lﬂ!ﬁ'GI\WIchui%ﬂ‘ﬂﬂ'l‘iﬁﬁ']\i@qmmgﬂilﬂﬂﬂl@\i@ﬁ‘ﬂﬂﬁﬂﬂim Waﬂ'ﬁﬂﬂﬁ@ﬂuuut’fﬂﬂﬂa@ﬂﬂﬂﬂﬁ

U

v Y v ]
NASANAINTINVO Butea superba Wnamnsoiulsnavesogitazmandou lnivesoqd 19

ﬂﬁ 3.17 nwane Insead nluszauganinvesnaoadumzuoany; a = NUAILAY Y8suind 0.5
Na./ﬂﬂ.ﬁ1ﬁﬁ’ﬂ§f’3/§’u, b=asananeIy 1,250 uﬂ./ﬂﬂ.ﬁmﬁﬂﬁaﬁu, ¢ = Sildenafil 10 :Jﬂ./ﬂﬂ.ﬁmﬁﬂ
@, d = ulan¥u B 40 uﬂ./ﬂﬂﬁmﬂ’ﬂﬁa/’iu(Unl 1260 luTasnsy), e = urlandu C 50 un./nn.
ﬁym TnA2/514(6.78 Genistein TuIA3a51,Un1 31.59 TuTasnsw), f=unandu E 150 Mﬂ./ﬂﬂ.ﬂy1ﬂﬁﬂﬁﬁ/
$u(Biochanin A 66.92 luTasnsu.9 a15szneud liniusiia) nanquldsumsiunar 14 fu

1 9 [ 3 Yo @ 1 {
ﬂ'lWﬂWEJTﬂ5\1ﬁiNGl‘ui$@]Uﬂqﬁﬂ"lﬂ“l’!ﬂﬂTWHu%fﬂ'lﬁ\Wﬂ"lﬂ 100 w1, Llﬂﬂﬁllﬁﬂﬂ =10 "liliﬂimﬁi



66

(v} 13
3.8 szaugas Numalnanalsu

[ 1 [ o
NAVOIANTANAVINTINVDY Butea superba 1102 Sildenafil ADTZAVIDS lumne Inaae 1suvsg
Ny s uﬁm“lmﬂw 3.18 Hanmsnaaeuiuuaas s fuduegiitd U(p <0.01) ¥DY

@ o J 1 [ @ 4 = o 1
seauens luuma Inaae Isulunnngumisnaasseniunquaruauras ldsuasilioieununou

v
=

119)0/ dy 1Y o 1 Yo U qu} Q' d? d‘
ATUNT ‘L!i’)ﬂiﬂﬂl!i%ﬂ‘ﬂ%1?)3Illumﬁi‘i/lﬁ'mﬂiiusllﬂﬂﬂﬂll‘iflhlﬂiﬂﬁ"ﬁm/\lﬂﬂ%u C HUIZINNUVUGING D

v o o A @

GEANTIELAL LlJ’E)L“I/IEJ‘]Jﬂ'UﬂaiJ’f)uG] uﬂﬂ%ﬁluﬁ ﬂ’UElf]'iTiJumﬁi‘l/]ﬁlﬁﬂiiuﬂﬁhﬂqﬂgﬂlw\lﬁﬂ%u C

v
=

qs;l 1 1 4 { 1 v o w 9 1 @ o o J Yo
uazEumzqqmmquﬁuqﬁmﬁa pg19Ned  (p <0.01) Areruiu luiueufeIny QNN lasy

Y] o csj <} @ 1 1 J [
asanareny, uandu B uay Sildenafil WuANszduma Inmne IsuNgInINguaAINANDEINY

9191
(%

R AL o (p <0.01) HANIINABBILNUABAAADINUNITNAADIVOY Saraiva et al, (2009) mmgﬁ”léfm
. @ v @ o A Q 1 A v o w A ~ o '
Sildenafil uuwmﬁmmmaﬂﬂuumzﬂﬂﬁmaTsummuammuﬂﬁmmmﬂmfmﬂmqumuau

LLawwaaLaﬂﬂﬂuu'lmJmﬁuJaauuﬂam%mﬂuiuimmiw (U mmuiﬂwmﬁuﬂ L3% ﬂ MLL‘U‘UG‘(’J‘U,

A

a H b~ % g o Aaa
wianTeavuralvg), vganisvereasadlu'luInasweseuaygeson oy Fuiludnvuzlnaf

Yy v

Y3 W ¥ ) ~ P 3 AN Yo ~
ueraaldwuIneaa lagnnszduldas uadesoon uave1a lsnamunyn I8 UM Butea superba Nuuna
g‘ v o (% 09./} o a (Y] o QS:
150 1Az 200 un/AN.KITRGY U Tuazi liSinavesszauses Tuuma Inawms Isutiuanainy
{ Q' ¥ 1 aw 1 3 1 ' da 09/’
YUIALIUNNUY (Cherdshewasart et al. 2008) daulunuddenous udunuiuvadiadaniiugn

) . ¥ = aa ' J  da Y] A o '
ﬂi%ﬂuiﬂﬂ Sildenafil llﬂTﬂElllﬂi]‘lel;]‘VIL!ﬁ'ﬂ\i')ﬂ%ﬁﬁlﬁﬁlﬂﬂﬁﬁJTiﬂﬂi$Sﬂuﬂ1‘iwaﬂa@ﬁINuLWﬁ%WU LB

J a

1 k4
go3 luuma Inaae Isu Fegos luuma Inaae Isuiiue: llnseduldiamsadavadegiduaiu

a (2 2

a a o v
ﬂ']i!%imﬂl@]ﬂiﬂﬂWﬂﬂ’]ﬂﬂ’lWllﬁgﬂ'l‘i‘l’n\ﬂuellﬂ\‘l'f)ﬁ% ﬂlla'5ﬂ‘]:«l'lf]ﬁﬂﬂgﬂlﬂﬂﬁgﬂﬂﬁﬂwu‘ELWﬁ‘]ﬂ'lﬂ"la"l

9 U

Y
] o <
(Martini, 2006) 393 Iuuma Inaee lsudunizranmsdedunfonoaanosoa (Maqdasy, et al,

Y v 9
o

[ a v g @ 1
2013; Midzak, et al, 2009) Gl.uﬂ'l'lllLﬂuﬂi\ifﬂ”lﬂWﬁﬂ']iﬂﬂﬁ@\‘]ﬁl‘ll‘lﬂllﬁ'ﬂ\‘]ﬁaﬂ‘ﬁ']uﬁ']ﬂ@mﬁmﬂﬁ@ﬁuu
22

' Y
dudlunduitldzuas duweeed Tuuma Tnadae Jsuiufviudie Sewamsnaasungiiivy

Q

a Y A d? o 1 Yo a d%}
mmmaﬁmﬂ"lmm"ﬁmeummaaﬂuumﬁim’fmaiiu%zﬁwa“lwmumaﬁ%ﬁwmm:ms

L) U
£
o

4 { a -4 I~ o a
wnaouvesogIuInUu laaunanininmsaiusadogiuazogd fa? Nuuummﬁummm
dy 9 o - 1< a Y o
nszuIuMItignnIzqulagees Inuma Inane 15y (Martini, 2006) ”lum”lmﬂmimmuu 0
= 1 =1 1 @ 9 9 o A 9 [
msaniagalisenuszauanududuvessos lnwmdInmas Isulwdaealudiielsnoa la
v 9
wefuaziininaiid (Hogervorst, et al, 2001; Moffat, et al, 2004) A201va Tl @13a1AINTINVI Butea

Y v
superba tupnaziivlse Tomilumsiinszduees luumaInawe Isuludiheda laes 14



67

1800 1

I pre-treated level
B2 post-treated level
EEEE ANCOVA adjusted post-treated level

1600 1

1400 1

*
*

1200
1000
800
600

400 -

serum testosterone level (ng/mL)

200 -

Con Cru Sil FrB FrC FrE

groups

317 3.18 HAVRITIANAINITINVDY Butea  superba Uag Sildenafil  dvszauma Inane Tsuluny

13
o

nAABI Con = NENAILAN 1A5VIINAY 0.5 ua./ﬂﬂ.ﬁmﬁfﬂﬁa/i’u, Cru = @15aNANYIY 1,250 UN./NN.

Y
g

WMUNAY/ Y, Sil = Sildenafil 10 UN./NN.UIMENAYIN, FrB = ulandu B 40 Un./nn. 111N/ Iu
(Unl 1260 JuTasn5y), FrC = uslandu ¢ 50 ¥n./nn.1iviind/31(6.78 Genistein 1u1aTATY,Unl
31.59 lulasnsu), FrE = uandu E 150 un./nn.1iiniinda/3u(Biochanin A 66.92 1u1A5051.9

{ ] a 1 [ I @ aa
mstsznoui linswatia) nanqulasuarniiumar 14 7u 14404 Paired  student T-test  Tun1s

v o w

NATOUILALANULANANDE NN U 5$ﬁ’JNﬂﬂulla zriaamInagoulay * =p <0.05, ** =p

A

v ' 1 a d v [ [ 1 { 4
<0.01 ﬂ'ﬂill,mﬂ@]Ni%“ﬁ’JNﬂQNfﬂﬁ’JLﬂ51$ﬁuuﬂ$1%}ﬂ1§ﬂiﬂixﬂﬂﬂ1maﬂlﬁi’)ﬁﬂﬂ’ﬂi\luﬂiﬂilu

o

Had 1Ay

[

ﬁﬁ\i%?ﬂﬂﬁ“ﬂﬂﬁﬂ\iﬂ?ﬂ ANCOVA !Law(l% Tukey HSD TumsnageuszAUANULANAINDE19Y

Tungaznqulag * =p <0.05," =p <0.01



68

3.9 YIHHNA

Y 4
]

Wminaiu lifianuuanaedniivedingludasinmsnsy@uTaidusin Tagiann

Y v 1
11nved ey 1ASUasananINsINVes Butea  superba 1azngu Sildenafil iotfiounguy

=

' Y v
AN (p <0.01) (U7 3.19) HatMA T UABAAADINUNIUINGVDI (Cherdshewasart et al. 2008) 111y
9 k4
SUNA Butea superba W19 150 taz 200 un./nn.iimiindau tulidianuuanaisedniiveding v

Y ]
M3iaoaMansyay la laethmiinvessumetieiounungualIuny

35

—~~

€

©

p—

)

N

+—

=

2

w 4

2 594 —&— Con

%, 1 —O— Cru

o 28 - —v— Sil

o J —4— FrB
27 A —i— FrC

J —— FrE

26 A
25 T T T T T T T T T T T T T T

Days
317 3.19 HAVOIAIANAINI NV Butea superba Uag Sildenafil A0 IMINHYNAADI(NTN)Con =

v v 9 Y
] [

nguAuAu 1asuthnau 0.5 wa/nnaimind/Au, Cru = asanane1 1,250 un./nnaimiingd/3u,
Sil = Sildenafil 10 nﬂ./ﬂﬂ.l‘imﬁﬂﬁa/’iu, FrB = uan¥u B 40 uﬂ./ﬂﬂ.li’mﬁ’m?h/ﬁ’u(Unl 1260
luTlasnsy), Frc = uanfu c 50 uﬂ./ﬂﬂ.ifmﬂ'ﬂﬁa/ﬁ'u(6.78 Genistein 11 1A505%,Unl 31.59
137a5n3Y), FE = unlandu E 150 uﬂ./ﬂﬂﬁmﬁﬂﬁa/"iu(Biochanin A 66.92 luTasnsu,o arsilsznen

{ ] a v o 1< @ an [
n lunswatia) yonguldsuasitlunat 14 Su 14a0a Paired student T-test TumsnaaousZAUAIWY

SIS [

HANA NI EIANTEHINNOULaEHaIMSNageau Iag * =p <0.05, ** = p <0.01 ANVLANAN

g

k4

1 1 a d @ 9 o o J = A v Y
igﬂ’JNﬂQMﬂ15’Jlﬂi13’ViL!L!i]$1"]5ﬂ15‘]JTUi3@1°1J?nmﬁEJLW’E]ﬁﬂﬂ’JHJLUJi‘]Ji'JuWﬁ\?i]1ﬂﬂ1§°l/lﬂﬁ’f]\iﬂ’38



69

v
v

o A o d [ A Ao
3.10 2IYIAVNHUTHATDIWIZdUINTINY

o 1 g’ o (% [ 1 g’ o
HAVBIFTTANAVINIINVD Butea superba 110 Sildenafil maumuﬂmmxﬁ’uwu‘q (M9UINUD

v
=

[ [ Y
A2 100 N31) vorygnuaad 1A 1ua15199 3.11 uaz Ui 3.20-3.23 Wniindumgngui lasuasana

4 H
Y Al Yo v ' A v o W

Weuaz  Sildenafil azMiinnnqualtuguuazngui Idsuulandu B ed1eiivedidn (p <0.01)

9

Y ¥ b

A =Y o o <3 a VoA Yo Y] ogj ] 1 A
(Zﬂ“ﬂ 3.20) HaNINU uu1ﬁuﬂﬁa@ﬂLﬂﬂﬂq%ﬂlﬂ\?ﬂ@‘uﬂqﬂﬁﬂllwaﬂ%u E tag C UUNUNNINNQUDUC)

=

k4
pgnsd Ay Tuvme mﬂaw”lﬂﬁ"umiﬁﬁﬂmm, uandu B uay Sildenafil UIUINIINGUAILAY

U
Y Y Y 4 H
QI o

A o ] 1 9 o A a 1T A Yo [
IANITGAE (p <0.01) (gﬂ 3.21) UDNINUUN ﬂmmJasnunamaqwmﬂqw“lmmwdaﬂw B,

o @

9 ] v
C uaz E duminnnnquougitiaesdsiivdidy (p <0.01) (31 3.22) wu@einuaougnyininlu

9
' 91
=

nquanAuuazngud Idsumsafaney wilihminunaninguaugeiuiiteddae <0.01) (31

3.23)

Ce

i
=

1 < oy o U @ v o
’E']EJNllﬁﬂﬂ"liluTH“LJﬂfJHiJ"UfNﬂE]iJ“I/Illﬁi‘ﬂlu"laﬂﬂfu B, C uatE umzﬁumuﬂummmau

v
9 v I =

auaNedlitiodiAany (p <0.01) lunteasenudunszmizermsvesngui lasuuvandu E i

o

v
= % o

ﬁmuﬂmm’nﬂawhlm"umiﬁﬁ’wmu,Sildenaﬁl HaENgUAIUANDENLEARY (p <0.01) (113190

£4 H
[ 1 1A

4.3) A AT AOAADIRY Manosroi et al, (2006) Mnqui 1@TuASANANOIY Butea superba

v
a9 o v o

YUIA 1,250 WA. / NN, ufideuaziinminvossame 91’81!1‘141!ﬂWJiﬂﬂﬂ’J”lﬂmm’J“UﬂﬂJ@ﬂN Hoda
NNADA (p <0.05)

v Y
) %

wensanmvesriale, du, dw, la, uaznszmnzemsvesnnngui ldsuasiunudnyus

UndAerisuiveiezvesnquaduny (31 3.24-3.33)

J @ < 1 1% A o o
%1ﬂﬂ'l§Vlﬂﬁ’f)UﬁL!ﬁ'ﬂ\‘]ﬁﬁﬂ:ﬂnuclﬁjlﬁu'l'lﬁ"ﬁﬁﬂﬂﬁﬂﬂ Butea superba FINTOINNTZAVFDT I

o a 4 4 a 4 [ 1 Y @ J
wd Iname Isu,duegivazmanaouivesegivesnylofeununguaiuay Dl Narsanail

[

Y 9
ﬂzﬁwaﬁﬂﬁ’ﬁmuﬂmmm SINICBINITANANLAL NNﬁVIﬂﬁ)ﬁTWMﬂGU’EN‘JJWN DUNE mam%’nﬁnﬁm

[
=

a <] a [ 1 Y @ 3 4 4 o J
pgd, wnasAMUBgIMAzIzAUABIAmARIoalunguNIAsy ulandu E  dugeluiisdiounungu



70

A5197 3.11 HAVOIA5ARAIINIINVBA Butea superball@® Sildenafil @imfmﬂ’ﬂmmﬁmwhmmm
i%ﬂUﬁUﬁUf(GiﬂﬁWﬁﬁﬂﬁ’J 100 5w lunyNAany Con = AQUAIUAN I¢5hndy 05 wasnn.
ﬁymﬂ’ﬂé’h/i’u, Cru=@15anNAne1y 1,250 uﬂ./ﬂﬂ.ﬁymﬁﬂﬁa/ﬁ’u, Sil = Sildenafil 10 Mﬂ./ﬂﬂﬁmﬁ'ﬂé’h/
M, FrB = urlan®u B 40 Mﬂ./ﬂﬂi{mﬁﬂﬁa/ﬁ’u(Unl 1260 luTasnsw), FrC = ulandu C 50 un./nn.
1‘imﬁfﬂﬁa/’3’u(6.78 Genistein 14 1A5A31,Un1 31.59 luTasnsy), FrE = unansu E 150 uﬂ./ﬂﬂ.ﬁymﬁﬂ
§/5u(Biochanin A 66.92 luTasnsu,o mssznevi lunswwia) nanguldsuanduna 14 5u
1%e0@ Paired student T-test TUMINATOVIZAUANNUANADETITBTIAYTLNINNOULAZHAINT
nagoulay * =p <0.05, ** = p <0.01 mmuﬂﬂﬁ'wﬁzﬁﬂNﬂzjnmﬁgmwﬁlfmz”l%’miﬂ%’m:ﬁu
AunaeriioannuutlslsIundennnisnaanidis ANCOVA tazle Tukey HSD lumisnaaey

o w

sEaUANUIANANENNTad Ay Tuuazngulas " = p <0.05, " = p <0.01

Reproductive
Con Cru Sil FrB FrC FrE

Organ
(g/100gBW)

Testes 0.18+0.023°  0.29+0.014"  0.30+0.045" 0.19+0.010° 0.24+0.013""  0.25+0.008""
Epididymis  (0,08+0.002°  0.09+0.01°  0.08£0.01°  0.09£0.003 0.14+0.007""  0.16+0.003"
Vas deferens  (0.03+0.004  0.03+0.003 0.02:+0.003 0.03+0.003 0.02+0.004 0.03+0.004
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Conference Proceedings:

Naknarong, W., Eumkeb, G., 2012. The effects of Red Kwao Kreu (Butea superba Roxb.) extract on
reproductive system of male mice, in: Manosroi, A., Manosroi, J. (Ed.), NATPRO 4, Natural
Products for Health and Beauty, The Fourth International Conference on Natural Products for

Health and Beauty. Sangreeya Publishing Co, Chiang Mai, Thailand, pp. 193-197.

Tanphonkrang, S., Sakdarat, S., 2012. Isolation and characterization of the chemical constituents
from tuber roots of Butea superba Roxb. , in: Siripitayananon, J. (Ed.), PACCON 2012 - Pure and
Applied Chemistry International Conference (PACCONZ2012). Chiangmai University, The Empress

Hotel Chiang Mai in Chiangmai, Chiangmai, Thailand, pp. 1700-1703.

Griangsak Eumkeb, Wanatkamon Naknarong, Kittipot Sirichaiwetchakoon, 2013. The effects of
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ed. Proceedings of the 100 Years of Pharmaceutical Science; New century for research, 2013.

Pharmacutical Science Faculty, Chulalongkorn University: Chula Publisher, (is accepted).
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Conference Proceedings:
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Duangkham. (2008). P14 Reversing B—Lactam Antibiotic Resistant Bacteria with Flavonoids. In :
Proceeding of 30th Pharmacological and Therapeutic Society of Thailand Meeting. 27-28 March

2008. Thai Journal of Pharmacology. Vol 29: No I: 117-126. Bangkok: Ruen Kaew Press.
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