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1. Jaquazgilnaal
asainle dunsiziiily aiia Synthesis grade Y93 UTHN Merck Aavinazatvh s lumsaiadusiia
. ag 9 a Ps o . A )
commercial grade uaz‘n‘lﬂums’amﬂ:mﬂwﬁuﬂ analytical grade 1A383 Infrared L“ﬂuﬂmqmum
o o @ 1Y 4 s e
Perkin Elmers Series 1600 NMR spectra AU INGIATAT nm’mmaweuunmﬂummuaym
4 @ 4 a @ a
Variance, Mercury 400, CDCI13 and CD30OH (589 LC-MS AL INNFIans N MINBUH G ﬁ]u@um
158N Bruker Daltonics’s, electrospray ionization f15 293A positive mass 108 TOF detector.
2. MIINAaa
2.1 Chemistry
2.1.1 Msugnang
o v o o v & v
wiin Amzane Tasuisiuailuead o methanol 9101 UUBNAIY column chromatography Tae Ty
 esazanunay dichloromethane 14a% methanol AVHATIUAI
2.1.2 madauanen
as o'/ [ L7 <
Femsi lfudmsduasiey
8/ 1
W1ﬂ11§15§$‘1ﬂ%‘1u3ﬁ ’ ﬁﬁ@ﬂﬂﬁim 12117 1Az dichloromethane 1130 ethyl acetate WO
1 as k4 c; ) ay’ o 3 7 N <
partition T¥MINAITUATIZ WAL AsNaza19111 119U organic phase 117 A I828 sodium sulphate
P 5 ) . .
LML HEAAIY column chromatography Taal silica t1lu stationary phase 118% elute A gradient
. . i P <3 @ @ .
mixture Y4 hexane AL ethyl acetate 4ay TLC W spray #18 Kedde reagent Fuaaiinia
2.1.2.1 msm‘%“au palmiteyl derivatives
MIANI8U 3, 19- isopropylidene andrographolide

22819 andrographolide (200 ¥@, 0.57 lmmole) 1u DMSO é}ﬁﬂﬂ?N}mﬁﬁ’@ﬂﬁq{ﬂ (@ pyridinium

p-toluene sulphonate 1-210 1A% benzene (AN dimethoxy propane (0.6 mmole) stir Y1 magnetic stirrer 8

¥ . 4 o
Y

11 YIRS ether 100 U3 111 100 4@ HENIUING &199U ether daethBnnTanit 1w ether 1)
seanoana 1 Ui short column elute §36 chlorofoim (1 chloroform fraction A33a% 20 1@
MM 14-palmitoyl andregrapholide and 14-palmitoyl-3,19-isopropyridene

andrographolide

aralw 3,19-is§pr0pyridene andrographolide 0.3367 1 (0.862 mmole) dichloromethane 3.0 40
(e DMSO 1.0 U@ 1Ay palmitoyl chloride 1.5 1@ (4.911 mmole) DMAP 2 1@ 11a¥ dichloromethane
2.0 14 A1 20 minutes NI 1AZ7% N2OH HRAGI0 ether 06195905 tonds vhifuda nagsyme
14 uonaw I51na

NSAIEN 14-deoxy-11,12-didehydro-3,19-dipalmity andrographolide



aza1y andrographolide 0.0760 1 (0.216 mmole) 11 5.04a DMSO &Y palmitic

anhydride 1.4901 n (3.011 mmole), 6.0 ¥ of benzene, 0% 4-pyrolidinyl pyridine (4-PPY) 2 ua, Au 12
Y.

ﬂﬁ!ﬂ%ﬂﬁl 14-palrr;itoyl andrographolide

M 14-palmitoyl 3, 19-isopropylidene andrographolide wazawlu DMSO 181 50% acetic acid
T stir 30177

MsIAIE 3,14,19-tripalmitoyl andrographolide faz 3,19-dipalmitoyl andrographolide

ﬁxﬁﬁﬂandrographolide 0.7387 1 (2.10 mmole)iAiyl DMSO 3 1A Palmitoyi chloride 40

1@ (0.013 mmole), DMAP 5 ¥ 1@ dichloromethane 4.0 ¥aauiiluma 15 11810 7% sodium
hydroxide and water. © AR dichloromethane
2.1.2.2 MSIAEY acetyl andrographolides -

msm‘%‘au 3,14,19-triacetyl andrographlolide

~ andrographolide 0.5368 i (1.53 mmole) (A1 DMSO 3.0 48 IUAZAWHUA (AN anhydrous

benzene 30 U2 QY acetic anhydride 2.5 1@ (0.034 mmole), dimethyl aminopyridine (DMAP) 5 1a and
dried dichloromethane 2.0 4@ ﬂuﬁ@ﬁmgﬁ%@ﬁ 1 %Y ,

MR 14-monoacetyl andrographolide and 14—mono.acetyl—3,l9~isop ropyridene
éndrograpl&olide

“f'f\‘} 0.1934 n (0.495 mmole) of 3,19-isopropyridene andrographolide 1A% 5.0 3@ of
dichloromethane DMSO3.0 1@ 31Uz 8N LA (AN anhydrous benzene 30 1 (3 acetic anhydride 2.5 49
(0.034 mmole), dimethyl aminopyridine (DMAP) 2 4@ 1o dried dichloromethane 2.0 4@ ﬂuﬁ
gUUNINeI 1 3

A3 14-deoxy didehydroandrographolide-3,19-diacetate

asang 0.5004 n (1.427 mmole) andrographolide ft dimethylsulfoxide 2 4@ AN acetic
anhydride 0.33 40 (4.494 mmole) #a¥ 5.0 WD of pyridine H0Y dimethyaminopyridine 5 U@ amtuna 4

PU

2.1.3 Development the HPLC methed
Sample preparations
All tested compounds were prepared at concentration of 1.0 mg,mL.l in acetronitrile, and
were used as stockn solutions. They were diluted with acetronitrile to obtain the concenfrations of 15, 30,
60, 120 and 180 pg.mL .

HPL.C conditions



Stationary phase was a Hypersil® BDS C-18 (250 mm x 4.6 mm, 5 um) and maintained at
25°C. A mobile phase containing 30% acetonitrile and water, the flow rate was 1 mL.min_l. Photodiode
array UV-visible detector setting at the wavelengths of 223, 248 and 266 nm.

Validation for HPLC method

Validation of the analytical procedure was performed according to  the International
Conference on Harmonization (ICH) guidelines 2005.

(1) Accuracy

A kown concentration was spiked té samples containing 15, 60 and 180 pg.mL‘l.
Determination was undertaken tree times for each ample. The total afnounts wefe determined and the

spiked content was calculated compared to the spiked amount.

%R = (CF-CA)x 100 e (1)
. C*A
Where CF = measured concentration of spiked tested compound with accurate

amounts sample
CA = measured concentration of tested compound
C*A = concentration of accurate amounts sample
' (2) Precision
Intermediate precision, one concentration of a compound was. determined seven times
in the same day (Intra-day) for precision repeétability. The 6ther intermediate precision that same
concentration of the compounds assigned to determined on difference three days (Inter-days), five times
each.
{3) Linearity
Five different concentrations 15, 30, 60, 120 and 180 pg.mL‘l of the compound were
analyzed to give peak areas, with five times each. Plotted regression line was generated using peak areas
* against their concentrations.
(4) Limit of quantification (LOQ)
The parameters LOQ was determined on the basis of signal to noise ratio as following

equation (2). The compound at concentration of LOD and LOQ was injected for ten times each.

"LOQ = 10SDg R @)

Where SD, = standard deviation of base line



2.1.4 Pax

experiments base on the principle described by Engelmann et al. (2007) and

. 12 °C with triplicates
Paschke ® inor modifications. Briefly, they were carried out at 2512 °C with trip

for cach “h tested compound. Two solvents n-octanol and phosphate buffer pH 7.4 were
mixed vigos °C. to obtain saturated solutions in both phases. The tested compound was

-1 -
. . . ous
dissolved Yturated phosphate buffer gave concentration of 1 mg.ml . Then, vari

H
volumes OfbH 7.4-saturated n-octanol were added to get n-octanol/ phosphate buffer p
74 volume 1:2 and vigorously vortexed at 25 °C for 30 min. After that, the phases were

_ o d
allowed to Sifuge with 50,000 rpm for 15 min. The amount of tested compound was

= : - hate
analyzed in b validated HPLC method. The partition coefficient of n-octanol/ phosph

“buffer pH 7-43 P, value by equation (3) following,

POB — ——L,m S e | T -, P (3)
Cbuffer 74
. H 7.
Where The partition coefficient in n-octanol/phosphate Ibuffef p

- 1 e e
Cn«ocm;ranon of compound in n-octanol phas

Coutte ration of compound in phosphate buffer pH 7.4 phase

2.2 Biological Act

Materials

L. Cell culture px

Vero cells ;) monkey kidney cell line) were used for propagation of HSV-1 and
investigation of anti, They were cultured as a monolayer and maintained in Opti-modified
eagle’s medium (OPEO-BRL, Gaithersburg, MD) supplemented with 2% fetal bovine serum
(EBS; Seromed, Berly 100 units/ ml of penicillin, 100 micrograms/ml of streptomycin, 40
micrograms/ml of 8¢ 2 5 micrograms/ml of amphotericin B. As the cell became confluent,

. L TA). All
they were subcultured'lspersing with 0.25% trypsm-ethyienedxammetetraa@tate (EDTA)

the cells were incubateq, 59, CO? incubator.

2. Preparation of HS’

HSV-1 (F Stidyere prepared in Vero cells. For standard viral preparation, the cells

e . . i infected
were infected by HSV-14 subsequently 0.1 multiplicity of infection (m.o.i.) and the infec



cells were harvested at 72 h postinfection {(p.i.) and centrifuged at 2000 rpm, at 40C for 15 min. T‘He,
supernatant was collected and the virus titers were determined by a standard plaque assay. The infectious
titers of the stock solutions were 106 PFU/ml and virus stock was stored at -700C until use.
3. Preparation of extracts
The stock solutions of A. paniculata compounds such as SS2, SS3 and SS19 were dissolved in
dimethylsulfoxide (DMSO) to concentrations of 1.33, 1.29 and 1.17 mg/ml, respectively. The stock
solutions of these compounds were stored at -700C until use.
4. Cytotoxicity study
Subtoxic concentrations of the 4. panicidata compounds were determined before the study of
anti-HSV-1 activity. Vero cell were seeded in a 96-well tissue culture plate and incubated at 370C, 5%
CO2 overight. Then the monolayer cells were incubated in Opti-MEM medium with or without serial
tWo-fold dilutions of A. paniculata compounds at 370C, 5% CO2 for 72 h. The cells were washed with
cold PBS twice. After staining the cells with 3% crystal violet solution 50 pl per wells for {5 min, the cells
were washed with water and dried at room temperature overnight. Stained crystal violet was dissolved in
DMSO and OD620 of the solution was measured
The cell viability was evaluated by the percentage of the mean value of the optical .density
resulting from the céll control that set 100%. The subtoxic concentration was the maximal concentration
that has OD as the cell control. The 50% cytotoxic concentration (CC50) of each
A. paniculata compounds was calculated from the mean dose-response of three independent assays.
A 5. Anti-viral activity in pre-infection
The subtoxic concentration of 4. paniculata compounds were incubated Qith 2000, 1000 and 500
PFU /ml (or 100, 50 and 25 PFU/well) of HSV-1 at 370C for 10, 30 and 60 min. Control were mixtures of
HSV-1 and medium (virus control) and HSV-1 and 2 Llg/ml of dextran sulfate (inhibition of HSV entry
control). After each of incubation times, all of the mixtures were added 50 pl per wells and adsorbed on
confluent Vero cell monolayer in a 96-well culture plate at 370C for 1 h under a humidified 5% CO2
atmosphere. After virus adsorb, the mixtures were aspirated, the cells were washed twice with PBS (pH
7.5) and once with Opti-MEM medium and replaced with 0.8% of CMC in Opti-MEM.
After incubation at 370C under a humidified 5% CO2 atmosphere for 72h, the cell monolayer
-were fixed in 10% formalin and stained with 3% crystal violet. Plaques were counted and compared with
control group. The inhibitory activifies of test extracts or dextran sulfate on HSV-1 activity in pre-

incubation were calculated as follows:



Inhibitory activity (%) = Plaque numbers of Control - Plaque numbers of Experiment X 100

-

Plaque numbers of Control

[f the A. paniculata compounds exhibit anti-viral activity in pre-infection more than 80% of virus

control, we assume that the extract had anti-viral activity in pre-infection.
6. Anti-viral activity in post-infection

Confluent Vero cell monolayer in a 96-well culture plate were adsorbed with 2000, 1000 and 500
PEU /mi (or 100, 50 and 25 PFUSwell) of HSV-1 at 370C for 1.h under a humidified 5% CO2 atmosphere.
After adsorption, the mixfures were aspirated, the cells were washed twice times with PBS (pH 7.5j and
once time with Opti-MEM medium and replaced with 0.8% of CMC in Opti-MEM with each of subtoxic
concentration of A. paniculata compounds. The controls were replaced with 0.8% of CMC in Opti-MEM
without or \%fith 5 Hg/ml of acyclovir. »

After incubation at 370C under a humidified 5% CO2 atmosphere for 72h, the cell monolayer
were fixed in 10% formalin and stained with 3% crystal violet. Plaques were counted and compared with
the control. The inhibitory activities of test extracts or acyclovir on HSV-1 activity in pre-incubation were

calculated as above.

The A. paniculata compounds which exhibited inhibitory activity in post-infection
more than 80% of virus control was assumed to have anti-viral activity in post-infection.

d A
= o as d .
2.2.2 mynaaeugnsvesmlusvhnzarglosaemstiugueilani reverse transcriptase Iaaly

RetroSys™ kit (Innovagen, Sweden)

Tenaned wsouasazaesuduaalunis1an |
- s s o vy . . . . - “

1. mmamﬁaﬂ@mgu"lwsmmau%msj diluted sample dilution buffer #41Y serial 10-fold dilution il
1:10, 1:100, 1: 1,000 &taz 1: 10,000

=t . . 24 14 . . .

2. 3YY reaction mixture H9152NOUAIY reconstitution buffer 11y RT reaction components

3. 1d reaction mixture 100 w adluidazv QUUBY 96-well microtiter plate finanuAaY template/primer
construct 1Y 48 Hau (Al-6,B1-6,..., H1-6)

4. hesadad bildlens sazi@eswday dituton 11491 50 pU Tdasluuaazvuquidl reaction
mixture Tagld dilution 8z 3 MU 3zmdoun Hi-6 1A diluted sample dilution buffer §11431 50

) A

28 14111 reference taz background control

=

5. Uamandie adhesive tape 4&7 incubate 114 30 117 NgMALl 33°C

a

6. AN HIV-1 rRT-standard enzyme 311491 50 WU ashuusiazviguynuquendu H4-6 1R dilued

sample dilution buffer 742U 50 LL1 4nu
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a

7. aswand gy adhesive tape 1137 incubate Y 3 92134 ﬁ’qm‘ﬂqn 33°C U orbital shaker set at gentle

agitation

o aa ¥ ¥ B =

8. ngalnselasmsdiuwana iy Triton X-100 Usanas 6 mimau
9. (AN RT product tracer HQUQY 100 LU
10. ﬂﬂmﬁ‘ﬂﬁljﬂ adhesive tape 147 incubate U1 90 YR ﬁqmﬁgﬁ 33°C UM orbital shaker set at gentle

agitation

¥
11. AWANA2Y Triton X-100 4 A3
12. (7Y alkaline phosphatase substrate solution ®#gua 200 LU
13. Yaunanday adhesive tape 1447 incubate H1U 30 W17 NOUNYUABIVY orbital shaker set at gentle
.. o 4

agitation Tunim

14. 81U absorbance 405 nm I@ﬂi‘%"ﬂqu H4-6 ﬁ!u background control
i U :”

15. MUIUAT IC,, value (ANUTUTUYBINTNAWITNIUII RT activity @3 080z 50)

o o - o, i ¥
aMsEan 1 mSﬁﬂmm:mmwnwmsmuwamsﬁﬂﬂmiﬂumi‘mﬂaau

Derivatives M.W. Start conc. (g/mL) " Start conc. (LM)
SSt 350.209 "y 33700 7 - 16.28
SS2 ’ 332.199 3.325 10.01
AND2 334.214 5.400 16.16
1 883 390.241 4.667 : 11.96
S$834A 432.251 0.871 2.02
S$834B , 392.220 0.625 - 1.59
S520B 476.241 0.500 1.05
5540 836.669 1.000 1.20
S$S39 1064.898 6.875 6.46
§817 (SS813) © 808.658 12.750 15.77

d
Y <4

223 mi?knmqmmmmﬂnﬁmm Candida albicans U84 andrographelide ua:auﬁ’uﬁ
T13A1861318uUA SS1, SS2, $S3, SS19, $S20, SS30, SS34, $S36, SS37, SS39, AT SS40
MinsAnmgniauaiiSevosansiie6191asl93% broth microdilution a3tz yly

(@A CLSI M7-A4 %84 Clinical and Laboxatory Standards Institute (({@1fio NCCLS) (1) Huanisy

‘Ylﬂﬁi’)‘ifﬁi‘]sf] 1&un Staphylococcus aureus ATCC 25923 Enterococcus faecalis ATCC 29212 Bacillus

subtilis ATCC 6633 Escherichia coli ATCC 25922 and Pseudomonas aeruginosa ATCC 27853
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1. ﬂ1§tﬂ%ﬂﬂﬁ]iﬁ?ﬁﬁhx‘l

" il ;//y”‘u

o e RS N\}}/
e e
AT 0a1IR19019 11 dimethylsulfoxide (DMSO) 1 danudasdn 200 naa luard uda

b4
N, AMINATUEIDIAY

90919681 Mueller Hinton broth (MHB) 1#ldnumdudu4 dadluan  Yuwaasazans
b4
a157200719 50 lulasans ldluuaaz viguusd 96-well microtiter plate lag1droasn
. [l v
Y. AIMMANUTUTUA 1 GANTUTIN15195 0y (minimum inhibitory concentration, MIC)
luns@iimsalredauaagnisuuuaiGenannududugadiie 2 fiadluaid
o 5 @ ] 3 o o o 1 a = e a a 4 ‘
mmsReasfeiiuiiu 2 1 awddu dwe 4 Tad Tua1s §90.0078 fiad Tuand Wemmaag
) t ¥ - B .
Wududigandudineniy  lamsasasasaiedia 5o lulasias Tdlundazvquuss 96-well
. 3 v
microtiter plate dMIUNQUA 11 way 12 ‘lﬁammww@aﬁﬁ DMSO 2 % 50 lulasans uagomns
M_mwvwa 100 lasTasdns ansdrdy Taovidosd uawcqu ampwﬂlm {lu positive control
2. msmSsumuaiGenaao
o ot [ B t dy o 3 dy 1 d‘
mzuuaiGonaaeu 1oy aypic soy broth  uaziimde luguFouvuwe1i
gamgii 37 %o w3 v udaiunlsvanuguldminuauguees 0.5 McFarland  turbidity
o ¥ 4 P 4 o vy ¥ « ar
standard 1A AR 2817384 spectrophotometer NANUHIIAAY 625 Wilwwas nazdSuldld op midy
A d 4 P=} ) o 4 ! 1 © 1 X
0.1 Feaziiieilszina 10° Fevy/ua. imsienudeds 100 w1 lu MHB h 14 lddelszana 10° %
: b «
evgua. Yaladonacew 50 Tulnsaas ldluuaaziguues 96-well microtiter plate #lda1sfang 19
Pudn
-
3. msUudBKarmIgHa
- Y 9 ‘g; - =y o) Y
. 111 96-well microtiter plate (W1UNUALNTONgUNYN 37 o wru 24 Ju. WA AW
A13593019 p-iodonitrotetrazolium (INT) AWINIUL un/ua. vquaz 20 lulasaas sazivdnivlug
1 2{1 [ 1 P dy = [SIR= ) 1 dy = = 1 = P2 1
ieaadn 1 7. neugsa wauiwenlasuilumiiuaasnlweniy vgui inlasuduaasims
'3 Vv 14
UgNTIUGIMIRT YUBATONATOU
. [ 14
q. ﬁﬂ‘ﬂ]?’hﬂﬂlﬂ%ﬂ%ﬂéiq ﬂﬁ‘ﬁ%“lﬂf@ {minimum bactericidal concentration, MBC) ¥84¢113

kd i

a10018 Taegaamsazawnanqui hinlaoud liveaaauy Mueller Hinton agar @ arivdininlugiia

L%@ﬁqquﬁ 37 o w1y 24 0. @maﬁiﬁﬁ:am?mﬂ‘?a”lﬁ
01y aﬂ‘mqﬂé#’ﬁu Candida albicans

RINISANEIGNIAN  Candida  albicans ATCC 90028  w83a15108131a8145% broth
microdilution A135Hiszylitenss CLSI M27-A2 (2)

1. AMSIASENANIAIBLEI



12

aza1ea 1382061911 dimethylsulfoxide (OMSO) 1 1@ nadaudy 200 Tad Tuary udn
i a a L4 o 1 o
Wovresely RPMI 1640 19 Idanududu 4 Gadluars Tulaasazarsaisdiedia 100 lulasans
Tdluuaaznquaog 96-well microtiter plate 1ABVIEBIH

< <y d
2. MIaMssugaanaasl

\W1Y Candida albicans 11\ Sabouraud’s dextrose agar NQUNNH 37 % U 24 ¥, 13y

b + ¥
& et

=2 o ' : . o 1 Y 1w =
wonvuulalatidealdluansazain nomal satine uaziSuanuauldviiu ol ob fanue

{

£ 4 ) 6 = ° & A 4 q
aau 625 W luims Feeziidolszana 1-5 x 10° Fevyaa. Mnis@ourenslu RPMI 1640 1000
¥ . " . . )
w1 Iadedszne 1-5 x 10’ Fevgae. Tadenadey 100 Tulasdns Tdluudaznquuss 96-well
. . =q 1 v v owy 9 i
microtiter plate Aldasaleas Puda
3. mniuFenaynisgHa
Y , . 9 t Y 1 ‘: o <y f'e) Y a
11 96-well microtiter plate (9111 UG IMFBNQUUYT 37 @ wiu 24 vy, udndu
#1580 p-iodonitrotetrazolium (INT) AL 11 un/ma. nguaz 20 Tulasias wazduduulug
o A  a ' SRy P g s e A o Sy o (= = '
Hdoaedn 24 yu. Aeugua nguiwer/asiuimitwaasihii¥onsy vouh hindoududasii
AsignBiuiimsesyvouFenaae
4
msanenalamseengnivyssaisiiede SS19
' = » ¥ ' -4
Anvinalaniseengnivesdms ss19 Tunududiu 4xMIC dei¥e B. subilis ATCC 6633
o & =t a A gd b .. .
310U 10" medy/ua. Tasganvaziulas)aine Transmission electron microscope (TEM)
2. 3 Pharmacological Activities
1 HUVNI3IVY (research design)
¥ <3 a ara s/ o . i
msnaansiitiunisnaasiludenl§ianis laeldnmuduing (mice) uaz Myw1 (rats) hy
o o ' 1 1 @ ] = Y 1
dninaans udazaguazilszaoudonyeiaios 5 &1 dumsnareuanudiuiyldy@udnsngu

az 10 89

v
2 YUABULAZITNITNARDY

2.1 msdedialuminaananly
@ A a I's . A - o 9 14
MIFIDINNIFUATIZH  andrographolides  nHwhmzawlaes  fihwnhmsnaaselann
oy as =l ar 4 N s 1
weslfiiamanduall auzndymans un1Ingasyeuuny
2.2 MIAONNGUAIBER
b4 3 k4 v
asanmnasell ldnyduinamed diminedlusznin 2535 nu uaz wywamed thmined
1 ar < o dy P . = o
113811919 250-300 053 \Wudainaans doaluan1izni light /dark cycle aslszanas 14 : 10 F21ua
= A o 's
2.3 MINATDUNIVOIAINITUATIEH
= S av & ¢ YA o q v L
asanasadey Idasneadunsiev Tu 5% DMSO ud9¥i11¥1909191a8 normal saline nou

o Y =t Y 1 9/ .
N lasmsdad oo (ip.)
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d
2.3.1 nsnaaeugnsziuihalagls hot plate test
o e ar [ t
nyduins l5uas 5% DMSO (Hunguaiuni) W3e @13 SS1, SS2, SS3, SS17, n3s
ss19 Tuvuia 4 Hedndwalaniu numsiiadigessios (1P) Tasudaznguazilvy 58 &
o =t f~¢ J= S A osj = sld‘ ~ o
wasnndadluna 30 ity ldnauu hot plate FaRgungiilin 50 s fu
namauduorenuiou lasmsdungninmstemivsominsy laaud nivauedy
¥ i’
thermal threshold ~ waiifmuanahify 30 Sundlite LildRasunswsdariiodovas
o
dainaaes
: S ww
2.3.2 manaaeugnsan 14
wynzgautisesnily 7 nqu wyyadezldSunis agampiinemenmamnsniin G
Y Y a . . o
oy q uaztiufindeyald vyszganszduldiia ldlasiia baker yeast (in saline) Tuuina 0.135 adw/
ﬂIﬂﬂ?ll dhmarearion (ip) nasda yeast T JagamgiisemenimniminvosmynndiTus
Lﬂunm 2 ‘)SQIEN mﬂuuwmmawﬂmm“lmu fﬂiﬁwmﬁ 5%DMSO, paracetamol (1.25 mmole/kg) ‘HS@
@15 SS1, §S2, $S3, SS17, 138 SS19 luvwa 4 Haanswn lansy Ranlddimie (s.c.) nasmslden
a IS Y o o 1 Qs 3 . & .
nIves zinguuniumenannsminvesnyng lassenutunat 6 $1us wansneasa
dmveitlumsnfGounlamesaany 1319MoNNNHINAaUNTAA baker yeast
2. 3.3 MINATOVGNTA1HN IO A
nyavzgnuLteaniiungy Mimsdavinavoaiinyneunisnaneadisnio
Vv
Plethysmometer 91nIUR AN 1R5Y @130a2010 5% DMSO 130 15 SS1, $S3, SS17 N30 $S20
Tuvina 4 Tadnswa Tansy Sadhyesios nawnldas 30 i nszquidmylfifansdnauday
a an = Y Ay £ as o Y a & @ et
0.1 1/a8an3 Y89 1 % carrageenan RAMINYUNIMYIBINHAL TN 1, 2 uaz 3 %1 luandsia
=g =t & Y Y v Yo
carrageenan (3 susumaniasunlasvesvinadundunou 185 vas
2. 3.4 Manaaaua Ny
a o o W 1 o [ ¢ s oy
msnageuaMiiiuivzilunyduinsmiesnidlunquaguario & Taswiamsnagey
d‘d Q( s 1 ¥ s/ o ] 8 s o s <] d‘ =Y
Quvinaniignimsine sasganedtiseduni) thyesies ATunnmawdsumlasnianganssuy
= o y =R e v a o . Y = < o o =
nondung lWauds 6 51 luwmdda uazdasinisaie @) sude 24 1 lumaimsna
:‘; =Y =Y 4y
TuasuazIslumdmnzivoya
(=1 =t & o ¢ = T 4 ot 1
nmsnfSouieusavssmsisdunngdanisvhnzae Tesaemsnlsouiion  uaznguaiun
lussazminanosnszilasld ANOVA Test mmnlfounilasifenitivdynisaiano pvalue
<0.05 |
2.3.5 NMINAABUENEAAN1IT TN (antidepressive effect) lunyaudng
Q( =Y ar a1 ol < 1 oy &
mima@nqmaﬂﬂ’nmmmmiuﬁuﬂmﬂsmiﬂammﬂﬁaumaawmmaw@uiauﬁma

o

a9 T J (=Y =Y P=N o o
HEurgUenane 20 MT@%W“ 3 ﬂms%” gy% y;;%%;ﬁh 20 (FUAINAT YUNNUVOIUIVUTNING

N

el

=
-
jues
4._~
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nAnesBysENIg 25-28 asruwarios nydudnignudseendlu 9 nqulasldsy 5% pMso (Hhungu-,
ANIAY) M3D 715 $S3 w3 SS17 Tuvina 05, 1, 4 30 8 ilndniu/m laniy NMIRAMNIYeTd (IP)
[ 1 Y ar Pl o P= 1 :’ s 3 f 3’
Taounaznguaziing s-8 dmasmniaiiuna 30 wiii inygasginluloud Sunarinyngaheniy
. A 1 Al Yoo ﬂ . . - . ' o = =
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(mating behavior, Tajuddin et al., 2004) lasfAnymfSoumsuiuas pA A lunszuiumsduniigw
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o o o 1 1 ar 1 1 )
wag sildenafil (1 positive control) wywaggminnuiutly 6 nqu (nguaz 5-8 §2) MyuAazNGY.
s = ] o 1 o oA ar
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a Y . . . . .
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P 3 A Y oy ) =y = ° < = Y
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o ] <4 Yeua . . ar
npanssumamalugaanan 10 i Taold 3T mating behavior test (Mgnwed 1 &3 : vyweiiie
o a “ v S . . b3
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1 9. AgwhmInaass (aiu)

Definition of male mice’s sexual behaviors.

BEHAVIOR DEFINITION
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Mounting latency (ML)

Time elapsed from introduction of male with female to the first mount (male

approaches a female and assumes a copulatory position).

Mounting frequency

(MF)

Number of mounts

Intromission latency

(L)

Time from the introduction of the female up to the first intromission by the

male

Intromission frequency

(F)

Number of intromissions

Ejaculation latency

(EL)

Time from the first intromission of a series up to the ejaculation (observed by
an increased rate of thrusting after intromission, followed by the male

cleaning himself).

Q‘,l =Y o A . o, @ o
) Mivaasugniaslsuamilin mamasuivosmlsuuazszauveas luuma

Tnawelsu dieliensuuvuasiiios

9
fanuadil

1. @isazany (Soluble solvent)

2. msueuaini Il laq (50 mg/ke)

3. Sildenafil citrate (5 mg/kg)
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4 =Y Y : 4 I 1 Py ar F=Y
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PL 9/ acd « .
g05 luma Inaae 15UA875 radioimmuno assay

4
3) ﬂ1§ﬂﬂﬁ6ﬁﬂ‘ﬂ‘ﬁﬂi)ﬂﬁ@ﬂ&§@ﬂ

a £ . <2 < . .
HYUINQAUINIAAAD YN thoracic aorta BONU uazinIeulu aortic strip 7114 organ bath

o . ~d
3] Kreb’s solution IAIUANGUNIN 37°C waz liMaHay oxygen (95%) uaz carbon dioxide (5%)
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b4 EY P ar C= <! =Y @ e <
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= g 1 . . [
asnfouisunavesmsueulainallad dvansnfSeuioy Gildenafil citrate) uaznd,

A @ e @ a

munulumarmanaasinszitlasld ANOVA Test msnlasunlasiitehinivddgmsadiafe p-

value <0.05





