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Abstract

Project Code : MRG5180115

Project Title : Evaluation of the sexual enhancing activity of Boesenbergia rotunda (L.)

Mansf. Juice in premature and mature male rats

Investigator : Paiwan Sudwan Faculty of Medicine, Chiang Mai university

E-mail Address : pasudwan@med.cmu.ac.th

Project Period : 4 years 3 months (15 may 2008 - 14 Aug 2012)

Objective : To determine if Boesenbergia rotunda (L.) Mansf., juice could promote an

increase of the sexual behavior, reproductive organ weights, epididymal sperm density

and quality, androgenic and estradiol hormones, testicular histology, and at same time,

produce toxicity in premature and mature male rats.

Methods : The premature and mature male rats (n = 32 each) were orally administrated

with B. rotunda rhizome juice at the doses of 60, 120 and 600 mg/kg bw for 30 days,

whereas controls received distilled water 1 ml/day. Sexual behaviors were tested

between days 26—30. After the treatment periods, all animals were anesthetized on day

31. Their blood was collected for hematological analysis. Serum was prepared to



determine testosterone, androstenedione (ADD) and estradiol levels. The reproductive
organs were dissected and weighed. The sperm density and quality, testicular histology
and the diameter of seminiferous tubules were evaluated, and toxicity.

Results : In mature group, there was no significant changes of rat's sexual behavior in
the whole 30 minutes of observation (courtship behavior; mount frequency, MF; mount
latency, ML; intromission frequency, IF; and intromission latency, IL). When the
observation was conducted at three 10-min intervals over a 30 min period, the courtship
behavior and mount frequency of control and other treated group was highest in the 1"
10-min observation (P < 0.05), while intromission frequency had no significant
difference in three 10-min periods. Male rats receiving B. rotunda juice at the doses of
600 mg/kg BW had significantly higher courtship in the 2nd 10-min observation and at
the doses of 60 mg/kg BW. higher mount frequency in the 3rd 10-min observation than
the control group. B. rotunda juice showed a significant increase (P < 0.05) in the
sperm density at the doses of 600 mg/kg BW, the sperm quality and number of the
stages VIl to VIII of seminiferous epithelium at all doses.

In premature rats, the whole 30 min period of observation, all sexual parameters of
treated rats were not significantly different from those of controls. However, when the
observation was conducted at three 10-min intervals over a 30 min period, the MF of
rats treated with 600 mg/kg. BW of the juice was found consistent throughout the three
10-min periods, while that of control and other treated group was highest in the 1St 10-
min observation. B. rotunda juice did not significantly affect the sperm density and

quality, and number of the stages VII to VIII of seminiferous epithelium.
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In both age groups, there were no significant differences in serum testosterone,

androstenedione and estradiol levels, and the relative weight of the reproductive organs

(testis, caudal epididymis, seminal vesicle and prostate gland) between the control and

treated groups. The histopathological changes of liver and kidney were not observed in

treated rats in both treated premature and mature male rats and hematological analyses

(hematocrit, WBC or differential cell count) were in normal range. B. rotunda extract at

the dose of 600 mg/kg BW significantly decreased the diameter of seminiferous tubules

of the male rats.

Conclusion : B. rotunda juices could enhance fertility by improving courtship and mount

frequency behavior, density and quality of sperm, stages of seminiferous epithelium,

and its effect is age dependable. B. rotunda juice did not modify the testosterone, ADD

and estradiol levels, or the sexual organ weights, during the 30 days of treatment, and

high concentration of juice could be safely consumed.

Keyword: Boesenbergia rotunda, sexual behavior, sperm, reproductive organ,

histopathology
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Executive summary

Executive summary : N1
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Executive summary : 215N13@1141»N13398 (Research methodology)

v @
cv =

MITARIRANlUAYI Rattus norvegirus SNEWUS Wistar $1978riauiaiyy
e [ el 6 o a e [ et 6 Y o ! g o L
WiT 81g 4 §FUAY WALIBIEIYWUT 818 6 FUMH INANIIWInNNAE 32 @2 IINEIUN
FAINARBIUMITIA M INBNABNEAN .N80 2.uATLTN H1IMIMARBILAZUANN
N1AT3U LABRIUNITRINTMaTAINAMINITUNITITETTINAAINANDI Aty

UWNYANEANT URIINLIRUL TN



13

L‘%'wﬁ'mwsmaaaI@mu.ia%wwmj}’miazi’mantﬂu 4 njuq az 8 a1 udaiungy
NANY 3 NRULAZNGNAILAN 1 NHY mjumaawﬂﬁ%’umiﬂam{’mszﬂmyﬁv'uﬁﬁmm@
60, 120 W8z 600 UN./AN. UAHNG d’mmﬁumuquﬂauﬁmﬁwné"ui’uaz 1 8. 1Wwan
dafiasnn 30 Fu vmadssfunnanssumanagisiui 26-30 LLazLﬁ'aéuq@msmaao
ﬁﬁmsﬁﬂmm{mﬁfﬂmaaai’m:ﬁuﬁuf mmmé?mhuguﬁﬂmwaa seminiferous tubule
m’l&mu’]LL%%LL&:QMﬂ’lwmadaqﬁ Jraugasluu testosterone  androstenedione (ADD)
WAz estradiol anwaznIAMLIMavasaMmzLazANULDuAY

ﬁwﬁagaﬁvlﬁuﬁmezﬁmmoaﬁai@mlﬂﬂmﬂsw SPSS.

Executive summary : HanN13398

1. WHANIITUMANE (MINLININT anudlunmsdases Tranalumsliasaunss

w3n ANNDIUNTFEAlEDTBIZING WAZTIILIAN LUNNTREA LFBIDILNAATILTN)

(7
@ %

ARDATIINITFILNG 30 mﬁlu%gmuwagmaam Lifinsdaswnasadned

BEFINTY

[

2. Waimsutstrsnanlumsdnswgdnssumanends 3 5299 az 10 Wi
2.1 RUIUWARNINGUAILAALAZNEUNARBITInUNIFaITuling AT,
a A A \ a " ad
WINFLazaNNDluMIUaTaN U9 10 WAWINNINNINTIT 10 WA 2 uas
3 agdlinedman (P < 0.05) smznanudlunssealdaivizwaldiinnnu
UANENABNY 3 TILIEN

2.2 Wy weE TolTg uEIwg@nssunsisawimananududu 600 un./nn.

1N an 1us9 10 WA 2 uazaudlunisasaunanuiuts 60 un./

LY

nn. dninda lugae 10 Wi 3 annndnguaiuquadliddy (P <

0.05)



14

2.3 wypnweisiewaigRuiiwgdnysunsliaseunanududu 600 un./nn.
b4 v o a A o & | A A A
ihwinda fenudgesdiauansaand 3 339 vauzinguaIuguilanudgily

NMIATDULANIZTIS 10 WINLIA

2
o

v s a ot 1 a AI tg/ 1 Qd s { a o
%EJL“].I’Y] LW?IE']&IL’%SE}JVW%ﬁ:ﬁﬂ’J’]&IV\%’W LL%%?JE]GE]@’%LW&I"I]%Q B9 A N @Lﬁaﬂ%%’l

NITIURAABNANLTUTY 600 UN./NN. Y1AKNG2 LL@i"L&iWUﬂ’]iLﬂaﬂuLLﬂﬂﬂ%%%

o

TuraulaTyWug

' [
v o g A o a o

v a ~a QI ‘:§/ [ L
%EJW’]’JLW@’IE\]I’] g3ty uﬁqummwaqamwua dadinpEailanuinnIz s ga

o

o

ﬁunﬂm'}mﬁuﬁu LL@i‘l&iwumsLﬂﬁsmuﬂaﬂu%gi’miamﬁmwuﬁ

[

winizestany lilanuuandnuedsfitdayuaszavgesluunalnaas

l3u uanlasa@filalouuaziosanlaoea intnvetaiorzfuiug (@wnz, 1076

v v
o o

ladig, qaﬁ%%aua:siaugn%mn) i:mnmjuﬁﬁumm:mUa@ﬂuﬂmf@;mmuqu

& \ A o a < a A a a ! oA
wynigastvaglansuensanmeinmaidulndllaiouiisuseninengui
AwNITTIoRAAUALNINAILANYEY seminiferous  epithelium  AdrufAn® e

a A ' A a v A A —
adawI T LL@I‘I&‘E}“U']'JLW?IH'JUL’%‘EEQW%IZNS&U&VI VII-VIII - U843 seminiferous

' [ (Y
A a o o

. . a £ , v o @ v o A '
epithelium \TUaslTDE A Llla M NIzIRAA U NANULTUTH a9'lainy
A o a o ¢
mmﬂavuuﬁm‘lwwUﬂauwitywuﬁq
%HﬁmawwmqﬁﬁummzmUa@ﬁuﬁmwvﬁwﬁu 600 ¥N./NN. WRHNAY X
muwmﬁumuguﬁﬂmwaa seminiferous tubule ﬁmﬁfﬂé’uﬁﬂﬂdwmjumuqu
' A e o @
asslnufAw
WiNIRe97907y lWuANHUENIIan3inen (histopathology) Ba4auuaz lah
MmeanmamenaianiNAwilagdaudls hematoxylin and eosin  (H&E) WAz

periodic acid-Schiff (PAS)

%k&ﬁd SONR awqﬁs:é’ui&ﬁmﬁﬂﬂﬂﬂn adlaLRaauazsnr L uNg



15

Executive summary : a3UHan13398
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1982; Theingburanathum, 1995; Deewiset, 1999, Wutythamawech, 2000).) uaz ludiny
a o 2 L. A A A A
L8 UNaB (Hemhongsa, 1998) ﬂsz"mmol,ﬂuagu"l,ws (Medicinal plant) anTHARKINGN
i lsnuunsvanslunnsgasy aenn agld %‘ﬂMLLazﬂuw‘jLﬁalﬁamwiwmﬂﬁnm
ldaudnd wwdsanumslgayulnsludszmnsdszanm 80% vaslanfhayulnaan
THlunssnslsa (Gurib-Fakim, 2006) waslfnuunina1oauInnin 80,000 wHa 3
° v A A Ag oA V@ o Aa @
danlgunisuneN UL Ta Nl TEUGanwan luﬂaﬁ;uu a&gu‘lwswuaﬁwqmlumsmzqu
o % gﬁ e 1 a =1 a v dl' a a"‘ A
ﬂ’mu@uuvl,mummaulﬁ]amammmzumiﬂﬂmaﬁmLwaﬂszmquﬁmaaﬁwqm
a9nann Imslenvasanvuas laWaw lwEIn13én W Eurycoma longifolia, Tribulus
terrestris, Lepidium meyenii and Butea superba (Ang and Ngai, 2001; Cicero et al.,
2001; Gauthaman et al., 2002; Ang et al., 2003; Cherdshewasart and Nimsakul, 2003;
Tajuddin et al., 2004; Neychev and Mitev, 2005).

a9 8NIZREBURNTIDNATNNIILNG (Erectile dysfunction, ED) Lﬂuﬁ'ﬂﬁqﬂmu
d' 1 1 a L J Y a v
‘nmwamz‘nmaqmmwmmLLa:ﬁ]@lluyagmweﬂuﬂaquumnmu nautrsnalasassula
a a o A o & A o ' o '
fnAdoayulnanessiawldiduayulniniaordrlndlunisinsniznden

' = ; . A a

FUITONWNISLNGA (ED) L% NNSANENAVES Eurycoma longifolia wIalanantaids 1w

mInazguiwialunuwed 7 ldInn@nssunaiwe (noncopulator male rats) (Ang and
. L A & o A Sa ° Y A af | A
Ngai; 2001) wudhdzAwiureiiinaildwg@nssumanasasnydiu - deund
= 3 =3 o > wd' di
MIAnEAR8ARITUIUEITFNAIIN Montanoa tomentosa \URULWANNIABETI NN
(sexually inactive animals) WuiTATTRakIRNTAMAL I RBURAINDANTINN WAL

(Carro-Juareza uazathe; 2004) HuILasIN Tajuddin et al. (2004) Vl,ﬁ?im:r’]qvl%gl,m:

AV RRIGHES RN Syzygium aromaticum (L.) Merr. & Perry. (clove) wuinnrsiesnin
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\WNAINTTUNNING  (sexual activity) Tuwuin@iweuazlaifinaldifaunalunszinng
=< 4 wval @A a c.? . v
2113 Wmiuauuliiinsldiorfiaillun1ie sexual disorders 16
. i g A A A A Ada v A A !
Tribulus terrestris \DuNv8nrHanilanfoulfinaifinausrnmumanalungs
% a a a a R 1 a
UIENATIUaN1EY Iu uazBuliis Gauthaman et al,, (2002) ladansluuivaingdnyay
MINALAZANN AN D IBIZ LN (intracavernous pressure; ICP) 1%%1;]Lﬂﬂal,l,a$%1¢ﬁﬁ
ANAADILNE WUINANTENAIN Tribulus terrestris ﬁNaﬁﬂﬁﬁmﬁnmaa@iaugﬂ%mmm:
a QI ‘3’ 1 . o . .
NHNANTTUNLNALNNDW @831 Neychev and Mitev (2005) 9% Tribulus terrestris a1
= [ 1 A a n}l ra ] >3
dnwszavzasluunanaluauiazwuinfoshadlilinadaseauaaslun testosterone
Ao \ AN v [ A A A A
ludTuvasaunguaiquuazngufldiuasana wenaniluunuuawdsuianugaii
Lepidium meyenii %38 Maca SWIDLRNWINUULAZANUEINNIDIUMIFLRUT T990
INUANELAZNLIN Maca IHNAGaNEANTINNMINALLLLAUNAULALIT8T9339 (Cicero
et al., (2001)
fwniudinalnefifsnliiuansnwuiange i larsngmnazduinniania
a 1 a [ 1 Y Y o o A 1
iWInENITnM WLy TMwana1eTiia 15w 16 L3 (Elephantopus scaber) mailialais
(Betula alnoides) ﬁﬂﬂizﬁ‘uiﬁ(ﬁcus pubigera) azlnun (Diospyros rhodocalyx) (Thai
Holistic Health Foundation, 2003; Electronic library, 2005; Satingmor Community, 2005;
The Institute of Thai Traditional Medicine, 2006) WTLNNTHAA LT% NIILATBLAS (Butea
superba) ldsunsfinmuazsaniularingmluniinszduiiaas laswudiansanie
®EIWAINNINIATBLAITIN TN TUT A asaT e swalu e niin1azrdan
FUITDMNMNALae LN A¥Aa319ne  (Cherdshewasart and Nimsakul, 2003) 1l
2004 Deethae @nmlula lijduuazazlnunwuimssiansuianuduiudian

leliduananniiuanusnanInmane (sexual potency) udazlinaasanudnuluans

snandanuuTwg E%’]‘ﬁ%"i_lﬁ’]iﬁﬁ'@‘ﬁEl’]ll“lla\‘]@l:IﬂW]ﬁNaluﬂ’]ﬂﬁuﬁ’]u’]uaiﬁu@m&iﬁ
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v =Y Q€ =)
NAGAANMNENITONILNA. Sudwan LAsAtHe (2006a) laUszlingniasuaNITnnInmg
LWﬂmaammﬁ'@@”’amamuaamﬂmzmmﬁﬂumﬁm’;mﬂglﬂunm@imﬁaaﬁ'u 60 %
wudﬂmq)fﬁvl,ﬁ%'ummﬁ'@m:mmﬁwm@ 60, 120 WAz240 wn/nn. hvinlwiAanT
Wasuudadteauaaslaun testosterone WavinlAIzaUTasluU estradiol  aAAY (Sudwan
and Saenphet, 2007a) wufllaTuasanazwia 240 an/nn Awg@AnsumaieInng
1 v 1 1 a Qs J
Tyt 10 WLINUasNINMUNINAILANLAZWLNIIAA vacuole luirasauas (Sudwan
et al., 2006) 8814 IIAANENTENANITZTILFIVWIA 60 ¥A/NN AHATNIAPNURMILLEUY D
a nl ‘:§/ v 1 .
agILNUDL (Sudwan et al., 2007b) LLa:mmmaaLaumuquﬁﬂma seminiferous tubule
o ¥
NNV (Sudwan and Saenphet 2007a)
maxﬂaﬁ;ﬁ‘u N32a8 (Boesenbergia rotunda) gﬂﬁ,ﬂml‘*ﬁuazﬁwmLﬂuwﬁmﬁmsﬁﬁ
VL@Ti”ummﬁwashaLst'vxmmnﬂmmL%a’j’]ﬁqmawﬁ@lumua’%uammmwmuwa
& A A A 2 AV ea o & ' ) ° A '
wazidudrdnsfianianldinsduiinuaznand e liludsmdzayulnslnediasmgmlu
v o Q a @ { a Af a = v
MInszduiwia  AnenwiendszlugnilatuanTInMWNIWALaIENIENAdILLE
muaamﬂﬂiww‘luﬂwnmeg“mm@ 60, 120 Waz240 NN./AN. LWWIAN 60 % WUIN
msaﬁ'@@%mamuaamﬂmwwnnmm@ﬁNaﬁﬂﬁﬁwﬁfﬂmaaé’msmuauﬁumugluﬁnma
.. a & o ' ° o & @
289 seminiferous tubuletNyA% WAEINUINNIZTIVUIA 60 NN/NN TN HREIRIN
. . nl J o o g [ A '
U8J seminal vesicle LWNUW (Sudwan et. al., 2007a) 1agaIRNAIUIAGINEN TR BA
80 NA809 (Saenphet and Sudwan, 2007) WNITHANINARBINLINNTET 8T UM lstuay
fsiawa@iamsmﬁuuuﬂaﬂmzuu%nﬁuﬁ ueag19lINaNN MIANENDIUTEENTAIWATaan
dil L & =1 lﬂl L v 1 dl v Q{ 1 a
qmwgaq@mLﬂuﬂszmuﬂmmmmavlﬂ WAIA8NIBANONDTVAINITTIUAANANTIY
NISLNE LLazi:é'uaaﬂuuLWﬂ"msJEl'avl,&i"l,éﬂ,l,amwaslﬁl,ﬁuasi'mmﬁu%’mmmﬁwqmﬁﬂdn

> & & { £ & & | o o
274 mﬁmfﬂLﬁaammﬂmiaanqwﬁmaqﬁmagﬂwmumuagnuamazmaqamfmu’mLLaz

v @ '
w v A

AN T IGTURITRNG TIUDIITAIINARIT AI%bb msﬁﬂmmoﬁ%n‘jaLuumzﬁﬂmwa
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PBIWNNITZIURAADNDANTTUNILNA ANTUAWILUNLAL) NNV DIAIBFD srauaaslu

testosterone androstenedione (ADD) Uaz estradiol uazanmMzaaninInvaidmmzly

v vw
v AA

wiinnauuariBTyul Samnnansitsesiistaliduldinemoliarwgm

Iuﬂ'ﬁm:éjuﬁ’mﬁf@lu%wnﬁa g9y nazltiiunwinisluning anl%a&qyu"lwsﬁm%’u

v

wu‘ﬂmuamLa%uwﬁmﬁmm‘luﬁmﬁﬁaﬁwqmlumsns:éjuﬁmﬁfmi 'l

]
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iianewive - Tanszasn

1. ?mmwmlaaﬁnm:msléamiawq@mmmuww’lum}mnmeﬁsﬁauuaﬁmﬁqﬁuf

2. ﬁﬂmwamaaﬁwm:mﬂﬁy'u@imfmﬁfﬂmaaai’m:ﬁuﬁuf AMWARILUL JU39U8ENI
Lﬂﬁauﬁmadaqa WRZITAUTDSLUN testosterone, androstenedione (ADD) Uuag
estradiol lunyawagionauuazioaiywus

3. ﬁﬂmwamaaﬁwmmﬂﬁgu@iaé'ﬂwngamsﬁmﬂmaoé’mm:‘luﬂkwnmmﬁ'ﬂﬁamﬁfy

o

WusuazToaTyWug

o

o

4. mi?inmwamaoﬁﬂmzmUﬁu@iaé'ﬂwm:gamUﬁmﬂmaoé’mmz"l,@lu%kwrnLWﬁQ’Tﬂ
nauuazTLITyY Wy
5. NMIANHINAYDIUINITZT WG oA lafRaI N amﬁmﬁa@lwkmnmmﬁyﬁ DULRZIE

[

LTRYRUST

LADWIIIWIRY - IDNITANRWHITWIVY

NSLeSaNEAINaaDY

nIAnwIduaTIklEwUIN  Rattus norvegirus  SNUWUT Wistar  NI88IIWA

a

iwminyazanm 90-110 uaz 200-240 n3u lutedorion a1y 4 dlanw uazibaiyiug

a

o

911 6 MWW MNEUNFAINARDIUKITIE W InendBufas druamann
Tmiauaslsn animmesasuszguamuaneIgIui lddunIauliianamzn sy

FUTITNFATNARDI ATUTUNNLANTAS WRINeaeTaalnal (No. 11/2551)

ﬂﬁslﬁ%ﬂﬂﬁ'\ﬂizﬁ'\ﬂﬁﬂ
0o @ i v o A . L o A L
¥NWINTTINURA (Boesenbergia rotunda) NIIwIaLTeslndunduaisinIastn

uazauin iashulangainaassauamandasns
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m‘suﬂonéum‘mmaaa
a 1 v I 1 s 1 I 1 =1
wirsuuLangiwanaanidu 8 ngu e az 8 M Tagutianimasadiiln 2 saufa

' P & o o a o & ° o
FIUN 1 Lﬂ%%%LWﬂEﬂ@%?UL%?@W%D‘: (Pre-mature male rat) 37WI% 32 Q7

WL néjumaao 3 ﬂ@;mm:mjwmuqu 1 ﬂ@;u ﬂﬁju‘ﬂ@aaaﬁlzvl,@i”%'m"ﬁilauﬁ"mimﬂ

FANYIUNA 60, 120 LAz 600 UN./NN. UIRUNAL mumjumuquﬂauﬁaUﬁﬂné'ui'uaz 1

VA, LDuwaeaLitaIN 30 1%
1 dl & U a o 6 o Qs dl v
guh 2 \Hunglwad1TyWus (Mature male rat) $112u 32 61 Alains

o

LL'Lidﬂﬁj:uLLazmi‘ﬂ@aau‘*ﬁmﬁmﬁumuﬁ 1

Lﬁaauq@msmam NI BN ANTIUNSLNE ﬁmﬁfnmaaai'mzﬁuﬁ'uf
mmmﬁumuguﬁnmwm seminiferous tubule AMNRWILLUL gﬂi'w,l,a:mimﬁauﬁmao
af,ﬁ 32@UT5la% testosterone LAz estradiol (Sudwan et al., 2007a) é’ﬂwmzwwaagaﬂﬁs

ANNATBIBTANE  ANBIAZIANEBINGNVBIAL uazle wazdlarading1vadiiaaes

MU ARNY ANIINNIIINE

= ~
L@]i&l&d‘iﬂ‘lﬁalﬂﬂt&dﬂ

1aeA5N3¥in Vaginal Smear M%wwmﬁﬂnﬂéffs (nguaz 20 é1) lug291781 08:00
— 09:00 . ﬁmﬁaﬂﬂﬁﬁaglmwz estrous phase NMNAFAUNDANITTNNILNA

NINAFIUNYANIINNIILNA (Sexual behavior testing)

ﬁmwwef;jmlﬁlumaﬁﬁwmm@mau AUz 10 WA tNanIUTUAD 1A

= [l = w o <K a ¥ AA v 6 &
'«Nmau%wwmwaﬂﬂlumo ﬁdLﬂ@]LLﬂiU%‘Y]ﬂWQ@]ﬂiiﬁJ“ﬂﬁﬁLWﬂ@]’Jﬁl’J@W]ﬂuLﬂuL’Jaﬂ 30

a
WIN
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SLALTDI NN
° R o o ' ) A a
aau%wmzmmm’maL‘Wau’lLaa@%’mWﬂ’Waaa’Né‘ﬁ’m INBLRIDN  serum LAY
PuANENITAUTasluL testosterone WAz estradiol §1897 electrochemiluminescence
immunoassay (ECLIA) warITAUTasINN androstenedione (ADD) 207%

radioimmunoassay (RIA)

N13U321i% WIKRN2090 I RUAKE ANURKILKBLAZARNINYDIDFD
FunazaiozFuRusiNathintaimin uazin epididymis 1 dhamndansaw

WWIUUID90§3028 hemocytometer LLazﬁﬂmgﬂiNLLa:mimﬁauﬁmadaqﬁ

é’nwmzmoqamzl"imﬂ*‘uaa5m€nzua:5'ﬂmwmLé'fmh%gmﬁnmwm seminiferous
tubule

Wamne 1 iﬁdu’lﬁﬂmé'ﬂwmzmo@amU'imﬂmaoé'msmuﬁaﬁﬂmé'ﬂwmz
Tagviluazamnagnuasszosil VIRV fuiuszz3ug 283 seminiferous tubule Fg
inafiafild paraffin Aivnangoudas hematoxylin and eosin (H&E) uas periodic acid-

Schiff (PAS) waz iAW ALEWHUEWEINA1IVE seminiferous tubule mﬂﬁné’aaqamwﬁ

ANBMN199aNL15INeN (histopathology) 2asduuazla
irduuazlavidaidusuian tediunfnsiansmen193ane153ine,
(histopathology) @einaian AnLasgana28 hematoxylin and eosin  (H&E) &

periodic acid-Schiff (PAS) wazuianalagwensuwng
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[ a A 3 =
53@]‘”&‘11&@')7] gryadtNalaan

Rean ldundauazdiuundans g vadfaauaziiaiian

a ¢ v
MIATIERYaYA

"‘Jmsﬂ:ﬁﬁagﬂml"ﬁ analysis of variance (ANOVA) iz least significant

difference (LSD) lunytinfidnanuudsdmnlivinuwiienzidayalasld Kruskal-wallis

test Wz Mann-Whitney test eolisunsy SPSS version 17.0 WazinuadlI=al

wpEamnanan P < 0.05
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LHADWIITWIVY - NANTIIVY

1. WHANTIANMINA (MINLIF anudlumsliasen T lumIiasaunis
w3n anudlunIraaldainlzing LazT9a UM IEea LI 8IZINAATILIN)
. o a o @ a @ A =
anaaTMMIFING 30 witlunysrawer nguipaiywufldinadasuulas

asjwﬁﬁfm%'ﬁnujﬂnaawqammmameammnmmﬁﬁma§ (@139 1)

1319 1 Sexual behavior parameters of mature male rats treated with B. rotunda juice

(60, 120 and 600 mg/kg) and control groups. MF = mount frequency, IF =

intromission frequency, ML = Mount latency.

Parameter Groups (n=8 each)

(MeantS.D.) Control 60 mg/kg 120 mg/kg 600 mg/kg
Courtship 652.00+160.04 795.88+87.41 773.38+113.93 846.50+69.87
MF 8.751£5.90 18.50+10.74 17.38+10.84 19.62+9.21
IF 1.88+4.22 6.62+14.40 2.3844.24 2.3445.61
ML 170.12+388.77  43.00+43.60 16.25+£10.17 24.00£20.37
IL 1424.6+695.54 1354.9+784.59 1180.84+856.47 1402.5+736.20

There were no significant differences; one-way ANOVA.

Data expressed as mean and standard deviation (SD).

Walinmaustsnalumsfnmwgdnssamanadu 3 4299 az 10 Wil ny
) oA a & a A A \ a
°ll'T)LWﬂE\{VJﬂﬂE}N&JWﬂ@]ﬂ?SNﬂ”ﬁLﬂEl']W']i’]ﬁLLﬂzﬂ’]qNﬂluﬂ']i“ﬂﬂia&lluﬁ']ﬂ 10  WINLIN

ANNITI 10 WA 2 wae 3 adelivednn (P < 0.05) wmenanudlumasaald
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aitnzwaldiianuuandraiung 3 19081 ngIndwgAnTIuMENEINIMETANN
Wt 600 WN./NN. WRENG D9 10 WD 2 (@179 2)  wazAnNdlumIIaseun
anudntu 60 un./nn. dniindg lue 10 kil 3 nninguaiuquatiitbddny

(P < 0.05) 490171991 3

13719 2 Times of courtship behavior (seconds) of male rats receiving B. rotunda juice

at different doses for 26-30 days, in three 10-min observations over a 30 min period;.
1%'10 min = 1% 10 min observation, 2" 10 min = 2" 10 min observation, 3" 10 min =

3910 min observation.

Groups Day 26-30
110 min 2" 10 min 3910 min
(n=8 each)

Control 342.12+82.44° 163.62+64.89" 146.25+47.27"
60 mg/kg 363.75+54.83 204.00+66.29" 192.12+63.82"
120 mg/kg 342.88+26° 226.12+27.45" 208.38+77.64™
600 mg/kg 396.00+42.05% 239.88+35.43° 210.62+35.20"

2b¢ The mean differences are significant at the 0.05 level; Two-way ANOVA
followed by one-way ANOVA and LSD.



@139 3 MF (numbers) of mature male rats receiving B. rotunda juice at different

doses for 26-30 days, in three 10 minute observations over a 30 min period;. 1% 10
min = 1% 10 min observation, 2" 10 min = 2" 10 min observation, 3 10 min = 3™ 10

min observation.

Groups Day 26-30
1510 min 210 min 3710 min
(n=8 each)

Control 7.2545.122 0.88+0.99" 0.62+1.41°
60 mg/kg 11.62+7.54 3.12+3.40™ 3.75+2.77°
120 mg/kg 14.62+9.94° 2.00+2.07 0.75+1.17%
600 mg/kg 15.25+7.29° 2.12+1.25™ 2.25+1.83"

25¢The mean differences are significant at the 0.05 level; Two-way ANOVA

followed by one-way ANOVA and LSD.

TunwwedTunauaigywusnuilunsdunanseasis 30 wfiwgansumane

lifanuuwandiununguauguadnilidany (@139 4) Tnudlauihnsmoau

WNE 2 @7 (1 ANANUTNTH 60 UN./NN. TRBNAT Uz 1 aaNaNNENT® 600 Wn./nn.

ninen AwganssunIrealdadisizing
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13719 4 Sexual behavior parameters of premature male rats treated with B. rotunda

juice (60, 120 and 600 mg/kg) and control groups. MF = mount frequency, IF =
intromission frequency, ML = Mount latency.

Parameter Groups (n=8 each)

(MeantS.D.) Control 60 mg/kg 120 mg/kg 600 mg/kg
Courtship 600.50+164.59 611.12+164.20 699.88+149.65 627.00+£157.57
MF 15.62+13.22 15.50+13.82 14.62+8.09 14.08+12.23
IF 0.00+0.00 0.38+1.06 0.00+0.00 0.50+1.41
ML 289.25+525.76  75.88+102.59 17.25+£13.92 29.88+22.21

There were no significant differences; one-way ANOVA.

Data expressed as mean and standard deviation (SD).

agnglafiany Walimauwdstinamlumssanawgdnssumanedn 3 1299 az
10 wifilu 30 Wil wudmyznweadisrewaiyWuinnnguiing@nysumainoiwng
A A o ) a " aA |

(@179 5) uazanudlunmidasenluzig 10 wALINUINNIITI 10 WAN 2 uaz 3 aEnd
ipdnany (P < 0.05) snviundunilandrsinszmsaaaunanuuge 600 un./nn.
by v o a a a a a ° & \ A A a
wmina  Iwg@nssumsliaden Jenudgeaiiauensaans 3 129 vAnguaud
= A \ P " A = &
anudgslumaadeulugas 10 wifiuinannndnge 10 Wi 2 uazmia 3 i

(91714 6)
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#1319 5 Times of courtship behavior (seconds) of male rats receiving B. rotunda juice

at different doses for 26-30 days, in three 10-min observations over a 30 min period;.
1510 min = 1% 10 min observation, 2" 10 min = 2" 10 min observation, 3 10 min =

310 min observation.

Groups Day 26-30
110 min 2910 min 3910 min
(n=8 each)

Control 313.12+72.13° 160.88+70.74° 128.50455.46"
60 mg/kg 318.88+61.86° 162.12+63.33" 130.12+62.67°
120 mg/kg 359.38+113.88° 163.38+58.04 147.25+55.88"
600 mg/kg 315.62+43.78° 168.50+75.40° 142.88+60.14°

2P The mean differences are significant at the 0.05 level; Two-way ANOVA followed
by one-way ANOVA and LSD.
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1379 6 MF (numbers) of premature male rats receiving B. rotunda juice at different

doses for 26-30 days, in three 10 minute observations over a 30 min period;. 1% 10
min = 1% 10 min observation, 2" 10 min = 2" 10 min observation, 3 10 min = 3™ 10

min observation.

Groups Day 26-30
1810 min 2"10 min 3910 min
(n=8 each)

Control 10.88+11.06% 2.00+1.85° 2.75+2.19"€
60 mg/kg 9.50+7.56% 2.12+2.10 3.88+4.58"°%
120 mg/kg 9.75+4.13° 1.50+1.31° 3.12+4.55"%
600 mg/kg 7.25+5.70% 3.62+4.63" 3.50+4.50"%

abede The mean differences are significant at the 0.05 level; Two-way ANOVA
followed by one-way ANOVA and LSD.

o

2. AMANKIUKKDDIDFD - NPV NIWALTBLRTYRUTAIWINNTZTIIRAARITALAY

¥ v g’ @ [} A A J [l L) s
AW 600 UN./NN. WIRBNAD ﬁmwwmuuumaaaqammuamaﬁummm‘y (El] 1)

%

ud lwumadasuulaslunyionawaiywus qu 2)
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80.00
ab

70.00
ab

60.00
50.00 - [ Rk T

30.00

20.00 -

Sperm density (Million/mL)
5
8

=

o

o

=)
|

0,00 SEIEOEH I S N
Control 60 mg/kg BW 120 mg/kg 600 mg/kg
BW BW

gﬂ 1 Sperm density of mature male rats treated with B. rotunda juice for 30 days

(one-way ANOVA; there were no significant differences). The data were expressed

as mean + SD

70.00 ~

60.00 -

o T [ [ |

40.00 ~

30.00

20.00 -

Sperm density (Million/mL)

=

o

Q

=)
|

0,00 SIS I S I
Control 60 mg/kg BW 120 mg/kg 600 mg/kg
BW BW

31] 2. Sperm density of premature male rats treated with B. rotunda juice for 30 days

(one-way ANOVA, there were no significant differences). The data were expressed as

mean + SD
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v
o

3. AMNINDBIBFD - WUITUWANTBRTYRUTNAWIN T RARITAUA NN

%

4 v o A a & . o @ W
60, 120 1az 600 Un./NN. YIRUNN ﬁﬂmﬂ’lwaqmwwﬂluamdﬁ HIR fy LL@VLNWUﬂqj

o &

LﬂﬁU%LLﬂadlu%hﬁﬂﬁauLﬁﬁZyW%ﬁ (AMANWIN 1)

o

o >

4. STAUTDIINWING - w%ﬁ'\maa"ﬁ'samq"l;iﬁmmu@n@mﬁ'uaﬂ'wﬁﬁfﬂmﬂmmaasm

o

v

gasluwnalnaiaalin wanlassanlalanuaziagainlaoas szndanguifivi

NETWIAAUNLNGUAILAY (31 3 udz 4)

30.00
O Testosterone (ng/ml)

B ADD* (ng/ml)
B Estradiol (pg/ml)

N

o

o

S
|

20.00

15.00

10.00

Hormones (ng/mL)

5.00

Control 60 mg/kg 120 mg/kg 600 mg/kg
BW BW BW

Groups

Eﬂ 3 Testosterone, androstenedione (ADD) and estradiol levels of mature male rats

treated with B. rotunda extract for 30 days (one-way ANOVA and Kruskal-Wallis
Test (*); there were no significant differences). The data were expressed as mean +

SD.
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Groups

gﬂ 4 Testosterone, androstenedione (ADD) and estradiol levels of premature male rats

treated with B. rotunda extract for 30 days (one-way ANOVA and Kruskal-Wallis
Test (*); there were no significant differences). The data were expressed as mean +

SD.

(> 6 , A

5. Wmtinuasalez@unug (nmz 1ana lala oiiTauazdaugnyann) - wuniaed

9

L™

9y Wiflanuuandrinuatsfinsddyvesszauaailuwnalnaaaliu uaulas

v v
° o o

aafilalanuaziosai lagaa sznivngunfininzmosaawiunguaILgy (3U 5

L8 6)



34

1.20
g 0 Control
"3 1001 B 60 mg/kg
o
0 120 mg/k
S 080 - Mg’ g
= W 600 mg/kg
£ 060 -
(@]
©
S 040
[¢§]
=
I
= 0.20 -
o
0.00
Testis Caudal Seminal Prostate
epididymis vesicle gland

gﬂ 5 Relative reproductive organ weights (g/100 g body weight) of mature male rats

treated with B. rotunda juice for 30 days (one-way ANOVA,; there were no significant

differences). The data were expressed as mean + SD.
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Eﬂ 6 Relative reproductive organ weights (g/100 g body weight) of premature male

rats treated with B. rotunda juice for 30 days (one-way ANOVA; there were no

significant differences). The data were expressed as mean = SD.
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100

gﬂ 7 Diameter of seminiferous tubule of mature male rats treated with B. rotunda

juice for 30 days (one-way ANOVA followed by LSD; bP < 0.05, compared with the
control group). Cross-sections of seminiferous tubules were measured in each of 32
animals using a calibrated ocular micrometer under 40 x objective lens (groups; n =
160 each)
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gﬂ 8 Diameter of seminiferous tubule of premature male rats treated with B. rotunda

juice for 30 days (one-way ANOVA followed by LSD; bP < 0.05, compared with the
control group). Cross-sections of seminiferous tubules were measured in each of 32
animals using a calibrated ocular micrometer under 40 x objective lens (groups; n =
160 each)
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13749 7. Hematological examinations of mature male rats treated with B. rotunda

juice during 30 days compared with control. ANOVA followed by LSD (P<0.05) and
Kruskal-Wallis Test (*).There were no significant differences.

Group of male rats

Parameters Control 60 mg/kg 120 mg/kg 600 mg/kg
(mean + SD) (mean + SD) (mean + SD) (mean + SD)
Hematocrit (%) 51.63+3.02° 49.50+3.30% 49.50+4.24° 48.29+3.53%
Total WBC (cu.mm) 4282.5+1788.10 3610.0+2319.11 4576.2+1535.85 5428.6+1668.97
Neutrophil (%) 15.77+2.72 17.88+6.22 15.75+4.33 13.72+3.31
Eosinophil* (%) 0.25+0.47 0.38+0.75 0.25+0.47 0.43+0.78
Basophil (%) 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
Lymphocyte* (%) 80.98+2.44 79.63+7.59 80.37+5.51 81.86+3.98
Monocyte* (%) 3.00+1.92 2.13+1.36 3.63+2.39 4.00+2.94

71319 8. Hematological examinations of premature male rats treated with B. rotunda

juice during 30 days compared with control. ANOVA followed by LSD (P<0.05) and

Kruskal-Wallis Test (*).There were no significant differences.

Group of male rats

Parameters Control 60 mg/kg 120 mg/kg 600 mg/kg
(mean + SD) (mean + SD) (mean + SD) (mean + SD)
Hematocrit (%) 47.60+2.57 48.39+1.77 48.96+1.80 47.49+1.66
Total WBC (cumm)  4679.06+3000.61 2647.97+2014.17 2254.22+1856.67 4124.53+1165.05
Neutrophil (%) 21.04+5.39 19.96+3.13 16.96+3.47 17.96+2.69
Eosinophil* (%) 1.04+0.60 1.42+0.77 1.00+0.36 0.58+0.39
Basophil (%) 0.75+0.50 0.96+0.58 0.46+0.31 0.46+0.08
Lymphocyte* (%) 75.00+5.87 75.76+3.85 78.54+2.00 78.67+2.38
Monocyte* (%) 2.08+0.50 2.38+0.58 3.12+1.73 2.46+0.25
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Results of the experiments indicate that all doses of B. rotunda juice produced
no significant changes in the courtship behavior, MF, IF, ML and IL in the whole 30 min
period of observation between treated and control groups. We found similar patterns of
courtship behavior in three 10-min intervals over a 30 min period of all groups as in
mature male rats treated with K. parviflora (Sudwan et al, 2006) and B. rotunda extracts
(Sudwan et al, 2007a). Here, B. rotunda juice at the dose of 600 mg/kg bw affected the
pre-mature male rats in MF by consistent behavior throughout the three 10-min periods,
while that of control and other treated group was highest in the 1" 10-min observation,
and B. rotunda juice at the dose of 600 mg/kg bw affected the mature male rats in
courtship and the dose of 60 mg/kg bw affected the mature male rats in MF, being a
sign of sexual potential of male, reflecting its ability to copulate the female. Because
mount is one type of stereotyped copulatory responsed (Phaus et al, 2006), it can be
assumed that B. rotunda juice is necessary to maintain the time for copulation quality in
the longer period.

The present study, B. rotunda juice could not promote the androgenic and
estradiol hormones, reproductive organ weights. However, this research demonstrated
that sperm density, sperm qualities, number of the stages VII to VIII of seminiferous
epithelium, courtship and MF were facilitated by B. rotunda juice, it can be assumed to
advantage in male reproductive system and its effect is age dependable. Moreover, the
previous studies of the ethanolic extract of B. rotunda caused an increase in the sexual
organ weights and seminiferous tubular diameter (Sudwan et al, 2007a), and secretory

granules in Sertoli cell (Sudwan and Saenphet, 2007b).
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Our results showed no significant difference between body weight of the male
rats. All groups had a significant increase in body weight. There were no
histopathological changes of liver and kidney or no significant difference of WBC or
differential cell count in all rats as the works on mature rats (Saenphet et al, 2007). All
values were at a normal level (Sharp and La Regina, 1998). Thus, continuous high
concentration of B. rotunda juice could not harm pre-mature or mature male rats, which
could support the use of B. rofunda as a traditional medicine for primary health care

without toxicity (Hemhongsa, 1998; Chomchalow et al, 2006; Saenphet et al, 2007).
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Effects of Boesenbergia rotunda juice on sperm
qualities in male rats
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Boeszonbargia rotunda (L) Mansf. is one of Thai medicinal plants locally known for its male sexual
enhancing effect. However, the study of other impacts of thiz plant on the male reproductive system is
still very rare. To investigate the effects of B rofunda on sparm qualities, the fresh juice of this plant
was tested on both pre-mature and mature male rats by oral administration at the doses of 60, 120 aned
600 mogkg. bw for 30 days. The msults showed that B rofunda juice significantly progressively
increased the motility of aperm at the doses of 60 and 120 mog/kg bw and enhancad the number of
normal sperm at all doses in the mature rats. Additionally, significant prominant stages VI to VI of
saminiferous epithalium was found in treated mature rats at all doses. There was no effact of B rofunda
on the pre-mature rats. These findings suggest that the B. rofunda juices could enhance fenility by
improving the quality of sperm and its effact iz age dependable.

Key word: Boesanbergia rotunda, sperm morphology, sperm motility, seminiferous epithelium, pre-mature rat,

1

mature rat.

INTRODUCTION

The World Health Organization WWHD) has recognized
infertility as an important public health issue (Vayena et
al., 2001). A study reported that approximately 15% of
couples had had the experience of infertility at least once
in their lifeime (Evers, 2002). Hassun ot al. (2005)
reviewed that this problem effected on male factors of
51.2% of conjugal infertility and the males in 3&°: of
these couples had diopathic reasons with abnomal
somen analyses. Furthermorg, the reduction of sperm
qualities, clossly related fo increasing age has been
reported in humans (Auger et al., 1995).

Mary medicinal plants are widsly usad to treat or
relieve different aspects of male infertility for long times.
Evidently, ssveral studies in animals have shown that the
sperm qualities of males’ reproduction could be improved
by various medicinal plants such as Lopidivm meyani,
Hibiscus sabdaniffa, Zinglber officinale and Korean
ginsang (Bustos-Obregdn et al., 2005; Amin and Hamza,
2006; Park et al, 2007). In Thailand, Bossenbergia

*Carresponding author, E-mail: pasudwan@med.cmu.ac th. Tel:
+B6-53-045 312 axt. 208, +66-081-366-1526. Fax: +55-53-045-
and

rotunda (L) Mansf., commonly known as “Krachai®,
belongs to the Zingiberaceas family and is widely
distributed as commercial cultivation in the provinces of
Kanchanaburi, Makhon Pathom, Makhon Sawan and
Ratchabur (Chomchalow et al, 2008). Fresh rhizomes
have a characteristic aroma and slightly pungent taste
that are used for cooking in traditional medicine far
health- promation. The rhizomes of B. rofundz were found
to contain a variety of anficxidant active compounds such
as panduratin @ A, cardamonin, 2'5-dibydroey-4'-
methoxychalcone, 2" 4'-dihydroy-6'-methoerychalcone,
4-hydrosypanduratin A (Shindo et al,, 2008). Moraover,
there have been reported that some derivativ es isolated
from E. roiunda rhizomas have anti-dengue-2 virus NS2
protease (Kiat et al, 2008), anti-Halicobacter pylon
activity (Bhamarapravati et al., 2006) and has anti-inflam-
matory properties (Boonjaraspinyo et al., 2010). It had
also been reported to remedy many diseases such as
anti-flatulent, stomach discomfort, duretic, leucomhea,
anti-dysenteric  and  treatment of oral disease
{Chomchalow et al., 2008). Interestingly, a recent study
of B rofumda extract in male rats found that it could
increase the diameter of ssminiferous tubules and the
testicular and seminal vesicle weights (Sudwan &t al.,
20071,
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Even though there have boen a number of studies
investigating the actions of B rofunda’s derivatives,
scientific information about the effects of this plant on
reproductive properties is still very few. The presant study
is aimed to investigate the effects of B roiunda on the
gperm qualiies in both pre-mature and mature rats by
using two sperm parameters, that is, sperm motility and
gparm morphology as the assessment. The histologizal
morphology  of  seminiferous  epithelium  was  also
evaluated.

MATERIALS AND METHODS
Praparation of B. rotundajuics

The frash B retunds rhizomes from Chiang Mai Provines, Thailand
wera weighad bsfore being washed seweral times and then ai-
dried. Thasa rhizomes wera sliced into small pieces, blendad with a
frut extracter and then filtered. The B. rofundz juice wes preparsd
avary 3 days and kept at 4°C in a refrigarator.

Animals and raatmant

Sixty-four male Wistar rats {PAates norvegicus) were purchased
frem the Mational Laboratery Anima Centre, Salaya, Makhom
Pathom, Thaland. Pre-mahrs rals, agad 4 weeks and mature rats,
aged & waeks (n = 32 each) were housed (3 rabs [ cage) under
standard conditions, contrelad temparature at 25£2 55 with 12112 h
ght / darkness regimen and were fed commercial diet (CP. Mics
feed Moo 022) and water.

Thay wera then acclimatizad for one wesk befora starting the
axpariments. Each of tha animals’ age groups ware dividad into 4
batches (n = & each) and were fed by neadk-faading inte the
asophagus with B. retunda juice at the doses of G0, 120 and G620
mg'ko bra for 30 days, respsctively. Tha contrad group only received
dislilled watar at 1 ml' day. Afler 30 days, the animals wers
secrificed to remove the reproductive organs. The experimeantal
procedurs i in accordance with the imstituiond guides for the
Animal Cars and Lke (No. 11/2851) and approva cblained from the
Animal Ethics committea, Faculy of Medicine, Chiang Mai
Liniwearsity.

Sparm motility analysis

The sperm ware collectad from the right caudal epididymis which
wee dissectad to relass the sparm inte 10 ml of normal saline
(0.9% MaCly. Then, the sperm were placad on the slide and
coverad with a covar slip for matiity analysis under a light micre-
scopa using x40 objective lens. Sparm motility classification was
divided into Tour patterns; the progressive, the non-pregressive, the
circle, and the non-motile sperm. A fotd of 200 spemn wears counted
p=r animal.

Sparm morphology analysis

Sperm in normal saline was smeared on a clean slide. The slids
wes air-dried and fixed in methanol. Subsequently, it was stained
with methylene blus and basic fuchein on a haot plate. Then, sparm
morphology was assassed under the Bght microscope using =40
chjective  kns.  The morpholegical  features  of  individual
sparmatazoa were cassified into four pattarms; the normal, the
sparm with abnorma head and normal tail, the sparm with
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dbnomnal head and tail, and the sparm with normal head and
abnomnal tail . A total of 600 spearm wers identified per animal.

Saminiferous e pithe lium e xamination

The kft testes were dissected and then fimed with 43
paraformadehyde, dehydrated n a graded series af ethanal, and
finally ermbedded in paraflin wee. Paraffin blocks were cut al 5 pm
thick: and stained with perisdic ecid-Schiff's reaction (PAS) and
countar-stained  with  hamatceylin,. The =sampling  opcles  of
seminiferous apithdium 20 tubule profiles for each seclion wers
identified accordng to Hess (1200} and then the stages VI to VI
wera counted. The histdlogical appearances of testicular tissus
wera also abserved

Diata analy sis

The sparm matility and marpholegy data ware exprassad by mean
+ standard deviation (S0} and analyzed by one-way analysis of
wariance (AMCWVA) followed by Bonferroni test In case of the
homageneity of wariances showing significant diferencas, the
Fruskal-Wallis test follawad by Mann-\W hitney test were used. The
SPSS wersion 17.0 was employed for all statistical analysis. The
differences were considered statistically significant when  the
prabakility wes l2ss than 53,

RESULTS
Effact on sperm matility of male rats

During the experiment with B. rofumda juice, no clinically
abnormal signs or death were obsarved in any group of
the animals. There were no significant changes in the
sparm motility of pre-mature rats treated with B, rotunda
juice when compared to the control (Table 1). The
progressive movement of sperm was  significartly
increased in mature groups receiving at the doses of &0
and 120 mg'kg.bw (p<0.05) when compared with the
control group { Tabla 2.

Effact on sperm marphology of male rats

Types of sperm abnormality

Abnormal head, hairpin neck or bent tail was nomally
found in all of rats treated with B rofinda juice including
the confral groups (Figura 1), In all pre-mature groups,
the sperm morphology was not affected by the
administration of B ratunda juice at any dose (Table 3).
On the contrary, the mature rats freated with B rofunda
juice at the all doses showed a significant increase in the
number of normal sperm and decreass (p=0.05) in that of
the abnormal sperm tails when compared to the contral
(Table 4).

Hiztological tha saminifercus

apithelium

appearance  of

Generally, nommal histological characteristics of the
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200, Cederrath et al., 2008) of mitochondria activity in
sperm. In contrast, mature rats receive B rofunda juice at
the doses of 60 and 120 mgko. bw showing a dose-
dependent responss of sperm progressive movement;
this may be due to concentrations been appropriated and
not becauss of excess astrogen. However, further study
should e done to wverify if B. rofunda could activate
CREM and sparm anargy.

The present study demonstrated that the number of the
stages VIl to VI of saminiferous epithelium in the mature
testes rats treated with B rofunda juice was higher than
that of the control group. Since the stages VI to VIl in
the cycle composed of step 7 of the round spermatids
and step 19 of the elongated spermatids (Hess, 1990),
the mare number of the stages VI 1o VIl of seminiferous
gpithelium in the mature rats could result in increasing
the number of mature sperm releassd from the testes.
Consistently, Bustos-Obregdn et al. {2008) reported that
the increase in length of stages VII to VIl seminiferous
gpithelium in mice resulted from improvement in the late
stages of spermatogenesis.

In conclusion, B rotunds juice could significanty
improve sperm praduction and qualities in mature male
rats. It is possible that B rotundz juice could promote this
effect via anfi-oxidant property and may stimulate CREM
activation, but the precise mechanism needs to ba further
investigated.
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Boesenbergia rotunda (L.) Mansf. Juice did not Affect Androgenic
and Estradiol Levels in Premature Male Rats
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Abstract

Aim: To determine if Krachai, Boesenbergia rotunda (L.) Manst., juice could promote an
increase of the androgenic and estradiol hormones, reproductive organ weights and epididymal
sperm density, and at same time, produce toxicity in premature male rats. Methods: Thiy-two
premature male Wistar rats (4 weeks old) were equally divided into a control and three B.
rotunda juice-treated groups. 8. rotunda juice was orally administered at the doses of 60, 120
and 600 mg kg body weight, to treated groups of male rats (» = 8), daily for 30 days and the
controls received a similar amount of distilled water. After the treatment periods, all animals
were anesthetized on day 31. Their blood was collected for hematological analysis. Serum was
prepared for the electrochemiluminescence immunoassay (ECLIA) to determine testosterone
and estradiol levels and the madioimmunoassay (RIA) to determine androstenedione (ADD)
levels. The reproductive orzans were dissected and weighed and the epididymal sperm density
was evaluated. Results: There were no significant differences in serum testosterone,
androstenedione and estradiol levels, the relative weight of the reproductive organs (testis,
caudal epididymis, seminal vesicle and prostate gland) and sperm density between the control
and treated groups. Toxicological study revealed no significant difference of hematocrt, WBC
or differential cell count. Conclusion: B. rotunda juice did not modify the testosterone, ADD
and estradiol levels, the sexual organ weights, or the epididymal sperm density during the 30
days of treatment, and high concentration of juice could not harm premature male rats.

Keywords: Boesenbergia rofunda, androgenic hormones, estradiol, premature rat, toxicity
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