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Abstract

Project Code : MRG5180271

Project Title : Effect of Tabernaemontana divaricata root extract on mice reproductive

system after long-term exposure

Investigator : Dr. Hathairat Kruevaisayawan

E-mail Address : hathairatk@hotmail.com

Project Period : 2 years (15 May 2008 — 14 May 2010)

Abstract

Tabernaemontana divaricata root extract (TDE) has been used as traditional medicine for
prevention and treatment of many diseases or conditions for a long time. The objective of
this study was to investigate the effect of TDE on reproductive system and sex hormones in
female and male mice. Adult female and male mice were divided into 4 groups (10 mice /
group). Mice were fed daily with TDE suspended in propylene glycol at the dose of 0, 125,
250 and 500 mg/kg BW/day for 4 and 8 weeks. After treatment of each period, blood
samples were collected by cardiac puncture for measurement of serum testosterone levels
in male mice and measurement of serum estradiol and progesterone in female mice. Sperm
concentration and motility from cauda epididymis was determined. The testis, epididymis,
seminal vesicle, ovary, and uterus were dissected and weighed. The histopathological
examination of reproductive organs was performed. The results showed that the treatment of
125 and 250 mg/kg BW/day of TDE for 4 weeks significantly increased sperm concentration
(P < 0.05) when compared to the control group but no significant differences when
treatment for 8 weeks. There were no significant differences in sperm motility, serum
testosterone, estradiol and progesterone levels between each group. TDE treatment did not
significantly change the body weights and the relative weights of reproductive organs when
compared to the control group. Histology of reproductive organs was normal in all groups.
These results demonstrated that the oral administration of TDE at the dose of 125, 250 and

500 mg/kg BW/day had no adverse effects on reproductive system of both male and female



mice; moreover, sperm concentration after treatment for 4 week at the dose of 125 and 250

mg/kg BW/day was significantly increased.

Keywords: Tabernaemontana divaricata, reproductive system, sex hormones, sperm
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(Yoysungnoen et al., In press) u@ﬂmnﬁﬁaﬁmiﬁﬂmﬁqmmmmmﬁmﬂﬂwmﬁiﬂﬂﬁﬂm‘ﬂﬂ
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al., unpublished data)
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(Palliative therapy) IRENeNENNIATNNNINNUAU cholinergic Tuwanee] JUWLL nagndn
Uszdumnudsaniniganne n1sldanstugaanlad acetylcholinesterase (AChE) (Enz et al,

q

1993; Growdon, 1992)
wanannaineiaadalamesfoaansianadude AChE wda a1nn1sAnEImMIN
a 1 13 [ A [ a o
srumanganudn  nieldaesluuealnaauainnsoilasiuizeandnsniaiinlenda lome sl
guegelél (Henderson et al., 1994; Yaffe et al., 1998; Morinaga et al., 2007) wsin slasL
safluwealanauatamaaiuscazinaiung azipnudssseadunslussuu@uiug vinlnns

N FTHAsne IHIWNNINTY uNzisuN (Colditz et al., 1995; Weiss et al., 2002) 15454
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14 (Riman et al., 2002) visanzi3utiayInssnngn (Ziel, 1982; Horn et al., 2005) AsLINI91N

ayulnsunldanaidunisdenuilsuanmiaainnisldae sl lunsilasiuainisdalowes
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o X o o = a Ly oA o aay = = .
sl lunmeasstiiiluasaiavey Ienaasiignadiuen an Adelipainifineg
<. A o s R a o om o o = = o . =
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8.1 Animals
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8.2 Preparation of Tabernaemontana divaricata extract (TDE)
isnwadeuniudugudn wazeuuinigomni 55 °C Wanun wazarinlng

¥ ] i
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WIF9T ansannueanageaaInINiadaugniiniazae’li propylene glycol lutFunamnge

A et ldlaulidndneaaanieiln napaannimeaasldaisanaieranlunsaimanii

8.3 Experimental design
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iy ICR mice wAg gnutseaninanisguiiy 4 ngu nquaz 10 6 Tnengun 1 @9
lunguaduan (control) 163U propylene glycol (PG) Tuisunmswinduiiunsaasansaning
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wla andinnisdunazadtnslussuuduiug Ui uterus, ovary, oviduct, vagina, Was
breast tissue aanuntliuglumeszanin e ldAnmansnienisqanieinin Tne

nsfednuinees uterus waz ovary newtin ldud luinenmseann

8.4 Vaginal smear checks
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8.5 Sperm analysis
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8.6 Hormonal analysis
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8.7 Histological examination
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(10% neutral buffer formalin) uanasinetias 24 F2Tug anuainduillaniniun1snI4as
1naan (dehydration) lu ethanol NRAMdRdURNTUANa1AL uaztinldudlu xylene Tanin
Ny clearing reagent anniuasinguileluilelu paraffin block  TiNTwHaNAAN AN
wdsennne 5 lulasiums uazdlansae hematoxylin - WA eosin - AINUUEINIANEINNT
wWasuulanislassairsresaaduazilaiianialindasqanssminaziiannineldndes

¥

tnegl Nikon digital camera DXM 1200 C #Anagiundesqanssail Nikon microscope

a

ECLIPSE 80i

8.8 Statistical analysis
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9. HANNTNARDILASIANTUNANITNARDY
9.1 NARINSLATURNTANANENUANTINWATRU L UUY WAL

1) Body and organ weights

oy

'
v o =

wniindaaesuyn iiuarsainsnyatauynauin ldiainuunnsdigasinag

'
o aa A =

dgdrAnyneadaiemauiunguasLan luwacdLlnvinaentean1maaed saugnaly Fig. 1
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—— TDE-500

Body weight (g)
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a 1 2 3 4 ] 3] 7 g
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Fig. 1 Body weights of male mice treated with Tabernaemontana divaricata extract at O,
125, 250 and 500 mg/ kg BW/ day (TDE-0, TDE-125, TDE-250 and TDE-500, respectively).

The data are expressed as the mean & SEM.

Ty v
a K
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v 1
' a
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ANNINNAMYNANALIANAENNITRIANATYNNATEA (p < 0.05) Aauandly Table 1
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Table 1 Effect of the 0, 125, 250 and 500 mg/kg Tabernaemontana divaricata extract (TDE-
0, TDE-125, TDE-250 and TDE-500, respectively) on body weight gain after 8 week of

treatment

Group Body weght gain (g)
TDE-0 495+ 0.52
TDE-125 435+ 033
TDE-250 574+ 048
TDE-500 740+ 089 *

Each value is expressed as the mean & SEM

*p < 0.05 as compared with TDE-0
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Table 2 Relative organ weights (organ weight/body weight) of male mice treated with 0, 125, 250 or 500 mg/kg BW/day of
Tabernaemontana divaricata extract (TDE-0, TDE-125, TDE-250 and TDE-500, respectively) at 4 and 8 week of treatment

Testes weight (mg/g)

Epididymides weight (mg/g)

Seminal vesicle weight (mg/g)

Group At 4 wk At 8 wk At 4 wk At 8 wk At 4 wk At 8 wk

of treatment of treatment of treatment of treatment of treatment of treatment
TDE-0 8.264 £ 0.189 7.735 £ 0.490 1.614 £ 0.111 1.48510.076 7.350 £ 0.746 9.357 £ 0.349
TDE-125 7.191 1 0.364 7.026 & 0.541 1.324 £ 0.071* 1.290 £ 0.053 7.553 1 0.387 9.986 £ 0.552"
TDE-250 7.983 1 0.428 6.468 £ 0.653 1.361 = 0.029 1.218 + 0.055*" 7.617 £0.853 10.944 £ 0.705
TDE-500 7.853 1 0.435 6.428 1 0.673 1.405 £ 0.035 11731 0.048*"  8.111 £ 0.556 9.927 £ 0.436"

Each value is expressed as the mean = SEM of 5 animals

*p <0.05, ** p <0.01 as compared with TDE-0

#p < 0.05 as compared with 4 week treatment
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2) Histology of testis, epididymis, and seminal vesicle
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1nd (Fig. 2) Aedsznevlddqe seminiferous tubule ﬁgﬂﬁmmumwﬁﬁmumﬂ e lusa
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Fig. 2 Histological comparison of testis at the 4 week (a

125, 250 and 500 mg/ kg

period of mice treated with Tabernaemontana divaricata extract at O

Scale bars = 50 Um.
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TDE-0

TDE-125

TDE-250

TDE-500

Fig. 3 Histological comparison of epididymis at the 4 week (a-d) and 8 week (A-D) of treatment

period of mice treated with Tabernaemontana divaricata extract at 0, 125, 250 and 500 mg/ kg

BW/ day (TDE-0, TDE-125, TDE-250 and TDE-500, respectively). Scale bars = 50 [im.
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TDE-O

TDE-125

TDE-250

TDE-300

Fig. 4 Histological comparison of seminal vesicle at the 4 week (a-d) and 8 week (A-D) of
treatment period of mice treated with Tabernaemontana divaricata extract at 0, 125, 250 and

500 mg/ kg BW/ day (TDE-0, TDE-125, TDE-250 and TDE-500, respectively).
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3) Serum testosterone levels
svAuzeiluy testosterone lu serum aesnynnNngui tiiuansainluiunnsingiv

o

At AT AN ATUN AT ATUNGNAILANAABATINN1INARDY Aauandlu Table 3

Table 3 Serum testosterone levels in male mice treated with 0, 125, 250 or 500 mg/kg
BW/day of Tabernaemontana divaricata extract (TDE-0, TDE-125, TDE-250 and TDE-500,

respectively) at 4 and 8 week of treatment

Testosterone levels (ng/ml)

At 0 week (basal levels) 144+ 0.86

At 4 week of treatment

TDE-0 0.73X0.19
TDE-125 1.75 1 0.81
TDE-250 1.06 X 0.34
TDE-500 2851123

At 8 week of treatment

TDE-0 0.46 +0.22
TDE-125 22291 13.15
TDE-250 1.63 X 1.36
TDE-500 4591 1.48

Each value is expressed as the mean & SEM of five animals
ANNANNINAABILIAAIINANsainsINNATauliaNa androgenic effect uay

, ) = ' = o oo
anti-androgenic effect Wasannlinunisasuulasuesssiugesluu testosterone sanwdla

4 ¥ .
NUNTUABULUa989111N testis
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4) Sperm concentration and motility

1 v 1
\Hedugaszey 4 dlavieenimeany nudmyngunlaiuansainauin 125

q

o

waz 250 Wn/nniuinda/u daonududunessnegaisauedeldedAyneata (p <

0.05 uaz p < 0.01 MNANAL) WaauiuNguAILAN (Fig. 5) Tnaadududurassinagaly

a

NANAILANWINGL 26.72 £ 6.91 A ussaladans luaneinyngunlasuasaninuun 125

waz 250 1n./nn.dmnnsydu dponnduduressinaganiniy 48.34 £ 2.88 uaz 59.38 = 5.17

I Aa

AuiAaladans ANNANAYU  wAtalEdNdieIuIs 500 NA/ANLIUTNA/AYN WL9IANN

dindusessneganduanas (40.14 t 8.65 AusaseNadans) wasluiaauusnsisadied

o

eI dAryniean UNQNAILAN

POLIANHANT ORI AN Aruneali (p < 0.05) Wanauiuszey 4 dUand uazlungui

aa

IiFuansarin wudﬁmmﬁwﬁummﬁqmﬂwLLmTﬁmmmmuﬂ?mmmiﬁlﬁuﬁu usiaeinalsf
AANNUAN INH AN LANFNatHTdATyTUNgNALIAN

mmﬁu%ummmwL%’u%’ummﬁfmzﬁlumﬁm@juﬁ%’i”ummﬁmmm 125 uay
250 unnn.nvindAL Wanan 4 dlawid ldunAnannaases androgenic activity Tuans
armnZlinunnduulasassziuaesluy testosterone withazifinanuaanzives
anti-oxidative activity 184413 alkaloid inuluansafnuanusnneden TnenAnnsfisdy
189326 glutathione 48 superoxide dismutase WHWAHANLIIENNULIEY Gupta LAZANLY
(2004)

dauntsinenazesansatasmnuedausanuauslunsnaenlumaessa

aganL9 wlafifusn1snaaulneeFnega lWMYNguAILANLAENANNAADIN LAFUANsa AN

v
o o aa o

gua A MuAnEsiuet elds & ATyneats idludasszazioan 4 uay 8 duanviueanis
nAad (Fig. 5) uaznudnienFaumeuedidfuinisinaeulnresagaluscay 8 4Uanviien
anasndnlutdogszey 4 dlanvieanimeaasuiynngs Tnaanizlungunlsduaisainaun

v ]
125 uaz 250 1n./nn.dmtinga/du SaauunnsiseseliladnAynieaifnseudng 2 a9nani

NARXBY
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Fig. 5 Sperm concentration and motility of male mice treated with Tabernaemontana
divaricata extract at 0, 125, 250 and 500 mg/ kg BW/ day (TDE-0, TDE-125, TDE-250 and
TDE-500, respectively) at 4 week (white column) and 8 week (black column) of treatment.
The data are expressed as the mean & SEM of five animals. * p < 0.05, ** p < 0.01 as

compared with TDE-0, i’ p < 0.05, # p < 0.01 as compared with 4 week treatment.
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9.2 uarRINIg bAsURNSAN ARENLAINTINWAdaR LRy WALHE
1) Body weight

wmiindaaesuyn iiuarsainsnyadauynauin ldlaanuunnsdigasinag

%

dednAtynadflamauiunguatuanlusazdlainaandoinimeass dauanslu Fig. 6

36
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Fig. 6 Body weights of female mice treated with Tabernaemontana divaricata extract at O,

125, 250 and 500 mg/ kg BW/ day (TDE-0, TDE-125, TDE-250 and TDE-500, respectively).

The data are expressed as the mean & SEM.

o

o ~ 5 o A a
LLW]LN@L‘]J?EI‘LILVIEIU@H’MMH INENN

v v
24 (body weight gain) WUUMINAU84

WY 4 nguRanEunaaaslaAwindy 30.73 £ 0.54, 28.06 £ 0.88, 29.42 & 1.04 uay 29.82

o o

+ 1.16 ¥ FelaifAnuunnsinsiuatwlilud Ay eais uiileduganimases (8 &Uani)
wydTmiInAaWingL 29.86 + 1.01, 29.54 & 1.45, 32.04 £ 1.51 uaz 32.31 £ 1.72 nfulunga

1 v v
AlFFUaNTaRALETNNL 0, 125, 250 WAZ 500 NA./AN.UMLINFY/SU ANAIAL azifiuleantinmin

o a

NN TUNUNAIAUGANNINARDTUUYN

UNLF5UAN987AUNA 250 LaT 500 WN./AN. 1IN

q

a o o

F/d HAtNnndynanAtuANe Rt dATUMNanA (p < 0.05) Aauanslu Table 4
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Table 4 Effect of the 0, 125, 250 and 500 mg/kg Tabernaemontana divaricata extract (TDE-
0, TDE-125, TDE-250 and TDE-500, respectively) on body weight gain after treatment for 8

week

Group Body weight gain (g)
TDE-0 -0.87 £0.69
TDE-125 148+ 0.75
TDE-250 2.6310.70
TDE-500 2.50 £0.83*

Each value is expressed as the mean & SEM

*p < 0.05 as compared with TDE-0

2) Relative weights of reproductive organs
HaTasansainsInwadausiatuinuesadaaslussuuduiugwandgs  leun

1 v v 1
uagn (uterus) uazdsld (ovary) Weduganiamaasy wudnuuwiinaes uterus WamnLy

' '
a a oA

dmandausiavnuingony  dannsauluyngunlafuansainuuin 125 uay 250 wn/nn,
Wuiindo/Au Wamauiunguacuau Twaniuygnguildiuansatnauin 500 wn./nn. wWmn

U Q

F/du HAnanadndnguatuANLanties (Fig. 7) usatnelsfinunudniiiuinaes uterus Tumyh

1
o [ % aa A

IHuansanaynauin ianuuansetnaltidAnyneadfmamauiunguacuny

douthuiinaay ovary Werniludnsdausetinuinsany JAisawanes

Tunynguldfuansainawin 125 un/nn. iwindo/du Wemaudunguacuan Tuanziuyg

|
oAl

naunlfiuansannIuIa 250 waz 500 Wn./NN. Wntinda/du AAtanaendanguaALANantias

q

(Fig. 8) usiatinglafimunudninminaes ovary Tunyildiuansanannauin Tudaanuwnneing

ataNTTiA AN alfAleMauiuNguAILAN
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Fig. 7 Relative weights (organ weight/body weight) of uterus of female mice treated with 0,
125, 250 or 500 mg/kg BW/day of Tabernaemontana divaricata extract (TDE-0, TDE-125,
TDE-250 and TDE-500, respectively) after treatment for 8 week
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0.3
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Fig. 8 Relative weights (organ weight/body weight) of ovary of female mice treated with 0,
125, 250 or 500 mg/kg BW/day of Tabernaemontana divaricata extract (TDE-0, TDE-125,
TDE-250 and TDE-500, respectively) after treatment for 8 week
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3) Estrous cycles

wydonlng)lunnauiiseussey estrous cycle Unfinaandasnimeses Tned
| = o ' v @ .
AAtlssinny 4 — 6 4 Tnaudseanlidlussey proestrus, estrus, metestrus way diestrus
1 a a A ' . = ! 3 dld
uwazlinumuinUnfveanadaiinse T vagina Huydautiaaiiseussay estrous cycle

wundnUnf Aelseannd 7 - 8 Ju wANANaNL@Nea89nN9ina cycle Wulna

4) Histology of reproductive organs and breast tissue

ANBOUTNNAANIEANIAT9 ovary Tunyynngu lnumuEaLnanielasea¥s
(Fig. 9) Tnannglu ovary 1lsznavliléiag ovarian follicles 1ua‘zm&im1 o primary, secondary

waz Graafian follicles S1UAUNIN WAz INWLIAMNUANFANNIZUIUYLAAZNAN

ANWIUENINRANIERNIATEY uterus EBRUAANIINARBINUGT Uterus TBIUYNN

A o

ngnuassansninelassainlng (@ 10) Renidvaesusgnilsznaudondu 3 duda
endometrium, myometrium WAL perimetrium Imedi endometrium ‘qu&z‘hf;l simple columnar
epithelium LWALWU uterine gland AUAUNN  THNLAMNLANFNGT89971IU uterine gland,

AINMUIUBY endometrium LAz myometrium Tunylsiazngs

ANHOUENNAANILINIATDY vagina TUNUNNNgN WAANANHUZI8Y epithelium

i v
nagluszaz proestrus (317 11) Ae 1ludu stratified squamous epithelium AsudNUNIUAZE

nN13uQAAaNYe4 nucleated cell WnxluW lumen Wudaas keratin ARAUN surface epithelium
o o o dl 1 1 o 1 . di/ dl % . < 1
dmiuedenzan wuverhld (oviduct) uaziilaiEiawnuu (breast tissue) il

wumAuEaLUnNAl] nelaseaiie ialussAuNunNednIA (gross anatomy) UATAANNEANIA

(microscopic anatomy)
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Fig. 9 Histological comparison of ovary at the end of treatment period for mice treated with

Tabernaemontana divaricata extract at 0 (A), 125 (B), 250 (C) and 500 (D) mg/ kg BW/ day.

Scale bars = 200 LLm.
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Fig. 10 Histological comparison of uterus at the end of treatment period for mice treated
with Tabernaemontana divaricata extract at 0 (A), 125 (B), 250 (C) and 500 (D) mg/ kg BW/

day. C = uterine cavity, E = endometrium, G = uterine gland, and M = myometrium. Scale

bars = 200 Am.
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Fig. 11 Histological comparison of vagina at the end of treatment period for mice treated
with Tabernaemontana divaricata extract at 0 (A), 125 (B), 250 (C) and 500 (D) mg/ kg BW/

day.
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5) Levels of serum estradiol and progesterone

o o

. -dl Var 1
srAUaRsiNU estradiol 14 serum ﬂ@ﬁﬂl&ﬂiﬂ?ﬂ@’]?@ﬂﬂVlﬂ‘lIH’]@iNNﬂﬁ]’]N
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o o Qo U al

WANEINNDENNNTIANATYALNGNAILANAABATINNNINARDY ABATIATAT cycle 1 7 WA 14 U
dl I o . | dl dl o A
WaFaufeussAu serum estradiol WNUPNNNQYNNTZYT cycle 1 7 WAz 14 N cycle 0 1139

nauBENN1IAaad (basal level) wudmylunguasuANdszAl serum estradial 71 cycle 1 14

i
o o 1A

Aranavat WRTEA1ATYN19aD s Tuaenuyngunlifuaisadaynauin Tdwumauunnsig

q

1 A o o

ateldpdAtyneatansluszes cycle 71 7 waz 14 (3U9 12)

dnusziuaasiuu progesterone 1w serum  ansuynngulasuansainlid

q

'
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AHUANENNEENNHTIIA Ay vanAde e LI auAUNgNATLANAREATINIINAREY (FU7

13)

50 +
— 40 %
E
o
[= 3
=30
@
=
a
o 20 A — 4 TDE-D
g —-m—- TDE125
w —&— TOE 250
w10 4
-- % -- TOE-500
0 T 1
0 7 14

Estrous cycle

Fig. 12 Serum estradiol levels in female mice treated with 0, 125, 250 or 500 mg/kg BW/day
of Tabernaemontana divaricata extract (TDE-O, TDE-125, TDE-250 and TDE-500,
respectively). The blood samples were collected on the proestrous phase of 0, 7, and 14

cycles. *p<0.05 as compared with the basal level at O cycle. The data are expressed as the

mean X SEM of 5 animals.
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Fig. 13 Serum progesterone levels in female mice treated with 0, 125, 250 or 500 mg/kg
BW/day of Tabernaemontana divaricata extract (TDE-0, TDE-125, TDE-250 and TDE-500,
respectively). The blood samples were collected on the proestrous phase of 0, 7, and 14

cycles. The data are expressed as the mean & SEM of 5 animals.
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