CHAPTER III

MATERIALS AND METHODS

1. Animals

Adult female Wistar r cycle ( 4-5 days ) for at least 3

consecutive cycles, age 60 da

. § Qult male Wistar rats , age 60
days, weighing 250-300 g M | \ Centre, Mahidol University

age in a room with controlled
¢ maintained at 25 + 1°C at
Primate Research Unit, D ‘ \u\ of Science, Chulalongkorn
University. Food and water were . The animals were handled regularly

for 2 weeks before the onset of the study. All experiments were performed between 08.00-

10.00 h.

J

2. Experimental procedufe

ﬂ‘lJﬂ’J ‘Vlﬂ'ﬂi?ﬂﬂ’m‘ﬁ
Aqlmlwﬁtm ﬂﬁﬂélﬂama(ﬂrats/gmup) for

4 experiments as follows:

Experiment 1. The effect of B. superba on sex hormone levels and reproductive organs in
adult cyclic female rats.

Experiment 2. The effect of B. superba on sex hormone levels and reproductive organs in

adult ovariectomized rats.
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Experiment 3. The effect of B. superba on sex hormone levels and reproductive organs in
adult normal male rats.
Experiment 4. The effect of B. superba on sex hormone levels and reproductive organs in

adult orchidectomized rats.

In each experiment, the rats

follows;

Wided into 5 groups (10 rats/group) as
Zf.-

Group 1: negative control or ered with 0.7 ml of distilled

water
Group 2: 10-BS group, rats 10 mg/kg. BW/day of

B. superba in 0.7

rats were admini

Group 4: 250-BS group, s ed
S LN

Group 5: positive control or B usm injected with 600pg/100g.

BW/day of testosteron€ propionate in 0.2anl of sesame oil

ﬂﬁﬂ’)ﬂﬂﬂ‘ﬁﬂﬂ’]ﬂ‘ﬁ
— W’TW ARLE 0 iaie) (kb p

in adult cyclic female rats.

Fifty adult female Wistar rats with regular estrous cycle (4-5 days) for at least 3
consecutive cycles were subjected for this study. They were divided into 5 groups (10 rats/
group). The treatment schedule was separated into 3 periods: pre — treatment, treatment

and post — treatment.
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In pre - treatment period, when the rats showed a proestrous phase on the next
estrous cycle, they were collected the blood by cardiac puncture between 09.00-10.00 h.
This day was designed as day 1 (or O1) of the study period. The duration for this period

was 15 days (or 3 consecutive estrous cycles). The rats were fed daily with distilled water

,»ed a proestrous phase on the fourth
1) or B. superba (Gr2-4) or

between 08.00-09.00 h by gavage.

In treatment period, when the r

estrous cycle, they were fed wi

tively. After the cessation

of B. superba feeding or te end of treatment period),

half of rats (5 animals in each group) we : fasted for 16 ! y were collected the blood

and decapitated on the next day (day 47}, 4 ' alf of the rats were subjected
ﬁ;-’n

to the next period of post-treatment. %;Iﬁ terus were dissected and weighed,

thereafter.

In post-treatmenﬁé 1 t ﬂ' rats showed a proestrous

phase on the tenth estrous cyg-l they were feqnylth distilled water for 15 days (or 3

Sotmsentivs: sstrons @1&] &L;lﬁ@] SJ VL3I & ) B B coys of this period
(day 6lor Olﬁ aﬁ pT gﬁ i d°'f§~I ﬁ ;j §a‘5?.|w r ;T ﬁ(ijthe bloo.d and

decapitated onithe next e ovary and uterus was dissected and weighed,
thereafter.

The ovary and uterus collected at the end of treatment and post-treatment period
were manipulated for the histological study. The vaginal smears were checked daily in all 3

periods of experiment.



Experiment 1
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gPretreatmeny o Treatment y 4 Post-treatmeny,

DW 0.7ml/rat/day
BS 10, 50,250 mg/kg/day
DW 0.7ml/rat/day TP 600 ug/100g BW/day  pyy 0.7ml/rat/day
| Lo [
Estrus cycle 61 Oq4 Oro O13
DAY 1

?

61 62

1
*

BS = Butea supe
TP =
0O =
4 = blood collec
%k = decapitation

v

Experiment 2 : The effecm)f B.superba oxn

- ormon&ﬂevels and reproductive

organs in adult ovaﬁﬁﬁ;?% EI ﬂ %”W ﬂ ,] ﬂ ‘j
o) G ST WU =

consecutive cygles were selected for this study. When the rats showed a diestrous phase

on the next estrous cycle, they were collected the blood (day -14) and ovariectomized

(OVX) under ether anesthesia. The rats were kept for 14 days and divided into 5 groups

(10 rats/group). They were subjected for the treatment schedule, thereafter. The treatment

schedule was separated into 3 periods: pre-treatment, treatment and post- treatment.
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In pre-treatment period, the rats were administed with 0.7 ml of distilled water
for 15 days between 08.00-09.00 h. The first day of the period designed as day 1. The rats
were collected the blood by cardiac puncture on day 1 between 09.00 — 10.00 h.

In treatment period, the rats were fed with distilled water (Grl) or B. superba

(Gr2-4) or subcutaneously injected with testosterone propionate (Gr5) for 30 days. They

of rats were subjected to th: i DOS! ». e ¢ uterus was dissected and
weighed, thereafter.

In post-treatment peri d water for 15 days. They
were collected the blood on the lastd ----f- criod’(day 61). After that, the rats were fasted
for 16 h. They were collected the blo - At --r“ ited on the next day (day 62), and the
uterus was dissected and wet

‘*J

The uterus colled : d pﬁ-treatment period was also

manipulated for the histologicalsstudy. The vaginal,smears were checked daily in 3 periods

PR ﬂﬂﬂ’)ﬂﬂ'ﬂiﬂﬁﬂ‘i
AW AINIURIINA Y
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Experiment 2

<«— Washout _><Pre- »p4¢—— Treatment — p.g-Post-treatmentp
treatment
DW 0.7 ml/rat/day
OVX BS 10, 50,250 mg/kg/day
(L) 2 week DW 0.7ml/rat/day TP 600 ng/100g.BW/day DW 0.7ml/rat/day
I [ | [ [
Day -14 1 16 31 46 47 61

A g

DW = distriled watgiwe"
BS = Butea su/

$Heots
*

*

P =
ovX =
* decapitation
Experiment 3: The effec &'?""'1"""_"'?""?""‘”“"‘*"« san d reproductive organs

in adult normal male rats. m

0

mmmﬁkﬁgﬂﬂﬂiﬁﬂlﬁlwwmmm
S LMOA O R Lo e

separated into 3qp¢r10ds. pre — treatment, treatment and post — treatment.

In pre — treatment period, the rats were fed daily with distilled water between
08.00 — 09.00 h by gavage. They were collected the blood by cardiac puncture between
09.00 — 10.00 at the first day of this period (designed as day 1 of the study period). The

duration for this period was 15 days.
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In treatment period, they were fed with distilled water (Grl) or B .superba
(Gr2-4) or subcutaneously injected with testosterone propionate (Gr5) for 30 days. They
were collected the blood on the first day and the next 15 days of treatment period (day 16,
31 and 46). After the cessation of B. superba feeding or testosterone propionate injection
(at the end of treatment period), half of rats (5 animals in each group) were fasted for 16 h.

They were collected the blood and decapit ted on next day (day 47), and the remaining

half of the rats were subjected to t '7 | eatment. The testis, epididymis
and seminal vesicle were dissecte

In post-treatment
were collected the blood on

fasted for 16 h. They were c blood ar 1 de -apitate the next day (day62), and

Experiment 3.

T Eﬂaﬁ%ﬁ"rﬂ" ame >
Treatme

BS 10, 50,250 m da
DW 0. 7m1/rat/da 32 g/kg/ 4

P 600110 ."',"’,. a DW 0.7ml/rat/d I

DAY 1 ' 16 31 46 47 6162
t t t tt 1
% *

DW = distilled water

BS = Butea superba
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TP = testosterone propionate
4 - blood collection

sk = decapitation

Experiment 4: The effect of B. superba on sex hormone levels and reproductive

Fifty adult male rats W‘jected for this study. They

were collected the blood and anesthesia, this day was

designed as day -14 of the stu days and divided into 5

groups (10rats/group). They ] ted | catm ; hedule, thereafter. The

treatment schedule was separated | av ds; pre reatment, treatment and post-
treatment.

In pre-treatment period, tl:_e:b admi - ted with 0.7 ml of distilled water
between 08.00 — 09.00 h for 15 da ' .............. designed as day 1 of the

study period. The rats were cﬂl
¢ o Q/

In treatm%i]II Mo&]t}g rm ﬂ%dﬁ’imﬂla mtj (Grl) or B. superba

(Gr2-4) or subcu lalrﬁ 'fltj‘s WFT?W G{Ifﬁfgo days. They

were collectﬁﬁj on thecﬁt“i‘y andg next 15 days oﬂaatment period. After the

cessation of B. superba feeding or testosterone propionate injection (at the end of treatment

uure between 09.00-10.00

h.

period), half of rats (5 animals in each group) were fasted for 16 h. They were collected the
blood and decapitated on the next day (day-47), and the remaining half of the rats were
subjected to the next period of post-treatment. The epididymis and seminal vesicle were

dissected and weighed, thereafter
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In post-treatment period, they were fed with distilled water for 15 days. They
were collected the blood on the last days of this period (day 61). After that, rats were
fasted for 16 h. They were collected the blood and decapitated on the next day (day 62),
and the epididymis and seminal vesicle was dissected and weighed, thereafter.

The epididymis and seminal vesicle collected at the end of treatment and post-

treatment period were also manipulated for hi Vyl study.

Experiment 4

<« Washout —p-¢ Pre- \\\ Post-

Tre | 4
atme 2 \\\ Treatment *
e .@\\

/day ~ DW 0.7ml/rat/day
I [
4647 61 62

Y
* *

ODX 2week DWO0.7
[ [

DAY-14 1

bt

R

DW = distilled wmr | @ |
= - @) V) 8N T NN

= testalterone propionate ¢

ODx’iLWra@&ﬂ‘iﬂJ UANAINYAY

f = blood collection

sk = decapitation
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3. Vaginal smear

Vaginal cytology was monitored daily between 08.00-09.00 h. Vaginal smear
was performed using a small glass spatula that cleaned with 70% alcohol solution and
soaked into 0.9% normal saline solution (NSS). The spatula was inserted into the vagina

and gently touched against the vaginal wall.\“ inal cells were smeared into a drop of

0.9% NSS placed on a glass slid glium cells observed under the
microscope were classified into 3 types yte - cleated cells (O) and cornified
cells (Co). The representative cell*type"was determined by chooesing the majority.

O represented the

Co represented thée

4. Blood collection

Wo S

the ether anesthesia, between 9,00-10.00 h. The, 2.5-ml of syringe and 25G X 17 of

needle were used. I!ﬁmeuggj :aarmezdlm i)tm, Ejoa fe]'lﬁ was separated by
centrifugatioth ﬁﬂﬁ@ﬂ ﬁ iﬁui W,Tﬁ]ﬁt it p‘iza’ -20°C until
and sex steroid hormo E, in females a’nﬂ‘ in ma e?yl

assayed for LH,&F rmones

One-milliliter of Y clmire cardiac puncture after

5. Preparation of the powder suspension of B. superba

The tuberous roots of B. superba (cultivar Wichai 201) were collected in

March, 2001 from Maephaluang district, Chiangrai province, Thailand. The tuberous
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roots used in this study were obtained from the same lot. Its root was sliced and dried at
70-80 °C and pulverized in a mortar. The powder was filtered through a 100-size mesh.
The powder was kept in the dark bottles as a stock at the room temperature. During
treatment, the dried powder of B. superba was mixed with distilled water into the

concentration of 10, 50, 250 mg/kg.BW/day. The suspension was administered to the rats

”7/1}, size 18 G x 2 % inch and 1-ml
-

100g.BW/day in 0.2 ml
his dose was chosen to ensure
an adequate influence of testostero Foit n inRH-Gn-sex steroid hormones axis

model (Borg et al, 1995; Gay and
and Walsh, 1973; Wierman i!Da

esﬁterone propionate at the

designed dose was weighed and dissolved in a small yolume of absolute ethanol. After the

powder was completﬂduﬂd’} msﬂ ml‘ﬁ m&;l m;jle was added. The
solution was tlﬁ wﬁe ﬁ iﬁ ﬁ‘ﬂ out. The TP
solution was kept in the dark bottles as a stock at the room temperature until used. The

solution was subcutaneously injected to the rats between 08.00-09.00 h using of 23G x 1

inch of needle and 1 ml of syringe.
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7. Hormonal analysis

Concentrations of serum FSH and LH were measured using reagents obtained
from the National Hormone and Pituitary Program. lodination preparations were rat
NIDDK-rat FSH-I-5 and rat LH-I-5. The antisera were anti-rat FSH-S11 and anti-rat LH-

f the rat FSH-Rp-2 and rat LH-RP-3

S11. The results obtained are expressed in. t

established RIA methods of after the samples were
extracted with ether (Sufi et
To minimize the int ch group were run in a
single assay of each hormone i oeffi of variation of LH, FSH, E,
"\JI" Ll ‘
and T were 3.10%, 7.27%, 11.94% dfid 16@/’ cspectivels

‘ ‘P“‘ "'J‘ £

8. Statistical analysis

i

The result was exprizssed as mean + standard error (SE). T-test was submitted

for comparison of thﬂ ucﬂtq %&Im wt&l Rﬂyﬁs seminal vesicle,

ovary and uterus) collected at the end of treatment and it-treatment §Od Difference

o AN AT T

each group and among the negative control group, B. superba treated group and TP

nt period in

treated group in each experiment were analyzed by one way analysis of variance with

post-hoc test by LSD test. Significance was set at P<0.05.
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9. Histological analysis

After overnight fixation in formalin, ovary, uterus, testis, seminal vesicle and
epididymis were dehydrated in a series of ethanol gradient and clearing in xylene.
Tissues were then embedded and blocked in paraffin, cut into 5 pm sections and stained

with hematoxylin and eosin (Humason, 1979). anent slides of all experiment organs

were examined under Olympus microscope

|
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