CHAPTER III

MATERIALS AND METHODS

I. Animals

Wistar rats that obtained fi F#/ Laboratory Animal Center, Mahidol

-6 rats/cage housed in Animal

of dark, the lights were automatically turned flet 6.00 h and turned off at 8.00 p.m.
The rats were fed with rat chovdiet (Pdkapan Asiimal Food Center, Thailand) and tap
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and repr%ductive organs in cyclic female rats.

Fifty-five normal female rats, 60 to 65 days of age, 197 to 265 g of body
weight, with regular vaginal estrous cycles (4-5 days) for 3 consecutive cycles before

the study period were selected. When the rats showed a proestrous stage on the next
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cycle, designed as D, or O, of the study period, they were randomly divided into 5

groups (10-13 rats/group) as follows;

DW group; rats (n=11) were orally treated with 0.7 ml of di-distilled water (DW) per
day.

TP group; rats (n=11) were subcutaneously injected with testosterone propionate (TP)

issolved in 0.2 ml of sesame oil.

at the dosage of 600 pg/100 By

powder suspension of M. collettii

(Mc) at the dosageof T mg/kgBW/day in 0.7 ml of DW.

Mc-1 group; rats (n=13) we

Mc-10 group; rats (n=10 e A ated 1¢'powder suspension of Mc at the
dosage of 10 mg ‘; ‘ )

Mc-100 group; rats (s ‘powder suspension of Mc at

the dosage of 100 nga in
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and post-treatment.g:!vﬁng -treatment ment periods, the rats were
'— = \J
orally administered .;'_', 0.7 ml . estrous cycles or 15 days.

During treatment periodi, the suspension o&Mc at the dosages of 1, 10 and 100

meaoider b SEEITE T Fa e S

for 6 estrous cycles or 31 days as shown in the diagram
ARIANT I IATINY1AY
Dunng the study period the rats were determined the following parameters.
I. Body weight, vaginal smear and general appearance of the rats were
recorded everyday.

~ 2. Food intake of each rat was determined every week.
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3. Blood samples were collected approximately 1 ml/time by closure cardiac
puncture every 3 estrous cycles or every 15 days. Blood collections were
performed at the proestrous stage when the rats showed the regular estrous
cycle (Oy, O4, O7, Oi9 and Oy3). When the rats showed an irregular or
absent estrous cycle, blood collections were performed every 15 days (D,
Di6, D31, Dag and Dgy) B amples were centrifuged and serum was

\
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analysis of FSH, L

Tanc ioimmunoassay (RIA) method.
_‘
4. After, the cessation.of Mc feeding.or at the end of treatment period (Das

and Oy), L etization with ether after the

final dosesfeind the femaini - of the rats'were killed at the end of post-

treatmentperiod (D ed for 18-24 hours before

sacrifice. ofbleod .. e *\\\:

ovaries and uteri .....{ secte shed,
t‘r"r ‘-.l"'

J""?' '.:,)

ed before sacrifice, and the
thereafter.
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Diagram I: Experimental protocol in normal female rats treated with distilled

water, Mucuna collettii and testosterone propionate.

Pre-treatment Treatment Post-treatment
(3 estrous cycles (6 estrous cycles (3 estrous cycles

or 15 days) or 31 days) or 15 days)

Mc )
4\ .

> !
010 O3
De)

\ DW 0.7 ml/rat/day
V/day

y u\ s

Blood collections

- normal rats; Oi3*
-abnormal rats; -=.—.—- sl De*
pofyweg :

Vaginal smear;

mwﬁmmmmwmm
F““'W'mmmmnﬂmaa
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Experiment II; Effects of Mucuna collettii on hormone-related ovarian functions

and reproductive organs in bilateral ovariectomized (OVX) female rats.

Sixty-three normal female rats, 60°to 65 days of age, 167 to 248 g of body

weight, with regular vaginal estrous cycles (4-5 days) for 3 consecutive cycles before
/ats showed a diestrous stage on the next
hey were operated for bilateral

VWDM smear showed no estrous

the study period were selected.

cycle, designed as D-4 -

ovariectomy. After (W
i : and the rats were randomly

W g

DW group; OVX (n=
TP group; OVX (n=1 e : tancously injected with TP at the dosage of

Mc-1 group; OVX (n=15) rats we;fpra ated with the powder suspension of Mc

-
--‘.-—*’ ,{w

=2

Mc-10 group; ovX :'U 2 ] wﬁ; the powder suspension of

Mc at the dosage gt;_[.? mg/kgBW/ 0.7 ml of DW.
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The treatment schedule was divided into 3 periods: pre-treatment, treatment
and post-treatment. During pre-treatment and post-treatment periods, the rats were
orally administered with 0.7 ml of DW everyday for 15 days. During treatment

period, the suspension of Mc at the dosages of 1, 10 and 100 mg/kgBW/day were
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orally treated and the solution of TP were subcutaneously injected for 31 days as

shown in the diagram II.

During the study period the rats were determined the following parameters.

1. Body weight, vaginal smear and general appearance of the rats were

. T —
3. Blood sampl! o1 I ml/time by closure cardiac

recorded everyday.

2. Food intake of

puncture and Dg,;). Blood collection

X showed no estrous cycles in this

O\

experiment becaps_g_‘:igjp—_: ¢ the effects of Mc on hormonal

4. After, the cessation of Mc feeding/or at the end of treatment period (Dgs),

hal@l;urﬂ Qeﬂlﬂbmmmja after the final dose,
AR T

blood samples were collected before sacrifice, and the uteri were dissected

and weighed, thereafter.
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Diagram II: Experimental protocol in bilateral ovariectomized female rats

treated with distilled water, Mucuna collettii and testosterone propionate.

Wash-out Pre-treatment - Treatment Post-treatment
(14 days) (15 days) (31 days) (15 days)
DW
v
ow e
D-14 Dss De)
DW 0.7 ml/rat/day
00 mg/kg/day
Blood collections; Dg1*
Body weight;
Vaginal smear;

General appwrance; —

Food intake; L *! .ry week
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Experiment III: Effects of M. collettii on hormone-related ovarian functions and

reproductive organs in normal male rats.

Sixty-two normal male rats, 60 to 65 days of age, 265 to 333 g of body weight,

were used in this study. On D, the rats were randomly divided into 5 groups (10-15

rats/group) as follows;

DW group; rats (n=15) we reate ml of distilled water per day.

the dosage of

Mc-1 group; rats (n= pire vith the powder suspension of Mc at the

dosage of 1 : ¥

Mc-10 group; rats (n= M : powder suspension of Mc at the
dosage of 10 mg/k 82507

Mc-100 group; rats (n=11) wy ‘ th the powder suspension of Mc at
the dosage o : o BW/d: 0.7 ml of DWW

The treatment schiedule was dividedyinto 3 periods: pre-treatment, treatment

and post-ﬁeanﬂmgpm:i(mﬂgﬂiﬁm, the rats were

U

orally mw; 7?{?:3‘1 ﬁgﬁ-rﬂ msﬂ‘%ing treatment

period, the suspension of Mc at osages of 1, 10 and 100 mg/kgBW/day were
orally treated and the solution of TP were subcutaneously injected for 31 days as

shown in the diagram III.
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During the study period the rats were determined the following parameters.

1. Body weight and general appearance of the rats were recorded everyday.

2. Food intake of each rat was deiennined every week.

3. Blood samples were collected approximately 1 ml/time by closure cardiac
puncture every 15 days (D;, Di¢, D31, Dss and Dg;). Blood samples were

centrifuged and se vsis of FSH, LH and T levels by RIA

half of the \ { ‘ane. ?, tization with ether after the final dose,

and the re at the end of post-treatment

period (Dg;). 24 hours before sacrifice. The
blood samples ofcollect +d before sa ifice, and the testes, epididymis

and seminal vesi ghed, thereafter.

)
]
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Diagram of III: Experimental protocol in normal male rats treated with distilled

water, Mucuna collettii and testosterone propionate.

Pre-treatment Treatment Post-treatment
(15 days) (31 days) (15 days)
DW

v

De)
DW 0.7 ml/rat/day
JBW/day
ng/kg/day
Blood collections; .
Body weight; Everyay ey
by ,u
General appeara > /< -
Food intake; k’ .‘*-d
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Experiment IV; Effects of Mucuna collettii on hormone-related ovarian functions

and reproductive organs in bilateral orchidectomized (ODX) female rats.

Sixty-one normal male rats, 60 to 65 days, 261 to 348 g of body weight, were
operated for bilateral orchidectomy. This day is designed as D.,4 of this study. After

ODX for 14 days, the rats were rand

ly divided into 5 groups (10-13 rats/group) as
follows; ,
tr

%

DW group; ODX (n=13 with'0.7 ml of DW per day.

TP group; ODX (n=11 utaneo »:,,s.vf ijected with TP at the dosage of
600 ug/100gB R 550 24l oF sesBiie ol

Mc-1 group; ODX (n tsiw; e ‘+_ cate vith the powder suspension of Mc
at the dosage o : 0.

Mc-10 group; ODX (n=1

at the dosage of 10

L T IR C e ——

and post-treatm(mt. During pre-treatment and post-treatment periods, the rats were
orally ﬂ;ﬁt@a@a‘a mﬁlmli\l ury’]la’; M Ejdl;]'ﬁ IfJ-ing treatment
period, the suspension of Mc at the dosages of 1, 10 and 100 mg/kgBW/day were
orally treated and the solution of TP were subcutaneously injected for 31 days as

shown in the diagram IV.
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During the study period the rats were determined the following parameters.

1. Body weight and general appearance of the rats were recorded everyday.

2. Food intake of each rat was determined every weék.

3. Blood samples were collected approximately 1 ml/time by closure cardiac
puncture every 15 days (D.j4, Dy, Dj6, D31, Dss and D). Blood collection

1/

days, the rats we assun [es were completely removed and

at D.,4 served as the n\ | nnes levels of the rats. After ODX for 14
sex steroid horm -/.- Is @ f th vere low, then the rats were used in

this experiment bg e effects of Mc on hormonal

levels afte &;-" !\\\\ e centrifuged and serum

7/ %\
4. After, the c€ssz rr- ‘\\ e end of treatment period (Dae),

: ion with ether after the final dose,

and the remaining baif o ere killed at the end of post-treatment

period 'k_,_@dk before sacrifice. The

blood samﬁs

and seminal vesicle were dissected and weighed, thereafter.

ﬂumwamwmm
ammnim UAIINYAY

] fﬁ, and the testes, epididymis
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Diagram IV: Experimental protocol in bilateral orchidectomized male rats

treated with distilled water, Mucuna collettii and testosterone propionate.

Wash-out Pre-treatment -~ Treatment Post-treatment
(14 days) (15 days) (31 days) (15 days)
DW ' DW, TP, Mc | DW

De1

\\\ g:;da DW 07 miatday
’\\\\

00 mg/kg/day

D31 Dae* D¢ *
Body weight; ) AT

ODX

Blood collections;

——
General appearance; Everyd: e ‘

Food intake; ;':

)
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’Q‘W?Nﬂifﬁﬂﬁﬂﬂﬂ']ﬁﬂ
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II. Vaginal smear

Vaginal smear was performed during 08.00-09.00 h. A small glass rod was
cleaned with 70% alcohol solution and soaked into 0.9% normal saline solution (NSS)
before use. The spatula was inserted into the vagina against the vaginal wall, then

smear the vaginal cells into a drop of 0.9% NSS on a slide. The vaginal cells were

observed under light micro ’, . The cell-type was classified as
follows; /

(0] = 'od.

Co =

L = and diestrus periods
The representati 2 ' osen from the majority.

III. Blood collection

The rats .‘-f*':‘ hetized with ¢ a] d collected the blood

approximately 1 ml/time by closure cardiac puncture'ﬁemler, 1992), during 08.00-

09.00 h. Thmrgﬁ Wg }fﬁﬁnnge and 25 x 1 inch

needle. Bloodjsamples were centnfuged at 2,000 rpm at 4°C for 30 minutes. The

o R RN BT o

and T (m male rats).
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IV. Preparation of the powder suspension of Mucuna collettii

Mucuna collettii (cultivar Wichai 201) used in this study was the same batch,
it was collected in March, 2001 from Maephaluang district, Chiangrai province,

Thailand. Its stem was sliced and dried at 70-80 °C and pulverized in a mortar.
The powder was filtered throu \ (100- mesh size). The powder was kept
into the dark bottles at the &p& Ing usage, the dried powder of M.
collettii was mixed wi __—ta the dosages of 1, 10, 100
mg/kgBW/day. The y xt during 08.00-09.00 h by a

(Semler, 1992).

gastric feeding needle;

propionate on hypothﬁm ituitary-g s or GrnRH-Gn-sex steroid hormones

in rat model (Borg et al,, 4295 Gay and Bogdanove, 1969; Moulton and Leonard,

T (T (T L S—
o T T

USA). After the powder was completely dissolved, the sesame oil in appropiate

volume was added. The solution was then standed at the room temperature to
evaporate the ethanol out. The TP solution was kept as a stock into the dark bottles at
the room temperature until used. The solution was subcutaneously injected to the rats

during 08.00-09.00 h by 23 x 1 inch needle and 1 ml syringe.
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VI. Hormonal analysis

Serum was collected to analyze the levels of FSH, LH, E; and T by RIA
method. Analysis of serum LH and FSH Ievels followed the method of Watanabe er
al. (1990) and analysis of serum E, and T levels followed the method of World Health
the samples were extracted with ether (Sufi er

2

E_.i—

Organization (WHO) Programme, th

al., 1986).

—

Concentrations o > measured using the reagents

obtained from the Nati .\ mme. lodination preparation

antisera were anti-rat LH-S11 and

were rat LH-I-5 and

anti-rat FSH-S11. The btained were expressediin terms of the rat LH-RP-3

and FSH-RP-2 reference ent of inter-assay coeffiency of LH and
FSH were 3.10 and 7.27, respéttively. The rcent of intra-assay coeffiency of LH

.and FSH were 4.33

Concentrations of serum E; and T were measured using the tracer (2,4,6,7-’H)

o 2601 1 P 29 T

(batch number 1&88510). The results obtained were expressed in tegms of the E; and

T reeinelbnda @) i b et bl of b vere 0

15.08, respectively. The percent of intra-assay coeffiency of E; and T were 0 and

20.40, respectively.
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VII. Histopathological study
This study used the method of haematoxylin and eosin staining to study the

structural feathers of the sections of the reproductive organs for confirmed the effects

of M. collettii on the reproductive organs.

nale rats and ovaries and uterus of

V—dr.

female rats were fixed in aln.at least 24 hrs and then were processed

Testes, epididymis

(Humanson, 1979) using |

sue blocks were sectioned at

5 um. Histological oscope following two aspects;
basic histology and the Histalog

Routine paraffin method_ reproductive organs were as follows;
Step 1 90% ethanol —— I time L) 1 hourttime.
Step 2 95% ethanol V : 6 hours/time.
Step 3 N-butyl alcohol ¢a 1 hour/time.

smxweneﬂua'mawmmm
- {iﬁ ANRShINRTINgN éjf;‘[jj’j:j

Step6 W,

Step 7 Wax II - 1 time - 1 hour/time.

Step 8 Embeded and orientated in filtered wax .
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VIIIL. Statistical analysis

The results of all parameters were expressed as the mean + SEM. Analysis of
Variance (ANOVA) was used to determine the differences of means using the

Statistical Packages for Social Science (SPSS) in all of the parameters. The observed

significance was then confirmed using significance difference (LSD) test.

pt for comparison within each

group of reproductive( and estrous.c ength, unpaired Student’ s t-
test was used to det lifferences of 'means in which the statistical

significance was defin

AU INENTNEINS
MR INYAY
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