CHAPTER III

MATERIALS AND METHODS

1. Animals

Adult ICR mice, age .gm for males and 25-27 gm for

ug l! H ~
females, from National Laboraté /r 3\\:\\-\ niversity were used in this

|
T

'. : b gontrelled lighting (lights on 06.00
A __F\\ “

am. — 08.00 pm.) in which {h€" temperature \ 5, + 1 °C at Primate Research

study. They were housed 5 a

__._ f )
Unit, Department of Biology, Fagulty'of }}: ce, Chula 1\.‘9‘- n University. Food and water
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were available ad libitum. The afimals‘were ha d by handling regularly for 2 weeks

before the experiments were conducted- Al ere performed between 08.00 -

11.00 am. NS Y )
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Experim fffects of P. mu'y}'pa on hormone-related testlcular functions,

’51 T ol b A 6 ) )

The mice were divided into 4 groups (10 mice/group) as below.

Group I: a negative control or DW group, mice were orally treated with 0.2 mliday of

distilled water.
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Group II: 10-PM group, mice were orally treated with the powder suspension of 10

mgkg/day of P. mirificain 0.2 ml of distilled water.

Group III: 100-PM group, mice were orally treated with the powder suspension of 100

mgkgday of P. mirificain 0.2 ml of distilled water.

Group 1V: a positive control or DES group. ¢ subcutaneously injected with 200
ugkgday of diethyistlbeStro! écom oil.

e ..\\ ‘ ¥ . ds; treatment and post-treatment.

" . VV- | ‘Ij;
The duration in each period w, Mice s \ ood by cardiac puncture for

LH, FSH and T assays in every 4 wg -'ﬂ* \\\

After the blood collection, fha faf: 156 A Bih fhee: vigin female mice ford

The treatment sched

days, night-time only, appr male.mouse was returned to the
treatment schedule. Half 5; X uf freatment period (K8) and
the remaining half was decapﬂted at the end of post-treatment périod (K8P8). The testis and

epididymis were dlssﬁeﬁng]v% W{Wﬁﬁ ility and viability, and

testicular histology WeTg examin

amamsmumwmaa
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Experimental procedure 1

«——Treatment period > < Post-treatment period ____y,

| | 1 | |
0 wks 4 wks 16 wks
C CM C,M,A
M Mated the treated male mous
C Collected the blood samp
A Autopsied half of mice in and epididymes, and

determined the sperm cong , Spet "x__\. erm viability
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Experiment 2. Effects of P. mirifica on hormone-related ovarian functions,

reproductive organs and fertility in female mice

The mice were divided into 4 groups (36 mice/group) as below.

Group I: a negative control or DW group, 1 ere orally treated with 0.2 mliday of

Group II: 10-PM group, d_with"the powder suspension of 10

mic NeFC#OT3 \
mgkgiday of P. migifica .7/. ‘\
Group I: 100-PM group. #ficg / o ; ed with the powder suspension of 100
T AN

mgkgday of P. mirifiéa i . histilled

Group IV: a positive controlfor group, mice Were ubcutaneously injected with 200

ot

ngkg/day of diethylstilbés: 2 ml of corn oil.

' Y
S, sicatment and post-treatment.

The treatment sched r'f'i'

L]
L}

The duration in each period was‘8 weeks.
[=9
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In each group, mice were further diviled into 6 subgroups (6 mice/ggoup) as below.
Subgroup I: %ﬁ&lﬁ:ﬁ ntjxmlma QPVIIIE‘JCZI(QDEJ for 4 weeks.

After that, the three proestrous female mice were paired with fertile male

mouse, and then washed out from the treatment schedule.



28

Subgroup II: K8 group, mice were treated with DW or P. mirifica or DES for 8 weeks.

After that, the three proestrous female mice were paired with fertile male
mouse, and then washed out from the treatment schedule.

Subgroup III: K8A group, mice were treated with DW or P. mirifica or DES for 8 weeks.

After the cessation of atment were decapitated. The ovaries and

uterus were disseeied, weighed. ed in 10% buffer formalin for
—

Subgroup IV: K8P4 group, mic it \ mzrzﬁca or DES for 8 weeks.
After that, they b A Ryee \\ pst-treatment period and the
three proestrous o viete pa ‘ ‘ ' vith. ertlle male mouse, and then

Subgroup V: K8P8 group, mice Weréifreated wi OF P. mirifica or DES for 8 weeks.

After that, thg “kept for 8 w 2. post-treatment period and the

ferfile male mouse, and then

washed out ﬁﬂ the treatment schedule. @

Subgroup VI Ksps,ﬁrﬂﬂwrﬂ Eﬂ%ﬂvg r]nrr-ﬁ: or DES for 8 weeks.

t, they were kept‘for 8 weeks of the post—treegnent period and

Qeﬁ%ﬂfﬂeﬂa@@d LRl LT TTa P TR

9
10% buffer formalin for histological study.

three proeson

Mice were collected blood by cardiac puncture for LH, FSH and E, assays in every 4

weeks. After the blood collection, the three female mice in subgroup I, II, IV, and V in the
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proestrous stage was selected and paired with the fertile male mouse for 1 night. After
mating, the female mice were washed out from the treatment schedule. They were observed

for pregnancy and delivery.

Experimental procedure 2

< Treatment period s stwod_,

0 wks 4 wks s T N 12wks 16 wks

cC<—"—>cM

C < .

C< R

C < o

C/ Rx

C < Rx ___916__postRx8wks > CA

AUYANYNTNYNS

Mated the three tréhted female mice with fertile male nouse for 1 m

c Conected'ii oo st £34 ad %’Zly‘;l nan Ei d

A Autopsies the female mice (n=6) at the end of treatment period for the Subgroup III and
at the end of post-treatment period for the Subgroup VI, and weighed the ovaries and
uterus

Rx Treatment period
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Experiment 3. Effects of P. mirifica on reproductive organs and malformation of

litters born ferm P. mirifica-treated parents.

After mating, all females were quantified the presence of sperm plug, pregnancy rates,

litters were recorded at birth, 21 days e, ang's eek thereafter. The pups were

Daily vaginal cytolo using;:s g criteria for the phases of the
estrous cycle; diestrus, proes 7 : aginal smear was performed at
08.00-09.00 a.m. using a glass s;;a il uogical saline and spreaded on a glass
slide. The vaginal epithe _,__.___M er_the microscope (x100 magnification)
~ '| ,; al cells (O), and cornified

epithelial cells (Co). The repressntauve cells-type was determined by choosing the majority.

ﬂ‘UEJ’JVIEWIﬁWEJ’]ﬂi
quﬁﬁﬂimmﬂﬂﬂﬂqﬂﬂ

were classified into 3 type
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4. Mating studies

Treated male mice

Male mouse was paired with three virgin female mice for 4 days (night-time only,

approximately 12 h/day). Positive mating Was esified by the presence of either sperm plug
or the finding of sperm in the vaginal § ear dontbefiueet 08.00-09.00 a.m. in the morning

and was considered to be the ﬁré 4z

Treated female mi
Three female mice or 1 day (night-time only,

approximately 12 h/day). \ male mice showed a regular

o

vere randomly picked up and mated

estrous cycle, three proestrous femg d mated with male mouse, if they

showed an irregular estrous cycle, threg

with male mouse accordin _‘____._ _‘.-_._'.,; xperiment™2 {eyery 4 weeks). Positive
— Y]
mating was verified by the -Ivl eS 8" Or{he finding of sperm in the
J

vaginal smear done between ‘08 .00-09.00 a.m. and considered to be the first day of

s, ﬂUﬂ?ﬂEﬂiWBﬁﬂi
AR TN INYIAY

The mice were anesthetized with diethyether in the dessicator jar.  After
anesthetization they were collected the blood for approximately 0.5 ml/time by a closure

cardiac puncture (Semler, 1992) at 09.00-10.00 a.m. The 1 ml-syringe and the 26 G x 1/2
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mch-needle were used for cardiac puncture. Blood samples were centrifuged at 2,000 rpm at
4°C for 30 minutes. The serum was separated and kept for analysis of FSH, LH and E, (in

female mice) or T (in male mice).

Pueraria mirifica stain _\Wichat colleete@ freimyChiangmai province, Thailand.

P.mirifica toots used in this=sfudyeWereAr lot, collectéd from the same locality and

£ \\

ock into the dark bottles at the

season. Its root was sliced and d n a mortar. The powder was

filtered through a 100-mesh Size

room temperature. During treatiient the ‘« Of\P.mirifica was mixed with the
distilled water into the concentratign 3,-'}',:7 nd me/ke BW/day/0.2 ml distilled water.

The suspension was force-fed to the.m

= -

00-11.00 a.m. using a gastric feeding

needle size 19 x 11/2 inchw

7. Preparation of diﬂgrlstilbestrol solution

ﬂuﬂﬂﬂﬂﬂ5Wﬂﬂﬂi
et AS TS AP TS e e o

Merck, USA) i) 0.2 ml of corn oil was used as a positive control in this study. The powder
of DES was weighed and dissolved in a small volume of absolute ethanol (Sigma Chemical
Company, Merck, USA). After the powder was completely dissolved, the corn oil in

appropriate volume was added. The solution was then standed at the room temperature to
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evaporate the ethanol out. The DES solution was kept as a stock into dark bottles at the room
temperature until used. The solution was subcutaneously injected to mice during 10.00-11.00

a.m. using 26 G x 1/2 inch -needle with 1 ml -syringe.

8. Semen analysis

Semen quality was de ;;.- enm concentration, viability, and

ﬁ\\ .

n various degrees.

saline (PBS) (Table 3.). Cauda epl VEIS Wa o 3 pieces and incubated 37 °C in

incubator maintaining at 5%

done thereafter.

ﬂUEJ’JVIEWI‘ﬁWEJ’]ﬂ?
amaﬁnimum'mmaﬂ
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Table 3. Composition of phosphate buffer saline (PBS) pH 7.2 - 7.4.

Chemicals Concentration (mM) Concentration (g/1)

NaCl 136.89 8.00
KCl1 4.77 0.36
CaCl,.2H,.0 0.25
KH,PO4 0.16
Na; HPO412H,.0 1.54
MgCL. 6H,.0 0.09
CeH1206. H,.0 1.00
NaOOCCOCH; 0.03

8.2 Sperm concentratio

Sperm concentrati : Health Organization (WHO)
method (WHO, 1999), the hiéame slieeted from cauda epididymis

Iy
]
was diluted 1:20 with diluents SOg NaHCOs, 10 ml of 35% formalin and distilled water for a

final volume of wOﬂqu} @uﬂ E}% wgﬁlﬂ@md and transferred

about 10 pl to the heaﬁocytomete using a pasteur plpett The counting ghamber was left in
o humid CHM%MI]@MM%%IHI@ elcouning i
before being counted under the phase-contrast microscope at 400x magnification.
Spermatozoa concentration was estimated by counting the number of spermatozoa present in
the four comer large squares and the center square of each of the two grids in the

heamocytomete chamber (Figure 4). The concentration of spermatozoa present in the
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original semen sample is calculated as the average of the total for the five squares for each

of the two grids in the chamber. The sperm concentration was expressed in term of

millions/ml.

p_O)|
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Figure 4. Chamber markings on an improved Neubauer haemocytometer

e}
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8.3 Sperm viability

Sperm viability were analysed by standard WHO methods (WHO, 1999), the eosin-

nigrosin staining method. One drop of the original semen and 1% eosin y solution were

placed on a clear glass slide and mixed. to \ o left it for 30 second. After that, two
drops of 10% nigrosin solution, uging :\ backSrCund gwere mixed with a suspension of
semen and smeared on the glas Sp im%in the room temperature until it
was dried up. The viable sperg \ hegsin y, and dead sperm, which
were stained with eosin vy, h \ ope. The percent of viable
sperm was calculated as theg \ total number of counted
sperm x 100

8.4 Sperm motility

N y— Y
Sperm motility were«ana grapity method (Makler, 1978).

T
A drop of semen from a welF u ed, undiluted sample was pla cd on a clear glass slide and

covered with a smalﬁ)ﬁﬁ TW%;W% Wﬂﬂ ﬂ%en drop spreaded the

sample for optimal we“mg The slide was‘Jmmedlately examined in roo mperature The

deeminaiorat Y POV FHBRARN 2 ﬂ d

The slide was put on a stage of a phase-contrast microscope, and a 10x
objective and 15x eyepiece were used. A still camera loaded with 100 ASA black and white

film (Kodak T max 100 film; Px 135-36) was attached with the aid of a bellows or extension
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rings to the microscope. The bellows or rings were adjusted so that the film will cover an
area of approximately 0.5 x 0.35 Sq mm. With the microscope fine adjustment knob,
spermatozoa that were moving within the space of cover slip, rather than nonmotile

spermatozoa lying on the bottom, were brought into focus; thus all spermatozoa could be

second duration and at interval = _second : given This multiple exprosure
technique was achieved by a stroboseop ed black disc placed between
the light source and the condense g at 60 rpm (1 rps) by electric
motor (Figure 5). As ares 30 of the light penetrates the

camera, so that images of appear overexposed, motile

spermatozoa were not undeséxp arly represented on the film.

Practically, images of nonmotil brighter than images of motile

spermatozoa were. The latter were “s: Six — ringed chains, were their length

described the true distan th BCQ . The percent of sperm

motile was calculated as gg\f;_- { .':‘"
;“ [,!j
W i

ﬂ'UEJ’J‘VIEWlﬁWEJ’]ﬂ'ﬁ
amaﬂnmumwmaﬂ

otal number of counted

sperm.
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Figure 5. Assembly of the yste
Al
¢
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9. Hormonal determinations

Concentrations of serum FSH and LH were measured by heterologous RIA system.

lodination preparations were rat NIDDK-rat FSH-I-5 and rat LH-1-5. The antisera were anti-

To minimize the interdSsa ation:-all, s es\in each group were run in a single

assay of each hormones. The intra@ssa _""‘: it of vasiation of LH, FSH, E, and T were
L s, 2
2.24%, 6.34%, 10.71% and 12.64% respéctively.

e o

7 d
10. Histological a :.'I ’
¢ a L ,
Ater overif] i oMl e ot b fdisere dehydrated i a
U
series of ethanol ient and 1earin§in xyfene. Tissuesfwere then embeddéd and blocked in
tioinj ]n

N 0N TV RV N T

Tissue sections were photographed using a Nikon camera mounted on the microscope.

U

Permanent slides of all experiment organs were analyzed under Olympus microscope and

photograph.
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11. Statistical analysis

The results were expressed as mean + standard error (SE). The relative organ weight

was calculated as the organ weight per the body weight of mice. Statistical analyses were

performed using SPSS version 11 soﬂw was submitted for comparison the data

&atment periods in each group.

Comparisons between control and {reated groups were-done : by one-way analyses of variance

between Owks and other wks ofw

(ANOVA) for factorial or reg — hoc testing by LSD test.

The P values of less than 0.0 istically significant.

ﬂ‘UEJ’JVIEWI?WEJ’]ﬂ‘i
amaﬂﬂimumaﬂmaﬂ
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