CHAPTER III

MATERIALS AND MNETHODS

MATERIALS
- ANIHMALS

Seventeen adult

e r’ ynomolgus monkeys (Macaca
fascicularis (5-10 years /‘/)gular menstrual cycles,

ﬁold) frem the primate
‘--Eadkment, Chulalongkorn

N

and 1 adult vasectoni
breeding colony

University were individually wunder

environmental temp exposed to natural

light and additio lso provided daily

(0600-1800 hr). Th nkey chow (Pokphand

Animal Feed Co.,Ltd. ning and supplemented
with fresh banana, s ber, corn, etc, in the
afternoon. Chicken nulti-vitamin syrup
"nutroplex" (Gre‘l Hgstgrn o USA. )Y were also given to
those subjected bledd s n

- CHEMICAL REAGENT A

‘a LY
e AUEINYNTNYINS
Female monkeys with #regularitg. of the memstrual cycle

e

from 50 adult female monkeys in the colony. Selected monkeys

vere divided into 2 major sub-groups for different dosages of
morphine administration: i)low and moderate doses (0.1-0.8 mg/kg

/day) and ii) high doses (1.6 & 3.2 mg/kg/day).

Several evidences from the primate experimental studies

showed the single dose of intravenous 0.04-1.8 mg/kg morphine
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injection was givep for hormonal study in rhesus monkey (Gold,
Redmond and Donabedian, 1979, Ferin et al.,1982, Gilbeau et al.,
1985). The doses of intramuscular injection were 0.03-3.0 mg/kg
for behavioual experiment in squirrel (Brady and Barrett, 1988,
Craft and Dykstra,1990). Additional study on self-injection in

baboons found the doses of morphine administration were 0.01-

1.00 mg/kg/day (Lukas et al

In this study, i e oS : that doses of morphine
2 : —
given in the second ul sufficient to 1induce
-
interruption of th? t monkeys and could

induced steady sta b0 1 of morphine during

prolong period of of reproductive

hormones(E, and P), tisol and PRL) and

metabolic turnover sured in both groups.

Observation was also sexual interaction of

each female exposed to vasectomized male was also

e )
followed during lﬁre-tresf.n”eﬂt’;f and post-treatment
II o

cycles. Experimentairschedules were summar table 1.

1. Low and moder‘a e morphlne oses group (n=11)

- pro-trefi HLEJP’A %ﬂmwmm

Five mi' of venous blogd samples were collected weekly in

s LN UL SR P Grdron o

for onsecutive cycles. These samples were wused for RIA
determination of cortisol, E_, P and PRL. Additioal 3 ml of the
blood samples were collected on D10, D14, D16, D21 and D23 for E,

and P determination only. The turnover rate of morphine was
measured twice during follicular (D8-D10) and luteal phases (D22-

D25) ofthecycle. The sexual behaviour patterns of each female
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nonkey pairing with a vasectomized male were observed during mid-
cycle (D13-D18) in all cases. |
- Treatment period
The selected female monkeys were further divided into 4
sub-groups treated with different doses of morphine

hydrochloride daily for

The drug was injected
subcutaneously in early 800 hr around the thick
region of the back $ 0.1¢n=2), 0.2(n=3),
0.4(n=3) and D.B(n(—'. ,- Five ml of blood
samples were colle ‘ .
and others 3 nl v D10, Di4, D16, D21 and D23 as
pre-treatment cyc | : .he turnover rate of
morphine was done .‘;iii _ treatment period and the

sexual behaviours WE A a i key during D13-D18 of

£he first cycle only.

on D3 and D5 of the

(5m1) were drawn e morning, starte

n th
‘a

post- treatmﬂﬁﬁﬂ ﬂﬂ%ﬁﬂqﬂeﬁals Additional

3 ml of the bleed samples were awn om each monkey on D3, D14,

¢
Di6, D mﬁﬁﬂmy 1 Th[§ oE]r]réJeE]f morphine
was deteﬂi d 30 o omﬂ'ea i mperiod.

2. High morphine dose experimental group (n=86)
- Pre-treatment period
Five ml of blood samples were collected in the morning
between 0800-0900 hr every 5 days intervals, started on D5 of
the menstrual cycle for 2 consecutive cycles. These samples were

used for the hormonal determination, cortisol, E_,, P and PRL.

2
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The turnover rate of morphine were measured during follicular
phase(D8-D10) and luteal phase (D22-D25) of the cycle. 1In
addition, the sexual behaviour of each female monkey pairing with
a vasectomized monkey were also observed continously during D13-
D18 of the cycle.

- Treatment period

The selected female

’Iy/her divided into 2 sub-

d‘ly— d subcutaneously with
j&f—-THG¥n=E) and 2.2(n=2) mg

ed to blood samples

groups. These monke

morphine hydrochloy
/kg respectively. )

collection on D5

3 days intervals
throughout treament ate of morphine was
determined weekly 10 of the cycle. The

pattern of metaboli tored until reaching

steady state. The morphife treatme iods lasted for 142 and
120 days for 2.2 mg/kg morphine

hydrochloride ad;f-““w,m-“"__";u;"ma ...... Be sexual behaviours

- Post-treatment period

o AL TR 0
t*::;:; VB RURIOR I MV la): )

blood sample were collected on day3, day5, day7 dayl0 after the
drug withdrawal and followed by 5 days intervals unt-il.day 90

for serum determination of cortisol, E P and PRL.

e
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Table 2. The past history of 17 nonkeys on morphine treatment.

Dose of morphine Monkey Sex/
ng/kg/day No. approx. Birth place Parity‘* Remarks

age,yrs.

vasectomized

93 F/10 iatural habitat ¥ 2

q W']fﬁﬁﬂﬁ mwﬂmmm Y

3.2 60 F/10 natural habitatx -
81  F/10 natural habitat¥ £
98 F/10 natural habitat¥ 2
M = Male
= Female
= Obtained from Don Hoylord of Samusongkam Province
¥#= Recorded before experimentation

LA ARRTI20.Q



Monkey #601

112|314 |516 |7 |2 19 1101111213141516 1718 1820 21/ 22 23 24 25 26 27 2620 30,31 36

JAN i | IR
NN |

! E

T 1

MAY]
JUN
JUL
AUG m|mim!
SEP m!mim{ |& & &l

P ‘11989

NOV [&
DECI&| |&
JAN| |&
FEB &
MAR& | |&
APR| |& T
MAY| L ; | i
JUN Y, T
JUL !
AUG el | WD | =
SEP | o IT “
OCT| f o
NOV 1"
DEC

o
HREE

EERLIE]
3
3

REREE
o

3
3
P

o oo oo | pe [0 2o

[
|zt

2

3

3

3

R

o

|
= e

1990

-

L

=
7 2

| I

| = day of behavioural: v
& = day of blood collection
m = menstruation

Figure 4. The study/ pro dpo ;1 ;) :, cycle record in

Monkey #615

1]213lals 6|7 |8 |9 |10111248 14151617 2412526 27,28 29 30,31
JAN ~==F : ‘ |
L -

-

MAY]
JUN i— |
JUL |
AUG/ |& & &1 P& tmim|m!| &
SEP

JiE
Ro

o) -
Y

|
|
i
mim| | | | i 1989
b 1
|
1

~

3
0 | o
=l
@
20
3
@
2o
20
20

NOV
DEC|wr
JAN

FEB

M N 1

AP I ; J
MA ‘ |

JUN 5 1990
JUL

AUG |
SEP |
i
1}
1

3(3|3]3
3(3[3[3(3(*

2

i

o

Re
2ol

o
2

e
X i

2o
oo

Qo
™

oo
[

Qo
[

po
Do

OCT|
NOM
DEC|

. | = day of behavioural observation t = day of 0.1 mg/kg/day morphine hydrochloride administration
& = day of blood collection - w = day of morphine withdrawal
m = menstruation

Figure 5. The study protocol and menstrual cycle record in

monkey no.615.



Monkey #41
1123 la s e 718 Jo [1011/1d13141616 17 18 1d20212d 2424 26 26 27 22 2a 20 21]

JAN

MAHR

MAY| mim|m |
JUN | m|m|m
JuL| J&f Ja] & &l jal la & al
AUG |& & & & m
SEP|& & & & & & & & & Imim.m &
| mimim: & |
& & m{m|m & I
P& &

! i
& & |1989
: tmmim|

!
I
|
]
|

i
|
i
]
i
|
|
P
|

R0
R
2
20
Ro

m |

+

o
oo
o

NOV &| Iwk |& &
DEC| 1&]| &1 Ii& & &
JAN|& | & &l j&] |& mim|mim I
FEB i b
MAR I
' ,
|
|
I
|
|

Ro | Qo | Qo | Qo
o
3
3
3
2

MAY, ‘
JUN Ni
JUL "
AUG - g
B e o =
OCT]| | "
NOV ML P
DEC il

| = day of behavioural obs: 0. Y m 'Nhloride administration
& = day of blood collecti o orphi ;
. "

m = menstruation

1990

i

Figure 6. The stud

Monkey #61
24|26 2627 28 2Q 3031

|

JAN ——
FEB Pl 0 1 A P 2 :

APR Cl = |
MAY] ey |
JUN ' I lmim! 1989
JUL ) o | = | - mim im|{m|&m
AUG el ladll 11& trim|mimi&m
&
&

o |20

SeP| |2 y & mimimimi&l
miml&l ¢ ! &

2o
3

i |3
o
=

NOM & & & g
DEC|& 1k B & wimjfim &
JAN {h]& e & n|m B
FEB|& &

MAR

APR|C

r 1 i 1990
JU ; |
AU —
SEP :
ocT] !
— i

i

Re

‘P
- |
=
-J
-]
=]
o
3|

NOV
DEC

| = day of behavioural observation t=day of0.2 mg/kglday morphine hydrechloride ad ministration
& = day of blood collection w = day of morphine withdrawal
m = menstruation

Figure 7. The study protocol and menstrual cycle record in

monkey no.61.

(%]

=1



Monkey #64

JAN

1011123131416 16 17 18 1d2021/23 2324 26 26 27 22 2030 31

MAR

MAY!

!

IJUN

JUL

3
3
3

I (&)l |&dif

| & &

AUG

2o
[
3
3
3
3
'
3
)

&I &Il 1t

|
]
| i 1 11989
i :
|

[&

[
o

SEP|&n

&

| & -

3
=laie s

& &

NOV)

3

R0
R
Qo
fo |00 [= oo
'3

& &1 &

DEC]

mi (& & J&] J&| l&l |

& &

|

e & | [&
L
l

&1 &

FEB

MAR &

3(3|3[*=|3}3
z

=33

=3]33
fo
-1--13

& &| |& & & &1 &

MAY!

JUN

JUL

AUG

SEP

OCT|

NOM

DEC]

| = day of behavioural obs fon
& = day of blood collection
m = menstruation

Figure 8.

The stﬁdy

monkey no.6

1850

Monkey #99

3lalsle 718 fo [1011

24

252627 28202031

JAN

l

FEB

MAR

MAY|

JUN

JUL |/

AUG

3

3
REICS

20

=

NOVm

i EIE

DEC!

.

P - e
5
©

JAN

MAR™,

MAY|

D
-HH
S0P

JUN

JUL

AUG

SEP

OCT|

NOM

DEC

l

— = | —4

| = day of behavioural observation
& = day of blood collection
m = menstruation

Figure 9.

t = day of 0.4 mg/kg/day morphine hydrochioride administration

w = day of morphine withdrawal

The study protocol and menstrual cyc]é record in

monkey no.99.



Monkey #616
112]31a|s |6 |7 |8 |o j10111213 141616 17/12 1d2021]2d 23 24 26 26 27,22 2030 31)

JAN ! b b
FEB ! |
MAR : i

MAY]
JUN mimim
JUL ) m|m|m
AUG mimim
SEP|/ (&

YR e 1989

=
=
=

NOV,
DEC|
JAN
FEB

o
2
[
go

HEERE
HEERE
HEE

wri &

1313 3
3

MAY] N
JUN s ; : 1990
JUL ¥ K (I

AUG . | :
SEP — : C
OCT] . |
NOW
DEC

| = day of behavioural ob tio
& = day of blood collec
m = menstruation

cchicride administration

,}\‘
1

Figure 10. The study cycle record in

nonkey no.6

‘ Monkey #800
324,25 2527 28 293031
7 ]

JAN
FEB
MAR
APR
MAY| e = ;
JUN ) Tl i 1989

: tm

[P
|

AUGm|m|m|&m
SEP|& 9 & & "Tm:

&
NOM r i

DEC|&| |& ‘ [ e
JAN] Ja| Ja & L

JU " LTI
JUL
AUG
SEP
OCT|
NOV
DEC i

MAR 4 = | § A
; - F-a a¥al T L A%' J
] 990
|
i

I = day of behavloural observation t = day of 0.4 mg/kg/day morphine hydrochloride adminlstration
& = day of blood collection w = day of morphine withdrawal
™ = menstiuation.

Figure 11. The study protocol and menstrual cycle record in

monkey no.800.



Monkey #71
1)22 jals e |7 ]a Jo [1011l1d1F 141616 1718/ 1d2a21/29 2324 26 26 27 22 203031
JAN | il |
FEB |
MAR i

\

MA

JUN

JUL [mim{m

AUG mim|m!

SEP|& &) | tmm
/ |

i
|
:
l
l
i

1989

i
|
|
!
[
|
I
|

&
& &

3E]

NOV
DEC & 1&] |&
JAN & !
FEB|& | |& & |
MAR |& &] la! Ja
i
|

Re

3
REEIEES
3

3
2o
Lo
| %
o
o
)

APR
MAY . ! |
JUN i 14 by 1990
JUL i

AUG i T
SEP i ?# i i1
OCT X b |
NOM FIHRN & bt 11 1T
DEC] ) | ]

._';.\
ine h lorice administration

o
Ro
Ro
o

N

| = day of behavioural cbs on
& = day of blood collection
m = menstruation

Figure 12. The stu vcle record in

monkey n

ol T B ' Monkey #102
1]213]a 5|6 [7 |8 |8 [10 1H1d 13181581817 123 2626272823303
JAN Jhapntia | « | IR
FEB = i
MAR PR AR b |
= - ;

MA 7 i
JUN | 1989
JUL \ B ‘ &
AUG & &l fas L&l &) ; '
SEP{tmm & '

NOV| &

DEC|m{m & [/ {ml 1 & \f &

i !'mlm

; a
mimim

| b

APR ;& L]

N R Y
| ]
|

|

I

|

R
-
0

| = day of behavioural observation t = day of 0.8 mg/kg/day morphine hydrochioride administration
& = day of blood collection w = day of morphine withdrawal
m = menstruation

Figure 13. The stuay protocol and menstrual cycle record in

monkey no.102.



Monkey #611

112|314 |6 |6 |7 |8 lo j1011)191914 16816 1718 1d2021]20 23242626 27.28 2d30 3 1 41
JAN i

FEB |
MAR i | T
APR | | I
MAY | || i v 1
JUN | boe by 1989
JUL mimim! i C
AUQ i © - 'mimim
SEP

IR

NOV
DEC|
JAN
FEB
MAR
APR| |&| (& |& ] K
MAY| Wil | BN
JUN ; s i 1990
JUL e o N
AUG ! i . 2 11
SEP } - ‘ '

ocT| = < i ‘*m#= nl
NOV AT - I
|

DEC! "t /7 : L

i

Ro
fo
o
Ro

2o
13
3
3
3
3
R
2o

& & &imim|lm| |&: i
i&| |& &| |mimim| i& &

Ro Qo fgo|Qofpe |3 |0
2o
po
o
20

2
2o
£
Ro [Re | Qe Qo Qo [Qo

| = day of behavioural obs
& = day of blood collecti
m = menstruation

O.H'ﬂ'l/kglday morphine hydrochloride administration Jnsol
of morphine withdrawal - ol
- 7

Figure 14. The stud 0 Tar strualicvcle record in
monkey no A
Monkey #92
11213lals]617 18 [9 1011121914186 17 1: 11222824 2526 27 26233031
FEB T e = P
MAR A 1L 4 L i
APR RGN P
MAY \ j : - W H
JUN o [ - = ! 1990
JUL N iV m
AUGm|m|m = L1 imimim
SEP|m|&| |* & l&l | fer ] el * | limm mim|&
OCT] REAE AR * &l mlmlat= !t | | l&
NOV |- & |8 &| | & * |&dmimimim!i&|*
DEC ARANEREENEGS - T Imladm|mimi“radm
JAN & [ / . %, fAmimimi m|*m
FEB|m|& 1w X % | rl& 1 i) &
MAﬂm-nmij el el & =1 Tal T imlaim
APR|m|m|m|&h |* &[0 N1 {=1(&dlt gt & 1" e & ["rmi&n
M b | A& LS ! Y. o Lo | gl gl el
J 1‘1 3] ] } T limlm 1
JUL | | 1 mam im im
AUG | mlmimimi
SEP j 1
ocCT] i
NOW I i
DEC] i

[ = day of behavioural observation 1t = day of 1.6 mg/kg/day morphine hydrochloride administration
* = day of turnover rate study w = day of morphine withdrawal
& = day of blood collection m = menstruation

Figure 15. The study protocol and menstrual cycle record in

monkey no.92.



Monkey #83
11213 ]a |5 |6 |7 |8 |9 10111413 141916 17,18 1920 21]22 23 24 25 25 27 28 29 3031
JAN [ i
FEB L. . @]
]
|

MAR

MAY|
JUN m
JUL
AUG m
SEP tm

&~ | &l il
 ig /) &
» & RS
i “nrmi&m |
- & . f&i [ -
m * & -SRIl
FEBl&J/|/ | |* | l&iw/|* [&[* i&|" |& 5 & = iartrl
MAR/ |*/{&/ &\ & |4 &" ‘m.m &m |*
APR| |& MR , & -
MAY| |&imli‘r & nim /
JUN o 4
JUL |
AUG mim|m N — -4
SEP|m|m|m !
OCT)| iy Ny | I- i}
NOM AR "N
DEC] i Al ul ; i

| = day of behaviour se t rw n rochloride adminlstration
J al

* = day of turnover rate
& = day of blood colle

3
313133
3

=
)
]
i
2
2

3
Voo o | e
o

']

NOW & I
DEC &1

&

il

R
EREIES

e | 1991

1

l
|
i
l
i

Figure 16. The 'stu

monkey no.

Monkey #95
] 22 2324 25 26 27,28 2930 31
ol 4J NN
[ PO 7 | a4

JAN
FEB

MAY] e i
JUN : i B
JUL == ‘
AUG 9 mim|m [
SEP|& tm

1990

33
3
2o

=
=
=
R0
.
R0
R0
2

°/

NOV
DEC| |*

8

™
HERNE

&

A
T,
OE
. g —
=1
o e

A | &

]’N t

JUL m|m|mim i

AUGm|m|m |

SEP i1
' .
1

3 |2
2

3

1991

OCT]|
NOV
DEC l

| = day of behavioural observation t = day of 1.6 mg/kg/day morphine hydrochioride administration
* = day of turnover rate study w = day of morphine withdrawal
& = day of blood collection m = menstruatior

Figure 17. The study protocol and menstrual cycle record in

nonkey no.95.



Monkey #60
l‘.f.'!'ﬂ‘.21131.415161?1&192021222324;25252726293031
' [ L

1990

3
3
3
2

H c &
& | = & jtmimlm &1 . i &

APR & &l &1 & &iw " |& | & " i& ]|
MAY; &1 & m&: || |&
JUN &I isd e ! &t !
JUL|m|m|*m |& 1&1. % | i

2o
Q0
3
3

g

DEC TIEN% |

| = day of behavioural observ. = 3.2 mgl/

* = day of turnover rate of morphin

& = day of blood colle sttuation’;,
=

Figure 18. The stu :Q'l'(gsq} e

F A
monkey not60 e
GG
. Nalely Monkey #81
11213451678 |9 [1011]12335415 1€ 21,22 2324 25 26 27 28 293031
JAN AR ) |

FEB Ee=== g

AR

MAY| | ‘ Y
JUN 7 1990
JUL = '
AUG ERE !

NOV,
DEC ,

N
3
3
20

==
Ro

MAR |&1 [l

&
Fai e 1o fa Ya T
JN * & % > & & 1991

e
e
]

h

m-'

5%

B

k]

3

3

]
ocT P
NOV i
DEC ]

! = day of behavioural observation 1= day of 3.2 mg/kg/day morphine hydrochioride administration
® = day of turnover rate study w = day of morphine withdrawal
& = day of blood collection m = menstruation

Figure 19. The study protocol and menstrual cvcle record in

monkey no.81.



Monkey #98
1121314 |56 |7 |8 |9 |1011]121314] 16 16/17,18 1820 21{23 23 24 25 26 27,28 26 30,31
JAN ' N 44

|
MAR !
|
'

| i i 1990

g
3|3
3
3
Ro
R0
2o
2

i
e
.
R v oo
.
e
-
.
Ro

z
z
3
EIENCAE
3
R0

m N, i m|m|1891

DEC]

!
NOV - 2N . T x i

| = day of behavioural obse n g
* = day of turnover rat y
& = day of biood collection

rochloride administration

Figure 20. The stu r cvcle record in

monkey ne.3

Blood samp ind cortisol, 23 ml

for E and P)

2

,.-?ﬂoo hr by femoral

venupuncture in nonlfnesthe51zed monkeys. These samples were

allowed to ﬁzuaﬂ 3ww‘%WﬁQﬂﬁntrlfugatlon at

5000 g, 4 CﬁjBO min. Serunm was then collected and stored at

o " RTRIT BIUNIINEA L

BLOOD VOLUME DETERMINATION

®*cr and washed cells technique, according to Silver

and Febiger (1963) and the International Committee for

Standardization in Hematology (1973), were used for blood volune

measurement,.
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1. Labelling.
Approximately 3. ml of blood obtained by venupuncture
added to 0.3 ml of acid citrate dextrose (ACD) solution in a
sterile container. Centrifugation at approximately 1000 g for 5

minutes and subjected to supernatant was removed and discarded.

/t,'on slowly added to the
&) mixing. The mixture
incubated for 30 minu _om.ﬁ.en@. The labelled cells

washed twice 1in 20( erd c saline. After the

sS1 2
Cr-sodium chromat

packed cells under

~

second  wash there of the remaining
radioactivity in the t dic | ¢ “’Cr-labelled red
cells resuspended : aline, 5 ml of the
preparation was . ion and the rest was

used as a standard for rents.

2. Administration s - g
A syringe and """2"‘5 lled with the labelled red
cell suspension is o ':;;:;;;;c_,—“t':'-:—-rzwp after injection.

, Y |
The weight differea red cell suspensien

injected can b‘e the accurately calculated

from density oﬂﬂﬁﬁlwﬂ ﬂ{mwﬂﬁiven below.

Volumﬁ:wfera(q fTrj .‘. Iig

injected. The volur

Density of suspension = 1.00+[Hb conc. of susp.(g/dl) x 1.097}
34
(This assumes that packed red cells have a Hb concentration of

34 g/ml and a density of 1.097 g/ml).
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35 Preparatidn of standard
The well mixed red-cell suspension (560 ul) was pipetted
into a 100 ml volumetric flask containing ammonia (0.4 g/ml).

Then deliver 2 nml of diluted standard thus obtained into

duplicated counting tubes for radioactivity measurement.

4. Sampling
At 30 minutes after the inddt , 5 £l blood sample was
taken from the , T E— ﬂ heparinized tube and

mixed well. Two

counting tubes cont

‘ 5. Radioactivi

The radioag

ray measurement syste
6. calculation.

The total ciret iting - bl olume 7BV) was calculated

as follows.

e
]ﬂ H x f)

Y ANENINLINS..
a

_)eE.

qrgelnAnYNaY

= Whole body hematocrit usually = 0.92

Peripheral hematocrit



RCV = SDVHv/B

S = Counting rate of standerd ‘cpm per ml?
D = Dilution of diluted standard solution
V = Volume of labelled red cell suspension
Hv = /o{ vhole blood sample
: »ed,jox@ plasna
B .:f-—-B?UOH sample (cpm per ml)

METABOLIC TURNOVER

Approximate phine <(calculated

from the blood vol eys 40+44.77 ml/kg and
their weigh 4.5-6.7 e hvdrochloride were

adjusted to 1 ml wit

into saphenous vein of W

blood sample ._',-,, . from opposite side w©i-/femoral vein into

‘solution, were injected

Then, 1 ml of venous

)
f-u 480 minutes after

syringe at 5, 15ﬂ
radioactive labelle 'morphine administratln Blood sample was

1mmed1at.ely tﬁ\ ﬁ ixed well. The
plasma was seq}geﬁr n t i ugmoﬁjb]tﬂ?n g, min.
Pipett.ed ,T i é’ sfered to
counting qﬁ &ﬁﬁgmsﬂwv] mﬂj Ejluid for

radioactivity measurement. Measured the radioactivity of each
sanple in beta-ray measurement system, approximately one hour
for 10,000 cpm of the sample which was collected at 5 minutes.
Kinetic analysis post-injected plasma morphine
radioactivity was analyzed by computer (Pharmacokinetic

Programme wvas obtained from the Department of Physiology,



48

Faculty of Medicine, Srinakharinwirot University) using weight ed
iterative nonlinear least-squares regression analysis. Data

peints were fitted to each of the following function:

These functions are lﬁandard two-compartment
—
quantdily C represents plasma

open pharmacokinetic de ; ne
morphine radioactivi ';‘-ﬁx\- d of the injection.

The coefficients «, ¢ are hybrid

quantities. The wo straight lines

directly provide onstants 4 and B. The

constants « and g ca T : ed from slopes of the

two straight 1lines the values of this

constants are determined-—from e half-lives of the two
exponentials (Berso ; d Noble, 1968)

Since «

In2/t, , Sl 1 AX

—
J
i¥

|
5 = In2/t,,, = 0.69

1/2m

AULINENTNEINS
AN TUNNINGA Y
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plasma specific activity.
CPHM
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BEHAVIOURAL STUDY

480

Each pair of the male and female monkev was taken during
the mid-cycle into a large metal grid cage (approximately 80 /
125/65 inches) which was marked one square foot each,

schematically illustrated in figure 22). The cage was divided



with metal panels into three sections, the male and the female
vere separate, the female was in a small cage (80/24/65 inches)
and the male was in another one (80/101/65 inches), both allowed
into the 1large cage only during the experiment. The roon

témperature was  kept at 25+1 o with fluorescent

Vy

illumination provided bet and 180C. The humidity was

not controlled. udy, monkey chow, fresh

1. Observation Me
Both the fe brought from their

individual cages

to E :*:fﬂ; A least 2 days before
the study. They : ‘l.> ‘ | al partition. The
partition was remov ' which would tast 20
ninutes for each d ) and evening (1700-
1720) sessions min). A number of

behaviour was ine of grooming and

movement were coUib

distance of movedﬁrt':

’ our (ninutes) and
e &iﬂ The animals were
separated again at the end of each <e551on

Bﬂ %E‘Jﬂmtﬁ W‘@Wﬂﬂeﬂ’ﬁ was behind the

one-way mirrorl and recorded their behav1our durlng two 20

e QR FR TEIAR VR NNER B o

menstrual § cycle. During this experiment the panel separating

female and male was removed, a clock was started and the session

was begun.
2. Behaviour Recorded
This section briefly describes and operationally defines
for the purpose of the observations, all behaviours were

recorded here.



(S]]
e

-Approach(AP) : onemonkey moves within arm’s reach of a

second monkey and remains in that position for at least

()]

seconds without engaging in any other social behaviour directed
at the monkey approached (Yodyingyuad,1982).
-Investigate(INV): intened visual investigation of a female's

perineal sex skin. Male’s is placed within 10 cm of the

female’perineun and touch the sex skin

(Yodyingyuad, 1982).

-Present (PR): , standing slightly

crouched and dire owards him, she may

look back to him nce from the male,

stops, 1looks back again (Michael and

i{:‘,

Welegalla, 1968). i

-Mount(M): male St o hi ‘Qi female with his hands
from behind and orie b i" . towards her perineur
(Phoenix, 1973, Rostal and Es

-Invite to lose proximity to

another monkey, i _\‘lls on its side or

back or assumes iﬂ positioﬂ]on a perch, perhaps

" ek ﬁﬂﬁ‘ﬁ]ﬂﬁﬁfﬁﬂﬁﬂﬁ“iﬁ:ii?;ur
Z’;iiﬁii;apﬁ}i”ﬁiﬁﬁ"immﬁ’?% BARE ™

—Yawn(Y): mouth opened wide exposing teeth, usually with

semi-inverted

head thrust back and a resultant wrinkling of skin on the back

of the neck(Phbenix,1973).

-Move(MO): an animal moves to another region.
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Figure 22.

Individual cage (A)

and observation cage
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Figure 28. ppgpagb behaviour.
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Figure 24.

-

Mounting behaviour.
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Figure 26. Yawning behaviour.
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HORMONAL ANALYSIS.
I. Estradiol 17 (E,) Assay
Estradiol reagents and assay method were provided by WHO

Matched Programme (Sufi, Donaldson and Jeffcoate,1886)

’l/@nollc solution at a

th 10 el of buffer S

(see appendix) and ; : ‘kﬁﬁ\ pin, then stored at
4 °C before \\;\\\\\x

Reagents and Preparation

i. - E Standard

2

100 ul standa

concentration of 160

use. .8 nmol/l E, and

stable for 2-3 weeks. ;:ns of E_, within the

x\:\p epared immediately

Tritiated estra 178 (2 i -

range of 21-750
before assay.

2. E_, Tracer
J-Ez, specific activity
250 uCi) was diluted to Btain ;;; :ith 25 ml of tolulene:
ethanol 9:1 H‘:’W}'J solution at 4 °C.
Working tracer so¥§}io- o) iﬂaporation of 150 ul

of the stock solut%?n and re- dlssolve in 15 nl assay buffer S.

The time for ﬁsuﬂpﬁg w ﬂ%éﬂﬁﬁoﬂfi This solution

wvas sufficient9l for one assay of 100 tubes and contalned 100 nCi

S AYNINURIINYA Y

Recovery Tracer
Prepare tracer to monitor recovery by taking 100 ul

stock tracer solution and fééénstituting to 1 ml with buffer S

after evaporating the solvent.
4. E_, Antiserunm
Anti-estradiol serum was provided in lyophilised form.

One bottle of the antiserum was reconstituted with 10 ml of



assay buffer S before use. This was enough antiserum for 100

tubes.
5. Absorbent
Dextran-charcoal reagent was prepared f{see appendix).

Priorto wuse ensure the charcoal suspension must be chilled to 4

°C and well mixed.

8. Counting Solution ”
See appendix #/
Sample Preparatio

Extraction m

paration of the serum
as following.

1. Extraction ; control.
200 ulof u ontrol serums were
aliquoted in duplic ith 5 ml of fresh
diethyl ether and vor hen, they were quick
frozen by dipping in 95 chips of dry ice. The

ether was decanted to nd evaporated to dryness.

‘These assay tubesZwere re-dissolved in buffer S for the assay

procedure.

2. Extraction gm recovery

_ 200 ,uﬁ ﬂ & QTﬂ?ry tracer were
mixed, left alui g[)medﬁ m:ﬁ!ﬁ for min at room
t.emperat, oﬁ ﬁ ether and
then the qﬂjﬁ:qﬁjm ﬂm ﬂtlj jE‘Lorated_ to

dryness same as the unknown samples. These vials were also re-
dissolved in 500 uxl buffer S and scintillation fluid was then
added. They were counted in beta counter for 5§ min and
calculated the percentage recovery. The recovery of extraction

from assay batch to assay batch was 92.11-93.56 %.
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Assay Procedure

Day 1: Each sample of the recovery, unknown and quality
control was extracted and dissolved in 500 ul buffer S. 100 ul
of antiserum was added, exception, NSB (non-specific binding)
tubes. Then 100 xl E, tracer was added to each tube, mixed

well and incubated at 4 °Cc for 18-24 hours.

Day 2: In ice Dbath, #l of cold charcoal-dextran

suspension continually stirrer was quickly

added to all tubes, nt) tubes. All tubes

were vortexed and inc centrifuged at 1500

g, 4 °C for 15 mi gickly decanted into

a counting vial add j \\ \ ion fluid, capped,
labelled, shaken an \\ ~ then counted for 5

NN

min each with a beta ¢

vValidation of E,_

- Sensitivity
The sensitivity of this &, assay was 11 fmol/tube
- Precision

The poeffi*f-
the low, 6.08% an

dskay was 5.72% for
6.23% or intern 'iatmand high values of
quality control, respedtiyely. For the between assay variability,

costrioiont +Eatbisd BT LB FhbERA i vetues of

uallty control were 8.65%, 12.91% and A0.42% Trespgc tively. The

vorking xiled bed G G150 Eheh 44 ’1’@,9/}454'}3432 1283

- Accuracy

The correlation coefficient between the determined and

added values was .95.
- Specificity

The cross reaction of antiserum with steriods likely to
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be presented in the serum were tested as the following table

(WHO Mathed Reagent Programme, 1986).

Substance % Cross Reaction
Estradiol ‘ 100.00
Estriol 0.80
Estrone < 0+02

~Cortisol . _.-" < 06.02

Progesty H 0.02
Testost Ev - 0.02

\\

thod were provided by

II. Progesterone (P
Progesterone

WHO Matched Programme (S '.:g;,g ] n~ Jeffcoate,1986)

Reagents and Preparat_

i. P Standa_‘ -
\'A .. o Y ) .

100 ul. AN of solution at a

B

[ nmol/1 was mixed w@n 10 ml of buffer S
(see appendix ‘ then stored at
4 °C before ﬂﬁﬂ?ﬂﬁﬁjmj nm;/l P and stable
for2-3 m tﬁl nge of19-
1250 fmof%@;j a{ﬁi mﬁﬁlﬂﬁ ﬂ:ﬁlp.] ﬂ assay.

2. P Tracer

concentration of

Tritigtgd progesterone k1,2,6,7—=H-P, specific activity
250 uCi) was diluted to obtain 10 uCi/ml with 25 ml of
purity tolulene solution and stored as the stock solution at 4

°C. Working tracer solution was preparaed by.
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evaporation of 150 ;yl of the stock solution and red-issolve in
15 nl assay buffer S. The time for resolvation of the tracer was
30 min. This solution was sufficient for one assay of 100 tubes
and contained 100 nCi/ml (3.7 KBq/ml).

3. Recovery Tracer

Prepared tracer to monitor recovery by taking 100 ul

stock tracer solution and re ing to 1 ml with buffer S

after evaporating the solv

4. P Antiserun /

Anti-progesterone lyophilised form.
One bottle of the a of Ui uted with 10 ml of
assay buffer S befdre . e This, 13 _A.-.\.: antiserum for 100
tubes. \ |
5. Absorbent
Dextran-charcoal® ! , ?;ﬁ 3 apared (see dppendix).

Prior to use ensure the musﬂ be chilled to 4
°¢ and well mixed.
6. Counting Soluiior

See appendix.:

Sample Preparatlon

Extractﬂ\um WHW{WETWI ﬁ;? of the serum

as following.

- TR TR ...

wvere aliquoted in duplicate tubes, extracted with 5 ml of fresh

diethyl ether and vortex mixing for 1 min. Then they were quick
frozen by dippingin 95% ethanol containing chips of dry ice. The
ether was decantéd to assay tube and evaporated to dryness.
These assay tubes were re-dissolved in buffer S for the assay

procedure.
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2. Extraction of recovery..

100 ul of pool serum and 20 ul of recovery tracer were
mixed, left and allowed to equilibrate for 30 min at room
temperature. The sample was extracted with cdiethyl ether and
then the ether was decanted to recovery vials and evaporated to
dryness same as the unknown samples. These vizls were also re-

dissolved in 500 ul Dbuffer cintillation fluid was the

added. They were counte ' . ter for 5 min and
calculated the percentage overy of extraction
from assay batch to as

Assay Procedure

Day 1: Each nown and quality

\\

control was extract \\ gl buffer S. 100 ul
of ' anitserum was \\ Lubes. Then 100 ul P
tracer was added to e ‘ J;{;l, \\ nd incubated at 4

°C for 18-24 hours.

Day 2: In ice — 500 #L.of cold charcoal-dextran

|

suspension continuall rer was quickly

added to all tubes;sﬂ'  f§*re vortexed and

n!n, then cent ged at 3&00 g, 4 °C for 15
min. supe dedanted into a counting vial
added with 5 mﬁﬁﬂ?ﬁﬁﬁﬁﬂcﬂ&ﬂﬁelled, shaken
and left _f t_ lea en _cou n or 5 mimueach with a
beta coun&ﬁﬁaﬁﬁﬁm}u El"]a E] g

Valldat1on of P

incubated for

- Sensitivity
The sensitivity of this P assay was 19 fmol/tube
- Precision

The coefficient variation of within assay was 7.31% for
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low the 5.93% and 5.56% for intermediate and high values of
quality control, respectively. For the between assay variability,
coefficient variation of 1low, intermediate and high values of
quality control were 11.12%, 9.89% and 12.76% , respectively.

The working range was ©56.74-1250 fmol/tube at the % CV 13.42-
9.53%.

- Accuracy

The correlation ° ‘een the determined and

- Specificity \
The cross re of f anfiserun with steriods likely to

be presented in : were- teste the following table

“g
(WHO Mathed Reagent Prog

Substance ’1 0ss Reaction

progesterone A 100.00

Cort ispd
ort -![--
Testost

}1# 01

(1 0.30

17«—hydro§y rogesterone ¢.. 200

‘ﬂ%ﬁi"'}%ﬁ%ﬁew eIRT
ARIAININ NN INYA L

III. Gortisol Assay

Cortisol reagents and assay method were provided by WHO

Matched Programme (Sufi, Donaldson and Jeffcoate,1986).
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Reagents and Preparation

1. Cortisol Standard
100 ul1 standard cortisol in ethanolic solutionat a
cﬁncentration of 6.0 nmol/l was mixed with 10 ml of buffer S
(see appendix) and warmed to 40 °C for 30 min, then stored at
4 °C before use. This solution contain 60 rmol/l cortisoland

stable for 2-3 weeks. Six seri dilutions of cortisol within

the range of 187-6000 fmo W yere prepared immediately

before assay.

2. Cortisol Traceres=—— —_—
Tritiated / 1142.6 . ortisol, specific

activity 250 wuCi) i/mnl with 25 ml of

tolulene:ethanol 9:1

of 150 wul of the st “501ve in 15 ml1 assay

buffer S. The time of the tracer was 30 min.

This solution was sufficrﬁﬁ‘::=:' one assay of 100 tubes and

et L

contained 100 nCi/ml

¥
provided m\ lyophilised form.
One bottle of the @&ntiserum was@/reconstituted with 10 ml of

wssey werer (3 Sbehed UDEJ MM BoMT 1 ssermn e s

L AEANINTANM NN

Dextran-charcoal reagent was prepared (see appendix).

3. Cortisol Ang :

Anti—cortisolﬂ serum

Prior to use ensure the charcoal suspension must be chilled to 4

“C and well mixed.
5. Counting Solution

See appendix
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Sample Preparation

A simple non—extraction- pnethod was used for the
preparation of serum by mixing 15 x4l of serum into 1 ml of
distilled water. The samples were incubated at 60 °C for 30
min. After leave the solution cool, vortex mixed well and

transfered 100 ul aliquoats to assay tubes.

&ty control was prepared

d10<¢.{ the solution was

aliquoated into dup 00 x1 of antiserum was

added, exception, _ \\“\:QQEE‘ cortisol tracer was

added to each tube, I el ?','l‘f ed at 4 °C for 18-24

Assay Procedure. A

Dayl: Serum of

by non-extraction me

hours.
Day 2: In b1d charcoal-dextran
suspension continuall

added to all tubes, exc p_,b

stirrer was quickly
tubes were vortexed and
incubated for 15 nmin, w@ﬁ%&jﬁ‘#gr, od at 1500 g, 4 “C for 15
min. The -'.;,;._t.;,;_;..-.a.;,,;;-- : ,;d- a counting vial
added with 5 ml of i 'ﬁ|°’ labelled, shaken
and left for at

~ast 1 hr then counted or 5 min each with a

bets:congfst. of ngso?] E]‘ﬂjw i)

Valldatlonqp

’ “mmm UADANHIAE i

- Precision

The coefficient variation of within assay was 7.73% for

the 1low, 7.76% and 8.76% intermediate and high values of quality
control, respectively. For the between assay variability,

coefficient variation of 1low, intermediate and high values of



quality

control were 10.81%, 8.11% and 12.95%,

64

respectively. The

working range was 298-6000 fmol/tube at the % CV = 12.51-8.19%

- Accuracy

The correlation coefficient between the determined and

added values was 0.97.

- Specificity

be presented in the

(WHO Mathed Reagent Prog

The cross reaction of antiserum with

Substance

Cortisol | \\\::?
Cortisone ‘h“
Corticostepo 7"’ 2l

9.20
11-deoxycort s;, 27.10
Progesterone 0.20
170 hy 0% £0,.80

Reaction

00.00

<0.10

11«-hydfoxyprogeste 3. 07

Testos one

- LY,

olactln (PRL) Assé.

Siljﬁ’lﬁ R TATRIL ol (FTgb- TR

measurement the reagents were obtained from the Diagnostic

Products Corporation (DPC), USA.

Reagents and Preparation

1.

Rabbit Anti-human PRL Serum.

This first antibody was provided in a lyophilized form



65

and to be reconstituted by adding 10 ﬁl distilled water, mixed
gentle prior to use.
2. *TI1-PRL
The labelled human  PRL was supplied also in a
lyophilized form which had  been purified by affinity
chromatography. Each vial was reconstituted with 10 ml of

distilled water and mixed well.

3. hPRL Standard.
The standard
of PRL by affinity ch ented 0, 5, 10, 20,

50, 100 and 200 irst international

reference preparati o 75/504 (1°“IRP 75

/504). But in ter — 00 ‘L\\:\\k-cond international

standard for PRL, no ave values of 0, 115,

nd

230, 230, 460, 1150, B57562) .
4. Goat Anti-
This second antlb-n-—- s dissolved in diluted PEG in

n- Ji.r"

e —

100 ul d to the NSB and Bo tubes.

100 ul ahuﬂng TJ EJ % ﬁwrﬂq ngunknown samples

was allquoated into prepared tubes. #odinated human PRL 50 ul

was ol W0 WY \Lidew G el i) WD EATVORR anvserne

was added later to all tubes except the NSB and Tc tubes. All

saline. The precipi ;ﬁvt in a cool place

(2-8 °C) and shoul“ﬂAf e,

PRL Assay ED

were vortexed and incubated for 3 hr at room temperature.

Consequently, 500 ul of cold, well mixed precipitating solution
wvas added and vortex. Separation of bound from was performed by
centrifugation at 3000 g, 20 °c for 15 min. The supernatant

was decanted and counted each tube for 1 min.
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Validation of PRL.

- Sensitivity
The sensitivity of this assay was 12.82 mIU/L
- Precision

The within-assay coefficients of variation were 5.87%

for low value of quality control, 4.05% for intermediate value
: igh value of quality control.
mediate and high values

10.29%, respectively.

ofquality control and B8.53%

The between-assay precisi
for quality control we:
The working range was
- Accuracy
The correl he determined and
added values was 0.9
- Specificity
The serum is PRL with an extremely

low cross-reactivity to CG and hPL (DPC, USA).

STATISTICAL ANALYS 7 == X
Means and stmdard deviation were use% to summarise data.
Parametric 3§F for endocrine  and
pharmacokinetlﬁﬁ Qﬂﬁm%‘wﬂﬁqﬂ:jstatlstlc for
behaviour var1 les. Because? of high #mdividual varietion, the
behavmuxq \ﬁlﬁiﬁn‘imutw f] g mft]matﬂenods of
each nonkey wvere compared to pre-treatment period while the
values of endocrine and pharmacokinetic data were compared with
the pre-treatment mean values of all 17 monkeys. In endocrine

and pharmacokinetic data were wused two-tail Students’s t-test

(unpaired) to detect difference between the mean of two samples.



87,

Two-way analysis of variance (ANOVA) were used to detect

difference among multiple samples and Turkey’s test to partition

sanple into contrasting subsets..
Behaviour data wereused to the Mann-Whitney test (U-test)
for comparison of two samples. For nultiple sanmples, the
Kruskal-Wallis one-way ANOVA was used, followed by individual

ated a significant difference

Mann-Whitney test if ANOVA i

among groups.

A  probabilit P—p. é and < 0.01 were

considered to be statist

AULINENINYINg
RINNIUUNIN Y
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