CHAPTER IV

RESULTS

During the entire 100-143 days of treatment all monkeys
did not show significant weight loss and/or anorexia. Pulse and
respiratory rates were maintained /in normal range of 98-121 and

32-44 /minute, respectively. Sowe Moenkeys(no.41, no.64, no.T1
and 92) showed excessive~hair loss-around head, back and front
leg regions (figure=27) " FPhe | incidenc®of hair loss was not
related to dose of"mopphine. However, tremble could be detected
occasionally in some gmonkeys * (ho.81, . mne.93, no.95 and no.98)
treated with 1.6-3.2"nggkg/day morphine.

Morphine withdrawai showed ﬁypical synptoms of loss of
appitite, nervous and fended tQﬁ,be more aggressive. Most of

these symptoms were found ‘in 1.8—3.2'mg/kg/day treated group but

returned to be normal within 7 days after the drug withdrawal.

Figure 27. Hair loss around head and front leg regions.
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Netabolic Turnover of Morphine
1. Pre-treatment
‘Table 3 turnover rate and half-life of morphine were not
significantly difference during menstrual cycle. Mean values of
turnover rate measured during D8 - D10 and D22 - D25 were 0.0038
and 0.0032 % min ~, with half-lives of 183 and 216 min.,

respectively.

2. Treatment and Po

- Low and Moderat

There were/

turnover morphi

==1Ezz§‘9ay)

T Bg ation of mnetabolic

norphine treated

groups measured on ;ly one monkey of 0.8

mg/kg/day morphine \.1’ figure B87) whom
exhibited unusually” hi & 'T” »*s>\\ ate measured on D30

!wﬂ \

:AKH ¥

"F“

- High Doses (1.6 and-n;..,.

of treatment.

Turnover with 1.6 nmg/kg/day

morphine fluctuat;r

treatment. The véEFe

‘Rﬂ't few weeks of
yﬂ]after 30 days of
treatment and readh; teady stat around day 80 of treatment

(figure 28). ﬂ ueg Q ‘vc'l E]Jﬂﬁssw %}Qlﬁ}‘jﬂlorphlne shoved

lesser degree 1bf fluctuatlon‘ Deflnlte decline in turnover rate

e Wﬁﬁ&ﬂﬁﬂéﬂ%’ﬂ%ﬁﬂﬂ = b

the y state on day 45 in all monkeys (figure 29).
Withdrawal of morphine induced prompt rebound of the plasma
turnover rate and readjustment to the pre-treatment values

within approximately 30 days in both groups.
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Table 3 Metabolic turmover and half-life of aorphine in adult feaale cynosolgus monkeys treated siih morphinme, X#(SD).

Doses Pre - treatuent . Treatsent Post-ireataent
ag/kg/day DI0-D12  D22-D25 day 30 day 60 day 120 day 30 ca7 €0 day 90
(n) ’ t!l!' ’ tll!- ’ Lll!: ’ Lll!l ’ tlfﬂn 5 t'll!‘l l tll!l B tllt.

0.1 .38 188.0 .35 198.3 .36 182.2
(2) (.03} (35.50 (.03) (26.9) (.04)

34 188.0 2 = 5 -
(22.3)

0.2 29 218 .31 2158
(3) (.04) (43.8) (.05) (24.5) (.

162.5 = = s =
(18.7

0.4 .36 183.0 .32 209.9 235.8 = = = 3

B L (80 L0338 (.00 (142
08 .8 MES .3 LT 48 L
B L0 RO L0D GLY L0 (il (04 (1800
L6 . U .30 287 (O a5 ame 8'16 RTR R U STV

3 (.06) (2.2 (.04 (36.4) OS] (68,60 (. “ 5.2 €03 (32.2) (031 (33.3)

U
.2 .36 178.2 .31 208.9 gﬂﬁl 200" st a0 w6 o3 a3

T AU 84y HﬂfWH‘T‘ﬂ ¢

overall .38 183.8 .32 2166

(.04 ms’i]ﬂﬂ']saﬁﬂifu l]ﬁ']'gﬂﬁna H

% significantly difference from overall pre-treataent values, p¢0.05
#+ significantly difference {roa overall pre-treatment values, p¢0.01
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Serum Levels of Sex Steroids, PRL and Cortisol
1. Pre-treatment
a) E, and P
Results presented in table 4 and figure 30 were grouped
accoding to relative similarities of the length of the menstrual

cycle. Thre were divided into 3 su groups as follows:

i) 28-31 days cycle.

Levels of E, e increased durlng D12

and D16 of the cyec -tected are as high as

362.1 pg/ml on D1 harply from D19 and

progressively decli and 44.9 pg/ml during

the last 1-2 days pri menstrual bleeding.

Levels of e first 5 days of the

cycle but increase much when measured on

D10 and further 3690-7840 pg/ml on D12

and D16 respectively. “period P levels declined

gradually and the 2 days prior to the
71{ key in this group

P %cretion during the

onset of next
showed ;bnormal piﬁtern
entire range of the cycle

i - 3ﬂ%ﬁ%¥lﬂﬂiwmﬂ‘i

Serunm evels of E,gand P were very simi r to monkeys

o ol HOVRANIT B VIHPANE e s

vere detacted approximately 3-4 days later. Sudden drop of E,

and P were also found 1-2 days prior to onset of menstrual

bleeding of the next cycle.
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iii) 38-39 days cycle
Patterns of serunm E, and P levels were very similar to
the 33-35 days cycle with the exception delayed rising of P

levels and no sharp decline of this hormone at least until D33

of the cycle.
b) PRL and Cortisol

Results were present. b e 5 and figure 31. Serunm

ﬁed significantly during
various phases of theweyele ¥ t: of the length of the
cycle. The values nmea
ng/ml for PRL and corti€o ,j/‘.

levels of PRL and cortisol w

536 mIU/L and 906 - 1742

ﬂ‘lJEl’JVIEWI?WEI’]ﬂ‘i
amaﬁnifuum'mmaa
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Table 4 Serua levels of E, and P in adult female cynosolgus nonkeys during pre-trealeent cycles.

Lenght of nenstrual cycle  Hormones Day of the menstrual cyele , x4(S.D.)

day (n) S5 1 12 1516 13- 23 23-28 30 33

-3 E, 87 82 i 3 .8 762 3T ML

(5-22) pgal  (23.2) (4sdl 3.1 ’)12.3) (35,31 (214

——

P Dkl 365 T84 s‘ 532 L8
aghl v ok 'l'-q\ (120 (2.32)
""

3 -3 z 18 \“1\\\ CBLD O BL2 585
] A% 04001 2.8y (8248 7.2 \H §1°428.51  (25.8) (31.1)
331 1.85
B CRT T ST (1.12) (0.76)
% -39 82.2 58.5
(10) O pLSBT U8 (1.8 (61,00 130T (1 350801 (30.0) (26.3)
T.03 00880 LT3 L85

ng/al (0.42),40,36) (0.44) (1.10) g(3.06) (4130 (2.310  (1.81) (1.36)

AUEINENTNENS
AR TN INGINY
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o C o
l
i AUgMME mﬁnm
t
_ l‘s' &‘ %
0 wﬁm%imumfs o)
0 8 12 16 20 24 28 32 36 40
““Days
Figure 30. Serum levels of E, and P in 2 types of normal

menstrual cycle in female monkeys with menstruation

a) 28-21 days cycle, b) 32-35 days cycle
c) 36-39 days cycle.



Table 5 Serus levels of PRL and cortisol in adult feaale cynosolgus monkeys during pre-treataent cycles.

Lenght of wenstrual cyele  Hormone Dey of Lhe menstrual cyele , x4(S.D.)
day (n) 5 10 12 18-20 25-% 30 33

T

% - 31 PAL
(5-22) all/L
cortisol 13
ng/al
-3k PAL \ 203.6
M all/L \h (24.9)  (58.3)
T T '
cortisol 1418 1 Ui 13 1.
ag/al (141.2 93,90 (132.9)
% - 39 ey 1 B2 5BS
- -
(10) peial 5.1 (18.3) (L.8) (6100 (132.7) (113.500 (2410 (34.2) (26.3)

ﬂ u zi;i”w&l w %jw H(ﬂ ﬂ4‘§ 2713 2.8

Uhgral (0.42) (0.36) (0.4 (110 (3.081 (4,130 (2310 (LI (L.30)

AN TUNMINYIAE
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PRL(mIU/L)
600 -

.

400 -

200 -

1005

0
Cortisol
(ng/ml)-

1600 -

1200

800 -

-0 T T T T T T T T T 1

0 L 8 12 16 20 24 28

b
0o
[3%)
(2]
=
o

- Days
Figure 31. Serun levels of PRL and cortisol in 3 types of
normal menstrual cycle in female ' monkeys with
menstruation a) 28-31 days cycle, b) 22-35 days cycle

c) 36-39 days cycle.
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2. Treatment and Post-treatment
a) E, and P
- Low and Moderate Doses
Monkeys treated with daily doses of 0.1-0.2 mg/kg
morphine still have normal fluctuations of serum E_ and P

levels with regularity of the cycle during entire period of

morphine treatment except treated with 0.1 mg/kg/day

(no.615) showed deviati t treatment cycle to 48

Cycles lengﬂﬂ?-"-f“ i morphine doses (0.4 and

0.8 mg/kg/day). Only

days.

of 0.4 nmng/kg/day
morphine treated menstrual cycles
throughout treatme s of the same group

however prolonged ne of these could be
cle length with normal E,
and P levels. Two 0.8 mg/kg/day morphine
treated groﬁp, on the otlier: R extremely prolongation

of their first 12 . yssociated wikth. One nonkey had
her first treatmentl {~~. -3.ﬁ
of E_ ‘and P, sub quent cycle, however, ould adjust to have

becane nornal ﬁlﬂﬂ;ﬂi \gj n(T z and P levels
observed durlnql pre trea ment cycle, espi cont1nuat10n of
"°”’““Q‘W‘1 Nﬂim URIAINYIAY

with sporadic rise
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- High Doses
Two monkeys treated with 1.6 mg/kg/day morphine posponed
cycle length , suppression of endogenous E_, and P secretion,
comparable with those of 0.8 ng/kg/day treated group. However,
monkey no. 92 could readjusted her cycle 1length as well as

endogenous E and P secretion similar to the pattern found

-4
; I/& bleeding duration was
”t. ﬁ few cycles of late

e (menorrhagia). On the

during pre-treatnent

prolonged to 8-9 day
treatment and early'
otherhand, all monkey iV:' R 2 mg/kg/day morphine were
amenorrhic during tk ot f =1 da; catment period. Serun
E, levels always =g :

period except a few

detected in some monkeys, but theivalues were stiii lower than

influence wupon th I
patterns of E_, an sec mong iﬂnkeys treated with
daily dose. of 0.1- -0¢4. mg/kg morphine. Cycle length of these

it i ﬂaweag DN N HRT voge ot o700

days and rena ed within this range t oughout t ir first 100
e or QYRR AU BASNE AR s o .
mg/kg/day morphlne treated groups were high since sucessful

mating with subsequent normal pregnancy lactatiom were evidenced

in four monkeys placed with normal fertile mnales during the .
first few cycle of drug withdrawal. All of 0.8 mg/kg/day

morphine treated nonkeyé showed prolongation of the menstrual
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cycle during treatment period but they promptly responsed to
morpphine withdrawal by reexhibiting normal menstrual cycle again
within 13-34 days with normal post-treatment cycles of 28-45
days in all. Serum levels of E, and P also rose as expected

during late follicular and luteal phase of the cycle,

respectively. Similarly, monkeys

treated with 1.8 mg/kg/day
started to menstrual cycle aga iip 7-36 days after the drug
withdrawal and followedvm’» 1y glilar cycle length of 27-

34 days. They also E sifila m-g;_d P profiles to other

groups of nonkeygdia'!"'ff | e lower doses of

morphine. Monkeys £* : t h YRQ\\;MHM‘ day took slightly

longer, 34-61 days, o_ \\
monkey (no.81) exhibifeg ’\}\
dlld'-l :

during the first post-tre Lpent o; : E\\‘ other cycles recorded

\\\ ‘ual cycles. Only one
cycle of 61 days

were with in the rang 25-33 da ith normal serum E, and

P profile.

ﬂ‘UEl’WIEW]‘JWEI']ﬂ‘i
ammnimum'mmaﬂ

5.
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b) PRL and Cortisol
Morning serum PRL levels showed dose dependent response
to daily morphine hydrochloride injection. Slight increment of
PRL were found in 0.1-0.2 mng/kg/day morphine treated groups.

Significant increment of serum PRL levels were found in monkeys

treated with 0.4 mg/kg/day mo and over. The response could

“‘ﬁ‘ treatment. Consistent

increment were found i ted with 0.8 mg/kg/day

morphine and over.y R re were detected 3,754
(days 12), 2,868 3, 61 Ay 10) mIU/L in monkey

group treated wit

be detected as early

s/kg/day of morphine,
respectively. More PRL levels during
morphine treatment mg/kg/day morphine
treated group.

Hyperprolactine with spontaneous
galactorrhea in 5 out _:;« 3: ‘treated with 1.6-3.2 ng/kg

/day morphine. orrhea was not as

hyperp ‘;. Lieh was found on day

‘: nonkeys treated with iD6 and 3.2 mg/kg/day
morphine resp EI’ nonkey treated
with 1.6 a(ﬁ gnﬂnmﬁ}jﬂ apt. to exhibit
regularit cle ia failed
to show ﬁiﬁg ﬁaﬁmmﬁ}jﬁﬁuﬁimL levels

measured during treatment period were lowest in this group and

prompt as

92-110 and 26-51

never exceeded 2,000 mIU/L during entire period of morphine

treatment. However, the oscillation of PRL levels were least
conparing with other monkeys in 1.6-3.2 mg/kg/day morphine

treated groups.
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@

Figure 50. Spontaneotis g “;;' ;_ in monkey no.81 during
daily treate iffh.,.'S.éﬁuf‘g/kg morphine hydrochloride.
},ﬁjf 'ﬁ;‘ﬁ
Withdrawal of m rphih% igé;ﬂto prompt decline of serum
PRL to their pre-treatment ggiges ié£§¥& groups.

4 ,. ‘."'{-"‘;"d' :
Daily 0.1:?.2 ng7kg7day morphine ‘freatments had no

" S - —
discernable effect:jon serum cortisol 1é¥b&§, when these were
- i e

increased, the 1ev;i of serum cortisol ﬂzndeq to decline and

-

became clearly belows normal contrel in 1.8 and 3.2 treated
groups.

Patterns of serun cortisol levels after morphine
withdrawad ‘“showedygreat deal of  individuall variatioas- among high
dosage of ' morphine treated groups (0.8-3.2 mg/kg/day). Monkeys
which have serum cortisol 1levels decline below pre-treatment
values will took several weeks (later than 90 days) to recover,
whereas monkeys with mininal changes were unaffected.

The patterns of metabolic turnover of morphine, serum levels

of E,, P, PRL and cortisol are summarized in figure 57-73.
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Sexual Behaviours
- Low andeoderate Doses (0.1-0.8 mg/kg/day)
There were no apparent behavioural changes observed in
female nmonkeys treated with 0.1 mg/kg/day morphine hydrochloride
(p>0.05). Behaviours are present as following.

a). Approach

One each out of mo .ed with 0.2, 0.4 and 0.8 mg

/kg/day morphine

3 —J.
approach to the nale ¢ the -@ment cycle.

None of fen

ine in frequency of the

significant alterati el compare between pre-

treatment cycle and sycle. However one put

\\ \N)

of three monkeys trea \Joay morphine treated

group showed signifi
b). Presentation

Only two out o regted with 0.4 mg/kg/day
morphine showed significant decline equency of presentation

to the male (p<C y—-——— ———————————— ' ’:4 e group failed to

show presentation E|r1 . u@’. Similar situation

were also found 1n‘.a11 monkeys treated with 0.8 mg/kg/day

s ﬂ‘lJEJ“J“ﬂEW]’iWEJ']ﬂ‘i
ama\amm UA1AINYAY
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Figure 57 Turnover rate of morphine, serum levels of E.s P; PRL,

cortisol
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Table 7 Approached behaviour of female monkeys treated
with 0.1-0.8 mg/kg/day morphine hydrochloride
during pairing with a vasectomized male.

Behavicur of female:

Dose of morphine MonKkey Frequency/test (X = SD)

mg/kg/day Number

0.1 . 601
615

2.04£1.41
4.00£2.37

0.2 «47+1.75
«B3£1.83 =%
0.4 8340.74 *
®50+1.38
R.26+1.17
0.8 \\0.00i0.00

. 1740.47 =%
3,60£3.91

T O i o

1€83+1.17 3.83+1g)7 *

------a-ﬂ"ma Wﬁmﬁm?ﬂ&?@ ______

0.00
2.00%£1 .90 0. 17£0.41 *
0.8 ... 71 2.5%1.38 0.67£0.82 *
& 102 1.50+1.64 1,.17E0.75
611 0,.00+0.00 0.00+£0.00

* Significantly different, P < 0.05
** Significantly different, P < 0.01
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Presentation behaviour of female monkeys treated
with 0.1-0.8 mg/kg/day morphine hvdrochloride
during pairing with a vasectomized male.

Behaviour of females

Dose of morphine Monkey Frequency/test (% = SD)

mg/kg/day

i F8

Number tiE 2N Treatment

3.12%£1.18
0.00=G.00

.00+0.00
0.0010.00

* Slgnlflcantly dlffe ent;, ]

ﬂNEJ’JVIEJVIﬁﬂEJ’]ﬂ'ﬁ

awwmnmwnwmaﬂ
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c). Inspection
Paradoxical results were found among monkeys treated
with 0.1-0.8 mg/kg/day morphine. Monkeys received 0.1-0.4 mg/kg
/day showed reduction in frequency of inspection from the male.
Significant reduction were found in all monkeys treated with 0.4

ng/kg/day morphine. On the oth

.9

hand, monkey treated with 0.8

mg/kg/day norphine e in statistics but trend

to be increased than st

monkey (no.61) tre

atment cycle.

d). Mount

Morphine iour in all but one

orphlne whom showed

significantly highér t 1 g behaviour than the

recorded during pre-tr
e). Invitation

The inviﬁatio male to morphine treated
') lf; -+ J

females was not different -=-;,;.$ groups. However, the female
I .-‘f.-"-’_,*'f" ¥

from 0.2 (no.64) . and '”“”-~’V'5v g/day morphine treated

regquency lesser than

0d (@0.05).
ﬂﬂﬂf??’lﬁ]ﬂ‘ﬁﬂﬁl’]ﬂ‘i

amaﬂmm UA1AINYAY

group showed SigﬁE:—a,_

being recorded during pre-
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Table S Inspected behaviour of vasectomized male during pairing
with morphine treated female monkeyvs, 0.1-0.8 mg/kg/day
morphine hydrochloride

0.1

4

AULININTNEINS
RIANIUNRINEIAY




Table 10 Moqging behaviour of vasectomized male during pairing
with morphine treated female monkeyvs, 0.1-0.8 mg/kg/day
morphine hydrochloride

Dose of morphine Monkey Frequency/test (x = SD)
mg/kg/day Number Treatment
0.1 601 r 150 4 0.23=z0.52
615 , L5 @.oo;o.oo
0.2 61 , doo:o 03 *
64 5 0,.00-0.00
__________________________ __"_'_—___—'—'——_—""'—
0.4 99 . )0=0.00
616 00=0.00
800 0=-0.00

. w2
* Significantly different, P .f§~"
** Significantly differenth Pii<0.01

9

i
|

AULINENINYINT
PIAATUAMINYAE



Table 11 Invited to groom behaviour of female monkeys treated

with 0.1-0.8 mg/kg/day morphine hydrochloride
during pairing with a vasectomized male.

Behaviour of female:z

Dose of morphine Monkey Frequency/test (X = SD)

mg/kg/day Number Treatment

0.1 J‘.‘_"'l.06

0+2.10

0.2 30x1.52
20+1.52 *

0.4 +0.75

67+1.37

+1.17

0.8 1.97

Behaviour of male

Dose of morphine Monke

mg/kg/day Numbém Pre-treatment T atment

3 17*0 94 2. 17+0 9

----------- = W’}S’%ﬂ?ﬁﬁﬁi?ﬂ’a iﬂm #
616 3.00+1.26 2.67x1.75
800 2.83+2.23 . 1.17+1.17
) 0.8 71 2.17+1.94 3.3341.21
102 2.6751.37 2.1721.17
611 2. 8321.17 1.80+1.10

* Significantly different, P < 0.05
** Significantly different, P < 0.01
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f)y. Groonm
Daily injection of low dose of morphine (0.1-0.8 mg/kg)
increased grooming frequency 1in nmost monkeys (excepted monkey
no.64, no.616, no.102 and no.611).
On the other hand, variable grooming frequencies of the

male partner were recorded. ignificant increase both of

grooming and the time for were found in one out of

three female monkeys 0.4 and 0.8 mg/kg/day

morphine (p<0.05), b 0 g (kg day morphine treated
group showed signifi ; ,‘ 1, 'grooming equency.

g). Locomotor Ac

Variation 're noted during pre-

treatment and treat és of movement were

not alterated signifi : 7 m’ ¥ the ore-treatment record in
both sexes (p>0.05).
h). Yawn

Yawning beha - “were ' r eved in the female

during entire exper

treatment and treqﬂient period ©

ference between pre-

g maleiﬂas well the females

were not significance €p20.05). o/

SUERLLS
AR1A9NT
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Table 12 Grooming behaviour of female monkeys treatgd
with 0.1-0.8 mg/kg/day morphine hvdrochloride
during pairing with a vasectomized male.

Behaviour of females

Dose of morphine Monkey " equs y/test (X = SD)

mg/kg/day Number

0.1 ~i.3831.4 3.21:2.18

0.2 .67£2.16 *
00:£0.00

0.4 33£1.03
5041 .38 %%
«0020 .89

0.8 \.4 83£0.78

0.33=0.823 *=
0.3320. 52 *»

Behaviour of male!7

Dose of morphine MqEIey v/test u7 + SD)
mg/kg/day Numbers Pre-treatment Treatment
| ﬁ W INEEIINE a5
615 4. 00+3 10 7.00+2. 45
“HWIREN ‘iiuf’ﬁ%ﬂ’l Nginaz -
0.4 11.54£3.39 8.50+2.59
616 9.00+£1.90 5. 6T%£2< O *
800 1.17x1.33 . 6.05x2.74 *x
0.8 71 3+67£1:21 6.33+x0.20 *
102 4.83x0.41 4.67=1.21
611 8.00+£3.35 6.60x1.14

*  Significantly different, P < 0.05
x**x Significantly different, P < 0.01
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Table 13 Grooming time behaviour of female monkéys treated
with 0.1-0.8 mg/kg/day morphine hydrochloride
during pairing with a vasectomized male.

Behaviour of females

Dose of morphine Monkey

mg/kg/day Number

0.2 .45+3.34
.00£0.00

0.4 .71+1.26 *
.88+4.94
3.8+4.26 *

0.8 38+5.36

Dose of morphine .3*;ﬂ= ¢ SD)

It
mg/kg/day Nu -er Pre- treatment reatment

_FuE e

2£70+5.51 4 14.87+7g32 *

e ARIRSNIRRAINIIRE

20.29%5.02 14.40+5.54
616 25.57+£3.26 17.00+£7.09
800 0.86+1.17 8.34+£3.70 *x
0.8 71 5.79+3.65 17.47+x2.91 *x
102 8.42+1.98 9.88+2.90
611 27.42+3.29 27.71x7.71
* Significantly different, P < 0.05
** Significantly different, P < 0.01
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Table 14 Locomotor activity of female monkeys treated
with 0.1-0.8 mg/kg/day morphine hydrochloride
during pairing with a vasectomized male.

Behaviour of females

0.1 320.6 oo  270.00= 141 20

0.4 .83:120.26
67+£93.91
« 50 +97,17

0.8 150+28.51

.00+82.15
.40zx146.21

e e e - ———— = ——— — — - T — — — = e ———— ——

Behaviour of male

Dose of morphine M oy Foot/test {x +JSD)

mg/kg/day er "reatment

113 §3£30.78

-—----;;---—ﬂu s %‘iﬁfiiéi—éé-

622. 83+272 81

800 329. 17+80 75 151 50176 90
0.8 71 215.17£162.50 79.17+34.70
102 156.67+74.12 403.00+265.50
611 113.83+£49.65 178.80x121:17

* Significantly different, P < 0.05
** Significantly different, P < 0.01
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‘Table 15 Yawning behaviour of female monkeys treated
with 0.1-0.8 mg/kg/day morphine hydrochloride
during pairing with a vasectomized male.

Behaviour of females

Dose of morphine Monkey Frequency/test (x = SD)
mg/kg/day Number Treatment
0.1 601 W + b 0.50=0.55

615 ). 00+0. 0% 0.17=0.41

00z0.00
0.00+£0.00

0.4 0.17:0.41
\ 0£1 .50

).67:0.82

0.8 0.41

li

> Setl—— ¢
Dose of morphine M@EF;:::::e ————————————————— — %'t SD)
mg/kg/day NuTEkr s qaeatment

T T

6. 37+4 45 ., 5.33z2. Q]

“""B‘Z’Q‘W’TMﬂ?ﬂlﬁm’l’mm&ﬁ““““*

3:004% .58

4.17+1.83 3331 63

0.8 71 3.67+4.34 3.00x2.19
102 4.83+3.19 3.33x2.,80

611 3.17+2.48 2.2021.92

* Significantly different, P < 0.05
** Significantly different, P < 0.01
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- High Doses (1.6 and 3.2 mg/kg/day)
a). Approach
The frequency of approach in female treated with 1.6 mg
/kg/day morphine showed a gradual decline, particularly in those
with regular menstruation (no.92). Abrupt declined in frequency

were found in 3.2 mg/kg/day treated group.

Inconsistent resul nd in the male partner in

all treatment group. ine tended to increase
in approached frequency almest i ok - 1 females and male.
b). Presentation_ _ 7
Significant w\\‘m~al behaviour was
found in almost of i NM 1.6-3.2 ng/kg/day
morphine soon as the x hdrawal of morphine
was unable to restore in the record post-
treatment cycle.
¢). Inspection
Inspection -behs B Sanes nost monkeys treated
'Ejappeared to have

e hia} dose groups.

ﬂUEﬁ’J’VIEWﬁWEJ"Iﬂ‘i
awwaﬂmm UA1INYAY

with 1.6-3.2 ng/kg7aas
extended into post—txﬁtm
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d). Mount
All female monkeys treated with 1.6 and 3.2 mg/kg/day of
morphine showed lesser degree of acceptance to male partner
during treatment cycles, especiall& in monkey no0.93 in the
second 1.6 mg/kg/day treatment cycle and monkeys no.80 and no.98

in 3.2 mg/kg/day morphine t ed sroup. However, withdrawal of

i1 r in most monkeys.

\\. nale partner and

restoration in freq [ itat: \ %‘x}\. om in all cases.

norphine promptly restore

Inconsistent

female treated part phine showed prompt

]
AULINENINYINT
ARIANTAUNIINGAE
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f). Groom
Individual variation of grooming frequency in female
monkeys treated with 1.6 mng/kg/day morphine group. The monkey
that maintained regular cycle (no.92) showed a great deal of
changes 1in freguency of grooming during the first few treatment

cycles but increased signific:

' during the late treatment

cycles. Withdrawal of “‘3¢ change the frequency of
this behaviour. Other ker éand no.95) whom unable
e TT—

to exhibit regular ment period showed

relative wunchange hdrawal of morphine
showed sudden and frequency of this

behaviour.

The 3.2 mg/ . group showed similar

decline in frequenéy the first treatment
cycle. However, morphi howed sudden recovery of
grooming frequency in gradually recovered in

monkey no.81 and éhp u r de in Jequency of grooming

r—

Grooming behaviour o

in monkey no.60. 4
he male in 119 ng/kg/day morphine
treated group oved Télatively undhange in one female exhibited
regularity of! uhg mﬁnuj ﬂgﬂjiod. Withdrawal
of the drxiiI Zﬁso shoved uficha béhaviour. More

tutan A oL G e SN VY B

to exhibit regularity of the menstrual cycle during morphine

treatment.
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In 3.2 mg/kg/day morphine treated group, the male showed
similar grooming patterns with the female partners with
significant decline of grooming frequency when pairing with
monkey no.60 during the first treatment cycle. Similar patterns

were found when pairing with monkey no.81 but relatively

I)artner no.98.

&11 nonkeys treated 1.8

reatment and post-

unchanged when pairing with fen.

g). Locomotor Activi
Distances of me
mg/kg/day morphine
treatment period no.92 and no.93.
However monkey n t. after morphine
withdrawal. The loc nkey also persisted
in the second post-tr
Similar to treated group,
locomotor activity with 3.2 ng/kg/day
morphine declined promptly

o #J/ "’

were obtained aft®r morphine wl

ases. However, varied results

monkeys (no.60 and -

no.81) increased ~activity er than the first

treatment cycle bu&ﬂone monkey 'Elable to recover the

no.98) was
activity to tredtment value during two pos-

thMméusﬁ%ﬂwsWﬁwﬂi

The male showed consiStent decldne in locomotor activity
during ﬂ i [EIN FladElb el VLB A NG ververaey
morphlne. Relatively unchanged were found in the male pairing

with monkeys treated with 3.2 mg/kg/day morphine. Inconsistent

results were found after morphine withdrawal in both groups.
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h). Yawn
Female monkeys treated with 1.6 and 2.2 mg/kg/day

morphine rarely exhibited yawning behaviour during the period of

study.

Significant reduction in yawning frequency of the male

= N
\_\
Yo
'

/day  (no.92 and no.93J, = but

were recorded during pairi ‘eated female with 1.6 mg/kg

‘quency was relatively

—

wowever, when pairing

,;%S:qzaxl4_phine treated group
ed g ‘gx_'~¢;remained high even
- '{:a

during post-treatment e " The ‘freque \‘was unable to alter

uneffected when i : ey
with the female :

the yawning behaviouns

when pairing with nk mol.8: nd ’1:.—Pairing with other
female members of bot
frequency during post-

Major results hl'?;-z, rm morphine treatment in

these female monkéy

drug withdrawal are

:‘,,
)

AU INENTNEINS
IR I NN ING D

sunmarized in table 2&
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