CHAPTER V

DISCUSSION

Metabolic Turnover

The present result showed that the elimination patterns

of morphine in  these nomolgus nonkeys were

biexponential similar t,o previ

et al.,1984) and hu@

treatment cycle, the me

1n rhesus monkeys(Rane

Q 1981). During pre-

and half-lives(t )

1/72s

neasured during follic luteal phase (D22-

D25) of 17 selected with cycle length
ranging from 28 t istical difference (8

=0.38 and 0.32 % sand 216 min respectively).

The values measured " w R .the " range of adult female
rhesus monkeys, older "than 10 . = 0.34-0.68 % min and

t.,e.= 102-202 min (Rane et &1, ,1‘%5

These dat.a :--fft*.w_-_;-__ffe-_-*—-"w.- turnover
. p ')

apong closely - relaﬁi

reproductive states Iiave smaller fluct.uat,lon than aged nomkeys

with unknown ﬁcﬁdﬂcﬁa ﬁﬁﬁtﬂfj wﬂQﬂﬁ'es with larger

fluctuation is Ylalso found in 9ea1t,hy adult. males of 26-32 years
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Greenblatt § and Lowenstein,1978). However, more recent report

m;lues during active

showed extremely 1lower half-life with higher metabolic turnover
of morphine in plasma of normal human subjects of both sexes
with tendency of lower half-life 1in aged group than in adult

group (Owen et al.,1983).
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Turnover rate of morphine in female monkeys treated with
0.1-0.8 mg/kg/day morphine neasured on day 30 and day 60
fluctuated within the same range of pre-treatment period except

one monkey treated with 0.8 mg/kg/day morphine showed unusually

high value measured on day 30 of treatment only. It remanined
to determine whether this ‘ . due to technical errors or
to physiological adaptl an individual animal in

response to long t.erm @se of morphine.
» “\?!ngagpt showed greater

High doses
fluctuation of turnoy
value tended to decli
day 80 of the treatme ;_; % g/kg/day of morphine
treatment induced ”t‘-f; : ched the steady state
approximately within ‘ v

S

a state of physical dephnﬁeﬂc" = 'ﬁiological and behavioural

dlsturbances(Verebfif et "'ﬁﬁf? eduction of the

turnover patterns| -may re sult from change in ‘ ﬁe pharmacokinetic
iﬂ morphine in target

properties and decf}éée
cells «(Jaffe and qutln 1985). s noteworthy to stress that

individual moﬂau fal %%%}wﬁj i JdayTisTphine treatnent

showed variabld pattern of ‘menstrual bleeding durlng entire

rin. QORI RIGEH ARG 2o ot

throughout” 143 days of treatment ; monkey no.93 postponed the
cycle to 72 days and readjusted to 51 days on the second cycles;
monkey no.95 returned to one cycle on days 113 of treatment only.
However, all nonkeys in group of 3.2 mng/kg/day morphine

treatment exhibited anemorrhea throughout 120 days of treatment.
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Withdrawal of morphine showed normal values of metabolic
turnover measured on day 30 in all monkeys treated with 0.1-0.8
ng/kg/day morphine. In 1.6 and 3.2 mg/kg/day treated groups
showed rebound effect followed by fluctuations and tends to

approach normal pre-treatment values within 1-6 weeks. Only

monkey no.95 and no.60 of 1 ’/ .2 mg/kg/day morphine treated

groups respectively, shQE£§§$j a ;“-iﬁcrement of the turnover
. >

rate. Other monkeysﬁ’mmdiawse of turnover rates
and required only y q.o\}hwo the pre-treatment

situation. These wide ’nd;k ual recovery patterns
may related with physi ﬂQQFhanlsms, associated
with mental distu e ‘qto the 1levels of
morphine dependence

that nultiple

al.(1985) suggested

rred during chronic

morphine treatment tha or' desensitization, receptor

Ty

down-regulation and increasqﬁﬁn‘:Vb te cyclase activity. This
™

informations may - addicted therapy

ion stage.

E, and P Levelﬂu ) d treg(ﬂj W EJ’.] ﬂj

ment menstrual cycle length of 17

oot QY RN PRSI Y M EL TR B
reco,is were in compam ranges reported beqhalkh Nagvi

and Shaikh(1978) 22-37 days; Dukelow, Grauwiler and Bruggemann

(1979) 26-36 days; Varavudhi et al.,(1982) 27-35 days; Zumpe and
Michael (1983) 27-40 days. Duration of menstrual flow 2-5 days
was also similar to the range of 1-3 days previously reported in

this monkey by Mahoney (1970), but similar to report of 1-5 days
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by Yoshida(1986), and of 3-5 days in the rhesus monkeys
(Johansson, Neill and Knobil, 1968, Shaikh, Naqvi and Shaikh,
1978). In order to correlate patterns of serunm E, and P levels
for different phases of the menstrual cycle more accuracy than

previously recorded, he cycles were further divided into 3
subgroups : i) 28-31 days, “!! 5,days and iii) 36-39, days
respectively. Fluctuatio % % levels were found in
all 34 pre- treatmentﬁm@ E—peubrdurlng D12-D16, D16-

D21 and D19-D21 in s

Serum P levels incre

subgroup i), 1ii)

ese results clearly

indicated that all" ertile cycles with

normal ovulation oc 0 ) corpus luteum life
.lf;‘.l

lasted approximately 14415 day?fsi recorded.

During 100-143 da

morphine could be inormal usual cycle

during late t.reatment perlod Slmllar patterns of the cycle

during late tﬁauaﬂ fg Q'é] Elliﬁ ?‘W Efql"ﬂﬁ no.92 treated

with 1.6 wmg/kg#day nmorphine. However, monkeys treat.ed with 3.2
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cycle thronghout treatment period. Incidentally, all monkeys
that could readjust to normal cycle during morphine treatment
always exhibited normal fluctuations of E, and P levels but
the monkeys that failed to readjust to their usual cycle during
treatment did not exhibit normal rise of serun E, levels

showed total suppression of P levels. This suggested that
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positive feedback of E, levels during morphine treatment
period were not operated and ovulation with subsequent rise in P .
levels vwere prohibited( Norman et al.,1984, Orstead, Hess and
Spies,1987). Our findings here are similar to the previous

showed that finding of amenorrhea or irregsular menstruation in

heroin addiction (Gaulden et

964) associated with absence
cyclic gonadotrophin release [ olllcular phase and

absence of E_, positive 1. 41975) .

It is of 1 onkey no. 92 was the

only animal treate at still able to
maintain her regul t treatment period
but with prolonged rhagia) lasting as
long as 8-9 days. :';‘32 that disorder of prolong
endometrium bleeding o 15 ‘ovarian steriods in
morphine treatment ar ; It is difficult to
explain effect of . bon g bleeding , but altered

bleeding duration ‘hay refl,ect. 13 ) i) ﬁ cretion of local

intra-uterine and/ intra-ovar _ esponsible for

luteolysis, presuneﬂy prostaglandins and/m oxytocin(Johnson

and Everitt, ‘l’ﬁ same treatment
group were l&iﬂﬂ wyn%{wﬁﬁﬂﬁ The cycles of
these monke we s.7 bleeding
duratlon,q ﬁqﬁq a ﬁmﬁﬁ }ling fllédgmg/kg/day
morphine t.hroughout, 120 days failed to exhibit menstrual cycle.

All of these monkeys, in addition, showed spontaneous

galactorrhea.
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Sexunal Behaviours

The opiate appe‘ared to interact in complex ways with
endocrinology in production of behavioural effect. Unfortunately,
there were no available reports of long term treatment of
morphine on reproductive behavi in higher non-human primates
in the literature. The %he fenmale monkeys during

0.1-3.2 mg/kg/day nmor re@mé this study are dose

dependent. 1Ingeneral, l, invited to groon

and grooming behavi nkeys declined sreatly
in high dose grou ed low even during
the first few cycle

Although it that E_, 1is the

major ovarian steriod bl cestoration of normal

sexual behaviours in eys (Michael, Herbert

and Welegalla,1987, Micha nd  Zumpe, 1984). Results of long
7 i 1=
tern treatment ofu,\.hmjphine\ in this y indicated that

" affect
independent of endogem)us E,

e UEINENTNGINS
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all different parts ofthe cycle, and the values measured in this

this drug serioush rs of the monkey

levels.

study were similar to these found in captive cynomolgus monkeys
during the last 2 cycles prior to exhibit sucessful pregnancy

after mating with fertile males: 400 - 1100 nIU/L (Varavudhi et
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al.,1982) and other normal monkeys from the same colony; 140-640
mIU/L (Suwanprasert, 1991). However,cynomolgus monkeys may
secrete relatively lower serum PRL during normal ovulating cycle
to the values as low as 109-244 mIU/L (Tangpraprutigul et al.
»1987). Similar situation were also reported by Varavudhi et al.

(1992) in free-ranging monkey

fbt,ained in certain regions of

y/ 1t female rhesus monkeys
P ﬁ et al.,1980, Gindoff

et al.,1988) but hi - .w% nIU/L (Gosselin
et al.,1983). 1Inde ST ) ' Q S cynomolgus monkeys

Thailand . The values

was slightly 1low as 1

)

were very close to t fertile women:115-

462 mIU/L(Tolis, glia et al.,1987),
but post-menopausal Vexhibited slightly
lbwer serum PRL ood, Khan-Dawood and
Ramos, 19886).

measurement. of serum PRL

levels in female qgl—hunan pril{@ ris gz‘ us phases of the

menstrual cycle.

g nfirmed previous
study in human femgl

et almlsas) who found no
significant alteration #ef PRL levels during follicular and

luteal phases o@utu gcgw EJ V]‘ j w Ej ’] ﬂ j

Long term nmorphine ttreatment showed consistent rise in
serun £l P0eteb | (A0 b ibapbidh Jveh Vhése | @bdhent ana
. q
significant rise of serum PRL levels were evidenced during the

entire period of high doses treatment. Unfortunately, there was

no other report of chronic morphine treatment on serum PRL
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levels in primates to compare. However, acute intravenous
injection of morphine induced sudden rise of serum PRL levels
within a few minutes in rats (Pfeiffer et al.,1987), stump-
tailed monkeys (Gold, Redmond and Donabedian, 1979) and women
(Tolis, Hickey and Guyda,1975). Shin et al., (1988) suggested
that efficacy of morphine may be reduced after a prolonged

release, owing to the depl the "releasable pool" in

pituitary lactotroph. tudy measured serum PRL

% morphine treatment.

with significant

levels, every 5-7
Oscillation of this

increase the serum prolong period of

treatment (120-143 to be similar with

pituitary stalk physectomy and

autotransplantation ents (Everatt, 1954,

Hyperprolactinemia =- ' ; t with spontaneous

galactorrhea were found treated with high

ey -
o s ) .’.‘ - g
doses of morphine:l(lwﬂfﬂigé? 3.2 ng/l : It is of interest
{ e

34 ¥ morph.ine (no.92)
c pe%ﬁod of treatment and

exhibited regular E?cle

failed to develop fpontaneous actorrhea inspite of the
s e 4898) 189 AT oo
galactorrhic fnonkeys in the same treatment group. The

R BN I M AN R

may Drevegt of galactorrhea in hyperprolactinemia
condition, similar to the situation found during pregnancy in

several groups of mammals (Varavudhi et al., 1982, Siriprasomsub,
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1984) including higher primates and women (Johnson and
Everitt, 1988, Guyton, 1991).

As far as the acute effect of morphine on PRL secretion
is concerned, this opiate may exert a direct action on its
specific receptors within arcuate nucleus to suppress dopamine

release from TIDA nerve terminals, thereby enhancing pituitary

gland secretion of PRL »1977, Haskins et al.

#1981, Dawood, omos 1986) and nay

simultaneously GnRH release

(Grossman, 1981, Petlﬁ " ; Weed monkeys treated

with high dose _ > hav high serum PRL levels

coincidenced with ids are comparable

with clinically hy ith high endogenous
opiates in systemi e with amenorrhea
(Petralia et al.,1987 “or : oning that a single

systenic injection "ergocornine” into

hypophysectonized and aut._ kidney capsule of

pregnant rats is oiomous secretion of

PRL needed for ma' inence of “function(Varavudhi,
Lobel and Shelesnyaﬂl%s) the rﬁ, in this situation
would not be able #&osm have oestious cycle again unless the

transplanted ;ﬂua&l "ot | EbHdngo tahdd b dnto the median

emlnence(Everett 1956, Nikitowitch-Winep, and Everett,1959). On
e otned) 4] G091 T WA YRR morsnine
still capa%le of stimulating PRL release in rat previously

treated with a specific dopaminergic blocking agent, pimozide.

He suggested that morphine may act partly through stimulation of
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prolactin releasing factor (PRF) in addition to the effect on
TIDA  neurons. Recent evidence indicated that VIP 1is the
potential agent responsible for direct stimutation of pituitary
PRL secretion which may plays a physiological role as a PRF.
This factor is detected in suprachiasmatic and paraventricular

nuclei of rat, in human eminence, anterior pituitary and

‘ 2qQver, VIP is capable of

}%&tlons attainable in the

t.o‘ft.' 8, Clemens, Shaar and
T—

-

hypophyseal portal blood.

stimulating PRL secretion

hypophyseal portal bl

Smalsting, 1980, Lam,1 ternined whether i)

opiate receptors ells, ii) morphine
and other related stimulating VIP
synthesis and relea lso secrete VIP in

addition to PRL.

Withdrawal of iate decldine in serum

PRL 1levels. Data favor more direct ef iect of

morphine on pituitary any other factors ever

.——;—
,..J.,.-" >

known. Sudden dECfﬁase S séru{n‘* after morphine

withdrawal support|~the—hypothesis of d: rine hyperactivity
since withdrawal fxﬁn adm,ﬁistration might be
expected to have hygeract1v1t.y o) IDA neurones in the median

eminence and ﬂﬂeﬁ’}ﬁﬁﬂ‘ﬁupﬂﬂﬁ}ﬂfgct of PRF upon

stimulation of “PRL secretion °gEldelberg,1976 Lal, 1975 Gold et

.,1979)q W giwyf] ?Wﬂﬁﬂf?ﬁﬁl’rﬂ Ero effect
increment noradrenergic activity in the hypothalamus which
may subjected +to show withdrawal symptoms and rebound phenonema

(Gold Redmond and Kleber,1978).
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Cortisol Levels

High individual fluctuations of serum cortisol levels
were evidenced during pre-treatment cycle. Such variations were .
not mainly due to stressful effect of handling during blood

withdrawal because that stressful stimuli were minimized by

Wy

emt,//E

allowing monkeys to get accustom to such condition for at least

3 months prior to actu rformed. However, these

fluctuations were not tistics during various

phases of the nenstrua _values during pre-
treatment were slig y report in captive
cynomolgus monkeys directly taking
blood samples after edate with ketamine,
but the value na j 3 ;_ igh 2000-2700 ng/ml in
temporarily trapped : of the same species
(Settheetham and Varav

Influences of
dose dependent Slgnlflcaﬁh<ﬂéé 13 ;?;4>1ortisol levels were more
pronounced among h ! yrphine tr "ifd groups (1.6 and

3.2 mg/kg/day).

j‘j"“‘,f,,;.-”'~ rtisol fluctuated and
|
d throughout the

. 1T 131 131011 e
e ﬁmmmmﬁﬂmmn::e::::f

she was the only monkey in 1.6 mg/kg/day morphine treated group

gsradually decrease treatment period. It is

wvhom failed to exhibit spontaneous galactorrhea, although the
serum PRL levels were alwals increasing The effects of chronic

administration of opiates on hypothalamic-pituitary-adrenal axis
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in animal models were very rare and the period of treatment are
not comparable with the present study. However, these data are
in agreement with Hellman et al.,(1975) and Ho et al.(1977) who
found sinificant decrement of ACTH and cortisol levels in

chronic heroin addicted patients.

It has been demonstrat n rats that acute and chronic

- ‘j’f he stress-induced
norepinephrine and o&t in hypothalamus
(Calderini et al.,lS?é‘ﬁi 983 and Suemaru et al.
1985), presumably lﬁk

(Morley, 1981, Bucki a

administration of morphi

ptor of CRF neuron
- ctly suppress on
pituitary ACTH cell 1 Pozo et al.,1980,
Lamberts et al.,1983) P ; o) ine may directly decrease
sensitivity of 1
(Lymangrover et al.,19

Withdrawal of gsradual readjustment of

treated groups. This

N T ’ r
of E, and P also j
days after ﬁEJ rﬁ)w v'[ a‘ﬂ“ ﬂ\ﬁ]l dly readjusted
to e within 9

normal prestreatment range ays of post-treatment.
However, mﬁﬁ gﬁ ).[ﬁ ?J El,il acEjles after
morphinezi ﬁjs m ion found

during treatment period. On the other hand, monkeys previously

. . A )
serum cortisol levels 1Ir-'ﬂ..§5v§=..2:

was in sharp “PRL secretion and

netabolic turnover. ductive cycle with

normal serum levels ok place within 61

treated with low and moderate doses of morphine (up to 0.4 mg/kg
/day) exhibited high reproductive potential. They were capable
of exhibitng successful mating with normal pregnancy within the

first and seco:d post-traetment cycles in most cases.
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