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troductio
Morphine is an extremely potent opiate
analgesic psychoactive drug that has a high
potential for addiction; tolerance and botlr
physical and psychological dependence
develop rapidly. It is considered to be the
prolotypical opioid. In clinical medicine,
morphine is regarded as the gold standard,
or benchmark, of analgesics used to relieve
severe or agonizing pain and suffering.
Like other opioids, e.g. oxycodone
(Oxycontin, Percoc€t, percodan),

hydromorphone (Dilaudid, palladone), and
diacetylrnorphine @eroin), morphine acts
directly on the central nervous system
(CNS) to relieve pain (Hiramatsrl 2010).

In controlled studies comparing the
physiological and subjective effects of
injected heroin and morphine in individuals
formerly addicted to opiates, subjects
showed no preference for one drug over the
other. Equipotent, injected doses had
comparable action courses, with no
difference in subjects' self-rated feelings of
euphori4 ambition, nervousness,
rclzxation, drowsiness, or sloepiness
(Martin and Fraser, 1961). Short-term
addiction studies by the same researchers
demonstrated that tolerance aleveloped at a
similar rate to both heroin and morphine.
When compared to the opioids
hydromorphong fentanyl, oxycodone, and
pethidine,/meperidine, former addicts
showed a stmng preference for heroin and
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morphine, suggesting that heroin and
morphine are particularly susceptible to
abuse and addiction. Morphine and heroin
werc also much more likely to produce
euphoria and other positive subjective
efteds when compared to these other
opioids (ONeal, 2006).

Other studies, such as the Rat park
experimentq suggest thal morphine is less
physically addiaive than others suggesl
and most stndies on morphine addiction
merely show that .severely 

distressed
animals, like severely distressed people,
will rclieve their distress
pharmacologically if they can (Weissmar
and Haddox, l9g9). In these studies, rats
with a morphine ,addiction, 

overcome
rheir addiction themselves when placed in
decent Iiving environmants with enough
spacg good food, companionship, areas for
exercise, and areas for privacy. More
recent research has shown that an enriched
environment may decrease morphine
addioion in mice (Xlr er al. , 2007).

Morphine acts on a specific receptor of
nerve cells. More specifically many such
receptors arc found in the spinal cord,s
substantia gelatinosa, a region where pain
signals are first processed. The architecture
ofthe morphine recepfor is what dictates
the morphine mle. There is a flat pan that
binds to the aromadc rin& a cavity that
athacts the two carbon atoms and an
anionic site that accommodales the teniary
niaogen atom. When morphine or another
agoru'st binds to the receptor, the cell
membrane,s affinity for sodium ion
changes. This eventually reduces th€
release of neurotransmitters from the
affected neurons. Investigators leamed
about morphine,s mode ofaction by
applying it and other opiates (including
enkephalin) to guinea-pig intestines. (Wht
else was gong io serve as the guinea pig fbr
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their experiments?) In the presence of
antagonists, Na+ alfinity was restored and
intestinal contractions which had dropped
precipitously shot up again (Emico, 2004).
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:Iy,::,"y in various ceus (Singhal eraL, t994). Moreover, morphine has beensnown to upregulale the expression ofoemeoxygenase (HO), a biological marker

:^r-:lp,r" skess(Shary et at. , 1985). We

ff_nltY nronosed that morphine may berncucrng- macrophage hjury in mics and

liffity differcnt Parhwa,s (Kapasi et

Aim of the study

-, We examined the role of morphine on
m€ oxldative stress elevation and alteration

1,, :,1*. .cell variables in morphine_
mduced addiction in experimenbl rats.

ls atrd meth od
Admals and housing: Ten adult male
albino rats of about 250-3009 body weight
and &10 weeks old were used- Males were
prellrrcd to avoid the physiological
cnanges associated with the oeshus cycle
of females. The expenments were achieved
between June 2010 _ November 2010 in
thrc animal house at the Dept. of Biolory
/College ofscience/ University of
Salahaddir -Erbil. Animals were housed in
plastic cages bedded with wooden chips.
During the experimental period five
animals were kept in each cage and they
were housed under shndsrd laboratory
conditions, l2: l2 lighUdark photoperiod
(LD) at 22 -! 2 .C. (Coskun et al. , 2004).

Exoerimental Desien

This experiment was conducted to test the
toic effects ofmorphine in fernate rats.
The experimental rats werc divid€d to two
groups ofrats and the teatments were
continued for 2 weeks.
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Group l: Conhol: The rats ofthis group (5
rats) were given a standard rat chow and
tap water ad libitum.

Group 2: Morphine t€ated rats: The rats of
this group (5 rars) r€ated with i.p. injection
of morphine ( I 50 mg/kg b.w.) twic€ a
week for two weeks.

Collection of blood semoles

At the end ofeach experiment, the rats
werc anesthetized with ketamine
hydmchloride ( t 0Omg/kg). Blood samples
were taken by cardiac puncture into chilled
tubes with or without ethylene diaminetetra
ac*ic acid (EDTA) (4.5mM) as
anticoagulant and centrifuged af 3000rpm
under 0C for 15 minute; then serum were
stored at -80C (Sony, Ultra low, Japan)
(Haen, 1995).

Haematolosical analvsis

RBC coun! WBC coun! haemoglobin
concent'ation (t{b), ha€matocrit (Hct) ,
platelet comts , mean platelet volume
(MPV), platelet distribution wirtth @DW)
and platelet large cell ratio (P-LCR) werc
determined by using automated
haematologr analyzer (Syamex model: K_
1000, Japan).

Determ
malondialdehvde (MDA):

The assessment ofthe lipid peroxidation
process is done by determination ofthe end
produc! malondialdehyde (Muslih et al. ,
2002). The level ofserum MDA was
determined spectrophotometrical ty, in brief
, 150 pl cf serum sample was mixed with
lml trichloroacetic acid (TCA) 17.5o/o aad
lml of 0.66% rhiobarbituric acid (TBA),
then vortexed, incubated in boiling water
for 15 minuteq and allowed to cool. After
tbat one ml of 70% TCA was added. The
mixture was allowed to sit at room
temp€rature for 20 minutes. Then the
sample centrifuged at 2000 rpm for l5
minutes, and the supematalt absorbency
was read spectrophotomehically at 532nm
wavelength.

All data u'ere expessed as average and
statistical analysis tras caried out using
stalisricaj ly soffwarc (SpSS version
1 1.5).Data analysis was made using studant
t- test. The levels ofsignificance were set
aJ P<0.05.

F"*G
Data analysis revealed that morphine have
ability to incr€ase the level of lipid
peroxidation significantly (p{.0 I ) through
elevation ofthe MDA level. The value of
MDA in morphine keatod group was (7.35
MmoVl) which was more than two fold of
control rats MDA level (2.95Mmo1fl) as
illustrated in figure ( I ).

of serum
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statisticar analysis reveated a significa,lt decrease in the level ofHb (p<0.05), with mean valuereached ( t2.78 mg/dl) (Figure 2). Whiie, M(,V didn,ir*"". O, .jrrine trearing, as rbelevel of it decreased non significantty w,*;;;;.;il;';;#rJln ngure (:). rhe currentresults also showed non-significant inc..^" orn-Bc nu;il. in *ffiir" *u,"a -i-ur.comparing to control group (Figure 4)-
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Figure (2): Effect of momhine treatment on the level of Hb in female albino rats.+ means significant at level (p<0.05)
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Figufe (3): Effect of morphine treatment on the RBC count in female albino rats.

['igure (4): E{Iect of morphine treatment on MCV level in female albino rats.

1:ignifiTnt decrease (p<0.05) in RDW percent value was observed in the treatment ofmorphine to about (! 1.6%) comparing to 1tZ.+iX) in controf Jia t *t"a *t" (Figure 5).
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Figure (5): Effect of momhine tre€tment on the level ofRDW in lbmale albino rats.+ means significant at lev;l (p<0.05) -- '-" -' '- " ,l

The platelercrir (pcT) signifi cantly
decreased (P<0.05) in morphine group with
value (0.18%) as compared to contml value
(0.26%) as shown in figure (6). This
reduction in plateletcrit was very clearly
reflecred in the results of MpV,L the level

of MPV decreased significanrly (p<0.05)
in the trea[nent group (3.53%) according
to control MPV value (5.33%) (FigureT).
Meanwhile, unexpectedly, the number of
platelel inffeased significantly (p<0.05) in
rals injected with morphine (Figure 8).
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Figu re (6): Effect of momhine trea-tment on the revel of pcr in female albino rats.+ means significant at level (p<0.05)
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El€vation ofthe MDA level can be used as
indicator for oxidative stress especially
related to lipid oxidation. The relation

(Patel et al.,2OO3) and it also has ability to
inhibit glutathione (GSH) production by
liver (Nagamatsu et al. 1996).
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Figure (7): Effect of morphine treatment on the lever of MpV in female albino rats.+ means significant at level (p<0.05)

Figure (E): Effect of morphine treaunent on the prateret count in tbmale albino rats.* means significant at level (p<0.05)

between morphine and rising ofoxidative Morphine treatment tended to decrease in
stress or depletion ofantioxidans were the level ofHb significantly , this dectiningpreviously studied by some researchers. didn,t lead to aniria. Therefore, MCVMorphine showed to induce superoxide didn,t unectJiy morprrine treating. Thegen€ration (Jaimita et al., 2003), induce anemia caused by morphine is almost
apoptosis in fibroblasts and macrophage rehted to the deficiency in vitamin Bl2
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and_iron (yunis and Casson, 2000). This
unchanged volume mean ofRBC is due to
the non-sig,nificant increase of RBC
number in morphine treated animals
comparing to control group,

The slight anemic symptom in the rats
were also indicaled through sigpificant
decrease (p<0-05) in RDW percent value-
The_morphine addiction teads to incrcasing
in blood viscosity, aod elevation in RBC
parameErs arc usually seen on morphine
and heroine abusen (Antonova et al.,
2008).

There are confusions in the results of
researchers about the effect of norphine on
plal,elets. Morphine has ability to promote
platelet function through induction of
platelet plug formation, thereby, it can lead
to induction ofthrombin fomration (Hsiao
et al., 2003). However unetplained
tmmune thrombocylopenia were detected
in rats treated with morphine (Cimo et al. .
1982), while an increased thrombocyte
count was observed in mothers affected
with morphine drug addiction (Hanssler
and Roll, 1994).
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