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Effect of Opium Addiction on Some Serum Parameters in Rabbit
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Abstract: Addiction is one of the most important issues of the 21* century that received more attention all over
in the world. Addiction affects blood parameters that could be led to other problems. In this study to assay
biochemical effects of pure opium, 40 New Zealand white rabbits were randomly divided into two groups
(control and addicted group). Addicted and control groups received opium and distilled water separately by
gavage. Rabbits were weighed at the beginning and at the end of the experiment. Blood samples also were taken
from ear vein at the beginning and at the end of the experiment. Samples were stored at -20 °C until used for
biochemical analysis. Various parameters such as Fasting blood glucose, total cholesterol, high density
lipoproteins—cholesterol, low density lipoproteins—cholesterol, triglycerides, sodium, potassium, calcium,
phosphor, total protein, albumin, alanine aminotransferase, aspartate aminotransferase, alkaline phosphatase,
amylase, Creatine phosphokinase, uric acid, creatinine and urea were measured in the serum of both groups.
Addicted male and female rabbits showed higher serum FBS, AST, ALT, LDL, TG, CPK, K" and Cr values in
compare to the control group. Our finding showed that addiction has profound effects on biochemical
parameters that could be used for detection of side effects.
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INTRODUCTION

In traditional medicine, opium has been considered as
a remedy for many disorders. This belief along with use of
opium as recreation can lead to addiction. Addiction is
one of the important issues of the 21* century in the world
that is also imperative in Iran [1]. Two common ways of
Opium consumption are inhalation or oral intake. Opium
is constituted mostly from Morphine but contains more
than eighty alkaloids with different effects on
homeostasis [2]. Determining the serological changes
caused by opium addiction can help to better understand
of the biology of addiction and adoption of a proper
strategy for treatment. There are lots of studies about the
effects of opiate addiction on serum factors [1-7] and also
on different tissues [8-10] but only limited aspects have
been focused on opium. Since opium has more than 70
components, its effect on metabolism and therefore
biochemical parameters varies in compare to pure
morphine and other active ingredients. In mentioned

studies duration, route of opium consumption, purity of
consumed opium, diet status and other conditions were
not similar. Because of possible effects of these
parameters on serum parameters in addicted subjects this
study was done to evaluate the effects of opium addiction
on serum parameters under controlled conditions in
healthy rabbits as animal model.

MATERIALS AND METHODS

Forty New Zealand white rabbits (20 males and 20
females, 1.5-2 kg body weight) were purchased and
housed in an animal care facility under controlled light,
12 h light/12 h dark, at 25+1°C temperature and 60+5%
humidity. Rabbits were fed with standard chow diet and
water was available ad libitum. Rabbits were randomly
divided into two groups as control and addicted group.
Addicted group was treated with pure opium from police
office (Ilam, Iran) that was suspended in 1ml of hot water.
Suspension was administered by gavage after bringing to
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room temperature. Initial dose of suspension was 250 mg Statistical Analysis: All data are presented as
per day that was gradually increased to 1000 mg per meantSD. Data were analyzed by one-way ANOVA
day within one week and the final dose was kept constant followed by Duncan’s multiple comparisons test.
throughout the rest of the study. The control group Multiple comparisons tests were only applied when a
received 1 ml of distilled water for 60 days [19]. In the significant difference was determined in the ANOVA
beginning and at the end of period, Rabbits were weighed analysis, P < 0.05. The SPSS 13.0 (Chicago, USA) was
and blood samples were taken from ear vein. Blood was used for analysis.

centrifuged and the isolated serum was kept in -20°C until

analysis. After the euthanasia the weight of abdominal RESULTS
fat was measured. All experiments were approved by the
ethics committee of the Ilam University. Both groups gained weight during the period of the

A  Convergys ISE Analyzer was used for study. However, there was a significant difference in the
determination of serum sodium (Na“) and potassium weight of rabbits in different groups at the beginning and
(K"). Calcium (Ca*") and phosphorus (P) of serum were throughout the study. In addicted group weight gaining
determined by colorimetric methods. Fasting glucose was lower in compare to control group. Abdominal fat was
(FBS) was determined using the glucose oxidase significantly decreased in addicted rabbits (Tables 1, 2).
method. Serum value of Total cholesterol (Tch), High Our results showed that sex did not affect the impact of
density lipoprotein—cholesterol (HDL-c), low-density opium addiction on measured factors. In control group, all
lipoproteins (LDL) and Triglycerides (TG) were assayed parameters did not show a significant difference at the
by enzymatic-colorimetric method. Urea and uric acid end of the study compared to the beginning of the study
were measured using enzymatic methods. Total protein in both sexes (P<0.05). K" showed significant difference
content of serum was determined by the Biuret that was higher in addicted group compare to control
method. Alanine aminotransferase (ALT), aspartate group (P<0.05) but other ions did not show a significant
aminotransferase (AST), alkaline phosphatase (ALP), change (Table 3). Assayed enzymes, CPK, AST, ALT
Creatine phosphokinase (CPK) and «-Amylase were were increased significantly in addicted group at the end
measured by Kkinetic enzyme assays. Albumin and of study but ALP was significant lower in compare to
creatinine were measured by the bromocresol green control group (Table 4). Serum TG, Tch and LDL levels
method and kinetic colorimetric assay. were increased significantly in addicted group (P<0.05)

Table 1: Comparison of Abdominal fat and Difference of weight gaining between addicts and non addicts males Data represent mean + SD (n=10), p<0.05
considered as significant difference

Addicted male Non addicted male P value
Difference of weight gaining(gr) 489.93+9.50 889.07+12.16 0.001
Abdominal fat(gr) 40.25+7.37 60.25+15.71 0.003

Table 2: Comparison of Abdominal fat and Difference of weight gaining between addicts and non addicts females Data represent mean + SD (n=10), p<0.05

considered as significant difference

Addicted female Non addicted female P value
Difference of weight gaining(gr) 110.28+9.33 218.87£11.95 0.001
Abdominal fat(gr) 34.548.37 67.7+7.85 0.001

Table 3: Comparison of the biochemical factors in two groups of addicted and nonaddicted males and female. Data represent mean+SD (n=10)

Addicted Male Non Addicted Male Addicted Female Non Addicted Female

Ca Baseline 14.44+.581 14.46+.579 14.33+.570 14.39+.562

60 day 14.78+.601 14.54+.729 14.92+.767 14.42+.662
P Baseline 7.35+.291 7.42+.289 7.33+.286 7.21£.290

60 day 7.79+.647 7.66+.411 7.12+.697 7.22+.274
Na Baseline 147.0+4.47 146.0+4.36 144.0+5.07 145.12+4.31

60 day 154.39+12.75 152.2+20.72 155.7+14.41 146.4+6.07
K Baseline 6.38+.724 6.29+.716 6.71£.702 6.46+.695

60 day 10.18+.494%** 6.95+.721 10.4241.40%* 6.82+.587

* p<0.05 versus control and baseline * * p<0.01 versus control and baseline
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Table 4: Comparison of the biochemical factors in two groups of addicted and nonaddicted males and female. Data represent mean+SD (n=10)

Addicted Male Non Addicted Male Addicted Female Non Addicted Female

ALT Baseline 62.9+14.85 60.9+14.60 60.8+16.6 61.9+14.5

60 day 116.0£12.14%* 63.3+13.97 115.0+£30.21%%* 61.1£16.78
AST Baseline 69.14£9.66 68.449.92 68.11+9.83 68.41+9.75

60 day 139.1422.97%* 72.8+14.60 99.0+19.84%* 69.0+10.55
ALP Baseline 365.10+£54.34 361.13+£56.39 349.10+54.34 351.10+56.3

60 day 309.8+48.17** 419.30+46.71 248.0+38.11%%* 321.0+31.72
CPK Baseline 299.3+45.62 296.34+49.73 295.3+48.73 294.3+49.23

60 day 413.1+65.08** 316.9+35.17 430.2+65.27%* 303.6+47.48

* p<0.05 versus control and baseline * * p<0.01 versus control and baseline

Table 5: Comparison of the biochemical factors in two groups of addicted and nonaddicted males and female. Data represent mean+SD (n=10)

Addicted Male Non Addicted Male Addicted Female Non Addicted Female

Tch Baseline 41.3+£14.76 40.4+14.86 40.1+£13.96 40.9+14.16

60 day 76.7+16.77%* 42.9+11.28 76.1+16.9%* 41.9+8.89
TG Baseline 51.1£9.15 50.1+8.95 50.949.25 50.549.15

60 day 79.5+14.69%* 57.6+12.69 79.0+£14.04** 56.649.15
HDL-C Baseline 20.25+3.17 20.01£3.0 22.05+3.7 20.31+3.07

60 day 25.2+12.77 17.37+2.81 30.8+20.07 22.65+2.60
LDL-C Baseline 9.9+2.20 10.11£2.31 10.02+2.29 10.1242.26

60 day 18.11£7.85%* 10.23+3.82 17.87+8.68* 10.44+4.74

* p<0.05 versus control and baseline * * p<0.01 versus control and baseline

Table 6: Comparison of the biochemical factors in two groups of addicted and nonaddicted males and female. Data represent mean+SD (n=10)

Addicted Male Non Addicted Male Addicted Female Non Addicted Female

FBS Baseline 126.9+17.93 127.2+18.95 127.8+17.53 127.1+£17.91

60 day 238.3+33.74%* 140.4+14.33 223426.31%* 137.5+20.36
Pr Baseline 2.94+.231 2.84+.229 2.86+.222 2.86+.231

60 day 2.95+1.14 3.3+.713 2.88+1.38 2.89+.488
Alb Baseline 3.29+.375 3.23+.368 3.25+.384 3.27+.379

60 day 3.45+.447 3.52+.854 3.2+.454 3.26+.383
Amy Baseline 439.1+£56.0 443.1+£54.05 449.1+56.05 446.1+£54.12

60 day 479.4+88.3 431.9+50.48 446.1+42.6 478.2+62.06

* p<0.05 versus control and baseline * * p<0.01 versus control and baseline

Table 7: Comparison of the biochemical factors in two groups of addicted and nonaddicted males and female. Data represent mean+SD (n=10)

Addicted Male Non Addicted Male Addicted Female Non Addicted Female
Ur Baseline 28.12+1.82 28.72+1.74 28.70+1.78 28.62+1.87
60 day 30.0+2.35 29.89+2.90 31.8+£5.26 29.8+3.38
Cr Baseline 1.02+.129 1.02+.131 1.02+.10 1.02+.119
60 day 1.17+.082** 1.02+.103 1.11+.087* 1.02+.091
U.A Baseline 1.28+.297 1.27+.289 1.31+£.287 1.3+.290
60 day 1.53+.496 1.4+.461 1.83+.879 1.39+.624

* p<0.05 versus control and baseline * * p<0.01 versus control and baseline

but HDL values did not show a significant change
(Table 5). FBS, creatinin were higher in addicted rabbits in
compare to control group (Tables 6, 7) but other
parameters did not show significant difference in both
groups (P<0.05).

DISCUSSION
Opium addiction had a considerable effect on weight

gain and abdominal fat weight in rabbits as seen in this
study. Opium addict rabbits had lower body weight and
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abdominal fat than non-addicts. Weight loss might be
caused by hypophagia as Boghossian et al. [11] showed
that morphine induced this phenomena. But our finding is
inconsistent with the findings of Mohamadi et al. [7]
who reported that opium addiction had no effect on body
weight in rabbits. In this study effects of opium addiction
on measured factors were not sex dependent (P<0.05).
FBS was significantly higher in addicted rabbits but
considerable controversies about the role of opioids in
regulation of glucose homeostasis should be considered.
In some reports blood glucose had been increased
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[1,2,9,12,13] but in others, it had been decreased
[3, 14-16]. Increased glucose could be attributed to the
effect of morphine [9]. Dosage of opium has a crucial role
in serum level of FBS [5]. Morphine at high doses
increased glucose production by liver and decreases
clearance of glucose by peripheral tissue and leads to
hyperglycemia in dog but at low dose did not affect FBS
in dog [13].

Serum Na' concentration was not affected by
addiction while serum K" values in addicts had increased
considerably (P<0.05), that is in agreement with a study
that showed morphine injection increases plasma K™ in
chronically morphine administrated pigs [18]. Heprkalemia
could be due to kidney dysfunction in addicted group
that could interfere with regulation of water volume and
blood pressure [10].

Total cholesterol, triglyceride and LDL were
significantly higher in addicted group which was in
contrast to the other reports in rabbit [7] and also in
human [2, 3, 19] but was consistent with results obtained
in rat by Bryant et al. [17]. Increase in serum values of
these parameters can be caused by lypolytic effect of
opioids [20]. Direct effect of morphine on isolated
epididymal fat pads of rats also had been
demonstrated [21].

In this study blood urea and uric acid was not
affected by opium addiction, but Sumathi et al. [26] and
Divsalar et al. [22] reported decrease of UA and increase
of UA, blood urea and Cr, respectively. This controversy
may be caused by different type of used opium. Opium
makes histopathological changes in kidney that result in
changes in biochemical parameters that are related to
severity of histopathological changes [22].

Increased ALT, AST and creatinine could be
attributed to nephrotoxicity and hepatotoxicity of
morphine as showed in rat [4, 10, 22-24]. CPK was
significantly higher in addicted group. This phenomenon
may be due to effect of opioids on muscle as Sylvester et
al. [25] proposed the toxic effect of chronic opioid therapy
on muscle. ALP was significantly lower in addicted group.
Total protein and albumin showed no significant
difference between opium addicts and non opium addicts
that are in agree with findings of Divsalar ef al. [26] in
opium and heroin addicts human.

Our findings show that opium addiction in rabbit has
many biological consequences. Opium consumption
decrease FBS, AST, ALT, LDL, TG, CPK, K" and Cr and
increase ALP in both male and female rabbits. These
alterations in serological parameters can deteriorate the
some situations such as diabetes mellitus, hyperlipidemia
and kidney and liver disorders that should be considered
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in medical evaluation of addicted patients. More studies
need to be conducted for a better understanding of the
effects of the individual components of opium on the
biochemical factors and mechanism of these changes.

ACKNOWLEDGMENT

The authors thank Police Office and Presidency Drug
Control Headquarters for providing the opium.

REFERENCES

Sadeghian, S., M.A. Brumand and M. Sotoudeh
anvari, 2009. Effect of opium on glucose metabolism
and lipid profile in rat with streptozotocin induced
diabetes. Polish J. Endocrinol., 60: 258-262.

Asadi karam, G.R., H.R. Rashidianejad, M.M. Aghaee,
J. Ahmadi, M.R. Rahmani, M. Mohamadi, H. Azin,
M.R. Mirzaee and M. Khaksari, 2008. Opium can
differently alter blood glucose, sodium and potassium
in male and female rats. Pakistan Journal of
Pharmacological Sci., 28: 180-4.

Asgary, S., N. Sarrafzadegan, G.H.A. Naderi and
R. Rozbehani, 2008. Effect of opium addiction on new
and traditional cardiovascular risk factors: do
duration of addiction and route of administration
matter?. Lipid in Health and Dis., 7: 42.

Atici, S., L. Cinel, N. Doruk and G. Eskandari, 2005.
Oral U. Liver and kidney toxicity in chronic use of
opioids: an experimental long term treatment model. J.
Bioscience, 30: 245-252.

Divsalar, K., T. Haghpanah and M. Afarinesh, 2010.
Opium and Heroin Alter Biochemical Parameters of
Human’s Serum. American J. Drug and Alcohol
Abuse, 36: 135-139.

Fatemi, S.S., M. Hasanzadeh, A. Arghami and
M.R. Sargolzaee, 2008. Lipid Profile Comparison
between Opium Addicts and Non-Addicts. Journal of
Tehran University Heart Center, 3: 169-172.
Mohammadi, A., M. Darabi, M. Nasry, M.J. Sabet
Jahromi, R. Malekpourafshar and H. Sheibani,
2009. Effect of opium addiction on lipid profile
and atherosclerosis formation in hypercholestrplemic
rabbits.  Experimental Toxicology Pathol.,
61: 145-9.

Gupta, K. and M.L. Weber, 2006. Renal effects of
opioid exposure: Considerations for therapeutic use.
Journal of Opioid Management, 2: 236-240.

Ipp, E., V. Schusziarra, V. Harris and R.H. Unger, 1980.
Morphine-induced hyperglycemia: role of insulin and
glucagon. Endocrinol., 107: 461-3.



10.

11.

12.

13.

14.

15.

16.

17.

18.

Global Veterinaria, 7 (3): 310-314, 2011

Malekpourafshar, R. and H. Zeinaldinejad, 2005.
Effect of short time morphine addiction on the kidney
tissue in rat. American Journal of Biology and
Biotechno., 1: 186-8.

Boghossian, S., D. Jourdan, M. Dacher, J. Alliot, 2001.
Effect of morphine on caloric intake and
macronutrient selection in male and female Lou/c/jall
rats during ageing. Mechanism of Aging and
Development, 122: 1825-1839.

Feldberg, W. and K.P. Gupta, 1974. Morphine
hyperglycaemia. J. Physiol., 238: 487-502.
Radosevich, P.M., P.E. Williams, D.B. Lacy,
JR. McRae, KE. Steiner, A.D. Cherrington,
W.W. Lacy and N.N. Abumrad, 1984. Effects of
morphine on glucosehomeostasis in the conscious
dog. J. Clinical Investigation, 74: 1473-1480.

Azod, L., M. Rashidi, M. Afkhami Ardekani, G. Kiani
and F. Khoshkam, 2008. Effect of opium addiction on
diabetes. American J. Drug and Alcohol Abuse,
34:383-388.

Brase, D.A., A.K. Singha, U. Estrada, F. Lux and W.L.
Dewey, 1990. Hypoglycemia induced by intrathecal
opioids in mice: Stereospecificity, drug specificity
and effect of fasting. J. Pharmacology and
Experimental Therapeutics, 253: 899-904.

Brase, D.A., C.R. Ward, H.L. Tripathi and W.L.
Dewey, 1991. An insulin-independent mechanism of
intrathecal morphine-induced hypoglycemia in mice:
Mediation through a central alpha-2 adrenergic
pathway. J. Pharmacology and Experimental
Therapeutics, 257: 587-594.

Bryant, H.U., C.C. Kuta, J.A. Story and G.K.W. Yim,
1986. Morphine induced elevation of plasma and
tissue cholesterol. Federation Progress, 45: 587.
Bossone, C.A. and J.P. Hannon, 1991. Metabolic
actions of morphine in conscious chronically
instrumented pigs.  American J.  Physiol,
260: 1051-1057.

314

19.

20.

21.

22.

23.

24.

25.

26.

Shirani, S., M. Shakiba, M. Soleymanzadeh and
M. Esfandbod, 2010. Can opium abuse be a risk factor
for carotid stenosis in patients who are candidates for
coronary artery bypass grafting?. Cardiology J.
3:254-258.

Vetter, R., M. Manno, E. Decarlo and G. Federspil,
1987. Evidence for an involvement of opioid peptides
in exercise induced lipolysis in rats. Hormone and
Metabolism Research, 19: 282-283.

Wong, S.C., Y.G. Yeung and D. Yeung, 1976.
Acute and chronic effects of morphine on lipolysis in
rat epididymal fat pads. Biochemical Pharmacol.,
26: 143-147.

Sumathi, T. and S. Niranjali Devaraj, 2009.
Effect of Bacopa monniera on liver and kidney
toxicity in chronic use of opioids. Phytomedicine, 16:
897-903.

Borzelleca, J.F., J.L. Jr Egle, L.S. Harris, D.N. Johnson,
J.B. Terrill and J.A. Belleville, 1994. Toxicological
evaluation of mu-agonists. Part I: Assessment of
toxicity following 30 days of repeated oral dosing of
male and female rats with levo-alpha—acetylmethadol
HCL (LAAM). Journal of Applied Toxicology,
14: 435-446.

Panchenko, L.F., S.V. Pirozhkov, A.V. Nadezhdin, V.
Baronets, N.N. Usmanova 1999. Lipid peroxidation,
peroxyl radicalscavenging system of plasma and liver
and heart pathology in adolescence heroin users.
Voprosy meditsinsko khimii, 45: 501-506

Sylvester, R.K., R. Levitt and P.D. Steen, 1995.
Opioid-induced muscle activity: implications for
managing chronic pain. Annuals of Pharmacotherapy,
29:1118-1121.

Divsalar, K., M.S. Meymandi, R. Saravani,
M.M. Zarandi and A. Shaikh Al Eslami, 2008.
Electrophoretic profile of serum proteins in opium and
heroin dependents. American J. Drug and Alcohol
Abuse, 34: 769-773.



