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ABSTRACT

The use of analgesics to alleviate the severe pains associated with many diseases is necessary. It is therefore
important to study the effects of administration these analgesics to determine the side effects for their use. Hence
we decided to study the hematological and biochemical effects of tramadol and tramadol withdrawal on male
albino rats. Rats were divided into four control rat groups (7 rats each), and four tramadol rat groups (7 rats
each); two groups administrated a daily oral dose of tramadol (20 mg/kg b.wt) for 30 and 60 days and two
groups also administrated a daily oral dose of tramadol for 30 and 60 days then tramadol withdrawal for 7 days.
Hemoglobin (Hb) content, red blood cells (RBCs) count, hematocrit (Hct) value, and lipid profile decreased,
while white blood cells (WBCs) and platelets counts, liver function enzymes, and kidney function parameters
increased after tramadol administration. Most parameters improved after tramadol withdrawal. The study
showed the harmful effects of tramadol on the hematological and biochemical parameters and the effects of
improvement on rats after tramadol withdrawal from them, especially after a short period.

Key words: Tramadol; hematological parameters; liver function enzymes; kidney function parameters; lipid
profile.

INTRODUCTION has toxic effects on the structure and function of
hepatic, renal and testicular tissues of male albino
rats (Youssef and Zidan, 2016). In addition, the
neurotoxicity of tramadol has been reported by
Hussein et al. (2017b). High doses of tramadol cause
neuronal degeneration in the rat brain (Atici et al.,
2005) and alter brain neurotransmitter levels
(Bloms-Funke et al., 2011).

Analgesics are a group of drugs that act in
different ways on the central nervous system to
analgesia and relief from pain (Kumar et al., 2010).
In moderate and severe pain cases, opioid analgesic
drugs are mainly used (El Shal and Selim, 2015).
Opioid analgesic drugs might be obtained from
natural sources (e.g. morphine, codeine) or from
synthetic sources (as Tramadol, heroin, Hussein et
al., 2017a).

This study aims to investigate the effects of
administration a daily oral dose (20 mg/kg b.wt) of
tramadol for 30 and 60 days on the hematological
and biochemical parameters and the tramadol

Nowadays, tramadol is widely used as an analgesic withdrawal effects.

drug in human medicine (Azari et al., 2014). Its
mechanism of action is based on the inhibition of
ascending pain to the central nervous system by its MATERIALS AND METHODS
binding to p- opiate receptors and inhibit the

reuptake of norepinephrine and serotonin (Aldalou Tramadol

et al., 2014). Continuous tramadol administration Tramadol tablets were obtained from Sigma
leads to the appearance of its toxic effects on various Pharmaceuticals Industries Company (Quesna, El
organs of the body (Shadnia et al., 2008). Tramadol Mnoufia, Egypt). It was orally administered daily

(20 mg/kg b.wt) as previously used by El-Baky and
Hafez (2017).
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days and two groups administrated tramadol for 30
and 60 days then stayed in the experimental
conditions for 7 days.

Blood sampling

After the experiment period, all fasted overnight rats
were anesthetized. Then, rats blood samples were
collected from posterior vena cava in two groups of
tubes, the first tubes group were containing EDTA
as an anticoagulant for determination of the
hematological parameters, while the blood in the
second tubes group was allowed to clot without
using any anticoagulants for 1-2 h at 37°C then
centrifuged at 3000 rpm for 15 minutes. Sera were
separated and stored at —20 °C for determination of
the biochemical parameters.

Determination of hematological parameters

A complete blood count performed using an
automated hematology cell counter (Mindray BC-
2800).

Determination of biochemical parameters:

Using a semi-automated blood chemistry analyzer
(Mindray BA-88A) the following biochemical
parameters were performed.

Serum aspartate aminotransferase (AST) and alanine
aminotransferase (ALT) activities were determined
kinetically according to Tietz (1976) by using
BioMed Company Kkit.

Serum urea and creatinine levels were determined
spectrophotometrically according to Tabacco et al.
(1979) and Murray (1984), respectively by using
Diamond Company Kit.

Serum triglycerides (TG), total cholesterol (TC), and
high-density  lipoprotein  cholesterol (HDL-C)
concentrations were measured
spectrophotometrically according to Bucolo and
David (1973), Meiattini et al. (1978) and Grove
(1979), respectively by using Spinreact Company
kits. The concentration of low-density lipoprotein
cholesterol (LDL-C) was calculated by the equations
of Friedewald et al. (1972).

Statistical analysis

All parameter values were expressed as the mean +
standard deviation.  Statistical analysis was
conducted by one-way ANOVA using the computer
program Statistical Package for Social Science
(SPSS, Version 20.00, Chicago, USA) followed by
Least Significant Difference (LSD) test.
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RESULTS

Hemoglobin (Hb) contents in all tramadol groups
significantly decreased (p<0.05) in comparison with

their control groups. In addition, tramadol
withdrawal from the group that administrated
tramadol for 60 days showed significant

improvement in Hb content. Also, the count of red
blood cells (RBCs) in all tramadol groups except in
the group that administrated tramadol for 30 days
decreased compared to their control groups. Both the
group that administrated tramadol for 60 days and its
withdrawal group showed low hematocrit (Hct)
values. The count of white blood cells (WBCs) in all
tramadol groups except in the group that
administrated tramadol for 30 days increased
compared to their control groups. In addition,
tramadol  withdrawal from the group that
administrated tramadol for 30 days showed a
significant increase in WBCs content. Blood
platelets count significantly increased in the group
that administrated tramadol for 30 days (Table 1).

All tramadol groups except in the group that
administrated tramadol for 30 days have high
activities of ALT compared to their control groups.
Also, all tramadol groups except in the tramadol
withdrawal group (60 + 7 days) have high activities
of AST compared to their control groups. Activities
of ALT and AST significantly decreased in the two
tramadol withdrawal groups (Table 2).

Serum urea levels were high in all tramadol groups
except in the group that administrated tramadol for
60 days compared to their control groups. The level
of serum urea significantly decreased after tramadol
withdrawal period from the group that administrated
tramadol for 30 days. In addition, both tramadol
administration groups have high levels of serum
creatinine compared to their control groups. After
the tramadol withdrawal period, serum creatinine
levels significantly decreased in the two tramadol
withdrawal groups (Table 3).

After 60 days of tramadol administration, serum
triglycerides (TG) level significantly decreased
(p<0.05) compared to its control group. Tramadol
withdrawal from the group that administrated
tramadol for 30 days decreased the TG level. Both
tramadol administration groups have low levels of
TC and LDL-C compared to their control groups.
While the levels of TC and LDL-C significantly
increased after tramadol withdrawal from the group
that administrated tramadol for 30 days. Both the
group that administrated tramadol for 30 days and
the tramadol withdrawal group (60 + 7 days) showed
low HDL-C levels compared to their control groups.
Tramadol withdrawal from the group that
administrated tramadol for 30 days increased the
HDL-C level (Table 4).
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Table 1: Effects of daily oral administrations of tramadol (20 mg/kg b.wt.) for 30 and 60 days and after 7 days
of withdrawal on hematological parameters in male rats.

Parameters

Groups

Administration period

( Administration + Withdrawal) period

30 days 60 days 30 + 7 days 60 + 7 days

Hb (g/dl) Control 15.03 +0.15 15.13 +0.48 15.35 + 0.64 16.03 +0.30
Tramadol 13.48 +0.17" 12.10 + 0.39" 13.62 +0.62" 12.83 +0.29"8

RBCs Control 7.30 +0.06 7.65 + 0.44 7.71+£0.40 7.75+0.31

(10%/mm?) Tramadol 7.20+0.14 6.05 + 0.13" 7.29 +0.24" 6.28 + 0.28"
Het (%) Control 43.15 + 0.90 45.75 + 3.50* 43.24 +1.08 46.50 + 1.29*

Tramadol 43.05 + 0.61 36.25 + 2.63 43.11+1.55 37.50 + 1.30

WBCs Control 9.92 +0.87 8.23 +0.34 8.90 + 1.44 9.1+1.17
(10%/mm3) Tramadol 10.80 + 0.42 12.78 +0.70" 12.60 + 0.65™ 13.43 + 1.46"
Platelets Control 742.00 +16.40  616.50 +36.5 801.50 + 59.05 675.5 + 47.06
(10%/mm3) Tramadol 857.25+27.20°  663.50 +41.5 808.00 +44.92 642.0 + 59.83

Values are expressed as means = standard deviation for seven rats.
“= Significant difference between control and tramadol groups at P< 0.05.
A= Significant difference between tramadol administration (30 days) and tramadol withdrawal (30 + 7 days)

groups at P< 0.05.
B= Significant difference between tramadol administration (60 days) and tramadol withdrawal (60 + 7 days)

groups at P< 0.05.

Table 2: Effects of daily oral administrations of tramadol (20 mg/kg b.wt.) for 30 and 60 days and after 7 days
of withdrawal on liver function enzymes in male rats.

Administration period ( Administration + Withdrawal) period

Parameters Groups
P 30 days 60 days 30 + 7 days 60 + 7 days
ALT (U/L) Control 48.00 + 3.16 68.50 +2.08 41.75 + 3.09 51.75+2.22
Tramadol 51.75 + 0.50 92.00 + 4.08" 45.25 + 0.50™ 86.25 + 3.86"8
AST (UIL) Control 143.00 £7.78  147.00 £ 2.94 136.00 £ 5.48 130.15 + 4.27
Tramadol 196.00 + 17.14"  195.50 + 4.20" 139.50 + 5.80% 140.75 + 3.09™8

Values are expressed as means +* standard deviation for seven rats.

“= Significant difference between control and tramadol groups at P< 0.05.

A= Significant difference between tramadol administration (30 days) and tramadol withdrawal (30 + 7 days)
groups at P< 0.05.

B= Significant difference between tramadol administration (60 days) and tramadol withdrawal (60 + 7 days)
groups at P< 0.05.

Table 3: Effects of daily oral administrations of tramadol (20 mg/kg b.wt.) for 30 and 60 days and after 7 days
of withdrawal on kidney function parameters in male rats.

Administration period (Administration + Withdrawal) period

Parameters Groups
P 30 days 60 days 30 + 7 days 60 + 7 days
Urea (mg/dl) Control 35.50 +£1.29 46.75 £3.40 4450 + 4.04 38.00 £ 2.94
Tramadol 62.75+5.38" 50.00 £ 2.16 56.75 + 2.99™A 47.25 + 2.50"
Creatinine Control 0.82 +£0.08 0.80 £0.07 0.89 +£0.03 0.88 £ 0.09
(mg/dl) N x
Tramadol 1.27 +0.10 1.23+0.10 0.94 +0.02" 0.92 + 0.098

Values are expressed as means = standard deviation for seven rats.
*= Significant difference between control and tramadol groups at P< 0.05.
A= Significant difference between tramadol administration (30 days) and tramadol withdrawal (30 + 7 days)

groups at P< 0.05.
B= Significant difference between tramadol administration (60 days) and tramadol withdrawal (60 + 7 days)

groups at P< 0.05.
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Table 4: Effects of daily oral administrations of tramadol (20 mg/kg b.wt.) for 30 and 60 days and after 7 days
of withdrawal on the lipid profile parameters in male rats.

Administration period

( Administration + Withdrawal) period

Parameters Groups
30 days 60 days 30 + 7 days 60 + 7 days
Control 112,25+ 7.85 106.50 £ 4.79 99.75+£4.79 93.50 £ 3.69
TG (mg/dl)
Tramadol 106.00 + 6.68 94.50 + 2.08" 95.00 + 1.41A 91.75 £ 3.50
TC (mg/dl) Control ~ 96.00 +4.24  117.75+4.35 110.25 +3.77 120.75 +2.98
Tramadol  84.25+6.13" 92.50 + 3.11" 106.25 +5.124 117.50 £2.65
HDL-C Control 58.25 £ 2.50 30.75£1.71 59.75 £ 3.09 38.50+£3.11
(mg/dl) Tramadol 38.75+096°  30.00 + 2.16 55,25 + 3.00° 34,25+ 2.75"
LDL-C Control 27.75£2.50 34.25 £ 2.50 29.00 £ 2.58 30.25+1.70
(mg/dl) Tramadol 21.35+4.27" 24.50 + 1.29" 27.15 + 3,594 28.90 £ 3.56

Values are expressed as means = standard deviation for seven rats.
"= Significant difference between control and tramadol groups at P< 0.05.
A= Significant difference between tramadol administration (30 days) and tramadol withdrawal (30 + 7 days)

groups at P< 0.05.

B= Significant difference between tramadol administration (60 days) and tramadol withdrawal (60 + 7 days)

groups at P< 0.05.

DISCUSSION

Our results showed decreases in Hb content, RBCs
count, and Hct value after administration of
tramadol (20 mg/kg b.wt.) for 30 and 60 days. Our
findings agreed with those of Aldalou et al. (2014),
who found that administration of sildenafil (1.40
mg/kg/day) and tramadol (4 mg/kg/day) for 25 days
to rabbits led to significant decreases in RBCs count
and Hb content. The decrease in the RBCs count
may be due to the inhibitory effect of tramadol on
erythropoiesis (Aldiwan et al., 2015). In addition,
the WBCs count increased after administration of
tramadol to rats. Aldiwan et al. (2015) explained the
elevation in the WBCs count by the activation of
defense immune system. While Aldalou et al. (2014)
reported that high lymphocyte percentage in male
rats injected by tramadol (100 mg/kg) for 30 days
was the reason behind the WBCs count elevation.

Our data confirm that tramadol administration
increased the activities of liver function enzymes
(ALT and AST). The high levels of the liver
enzymes in circulation indicated the severity of the
liver damage (Simeon and Abbey, 2018). Also,
tramadol causes severe cellular toxicity and liver
failure (Elmanama et al., 2015). Aldalou et al.
(2014), observed that sildenafil and tramadol
administration might be responsible for impaired
liver function. Tramadol administration was
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associated with hepatic congestion, hemorrhage and
necrosis in the male rats (Loughrey et al., 2003).
After tramadol withdrawal, activities of ALT and
AST decreased which is a marker for improving
liver functions. Nna et al. (2015) observed that the
hepatotoxicity of tramadol (2 mg/100 g b.w., for 8
weeks) is reversed after withdrawal it for 8 weeks.

Our results showed elevations of serum urea and
creatinine after tramadol administration.
Nephrotoxicity induced by tramadol might be
responsible for kidney dysfunction (Aldiwan et al.,
2015). The high blood urea after tramadol treatment
might be due to the destruction of RBCs (Aldalou et
al., 2014). Also, a histopathological study reported
the toxicity effect of tramadol on kidney tissue that
represented in glomerular hemorrhage, atrophied
glomeruli, wide Bowman's space, degenerated
tubules and cellular infiltration (Youssef and Zidan,
2016).

Lipid profile  parameters were  decreased
significantly in response to tramadol administration
and increased after its withdrawal. The previous
result agreed with Ahmed and Kurkar (2014) who
demonstrated that tramadol reduced serum
concentration of total cholesterol. The explanation of
this observed may be based on the action of
tramadol on lipid metabolism or lipid peroxidation
(Aldalou et al., 2014). Tramadol may inhibit
cholesterol synthesis (Nna et al., 2016).
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CONCLUSION

Administration a daily oral dose (20 mg/kg b.wt) of
tramadol for 30 and 60 days caused harmful effects
on the hematological and biochemical parameters.
Improvement of these parameters appeared after
tramadol withdrawal, especially after a short period.
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