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ABSTRACT 
 

Study Background: Flunitrazepam, Tramadol and Codeine are irrationally used as energy 
booster, psychoactives and as recreational drugs apart from their normal applications to relieve 
pains (Tramadol and Codeine), cough (Codeine) or as sedative (Flunitrazepam). High doses could 
induce inflammatory and acute phase responses.  
Aim and Objectives: This work was designed to determine the Immunological Effect of low and 
High Doses of Tramadol, Codeine and Flunitrazepam on fasting Plasma Total Bile Acid, 
Cortisol(Anti-inflammatory Agent) and Cortisol Binding Globulin (Acute Phase Protein) in rabbits 
given normal and high doses.  
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Materials and Methods: The subjects include thirty five (35) male rabbits weighed 0.8 kg-1.3 kg. 
grouped into control (Group A; 5 rabbits on normal meal and water without drugs), 5 rabbits given 
15 mg/kgBW of Tramadol per 24 hrs (Group B1), 100 mg/kgBW of Tramadol per 24 hrs (Group 
B2), 10 mg/kgBW of Codeine per 24 hrs (Group C1), 100 mg/kgBW of Codeine per 24 hrs (Group 
C2), 0.5 mg/kgBW of Flunitrazepam (D1) and 5 mg/kgBW of Flunitrazepam (D2). Early morning 
fasting Plasma Cortisol. Total Bile Acid (TBA) and Cortisol Binding Globulin were determined 
immunochemically by ELISA and spectrophotometry.  
Results: The result obtained from this work showed a significantly lower plasma value of cortisol in 
rabbits given 100 mg/kgBW of tramadol per 24 hrs for 14 days and also in the rabbits given 100 
mg/kgBW of Codeine per 24 hrs for 14 days compared with the control rabbits on normal meal and 
water without drug administration with p<0.05. There was a significantly lower plasma value of 
cortisol binding globulin in rabbits given 100 mg/kgBW of tramadol per 24 hrs for 14 days 
compared with the control rabbits and those given 15 mg/kgBW of tramadol per 24 hrs for 14 days 
with p<0.05.There was a significantlyhigher plasma value of Total bile acid  in rabbits given 100 
mg/kgBW of tramadol per 24 hrs for 14 days than the rabbits administered with 15 mg/kgBW of 
tramadol per 24 hrs for 14 days and when compared with normal control rabbits with p<0.05. There 
was significantlyhigher plasma value of Total bile acid  in rabbits given 100 mg/kgBW of codeine 
per 24 hrs for 14 days than the rabbits administered with 10 mg/kgBW of codeine per 24 hrs for 14 
daysand when compared with normal control rabbits with p<0.05.  
Conclusion: High Doses of Tramadol (100 mg/kgBW) and Codeine (100 mg/kgBW) could trigger 
inflammatory responses which could alter the plasma levels of Total Bile Acid (TBA), cortisol 
(glucocorticoid anti-stress and anti-inflammatory hormone) and cortisol binding globulin (Cortisol 
storage protein and a negative acute phase protein). Measurement of cortisol and globulin binding 
globulin in those addicted to the drug will tremendously improve on the management of possible 
Tramadol and Codeine induced toxicity and inflammation. 
 

 
Keywords: Tramadol; codeine; total bile acid; flunitrazepam; plasma cortisol; cortisol binding globulin. 
 
1. INTRODUCTION 
 
Tramadol is an opioid analgesic used as pain 
medication to treat moderate to moderately 
severe pain [1,2]. Flunitrazepam, known as 
Rohypnol or rape drug   is an intermediate acting 
benzodiazepine used to treat severe insomnia 
and in fever, early in anesthesiawhich should be 
strictly used only on a shortterm basis or by 
those with chronic insomnia on an occasional 
basis.It has a recreational use by dancers [3,4]. 
Codeine is an opiate used to treat pain (like 
tramadol), as a cough medicine, and for diarrhea. 
It is typically used to treat mild to moderate 
degrees of is of greater benefit  when combined  
with paracetamol (acetaminophen) or a 
nonsteroidal anti-inflammatory drug (NSAID) like  
aspirin or ibuprofen [5,6]. 
   
In Nigeria, these drugs are abused by males and 
few females as hard drugs like psychoactives to 
entertain, as energy booster or to improve 
emotion. They are easily accessible to people in 
Nigeria and as such could be abused [5,6]. 
  
These drugs are used for recreational activities 
such as dancing, relaxation, as energy booster 
for sexual intercourse and some drivers’ even 

take the drugs singly or in combination to embark 
on a long distance driving. Men on routine hard 
labour for their living also use these drugs as to 
aid their efficiency. These drugs have greatly 
replaced scarce hard drugs like cocaine, heroin 
and even India hemp [5,6]. These drugs could 
causeinflammation, stress, depression, 
hyperactivities, hyperpsycoactivities and other 
psychiatric disorders [5,6].  
 
Some young adults and teenagers use   the 
drugs singly or in combination with other drugs to 
socialize. These drugs could  have hazardous 
effects on the nervous system, cardiovascular 
system, kidney and liver as a result of 
inflammation due to drug induced toxicity when 
any of  the drugs is abused [5,6]. 
  
Cortisol is a glucocorticoid that regulates 
electrolytes, stress as anti-stress, inflammation 
as anti-inflammatory agent, metabolism of 
protein and carbohydrate (gluconeogenesis) 
while cortisol binding globulin is a storage protein 
for cortisol. It is a negative acute phase protein 
whose level decreases upon inflammation. It is a 
biological reserve of cortisol [7]. Total bile acid is 
a good index of hepatobiliary disease (including 
inflammation) [8]. 
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This study is therefore designed to compare the 
effect of Tramadol, Codeine and flunitrazepam 
on plasma cortisol and cortisol binding globulin in 
rabbits overdose with the drugs. 
  
2. MATERIALS AND METHODS  
 
2.1 Materials 
 
2.1.1 Study area 
 
The study area is the animal house of the 
Achievers University, Owo-Nigeria. 
  
The university is a private-sector initiative, 
established in 2007 and accredited by 
the National Universities Commission. It is 
located on land in the Idasen community of Owo, 
consisting of Ulale 1, Ulale 11, Ulema, Ijegunma, 
Isijogun and AmurinElegba (formerly Amurin, 
Ogain). 
 
The university sprang from the Achievers             
Group of Education and Training Organization, 
located in Ibadan Oyo State of Nigeria owned 
and run by Mr Bode Ayorinde and other 
educationalists. The university commenced 
academic activities during the 2007/2008 
academic session. 
 
2.1.2 Study population 
 
Thirty five (35) rabbits were obtained from 
Federal College of Agriculture, Akure-Nigeria and 
were confirmed by the institution of having the 
same sex (male). The rabbits weighed between 
0.8 kg-1.3 kg. 
 
Thirty five (35) rabbits grouped into control 
(Group A) (5 rabbits on normal meal and water 
without drugs), 5 rabbits given 15 mg/kgBW of 
Tramadol per 24 hrs (Group B1), 100 mg/kgBW 
of Tramadol per 24 hrs (Group B2), 10 mg/kgBW 
of Codeine per 24 hrs (Group C1), 100 mg/kgBW 
of Codeine per 24 hrs (Group C2), 0.5 mg/kgBW 
of Flunitrazepam (D1) and 5 mg/kgBW of 
Flunitrazepam (D2). 
 
2.1.3 Biological specimen 
 
Five (5) milliliters of early morning fasting venous 
blood was obtained from each of the 
experimental and control rabbits after 14 days of 
drug administration and discharged into lithium 
heparinized specimen bottle. The plasma       
was extracted from the whole blood by 
centrifugation. 

2.2 Methods 
 
2.2.1 Administration of the Flunitrazepam, 

Tramadol and Codeine 
 
Each of these drugs was administered as 
follows: 
  
Group A:  The 5 rabbits were given normal meal 

and water for 14 days 
Group B1: The 5 were Rabbits given 15 

mg/kgBW of tramadol per 24 hrs for 
14 daysin addition to normal meal and 
water. 

Group B2: The 5 were Rabbits given 100 
mg/kgBW of tramadol per 24 hrs for 
14 daysin addition to normal meal and 
water. 

Group C1: The 5 were Rabbits given 10 
mg/kgBW of Codeine per 24hrs for 14 
daysin addition to normal meal and 
water. 

Group C2: The 5 were Rabbits given 100 
mg/kgBW of Codeine per 24 hrs for 
14 daysin addition to normal meal and 
water. 

Group D1: The 5 were Rabbits given 0.5 
mg/kgBW of Flunitrazepam per 24 hrs 
for 14 daysin addition to normal meal 
and water. 

Group D2: The 5 were Rabbits given 5 mg/kgBW 
of Flunitrazepam per 24 hrs for 14 
daysin addition to normal meal and 
water. 

 
2.2.2 Ethical consideration 
 
Ethical guidelines and approval on the use of 
Rabbits for research work were obtained from 
the Department of Biological Sciences, Achievers 
University, Owo-Nigeria. 
 
2.2.3 Data analysis 
 
The result obtained was subjected to statistical 
analysis to obtain mean, standard deviation, 
probability value and level of significance at 0.05 
using SPSS 18.0. 
 

2.3 Type of Research Design 
 
Case control experimental research design. 
 
2.3.1 Analytical methods 
 
2.3.1.1 Corticosteroid Binding Globulin (CBG) 
  
This was carried out using Corticosteroid Binding 
Globulin (CBG) MYBIOSOURCE ELISA Kit. 
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MBS2600190 is a readytousemicrowell, strip 
plate ELISA (enzymelinked immunosorbent 
assay) Kit for analyzing the presence of the 
Corticosteroid Binding Globulin (CBG) ELISA Kit 
target analytes in biological samples. The 
concentration gradients of the kit standards or 
positive controls render a theoretical kit detection 
range in biological research samples containing 
CBG. The ELISA analytical biochemical 
technique of the MBS2600190 kit is based on 
CBG antibodyCBG antigen interactions 
(immunosorbency) and an HRP colorimetric 
detection system to detect CBG antigen targets 
in samples. The ELISA Kit is designed to detect 
native, not recombinant, CBG. Appropriate 
sample types may include undiluted human body 
fluids and/or tissue homogenates, secretions. 
Quality control assays assessing reproducibility 
identified the intraassay CV (%) and interassay 
CV (%). 
 
2.3.2 Plasma cortisol 
 
This was carried out by ELISA technique using 
Rabbit Cortisol ELISA Kit of Hcusabio. 
 
2.3.3 Principle of the assay 
 
This assay employs the competitive inhibition 
enzyme immunoassay technique. The microtiter 
plate provided in this kit has been pre-coated 
with an antibody specific to Cortisol. Standards 
or samples are added to the appropriate 
microtiter plate wells with Biotin-conjugated 
Cortisol. A competitive inhibition reaction is 
launched between Cortisol (Standards or 
samples) and Biotin-conjugated Cortisol with the 
pre-coated antibody specific for Cortisol. The 
more amount of Cortisol in samples, the less 
antibody bound by Biotin-conjugated Cortisol. 
After washing, avidin conjugated Horseradish 
Peroxidase (HRP) is added to the wells. 
Substrate solution is added to the wells and the 
color develops in opposite to the amount of 
Cortisol in the sample. The color development is 
stopped and the intensity of the color is 
measured. 
 
2.3.4 Total bile acid 
 
Estimation of Total Bile Acids was carried out on 
the plasma samples of the subjects using 
Randox reagent kit. The manufacturer’s 
instruction was strictly followed. 
 
2.3.5 Principle 
  
Two reactions are combined in this 
kineticenzyme cycling method. In the first 

reaction bile acids areoxidised by 3-α 
hydroxysteroid dehydrogenase with the 
subsequent reduction of Thio-NAD to Thio-
NADH. In the second reaction the oxidised bile 
acids are reduced by the same enzyme with the 
subsequent oxidation of NADH toNAD. The rate 
of formation of Thio-NADH is determined by 
measuring the specific absorbance change at 
405 nm. (Abreviations: NADH, NAD, Thio-NADH, 
Thio-NAD). 
 

3. RESULTS 
 
The result obtained from this work showed a 
significantly lower plasma value of cortisol in 
rabbits given 100 mg/kgBW of tramadol per 24 
hrs for 14 days and also in the rabbits given 100 
mg/kgBW of Codeine per 24 hrs for 14 days 
compared with the control rabbits on normal 
meal and water without drug administration and 
with p<0.05 (Tables 1 and 2, Fig. 1).There was 
lower plasma value of cortisol in rabbits given 
100 mg/kgBW of tramadol per 24 hrs for 14 days 
than the rabbits administered with 15 mg/kgBW 
of tramadol per 24 hrs for 14 days with p<0.05 
(Tables 1 and 2, Fig. 1). 
 
The result obtained from this work also showed a 
significantly higher plasma value of Total Bile 
Acid in rabbits given 100 mg/kgBW of tramadol 
per 24 hrs for 14 days and also in the rabbits 
given 100 mg/kgBW of Codeine per 24 hrs for 14 
days compared with the control rabbits on normal 
meal and water without drug administration and 
with p<0.05 (Tables 1 and 2, Fig. 2). 
 
There was significantlyhigher plasma value of 
Total bile acid  in rabbits given 100 mg/kgBW of 
tramadol per 24 hrs for 14 days than the rabbits 
administered with 15 mg/kgBW of tramadol per 
24 hrs for 14 days and when compared with 
normal control rabbits with p<0.05 (Tables 1 and 
2, Fig. 2). 
 
There was significantlyhigher plasma value of 
Total bile acid  in rabbits given 100 mg/kgBW of 
codeine per 24 hrs for 14 days than the rabbits 
administered with 10 mg/kgBW of codeine per  
24 hrs for 14 days and when compared with 
normal control rabbits with p<0.05 (Tables 1 and 
2, Fig. 2). 
 
However there was no significant difference in 
the plasma value of cortisol in rabbits given 15 
mg/kgBW of tramadol per 24 hrs for 14 days, 
rabbits given 10 mg/kgBW of Codeine per 24 hrs 
for 14 days, rabbits given 5 mg/kgBW of 
Flunitrazepam per 24 hrs for 14 days and those 
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given 5 mg/kgBW of Flunitrazepam per 24 hrs for 
14 days compared with the control rabbits on 
normal meal and water with p>0.05 (Tables 1 
and 2, Fig. 1). 
 
There was no significant difference in the rabbits 
given lower doses of Flunitrazepam and Codeine 
compared with those administered with higher 
doses of these drugs with p>0.05 (Tables 1 and 
2, Fig. 1). There was a significantly lower plasma 
value of cortisol binding globulin in rabbits given 
100 mg/kgBW of tramadol per 24 hrs for 14 days 
compared with the control rabbits and those 
given 15 mg/kgBW of tramadol per 24 hrs for 14 
days with p<0.05 (Tables 1 and 2, Fig. 1). 
 
There was no significant difference in the plasma 
value of Cortisol Binding Globulin in rabbits 
given, 15 mg/kgBW of tramadol per 24 hrs for 14 
days, 10 mg/kgBW of Codeine per 24 hrs for 14 
days, 0.5 mg/kgBW of Flunitrazepam per 24 hrs 
for 14 days, 100 mg/kgBW of Codeine per 24 hrs 
for 14 days and 5 mg/kgBW of Flunitrazepam per 
24 hrs for 14 days compared with the normal 
control rabbits with p>0.05 (Tables 1 and 2, Fig. 
1). There was no significant difference in the 
plasma value of Cortisol Binding Globulin in 
rabbits given lower doses of Flunitrazepam          
(0.5 mg/kgBW) and Codeine (10 mg/kgBW) 

compared with those given higher doses of 100 
mg/kgBW and 5mg/kgBW respectively with 
p<0.05) (Tables 1 and 2, Fig. 1). 
 

4. DISCUSSION 
 
The immunological responses of rabbits 
administered with low and high doses of 
Tramadol, Codeine and Flunitrazepam were 
determined using an anti-inflammatory agent 
(cortisol), a negative acute phase protein 
(Cortisol binding Globulin) and an inflammatory 
index (Total Bile Acid). 
 
The results obtained from this work showed a 
significantly lower plasma value of cortisol in 
rabbits given 100 mg/kgBW of tramadol per 24 
hrs for 14 days and also in the rabbits given 100 
mg/kgBW of Codeine per 24 hrs for 14 days 
compared with the control rabbits on normal 
meal and water without drug administration. 
There was lower plasma value of cortisol in 
rabbits given 100 mg/kgBW of tramadol per 24 
hrs for 14 days than the rabbits administered with 
15 mg/kgBW of tramadol per 24 hrs for 14 days. 
 

Cortisol is a steroid hormone which belongs to 
the  glucocorticoids produced in  mammals  by 
the zona fasciculata of the adrenal cortex within 
the adrenal gland [9-13]. 

 
Table 1. Mean and standard deviation total bile acid, cortisol and cortisol binding globulin in 
the control rabbits and rabbits administered with low and high  doses of Tramadol, Codeine 

and Flunitrazepam 
 

 Group A Group B1 Group B2 Group C1 Group C2 Group D1 Group D2 
Cortisol (ng/ml) 82±3.0 84±5.0 61±6.0 83±4.0 72±2.0  83±5.0 87±4.0 
Cortisol binding 
globulin 
(pmol/ml) 

160±4.0 163±3.0 102±3.0 162±3.0 162±4.0 161±4.0 160 ±3.0 

Total bile acid 
(µmol/L) 

3.0±0.2 3.5±0.3 13±2.0 3.2±0.2 12±0.1 3.3±0.3 3.4±0 .4 

 
Table 2. Comparative evaluation of the plasma value of total bile acid, cortisol and cortisol 
binding globulin in the control rabbits and rabbits administered with low and high doses of 

Tramadol, Codeine and Flunitrazepam 
 
 A vs 

B1 
A vs 
B2 

A vs 
C1 

A vs 
C2 

A vs 
D1 

A vs 
D2 

B1 vs 
B2 

C1 vs 
C2 

D1 vs 
D2 

Cortisol (ng/ml) “t” -0.34 3.13 -0.2 2.77 -0.17 1.0 2.76 2.45 -0.62 
“p” 0.38 0.04* 0.43 0.04* 0.44 0.21 0.04* 0.06 0.30 

Cortisol Binding 
Globulin 
(pmol/ml) 

“t” -3.5 11.6 0.4 -0.35 -0.18 0.00 17.7 0.00 0.2 
“p” 0.40 0.004** 3.6 0.39 0.44 0.5 0.002* 0.5 0.43 

Total Bile 
Acid(µmol/L) 

“t” -1.39 -4.96 -0.71 8.82 -1.8 0.89 4.69 8.63 -0.2 
“p” 0.15 0.02* 0.28 0.006** 0.10 0.23 0.02* 0.007** 0.43 

<0.01-0.05* (significant) 
<0.001 to 0.009** (Highly significant) 
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Fig. 1. Comparative description of the plasma value of cortisol (ng/ml) and cortisol binding 
globulin (pmol/ml) in the control rabbits and rabbits administered with low and higher doses of 

Tramadol, Codeine and Flunitrazepam 
 

 
 

Fig. 2. Comparative description of the plasma value of total bile acid (µmol/L) in the control 
rabbits and rabbits administered with low and higher doses of Tramadol, Codeine and 

Flunitrazepam 
 
It is released in response to inflammation, 
stress and low blood-glucose concentration. It 
stimulates  gluconeogenesis, to suppress 
the immune system, and to aid in 
the metabolism of fat, protein, and carbohydrates 
[9-13].  
 
Low concentration of cortisol obtained after the 
administration of high dose of tramadol and 

codeine could be attributed to the excessive 
utilization of cortisol to reduce possible drug 
toxicity and inflammation following high doses of 
codeine and tramadol as cortisol activates anti-
stress and anti-inflammatory pathways [9-13]. 
  
In addition, Cortisol prevents the release of 
substances in the body that cause inflammation. 
It is used to treat conditions resulting from over-
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activity of the B-cell-mediated antibody response 
which include inflammatory and rheumatoid 
diseases [9-13].  
 
Cortisol is involved in a wide range of physiologic 
processes, including stress response, immune 
response, and regulation of inflammation, 
carbohydrate metabolism, protein catabolism, 
blood electrolyte levels, and behavior [14]. 
 
There was a significantly lower plasma value of 
cortisol binding globulin in rabbits given 
100mg/kgBW of tramadol per 24hrs for 14 days 
compared with the control rabbits and those 
given 15mg/kgBW of tramadol per 24hrs for 14 
days. 
 
Cortisol-binding globulin (CBG) is a specific high-
affinity plasma transport glycoprotein for cortisol.  
It is also known as transcortin, or corticosteroid-
binding globulin (CBG). Corticosteroid-binding 
globulin is an acute phase protein whose level 
tends to decrease upon inflammation, this 
property might be responsible for the decrease in 
the plasma value of CBG possibly as a result of 
inflammation and drug toxicity caused by the 
administration of 100mg/kgBW of tramadol per 
24hrs for 14 days. This finding could also be as a 
result of drug induced hepatotoxicity and 
inflammation that could lead to decrease in the 
production of CBG in the liver [15-17]. Tramadol 
and Codeine at normal doses are useful   drugs 
to relieve pain. Murrayakoeingii leaf extract has 
also been demonstrated as having analgesic 
activity in rats which could be a natural substitute 
to common analgesic drugs like tramadol [18]. 
There was a significantly higher plasma value of 
Total Bile Acid in the rabbits following the 
administration of 100 mg/kgBW of either Codeine 
or tramadol per 24 hrs for 14 days. Total Bile 
Acid is produced in the liver. Plasma Total Bile 
Acid increase in hepatobiliarydisease (including 
inflammation) [8]. 
 
5. CONCLUSION AND RECOMMENDA-

TION 
 
Administration of Tramadol (≥100 mg/kgBW) and 
Codeine (≥100 mg/kgBW) could trigger 
inflammatory responses which could alter the 
plasma level of cortisol (glucocorticoid anti-stress 
and anti-inflammatory hormone), Total Bile Acid 
and cortisol binding globulin (Cortisol storage 
protein and a negative acute phase protein). 
Measurement of cortisol and globulin binding 
globulin in those addicted to the drug will 
tremendously improve on the management of 

possible Tramadol and Codeine induced toxicity 
and inflammation. 
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