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ABSTRACT 
 
 The combination of tramadol and alcohol caused threatening or fatal side effects. The aim of present study 
was to investigate the effect of ethanol, tramadol and there combination on rat liver; and the role of grape seed 
extract (GSE) and silymarine as natural hepatoprotective agents versus ethanol-tramadol combination. Ten equal 
groups (8 rats each) were treated as follows: group 1 kept as control group orally given 10ml/Kg, distilled water; 
groups 2, 3 and 4 treated with  combination of ethanol (3.7 g / Kg, P.O.) and tramadol (20 mg/kg, i.p.), tramadol 
(20 mg/ kg) and alcohol (3.7g/kg), respectively. Groups 5 and 6 given GSE (150 mg/kg) in concomitant with 
tramadol and alcohol or with silymarin (100 mg/kg), respectively. Groups 7 and 8 administered GSE or 
silymarin concomitant with tramadol. Groups 9 and 10 orally treated with GSE or silymarin concomitant with 
alcohol. Results showed severe hepatic damage (significant elevation of serum liver enzymes, bilirubin, 
oxidative stress, and histopathological scores of injury).These hepatotoxic effects were markedly attenuated by 
concomitant administration of GSE or silymarin. Tramadol concentration in blood was evaluated by GC-MS, 
the resultant effect of GSE was more potent than silymarin effect to protect hepatotoxicity induced by ethanol-
tramadol treatment. 
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Introduction    
 
 Alcoholism is one of the most serious health problems worldwide. The liver is one of the major alcohol 
target organs known to be severely damaged due to chronic alcohol intake (Lieber, 1994). Alcohol-induced liver 
pathogenesis is due to the accumulation of toxic substances generated during alcohol metabolism, which in turn 
generates reactive oxygen species (ROS) and other free radicals (Albano et al., 1999).  
 Tramadol, a recently introduced opioid, is an effective analgesic agent for the treatment of moderately 
severe acute or chronic pain (Lee et al 1993) . It is metabolized in the liver to O-desmethyl-tramadol, which 
itself is an active substance more potent 2 to 4 times more than tramadol (Wu et al 2001; Tao et al 2002). 
Further, biotransformation results in inactive metabolites, which are excreted by kidneys (Lee et al 1993; 
Matthiessen et al 1998). Tramadol became a drug of abuse in view of its opiate-like and analgesic properties 
(Giusti et al, 2009). The combination of tramadol and alcohol could cause threatening or even fatal side effects. 
Using alcohol while administering tramadol can result in liver and respiratory problems (Jovanović-Cupić et al., 
2006; Petramfar  and   Haghighi, 2010).  
 Grape seeds are byproducts of grapes (Vitis vinifera) formed during the industrial production of grape juice 
and wine. They are a potent source of proanthocyanidins, which are mainly composed of dimers, trimers, and 
oligomers of monomeric catechins (Prieur et al., 1994).  Grape seed proanthocyanidins (GSP) are potent 
antioxidants and are able to serve as free radical scavengers ( Joshi  et al., 2001). Their antioxidant activity is 20 
times more potent than vitamin C, and 50 times more potent than vitamin E(Uchida , 1980) . GSP has a broad 
spectrum of biologic activities. It is antimutagenic, antiinflammatory, antiangiogenic, andanticar-cinogenic 
(Agarwal et al., 2004 and Mittal et al., 2003).  
 At the present time silymarine; astanderdized extract of silybum marianum is the most commonly and 
widely used preparation for the treatments of different liver disorders. silymarin presents a pharmacologically 
effective substance containing four main constituents: silybin (50 - 60%), isosilybin (5%), silychristin (20%) 
and silydianin (10%) (Ding et al., 2001) . Available literature sources state that silymarin acts in four different 
ways: as an antioxidant, absorber and regulator of the intracellular glutathione; as a stabilizer and regulator of 
cell membrane permeability that prevents the entering of hepatotoxic substances into hepatocytes (Fraschiniet 
al. 2002). 
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Aim of the present study is to: 
 

(1) study effect of tramadol on liver integrity;(2) investigate the apossible potentiating effect of tramadol 
on liver damage by ethanol administration;(3) study the effect of GSE treatment apotent antioxidant on 
liver damage induced by tramadol, ethanol and their combination;(4) compare effect of GSE versus 
that of silymarine.   

 
Material and methods 
 
Animals: 
 
 Adult female albino rats weighing 150-200 gm were obtained from the animal house at the National 
Research Center (Giza, Egypt). The animals were kept under suitable laboratory conditions throughout the 
period of investigation. They were fed standard pellet chow, provided by the animal house at the National 
Research Center, and allowed free access to water.                                                                                             
 
Drugs: 
 Both drugs(silymarine and grape seed extract), the hepatotoxicant (alcohol and tramadol) were freshly 
prepared prior the administration, and the concentrations were adjusted so that each 100 gm of animal body 
weight received 1 ml solution orally and 0.5 ml intraperitoneally (in case of tramadol) 
 
Experimental design: 
 
 Rats were divided randomly in to ten equal groups (8 rats each) and they treated for 30 successive days as 
follows: 
Group  1:  served as control and was received distilled water orally (10 ml / kg).  
Group 2: alcohol (3.7 g/kg)orally and tramadol (20 mg/kg) intraperotineal.  
Group 3: tramadol (20 mg/ kg).  
Group 4:  alcohol(3.7g/kg)  
Group 5: GSE (150 mg/kg) was given in concomitant with tramadol and alcohol. 
Group 6 : Silymarine (100 mg/kg) was given in concomitant with alcohol and tramadol  
Group 7: GSE (150 mg/kg) was given in concomitant with tramadol 
Group8 : Silymarine (100 mg/kg) was given in concomitant with tramadol  
Group9: GSE (150 mg/kg) was given in concomitant with alcohol. 
Group10: Silymarine (100 mg/kg) was given in concomitant with alcohol. 
  At the end of the experiment after 30 days, blood samples were collected from retro-orbital venous plexus 
from all groups. Serum was prepared for biochemical analysis and determination of tramadol concentration after 
30 minutes after the last treatment 
 
Collection of blood samples: 
 
 Blood samples were withdrawn from the retro-orbital vein of each animal, under light anesthesia by diethyl 
ether, according to the method of Cocchetto and Bjornsson(1983).Blood was allowed to coagulate and then 
centrifuged at 3000 rpm for 15 min. The obtained serum was used to estimate the activities of ALT, AST, 
LDH,ALP enzymes,total protein and total bilirubin. 
 
Preparation of liver samples: 
 
 The left lobe of each liver was dissected and placed in 10% formalin in saline, A weighed part of each liver 
was homogenized, using a homogenizer (Medical instruments, MPW-120, Poland), with ice-cooled saline to 
prepare 20% w/v homogenate. The homogenate was then centrifuged at 4000 rpm for 5 min. at 4C in a cooling 
centrifuge to remove cell debris (Laborzentrifugen, 2k15, Sigma, Germany). The aliquot was divided into three 
parts; used for the assessment of reduced glutathione, malondialdehyde (MDA), nitric oxide (NO) 
 
Determination of reduced glutathione content: 
 
 GSH content in liver homogenate was determined according to the colorimetric method of Ellman (1959). 
In a centrifuge tube containing 0.5 TCA-EDTA, 0.5 ml of 10 % homogenate was added. The tubes were shaken 
gently and centrifuged at 2000 rpm for 5 min. To 0.2 ml of the supernatent, 1.7 ml phosphate buffer and 0.1 ml 
Ellman's reagent were added and mixed thoroughly. After 5 min, the absorbance was measured at 412 nm 
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against blank containing 0.5 ml bidistilled water in place of the test sample. The data were expressed as 
mmole/g wet tissue.  
 
Determination of thiobarbituric acid reactive substances Principle: 
 
 TBARS are determined as malondialdehyde (MDA); according to the colorimetric method of (Uchiyama 
and Mihara, 1978).An aliquot of 0.5 ml of 10 % homogenate was pipetted into 10 ml centrifuge tube followed 
by the addition of 3 ml of 1 % Ortho-phosphoric acid and 1 ml of 0.67 % thiobarbituric acid. After heating for 
20 min in a boiling water bath, the mixture was then cooled and 4 ml of n-butanol were added and mixed 
vigorously. The butanol layer was then separated by centrifugation (3000 rpm for 10 min). Optical density was 
measured at 532 nm against reagent blank prepared using distilled water instead of the sample. 
 
Determination of Nitric oxide: 
 
 Nitric oxide was determined in the liver homogenate according to the method   described by Miranda, et al. 
(2001).In test tube, 0.5 ml zinc sulphate (30%) was added to 0.5 ml liver homogenate then followed by 
centrifugation at 4000 rpm for 15 min using cooling centrifuge. To 100 μl of the obtained supernatant, 100 μl 
VCl3 was added followed by rapid addition of 100 μl of the mixture of equal amounts of NEDD and 
sulfanilamide. The mixture was incubated at 37°C for 30-45 min then cooled and the absorbance of the pink 
colored chromophore was measured at 540 nm using a spectrophotometer against a blank treated in a similar 
manner to the test but using 100 μl distilled water instead of the sample. The standard was treated exactly as the 
supernatant and measured gainst a blank reagent containing 100 μl distilled water. 
 
Determination of Lactate dehydrogenase in serum: 
 
 Lactate dehydrogenase was determined in the serum according to Buhl and Jackson method,1978 regular. 
LDH specifically catalyzes the oxidation of lactate to pyruvate with subsequent reduction of NAD to NADH 
.the rate at which NADH forms is proportional to LDH activity. The method determines NADH absorbance 
increase per minute at 340 nm.  
 
Determination of alanine aminotransferase (ALT) activity: 
 
 Determination of serum ALT activity was carried out using a test reagent kit according to the method 
described by (Reitman and Frankel,1957).        
 The method depends on the reaction between alanine and α-keoglutarate in the presence of ALT to form 
pyruvate and glutamate. The pyruvate formed was measured in its derivative form, 2, 4-dinitrophenlhydrazone 
colorimetrically at 505 nm.  
 
Determination of aspartate aminotransferase (AST) activity: 
 
 Determination of serum AST activity was carried out using a test reagent kit according to the method 
described by (Reitman and Frankel, 1957). The method depends on the reaction between aspartate and α-
keoglutarate in the presence of AST to form oxaloacetate, which in turn reacts with 2, 4-dinitrophenlhydrazine 
to form 2, 4-dinitrophenlhydrazone,which can be colorimetrically at 505 nm.  
 
Determination of alkaline phosphatase in serum: 
 
 Determination of serum ALP activity was carried out using a test reagent kit according to the method 
described by Klein,B.et al,1960.The method depends on that Serum alkaline phosphatase hydrolyzes acolourless 
substrate of phenolphthalein monophosphate giving rise to phosphoric acid and phenolphthalein which ,at 
alkaline PH values,turns into apink colour that can be photometrically determined 
 
Determination of total protein in serum: 
 
The method described is based on the reports of( Weinschselbaum and Gornal et al,1946). 
 Protein molecules contain alarge number of peptide bonds.when treated with copper ions in alkaline 
solution,acolored complex is formed between the copper and the carbonyl and imine groups of these peptides.As 
asimilar reaction occurs with biuret (the simplest of such compounds formed by heating urea), the term "biuret 
reaction" was adopted.  The violet color developed is proportional to the number of peptide bonds in the protein 
and is nearly independent of the relative concentration of albumin and globulin.  
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Determination of total bilirubin in serum: 
 
 Determination of total bilirubin based on Jendrassik-Grof Method,1938.Total bilirubin is determined by 
reaction with diazotized sulfanilic acid,in the presence of caffeine,with the final production of azopigment 
 
Histology: 
 
Histopathological studies: 
  livers from all groups were removed and immediately fixed in 10% neutral buffered formalin, dehydrated 
in gradual ethanol (50-100%), cleared in xylene and embedded in paraffin. 4-5μm thick sections were prepared 
and stained with hematoxilen and Eosin (H&E) for photomicroscopic observation (Bancroft and Gamble. 2002). 
 
Chromatographic analysis: 
 
 According to method described by (T.Mahdy et al,2012).The procedure was performed in a 15 mL screw 
capped polypropylene vial. A 2 mL aliquot of whole blood was added to 100 μL of IS (10 μg/mL). After 
vortexing for 30 sec, 1 mL of Na2B4O7 10H2O buffer (0.2 M, pH 9.0) was added and the sample vortexed again. 
10 mL of ethylacetate was then added, then the sample was vortexed. (30 sec), shaken (60 osc/min, 10 min) and 
centrifuged at 2,795 g (rotor radius 10 cm) for 10 min. 8 mL of the supernatant was collected in a clean screw 
capped polypropylene vial containing 1 mL of 0.01M HCl. This latter blend was vortexed (30 sec), shaken (60 
osc/min, 5 min) and centrifuged at 2,795 g (rotor radius 10 cm) for 5 min. The organic layer was discarded. The 
aqueous layer was alkalinized with 0.5 mL of 0.2 M borate buffer and the mixture was extracted with 5 mL of 
ethylacetate by shaking for 5 min followed by centrifugation at 2,795 g (rotor radius 10 cm) for 3 min. Four mL 
of organic layer was transferred to a 5 mL glass tube for complete evaporation under nitrogen flow at room 
temperature. The residue was reconstituted with 100 μL of methanol and 3 μL was injected into the GC/MS. 
 
Results: 
 
Biochemical results: 
 
Glutathione content: 
 
 The results of present study showed administration of tramadol resulted in decrease in GSH level by 42% 
and administration of ethanol resulted in increase in GSH by 39% compared to control group. When tramadol 
was given in combination with ethanol there was marked decrease in GSH content. In tramadol treated rats the 
level of GSH showed significant elevation with concomitant administration of silymarin while, GSE exerted non 
significant change. In ethanol treated rats; the level of GSH showed significant elevation with concomitant 
administration of silymarin (Table 1). In ethanol-tramadol- treated rats GSH level showed significant elevation 
with concomitant administration of GSE or silymarin. Silymarin was more effective in elevation of GSH level 
when compared with GSE treatment (201% VS 140%). 
 
Lipid peroxidation: 
 
 Tramadol resulted in significant increase in MDA by(14%) from control. There was insignificant increase 
in MDA content following ethanol administration, in contrast marked increase in lipid peroxidation has 
observed following combination of ethanol-tramadol treated group compared to either agent alone or with the 
control group. In tramadol treated rats the concurrent administration of either silymarin resulted in significant 
decrease in lipid peroxidation in liver tissue while, GSE exerted non significant change. In ethanol treated rats 
the concurrent administration of either GSE or silymarin resulted in non significant change in lipid peroxidation. 
In( tramadol-ethanol) treated rats the concurrent administration of either GSE or silymarin resulted in significant 
decrease in lipid peroxidation in liver tissue. this respect silymarin produced marked reduction in lipid 
peroxidation compared to GSE (47% vs 38%) as shown in Table 1. 
 
Hepatic nitric oxide: 
 
 Tramadol, ethanol and tramadol-ethanol significantly elevated hepatic NO level. GSE or silymarine had no 
effect to reduce the elevated NO value caused by tramadol-ethanol treatment or with single treatment with 
tramadol or ethanol (Table 1). 
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Table 1: Effect of oral administration of grape seed extract (GSE,150 mg/kg) or silymarine (100mg/kg) in concomitant with alcohol-
tramadol (3.7 g/kg ; 20 mg/kg), tramadol (20mg/Kg,i.p.) and alcohol (3.7 g/Kg, P.O.) on hepatic GSH,MDA ,NO and total protein 
after 30 days of daily treatment. 

TP 
mg/g 

NO 
nmol/g 

MDA 
nmol/g 

GSH 
µg/g 

Parameters 
Groups 

ac 
8.985±0.089 

a 
3.228±0.084 

a 
333.447±3.17 

A Control 
 68.375±2.69 

bc 
7.81±0.33 

b 
4.765±0.026 

b 
510.231±2.95 

b 
31.0±1.79 

Alcohol-tramadol 

b 
7.156±0.319 

b 
4.38±0.028 

c 
381.106±3.71 

b 
39.875±2.83 

Tramadol 
 

c 
8.231±0.19 

b 
4.513±0.0122 

de 
286.646± 3.71 

c 
94.75±1.85 

Alcohol 
 

d 
9.585±0.451 

b 
4.915±0.025 

d 
316.395±2.16 

a 
74.25±1.66 

Alcohol-tramadol + GSE 
 

d 
10.89±0.11 

b 
4.815±0.031 

e 
271.256±1.80 

c 
93.25±2.96 

Alcohol-tramadol 
+Silymarin 

ad 
9.042±0.20 

c 
5.200±0.014 

a 
344.747± 2.05 

d 
55.5±2.15 

Tramadol +GSE 

ad 
9.247±0.19 

ab 
3.89±0.016 

f 
220.676± 2.59 

a 
62.375±1.33 

Tramadol 
+ Silymarin 

ac 
8.761±0.34 

c 
6.08±0.0211 

eg 
262.287± 1.83 

a 
64.5±2.36 

Alcohol 
+GSE 

ad 
9.193±0.43 

b 
3.934±0.0181 

g 
252.022±1.79 

e 
119.5±2.26 

Alcohol 
+ Silymarin 

One way -ANOVA. The different small letters are significantly different between groups at p< 0.05. Data are expressed as mean ± SE of the 
mean (n= 8 rats/group). 

 
Total protein: 
 
 Total protein reflect synthetic capacity of liver,albumin soley produced by the liver.significant decrease was 
observed in tramadol andtramadol-ethanol.ethanol on the other hand failed to affect protein concentration in 
serum suggesting that this concentration do not affect synthetic capacity of the liver. Administration of GSE or 
silymarin resulted in restoring protein concentration in tramadol or tramadol-ethanol treated rats (Table 1). 
 
Lactate dehydrogenase: 
 
 Tramadol, ethanol and their combination exerted significant elevation in LDH level. Treatment with GSE or 
silymarin decreased LDH significantly with tramadol and ethanol. In case of tramadol-ethanol treated rats, only 
GSE significantly decreased LDH value. 
 
Alanine aminotransferase: 
 
 Tramadol,ethanol and their combination exerted significant elevation in ALT level. Treatment with GSE or 
silymarin decreased ALT significantly with tramadol and ethanol. In case of tramadol-ethanol treated rats,only 
GSE significantly decrease ALT value (Table 2). 
 
Aspartate aminotransferase: 
 
 Tramadol,ethanol and their combination exerted significant elevation in AST level. treatment with 
silymarin decreased AST significantly with tramadol while GSE exerted non significant change . treatment with 
GSE or silymarin decreased AST significantly with ethanol. In case of tramadol-ethanol treated rats,only GSE 
significantly decrease AST value (Table 2). 
 

Alkaline phosphatase: 
 
 Tramadol, ethanol and their combination exerted significant elevation in ALP level. Treatment with GSE 
decreased ALP value significantly with tramadol while silymarin exerted non significant change. Treatment 
with GSE or silymarin decreased ALP significantly with ethanol. In case of tramadol-ethanol treated rats, only 
GSE significantly decrease ALP value, while silymarin significantly elevated ALP level as shown in table 2. 
 
Total bilirubin: 
 
 Treatment with tramadol-ethanol, tramadol or ethanol significantly elevated TB. However, tramadol-
ethanol caused significant increase in TB level much more than either agent alone. GSE–treated groups showed 
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significant decrease in TB level toward the normal control values Unfortunately, silymarin treatment with 
tramadol or tramadol-ethanol significantly elevated TB value when compared with the control and any treated 
groups; suggesting interaction between silymarin and tramadol may be occured (Table 2). 
 
Table 2: Effect of oral administration of grape seed extract (GSE,150 mg/kg) or silymarine (100mg/kg) in concomitant with alcohol-

tramadol (3.7 g/kg; 20 mg/kg), tramadol (20mg/Kg,i.p.) and alcohol (3.7 g/Kg, P.O.) on serum LDH,ALT,AST,ALP and total 
bilirubin after 30 days of treatment. 

TB 
mg/dl 

ALP 
IU/ml 

AST 
U/ml 

ALT 
U/ml 

LDH 
U/L 

Parameters 
Groups 

a 
0.185±0.016 

a 
144.756±2.11 

a 
315.305±1.95 

a 
153.945±1.01 

a 
719.355±3.81 

Control 
 

b 
0.913±0.062 

b 
183.731±2.24 

b 
337.292±2.99 

b 
164.978±2.04 

b 
2598.394± 3.38 

Alcohol-tramadol 

c 
0.722±0.066 

c 
203.280±1.22 

b 
333.468±2.84 

b 
162.261±1.32 

b 
2300.66±4.76 

Tramadol 
 

cd 
0.634±0.056 

d 
251.394±2.08 

c 
346.909±4.65 

b 
164.058±0.524 

b 
2555.26±7.18 

Alcohol 
 

d 
0.591±0.051 

e 
111.312±1.861 

d 
294.811±4.14 

ac 
152.089±1.34 

c 
1826.593±2.30 

Alcohol-tramadol + 
GSE 

e 
1.829±0.036 

f 
225.683±1.09 

b 
330.049±2.17 

d 
172.916±2.13 

b 
2460.846±3.60 

Alcohol-tramadol 
+Silymarin 

f 
0.432±0.022 

a 
141.542±2.39 

b 
331.335±2.42 

ac 
153.586±0.69 

c 
1773.95±3.40 

Tramadol +GSE 

e 
1.031±0.081 

c 
192.023±1.42 

a 
316.984±2.01 

c 
147.901±0.57 

c 
1682.397±2.33 

Tramadol 
+ Silymarin 

f 
0.384±0.023 

g 
164.126±2.79 

a 
310.644±1.63 

c 
147.239±0.53 

c 
1927.68±2.2 

Alcohol 
+GSE 

d 
0.606±0.037 

a 
149.353±1.28 

b 
333.602±0.88 

a 
156.304±0.75 

b 
2225.19±3.95 

Alcohol 
+ Silymarin 

One way -ANOVA. The different small letters are significantly different between groups at p< 0.05. Data are expressed as mean ± SE of the 
mean (n= 8 rats/group). 

 
Histpoathologic examination: 
 
 Histopathological study of liver from the control group animals showed a normal hepatic architecture with 
distinct hepatic cells, sinusoidal spaces, prominent nucleus prominent nucleus and a central vein (Fig 1). Ethanol 
–tramadol treated group showed extensive centrilobular hepatic necrosis, degeneration and fatty changes with 
mild degree fibrous tissue proliferation (Fig 2). While tramadol treated rat showed dilatations and congestion of 
hepatic central vein with lymphocytic infiltration and proliferation of bile duct in portal areas were observed 
(Fig 5). GSE -pretreatement rats showed normal hepatocytes and few areas of necrosis (Fig 3). Silymarin treated 
with alcohol & tramadol (Fig 4) liver showing mild improvement with focal hepatocytes necrosis and 
inflammatory cells. 
 Tramadol treatment group showed hepatic necrosis and fatty degeneration, interstitial fibrosis, 
inflammatory infiltration around portal tract (Fig  5) .  GSE administration in concomitant with tramadol 
improved and nearly normalized the hepatocytes (Fig 6). While silymarine-treatment rats showed mild 
improvement with the presence of focal necrosis and inflammatory cellular infiltrations also observed (Fig 7). 
 Livers of the groups orally given alcohol alone showed distortion of hepatic architecture, focal necrosis, 
mild degree fibrous tissue proliferation and dilatation, congestion of bile duct with lymphocytic infiltration (Fig 
8). GSE –treatment in concomitant with alcohol showed normal hepatocytes (Fig 9). Silymarine administration 
with alcohol caused mild improvement with the presence of focal necrosis and inflammatory cellular infiltration 
(fig 10). 
 

 
Fig. 1: Light micrograph of the control liver 
showing normal hepatic architecture (H) with 
distinct hepatic cells, sinusoidal spaces, prominent 
nucleus prominent nucleus and a central vein (CV) 
 

Fig. 2: Liver section of rat after administration alcohol 
and tramadol showing distortion of hepatic 
architecture, and mild degree fibrous tissue 
proliferation around the portal tract  

2  1 
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Fig. 3: Liver sections of rat after administration of 
alcohol- tramadol and GSE showing improvement 
and almost hepatocytes nearly normal  

Fig. 4: Liver sections of rat after administration of 
alcohol- tramadol and silymarin showing mild 
improvement and focal necrotic area with 
inflammatory cellular infiltrations 

  
Fig. 5: Microscopic examination of rat treated with 
tramadol; liver section shows necrosis and fatty 
degeneration, interstitial fibrosis, inflammatory 
infiltration around portal tract 

Fig. 6: Liver section of rat after administration 
tramadol and GSE showing improvement and almost 
hepatocytes nearly normal        

  

 
Chromatographic analysis: 
 
Effect of alcohol,silymarine and GSE on tramadol concentration in blood of rat after 30 minutes: 
 
 Our results demonstrated that alcohol-tramadol administration significantly decreased tramadol 
concentration after 30 minutes of its injection. Tramadol concentration increased significantly by silymarine or 
GSE administration either in concomitant treatment with alcohol-tramadol (115 % and 87%, respectively) or 
tramadol alone (110 % and 52%, respectively) (Fig 11-13). 

 
Fig. 7: Liver sections of rat after administration 
tramadol and silymarin showing mild improvement 
and focal necrotic area with inflammatory cellular 
infiltrations 

 
Fig. 8: Liver sections of rat treated with alcohol 
showing distortion of hepatic architecture, focal hepatic 
necrosis, and mild degree fibrous tissue proliferation. 
Dilatations, congestion of bile duct with lymphocytic 
infiltration. 
                                                       

 
 
Fig. 9: Liver sections of rat after administration 
alcohol and GSE showing improvement and almost 
hepatocytes nearly normal  

Fig. 10: Liver sections of rat after administration 
alcohol and silymarin showing mild improvement and 
focal necrotic area with inflammatory cellular 
infiltrations 

8 

9 10 

7  

4 3 

6 5 
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Fig. 11: Tramadol concentration after 30 minutes of rats serum treated with tramadol, alcohol -tramadol, GSE 

and silymarine and there combinations. 

 
 
Fig. 12: Scan chromatogram of spiked blood with 5µg/ml tramadol and 1µg/ml internal standard (I.S).    
 
Discussion: 
 
 Findings of the present study demonstrated that; administration of tramadol; an analgesic with opioid 
agonist properties resulted in marked hepatocellular damage as indicated by decrease in GSH and increase in 
level of MDA,ALT,AST,ALP,LDH and total bilirubin.liver damage was also manifested by decrease in total 
protein;total protein is marker of synthetic capacity of the liver (Miller,L.L., et al,1951). in present study,ethanol 
given at dose of(3.7g/kg) resulted in similar degree of hepatic damage.Moreover,combined administration of 
tramadol and ethanol resulted in potentiation of hepatocellular injury with high degree than that observed with 
either agent alone.this indicated the potential harmful effect of both tramadol,ethanol on the liver which is 
asituation likely to occur in those who abuse tramadol. 
 Tramadol is synthetic opioid from the aminocyclohexanol group, an analgesic with opioid agonist 
properties that acts on the neurotransmission of noradrenalin and serotonin (Collart L,et al,1993) .tramadol has 
been reported to cause liver injury in experimental studies and also in patients taking high doses of the drug. 
Sixteen individual nonfatal cases of hepatobiliary dysfunction associated with tramadol ingestion have been 
reported to the Medicines Control Agency. Deaths related to tramadol have been reported, both when ingested 
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alone in overdose and when taken in combination with potentially interacting drugs. However, in these previous 
reports, death usually followed the ingestion of large doses and occurred within 24 h of ingestion (Loughrey,et 
al,2003). Rats administered tramadol (40 mg/kg) showed significant increase in ALT, AST and LDH levels 
these increase depend on the duration of drug administration (El-Gaafarawi, 2006).  

 
Fig. 13: Sim chromatograms of spiked blood with 5µg/ml of tramadol and 1µg/ml internal standard (I.S). 
 
 Ethanol is well known hepatotoxin, chronic ethanol intake caused hepatic cirrhosis resulting from the 
combined effect of ethanol on oxidative stress, inflammation, and on nutritional deficiency. Oxygen free 
radicals play a major role in development of ethanol -liver injury and fibrosis. 
 At the present time few therapies are available for treatment of chronic liver disease. Silymarine; as 
tanderdized extract of Silybum marianum was proved to be potent antioxidant to reduce experimental liver 
injury. 
 Among promising new candidates as antioxidants is grape seed extract , Grape seed proanthocyanidins 
(GSP) are potent antioxidants and are able to serve as free radical scavengers( Joshi  et al., 2001). Their 
antioxidant activity is 20 times more potent than vitamin C, and 50 times more potent than vitamin E (Uchida , 
1980). 
 In our study the administration of silymarin proved to decrease oxidative stress in liver tissue in rats 
intoxicated with tramadol, ethanol and their combination. Glutathione is a tripeptide present in all mammalian 
cells; it participates in many metabolic processes for the protection of cells against free radicals and toxic 
metabolites. GSH was markedly increase following silymarin co-treatment. Lipid peroxidation measured as 
MDA was also decreased by silymarin. Similar antioxidant effect was observed by GSE ; also it was noted that 
the effect of silymarin in terms of reducing oxidative stress was much better than that of GSE . 
 Liver enzymes in serum are an important marker of hepatocellular damage. One of the most sensitive and 
dramatic indicators of hepatocyte injury is the release of intracellular enzymes, such as transaminases and serum 
alkaline phosphatase in the circulation. Rajesh and Latha (2004) stated that elevated activities of these enzymes 
are indicative of cellular leakage and loss of the functional integrity of liver cell membranes. When GSE was 
administrated, serum liver enzymes decreased suggesting a potential therapeutic effect for GSE. In contrast 
silymarin administration resulted in significant elevation of ALT,ALP, and TB in addition, non significant 
change in AST and LDH when co-administrated with ethanol-tramadol combination. 
  Bile production is important for the clearance of endogenous and exogenous metabolites through the liver, 
and such is its detergent effect for adsorption and digestion of lipids.The primary bile salts, cholic acid and 
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cheno deoxycholic acid, are derived from cholesterol and released in conjugation with taurine and glycine 
conjugates(Russell and Setchell,1992).increase bilirubin notes liver injury and stagnation of bile flow. In the 
present study the elevated bilirubin after administration of tramadol, ethanol, and tramadol-ethanol was 
markedly reduced by GSE, in contrast we observed significant elevation in TB with coadministration of 
silymarin, this may be due to silymarin decreasing the activity of cytochrome P-450 (CYPs) enzymes, UDP-
glucuronosyl transferase (UGT) enzyme, and reducing P-glycoprotein (P-gp) transport. After oral administration 
of silymarin, the bile silibinin concentration reached levels 100 times higher than in the serum. Concentration of 
silibinin may be sufficient to compete for CYP binding sites in the liver and gut wall(Gurley et al., 2004).in 
vitro studies showed that silymarine has amoderate inhibition  on Cyp2D6  (the main enzyme in metabolism of 
tramadol) (Johannes Doehmer, et al 2007). this may lead to decrease metabolism of tramadol and higher 
concentration of tramadol resulting in this interaction of increased bilirubin.                                                                            
 In our study histopathological examination of sections of liver tissue in rats treated with tramadol showed 
focal necrotic area with inflammatory cellular infiltrations and mild degree fibrous tissue proliferation around 
the portal tract.this result was similar to that of (H.Rabei,2011) who reported hepatocytes, dilated sinusoid with 
proliferated Kupffer cells; atrophied hepatocytes with nuclei reduced in size and darkly stained. Many areas of 
hepatocytes showed loss of architecture, congested central vein, expanded portal area with edema and 
inflammatory reaction after administration of tramadol orally (45 mg/kg) for 15 days .This indicated that 
tramadol may display severe pathological consequences of hepatocytes. These hepatic lesions may be caused 
impairment of the liver function. We also observed distortion of hepatic architecture and focal necrotic area with 
inflammatory cellular infiltrations after repeated ethanol administration. this results were in harmony with the 
study of Rakesh Kundu et al (2008) who reported alcohol treatment  for 28 days exhibited severe damage of 
liver as demonstrated by sinusoidal congestion (SC), infiltration of inflammatory cells (CI), perinuclear 
vacuolization (PNV) in the hepatocytes and disintegrated hepatocytes. Combination of tramadol-ethanol was 
associated with  centrilobular hepatic necrosis, degeneration and fatty changes with mild degree fibrous tissue 
proliferation. Dilatations, congestion of central vein with lymphoctic infiltration, proliferation of bile duct in 
portal areas were observed. Administration of GSE resulted in remarkable hepatic protective effect with the 
liver showing normal hepatocytes and few areas of necrosis. On the other hand, silymarin resulted in mild 
improvement in hepatocytes.                                                                                                                  
 
Conclusion: 
 
 The resultant effect of tramadol and ethanol alone or in combination caused liver injury. The mechanism of 
which involve increase oxidative stress on the liver. GSE exerted significant and remarkable protection against 
hepatotoxic effect induced by alcohol-tramadol, alcohol or tramadol alone. Our study suggested that GSE was 
more effective than silymarine in ameliorating hepatotoxic effect produced by alcohol-tramadol treatment. GSE 
proved to be of therapeutic value in treatment of liver diseases. GSE is food supplement and has antioxidant 
property which is available in several preparations in the market with safety profile.                                                                                        
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