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AIM OF THE WORK 

To evaluate the role of gabapentin in anaesthesia  as it has multimodal 

actions, namely ; to decrease cardiovascular response to laryngescopy 

and intubation, as a preemptive analgesic and postoperatively to 

minimize nausea and vomiting. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ABSTRACT 
 
Gabapentin has demonstrated analgesic effects in clinical 

trials as a preemptive analgesic and in acute postoperative 

pain management. This study was conducted to evaluate 

whether the pre-emptive use of gabapentin could reduce 

postoperative pain and morphine consumption in patients 

after lower extremity orthopaedic surgery. Methods: 150 

ASA I and II patients were randomly assigned to receive 900 

mg gabapentin or placebo in a double-blind manner two 

hours before surgery under general anaesthesia. 

Postoperatively, the pain was assessed on a visual analogue 

scale (VAS) at 2, 4, 12, and 24 hours at rest. Morphine 0.05 

mg/kg intravenously was used to treat postoperative pain on 

patients’ demand. Total morphine consumption in the first 

24 hours after surgery was also recorded. 

Results: Patients in the gabapentin group had significantly 

lower VAS scores at all time intervals of 2, 4, 12, and 24 

hours, than those in the placebo group (respectively, 55.50 

[mean] +/- 15.80 [standard deviation], 57.30 +/- 19.30, 45.74 

+/- 16.00, 44.60 +/- 17.64, versus 72.30 +/- 14.00, 70.50 +/- 

18.13, 62.00 +/- 23.32, 66.50 +/- 25.70; p-value is less than 

0.05). The total morphine consumed after surgery in 



the first 24 hours in the gabapentin group (15.43 +/- 2.54) 

was significantly less than in the placebo group (17.94 +/- 

3.00; p-valueis less than 0.05). 

Conclusion: Pre-emptive use of gabapentin 900 mg orally 

significantly decreases postoperative 

pain and rescue analgesi 

summary 

 

Gabapentin was introduced in 1993 as an adjuvant 

anticonvulsant drug for the treatment of refractory partial 

seizures. Subsequently, it was shown to be effective in treating a 

variety of chronic pain conditions, including post-herpetic 

neuralgia, diabetic neuropathy, complex regional pain 

syndrome, inflammatory pain, central pain, malignant pain, 

trigeminal neuralgia, HIV-related neuropathy, and headaches. 

5 23 40 43 64 73 92 93 129 In 2002, gabapentin was approved 

by the US Food and Drug Administration for the treatment of 

post-herpetic neuralgia. In the UK, gabapentin has a full 

product licence for treatment of all types of neuropathic pain. 

Gabapentin use has more recently extended into the 

management 

of more acute conditions, particularly in the perioperative 

period. More than 30 clinical trials evaluating the 



potential roles of gabapentin for postoperative analgesia, 

preoperative anxiolysis, prevention of chronic post-surgical 

pain, attenuation of haemodynamic response to direct 

laryngoscopy 

and intubation, prevention of postoperative nausea 

and vomiting (PONV), and postoperative delirium have 

been published within the last 5 yr. These studies reflect 

many important areas of anaesthesia research and it is 

interesting that a single drug may have multimodal effects. In 

this review, various aspects of these perioperative applications 

will be discussed after a brief description of gabapentin’s 

pharmacology and anti-nociceptive mechanisms. Pharmacology 

and anti-nociceptive mechanisms Chemistry, pharmacokinetics, 

and adverse effects Gabapentin, 1-(aminomethyl)cyclohexane 

acetic acid, is a 

structural analogue of the neurotransmitter g-aminobutyri  

acid (GABA) (Fig. 1) with a molecular formula of 

C9H17NO2 and a molecular weight of 171.24. It is a white 

crystalline solid, which is highly charged at physiological 

pH, existing as a zwitterion with a pKa1 of 3.7 and a pKa2 

of 10.7. It is freely soluble in water in both basic and acidic 

aqueous solutions. High performance liquid chromatography 

44 and gas chromatography46 can be used for drug assay in 

plasma and urine. The absorption of gabapentin is dose-

dependent due to a saturable L-amino acid transport mechanism 



in the intestine. 101 Thus, the oral bioavailability varies 

inversely with dose. After a single dose of 300 or 600 mg, 

bioavailabilitywas approximately 60% and 40%, 

respectively.120 125 Plasma concentrations are proportional 

with dose up to 1800 mg daily and then plateau at 

approximately 3600 mg 

daily.109 Gabapentin is extensively distributed in human 

tissues and fluid after administration. It is not bound to 

plasma proteins124 and has a volume of distribution of 

0.6–0.8 litre kg21.88 125 It is highly ionized at physiological 

pH; therefore, concentrations in adipose tissue are 

low.124 After ingestion of a single 300 mg capsule, peak 

plasma concentrations (Cmax) of 2.7 mg ml21 are achieved 

within 2–3 h.120 126 Concentrations of gabapentin in 

cerebrospinal 

fluid are approximately 5–35% of those in 

plasma, whereas concentrations in brain tissue are 

approximately 

80% of those in plasma.8 9 77 In humans, gabapentin is not 

metabolized127 and does not induce hepatic microsomal 

enzymes.96 It is eliminated unchanged in the urine and any 

unabsorbed drug is excreted in the faeces.124 Elimination rate 

constant, plasma clearance, and renal clearance are linearly 

related to creatinine 

clearance.17 88 127 Therefore, dose adjustment I  



necessary in patients with compromised renal function. 

In patients with normal renal function, the elimination 

half-life of gabapentin when administered as monotherapy 

is between 4.8 and 8.7 h.91 Gabapentin is removed by 

haemodialysis, 

and a maintenance dose after each treatment 

should provide steady-state plasma concentrations comparable 

with those attained in patients with normal renal function. 

130 No clinically significant interactions between 

gabapentin and drugs excreted predominantly by renal 

mechanisms have been reported. Cimetidine, a H2 receptor 

blocker, decreases the renal clearance of gabapentin by 

12% when administered concomitantly,88 and antacids13 

reduce the bioavailability of gabapentin from 10% (when 

given 2 h before gabapentin) to 20% (when given concurrently 

or 2 h after gabapentin) in healthy individuals. 

Gabapentin is generally well tolerated with a favourable 

side-effect profile. When the safety and tolerability of 

gabapentin were evaluated63 in 2216 patients undergoing 

seizure treatment, reported adverse effects were somnolence 

(15.2%), dizziness (10.9%), asthenia (6%), headache 

(4.8%), nausea (3.2%), ataxia (2.6%), weight gain (2.6%), 

and amblyopia (2.1%). Similar side-effects were observed 

in patients with chronic pain treated with gabapentin.5 93 

Anti-nociceptive mechanisms 



A number of mechanisms may be involved in the actions of 

gabapentin.12 Possible pharmacologic targets of gabapentin 

are selective activation of the heterodimeric GABAB receptors 

which consist of GABAB1a and GABAB2 subunits;10 72 

enhancement of the N-methyl-D-aspartate (NMDA) current 

at GABAergic interneurons;41 blocking a-amino-3- 

hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) 

receptor mediated transmission in the spinal cord;14 98 

binding to the L-a-amino acid transporter;37 103 activating 

adenosine triphosphate sensitive K  (KATP) channels;35 69 

activating hyperpolarization-activated cation current (Ih) 

channels;104 105 and modulating Ca2  current by selectively 

binding to [3H]gabapentin (a radioligand), the a2d subunit 

of voltage-dependent Ca2  channels (VGCCs).33 36 61 99 

Currently, VGCC is the most likely anti-nociceptive target 

of gabapentin. The proposed consequence of gabapentin 

binding to the a2d subunit is a reduction in neurotransmitter 

release and hence a decrease in neuronal hyperexcitability. 

Gabapentin has been shown to inhibit the evoked 

release of glutamate,15 aspartate,31 substance P, and calcitonin 

gene-related peptide (CGRP)30 from the spinal cord of 

rats. Interestingly, recent studies have demonstrated that the 

descending noradrenergic system, spinal a2 adrenergic 

receptors and an intact spino-bulbo-spinal circuit are 

crucial elements influencing the analgesic effects of gabapentin 



in addition to a2d interaction.106 107 

Postoperative analgesia 

Postoperative pain is not purely nociceptive in nature, and 

may consist of inflammatory, neurogenic, and visceral 

components. Therefore, multimodal analgesic techniques 

utilizing a number of drugs acting on different analgesic 

mechanisms are becoming increasingly popular.11 

Gabapentin may have a role to play in this area and within 

the past 5 yr, there have been more than 20 wellconducted, 

randomized controlled trials using perioperative 

gabapentin as part of a multimodal postoperative 

analgesic regimen. 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 
 
 

 
 
 



Introduction 

 

                Gabapentin is an amino acid that exists at physiological 

pH as a zwitterion, ( Both the amino group and the carboxyl group of 

each amino acid are ionizable) and since it is doubly-charged, its native 

permeability to membrane barriers within the body is low. However, like 

several other amino acids, gabapentin is a substrate of the so-called 

system L transporter of gut, neurons and astrocytes. This property 

allows gabapentin molecules to cross membrane barriers more easily. In 

addition to the facilitated transport across cell membranes, there is a 

smaller non-saturable component of transport that is due to passive 

diffusion. (1)                                                                                                             

                  These transport properties of gabapentin probably account for 

the access of gabapentin to brain cytosol, where it is present at about 

ten-fold higher concentrations than in the brain extracellular space (2)     

      

                 Numerous reports indicate that g-aminobutyric acid 

(GABA) is a major inhibitory neurotransmitter in mammalian brain and 

that seizures occur if GABA synapses are impaired. A variety of 

GABAenhancing drugs such as GABAA agonists, GABAA modulators (e.g. 

benzodiazepines), drugs converted metabolically to GABA, GABA uptake 

inhibitors (e.g. tiagabine ), and inhibitors of GABA degradation (e.g. 

vigabatrin) prevent seizures in animal models or in clinical use.The 

similarity of chemical structures between GABA and gabapentin also 

suggests a functional relationship (3   )                                                               



             It is likely that itsanalgesic effects result from an action at 

the  α2δ1 subunits  of  the voltage-dependent  Ca2channel for which it 

has substantial affinityandwhich are  upregulated  in the dorsal root 

gangliaand spinal cord after peripheral nerve injuryas can be  produced  

by surgical incision.Gabapentin may produce analgesia by binding to and 

inhibitingpresynaptic voltage-dependent Ca2 channels, decreasing 

calcium influx and thereby inhibiting the release of neurotransmitters 

including glutamate from the primary afferent nerve fibers that synapse 

on and activate pain responsive neurons in the spinal cord .(4                    

  

           A number of mechanisms may be involved in the actions of 

gabapentin.Currently, VGCC (voltage-dependent Ca2+ channels)   is the 

most likely anti-nociceptive target of gabapentin. The proposed 

consequence of gabapentinbinding to the α2ᵟ subunit is a reduction in 

neurotransmitter release and hence a decrease in neuronal 

hyperexcitability.(4)                                                                                                

            Gabapentin has been shown to inhibit the evoked release of 

glutamate, aspartate, substance P, and calcitonin gene-related peptide 

(CGRP) from the spinal cord of rats. Interestingly, recent studies have 

demonstrated that the descending noradrenergic system, spinal α2 

adrenergic receptors and an intact spino-bulbo-spinal circuit are crucial 

elements influencing the analgesic effects of gabapentin in addition to 

α2 interaction. (5)                                                                                                    

              The versatility of gabapentin in treating a wide array of pain 

conditions and its favorable side effect profile compared with other 

drugs or interventions has generated interest in its use as a 



perioperative analgesic    (6)                                                                                 

                             

                  The perioperative administration of gabapentin produced 

significantly better postoperative analgesia. Postoperative analgesia as 

measured by pain scores and decreasedOpioid consumption is improved 

in the immediate postoperative period and for up to 24 hours after a 

wide range of surgical operations commonly associated with significant 

postoperative pain. The analgesic benefit of perioperative gabapentin 

was accompanied by a modest increase in sedation but no other 

unintended effects. (6)                                                                                           

               Oral gabapentin administered within 4 hours before surgery has 

a significant postoperative analgesic effect.This effect was confirmed by 

accepted methods to a certain postsurgical pain prevention including 

reduced opioid requirements and decreased pain scores. The 

observation that the beneficial effects of gabapentin, a drug with an 

elimination half-life between 5 and 7 hours, were pronounced 20 to 24 

hours after the surgery is suggestive of a preventative effect on 

postsurgical pain(6)                                                                                                

              Gabapentin treatment was not associated with negative 

outcome such as nausea, vomiting, dizziness, or lightheadedness. It was, 

however, associated with an increase in perioperative sedation. 

Sedation can be interpreted as a negative outcome of gabapentin use; 

however, in the perioperative settingits use may contribute to anxiolysis. 

(6) 

              Gabapentin decreases preoperative anxiety. Although 1200 mg 

gabapentin was less effective in relieving preoperative anxiety than 15 



mg oxazepam,90 significantly lower preoperative visual analogue scale 

(VAS) anxiety scores have been demonstrated in patients with 

gabapentin, premedication before kneesurgery (7)                                         

 

               The pressor response of tachycardia and hypertension to 

laryngoscopy and endotracheal intubation may increase perioperative 

morbidity and mortality, particularly for those patients with 

cardiovascular or cerebral disease.A variety of drugs have been used to 

control this haemodynamic response.(7)                                                           

                 It appears that preoperative gabapentin blunts the 

hypertensive response to intubation. Single and multiple doses have 

comparable haemodynamic effects. (8)                                                             

  

              The mechanism of gabapentin in controlling this haemodynamic 

response remains unknown. Since gabapentin inhibits membrane 

VGCCs, it is possible that it have a similar action to calcium channel 

blockers                                                                                                               (8)          

              Post-operative nausea and vomiting(PONV) are common after 

anaesthesia and surgery with an overall incidence of 25–30%.It is also 

one of the mostcommon reasons for poor patient satisfaction ratings in 

the postoperative period                                                                                .(8) 

              Recently, the potential anti-emetic effect of gabapentin was 

evaluated in the perioperative setting.The mechanism of gabapentin in 

the prevention of PONV is unknown but it could possibly be due to the 

indirect effect of opioid sparing or a direct effect on tachykinin activity. A 



tendency towards a lower incidence of PONV in patients treated with 

gabapentin, although statistically insignificant, was noted in several 

studies on postoperative analgesic effects of gabapentin. (9)                      

  

 

 

 

 
 
 

 
 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 
 

 
 

 
 
 

 
 
 

 
 
 

 
 



Patients and methods 

 

           The study will be approved by the ethics committee of benha 

faculty of medicine and written informed consent will be obtained from 

each patient.  one hundred fifty patients will be randomly allocated into 

3 equal  groups  each group is subdivided into 2  equal subgroups              

.  

• Inclusion Criteria: 

Hight  from 150-190 cm 

• Wight from 50-120 kg 

• ASA physical status classes I ,II. 

• Age range between 15 -60 years. 

• Methods of randomization: Closed envelope. 

• Satisfactory liver functions 

• Satisfactory kidney functions. 

• Exclusion Criteria: 

 

• Age>15 or <60years. 

• Obese Patients. 

• Known to be cardiac patient. 

• Known to be Diabetic patient. 

• Known to be Hypertensive patient.. 



• Patients receiving any anti-coagulant 

• Known allergy to gabapentin. 

•  Chronic pain or daily intake of analgesics or corticosteroids.. 

• Impaired renal function.  

• impaired liver functions 

•  Heavy smoking. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 
 

 
 

 
 



 
 

Technique 

 

patients will be allocated into 3 equal  groups : each group  will be  

subdivided into  2 equal subgroups each  subgroup is(25 patients each). 

1. Group I 

 Group Ia;  control group .patients in this group will receive oral placebo 

2 hours before induction of anaesthesia  

Group I b;  Patients in this group will receive 900 mg oral gabapentin 2 

hour before induction of anesthesia 

the patients in these groups will be investigated to asses the effect of 

gabapentin in  cardiovascular pressor  response to laryngeoscopy and 

intubation and.its effect on postoperative nausea and vomiting after 

laparscopic cholycystectomy. 

Data that will be assesed 

• Heart rate/min , systolic blood pressure, diastolic blood pressure, 

mean blood pressure  just before induction  ,1 ,5 ,  10 and 20  minutes 

after intubation. Serum cortisol level  will be estimated preoperatively 

and 20 minutes postoperatively                                                              . 

• Time elapsed to star t vomiting  ,number of vomitus , receive 

treatment or not and  detection of nausea. Within 24 hours 

postoperatively                                                                                         

 

                                                                                        



2. Group II:  

Group II a;  control group, patients in this group will receive oral placebo 

2 hours before induction of anaesthesia 

group IIb; Patients in this group will receive 1200 mg oral gabapentin 2 

hours before induction of anesthesia. 

the patients in these groups will be investigated to asses the effect of 

gabapentin; as preemptive analgesic in patients undergoing upper 

abdominal surgery under general anaesthesia.                                                 

Data that will be assesed 

1-  Time elapsed from end of operation till patient asks for analgesia.  

2- The total analgesic consumption over 24 hours after recovery. 

• 3-Pain scoring:  pain will  be assessed by using visual analogue scale 

(0mm = no pain, 100 mm worst pain imaginable), at rest and during 

mobilization from supine to the sitting position. Will be checked  

every 6 hours for the first 24 hours                                                             , 

3. Group III 

Group III a; control group , patients in this group will receive oral 

placebo 2 hours before induction of anaesthesia 

Group III b ; Patients will receive 1200mg gabapentin  orally 2 hours 

before induction of anesthesia. 



the patients in these groups will be investigated to asses the effect of 

gabapentin as preemptive analgesic in patients undergoing lower limb 

surgery under spinal anaesthesia 

Data that will be assesed 

1-  Time elapsed to start analgesia according to patient request.  

2- The total analgesic consumption over 24 hours after recovery.  

3-Pain scoring:  pain will be assessed by using visual analogue scale 

(0mm = no pain, 100 mm worst pain imaginable), at rest and during 

mobilization of affected limb. Will be checked every 6 hours for the first 

24 hours. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Anaesthetic management 

             All patients were evaluated initially by medical history and a 

complete physical examination. No premedication will be  administered 

Patients will be admitted to the operating room fasting for 6 h. A 

peripheral i.v.18G catheter will  be inserted preoperatively standard 

monitoring will be conducted before induction and throughout the 

surgery, including heart rate (HR), noninvasive arterial blood 

pressure(NIBP), electrocardiogram (ECG), and peripheral oxygen 

saturation (SpaO 2 ).reagarding spinal anaesthesia patients will be 

preloaded  with normal saline 10 ml/kg                                                             

                                         . 

For general anaesthesia; 

              Anesthesia will be carried on using Fentanyl 1-2 µg/Kg 

intravenously, propofol 1-2 mg/kg, muscle relaxation will be achieved by 

atracurium 0.5 mg/kg and will be maintained using incremental doses of 

atracurium 0.1mg/kg.                                                                                             

             After tracheal intubation patients will be mechanically ventilated 

with the appropriate settings tailored for every one keeping end tidal 

CO2 at 30-35 mmHg.                                                                                               

            Anesthesia will be maintained by the administration of a volatile 

anesthetic (isoflurane) 1- 1.2 MAC in O2. Crystalloids will be given 8 

ml/kg/h plus the deficit estimated by 4-2-1 rule. Extubation will be 

smooth and awake and after adminsteration atropine  0.02mg atropine 

and 0.04mg neostigmine.                                                                                      



For spinal anaesthesia  

             Patients will be injected by 3-4 ml of  hyperbaric solution of 

0.5% bupivacain into subarachnoid space . Crystalloids will be given 8 

ml/kg/h plus the deficit estimated by 4-2-1 rule .                                        

             

Postoperative management 

         All patients will receive 1 gm  paracetamol i.v every 6 

hours and ketorolac 30 mg every 12 hours and morphine 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Data management and statistical analysis 

Obtained data will be collected,tabulated and statistically analysed by  

suitable statistical test                                                                                    .  
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     العربى الولخص

 

 اٌحٕدش٠خ الأجٛثخ ٚٚضغ اٌحٕدشٜ إٌّظبس اعزؼّبي ٠غجت     

 رضا٠ذ اٌذَ، ضغظ إسرفبع ِثً اٌذ٠ِٛخ ٚالأٚػ١خ ثبٌمٍت رغ١شاد

 ٚص٠بدح اٌمٍت ثؼضٍخ الأٚوغد١ٓ ٔمص ، اٌمٍت دلبد إٔزظبَ ٚػذَ

 ردبسة فٟ خبثبثٕز١ٓ أعزخذَ ٚلذ .ثبٌذَ اٌىبر١ىٛلا١ِٓ ٔغجخ

 اسرفبع ِٓ ٌٍزخف١ف اٌدشاحخ، لجً اٌمٍك ٌؼلاج ِحىِٛخ ػشٛائ١خ

 ِٓ ٌٍحذ ٚاٌزٕج١ت، اٌحٕدشٜ اٌزٕظ١ش ػٓ إٌبرح إٌجض ٚ اٌضغظ

 ِٓ اٌدشاحخ ثؼذ ِب ِٚزطٍجبد اٌدشاح١خ اٌؼ١ٍّبد ثؼذ الأٌُ

 .ٚاٌٙز٠بْ اٌدشاحخ، ثؼذ ِب ٚاٌمٟء ٚاٌغث١بْ اٌّغىٕبد،

 لجً اٌفُ طش٠ك ػٓ اٌدبثبثٕز١ٓ ػمبس ٌزم١١ُ رٙذف اٌذساعخ ٘زٖ     

 ػٓ إٌبرح إٌجض ٚ اٌذَ ضغظ إسرفبع ِٓ اٌزخف١ف فٟ اٌدشاحخ

 رٌه، إٌٝ ثبلإضبفخ .اٌشغبِٟ ٚاٌزٕج١ت اٌّجبشش اٌحٕدشح رٕظ١ش

 ِب ٚاٌمٟء ٚاٌغث١بْ اٌدشاحخ، ثؼذ الأٌُ رخف١ف فٝ رأث١شٖ ٌشصذ

 .اٌدشاحخ ثؼذ

 3  إٌٝ ػشٛائ١ب اٌّشضٝ رمغ١ُ رُ اٌؼشٛائ١خ، اٌذساعخ ٘زح فٟ     

  اٌٝ رٕمغُ ِدّٛػخ وً  ( 3 2ٚ 1ٚ)0.ِزغب٠ٚخ ِدّٛػبد

  ػٍٝ ِدّٛػخ وً رحزٜٛ ح١ث (ة , أ) ِزغب٠ٚز١ٓ  ِدّٛػز١ٓ

 اٌذٚاء  ِدّٛػخ وً ِٓ (أ) ِدّٛػخ رٍم١ذ ِش٠ض 25 ػذد

 ِح 900 رٍمذ أخشٜ(ة)  ِٚدّٛػخ اٌفُ، طش٠ك ػٓ اٌّٟٛ٘

 فٝ وّب خبثبثٕز١ٓ ِح 1200 اٚ 1 ِدّٛػخ فٝ وّب خبثبثٕز١ٓ



 ٠ؼظ ٌُ ٚ اٌدشاحخ لجً عبػخ 2 اٌفُ طش٠ك ػٓ 3 ٚ 2 ِدّٛػخ

 ل١بط خٙبص اٌّشالجخ ٚشٍّذ .اٌزخذ٠ش لجً اخشٜ ػمبساد أٞ

 ٔغجخ ٚل١بط اٌمٍت، وٙشث١خ رخط١ظ خٙبص ٚ اٌذَ ضغظ

 ِش٠ض ٌىً ل١بط ٚرُ . اٌىشثْٛ اٚوغ١ذ ثبٔٝ ٚ الأٚوغد١ٓ

 الإٔجغبطٟ اٌشش٠بٟٔ اٌذَ ضغظ ، الإٔمجبضٟ اٌشش٠بٟٔ اٌذَ ضغظ

 ِب ٚلذ فٟ اٌمٍت ضشثبد ِٚؼذي اٌّزٛعظ اٌشش٠بٟٔ اٌذَ ضغظ ،

 اٌحٕدشح رٕظ١ش لجً اٌم١بط رىشاس ٚرُ .أعبع١خ وم١ُ اٌزخذ٠ش لجً

 .اٌحٕدشٜ اٌزٕج١ت ثؼذ دل١مخ  10 , 5 , 1 فزشاد ٚػٍٝ ، ِجبششح

 ِٚمبسٔزٗ اٌزٕج١ت ثؼذ اٌمٍت ضشثبد أزظبَ ػذَ حبلاد رغد١ً رُ

 ثؼذ الإفبلخ غشفخ إٌٝ اٌّشضٝ ٔمً ثؼذ ٚ .اٌّدّٛػز١ٓ ث١ٓ

 .اٌدشاحخ ثؼذ ِب ٚاٌمٟء ٚاٌغث١بْ الأٌُ رغد١ً رُ اٌزخذ٠ش،

  ِح 900 اٌدبثبثٕز١ٓ ػمبس إػطبء أْ اٌذساعخ ٘زٖ ٚأظٙشد     

 اٌذَ ضغظ رغ١١شاد ٍِحٛظ ثشىً ٠مًٍ اٌدشاحخ لجً ٚاحذح عبػخ

 ٠ٚمًٍ اٌحٕدشٜ اٌزٕج١ت ثؼذ دلبئك 5 ٌّذح  اٌّزٛعظ اٌشش٠بٟٔ

 اٌحٕدشٜ اٌزٕج١ت ثؼذ دلبئك 3 ٌّذح اٌمٍت ضشثبد ِؼذي رغ١١شاد

 خبثبثٕز١ٓ ث١ٓ إحصبئ١خ دلاٌخ راد فشٚق ٕ٘بن ١ٌظ رٌه، ِٚغ

 ٚاٌمٟء ٚاٌغث١بْ ٚ اٌدشاحٟ اٌؼًّ ثؼذ الأٌُ فٟ ّٛ٘ٝاٌ ٚاٌذٚاء

  .اٌدشاحخ ثؼذ ِب

 

 

 

  

  

 

    



     التخذير فى الوتعذدة وتاثيراتت الجابابنتين عقار

 اٌّشوضح ٚاٌؼٕب٠خ اٌزخذ٠ش فٝ اٌذوزٛساٖ دسخخ ػٍٝ ٌٍحصٛي رٛطئخ ِمذِخ سعبٌخ

 اٌطج١ت لجً ِٓ

 صالح هىسى راهى

 اٌّشوضح ٚاٌؼٕب٠خ اٌزخذ٠ش ِبخغز١ش

 ثٕٙب اٌطت،خبِؼخ و١ٍخ

 اشراف تحت

 

 الله جاد فؤاد إنعام  /الذكتىر الأستار

 اٌّشوضح ٚاٌؼٕب٠خ اٌزخذ٠ش أعزبر

 ثٕٙب اٌطت،خبِؼخ و١ٍخ

 العظين عبذ سعيذ إيهاب / الذكتىر

 اٌّشوضح ٚاٌؼٕب٠خ اٌزخذ٠ش ِغبػذ أعزبر

 ثٕٙب اٌطت،خبِؼخ و١ٍخ

 إبراهين صبرة هحوذ /الذكتىر

 اٌّشوضح ٚاٌؼٕب٠خ اٌزخذ٠ش ِذسط

 ثٕٙب خبِؼخ, اٌطت و١ٍخ
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