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Summary  

Recent study was aimed to identified the effect of local anaesthetic drugs , 

Bupivacaine  ( Bpvc) injection into the skeletal muscles to induced myotoxicity , 

So muscles degeneration and latter the regeneration of the damaged muscles  

was established , also histopathological changes on ( 2h , 2d , 5d , 10d , 15d ) 

post injection was clarified in Triceps brachii  and Gastronemius muscles , in 

addition  biochemical parameters which associated with muscles toxicity was 

evaluated. 

      Total number ( 90 ) rats male (Rattus norvegicus ) was used in this study as 

experimental animals , all animals with weight ( 250 – 300 ) gm  and ( 12 -14 ) 

weeks old . The rats divided into two group , first group regarded as control 

which injected intramuscularly with ( 0.6) ml  of normal saline into each triceps 

and gastronemius muscle,second group injected with (0.6) ml  of ( 0.5% Bpvc ) 

mixed with same volume of normal saline to induced myotoxicity . 

     Rats were anaesthetic and muscles were excised from each rat at ( 2h ,2d , 

5d, 10d , 15d ) post injection , these muscles prepared for light microscopy 

exam,  Blood Samples were collected and serum separated ,stored for 

determined the biochemical tests ( Protein content , Calcium concentration , 

Alkaline phosphatase  level ) in both control and treated rats. 

   Histopathological changes after ( 2h ) in muscles injected with ( Bpvc ) 

included degeneration ,necrosis ,hypercontracted flber ,the damage extend to the 

deeper layer while normal nerves and blood vessel's were noticed . After ( 2d ) 

post injection the histological exam showed myonecrosis , dense inflammatory 

cells  most of macrophages and polymorphonuclear cells ( PMN) , the muscle 
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fiber with barrely  surface and comparative with ( 5d ) post injection there was 

variable changes like hypercontracted ,vacuolated fibers with condensed 

myofibrils increased with myofibroblasts and also at the same time appeared of 

regenerated myotubes as distinct units . 

The period (10d) post injection referred to more regenerated fibers with still  

some myonecrosis fibers , the muscle fiber also still  tapers elongated  and 

bifurcated endings , Also ( 15 d ) post injection showed regenerated of most 

fibers , differentiated of epimysium and  connective  tissue  contents with few 

damaged fibers .  

Comparative with section from control skeletal muscles injected with normal 

saline which showed interistitial spaces dilation with edema of connective tissue 

septa , there was no signs of damage  or myonecrosis . 

Depending on biochemical analysis with significant on total differences protein 

content , calcium concentration and Alkaline phosphatase ( ALp ) level at (  2h , 

2d , 5d )  post injection with significant difference at ( P ≤  0.01 ) compared to 

control group . while not recorded any significant increase  with these 

parameters at   ( 10 d , 15d )   post injection  compared  to control group at          

( P ≥ 0.01) . 

 

Introduction: 

Local anaesthetic drugs are myotoxic agents at clinical concentration and the 

potency of toxicity is drug specific and dose dependent ( cherng et al.,2010 ). 

Skeletal myotoxicity regarded  as one of the un commone side effects of locally 

anaesthetic drugs and regular injection with it lead to disturbances  and 

morphological  abnormalities with histological changes in striated muscular 

tissues ( Zink et al.,2003 ). 

Bupivacaine (Bpvc ) is considered to be the most myotoxic agent induced 

myopathy in an animals models  has been established to study skeletal muscles 

degeneration ( Platet  et al.,2005 ). 

Myotoxicity were not observed in skeletal muscles after the infusion of other 

local anaesthetic drugs like prilocaine and lidocaine , there were no complication 

cases of anesthesia , So these drugs suggested to be applied  safely  by infusion( 

Ragbetli  et al.,2009 ). 
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Muscle damaged by ( Bpvc ) provides a suitable models  for studying muscle 

degeneration and then regeneration when injected into skeletal muscles that it 

was caused disrupting intracellular Ca+2 homeostasis ( Irwin  et al.,2002 ).   

Absorption of the local anaesthetic drugs depend on variable factors like 

particular  local anaesthetic ,the patient hemodynamic condition , the site of 

administration , the concentration and dose in addition to vascularity  of 

administration site also role of vasoactive drug  such as epinephrine                        

( Astrazeneca,2008 ) 

Local anaesthetic drugs was blocked the sensory and motor functions through 

disturbance nerve cells membrane to diffuse sodium ions which it was important 

at action potential depolarization , this action of these drugs also against else 

ions like potassium and calcium ( Kinder& yost,2005 ; Heavner,2007) 

Rapid degeneration and regeneration changes observed after the ( Bpvc ) had 

been applied to the surface of the muscles and histological examination at daily 

intervals showed rapid series of degeneration changes ( Couteaux  et al., 1988). 

Anumber of amphiphilic and lipid soluble drugs of heterogenous 

pharmacological properties , when injected into skeletal muscles induced acute 

muscle fibers necrosis and the pathogenesis of this suggested to involved direct 

damage to cell membranes by these drugs ( Manor & Sadeh, 1989 ). 

Bpvc disturbs sarcoplasmic reticulum (SR) by inhibiting Ca+2 uptake this may 

result in elevation of Ca+2 concentration in the sarcoplasm , causing not only 

myofibrillar hypercontracted but also activation of Ca+2 activated neutral  

proteases  which are known to causes deterioration of specific proteins                

( Nonaka   et.al.,1983; Rosenblatt& woods,1992). 

Change in serum enzyme activities after injection of ( Bpvc ) into skeletal 

muscles was established  by  Nonaka (1996) , and it appeared that increases in 

these enzymes reflected muscle damage , the changes occurred in the early stage 

of myonecrosis . 

Zhang  et al. (2010) illustrated that ( Bpvc ) injection on extraocular muscle in 

rabbit  caused extensive myonecrosis followed  with regeneration at the site 

injection. 

Many observations referred  that all skeletal muscles with atrophy showed 

variable levels of abnormal concentrations with muscle enzymes when 

compared with normal skeletal muscles ( Reddy et.al.,1992 ; Punk  et. al.,1999). 
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Alkaline phosphatase (Alp) connect with myopatheis diseases and high 

concentration of enzyme recorded in muscle atrophy of experimental mice           

( Neymark et. al.,1980 ). 

The mechanisms that involved in ( Bpvc ) induced myotoxicity are still unclear 

,but  increased with Ca+2  concentration has been proposed to play an important  

role  in the pathogenesis of ( Bpvc ) induced myotoxicity ( 7 – 8 ) . 

Therefore, the current study was conducted to obtain more informations about 

the effect of ( Bpvc ) injection on skeletal muscles and its capacity to induced 

myotoxicity and regeneration at different periods post injection with this 

dependent  dose which clinically relevant setting .  

2-Materials  and  methods  

2-1  Experimental  animals 

Thirty male rats ( Rattus  norvegicus ) weighting ( 250 -300 ) gm and ( 12-14) 

weeks old were used in this experiment , the animals were housed in cages at 

room temperature ( 22°c) in a 12 :12 ( light – dark ) cycle and provided food and 

water ad libitum . The animals divided into two group( 20 treated  and 10 

control ) , first group regarded as control which injected intramuscularly with 

(0.6) ml of normal saline into each triceps and Gastronemius muscles ,second 

group injected with adose of ( 0.6) ml from ( 0.5 % ) Bupivacaine mixed with 

the same volume of normal saline to induced the myotoxicity , the injection 

done under mild anaesthesia with a ( 25) gauge needle which inserted along the 

muscle and the ( Bpvc ) administered intramuscularly during the withdrawl of 

the needle ( Hall- Graggs,1974) . 

2-2  Rats  dissection     

All animals were anaesthesized with chloroform , and dissected at ( 2h , 2d , 5d, 

10d , 15d ) post injection , then blood and muscles collected and treated as 

follow . 

2-2-1  Blood samples collection 

About (4 – 5 ) ml of venous blood was collected from heart directly by puncture 

with disposable syringes and serum separated , transferred to sterilized tubes and 

stored at ( -20°c) for analysis of ( Ca+2 ) concentration ,( Alp ) level and protein 

content with analyzed spectrophotometrically by using variable kits from ( Bio- 

lab- SA ) according  to ( Tietz ,1999 ; Clark,1975; Belfield & Goldberg,1971). 

All the values expressed as mean ± SD. 
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2- 2- 2   Tissue processing for light microscopy 

Both left and right Triceps brachii and Gastronemius muscles regarded  to 

treated  group and control were dissected out , these muscles were taken at the 

same time of blood collection and after (2h , 2d , 5d, 10d , 15d ) post injection . 

All the muscles were cut to suitable pieces, washed with normal saline , 

stretched on pieces of cardboard ,immersed into ( 10%) formaline solution and 

prepared according to ( Luna,1968) for light microscopy exam . 

Transverse and longitudinal section about ( 5-7 ) µm thickness were cut , stained 

with ( H & E ) stain , examined and photographed. 

2- 3 Statistical analysis   

Comparison  was  used to measured the differences  among and within  the 

groups ( control and treated ) for the serum parameters activities . 

All the results  analysed with Analysis of variances ( ANOVA) and the means 

compared with ( SPSS) at least significant  differences ( LSD) on ( P≤ 0.01). 

3- Results 

3-1    Determination of biochemical parameters  

3-1-1   Total protein level determination  

Results showed an increased significantly with total protein content at ( P≤ 0.01) 

after ( Bpvc ) injection( 2h , 2d , 5d ) post injection comparative to control group 

that the protein level reached to ( 7.58± 0.16 , 8.02± 0.27 , 6.29±0.08 , 5.7±0.15 

g /dl ) respectively ( fig 1 ) . 

There was no significant differences at ( P≤ 0.01 ) on total protein content 

between treated group and control  at ( 10 d , 15 d ) post injection ( fig 1 ). 
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Fig (1)  

Illustrate  effect of local anaesthetic on total protein level of treated rats at 

different periods comparative  to control group . All the  values  expressed as       

( mean ± SD. ). 

3- 1-2  calcium ion concentration  

Data from biochemical test referred to significant differences at ( P≤ 0.01 ) with 

( ca) ion concentration in serum of rats treated with ( Bpvc ) at ( 2h , 2d , 5d  

post injection compared to control group , the mean concentration was                 

( 11.35±0.15 , 12.24±0.05 , 9.59±0.31 ,8.5±0.19 mg /dl ) respectively (fig2). 

While there was no significant changes with (ca) ion concentration at (10d ,15d ) 

post injection at ( P ≤ 0.01 ) between treated and control group  ( fig 2 ) . 
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Fig ( 2)  

Illustrate  the effect of local anaesthetic on calcium ion concentration of treated 

group  rats at different periods comparative  to control group.                                

All the values expressed as ( mean ± SD. ). 

 

 

 

 

 

3- 1 -3   Alkaline  phosphatase ( Alp ) enzyme concentration  

Recent study indicated to an increased significant at ( P ≤ 0.01 ) on ( Alp ) 

concentration on rat injected with ( Bpvc ) at ( 2h , 2d , 5d ) post injection 

compared to control group , the mean concentration was ( 20.32 ±0.34 , 

40.3±2.04 , 28.47±0.07 , 11.67±0.15 IU/100ml ) respectively ( fig 3 ) . 

The results did not recorded  any changes with significant at ( P ≤ 0.01 ) at ( 10d 

,15d ) post injection  on  ( Alp) level between treated and control group ( fig 3) . 
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Fig (3) 

Illustrate  the effect of local anaesthetic on Alkaline phosphatase enzyme  level 

of treated group rats at different periods comparative  to control group.               

All the values expressed as ( mean ± SD. ). 

3-2 Histological study  

Microscopical  observation on section from Triceps brachii and Gastronemius 

muscles injected with normal saline showed some hypertrophied fibers , 

dilation, edema with interistitial spaces between muscle fibers and connective 

tissue septa , most fibers appeared normal with peripheral nuclei and obvious 

striations  pic.( 1,2,3, ) . 

Effect of ( Bpvc ) on skeletal muscles was assessed and the results showed that 

injection of  Bpvc  post ( 2h) most muscle fibers hypercontracted , disorganized , 

the changes extend to the deep layers , in addition necrosis of fibers , no obvious 

myofibrilles with red blood cells (RBCs) has been extravasation from blood 

vessels and heavy an inflammatory cells (  pic. 4,5,6 ), while nerve fibers ,large 

blood vessels within perimysium  appeared  intact (pic. 7 ) . 

Histological changes on ( 2d ) post injection with Bpvc  ranged from vacuolated 

,swelling  fibers on both Triceps and Gastronemius muscles to complete 

degenerated and myonecrosis fibers with severe infiltration of  inflammatory 

cells most of macrophages and polymorphonuclear ( PMN) , other fibers noticed 
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with pyknotic  nuclei and hyalinized  myoplasm , sometimes circular fibers with 

central nuclei appeared also ( pic. 8,9,10 ) .   Also variation with fibers shape 

and diameter appeared , that some fibers with reduced size and tapering endings 

with still other fibers normal , moreover vascular and connective tissue were 

visible with no changes ( pic.11 ,12 ) ,  the most characteristic feature at this 

period was the barely shaped muscle fibers ( pic. 13 ) . 

Microscopic exam on sections from triceps and Gastronemius muscles  at ( 5d  

post injection referred to hypercontracted fibers , degenerated fibers with 

condensed myofibrils in addition there was circular fibers with edema of 

interistitial spaces and myoseptal pic. ( 14 ,15.16 ) . 

At  this period there was reduction in inflammatory cells specially the 

macrophages  while there was  an increased with myofibroblasts within the 

connective tissue and near the regenerated myotubes  which appeared as distinct 

units extend among the damaged fibers pic. ( 17 , 18 ,19 ) . 

Results indicated that post (10d ) of injection there was more regenerated fibers 

than other periods, with reduction with inflammatory cells , most nuclei located 

peripherally , moreover myonecrosis fiber still found pic. (20,21). At this stage 

the results clarified barely fibers , tapering endings of other fibers and irregular 

external margins pic. (22 , 23 ) . 

Pictures also showed that post ( 15d ) of Bpvc  injection most fibers were 

regenerated with differentiation of epimysium and perimysium , blood vessels 

with large nerve fibers more regularly , the most regenerated fibers nearest to 

vasculature with normal diameter and parallel to each other pic.( 24 , 25 ) . 
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Pic. 1 

Transverse  section on control triceps brachii showed bundles of muscle fibers 

with peripheral nuclei (                 ),interistitial spaces (       ) with blood 

capillaries (               ). ( H & E , 540 x). 
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Pic. 2  

Transverse section on control Triceps showed dilation of spaces (          ) with 

connective tissue myosepta  (                 ).( H & E ,200 x ) . 

 

 

 

 

 

 

 

 

 

 

 

Pic.3  

Transverse section on control Gastronemius showed muscle fibers (              ) 

and dilation of interistitial spaces (         ) . ( H& E , 540x) 
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Pic. 4 

Transverse section on Triceps muscle treated with ( Bpvc ) at (2h) post injection 

showed  irregular degenerated muscle fibers (                ) extend among normal 

muscle fibers (                 )with strands of connective tissue (          ). (H & E , 

280x) 

 

 

 

 

 

 

 

 

 

 

Pic. 5 

Transverse section on triceps muscle belly treated with ( Bpvc ) at (2h ) post 

injection showed degeneration of most muscle fibers and nucleus (          ) in 

variation  in size and diameter of fibers also noticed . ( H & E ,280x ). 
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Pic.6  

Section  on  Gastronemius at ( 2h ) post injection with ( Bpvc ) showed extend 

of damaged from surface layer (            ) to deep layer of muscle (       ).              

         ( H & E ,280x ) . 

 

 

 

 

 

 

 

 

 

 

 

Pic. 7  

Section on Gastronemius  treated with ( Bpvc ) at (2h) post injection showed 

heavy infiltration  of inflammatory cells , normal large nerves (             ) , intact 

blood vessels  (               ) and capillaries (          ). (H & E , 280x) . 
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Pic. 8 

Transverse section on treated Gastronemius at ( 2d) post injection with ( Bpvc ) 

illustrate necrosis , irregular fibers with dense an inflammatory cells (              ) , 

dilation of interistitial spaces (          ).(H & E , 540x) .  

 

 

 

 

 

 

 

 

 

 

 

Pic. 9  

Oblique  section on gastronemius treated with ( Bpvc ) after ( 2d ) illustrated 

complete degeneration (             ) extend with normal muscle fibers (           ) and 

capillaries (       ).( H & E , 280x). 
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Pic.10  

Oblique  section on gastronemius treated with ( Bpvc ) after ( 2d ) showed 

hyalinized fibers (            ) , degeneration muscle fibers (           ) and dilation of 

spaces (       ) with inflammatory cells (             ).( H & E ,280x ). 

 

 

 

 

 

 

 

 

 

 

Pic.11 

Longitudinal  section on triceps treated with (Bpvc) after (2d) of injection 

showed bifurcated , tapering endings (             ) with severe reduced in muscle 

fibers diameter (               ). ( H & E ,280x ). 
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Pic. 12 

Oblique  section on Gastronemius at ( 2d) post injection with ( Bpvc ) showed 

myonecrosis (              ) with still normal fibers (             ),branches of blood 

vessels (             ) and small vessels (           ).( H & E , 280x ) . 

 

 

 

 

 

 

 

 

 

 

 

Pic. 13  

Longitudinal  section on triceps treated with ( Bpvc ) after (2d) of injection 

illustrated barely surface shape (           ) of muscle fibers , central nuclei (           

and other located peripherally (         ). ( H & E , 540x) . 
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Pic. 14  

Oblique  section on treated gastronemius at ( 5d) post injection showed circular 

fibers (          ) , interistitial edema (         ), regenerated myotubes (             ) 

other fibers appeared hypercontracted (       ) . ( H & E , 160 x ) . 

 

 

 

 

 

 

 

 

 

 

Pic. 15  

High magnification on gastronemius on muscle treated with ( Bpvc ) on ( 5d ) 

post injection illustrated degenerated fibers with condensed myofibrils (      )    

circular fibers (            ) with connective tissue edema (            ).( H  &  E , 

540x). 

 

 

 

 

 

 

 

 

Pic. 16  
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Transverse section on treated triceps with ( Bpvc ) after ( 5d ) showed 

regenerated myotubes (           ) near the large blood vessels (          ) ,dense 

connective tissue (         ).( H & E ,160x). 

 

 

 

 

 

 

 

 

 

 

Pic. 17 

High magnification on triceps muscle treated with ( Bpvc ) after ( 5d ) of 

injection noticed increased with fibroblast (           ),strands of collagenous fibers 

(              ) also regenerated myotubes with peripheral nuclei clarified (         )      

   ( H & E , 540x). 
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Pic. 18  

Longitudinal section on triceps muscle treated with ( Bpvc ) at ( 5d) post 

injection showed regular nuclei as chain (           ) dense nuclei of fibroblasts(      

 ) and irregular surface of muscle fibers appeared.( H & E ,540x ). 

 

 

 

 

 

 

 

 

 

 

Pic. 19 

Oblique section on triceps muscle injected with ( Bpvc )at ( 5d ) showed distinct 

units of regenerated myotubes (             ) separated with connective tissue (        ) 

( H & E ,160x ). 
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Pic. 20  

Longitudinal section on gastronemius muscle after ( 10d ) of (Bpvc) injection 

showed regenerated myotubes (            )with peripheral nuclei (              ),also 

still edema , heavy inflammatory cell and myonecrosis  (       ).( H & E ,540x ) . 

 

 

 

 

 

 

 

 

 

 

Pic. 21  

Longitudinal section on Gastronemius treated with ( Bpvc ) at ( 10d ) post 

injection showed regenerated myotubes (            ), other damaged muscle fiber  

also appeared (         ).( H & E , 540x ) . 
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Pic. 22  

Longitudinal section on Gastronemius muscle after ( 10d ) of ( Bpvc ) injection 

showed regenerated fibers with multinuclei aggregated (            ), 

Myofibroblasts (            ) with irregular external surface of muscle fibers.(H & E 

,540x ). 

 

 

 

 

 

 

 

 

 

     

Pic. 23  

Longitudinal section on triceps brachii muscle treated with ( Bpvc ) on ( 10d ) 

post injection showed regenerated fibers with regenerated fibers ,bifurcate  with 

tapering endings (           ) , other fibers still injuried .( H & E , 160x ). 
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Pic. 24  

Transverse  section on treated triceps at ( 15d ) post injection showed 

regenerated fibers with peripheral nuclei (           ) , normal perimysium (       ) , 

normal nerve fibers (             ) and rich vasculature (         ) .( H & E , 280x ). 

 

 

 

 

 

 

 

 

 

 

Pic. 25  

Longitudinal section on Gastronemius muscle at ( 15d ) postin jection showed 

bundle of parallel muscle fibers (             )with peripheral nuclei (            ).               

( H & E , 280x ). 

4- Discussion 

4-1  Biochemical  analysis 

Recent study indicated to significant increased at ( 2h , 2d , 5d ) post injection 

with ( Bpvc ) in total serum protein concentration while there was no changes at 

( 10d , 15d ) post injection compared to control group , this result may be 

regarded to the toxicity caused by ( Bpvc ) which damaged the sarcolemma and 

myonecrosis which lead to fibers degeneration and increased the serum proteins, 

the study agreed with other studies illustrated that the injuries , damaged of 

muscle fibers caused sarcolemma disturbances , increased permeability and 

increased the serum proteins ( Cherge & Rudnicki,2004 ). 

The Bpvc  effect lead to the activation of protease enzymes which known as 

Calpins that have ability to damaged myofibrills and degeneration of 

cytoskeleton proteins and released it to blood serum ( Cabral et al.,2008). 
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The study also showed to an increased with significant at ( P ≤ 0.01 ) on (2h , 2d 

, 5d ) post injection in ( Ca ) ion concentration compared to control group ,while 

there was no changes recorded at ( 10d , 15d ) , this result may  be clarified that 

( Bpvc ) lead to sarcoplasmic reticulum degeneration and changes with ions 

permeability which in other hand result ions homeostasis , these result described 

by other researchers who showed that increased with (Ca ) concentration related 

to Bpvc which penetrate the cellular membranes system because it is one of 

lipophilic agents that affect on structure of these membrane and caused disrupt 

intracellular Ca+2 homeostasis.( Zink et al.,2002 ; cherng et al.,2010 ). 

Bpvc caused sarcosomes degeneration , an increased with oxidative enzymes , 

loss of permeability and increased with intracellular calcium , also there was 

increase in glutamate which mediated ( Ca ) metabolic pathway and all these 

factors lead to high level of (Ca ) concentration ( Cherng et al.,2010 ). 

Our results showed increased with ( Alp ) at ( 2h ,2d ,5d ) post injection while 

no changes  with enzyme level at ( 10d , 15d ) post injection compared to 

control group , this result related to the myotoxicity induced by Bpvc which lead 

to muscle fibers damaged , then increased serum enzyme concentration because 

this enzyme associated with cell membrane , this suggestion was discussed by     

(Safadi et al.,1991) who suggested that ( Alp) determined by connective tissue 

components, endomysium cells and inflammatory cells which takeplace  at 

severe muscle damage , also ( Alp)   activities associated with sarcolemma and 

endothelial cells lining capillaries. 

4- 2 Histological study 

Our findings  identified that injection of normal saline into skeletal muscle 

caused dilation ,edema , with mild damaged but no signs of myonecrosis  nor 

degeneration , this agreed with study of  Zink  et al.(2003) ; Cherng  et al.(2010) 

who regarded the damaged fibers to mechanical effect of needle insertion and 

withdraw during the injection process and liquids size that push into muscles . 

Recent work confirmed histological changes at ( 2h ) post injection of ( Bpvc ) 

like damaged , hypercontracted fibers and dense infiltration of inflammatory 

cells , this related to myotoxicity induced by this local anaesthetic drug and its 

toxic effect . 

This fact agreed with other studies established  toxicity of ( Bpvc ) which 

induced muscle necrosis and degeneration ( Plant  et al., 2005 ). 

After (2d ) , most muscle fibers showed necrosis , dense an inflammatory cells 

most of macrophages and ( PMN ) ,  with barely surface of muscle fibers , this  

related to acute inflammation which caused by ( Bpvc ) toxicity and the role of 



 196 

macrophages and ( PMN )  to invade the damaged area , the result agreed with 

other studies suggested that injection of ( Bpvc ) in rat tibialis anterior muscles 

caused inflammatory response concluded invading macrophages to removed the 

debris of degenerated muscle fibers while other fibers appeared as chost with 

hyalinized cytoplasm ( Rosenblatt & Wood ,1992; Nosaka,1996). 

Circular and vacuolated fibers noticed at ( 2d ) post injection of ( Bpvc ) , this 

may be aremanant of original fibers, previous study illustrated that vacuoles 

related to ( Bpvc )  toxicity and its effect on sarcoplasmic reticulum and the           

( Bpvc )  caused intracellularly degeneration ( Zink et al., 2003 ) . 

Histological exam on section from triceps and gastronemius at ( 5d ) post 

injection showed variation from myonecrosis to hypercontracted fibers with 

central nuclei , regenerated myotubes and good vasculature this may be 

explained that at the same time when ( Bpvc ) caused myotoxicity there was also 

regeneration for some damaged fibers and the blood vessels play an important 

role to supply damaged tissue with oxygen and nutrients, the results also 

clarified previously by other studies indicated to that (Bpvc ) induced apoptosis 

for myocytes  and the skeletal muscles to preserve the tissue function , start 

complex regenerating mechanism ( Cabral et al., 2008 ) . 

Rosenblatt & woods ( 1992 ) illustrated that circular with central nuclei muscle 

fiber caused by incomplete formation of new muscle fibers , and the myonuclei 

migration from muscle fibre longitudinal axis to peripheral region still 

incomplete and partial . 

Recent study referred that post ( 10d ) of ( Bpvc ) injection inspite of active 

regeneration there was still bifurcated fibers with tapering endings and central 

nuclei this may be regarded that not all fibers developed to mature fibers , or this 

period was early stage of regeneration,this agreed with( carbal  et al.,2008) who 

suggested that bifurcated fibers related to uncomplete fuse of regenerated fibers 

within the same basal lamina .  

Also pictures of skeletal muscles injected with ( Bpvc ) on ( 15d)  post injection 

showed the regenerated fibers more regular , parallel bundles with cross 

striations and located near vascular vessels this may be considered it was 

regenerated stage and the ( Bpvc ) less toxic , these results agreed with  Manor 

& Sadeh ( 1989 ) ; Nosaka ( 1996 ) who indicated that the regenerated fibers 

more than the degenerated fibers and found near the supplied blood vessels . 

Nishizawa et al. ( 2003 ) illustrated that the regenerated fibers more active , 

resistance against ( Bpvc ) which due to an intact blood vessels with absence of 

infiltration to form fibrous tissue . 
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In  conclusion the recent study beneficial to understanding the myotoxicity 

induced by ( Bpvc ) and also to explained the most histopathological changes on 

different periods  post injection , in addition to biochemical parameter which 

associated with these changes .  
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 الخلاصــة

ب فالاايافأا يب   ( فأ  العلاأ ا الكييةيأة Bpvcهدفت الدراسة الحالية الى معرفة تأثيير الحنأب لااوية أة الرةأدرض ماًأعيا

ةمب يم اعايض التجد د فيرا لاعد لةعلا ا التالية ةمعرفة التغيأراا لحث السرية العلاةية ، ةلكذا فند تم يراسة التةف العلاة  

 أا  (  15 أا  ،  10 أا  ،  5 أا   ،  2سأاعة  ،  2النسجية الررًية لةعلاةتيب الث يية الرؤةس ةالتاأمية ف  اليتأراا      

 لاعد الحنب فلا  عب تنييم لاعض الرعا ير الييراحيا ة الررتاطة مع السرية العلاةية .

( جأأرتا جريأأع  90( ةلاةأأا العأأدي اليةأأ    norvegius Rattusرةت فأأ  هأأذض الدراسأأة الجأأرتار الرةتار أأة  أأا   اسأأتع

( اسأأاا  . مسأأرت الجأأرتار الأأى  14 – 12( غأأم ةلاعرأأر    300 – 250الجأأرتار مأأب الأأذفار ةلاأأثةحار تراةحأأت لاأأيب   

( مأ  مأب الرحةأال الرتعأايل  0.6جرعأة   مجراعتيب ةاعتارا الرجراعة اوةلى فرجراعة سيطرض حننت ياخأ  العلاأةة لا

ف  ف  مب العلاةتيب العلاد ة ي يية الرؤةس ةالعلاةة التاأمية لاينرا الرجراعة الثا ية تم معامةة الجرتار فيكا لاالحنب ياخ  

 ( ف  ف  علاةة لحث السرية العلاةية . Bpvc( مب الرةدر الراًع     %0.5(م  مب       0.6العلاةة ةلارا  عايل   

 أا  ،  10 أا  ،  5 أا  ،  2سأاعة ،  2ا الحياا اا يم شرحت ةاح ةت العلا ا مب فأ  جأرت ةخأ ل اليتأراا   خدر

 ا  ( لاعد الحنب ةأعدا هذض العلا ا لةيحص الرجكري اللاائ  ، لاينرا جرعت عيناا الد  ةفصأ  الرصأ  ةحيــــأـ   15

ة  ، ةترفيز اليالسيا  ، ا ز م الياسياتيز الناعدي ( لي  مأب لأجراء لاعض اوختااراا الاا افيريائيـة   محتاى الارةتيب الي

 الجرتار الرعامةة ةالسيطرض 

( التحة  ةالتنيس العلاأة  ةالأتنةص    Bpvcساعة ( مب الحنب لاالرةدر   2تلارنت التغيراا النسجية الررًية لاعد   

اف العصأاية ةاوةعيأة الدما أة اعتياي أة . لاعأد   الشد د ةامتداي التةف الأى الطانأاا العرينأة مأب العلاأةة لاينرأا لاحيأت اوليأ

 ا   ( مب الحنب اةًح اليحص النسأج  اليأاف علاأةية تنيسأية ةارتشأاف فثيأف لةة  أا اولتكالايأة معيركأا خ  أا مةتكرأة 2

 ةخ  ا متعديض اوشيال الناة ة مع ظكار السطح الشعيري ل لياف العلاةية .

ب هناك تاا ب ف  التغيراا مث  فرط التنةص الشد د ةاولياف العلاأةية اليجا أة تاا  ا  ( لاعد الحن 5منار ة مع اليترض   

 لييياا علاةية فثيية ةح ـــايض ف  الة  ا الرالدض ل لياف العلاةية ةظكــار النايااا العلاةية فاحداا منيصةة .

جأاي التأنيس العلاأة  فرأا وحالأت  أا  ( لاعأد الحنأب الأى ةجأاي اليـــأـاف علاأةية متجأديض مأع ة 10أشـــــارا اليترض   

 أا  ( لاعأد الحنأب معيأم اوليأاف العلاأةية  15اولياف العلاةية مننسرة ةتاا  كا ـــاا مستدمة ةمنار ة مع اليترض ال حنة   

 متجديض ةترا ز الغ ف العلاة  ةمحتا اتة مع عدي مةي  مب اولياف التالية .

ة السيطرض ةالت  حننت لاالرحةال الرتعايل ةالت  أظكرا اتسأا  اليسأح منار ةب مع مناطع مب العلا ا الكييةية لرجراع

 الاينية ةةتمة النسيج الرالاط ةالحااجز ةلم تيب هناك ع ماا عب التةف اة التنيس العلاة 

 ≥ Pعنأد   ةلااوعتراي عةى التحةي ا الاا افيريائية ل خت فاا الرعنا ة لاينت النتائج حأدة  ارتيأا  ةلايأارع معنأاي   

 أا  ، 2ساعة ،  2( ف  محتاى الارةتيب الية  ةترفيز اليالسيا  ةمستاى ا ز م الياسياتيز الناعدي عند اليتراا      0.01

 15 أا  ،  10 ا  ( ةمنار ة مع مجراعة السيطرض . لاينرا لم  يب هناك اي ح ايض معنا ة ف  هذض الرعا ير عنأد اليتأرتيب    5

 . ( P ≥ 0.01)  ة السيطرض ةعند مستاى   ا  ( لاعد الحنب منار ة مع مجراع

 


