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Albino mice weighing approximately 60±0.5 gm were taken as experimental and control animals. Both the control 
and experimental mice were injected intraperitonally with atropine to reduce peripheral activity. Pilocarpine was 
dosed along with phosphate buffer against the muscarinic and glutamate receptors to the experimental mice to 
induce seizures in the mice. Seventeen days after the injection, the experimental and control mice were sacrificed. 
The brain parts and other body parts were dissected. The muscle of the experimental and control mice were taken 
for the experiment. Acetyl choline esterase (AchE) assay was done in muscle tissue of epileptic mice by 
spectrophotometric method. The kinetic parameter Vmax, the maximum rate of reaction and Km, Michaelis 
menten constant of acetyl choline esterase enzyme were studied in the membrane fraction of muscle tissue in 
epileptic condition. The result shows increase in the Vmax during epileptic condition than that of the control. 
Michaelis Menten constant was found to be decreased. 
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INTRODUCTION 
 
Epilepsy is a brain disorder and one of the most common neurological 
disorders affecting 1% of the world population and is defined as a 
condition characterized by recurrent seizure (two or more) a clinical 
manifestation presumed to result from an abnormal and excessive 
discharge of a set of neurons in the brain. The clinical manifestation 
consists of a sudden and transitory abnormal phenomenon which may 
include alterations of consciousness, motor, sensory, Autonomic or 
Psychic events perceived by the patient or an observer. Epileptic 
Seizures are a sign of cerebral dysfunction. A substance found in 
chemical synapses that are released from the presynaptic terminal in 
response to depolarization by an action potential, diffuses across the 
synaptic cleft and binds a ligand gated ion channel on the post 
synaptic cell. This alters the resting potential of the post synaptic cell 
and thus its excitability.  
 
 

Acetyl choline is a neurotransmitter found in cholinergic synapsis 
provides a stimulatory transmission in the nervous system. 
Acetylcholine is synthesized from choline and acetyl CoA by the 
enzyme choline acetyl transferase (EC 2.3.1.6) to form acetylcholine, 
which is immediately stored in small vesicular compartments closely 
attached to the cytoplasmic side of presynaptic membranes via a 
vesicular acetylcholine transporter (Foye et al., 1995).The skeleton 
and muscle function together as the musculoskeletal system. This 
system plays an important homeostatic role: allowing the animal to 
move to more favorable external conditions. Rapid muscular 
contraction is important in generating internal heat, another 
homeostatic function. Acetyl choline esterase is one of the most 
prominent constituents of central cholinergic pathways. It terminates 
the synaptic action of acetyl choline through hydrolysis and yields the 
choline moiety that is necessary for transmitter recycling. Hydrolysis 
of acetylcholine by AChE is rapid enough to explain the observed 
changes in Na+ conductance and electrical activity during synaptic 
transmission. AChE can be inhibited resulting in the over stimulation 
neuromuscular junctions. This leads to spasms and death by 
suffocation because the heart muscles experience severe arrhythmia at 
that condition. Skeletal muscle fibers contract only under the control  
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of the nervous system. Communication between the nervous system 
and a skeletal muscle fiber occurs at a specialized intercellular 
connection known as a neuromuscular junction or myoneural junction. 
Acetylcholine is a neurotransmitter released by a neuron to change the 
membrane properties of another cell. In this case the release of 
acetylcholine from the synaptic terminal can alter the permeability of 
the sarcolemma and trigger the contraction of the muscle fiber. 
 

MATERIALS AND METHODS 
 

Inducing Epilepsy in Albino Mice 
 
Swiss Albino mice that weighed about 60±0.5 gm were taken as 
experimental and control were injected during early hours of the day 
(7 am to 9 am). Both the control and experimental mice were injected 
intraperitonally with atropine (182mg/kg of body weight) to reduce 
peripheral activity. Pilocarpine was also dissolved  in phosphate 
buffer and  injected 25 minutes after the first injection (182 mg/kg of 
body weight) to induce seizures in the mice. Both mice were then kept 
under observation. After 20 minutes the experimental mice started 
showing seizures and salvation. The experimental and control mice 
were observed every day for one hour. Seventeen days after the 
injection, the experimental and control mice were sacrificed by 
cervical dislocation. The brain parts and body parts were dissected. 
The muscle of the experimental and control mice were taken for the 
experiment. Visceral parts include heart, liver, kidney, pancreas and 
muscle were collected at the time of sacrifice and that stored at – 
70oC. The six regions of brain – cerebral cortex, cerebellum, 
hypothalamus, corpus striatum, brain stem and hippocampal regions 
were dissected out on a chilled glass plate. They were washed in 
physiological saline to remove blood. 
 
Acetyl Choline Esterase Enzyme activity 
 
Acetyl choline esterase (AchE) assay was done in muscle tissue of 
epileptic mice using the spectrophotometric method of Ellman et al. 
(1961).  
 

Prepapration of Homogenate 
 

The frozen body parts of muscle tissues were weighed and 10% 
homogenate was prepared using sodium phosphate buffer (30mM/            
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pH -7). To this 1.0 ml of 1% Triton X 100 was added to release the 
membrane bound enzymes. It was then shaken gently and centrifuged 
at 10000 rpm for 30 minutes at 4oC. The supernatant contain the 
soluble acetyl choline esterase enzyme was then removed and stored 
in the deep freezer (-75 ºC) without loss of activity until assayed. The 
substrate used in the assay system is acetyl choline iodide the ester of 
thiocholine and acetic acid. The activity of the enzyme can thus be 
measured by following the increase in the absorbance at 412 nm in a 
double beam spectrophotometer. 
 
Assay Procedure 
 
As 5, 51-dithoibis (2-nitro benzoic acid) is unstable at alkaline pH the 
stock solution was prepared by dissolving 39.6 mg in 10ml of 0.1 m 
sodium phosphate buffer containing 15 mg of sodium bi carbonate. 
Different concentrations of acetyl thiocholine iodide were prepared 
fresh by dissolving it in 0.1 m sodium phosphate buffer of pH 8. 5 ml 
of enzyme was added to 1 ml of sodium phosphate buffer (0.1m of pH 
8) and incubated at room temperature for 5 minutes. To this 10 l of 
DTNB (10mM) was added followed by 20 l of acetyl thiocholine 
iodide of a certain molar concentration.  Both DTNB and acetyl 
thiocholine iodide were added just before the spectrophotometric 
study was done. The increase in absorbance at 412 nm was recorded 
against blank in which enzyme was replaced by an equal volume of 
phosphate buffer. 
 
Enzyme activity 
 
If the change in extinction is E per minute then the activity in 
international unit is  
 
AChE activity = (E x 1000 x 1) / 1.36 x 104 x 0.05. 
E = Extinction change per minute. 
1.0  = Total volume of reaction mixture in ml. 
0.05 = Volume of enzyme in ml. 
1.36 x 104 = Molar Extinction coefficient of chromatophore at 412 nm 
(Litre mol-1cm-1) = E x 1.47 litre moles-1 min-1 
AChE activity  = E x 1.47 47 litre moles-1 min-1 

The protein estimation was performed following lowry’s method 
 

RESULT AND DISCUSSION 
 
In the present study kinetic parameters of acetylcholine esterase 
activity was analyzed in the epileptic conditions. Epilepsy is 
characterized by unprovoked, recurring seizures that disrupt the 
nervous system and can cause mental and physical dysfunction. 
Acetylcholine is a neurotransmitter in the cholinergic system, which is 
important for learning and memory, and is of interest in epileptic 
seizures. The present study was undertaken to examine possible 
changes in the activity of acetylcholine esterase after pilocarpine 
induced epilepsy in mice (Table 1). The animals injected with 
pilocarpine showed recurrent seizures during the chronic period. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Enzyme analysis 
 
Kinetic parameters Vmax and Km of AChE in Epileptic Rat 
Muscle tissue 
 

The kinetic parameter Vmax, the maximum rate of reaction and Km, 
Michaelis menten constant of acetyl choline esterase enzyme were 
studied in the membrane fraction of muscle tissue in epileptic 

condition. The result shows increase in the Vmax during epileptic 
condition than that of the control. Michaelis Menten constant was 
found to be decreased. (Table 2 and Fig.1) 
 

 
                 

Table 2. Kinetic parameters of Acetylcholine Esterase in the muscle of 
Epileptic Mice 

 
Gropus Vmax (U/mg protein) Km (mM) 

 

Control 
 

0.20 
 

 

22.5 
 
Epileptic 
 

 
0.30 

 
17.5 

 
DISCUSSION 
 
Atropine is an anti-cholinergic drug extracted from Belladonna. It 
blocks acetylcholine which is a neurotransmitter that facilitated the 
movement of impulses from one nerve to another. Atropine blocks 
acetylcholine centrally, in the brain, in a region called the Nucleus 
Basalis. The nucleus basalis contain cells, neurons that secrete 
acetylcholine and through long radiating fibers these cells 
communicate with hippocampus, which stores the brain memories. 
Acetylcholine is metabolized by an enzyme called Acetylcholine 
esterase. Pilocarpine model of epilepsy in mice is well suited to the 
study of several kinds of epilepsy that mimic human epileptic fits. 
Pilocarpine induced status epilepticus (SE) can be achieved by high 
doses of intraperitoneal injections on the order of 300 mg/kg; however 
relatively high mortality rates (up to 50%) are generally associated 
with this method (Heidi et al., 2005) prior to pilocarpine induced SE, 
essential preinjection protection from peripheral effects of pilocarpine 
treatment can be provided by anticholinergies which do not cross the 
blood brain barriers (Andre et al., 2000), lithium pre treatment, 
followed by one or several low doses of pilocarpine produces SE and 
chronic epilepsy with much lower mortality rates than a single dose of 
pilocarpine (Glien et al., 2001) Evidence obtained from invitro studies  
 
 
 
 
 
 
 
 
 
 
 
 
 

have shown that several cellular mechanisms may lead to epileptic 
form activity. Reduced GABAergic inhibitory synaptic activity (e.g. 
Federico and Mac Vicar, 1996; Bain, 1994; Rodriguez et al., 1997; 
Wong and Miles, 1994) or enhanced glutamatergic excitatory synaptic 
activity (Federico and Mac Vicar, 1996; Johnson and Brown, 1981; 
traub et al., 1993) may lead to epileptic – like phenomenon. 
Acetylcholine esterase is a serine esterase and has a catalytic trial 

Table 1a. Specific Activity of Actylcholine Esterase In Muscle Tissue Of Experimental Mice- Control & Epileptic 
 

 
Substrate concentration 

(mM) 

Control 
Enzyme Unit  

(U/Min) 

Control 
Specific activity                  

(Enzyme unit/mg protein) 

Epileptic 
Enzyme Unit                   

(U/Min) 

Epileptic 
Specific activity                        

(Enzyme unit/mg protein) 
 

39.6 
79.25 

158.25 
237.75 
356.00 

 

 
0.048 
0.057 
0.062 
0.052 
0.055 

 
0.14 
0.17 
0.20 
0.16 
0.16 

 
0.063 
0.065 
0.066 
0.057 
0.054 

 
0.28 
0.29 
0.30 
0.25 
0.24 
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similar to that found in serine proteases, trypsin and chymotrypsin. 
The trial consists of Ser 200, His 400, and Glu 237. The enzyme is 
located on the surface of the post synaptic membrane and linked by a 
GPI anchor. Acetylcholine esterase is an enzyme which occurs at high 
specific activity in the brain. It is present in conducting fibers 
throughout the animal kingdom and localized inexcitable membrane. 
According to Nachmonsohn’s theory (Leuzinger et al., 1967) the 
action by acetylcholine induce a conformational changes of the 
receptor protein, which initiates a series of reaction is excitable 
membrane associated with electrical activity. 
 
The present study has been aimed at determining kinetic parameters of 
AChE in muscle tissue of epileptic mice. Epilepsy was induced in 
Swiss Albino mice by injecting pilocarpine intrapritoneally on the 
order of 182 mg/kg. After 20 minutes the experimental mice were 
observed every day. Seventeen days after the injection the 
experimental and control mice were sacrificed. The muscle of the 
mice was taken for the assay procedure. The kinetic parameter Vm 
(maximum rate of reaction) and Km (Michaelis Menton constant) 
were studied. The result showed an increase in the Vmax and decrease 
in Km during epileptic condition than that of control (Table 2 and 
Fig.1). In epileptic condition because of the seizures, neuronal firing 
occurs and these impulses have to pass all over the body and for this 
purpose the ACh produces more. The released ACh rapidly diffuses 
across the synaptic cleft and binds with specific ACh receptors located 
in the post synaptic membrane found at neuro-muscular functions. 
These receptors initiate an action potential event in the muscle cell 
membrane causing a massive influx of extracellular calcium thereby 
triggering muscle contractions. 
 
Neurotransmitters bind to specific receptor proteins and channels and 
initiate signaling events mainly related to electrical transmissions such 
as action potentials or stimulating calcium waves in the cytoplasm. 
The neurotransmitters and hormones are synthesized mainly in 
neurons and specialized glands of which the liver and skeletal muscles 
can utilize the aminoacid degradation for its energy production. The 
enzymes, acetylcholine esterase clears the neurotransmitter 
acetylcholine into its constituent’s acetate and choline. The choline 
molecules are then transported into the axon terminal of the pre 
synaptic neuron where they are efficiently acetylated to acetyl choline. 
ACh has few therapeutic applications owing to this diffuse action and 
rapid hydrolysis by acetyl choline esterase (AChE). The structural 
brain damage insulted by the pilocarpine may underline or be 
associated with recurrent spontaneous seizures in mice. We found that 
epileptic conditions leads to a remarkable change in the activity of 
acetylcholine esterase enzyme in the muscle tissue compare to the 
control.  
 
In epileptic muscle tissue the acetyl choline esterase enzyme showed 
increased activity compared to that of control tissue. The released 
acetylcholine rapidly diffuses across the cleft and binds with specific 
acetylcholine receptors located in the post synaptic membrane found 
at neuro-muscular junction. These receptors initiate an action potential 
event in the muscle cell membrane causing a massive influx of 
extracellular calcium, thereby triggering muscle contractions.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

AChE can be inhibited resulting in the over stimulation of 
neuromuscular junctions. This leads to spasms and death by 
suffocation because the heart muscles experience severe arrhythmia at 
that condition. In the present study, the results showed an increase in 
AChE activity with a decreased affinity which is an index for 
acetylcholine function. Thus it is suggested acetylcholine has a 
definite function in epileptic condition. 
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