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Abstract 

 

Viruses are important to the study of molecular and cellular biology as they provide simple systems 

that can be used to manipulate and investigate the functions of cells. The study and use of viruses 

have provided valuable information about aspects of cell

useful in the study of genetics and helped our understanding of the basic mechanisms of molecular 

genetics, such as DNA replication, transcription, RNA processing, translation, protein transport, and 

immunology. This Review focused

(HHVs), and discusses optimal virological tests to identify the etiological agent, along with state

the-art treatments for these disorders.
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Introduction 

 

The term "Slow virus infections" refers to the 

tempo of the disease, not to the growth rate of 

the virus. These diseases have a prolonged 

incubation period (which can be months or 

years), and a protracted, progressive clinical 

course. Slow virus diseases may be caused by 

conventional viruses or by the unconventional 

viruses (also known as the unconventional 

agents or typical viruses/agents).The symptoms 
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Viruses are important to the study of molecular and cellular biology as they provide simple systems 

that can be used to manipulate and investigate the functions of cells. The study and use of viruses 

have provided valuable information about aspects of cell biology. For example, viruses have been 

useful in the study of genetics and helped our understanding of the basic mechanisms of molecular 

genetics, such as DNA replication, transcription, RNA processing, translation, protein transport, and 

s Review focused on the neurological complications of the human herpes viruses 

, and discusses optimal virological tests to identify the etiological agent, along with state

art treatments for these disorders. 

Meningitis, Herpes, Infection, Latency, Neurological complications

The term "Slow virus infections" refers to the 

tempo of the disease, not to the growth rate of 

the virus. These diseases have a prolonged 

incubation period (which can be months or 

years), and a protracted, progressive clinical 

ay be caused by 

conventional viruses or by the unconventional 

viruses (also known as the unconventional 

agents or typical viruses/agents).The symptoms 

associated with slow viral diseases of the central 

nervous system tend to have multiple 

neurological manifestations. Different patients 

may present with very different symptoms. 

brain and spinal cord are fairly resistant to 

infection, but when an infection affects the 

central nervous system (CNS), it can be very 

serious. There are numerous kinds of CNS 

infections, including rabies and botulism, and 

most can be categorized as 1 of 3 types: 

meningitis, encephalitis, and brain abscess. CNS 

infections are caused by bacteria, viruses, fungi, 
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central nervous system (CNS), it can be very 

serious. There are numerous kinds of CNS 
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or parasites. In response to one of these 

pathogens, the brain, and sometimes the spinal 

cord, becomes inflamed. Herpes viruses are 

large double-stranded DNA viruses [1]. 

Approximately 130 different herpes viruses have 

been identified, not only in mammals, but also 

in frogs, lizards, birds, fish and mosquitoes. 

There are eight human herpes viruses (HHVs): 

herpes simplex virus (HSV) - 1, HSV

zoster virus (VZV or HHV-3), Epstein

(EBV or HHV-4), Cytomegalovirus (CMV or HHV

5), HHV-6, HHV-7, and HHV

characteristic feature of all herpes viruses is 

their ability to become latent, primarily in 

ganglia of the nervous system and lymphoid 

tissue. For example, HSV and VZV become latent 

in neurons of ganglia, whereas EBV is latent in B 

lymphocytes. Most of the HHVs are neurotropic 

and infrequently cause serious acute and 

chronic neurological disease of the PNS and CNS 

that might be monophasic, recurrent or chronic 

[3]. Infection with each herpes virus produces 

different clinical features and imaging 

abnormalities and many HHV infections can now 

be treated.  

 

What are some disorders of the nervous 

system? 

 

The nervous system is vulnerable to various 

disorders. It can be damaged by the following:

• Trauma 

• Infections 

• Degeneration 

• Structural defects 

• Tumours 

• Blood flow disruption 

• Autoimmune disorders 

 

Disorders of the nervous system

 

Disorders of the nervous system may involve the 

following: 
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or parasites. In response to one of these 

metimes the spinal 

Herpes viruses are 

stranded DNA viruses [1]. 

Approximately 130 different herpes viruses have 

been identified, not only in mammals, but also 

in frogs, lizards, birds, fish and mosquitoes. 

ht human herpes viruses (HHVs): 

1, HSV-2, Varicella 

3), Epstein–Barr virus 

4), Cytomegalovirus (CMV or HHV-

7, and HHV-8 [2]. A 

characteristic feature of all herpes viruses is 

their ability to become latent, primarily in 

ganglia of the nervous system and lymphoid 

tissue. For example, HSV and VZV become latent 

in neurons of ganglia, whereas EBV is latent in B 

lymphocytes. Most of the HHVs are neurotropic 

rious acute and 

chronic neurological disease of the PNS and CNS 

that might be monophasic, recurrent or chronic 

[3]. Infection with each herpes virus produces 

different clinical features and imaging 

abnormalities and many HHV infections can now 

What are some disorders of the nervous 

The nervous system is vulnerable to various 

disorders. It can be damaged by the following: 

 

the nervous system 

Disorders of the nervous system may involve the 

• Vascular disorders

transient ischemic attack (TIA), 

subarachnoid hemorrhage

hemorrhage and hematoma, and extra

dural hemorrhage 

• Infections, such as 

encephalitis, polio, and epidural abscess

• Structural disorders

spinal cord injury, Bell's palsy, cervical 

spondylosis, carpal tunnel syndrome, 

brain or spinal cord 

neuropathy, and Guillain

syndrome 

• Functional disorders

epilepsy, dizziness, and neuralgia

• Degeneration, such as Parkinson's 

disease, multiple sclerosis, amyotrophic 

lateral sclerosis (ALS), Huntington's 

chorea, and Alzheimer's disease [4].

 

Signs and symptoms of nervous sys

disorders 

 

The following are the most common general 

signs and symptoms of a nervous system 

disorder. However, each individual may 

experience symptoms differently. Symptoms 

may include: 

• Persistent or sudden onset of a 

headache 

• A headache that changes o

• Loss of feeling or tingling

• Weakness or loss of muscle strength

• Sudden loss of sight or double vision

• Memory loss 

• Impaired mental ability

• Lack of coordination

• Muscle rigidity 

• Tremors and seizures

• Back pain which radiates to the feet, 

toes, or other parts of the body

• Muscle wasting and slurred speech
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Vascular disorders, such as stroke, 

transient ischemic attack (TIA), 

hemorrhage, subdural 

emorrhage and hematoma, and extra 

, such as meningitis, 

encephalitis, polio, and epidural abscess 

Structural disorders, such as brain or 

spinal cord injury, Bell's palsy, cervical 

spondylosis, carpal tunnel syndrome, 

brain or spinal cord tumors, peripheral 

neuropathy, and Guillain-Barré 

ctional disorders, such as headache, 

epilepsy, dizziness, and neuralgia 

, such as Parkinson's 

disease, multiple sclerosis, amyotrophic 

lateral sclerosis (ALS), Huntington's 

chorea, and Alzheimer's disease [4]. 

Signs and symptoms of nervous system 

The following are the most common general 

signs and symptoms of a nervous system 

disorder. However, each individual may 

experience symptoms differently. Symptoms 

Persistent or sudden onset of a 

A headache that changes or is different 

Loss of feeling or tingling 

Weakness or loss of muscle strength 

Sudden loss of sight or double vision 

Impaired mental ability 

Lack of coordination 

Tremors and seizures 

Back pain which radiates to the feet, 

or other parts of the body 

Muscle wasting and slurred speech 
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The symptoms of a nervous system disorder 

may resemble other medical conditions or 

problems [5].  

 

Encephalitis   

 

Encephalitis is defined as inflammation of the 

brain due to an infection. This inflammation is 

commonly the result of a viral infection. Viruses 

can gain access to the central nervous system 

(CNS) through the blood or by travelling within 

nerve cells (neurons). The neuro

Unit (ICU) deals primarily with acute viral 

encephalitis. In the United States

common cause of acute viral encephalitis is the 

herpes simplex virus.  

 

Meningitis  

 

In order to better understand meningitis one 

must first have knowledge about the structures 

surrounding the brain. Beneath the inner 

surface of the skull the brain is surrounded by a 

membranous covering known as the meninges. 

A fluid known as cerebrospinal fluid (CSF) 

circulates around the brain and serves

cushion the brain against injury. Meningitis is an 

inflammation of the meninges due to infection. 

It occurs when a foreign pathogen invades the 

subarachnoid space and populates the CSF. The 

foreign microorganisms can either be bacteria or 

viruses. Accordingly, meningitis can be classified 

as either bacterial or viral. Since bacterial 

infection is much more serious, a neuro

specialized towards the treatment of this type of 

meningitis [6]. 

 

Brain abscess 

 

A brain abscess is a circumscribed region of 

infection within the substance of the brain. The 

abscess is initially characterized by an area of 

necrotic brain tissue surrounded by a zone of 
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commonly the result of a viral infection. Viruses 
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(CNS) through the blood or by travelling within 

ons). The neuro-Intensive Care 
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common cause of acute viral encephalitis is the 

In order to better understand meningitis one 

irst have knowledge about the structures 

surrounding the brain. Beneath the inner 

surface of the skull the brain is surrounded by a 

membranous covering known as the meninges. 

A fluid known as cerebrospinal fluid (CSF) 

circulates around the brain and serves to 

cushion the brain against injury. Meningitis is an 

inflammation of the meninges due to infection. 

It occurs when a foreign pathogen invades the 

subarachnoid space and populates the CSF. The 

foreign microorganisms can either be bacteria or 

rdingly, meningitis can be classified 

as either bacterial or viral. Since bacterial 

infection is much more serious, a neuro-ICU is 

specialized towards the treatment of this type of 

A brain abscess is a circumscribed region of 

infection within the substance of the brain. The 

abscess is initially characterized by an area of 

necrotic brain tissue surrounded by a zone of 

cerebritis (local inflammation of brain cells). As 

the abscess develops the necrotic area becomes 

filled with pus and a ring of cells surrounds the 

area [7]. A mature abscess is characterized by a 

necrotic puss-filled region of brain tissue, 

surrounded by an area of cerebritis.

 

What causes a brain abscess to form?

A brain abscess forms as the result of the spread 

into brain tissue of an infection elsewhere. 

There are three possible origins of this infection: 

1. An abscess most commonly arises via 

the direct extension into the skull of a 

local infection in the paranasal si

or in the middle ear.

2. Microorganisms can also be spread by 

the blood during a systemic infection. In 

this case bacteria are carried to the site 

of abscess from a distant source, 

typically the skin, lungs, mouth, or heart 

valves. Under these 

is not a solitary abscess but rather 

multiple abscesses in the brain.

3. Lastly, a brain abscess can result from 

head trauma. An infection can arise 

from a wound penetrating the skull. In 

this case inoculation with bacteria 

occurs from infected bone fragments or 

debris from the penetrating instrument 

[8].  

 

Herpetic infections  

 

Cold sores or fever blisters 

purplish-reddish-whitish blisters that tend t

pop up around people's mouths 

familiar sign of herpes, one of the world's 

commonest viral infections. Its full name is 

herpes simplex infection, and it occurs around 

the globe, even among remote Indian tribes in 

Brazil. Herpes simplex is best known for causing 

cold sores or genital blisters that go away on 

their own, only to break out 

months or even years later. While these can be 
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cerebritis (local inflammation of brain cells). As 

lops the necrotic area becomes 

filled with pus and a ring of cells surrounds the 

area [7]. A mature abscess is characterized by a 

filled region of brain tissue, 

surrounded by an area of cerebritis.  

What causes a brain abscess to form?  

ain abscess forms as the result of the spread 

into brain tissue of an infection elsewhere. 

There are three possible origins of this infection:  

An abscess most commonly arises via 

the direct extension into the skull of a 

local infection in the paranasal sinuses 

or in the middle ear. 

Microorganisms can also be spread by 

the blood during a systemic infection. In 

this case bacteria are carried to the site 

of abscess from a distant source, 

typically the skin, lungs, mouth, or heart 

valves. Under these circumstances there 

is not a solitary abscess but rather 

multiple abscesses in the brain. 

Lastly, a brain abscess can result from 

head trauma. An infection can arise 

from a wound penetrating the skull. In 

this case inoculation with bacteria 

ected bone fragments or 

debris from the penetrating instrument 

blisters - those annoying 

whitish blisters that tend to 

pop up around people's mouths - are the most 

familiar sign of herpes, one of the world's 

commonest viral infections. Its full name is 

infection, and it occurs around 

the globe, even among remote Indian tribes in 

Brazil. Herpes simplex is best known for causing 

cold sores or genital blisters that go away on 

their own, only to break out again weeks or 

months or even years later. While these can be 
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painful and upsetting, they usually are not 

serious, and outbreaks get milder as time goes 

on. When herpes causes genital sores, it is 

considered a sexually transmitted disease [9]. 

In rare cases, herpes simplex can infect the eyes 

or internal organs, including the brain, where it 

may cause an infection called viral encephalitis. 

If the virus spreads to newborn babies, or to 

people with weakened immune systems, it can 

be serious, even fatal. Most often, however, 

herpes causes no symptoms at all or symptoms 

so mild that people do not realize they are 

infected with the virus. There are two types of 

herpes simplex virus. Both types can infect the 

mouth or the genitals. Usually, however, mouth 

blisters are caused by herpes simplex virus 1 

(HSV-1), and genital blisters are caused by 

herpes simplex virus 2 (HSV-2) [10]. 

 

HSV-1  

HSV-1 is common in children, and more than 90 

percent of Americans become infected with it. It 

is spread by direct contact with an infected area 

- kissing a person with a cold sore, for instance 

or by saliva. Although it does not usually spread 

on objects, some experts advise washing an 

infected person's eating utensils and towels 

before others use them [11].  

 

HSV-2  

HSV-2 usually is spread by sexual contact with 

an infected person. About 22%

Americans, or 1 in 5, have it. That number has 

risen sharply since 1980, with the fastest 

increase occurring among teenagers. HSV

spreads most easily when blisters are visibl

just before they appear. But it can be contagious

even when there are no symptoms, and infected 

people often pass it on without knowing they 

have it. For this reason, genital herpes is 

sometimes called a silent epidemic. If a woman 

becomes newly infected with genital herpes 

during pregnancy, the infection can spread to 

the baby, who may be born prematurely, 
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h an infected area 

with a cold sore, for instance - 

or by saliva. Although it does not usually spread 

on objects, some experts advise washing an 

infected person's eating utensils and towels 

usually is spread by sexual contact with 

nfected person. About 22% of adult 

Americans, or 1 in 5, have it. That number has 

risen sharply since 1980, with the fastest 

increase occurring among teenagers. HSV-2 

spreads most easily when blisters are visible, or 

just before they appear. But it can be contagious
 

even when there are no symptoms, and infected 

people often pass it on without knowing they 

have it. For this reason, genital herpes is 

sometimes called a silent epidemic. If a woman 

cted with genital herpes 

during pregnancy, the infection can spread to 

the baby, who may be born prematurely, 

become very sick, or even die [12].

means transmittable from one person to 

another. People can avoid infection by not 

engaging in sexual activity. For sexually active 

people, having few sexual partners and using 

latex condoms can reduce the chances of 

infection. Difficult as it may be, people with 

genital herpes should tell any potential sexual 

partner that they are infected. They should

have sex during an outbreak or if they feel an 

outbreak coming on.  

 

What happens during the first herpes 

outbreak?  

In herpes of the mouth or of the genitals, the 

first signs are usually itching, fever, and aches. 

Within hours or days, the skin 

clusters of small blisters filled with fluid. In a 

week or two, the blisters begin to heal, drying 

into a yellowish crust. After three weeks, they 

usually are gone. The first time symptoms occur, 

they usually are more severe, especially in yo

children, who may have many painful mouth 

sores, swollen gums, fever, and aching muscles. 

When the symptoms recur, they usually are 

milder [13, 14]. Although the first outbreak 

usually starts within 10 days of infection, 

sometimes people do not notice 

years after they were infected. The nervous 

system is a complex, sophisticated system that 

regulates and coordinates body activities. It is 

made up of two major divisions, including the 

following: 

• Central nervous system

consists of the brain and spinal cord.

• Peripheral nervous system

consists of all other neural elements.

 

In addition to the brain and spinal cord, principal 

organs of the nervous system include the 

following: 

• Eyes 

• Ears 

• Sensory organs of taste
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become very sick, or even die [12].
  

Contagious 

transmittable from one person to 

another. People can avoid infection by not 

al activity. For sexually active 

people, having few sexual partners and using 

latex condoms can reduce the chances of 

infection. Difficult as it may be, people with 

genital herpes should tell any potential sexual 

partner that they are infected. They should not 

have sex during an outbreak or if they feel an 

What happens during the first herpes 

In herpes of the mouth or of the genitals, the 

first signs are usually itching, fever, and aches. 

Within hours or days, the skin breaks out in 

clusters of small blisters filled with fluid. In a 

week or two, the blisters begin to heal, drying 

into a yellowish crust. After three weeks, they 

usually are gone. The first time symptoms occur, 

they usually are more severe, especially in young 

children, who may have many painful mouth 

sores, swollen gums, fever, and aching muscles. 

When the symptoms recur, they usually are 

14]. Although the first outbreak 

usually starts within 10 days of infection, 

sometimes people do not notice blisters until 

years after they were infected. The nervous 

system is a complex, sophisticated system that 

regulates and coordinates body activities. It is 

made up of two major divisions, including the 

Central nervous system (CNS). This 

of the brain and spinal cord. 

Peripheral nervous system (PNS). This 

consists of all other neural elements. 

In addition to the brain and spinal cord, principal 

organs of the nervous system include the 

Sensory organs of taste 
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• Sensory organs of smell 

• Sensory receptors located in the skin, 

joints, muscles, and other parts of the 

body [15]. 

 

Conclusion 

 

Viruses affect the central nervous system in two 

ways. They can directly infect and destroy cells 

in the central nervous system during 

illness. After recovery from an infection 

central nervous system or elsewhere in the body 

- the immune response to the infection 

sometimes causes secondary damage to the 

cells around the nerves. This secondary damage 

(post infectious encephalomyelitis or acute 

disseminated encephalomyelitis) results in the 

child having symptoms several weeks after 

recovery from the acute illness.

cause serious neurological disease of the PNS 

and CNS through primary infection or following 

virus reactivation from latently infected human 

ganglia or lymphoid tissue. The neurological 

complications include meningitis, encephalitis, 

myelitis, vasculopathy, acute and chronic 

radiculoneuritis, and various inflammatory 

diseases of the eye. Disease can 

recurrent or chronic. Recognition of the clinical 

patterns and imaging characteristics of disease 

produced by different herpes viruses is 

important, because infection by many of the 

herpes viruses can be treated successfully. Early 

diagnosis and proper treatment are essential to 

a favourable outcome. 

 

References 

 

1. Olival KJ, Daszak P. The ecology of 

emerging neurotropic viruses. 

Neurovirol., 2005; 11(5):

2. Tyler KL. Emerging viral infections of the 

central nervous system: Part 1. 

Neurol., 2009; 66(8): 939

ew of virus diseases in the nervous system                                                 

                 

International Archives of Integrated Medicine, Vol. 2, Issue 1, January, 2015.    

, IAIM, All Rights Reserved. 

 

Sensory receptors located in the skin, 

joints, muscles, and other parts of the 

Viruses affect the central nervous system in two 

ways. They can directly infect and destroy cells 

in the central nervous system during the acute 

fter recovery from an infection - in the 

system or elsewhere in the body 

the immune response to the infection 

sometimes causes secondary damage to the 

cells around the nerves. This secondary damage 

ephalomyelitis or acute 

disseminated encephalomyelitis) results in the 

child having symptoms several weeks after 

. Most HHVs can 

cause serious neurological disease of the PNS 

and CNS through primary infection or following 

us reactivation from latently infected human 

ganglia or lymphoid tissue. The neurological 

complications include meningitis, encephalitis, 

myelitis, vasculopathy, acute and chronic 

radiculoneuritis, and various inflammatory 

diseases of the eye. Disease can be monophasic, 

recurrent or chronic. Recognition of the clinical 

patterns and imaging characteristics of disease 

produced by different herpes viruses is 

important, because infection by many of the 

herpes viruses can be treated successfully. Early 

and proper treatment are essential to 

Olival KJ, Daszak P. The ecology of 

emerging neurotropic viruses. J 

11(5): 441–446. 

Tyler KL. Emerging viral infections of the 

central nervous system: Part 1. Arch 

., 2009; 66(8): 939–948. 

3. Tyler KL. Emerging viral infections of the 

central nervous system: Part 2. 

Neurol., 2009; 66(9): 1065

4. O’Sullivan JD, Allworth AM, Paterson DL, 

et al. Fatal encephalitis due to novel 

paramyxovirus transmitted from 

Lancet, 1997; 349(9045): 93

5. Chua KB, Goh KJ, Wong KT, et al. Fatal 

encephalitis due to Nipah virus among 

pig-farmers in Malaysia. 

354(9186): 1257–1259.

6. Chua KB, Bellini WJ, Rota PA, et al. Nipah 

virus: A recently emergent deadly 

paramyxovirus. 

288(5470): 1432–1435.

7. Goh KJ, Tan CT, Chew NK, et al. Clinical 

features of Nipah virus encephalitis 

among pig farmers in Malaysia. 

Med., 2000; 342(17): 1229

8. Lee KE, Umapathi T, Tan CB, et al. The 

neurological manifestations of Nipah 

virus encephalitis, a novel 

paramyxovirus. Ann Neurol

46(3): 428–432. 

9. Tan CT, Goh KJ, Wong KT, et al. Relapsed 

and late-onset Nipah encephalitis. 

Neurol., 2002; 51(6): 703

10. Wong KT, Shieh W, Kumar S, et al. Nipah

virus infection: pathology and 

pathogenesis of an emerging 

paramyxoviral zoonosis. 

2002; 161(6): 2153–

11. Chadha MS, Comer JA, Lowe L, et al. 

Nipah virus-associated encephalitis 

outbreak, Siliguri, India. 

Dis., 2006; 12(2): 235

12. Gurley ES, Montgomery JM, Hossain MJ, 

et al. Person-to-person transmission of 

Nipah virus in a Bangladeshi community. 

Emerg Infect Dis., 2007; 13(7): 1031

1037. 

13. Ishimaru Y, Nakano S, Yamaoka K, 

Takami S. Outbreaks of hand, foot, and 

mouth disease by entero virus 71. High 

                                                 ISSN: 2394-0026 (P)                                   

                 ISSN: 2394-0034 (O)                                                                        

 Page 129 

Tyler KL. Emerging viral infections of the 

central nervous system: Part 2. Arch 

., 2009; 66(9): 1065–1074. 

O’Sullivan JD, Allworth AM, Paterson DL, 

et al. Fatal encephalitis due to novel 

paramyxovirus transmitted from horses. 

, 1997; 349(9045): 93–95. 

Chua KB, Goh KJ, Wong KT, et al. Fatal 

encephalitis due to Nipah virus among 

farmers in Malaysia. Lancet, 1999; 

1259. 

Chua KB, Bellini WJ, Rota PA, et al. Nipah 

virus: A recently emergent deadly 

Science, 2000; 

1435. 

Goh KJ, Tan CT, Chew NK, et al. Clinical 

features of Nipah virus encephalitis 

among pig farmers in Malaysia. N Engl J 

., 2000; 342(17): 1229–1235. 

Lee KE, Umapathi T, Tan CB, et al. The 

ifestations of Nipah 

virus encephalitis, a novel 

Ann Neurol., 1999; 

Tan CT, Goh KJ, Wong KT, et al. Relapsed 

onset Nipah encephalitis. Ann 

., 2002; 51(6): 703–708. 

Wong KT, Shieh W, Kumar S, et al. Nipah 

virus infection: pathology and 

pathogenesis of an emerging 

paramyxoviral zoonosis. Am J Pathol., 

–2167. 

Chadha MS, Comer JA, Lowe L, et al. 

associated encephalitis 

outbreak, Siliguri, India. Emerg Infect 

5–240. 

Gurley ES, Montgomery JM, Hossain MJ, 

person transmission of 

Nipah virus in a Bangladeshi community. 

., 2007; 13(7): 1031–

Ishimaru Y, Nakano S, Yamaoka K, 

Takami S. Outbreaks of hand, foot, and 

entero virus 71. High 



 Review of virus diseases in the nervous system

                                     

International Archives of Integrated Medicine, Vol. 

Copy right © 2015, IAIM, All Rights Reserved.

 

incidence of complication disorders of 

central nervous system. 

1980; 55(8): 583–588. 

14. Weng KF, Chen LL, Huang PN, Shih SR. 

Neural pathogenesis of entero

infection. Microbes Infect

505–510. 

 

Source of support: Nil                                                

ew of virus diseases in the nervous system                                                 

                 

International Archives of Integrated Medicine, Vol. 2, Issue 1, January, 2015.    

, IAIM, All Rights Reserved. 

incidence of complication disorders of 

central nervous system. Arch Dis Child., 

Weng KF, Chen LL, Huang PN, Shih SR. 

Neural pathogenesis of entero virus 71 

Microbes Infect. 2010; 12(7): 

15. Huang SW, Kiang D, Smith DJ, Wang JR. 

Evolution of re-emergent virus and its 

impact on entero 

Exp Biol Med (Maywood)

899–908. 

 

 

 

Nil                                                                           Conflict of interest:

                                                 ISSN: 2394-0026 (P)                                   

                 ISSN: 2394-0034 (O)                                                                        

 Page 130 

Huang SW, Kiang D, Smith DJ, Wang JR. 

emergent virus and its 

 virus 71 epidemics. 

(Maywood), 2011; 236(8): 

Conflict of interest: None declared. 


