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According to the traditional virology, the invasion of virus to the 

human beings is of exogenous nature, i.e., the source of invader is 

external. Th erefore, we always search for the other species for possible 

source of virus when a viral epidemic happens to human beings. For 

example, when the SARS and Ebola epidemic occurred, we naturally 

looked for the possible original virus sources from civets, and apes 

etc. [1-4]. Up to our knowledge, no successful search has been 

clinically confi rmed. Vaccines have played eff ective roles to prevent 

viral diseases, such as smallpox, measles, and polio etc. [5,6] , they 

are found to be ineff ective in the battle against other viral diseases, 

such as HIV infection and HBV and Flu epidemic [7-9]. Th is also 

prompted us to explore the possible signifi cant diff erences of eff ects of 

the mechanisms of vaccines with children and adults.  Th e following 

questions need to be answered: (1) Are there any mechanisms or 

drugs that can eliminate viruses in the nucleic acids form within 

cells? (2) Has the immune response really eliminated the persistence 

of intracellular viruses [10]? It is also known that the tumorigenic 

mechanism is related to the persistence of virus [11]. In our opinion, 

it is premature to conclude that the HPV vaccine used to prevent 

viral diseases is an anticancer vaccine [12]. Th e above-mentioned 

issues suggest that the relationship between viruses and their hosts 

may need to be further studied and clarifi ed. Th e primary purpose of 

this article is to argue that virus inherently comes from the origin of 

life. To determine “what position of viruses should be placed on the 

evolutionary branches of the life tree” is important for understanding 

the origin and its development of virus. We emphasize in this article 

that the origin of virus is of endogenous nature, once it fi nd its host, it 

develops with the host along with the cell evolution. As a large group 

of basic species, the virus is always associated with its long-term host 

and not randomly distributed or diff used. Th e classifi cation of human 

virology should be based on the interdependence between viruses and 

human beings. We believe that the above viewpoints will signifi cantly 

change vaccine applications as well as the concepts of human viral 

micro-ecology. 

ORIGIN OF THE VIRUS 

The endogenous nature of virus and the origin of cells

It is a challenging and controversial task to defi ne “what is the 

life”; diff erent professionals have diff erent defi nitions. Generally 

speaking, the life is a material system with capacity of self-sustaining 

and self-reproduction and evolution [13]. In the process of evolution 

of life, the spontaneous happening of membrane vesicles with 

bilayer hydrophilic lipid molecule in Primitive Ocean has created 

a closed internal environment for the development of biological 

macromolecules [14,15]. RNA is the only molecule in the chemical 

world which can naturally produce the functional behavior, the 

natural chemical reaction can evolve the highly eff ective enzymatic 

response by selecting the proper functional ribozyme from the 

random RNA molecules [16,17]. Th e base pairing is a natural feature 

of nucleic acid molecules, once the appearance of RNA replication 

enzyme in ribozymes catalyzes the replication of RNA, it indicates 

that the gene is originated from the abiotic chemistry, resulting a 

chaotic world of genes [18,19]. Th en the emergence of RNA’s reverse 

transcriptase, an analogues of RNA replication enzyme, makes these 

isolated genes to be linked from RNA sequence into DNA sequence, 

these genes have been preserved in a structure of genome with more 

stability and more complex functions, it means that the gene world 

have been turned into a stable and orderly genome world [20]. Th e 

electromagnetic energy of light can split water molecules into oxygen 

and hydrogen with the aid of pigment molecules [21], the hydrogen 

ions can be converted into hydrocarbons by combining carbon 

containing compounds [22]. When a primitive photosynthetic center 

consists of pigment molecules is inserted into the double lipid layers 

of vesicles, which prompts the accumulation of hydrocarbons and 

hydrocarbon energy in these vesicles. It is a macroscopic phenomenon 

taking place in the pristine ocean under abundant sunlight 

surrounded by an atmosphere with high concentrations of CO
2
. 

In the RNA world, numerous functional ribozymes are selected by 

various natural chemical reactions, those random chemical syntheses 

then turn to be the effi  cient ribozyme catalysis. Aft er the chloroplast 

genes and genome are induced by the photosynthetic function, the 

original photosynthetic center from casually composition becomes 

biosynthesis. Th e vesical with interior particles of bio-photosynthetic 

center behaves as the most primitive life form in the process of life 

evolution [23]. Meanwhile the appearance of RNA encoding protein 

induced by RNA genome is a magnifi cent chapter of life evolution 

[24], it has completed the transformation of the life information 

process from nucleic acid sequence to amino-sequence, further to 

structural protein. All genomes in the vesicles of primitive period are 

equal and independent, and once one genome links with genes both 

in quantity and functions which is suffi  cient to control and represent 

the characteristics of the whole vesicle; the cell genome starts to 

appear and the life then begins on the cell stage [25]. Th e concept of 

“Species” is created with diff erent cell characteristics of diff erent cell 

genome. Once a cell genome controls vesicle performance as a cell, 

the accompanying genomes at vesicle stage fall back to subordinate 

or parasitic positions. In the evolutionary process, those isolated 

genomes which confl ict with cell genome are gradually excluded 

and eliminated, and others are kept in a symbiotic or parasitic state, 

since their functions do not confl ict to cell genome or cells, such as 

genomes of chloroplast, mitochondrion and ribosome [26-28]. Th e 

original virus comes from these genomes in vesicles as the plasmid 

is related to bacteria [29]. Since the symbiotic genomes including 

virus develop within a limited space of cells under the pressures of 

cell genome, they can share enzymes in the cell’s biochemical system.  

Th ese genomes have lost their developing trend by gene linkage to the 

large-scale as cells’, but they still can use the “copy” capacity. When 

they do, the copy function very oft en with “errors”, such as losing 

the unnecessary nucleic acid sequence for miniaturization, [30] or/

and overlapping use of nucleic acid sequences by various genes [31] 

for survival. In a way, the refi nement of sequence composition of 

viral genomes and the large gap both in size and functions between 

virus and cells are really refl ecting the magnitude of viral evolution 

(Figure 1). A RNA genome has its own structure with more complex 

functions, for example, ribosome genome [32], which is extremely 

“ancient”, has still preserved for its “brilliant” and irreplaceable 

functions in evolution. Limited by its confi guration and stability, 

the RNA genome has limited number of RNA chains. Th e ribosomal 

genome consists of 3-5 RNA chains. Th e Infl uenza virus genome 8 

RNA chains [33], and the reovirus genome 12-14 RNA chains [34]. 

By the way, RNA virus has no any relationship with DNA virus with 

their respective characteristics of formation, structure, replication and 

evolution.  Each species of cell has its own independent free genomes 

with their own origins, these genomes are shuttling between cells 

in the manner of cell division, fusion, secretion, phagocytosis, and 

budding. Th us, the structure and behavior of these genomes already 

possess the viral characteristics. Th ey were precursor of the original 

virus for composing the endogenous virus group of corresponding 

cells. Following the higher multicellular species evolution of the life, 

symbiotic virus group would further diff erentiate according to the 



International Journal of Bioanalysis & Biomedicine

SCIRES Literature - Volume 1 Issue 1 - www.scireslit.com Page -003

Figure 1: Genome evolution:
Genome stage - Cell genome period - Genome differentiation phase (from left to right).

compatibility selection rule and re-distribute by cell diff erentiation 

performance, the suitable ones by adaptation gradually evolves into 

endogenous viruses in a corresponding tissue cells. Since the survival 

rule is strict cell-dependent, in the multicellular species, the cells with 

diff erent characters can be accompanied by their own endogenous 

virus groups. Th e development of virus in multicellular species 

requires not only the shuttle diff usion between adjacent conspecifi c 

cells, but also the infective channels between individual species for 

crossing the skin, the lumen of the cavity, the circulating fl uid, etc. 

for infecting corresponding cells [35]. Especially in higher species, 

due to the development of generative cells and the mechanism 

of sexual reproduction, the diff usion of free genome including 

endogenous virus of cells has been greatly restricted, to experience 

the further selective elimination. As in human, the existence of the 

isolation of the placental barrier (except of the viral sequences that are 

integrated in the cell genome [36,37]), there is really no endogenous 

virus confi rmed.  However, since the endogenous virus group is the 

primitive source of modern viruses and its concealment with the host 

due to their compatibility, recently scientists has paid great attention 

to fi nding the typical representative of the endogenous virus with 

signifi cance to human beings [38-40].

The trans-species infection and cyto-pathogenic 
virulence, group of exogenous virus

Since the tiny virus has very fast copy rate in replication and 

lacks of the replication error correction mechanism, consequently, 

the copy error for virus is relatively high. Even in one host cell, 

the virus really exists in a group state with a variety of nucleic acid 

sequences in replication and proliferation, in other words, it is in 

the form of quasi-species and has a quasi-species spectrum [41]. Th e 

virus sequence analysis are oft en the representation of the dominant 

strains in the quasi-species spectrum. Certain base changes of the 

virus sequence in replication can lead to signifi cant changes in the 

performance of the virus, it is also named as gene mutation. When the 

surface antigen changes in a virus by mutation, it can be combined 

with ligands or receptor to get into cells of other species, this invasion 

process is named trans-species infection. For example, the avian 

infl uenza virus and mouse Hantan virus invades human beings 

[42,43]. Dissemination by mutation and trans-species infection are 

the important mechanisms for expansion and evolution of viruses. 

Its occurrence depends on the random variation of surface antigen 

of virus, the contact density of inter-species and genetic relationship 

of inter-species in the evolution history [44]. When the virus enters 

the cell, the process of replication and correspondent products aff ect 

cell metabolism; they might lead to the cell death or disease; this is 

defi ned as viral cytotoxicity [45]. Cytotoxicity is a common feature 

of exogenous virus infection, and the intensity of virulence depends 

on the number of invading viruses and the degree of incompatibility 

with the cells. Due to incompatibility, the exogenous virus and 

hosts do not coexist peacefully, and the hosts cannot carry viruses 

to be prevalent within the group, the mortality rate of this kind of 

infection is high if without eff ective antiviral drugs, or if subsequent 

immune response does not remove the virus eff ectively, for example, 

human beings have been invaded by avian infl uenza, rabies virus or 

hantan virus infection etc., [46-48]. Viral cytotoxicity occurs due 

to its incompatibility with the cell.  In some cases, the cytotoxic 

phenomenon can also occur by trans-cell infection between diff erent 

types of cells in one body with multicellular organisms, which may 

lead disease progression with high mortality. Th is mechanism can 

be applied to the pathogenesis of some viral infections. For example, 

HIV can be hidden in macrophages without cell lesions for a long 

time but can cause CD4 cells damage by trans-cell infection [49-51], 

and the similar way occurs with the human infl uenza virus in brain 

neurons [52].

Trans-species evolution and Permanent resident virus 
group

Due to characteristics of virus survival in quasi-species, the 

spectrums of virus within a trans-species invasion is gradually 

expanded with replication, which is also shown in a spectrum of 

diff erences in virulence [53]. Cell deaths caused by strains of high 

virulent are diffi  cult to avoid. While low virulence strains may be 

relatively easier to deal with resulting temporary extension. With the 

advantage of survival, virus of quasi-species gradually shift s towards 

low toxicity, the adapted strains might be able to spread among 

the main fl ock in the new host, this phenomenon is an important 

feature of virus survival, called “Passage attenuation of toxicity” [54]. 

Finally, the avirulent strain is eventually evolved into a subclass of 

homologous virus with a new species as a long-term host. Th is kind of 

trans-species evolution is the main path and the universal law of virus 

development. For example, the infl uenza virus, through the evolution 

of trans-species, has been diff erentiated into various subtypes’ 

species respectively in human beings, birds, pigs, dogs and others 

[55,56]. By sequence analysis of known viruses, most of the viruses 

associated with human beings have the evolution trace of exogenous 

viruses, the root of virus could be found in the surrounding species, 
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this is a gradual formation of evolutionary history [57]. Although 

homologous fl us of bird, pig, dog and human show the similar 

sequences due to trans-species evolution, but each has its own long-

term host of the compatibilities, they represent completely diff erent 

Infective and epidemic regularity in diff erent hosts. Because of the 

dependence of the virus on their host, it has not been found in nature 

that one subtype of virus can be prevalent in two species in the same 

period. Viral nucleic acid sequence analysis is the only one suitable 

for the study of the evolution of virus and its historical origin, but 

to determine the infectivity, virulence and relevant epidemiological 

information of the virus for certain species is very diffi  cult. Th e trans-

species evolution of virus is gradual and probabilistic If the virus 

strain is poorly compatible with the new host the confl icts between 

virus and cells could cause the hosts to die; the virus in this case is 

diffi  cult to survive, trans-species evolution of virus may be naturally 

eradicated.  For example, rabies virus and hantavirus can infect 

humans, but they fail to get evolved with human as a long-term host.

Th e subtypes of virus evolved by trans-species are similar to those 

of endogenous virus group in the sense that they have no cytotoxicity 

to their new host as long-term host. However, the process of trans-

species infection and evolution of virus occur in the level of somatic 

cells, virus still requires a process of external invasion for its spreading 

and development generation aft er generation so it should be called 

the permanent resident virus by distinction from endogenous virus 

group originated with cell. Th e reproductive mechanism of species, 

especially the mechanism of sexual reproduction, is not only one of 

the evolutionary mechanisms for exclusion of inferior genes, but also 

one to exclude free genomes like virus. Even if the endogenous virus 

does not cross the reproductive barrier during evolution, the infection 

of new individuals also requires a re-invasion process similar to that 

of permanent resident viruses. Mutation, trans-species infection, 

“Passage attenuation of toxicity” and trans-species evolution are the 

important mechanisms for study the origin of virus and viral diseases. 

It is an important law of the development of the virus evolution from 

exogenous virus group to permanent resident virus group. 

Immune system and Immuno-pathologic virulence

Th e cross species infection can lead cells to cytopathic or death, 

in theory, viral cytotoxicity is likely to destroy cell species. Th erefore, 

the virus presence promotes host to develop the mechanism against 

the invasion of foreign nucleic acids (viral genome). Modern research 

on the understanding of the interferon system and CRISPS-CAS 

system are the mechanisms for the removal of foreign nucleic acids 

at the cellular level [58,59]. With the development of multicellular 

species, it has prompted a more complex and eff ective mechanism 

to resist and eliminate the invasion of foreign microorganisms - the 

occurrence, evolution and perfection of the immune system and 

immunity [60]. Th erefore, the development and evolution of the 

virus across species have a new restriction mechanism. Th e immune 

system is a tissue system of high-grade species for resisting invasion 

of microorganisms including viruses and maintaining the stability of 

the internal environment. Virus invasion can stimulate host immune 

response, the functional eff ects of response can clear the virus and 

infected cells, and produce the immune-protection against same virus 

invading again [61]. However, the immune pathological phenomenon 

presented with the host cell damage and tissue infl ammatory 

responses associated with immune clearance reactions is known as 

immune toxicity [62]. When the immune response is timely and 

appropriate, the occurrence of immune pathology can be manifested 

as a clinical recessive process, but otherwise, could be showing a 

dominant and even more severe disease process on host if with an 

excessive or inadequate immune response. Since the occurrence of 

immune pathological eff ect is closely related with immune response 

cycle, so that the disease process is very regular. From the occurrence 

and mechanism of immunity, Immune function is developed in 

multicellular organisms on the basis of self or non-self-recognition 

between cells, this recognition and identifi cation are based on the 

three-dimensional structure information of biological molecules 

rather than nucleic acid sequence information. Th e function process 

of immune eff ect cells and their immune molecules have to be carried 

out on the molecular recognition. Th ey do not have the mechanism 

to enter cells to recognize and remove nucleic acids of virus. Th e 

immune function can clean out free viral particles or infected cells by 

identifying viral protein expressed on the envelops or membranes. For 

the group of permanent resident virus with no cytotoxicity, normal 

immune response can clear free viral particles or the infected cells 

with viral antigen expressed on membranes, and eff ectively inhibit the 

spreading of virus and the occurrence of viral diseases, but is unable 

to enter the infected cells to recognize and eradicate any intracellular 

protein antigens or nucleotides of the viruses. Consequently, the 

virus of resident virus group can be residual in cells and survive with 

limited proliferation for a long time under the immune pressure, 

meanwhile to keep the immune system stimulated for maintaining 

the immune tension. Th e dynamic balance between the residual 

virus and the immune tension, and the long term existence of viruses 

in the presence of immune responses is the normal behavior and 

ordinary state of permanent resident virus group [63-66]. It is really 

the basis for keeping the host’s lifelong immunity aft er infection with 

virus of permanent resident group, and it is also the material basis 

and principle that the live vaccine of virus for immune persistence is 

better than the pure antigenic vaccine [67-70], new individuals need 

to acquire this lifelong features of immune protection through initial 

natural infection or live vaccination procedures [70]. 

Permanent resident virus and Immuno-pathology 
mechanism

Th e symbiotic mechanism between the permanent resident 

viruses and the host has been taking place a great change under 

the development of the immune system, though the virus with no 

cytotoxic can be parasitic in a host for a long-term, but immuno-

toxicity induced by the immune response of initial infection can 

lead to immune-pathogenesis in a host, which are the main cause 

and pathogenesis of infective diseases with permanent resident virus 

[71,72]. Due to the regularity of the immune reaction response cycle, 

there is a latent period between the initial attack of virus and disease 

manifestation induced by Immune toxicity in clinic [73]. Before the 

immune eff ect can take place, virus can freely duplicate in a host due 

to the absence of immune pressure, the infected person becomes an 

asymptomatic carrier for virus spreading in a sensitive group, and 

to cause widespread infection and large-scale epidemic prior to the 

onset of the apparent clinical manifestation in population. In addition 

to isolating sources of infection, the stabilization of the epidemic 

depends mainly on the protection of group immunity formed by 

the universal infection or applications of vaccine [74]. Now, all the 

well-known epidemic viral diseases aff ecting human belong to the 

group of permanent resident virus, such as measles virus, small pox 

virus, polio virus, varicella, mumps, rubella, HAV, HBV, Flu, HIV, 

and HPV, etc. and the recent known viruses such as SARS, Ebola, 

MERS, Zika and so on according their behaviors of epidemic and 

pathogenesis. Th e immune-pathology is the common pathogenic 
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mechanism for permanent resident virus group. Th e diff erence in the 

clinical manifestations of the disease is only due to diff erences in the 

route of infection and the invasion of cellular tissue, as well as the 

intensity of the host’s immune response. It is well known that there 

are two mechanisms that can lead to produce the immune toxicity 

by the permanent resident virus group. Th e fi rst is through the initial 

infection, the permanent resident virus group is retained in persons 

and to be the important composition of the virus micro ecology in 

the hosts. It is also a latent source of virus under the dynamic balance 

between the virus proliferation and immune pressure under the herd 

immunity protection; it will not lead to epidemic, and this is the 

normal existence state of this virus group in nature. However, new 

individuals in the population are therefore diffi  cult to avoid the initial 

infection, which is the main virus group aff ecting newborn babies 

with an average of 5-6 overt infections per year, and a greater base 

of latent infections. Th e second is that the permanent resident virus 

produce new immune toxicity caused by the antigen mutation of 

virus, the residual virus can proliferate and spread again because of 

the original herd immune protection is no longer eff ective to result 

in a new epidemic situation. It is also the main factor that causes the 

occurrence of viral epidemic in adults; the occurrence is an abnormal 

state of permanent resident virus with the antigenic mutation. Finally, 

it is necessary to form a new herd immune protection to create a new 

balance for returning to normal state as before, such as the periodic 

epidemic of human infl uenza virus. Th e antigenic mutation of viral 

breakthrough immune protection under the immune pressure is the 

driving force of the virus for survival and development with natural 

law, and no way to avoid it. Sometimes, the resurgence of some 

endogenous virus or permanent resident virus with immune failure is 

interior factor for some collapse infection in a clinical environment. 

It is of great theoretical signifi cance to understand the relationship 

between the permanent resident virus group and the immunity for 

understanding the occurrence of viral diseases and how to prevent 

them. Viral diseases due to immune pathogenesis have acute periodic 

features. Chronic viral diseases such as HIV / AIDS have nothing 

to do with this mechanism, as AIDS are mostly caused by cytotoxic 

eff ect of cross infection from macrophage cells to CD4 cells leading to 

the failure with immune toxicity. Chronic hepatitis B is not directly 

associated with viral infection, but with viral core protein mutations 

and metastasis [75].

EMERGING VIRUS

Th e concept and defi nition of the new virus has not yet been 

defi ned. In the modern world where we live now, there is no way to 

reproduce the origin of genes to produce a new viral genome when 

they fi rst appeared, the new virus must come from the existing virus 

world, which has only been newly discovered or newly identifi ed. For 

this work, we just call them the new discovered virus. Th e discovery 

was identifi ed in two ways, fi rst through clinical disease such as 

SARSMERS, Abola, Zika etc, the other way by laboratory nucleic 

acid screening tests, for example, the recently reported that 1445 new 

RNA viruses have been found by China CDC [76], such fi ndings are 

not yet positively linked to disease, and may have potential clinical 

and research implications. Otherwise, the viruses mutate to produce 

new trans-species infections as the avian infl uenza to attack human. 

It is like a new virus for human, essentially a variant of avian fl u. 

Th e third situation, one of permanent resident virus acquires a new 

immunogen because of its mutation, which breaks the previous group 

immune protection, and produce epidemic diseases with new immune 

toxicity, it is also like a new virus for original host, for example in the 

new epidemic strain of infl uenza virus and the SARS virus derived 

from human coronavirus [77]. Th is kind of new strains of the virus 

is created on the mutation of existence virus, none of them are really 

original ones, so these viruses should be called emerging virus. 

Meanwhile In the course of a viral disease, the discovery of similar 

viruses in other species can only indicates the historical origin of viral 

evolution, and not to be confi rmed of a direct source of infection.

THE CLASSIFICATION OF HUMAN 
VIROLOGY AND THE PREVENTION AND 
TREATMENT OF VIRAL DISEASES

Th e classifi cation of the international taxonomy of viruses is 

based on the structure and sequence of viruses, independent of the 

hosts [78], which is conducive to the laboratory research. However, 

there is little clinical signifi cance with virus studies without mention 

the host because viruses have never existed independently in nature 

without a host. Laboratory nucleic acid sequence analysis is not able to 

determine the degree of infectivity and virulence of the virus for any 

species. Any fi ndings in the Lab research should be further validated 

in clinical research. Based on the virus’s absolute dependence on its 

host cells, human virology studies need to target viruses closely related 

to human health and disease. Th erefore, Human Virology should be 

clearly defi ned in terms of a human host as well. Th e classifi cation 

should be based on cellular compatibility (cytotoxicity) and immune 

compatibility (immune toxicity) between viruses and their human 

hosts; it is benefi cial to the study of epidemiology, pathogenesis and 

prevention and treatment of human viral diseases. In recent years, 

the endogenous virus group with concealment has gradually been 

recognized by scientists. It is diffi  cult to determine whether the 

particle is a subsidiary or an independent endogenous virus before its 

biological properties are explored. Now biologists are paying serious 

attention to the endogenous virus such as understanding if the 

bacterial plasmid is the best gene carrier. Due to the double virulent 

pathogenic role with cytotoxicity and subsequent immune toxicity, 

the clinical manifestation is oft en more serious in infection with 

exogenous virus group, but the infections are scattered in individuals; 

they are not likely to occur in a large-scale epidemic in human because 

human beings cannot be virus carriers as sources of infections. For 

instance, when the avian infl uenza virus is prevalent in poultry, 

but infections with human beings occur only sporadically. Which 

can be eff ectively stopped by isolation the source of infections. Th e 

treatment for these diseases is to inhibit the proliferation of the virus 

to reduce cell toxicity, to sustain the life until the immune clearance 

function and body rehabilitation are initiated. Vaccine prevention is 

only suitable for a small number of susceptible people in some special 

districts. Viruses belong to the permanent resident virus group are 

the most closely related to human health and the prevalence of viral 

diseases in human beings. For example, when the outbreak of Abola in 

West Africa occurred, according to the epidemic and the law of onset, 

it was easy to determine that the infective sources were those from the 

permanent resident virus group, the pathogenic factor was immune 

toxicity. Since the tissue attacked and damaged occurred dominantly 

to the vascular endothelial cells, so that manifestation was mainly 

the multiple organs hemorrhagic lesions of clinical critical illness. 

In this case, properly inhibition of immune response to decrease of 

the intensity of immune pathology can reduce the mortality rate. 

Isolation and reduction of population fl ow can prevent the expansion 

of the aff ected areas without the need to fi nd sources of infection from 

other species. In the case of overt infection, the infected area covers a 

larger base of population. Th e epidemic can naturally come to the end 
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when the population immunization is established. It is wrong and 

dangerous for an outside susceptible person to enter the epidemic 

area. An overwhelming fl ow of overt or covert infection may cause 

future epidemic areas to expand. 

VACCINE RESEARCH AND PERMANENT 
RESIDENT VIRUS 

With the biological evolution, the permanent resident virus group 

in human coexists with human beings as a long-term host, the source 

of infection just comes from the bodies with temporary imbalance 

between residual virus and immune-pressure in human population. 

Each individual human being is diffi  cult to avoid of infections in his/

her whole life. Th e immune toxicity of primary infection excitation is 

the main pathological mechanism of this kind of viral disease, and the 

correspondent vaccine is the most eff ective measure to prevent the 

occurrence of these kind of viral diseases [79]. Th e mechanism of the 

eff ects of the vaccine application is to provide an artifi cial infection 

of a viral agent with the immune toxicity reduced or controlled to 

an appropriate safe range, the resulting immune protective response 

can resist subsequent natural infection of the correspondent virus. 

Attenuated live vaccine infections are involved in the composition 

of host microecology to maintain the lifelong immunity [80], though 

the dead vaccine or the viral antigen vaccine need to be used for some 

times to maintain immune protection as poliovirus [81]. Th e infant 

immunization program is aimed at the permanent resident virus 

group in a normal state with a defi nite and stable immunogenicity of 

the virus strain. Vaccines have played a clear role in the prevention 

of such viral diseases [79]. Th e vaccines and its protective eff ects are 

mainly related to prevent the development of related diseases but they 

are unable to eliminate virus at all. For example, measles and polio 

have basically disappeared due to the use of vaccines, but under the 

immune pressure, this residue virus of infection or vaccinate can still 

persist in population with the possibility of recovery toxicity for a long 

time [82], so the infant immunization program should be maintained 

for a long period [83,84]. Th e misconception that eradication of 

human smallpox is due to the fact that the relevant virus is eliminated. 

Th e reality is that the virus is not really eliminated but substituted by 

the vaccinia [85]. Th e preventive eff ect of vaccine on viral diseases 

for adults is not satisfactory. Th is is because that the virus is being 

at the abnormal state, there is a new immune toxicity happened 

in permanent resident virus which breaks through the previous 

immune protection with immunogenic variation by virus mutation 

for disease prevalent in adults. Th e immunogen is diff erent from the 

normal vaccine used for infants for the scheduled immunization. Th e 

application of vaccines requires rapid identifi cation or prediction of 

new immunogen of the prevalent strains of the virus. For example, in 

theory each Flu epidemic occurred in adult requires the re-verifi cation 

and validation of the immunogenicity of vaccine prophylaxis. 

Similar to the development and applications of infl uenza vaccines, 

the development of SARS and Abola vaccine also need to be further 

explored [86,87]. At present, the prevalence of these viral diseases is 

all naturally subsided without vaccines. Th e method of isolation of 

infectious source plays an important role in these epidemics, so the 

eff ect of vaccine use needs to be evaluated in future. Th e use of vaccines 

is to prevent viral diseases associated with immune pathogenesis, 

it cannot exceed the functional range of the immune system, HIV 

also belongs to the human resident virus group, because the virus 

can be hidden and spread along the host blood T- cells [88], so the 

current thinking and methods of vaccine development are defi cient 

[89]. Th e decline of the infection rate in recent years is due to the 

role of isolation, not due to vaccine. In theory, vaccines also cannot 

prevent the occurrence of AIDS, it is because that its pathogeneses 

prefer to involve in cytotoxic by trans-infection from macrophage 

to CD4 cells than with immune pathogenesis. Hepatitis B virus 

(HBV) has become an endogenous virus in chronic HBV carrier with 

immune tolerance of specifi c antigen, HBV can exist in hepatocyte 

and circulatory system freely, so chronic hepatitis B is no longer an 

infectious disease in the traditional sense. Th erefore, we believe that 

the current global wide application of vaccine cannot prevent chronic 

HBV infection [90]. Th e failure of hepatitis B vaccine for treatment is 

understandable [91], if the vaccine were successful, the consequences 

of stimulating immune toxicity would be clinically diffi  cult to 

estimate. Another disease closely related to the permanent resident 

virus is the virus associated with tumor. In theory, the interference 

of human genome or the activation of tumor gene by viral genomes 

reside in cells is one of the important mechanisms of tumorigenesis, as 

HBV for hepatocellular carcinoma [92] and HPV for cervical cancer 

[93,94]. Vaccines can inhibit viral diseases associated with immune 

pathogenesis, but cannot eliminate the virus with tumorigenic factors 

in cells completely.  In our opinion, the anti-tumor vaccine should 

target toward tumor specifi c antigen. 

THE TRANSMIGRATION OF VIRUSES

A harmonious coexistence of viruses with long-term hosts is 

the normal state in nature. Disease is a state of disorder caused by 

mutations that cause viruses to confl ict with their hosts, this disorder 

state would return to the normal state through the passage of 

attenuated cytotoxicity or reconstruction of immune balance between 

virus and the host. Trans-species infection, passage attenuated 

cytotoxicity, trans-species evolution and cross reproductive barrier 

are the natural laws of virus development and evolution. We believe 

that the viruses of human virology should be classifi ed according to 

their compatibility characteristics with human being hosts. By doing 

that, it will be benefi cial to basic and clinical study of viruses and viral 

diseases with human beings. Based on above classifi cation and the 

principles of evolution, the viral groups described above can evolve 

from each other relative to the host. For instance, HIV, such as simian 

virus, has evolved from an exogenous virus group into a permanent 

resident virus group as a result of changes in cell compatibility with 

human [95]. HBV as a permanent resident virus of human has 

improved immune compatibility with mother to child transmission, 

and has evolved into an endogenous virus group in some populations 

[96]. Th e occurrence of emerging virus is not possible to repeat the 

origin of life in the ancient times. Oft en, they must have derived from 

one type of the original virus. When a virus of permanent resident 

viruses infects another species as trans-infection, a new round of 

attenuated passages would happen. In the species with immune 

system, the variation of immunogen of a permanent resident virus 

will lead to a new round of immune compatibility rebuilding process 

to achieve a new immune balance. With the above classifi cation of 

Human Virology, it is benefi cial to identify each newly occurring virus 

or viral disease quickly and clearly in order to take corresponding 

prevention measures. As recent reported Zika viruses [97], according 

to its epidemic characteristics, such as long-term existence in virus 

carrier without cytotoxicity and immune toxicity, and its concealment 

and particularity of disease, the Zika virus should belong to the 

endogenous virus. Th e pathogenic mechanism may be related to the 

interference of cell genome in related cells over a long period of time 

(Figure 2). Th e coexistence of viruses and hosts and their evolution 

are naturally endowed, these endogenous or permanent resident 
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virus are the best vehicle for gene therapy [98]. Th e application of 

nucleoside antiviral drugs will change the natural evolution process 

of the virus [99]. Human beings are aware and gradually pay attention 

to its possible consequences; we must conform to this natural internal 

force of virus and use viruses to serve the people.
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