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A Current Look at Advances in Virology 

case Report:    -
The patient was a 39-year-old  male admitted on /65 with 

chief complaint of chills and fever. The patient had travelled to 
colorado with his family on /65 on a camping vacation. After being 
in Colorado for 8 days ( /65), he noted the abrupt onset of rigors ., 
fever, generalized headache, severe generalized myalgia especially in 
the lumbar area, and pain in the ears. He denied symptoms of conjunc
tivitis or cough. Because of these symptoms, his wife drove them back 

· to Texas. Upon return his brother found a ·tick on the patient's back 
on , which he removed. The symptoms decreased but did not disap
pear on the  and . His t~mperature remained elevated but was 
not actually measured. Because of these symptoms he was admitted to 

 

Physical examination revealed an acutely ill toxic white man with 
temperature of 102 with a pulse of 76. Skin revealed cutaneous hyper -

. esthesia but no rash. A small eschar ~n the back at the tick bite site 
was present. There ~as equivocal palpebral conjunctivitis. Shotty 
axillary adenopathy was present. Chest was clear. Heart was unremark
able. Liver and spleen were not palpable. Accessory cliilical findings 
included WBC 1000/mm3 with 45% pmn's, 3% bands, 45% lymphs, 5% monos 
and 2% eos. Platelet count was normal. Urinalysis was unremarkable. 
Lumbar puncture was normal . 

Course in Hospital: A cliBical diagnosis of Colorado tick fever 
was made and the patient was treated symptomatically. He became 
afebrile by the third day and was discharged. 

I. Background Material 

A. Viral structure (re f. #1): The mature virus particle is desig -
nated virion . Size varies from polio 30 m~ to smallpox 300 m~. 

Defined by Lwoff as 1) containing either RNA or DNA, not both, 2) mul
tiply from their nucleic acid, 3) do not possess energy-generating 
enzymes 

1. Structure: Infectious component is the nucleic acid. This 
is enclosed in a symmetrical protein shell (capsidf. Capsid 
is built of numerous small protein subunits designated struc
ture units which are organized into shells or helical tubes. 
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Capsomeres are capsid components seen on surface. Capsids of 
the more complex virions are enclo~ed in an envelope. 

2. Classification: (Table 1) (Ref. 1, 2) 

Virus Group Size (mi-L) Envelope 

Poxvirus 
Herpesvirus 
Adenovirus 
Papovavirus 

Myxovirus 
Arbovirus 
Reovirus 
Picornavirus 

150-300 
120-180 

70-85 
40 - 55 

80 - 200 
20 - 100 

74 
17-30 

+ 
+ 

+ 
? 

Capsid 
Symmetry 

Helical 
Cubic 
Cubic 
Cubic 

Helical 
? 

Cubic 
Cubic 

No. of 
Capsomeres 

162 
252 

42 

?92 
92 

?32 

B. Viral Multiplication: (Table 2) (Ref. 3) 

1. Virus attachment 
2. Penetration and eclipse of infecting virus 
3. _ Cellular biosynthesis may or may not become inhibited 
4. Biosynthesis of v iral directed products 

a. New enzymes which function in viral nucleic acid 
synthesis~ n ew proteins with (?) functions 

b. Single strand ed me ssenger RNA, if viral nucleic acid 
is double s trand e d 

c. Double strande d replicative form of nucleic acid if 
viral nucleic a cid is single stranded 

d. Specific repressors of synthesis of early virus 
directed prote ins 

e. Viral nucleic acid 
f. Viral coat proteins 

5. Assembly and maturat ion of virus particles (may fail to occur 
in a particular v i rus cell system) 

6. Virus release 

II, Members of · Major Groups o f Ar1imal Viruses. There are approximately 
500 disease-producing animal viruses. (Table 3) (Ref. 1, 2) 

A. DNA Viruses 

1. Poxvirus group ( 22 members): Predominantly double-stranded 
DNA core. Found app a rently wholly within cytoplasm, produc
ing basophilic a n d e osinophilic cytoplasrhic inclusions. 
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Smallpox, vaccinia, goal pox, fowl pox, rabbit myxoma, 
molluscum contagiosum. 

2. Herpes virus group (10 members) (formerly NITA viruses): 
Double stranded DNA. Produce Type A intranuclear inclusions. 
a. Subgroup A (readily released from infected cells in active 

form) . Herpes simplex (man) , Herpes B (old world monkey), 
Pseudorabies (swine), Infectious laryngotracheitis(chick
ens) 

b. Subgroup B (strongly cell-associated, free virus detected 
only with difficulty): Varicella- Zoster, Cytomegaloviruses 

c. Miscellaneous : Infectious bovine rhinotracheitis 

3 . Adenovirus (45 members): Double&randed DNA. All members 
share a common complement-fixing antigen. Multiply within 
nucleus, producing type B intranuclear inclusions. 
a. Human (28 or possibly 31 types) 
b. Simian ( 12) 
c. Bovine ( 2) 
d. Canine, canine hepatitis virus 

4. Papovavirus group (11 .members and candidates): Double strand
ed DNA. Multiply in the nucleus and later appe~ in cytoplasm. 
a. Papilloma (Shope papilloma) 
b. Human papilloma (wart) 
c. Polyoma (mouse) 
d. Vacuolating agen t (SV-40) 

B. RNA Viruses 

1. Myxovirus group (16 members): Single stranded RNA. Mature at 
cell surface but are complete only outside the cell. 
a. Influenza viruses: Influenza A, B, C; fowl plaque, swine 

influenza 
b. Paramyxoviruses: Mumps, Newcastle disease, parainfluenza 

1-5 (hemadsorption, croup associated shipping fever virus) 
c. Other: Respiratory syncytial, measles, canine distemper, 

rinderpest, rabies 

2. Arbovirus group (150 members): Single stranded RNA. The dis
tinguishing characteristic of the animal arbovirus is that in 
nature they infect t he salivary glands and bodies of arthopods 
without producing de t ectable tissue damage and are transmitted 
to other hosts by means of a bite. In cell culture, they fre
quently effect incomplete cellular destruction leading to 
carrier state. Grouped on basis of HI tests. 
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a. Group A (all mosquito-borne): Eastern equine, Western 
eauine, Venezuelan eauine, Sindbis, Semliki Forest, etc. 

b. Group B 
1) Mosauito-borne: Bat salivary gland, dengue 1-4, Ilhens, 

Japanese B, St. Louis, West Nile, yellow fever 
2) Tick-borne: Central European tick-borne encephalitis, 

Kyasanur Forest, Omsk hemorrhagic fever, Russian spring
summer encephalitis 

c. Group C (all mosauito-borne) 
d. Bunyamwera Group (all mosauito-borne} 
e. Small Groups: California encephalitis, vesicular stomatitis 

virus 
f. Ungrouped : Argentinian hemorrhagic fever, Colorado tick 

fever, sandfly fever 

3. Reovirus Group (3 members): Double stranded RNA, multiply in 
cytoplasm. Types l, 2 , 3 

4. Picornavirus Group (about 140 members) : Single stranded RNA 
a. Picornavi ruses of human origin 

1) Enteroviruses 
a) Poliovirus 1-3 
b) Coxsackie A {24 serotypes) 
c) Coxsackie B (1-6) 
d) ECHO (30 ) 

2) Rhinoviruses (over 50 serotypes) 
b. Picornaviruses of lower animals : Foot and mouth disease, 

encephalomyocarditis 

C. Miscellaneous Viruses~ Infectious hepa titis, rubella (probably 
an RNA agent related to myxovirus group), scrapie, visna, lympho
c~c choriomeningitis) 
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Clinical Virology: There is an overlap in biological behavior be
tween agents. Many agents produce the same syndrome · and conversely 
one agent may produce diverse syndromes (Ref. 4,5,6,7) 

A. Viruses Associated With Clinical Syndromes (excluding common 
respiratory illnesses) (Table 4) (F~om Ref. 4) 

Syndrome 

paralytic disease 

Aseptic meningitis 

Encephalitis 

Myocarditis and 
pericarditis 

Pleurodynia 

Orchitis 

Eiilteritis 

Non-specific febrile 
illnesses with rash 

Herpangina 

Vesicular stomatitis 
with exanthema 

Acute lymphonodular 
pharyngitis 

Etiology 
Common 

Polio 1,2,3 

Polio, Coxsackie B 
3 - 5, Coxsackie A 7, 
9, ECHO 4,6,9, 
mumps 

Arboviruses 

Cox sackie B 1- 4 
(infants) 

Adults - ? 

Coxsackie B 1 - 6 

Mumps 

ECHO 1-6,11,14,18, 
197 Coxsackie A2 , 
4,23 ; Coxsackie B 

Coxsa cki e A2 , 4 - 6, 
8 , 10 

Coxsackie AS, Al6 

Coxsackie AlO 

Uncommon 

Coxsackie B 1-5, Coxsackie 
A 7,9, ECHO 4,6,9, Arbo 

Coxsackie B 1,2,67 Cox
sackie A's, ECHOs 

Polio 1 - 3 , Coxsackie A 
and B, mumps, herpes 

Coxsackie A 1,3 , 9, mumps, 
influenza, mycoplasma, 
infectious mono 

Coxsackie B, bat salivary 
gland 

ECHO 14,17,18 

Coxsackie Al, 3 
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B. Etiology of Acute Respiratory Illnesses (Table 5) (From Ref. 4) 
(Also Ref . 6, 7) 

-------~~~~~~~~-------------------------------------------------------------

Age 
Group -

Syndrome Etiology 
Common Less Common 

p.dul ts 

. Infants 
and 
Children 

URI - rhinitis, 
pharyngitis, bron
chitis 

Pneumonia 

URI 

Rhinoviruses 

M. pneumoniae 

Parainfluenza 1, 
3 , Adeno 1,2,3, 
5 , 11 , 21 , influ-

Influenza A, B, para 
1,2,3, Coxsackie A21, 
adeno 4,7, respiratory 
syncytial, M. pneu
moniae 

Influenza A, B, adeno 
4 , 7 (military re
cruits) 

Parainfluenza 2,4, 
Coxsackie B 1 - 5, 
adeno 7, RS, M. 

enza A, B, rhino pneumoniae 

Pharyngo- conjunct ival Adeno 3,7,14 Adeno 1,2,5 
fever 

Croup Parainfluenza 1, Influenza A, B 
2,3, respiratory 

Bronchiolitis 

Pneumonia 

syncytial 

RS, parainflu
enza 1, 3 

RS, parainflu
enza 1,3 

Parainfluenza 2 

Adeno 3,7, Coxsackie 
B4, M. pneumoniae 

IV. Viral Chemotherapy: (Table 6) (Ref. 8, 9, 10) 

A. Inhibitors of initial stages - adamantanamine 
B. Inhibitors of DNA syn thesis - mitomycin C, halogenated pyrimi

dines, e.g., iododeoxyuridine 
C. Inhibitors of DNA- dependent RNA synthesis - actinomycin D 
D. Inhibitors of prote i n synthesis - puromycin and amino acid 

analogs, e.g., p - fluo rophenylalanine 
E. Inhibi t ors of matura t ion - N-methylisat i n-B-thiosemicarbazone 

(Marboran) 
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F, Inhibitors of viral release 
G. Selective inhibitors of virus multiplication - benzimidazoles, 

urea derivatives (ABOB) 
H. Interferon - Studies with actinomycin D suggest that interferon 

acts by inducing cellular synthesis of new messenger RNA which 
codes for a new cellular protein which inhibit~ ·· · .viral RNA syn
thesis. Statolon (a polysaccharide from penicillium) can induce 
interferon. (Ref. 10) 

v. Viral Oncogenesis: Many investigators have classified viruses asso
ciated with tumors on their oncogenic properties rather _than using 
structure and physicochemical characteristics as criteria. The 
latter method seems more sound. (Table 7) (Ref. 2,11,12) 

Group 

1 

2 

3 

Papovaviruses - polyoma , SV40, 
papilloma 

Adenoviruses 3,7,12,18,31 

Avian leukosis complex - Rgu_s 
sarcoma, eryt hroblastosis 

Mouse leukemia complex 
Mouse mammary cancer - Bitner 

Poxviruses - fib roma , myxoma 

Nucleic Acid Core 

DNA 

DNA 

RNA 

RNA 
RNA 

DNA 
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Science 145:1190, 1964 (Sept. 11). 



-9-

INHIBITORY SPECTRA OF ANTI-VIRAL AGENTS 

Agent 

1-Adamantanamine 
( Symmetrel) 

2~(a-hydroxylbenzyl) 

Benzimidazole (HBB) 

!satin ~- thiosemicarbazone 
(Marboran) 

5-iodo-2'-deoxyuridine 
(Herplex, Stoxil) 

Antiviral Spectrum 

Sensitive 

Some myxoviruses 
Rubella virus 

Picornaviruses (most 
entero and some 
rhino) 

Poxviruses 

SV4o, adeno, herpes, 
varicella, herpes 
zoster, vaccinia, 
Rous sarcoma 

Resistant 

Other myxoviruses, 
picornavirus, arbo
viruses, herpes 
simplex, pox virus 

Other picorna, reo
virus, arbo, myxo, 
adeno, herpes sim
plex, vaccinia 

Picorna, arbo, 
myxo, rabies, her
pes simplex 

West Nile 
Newcastle disease 




