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Introduction 



(Modified from nationalgeographic.com) 



Illness 



(Adapted from www.vaccines.gov) 



Adenovirus 

Coronavirus 

Rhinovirus 

Influenza Virus Common Cold Viruses 
(e.g. rhionvirus, adenovirus, coronavirus) 



 Cellular damages 
 Mucus production 
 Inflammation 

  Protective reflex originally 
 Many droplets 
 Virus-laden aerosols 

Sneezing Coughing 

Vagus nerve Trigeminal nerve 



Aggressiveness 



Hantaviruses 

Rabies Virus 

Borna Disease Virus 



 Rabies as example 
 Single-stranded,  
     -ve standed RNA virus 
 Rhabdovirus 
 Fatal zoonotic 
     neuroinvassive disease 
 Three stages : 

 

3) Third stage –  
     throat/jaw muscles  
     paralysis, drooling,  
     death  

     1) First stage – 
          replicating in bite sites 

2) Second stage –  
     furious rabies,  
     hyperreactivity,  
     irritable, restless,  
     violently aggressive  



Feeding 



Arbovirus 
 Arthropod vectors  
 e.g. Dengue Virus,  
    Yellow Fever Virus 

 Only as passengers? 
  Also as hosts  
 Changed host-seeking, 
    blood-feeding processes 



 Flying around longer  
 Longer time for full feeding 
 

Increased biting rate  
for better viral 
transmission 

 Blood source detection ability enhanced  
 Less efficient ingestion  
 More biting  
 Increased saliva output 
 

 Feeding regulation organs: 
    - Central nervous system 
    - Peripheral sensory organs 
    - Abdominal organs  
    - Salivary glands 
   .All heavily infected 
 



Plant viruses  
 e.g. Tomato Spotted Wilt Virus (TSWV) 
 Insects only as vectors?  
 Inserts also as hosts  
 Feeding patterns altered 
 

Thrips Aphid 



 Tiny insets feeding on plants  
 Probing through plant  
    epidermis with stylets 
 Sucking out cellular contents 

 
 

 

Increased feeding 
for better viral 
transmission 

 Feeding up to three times more  
 Causing almost three times  
    more probes 
 Virus – laden saliva 

 
 

 

(Adapted from viralzone.expasy.org/all_by_protein/3738.html 



Mating 



Rats & Mice  
 Libido dialed up 
 Mating processes changed 
 Viral infections 
 

Flaviviruses Hantaviruses 



 Hosts’ neuroendocrine  
    mechanisms highjacked  
 Infected males’ enhanced  
    odour attractiveness for  
    oestrus females 
 Elevated testosterone level  
 More sexually active 
 

More frequent close contact 
for better viral transmission More testosterone 

Female Infected male 

Infected male 

Female 

Sa
ra

h 
Bu

sh
 



Field Crickets   
 Gryllus texensis 
 Iridovirus - large icosahedral,  
    cytoplasmic, double-stranded  
    DNA viruses 
 Courtship songs  
 Cricket iridovirus IIV-6 (CrIV) 

Iridovirus 



 Infected male 
    - at least twice as fast to start singing  
    - Enhanced sex drives 
    - Sterile:  
      1) testis cells not infected  
      2) sperm cells little or no motility 

More time and  
energy for  
mating and  

virion generations 

 Infected females 
    - Sterile:  
      1) Cannot produce eggs  
      2) Ovaries replaced by fat body  



Cognition 



Acanthocystis Turfacea Chlorella virus-1 
 Commonly-found, giant,  
    double-stranded DNA virus  
 Infecting freshwater  
    green algae  

 Virus's DNA in humans'  
    oropharyngeal regions 
 Over 40% randomly  
    selected individuals 

Acanthocystis Turfacea Chlorella virus 



 



 Poorer performances in  
    cognitive and motor skill tests 
 10% worse in spatial orientation  
 Lower speed, accuracy and  
    attention of visual processing 
 Infected mice, similar deficits  
 Not associated with sex, income, 
    education level, race, place of birth,  
    or cigarette smoking 
 

 
1) Altered hippocampal  
     multiple gene expression  
2) Changed dopamine  
     recognition ability 

         



Human Papillomavirus 
 Small, non-enveloped,  
    double-stranded DNA tumor virus  
 e.g. cervical cancers, anal cancers, etc.  
 Joint studies:  
    the University of Pennsylvania & 
    the University of Amsterdam 
 Focal cortical dysplasia type IIB (FCDIIB): 
    - sporadic developmental malformation  
    - cerebral cortex 
    - pediatric epilepsy 
    - cognitive decline 

HPV 



 



 Immunohistochemistry + PCR +  
    in situ hybridization 
 HPV16 oncogenic protein E6 &  
    capsid protein L1 in  
    FCDIIB balloon cells  
 All 50 FCDIIB cases involved 
 Other normal samples  
    all not detected 

(Adapted from dal Maschio M., 2012) 

 Animal tests: 
    - E6 expression in  
      fetal mouse brains  
    - In utero electroporation 
    - Similar developmental  
      malformations 



 The University of California  
 Opponent views 
 Repeated experiments  
    in 14 FCDIIB samples 
 No HPV detected 
 Contaminations or unknown  
    cross-reactions with  
    neuroglial proteins?  

 The first team  
 Serious defenses 
 FCDIIB brain tissue specimens 
 Obtained under sterile  
    surgical conditions 
 Aerosol controls 



Summary 



Controlled  
Illness 

Reduced  
Cognition 

Enhanced 
 Feeding 

Increased  
Aggressiveness 

Manipulated 
Mating 

C
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