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OPINION

ICAM-1 K469E polymorphism, increased 
risk of neurocysticercosis occurrence and 
immunopathological defect
Polimorfismo ICAM-1 K469E, aumento do risco de ocorrência de neurocisticercose e 
defeito imunopatológico

Dear Editor, 
Neurocysticercosis is an important infectious neuropsy-

chiatric disorder1. The infection is caused by a parasite and 
is common in several tropical countries around the world. 
The role of immunity of the host for protection against 
neurocysticercosis is very interesting. The observation by 
Silva et al.2 on interleukin 4 (IL4) and neurocysticercosis is 
a good example. Here, we would like to draw more atten-
tion to a complex immunological defect that can underline 
increased risk for neurocysticercosis. We would like to dis-
cuss the closely-related molecule, intercellular adhesion mol-
ecule-1 (ICAM-1).  Recently, it was reported that the poly-
morphism of ICAM-1, the superfamily of immunoglobulin 
proteins, plays an important role in the susceptibility to neu-
rocysticercosis. In general, ICAM-1 is a required molecule in 
the T cell immunological response. The ICAM-1 K469E poly-
morphism is reported for its relationship to the increased 
risk of neurocysticercosis3,4. Here, the authors would like to 
explain the observation based on the basic principle of quan-
tum molecular biochemistry. In fact, the exchange change in 

ICAM-1 K469E is a change of a single amino acid “K (lysine)” 
to “E (glutamate)”. This can result in a molecular weight 
change from 146.19 g/mol to 147.13 g/mol or equal to 
+0.94 g/mol, which means it requires more substrate (more 
ICAM-1) in the biological reaction or it becomes more dif-
ficult to complete the biological process. Hence, there is no 
doubt that having ICAM-1 K469E can result in a defect in the 
natural immunological protection and “increased risk of the 
occurrence of neurocysticercosis.” This phenomenon is the 
same as seen in cases of drug resistance in many medical dis-
orders due to a single amino acid change5,6. It can also further 
explain the recent report in by Silva et al. that the “absence 
of IL-4 induces lower encephalitis2.” It has been proven that 
IL-4 is an important factor stimulating the ICAM-1 expres-
sion7. Lack of IL-4 can play a similar pathological role to poly-
morphism, which results in lack of a sufficient amount, or an 
increased amount of ICAM1 required, for an immunological 
response to neurocysticercosis. 
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