
Can the absence of pain make you a hero? 

Do we need pain? 

Do we need analgesics? 

What problems are associated with current pain killers? 

•Respiratory suppression 

•Drowsiness 

•Itchiness 

•Nausea/vomiting 

•Constipation/gastrointestinal problems (e.g. ulcers) 

 

•Pain is essential to minimize damage to the organism 

•Pain leads to behaviour of damage avoidance and promotes tissue repair 

YES!!!! 

Effectivity? 

Unwanted effects (side effects) e.g.: 



Pain is essential to minimize damage to the organism 

 

Pain leads to behaviour of damage avoidance and promotes tissue repair 

 

Can the absence of pain make you a hero? 



UK: unknown 

ND: not tested 

Clin Genet (2007) 71:311 

In four families affected patients were offspring of known consanguineous mating 

Congenital indifference to pain (CIP) 



The gene SCN9A encodes 

for the voltage-gated Na+ 

channel NaV1.7 

Consanguineous family trees! 



W897X 

Frameshift I767X 

S459X 

W=Trp=tryptophane 

X=stop codon 

I=Ile=isoleucine 

S=Ser=serine 

Affected individuals are 

homozygous for mutation! 



A hydropathy plot allows to predict transmembrane segments of 
a membrane protein 

Voltage-gated K channel 



Voltage-gated Na+ channel topology  
(a-subunit) 
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• Approx 2000 amino acid residues 

• 4 repeats (I-IV) 

• Extracellular glycosylation sites 

• TM4: voltage sensor 

• inactivation loop with IFM sequence 

IFM 
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Mutant analysis in heterologous expression system 



Loss-of-Function mutation 
causes loss of pain sensation 

What does a Gain-of-Function 
mutation do? 



Waxman, S. G. Neurology 2007;69:505-507 



Fertleman, C. R. et al. Neurology 2007;69:586-595 



SCN9A mutations causing paroxysmal extreme pain disorder (PEPD) 



SCN9A mutations causing PEPD affect inactivation 



The anti-epileptic drug 

carbamazepine blocks the 

persistant current of the PEPD 

mutation T1461I  



Problems with animal models of SCNA9A loss 
of function 

A global knockout in mice is lethal(animals do not feed) 

 In rodents, but not primates, prominent in situ labelling 
in hypothalamus, pituitary and adrenal glands 

Ahmad S et al. Hum. Mol. Genet. 2007;16:2114-2121 

mouse 

rat 

monkey human 



What benefit do you see in the information gained from these studies? 

Now we know that SCN9A is essential for pain 

perception in humans. 

So what! 
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