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Methods 

The gold standard technique, whole-cell patch-clamp, was performed to measure TRPM3 ion channel activity in isolated NK cells of N=7 Australian males veterans who 
engaged in combat in Gulf War (fulfilling the CDC Case Definition and Kansas criteria for GWI, aged 52.57 ± 1.99), and N=7 male HC aged (45.86 ± 9.30). The TRPM3 

agonist, pregnenolone sulfate (PregS) was used to activate TRPM3 function, while ononetin was applied as a TRPM3 antagonist. Statistical comparison was performed 

by Mann-Whitney and Fisher’s exact test.
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Aim 

Given the potential for TRP channels to be modulated by various environmental and toxic stimuli, such as those experienced by veterans during the Gulf War and the 

similarities between GWI and ME/CFS, this study aimed to investigate TRPM3 function in Natural Killer (NK) cells from veterans diagnosed with GWI in comparison 

with healthy controls (HC).
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Conclusions 

● A significant impairment in TRPM3 ion channel function in NK cells 

from GWI veterans.

● TRPM3 dysfunction is potentially involved in the pathomechanism of GWI.

● Pharmacotherapeutic intervention for TRPM3 may provide a possible 

treatment for GWI.

Results

 1- TRPM3 ion channel in HC and GWI participants.

● Healthy control

 

Background

In 1990 and 1991, almost one million defence personnel from 41 countries engaged in combat in the Gulf War, being exposed to diverse hazardous environmental 

stressors, biological or chemical agents and prophylactic strategies1,2,3. It is estimated that from 25% to 32% of those veterans engaged in the Gulf War continue to 

suffer from health issues and disabling symptoms, which characterise a chronic, debilitating, and multisystem disorder known as chronic multi-symptom illness or Gulf 

War Illness (GWI)4,5. Although GWI aetiology remains elusive, exposure to multiple toxicant agents, vaccines and medications is the most plausible cause of this 

condition3,6. Interestingly, GWI significantly overlaps another multisystem disorder, Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS), which is 

associated with impaired Transient Receptor Potential Melastatin 3 (TRPM3) ion channel7, 8, 9.

● GWI

2- Impaired TRPM3 ion channel 

activity after PregS in NK cells from 

GWI participants. 

Figure 2. Bar graphs representing TRPM3 current 

amplitude at +100mV after stimulation with 100μΜ 

PregS in GWI (N=7; n=52) compared with HC (N=7; 

n=56). N refers to number of participants and n to 

number of records analysed. Data are represented as 
mean±SEM, analysed using Mann-Whitney. 

Figure 1.a.d. A representative time-series of current amplitude at +100mV and -100mV showing the 

effect of 100μΜ PregS and 10μΜ ononetin on ionic currents in isolated NK cells from HC (a) and GWI 

participants (d). b.e. Current-voltage relationship (I–V) before and after PregS  stimulation in a HC cell 

(b) and GWI participant cell (e). c.f. I–V before and after application of ononetin in a HC cell (c) and 

GWI participant cell (f) .

3- PregS-evoked currents are resistant to ononetin in NK cells 

from GWI participants.

Figure 3. Summary TRPM3 activity after ononetin modulation. a. Bar graphs representing TRPM3 

current amplitude at +100mV after inhibition with 10μΜ ononetin in presence of PregS, GWI (N=7; 

n=48) compared with HC (N=7; n=46). b. Bar graphs representing sensitive and insensitive cells to 

10 μΜ ononetin in presence of PregS. Data are analysed using Mann-Whitney and Fisher’s exact 
test, represented as mean±SEM. N refers to number of participants and n to number of records 

analysed.
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