
Dual Detoxification Therapy Enables Rapid Functional Recovery and Systemic 
Stabilization Following Acute Alcohol Intoxication 

Acute alcohol intoxication within operational cycles in military settings 
demands rapid return to duty before full physiological recovery.  

Short-term effects 
(Functional)1-2

Triggered mainly by 
high EtOH exposure 
•Impaired motor 
coordination and task 
performance

•Lasts for min-hrs
•Behavioral/functional 
outcomes restored by 
BAC reduction

Acute 
alcohol

intoxication  

Triggered mainly by acetaldehyde 
(AcH) accumulation from EtOH 
metabolism in the bloodstream
•Hematological and oxidative 
disturbances

•Delayed physiological recovery
•Increased risk of secondary 
complications

•Lasts for hrs-days
•Effects persist beyond BAC 
normalization

Long-term effects 
(Systemic)3-4

Existing supportive care lacks the ability to enable rapid 
functional restoration or prevent delayed systemic 

complications.

Background

Results

GOA26 is a combination therapy comprising the enzyme alcohol 
dehydrogenase (ADH386), a recombinant engineered ADH variant, and the 

sequestering formula SF26, an AcH-scavenging agent.

Two complementary animal models evaluated the short-term functional 
and long-term systemic recovery upon EtOH exposure.

EtOH 1 g/kg IP; ADH-M (50 or 100 mg/kg IV) (an ADH variant) at ~15 
min post-EtOH or pre-EtOH exposure

Assessment Method: Beam-Walking and Activity Box tests to assess 
motor coordination. 
Outcome Measures: Motor coordination latency, distance traveled, 
absence of treatment-related toxicity.

Assessment Method: CBC parameters (WBC, RBC, hemoglobin, 
hematocrit, platelets) at 0, 24, 48 hrs.
Outcome Measures: Hematological parameters, absence of 
treatment-related toxicity.

Control Groups: Vehicle (Arm #1, n=3); EtOH alone (Arm #2, n=4)
Treatment Groups (n=3 each): 
Pre EtOH: ADH-M 50 or 100 mg/kg (Arms #3 and #4)
Post EtOH: ADH-M 50 or 100 mg/kg (Arms #5 and #6)

Functional Recovery Model in Mice (DBA/2J)

2 EtOH groups: EtOH 1.2 g/kg (high dose Cmax=1,633 µg/mL, n=10) or 
2.5 g/kg (severe dose Cmax=3,598 µg/mL, n=10) oral gavage 
Each EtOH group had 3 treatment arms: EtOH alone (n=8), ADH386 
IV alone (n=6), GOA26 IV (90–105 minutes post-EtOH) (n=6)

GOA26: Showed hematological recovery vs EtOH alone, with 
consistent normalization of hematological parameters (Fig 3).

ADH386 alone: Showed hematological recovery vs EtOH alone, 
however, was associated with residual  hematological alterations.

Systemic Recovery Model in Pigs

ADH386: 
Enzymatic metabolism of 
EtOH in bloodstream, 
reduces blood alcohol 
concentration (BAC) and 
promotes  functional 
recovery (short-term).

SF26: 
Concurrently scavenges
circulating AcH, the toxic metabolite 
of EtOH, thereby aiding systemic 
stabilization and preventing delayed  
physiological dysregulation 
(long-term).
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Figure 1 : Mechanism of action of dual detoxification pathway Figure 2. Motor functionality in mice with ADH-M treatment

Endogenous EtOH metabolism pathway 

Dual detoxification (GOA26 pathway) 

LONG-TERM (hrs-days): Systemic Stabilization

SHORT-TERM (min-hrs): Functional Recovery

Functional Recovery Outcomes in Mice
Activity Box test: ADH-M reversed EtOH-induced motor impairment in 
a dose-dependent manner, with maximum effect at 100 mg/kg.

Systemic Recovery Outcomes in Pigs: 
High EtOH dosage (1.2 g/kg): 
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Beam-Walking test: ADH-M restored motor coordination within 15–20 
minutes by reversing EtOH-associated ataxia and hind limb slips (Fig 2).
Toxicity: No treatment-related toxicity was observed.

GOA26: A novel dual detoxification therapy which counters both 
short- and long-term effects (Fig 1). 

Abbreviations: Acetyl-CoA, acetyl coenzyme A; AcH, acetaldehyde; ADH, alcohol dehydrogenase; ADH386, recombinant engineered ADH variant 386; ADH-M, ADH variant M; ALDH, aldehyde dehydrogenase; BAC, blood alcohol concentration; CBC, complete blood count; Cmax, maximum concentration; DBA, Dilute Brown 
Non-Agouti: a mouse strain; EtOH, ethanol; g, gram; hrs, hours; rHRS, residual hematological recovery score; IP, intraperitoneal; IV, intravenous; kg, kilogram; mg, milligram; min, minute; RBC, red blood cell; SD, standard deviation; SF26, sequestering formula 26; WBC, white blood cell.
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Alcohol exposure and mechanisms of tissue injury and repair. Alcohol Clin Exp Res. 2011;35(3):392-399.  
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Key Findings/Discussion

ADH386 alone showed persistent stress- and inflammation-associated 
hematological abnormalities.

GOA26 demonstrated more consistent recovery with attenuation of 
abnormalities developed by ADH386 alone.

Distinction between  ADH386 alone and GOA26 treatments became more 
pronounced compared to lower dose EtOH exposure (Fig 3).

Severe EtOH dosage (2.5 g/kg): 

No treatment-related hematological toxicity.
Figure 3. Residual hematological recovery score (rHRS) analysis in pigs with ADH386 

or GOA26 treatment
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rHRS: Number of ethanol-responsive hematological parameters outside their laboratory reference intervals (0-5): RBC, 
hematocrit, hemoglobin, WBC, and neutrophils. Lower scores indicate better recovery (0 = all parameters within 
reference intervals). Data are presented as mean ± SD, with individual animal scores in parentheses.

Functional Recovery: ADH-M enabled rapid restoration of motor 
coordination and locomotor function, with dose-dependent improvement 
and return to baseline within 15–20 minutes. Maximum therapeutic effect 
observed at 100 mg/kg.

Systemic Recovery: GOA26 combination therapy demonstrated consistent 
hematological recovery at both high and severe EtOH exposure.

Safety: No treatment-related toxicity, no delayed organ deterioration, and 
no immune-mediated adverse effects were observed across all dose 
levels and exposure conditions.

High Exposure (1.2 g/kg; equivalent to 7 standard [30 mL each] drinks in 
humans): GOA26 combination therapy accelerated recovery at 24 hours, 
with sustained improvement at 48 hours. Early recovery was maintained 
over time. 

Enzymatic EtOH clearance via ADH-M alone enables rapid 
restoration of functional performance.
Dual detoxification strategy (GOA26 therapy) concurrently targets both 
EtOH and its toxic metabolite AcH, thereby enabling functional recovery as 
well as systemic stabilization post-alcohol intoxication.

Severe Exposure (2.5 g/kg; equivalent to 14 standard drinks in humans): 
GOA26 combination therapy prevented the delayed dysregulation at 48 
hours, as seen in ethanol-only controls, and was associated with reduced 
variability along with more consistent physiological trajectories.

GOA26 combination therapy provides integrated evidence for:

Clinical Implications: These study findings support the potential use of 
GOA26 therapy in acute alcohol intoxication in military settings, facilitating 

earlier return to duty and reducing the risk of delayed complications.

Conclusions
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Clinical implications of alcohol (EtOH) intoxication include both short-term 
(acute) and long-term (systemic) effects.1-4

Lower performance values indicate impaired performance
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Absence of 
treatment
-related 
complications

Immediate 
restoration of motor 
coordination and 
operational readiness

Early 
hematological and 
systemic 
stabilization

Prevention of 
delayed 
physiological 
dysregulation


