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Viruses Known or Suspected to be Fought by
Liposomal Glutathione

Based on comprehensive research findings, liposomal glutathione (L-GSH) demonstrates
significant antiviral effects against numerous viral pathogens. The evidence spans both direct

antiviral activity and immune system enhancement that helps the body combat viral infections
more effectively.

Respiratory Viruses

SARS-CoV-2 (COVID-19)

Liposomal glutathione shows particular promise against SARS-CoV-2 infection. Research
demonstrates that:[1[2l

e COVID-19 patients with higher GSH levels experience milder symptoms and shorter illness
durationl2l

e L-GSH significantly reduces pro-inflammatory cytokines like IL-6 and TNF-alpha, which
drive the cytokine storm characteristic of severe COVID-19 131

e The treatment reduces oxidative stress and prevents excessive fibrin clot formation,
addressing immunothrombosis <:omp|icationsIél

e SARS-CoV-2 depletes cellular glutathione by inhibiting nuclear import of NRF2, making
supplementation particularly beneficiall2l

Respiratory Syncytial Virus (RSV)

Studies show that oral liposomal glutathione treatment significantly improves immune defense
against RSV:141

e Enhanced alveolar macrophage function for RSV phagocytosis

e Reduced viral growth in both bronchoalveolar lavage and whole lung tissue

e Decreased acute lung injury markers and inflammation

e Improved cellular antioxidant capacity



Influenza

C[%Ilul'glthione metabolism plays a crucial role in influenza infection outcomes. Research indicates:

e Cellular GSH content is inversely related to influenza virus replication3l

e GSH supplementation in drinking water reduces viral titers in murine lungs during
influenza (8l

e The cellular antioxidant is essential for proper antiviral immune responses

Herpes Viruses

Herpes Simplex Virus Type 1 (HSV-1)
Extensive research demonstrates GSH's effectiveness against HSV-1: 12 18]

e Exogenous GSH inhibits HSV-1 replication by over 99% in laboratory studiesZ

¢ The inhibition occurs at very late stages of the viral life cycle without affecting cellular
metabolismZl

e GSH treatment dramatically reduces extracellular and intracytoplasmic virus particles[Zl

Epstein-Barr Virus (EBV)
EBV-infected cells show altered glutathione metabolism: 81 [10]
e EBV infection controls glutathione concentration through specific cellular mechanisms

e Clutathione biosynthesis is critical for early stages of EBV transformation

e Clinical treatments often include glutathione or its precursor NAC for EBV-related
conditions 11

Human Cytomegalovirus (HCMV)
HCMV infection dramatically increases glutathione levels in infected cells: [121 [13]
¢ Virus-infected cells show greatly elevated GSH due to activation of synthetic enzymes

e The virus utilizes specific mechanisms to protect cells from oxidative stress during infection

e GSH is essential for successful viral replication and protecting key cellular processes

Varicella-Zoster Virus (VZV)

While direct antiviral effects require further study, glutathione plays important roles in VZV
pathophysiology: 141 151

e VZV proteins have been studied in conjunction with glutathione S-transferase systems

e The virus affects cellular redox balance, suggesting GSH supplementation may be beneficial



Hepatitis Viruses

Hepatitis A, B, C, and E Viruses
Glutathione status is closely linked to hepatotropic virus outcomes: 1161 [171 [18]

e GSH deficiency is associated with more severe hepatitis presentations

e Combination therapy with reduced glutathione and standard treatments shows improved
liver function markers[18l

e Enhanced viral clearance rates and reduced liver fibrosis with GSH supplementation

e GSHis particularly important in liver detoxification and protection against viral hepatitis

HIV and Immunodeficiency

Human Immunodeficiency Virus (HIV)
Extensive research supports liposomal glutathione as an adjunctive HIV therapy:“—glf&l[ﬂfﬁl

e HIV-positive individuals demonstrate significantly diminished GSH levels 2l

e L-GSH supplementation increases IL-2, IL-12, and IFN-y while decreasing IL-6, IL-10, and
inflammatory markersi2l

e Low GSH levels predict poor survival in HIV patientsfﬁl

e GSH helps restore Th1/Th2 immune balance critical for controlling HIV progressionlﬂl

Flaviviruses

Zika Virus
Novel research shows promising antiviral effects against Zika: 231 [24] [25]
e A glutathione-enhancing amino acid formulation inhibits Zika replication by up to 90% 23

e GSH synthesis pathways have antagonistic effects against Zika virus[23l

e The antioxidant response helps counteract viral-induced cellular damage

Dengue Virus

GSH plays important roles in dengue virus pathophysiology: {261 (271

» Dengue NS5 protein undergoes glutathionylation, affecting viral enzyme activity 1261
e Liver injury in dengue patients correlates with decreased glutathione enzyme levels[2Zl

e Antioxidant enzyme imbalances peak around day 5 of infection when symptoms are most
severe



West Nile Virus

Research demonstrates complex interactions between West Nile virus and cellular glutathione:
[28] [29] [30]

e WNV infection initially induces ROS but then elevates cellular GSH levels as a protective
response 32

e The virus reprograms liver metabolism, including glutathione pathways22l

e Elevated GSH helps infected cells resist oxidative stress during infection

Other Significant Viruses

Human Papillomavirus (HPV)
GSH is essential for HPV infection and replication:lﬂl[ﬂl

e Cellular glutathione is required for efficient post-Golgi trafficking of HPV

e HPV E7 protein interacts with glutathione S-transferase, affecting cellular survival
pathwayslﬁl

e GSH depletion blocks HPV infection by preventing nuclear localization of viral components

Rotavirus
Studies show glutathione depletion during rotavirus infection: 1331 [341 [35]

e Rotavirus infection significantly reduces glutathione and related antioxidant enzymes 33

e Higher secretory IgA levels (associated with better GSH status) protect against epithelial
damage[34l

¢ GSH supplementation may help maintain intestinal barrier integrity during infection

Norovirus

Limited research suggests glutathione involvement in norovirus pathophysiology: 33l

e Murine norovirus infection alters oxidative stress markers
e Reduced glutathione reductase activity observed in infected tissues

e More research needed to establish therapeutic potential

Immune System Enhancement

Beyond direct antiviral effects, liposomal glutathione enhances overall immune function critical
for fighting viral infections: [s6] [37] [38]

« Natural Killer (NK) Cell Activity: L-GSH increases NK cell cytotoxicity by up to 400% 281
e Lymphocyte Proliferation: Enhanced by up to 60% with GSH supplementationfﬁl



Cytokine Balance: Promotes beneficial Th1 responses while reducing excessive
inflammation 1321

Oxidative Stress Reduction: Decreases markers like 8-isoprostane by 35% 361

Clinical Implications

The research strongly supports liposomal glutathione as a broad-spectrum antiviral adjunct
therapy. Its mechanisms include:

1.
2.
3.
4.

Direct antiviral activity through interference with viral replication cycles
Immune system optimization by enhancing cellular and humoral immunity
Oxidative stress reduction protecting cells from viral-induced damage

Inflammation modulation preventing excessive immune responses

Liposomal formulations are particularly important because they overcome the poor oral
bioavailability of standard glutathione supplements, achieving 20-fold higher blood levels and
superior intracellular delivery.[§l

The evidence suggests that liposomal glutathione may be beneficial as both a preventive
measure and therapeutic intervention for a wide range of viral infections, with particularly strong
evidence for respiratory viruses, herpes viruses, hepatitis viruses, and HIV.
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