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Figure 6: Effects of cysteamine on a Syrian hamster model of SARS-CoV-2 infection. (A) 

Study design for assessing the effect of cysteamine in Syrian hamster model of COVID-19. 

Cysteamine (100mg/kg) was administered twice daily via intraperitoneal injection for 5 days, with 

the first dose given 2 hours prior to the virus inoculation on Day 0. (B) Viral RNA levels in the 

lungs of animals treated with cysteamine relative to the vehicle control group. (C) Lung weights, 

normalized to the terminal body weights, of the animals. Total protein (D) and total cell counts (E) 

in the BAL fluid of hamsters treated with cysteamine with respect to the vehicle controls. (F-I) 

Differential leukocyte counts in the BAL fluid of animals, showing (F) neutrophil, (G) 

macrophage, (H) lymphocyte and (I) eosinophil counts in treated and vehicle control groups. (J, 

K) Histopathology scores for mixed cell (macrophages and neutrophils) inflammation in the 

peribronchovascular and the centriacinar regions of the lung (J) and alveolar hemorrhage (K) in 

the lungs of animals treated with cysteamine relative to vehicle control group. (L) Representative 

images of the lung sections of the animals highlighting the extent of alveolar hemorrhage in the 

animals from the two groups. Scale bar for 4X images equal 200µm; scale bar for 10X images 

equal 500µm. Control – intraperitoneal vehicle control group; CYS - cysteamine. Each group had 

N=10 animals. 2 BAL samples from the cysteamine group could not be analyzed due to a technical 

error. Data are mean ± SEM. Statistical significance was analyzed by two tailed, unpaired t-test 

between cysteamine treated (CYS) and respective control group (control).  
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Table 1:  Comprehensive list of currently approved thiol-based drugs or drugs that generate a thiol-containing metabolitea 

 Compound Structure pKab Route of 

administration 

Clinical 

indications 

1 N-acetylcysteine 

 

 

 

 

9.5 Oral, Inhaled, 

Intravenous 

Mucus pathology; 

acetaminophen 

toxicity 

2 2-mercaptoethane sulfonate, 

sodium salt (Mesna) 

 9.2 Oral, Inhaled, 

Intravenous 

Mucus pathology 

3 Cysteamine  

 

8.2 Oral Cystinosis 

4 Bucillamine  

 

 

8.4, 

10.2 

Oral Rheumatoid 

arthritis 

 

5 Tiopronin  

 

 

8.7 Oral Cystinuria 

6 Penicillamine 

 
 

8.0 Oral Wilson’s disease; 

Rheumatoid 

arthritis; heavy 

metal poisoning; 

cystinuria 

7 Dimercaptosuccinic acid 

(DMSA) 

(Succimer) 

 

8.9, 
10.8 

Oral Heavy metal 

poisoning;  

cystinuria 

8 Erdosteine  

(parent drug) 

Met I  

(active metabolite) 
 

 Oral Mucus pathology 
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9 Glutathione 

 

 Oral Supplement  

10 Amifostine (parent drug) 

WR-1065 (active 

metabolite)  

7.7  

(WR-

1065) 

Intravenous Chemotherapy and 

radiation 

protective agent 

11 2,3-Dimercaprol 

  

8.6 Intramuscular Heavy metal 

poisoning 

Sulfide drug (Negative Control) 

12 Carbocysteine     

a Not shown are three thiol containing drugs (Captopril, Zofenopril and Racecadotril) in which primary mechanisms of action is 

not through reactions with the thiol group 

b pKa values from published literature and PubChem 
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