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Introduction
Current known mechanisms related to the COVID-19 anosmia pathology:

    A. Olfactory Cleft Inflammation               B. Acute Respiratory Distress Syndrome (ARDS)

Question: Does SARS-CoV-2 influence the olfactory epithelium’s mucus secretions, leading to 

anosmia? 

Conclusion

Results

Fig. 2 Histological imaging of the olfactory epithelium at 40x on Light 

Microscopy; DPI: days post-infection; **: compared to earlier DPI 

From these findings, we speculate that:

1. SARS-CoV-2 infection significantly decreases mucin production at 2 DPI and 3 DPI 

2. increase in BG area at later timepoints suggests BG remodeling → recovery can be attained post-infection

3. increase in BG area in 35 and 42 DPI suggests BG overcompensation → increased mucin production. 

We speculate that olfactory behavior is enhance through the regulation of mucin production by the BG. 
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This study was funded by NIH R01 AI129198.Fig. 1 Visual for Experimental Protocol, Staining,  and Data Collection

Max time:

 5 mins

Sectioning: Thin nasal coronal sections (5 μm 

thickness) were mounted on glass slides.

Stains: Alcian blue: mucus visualization 

Nuclear fast red: counterstain 

Fig. 3 Box-and-Whisker plot of the Bowman’s Glands’ Area in Hamsters Infected with SARS-CoV-2. 

Significant differences compared to the mock group were determined by one-way ANOVA followed 

by post-hoc paired  t-test. * p<0.05. Mock n=4; all infected groups n=4
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Fig. 4 Box-and-Whisker plot of the Time (s) taken for 

hamster to find hidden cookie. The time required for the 

hamsters to find the hidden cookie were shown in the box 

plots. The broken line indicates the cut-off value of 

measurement (300s). Significant differences compared to 
mock group were determined by one way ANOVA followed 

by Dunnett’s post hoc test. * p<0.05. Mock n=8; all 

infected groups n=4
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Recovery of Anosmia in hamsters infected with SARS-CoV-2 is 

correlated with repair of the olfactory epithelium

Purpose: Analyze histological changes in Bowman’s Glands (BG) of hamsters 

infected with SARS-CoV-2 which developed anosmia
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BOWMAN’ S GLANDS HISTOLOGY

• 2, 3, 5 DPI: Decreased ciliated epithelium

• 2, 3, 5 DPI: Crescent-like BG morphology 

• Mock group: more elongated, oval shapes. 

Further analysis is needed to quantify the degree of 

change. 

BOWMAN’ S GLANDS AREA

• The BG area between groups was found to be 

significantly different via ANOVA testing (p<0.05). 

• Ad hoc paired t-testing revealed significant 

differences when the mock group was compared 

with 2, 3, 35, and 42 DPI (p<0.05).

• Significant decrease in BG area in 2 and 3 DPI, 

compared to the mock group.

• Significant increase in BG area in 35 and 42 DPI 

groups, compared to the mock group.

Buried Cookie Test Results

ANIMALS 36, five to six-

week-old, Female Syrian 

Golden Hamsters 
Infected Group (n=32) hamsters, intranasally infected with 

105 50% tissue culture infectious dose of SARS-CoV-2 (𝛼 strain) 

diluted in phosphate-buffered saline (PBS) 

Mock Group (n=4) hamsters intranasally administered only with 

PBS. 

The infected hamsters were separated into 

groups dependent on which day they 

were given the Buried Food Test and 

sacrificed. 

All hamsters were housed in the 

animal biosafety level-2 (ABSL-2) 
and ABSL-3 facilities within the 
Galveston National Laboratory at 

the University of Texas 
Medical Branch (UTMB).

OLFACTORY FUNCTION Assessed by Buried Food Test

1. An empty housing cage was prepared with ~3 cm of wood 

fiber chips bedding. 

2. In one corner, a honey-flavored Teddy Graham (Nabisco) was 

buried ~ 1 cm below the surface of the bedding. 
3. In the corner diagonal to the cookie, a hamster was placed, 

the lid closed, and a timer started. 

Time was stopped and recorded, once 

the hamster  revealed and grasped the 

cookie. Hamsters were given 

a maximum of 5 min (300 s) to find the 

cookie.

Collected muzzles were fixed in 10% 

buffered formalin for 7 days before 

removal from the BSL-3 facilities. 

Tissue Extraction and Decalcification: Olfactory bulbs, 

nasal tissue, and olfactory epithelium (OE) were 

extracted from the skull and decalcified with EDTA (10% 

w/v) and embedded in paraffin. 

Tissue Visualization: epifluorescent 

microscope (Nikon TE2000), at 40x, 

and captured using Nikon NIS 

Element software.

Olfactory Structure Verification: main olfactory 

epithelium on the dorsal nasal conchae in the nasal 

cavity of the hamsters.

BG Area Measurements: NIH 

ImageJ software was used to 

outline the BG and calculate the 

area within the outline.
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