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Abstract 
Background: Behçet's disease (BD) is a multisystemic vasculitis that is treated with colchicine. Based on 
observations, the number of patients with COVID-19 in the BD patient population is low, and the severity of COVID-
19 is also very low. Such observations led to the hypothesis that colchicine can reduce the occurrence and severity 
of COVID-19 in patients with BD.  
Objectives: This study aimed to investigate the effects of colchicine in preventing COVID-19 or reducing the severity 
of the disease in patients with BD, emphasizing the identification of the target proteins of colchicine. 
Methods: According to a retrospective case-control study, the frequency of patients with COVID-19 was 
determined in two groups of BD patients treated with colchicine or not during the COVID-19 pandemic. Patient 
information was collected through telephone interviews and then subjected to statistical analysis. Also, based on 
in-silico studies and molecular docking, the target proteins of colchicine, which probably play a role in preventing 
the COVID-19, were identified. 
Results: 65 qualified patients with BD participated in this study. Among them, 44 were women and 21 were men. In 
this population, only 40% of patients, including 20 women and 6 men, had experienced COVID-19. Also, only 27.7 
percent of this population (11 women and 7 men) were treated with colchicine, and the majority of the population 
(72.3 %) was not under treatment with colchicine at the start of the COVID-19 pandemic. Based on the in-silico 
results, one hundred proteins were introduced as colchicine targets and it was shown that colchicine can effectively 
interact with some proteins such as Tubulin beta-1 chain, Histone deacetylases 6,1,3, ADAM17, E-selectin and 
angiotensin-converting enzyme 2. 
Conclusion: Inhibiting the activity of Tubulin beta-1 chain proteins, Histone deacetylases 6,1,3, ADAM17, E-selectin, 
and angiotensin-converting enzyme 2 following the interaction of colchicine with these proteins can be the reason 
for the prophylactic effects of this drug in preventing COVID-19 or reducing the severity of the disease. 
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1. Introduction 

The global outbreak of COVID-19, caused 
by the SARS-CoV-2 virus, has led to an 
unprecedented and challenging situation. 
The disease manifests itself in a variety of 
ways, ranging from asymptomatic or mild 
forms to severe pneumonia, multiple organ 
failure, and even death (1-3). Inflammation is 
a significant factor in severe cases of COVID-
19. Inflammatory markers such as C-reactive 
protein (CRP), ferritin, interleukin-6 (IL-6), 
interleukin-1 (IL-1), and other cytokines are 
seen to increase in severe cases (4, 5). 
Finding effective drugs to control and treat 
the inflammation caused by the new 
coronavirus, which leads to COVID-19, is a 

significant challenge. Currently, various 
medicines are used at different stages of the 
disease. Despite the many proposed drugs 
for treating COVID-19, none of them have 
proven to be completely effective (6). 
However, colchicine is one of the possible 
drugs that could be useful (7). 

Colchicine is a medication primarily used 
to treat acute gout, certain auto-
inflammatory syndromes like Behçet's 
disease (BD), Steele's disease in adults, and 
familial Mediterranean fever. It can also be 
used to treat pericarditis (8). Colchicine has 
been found to inhibit inflammation in the 
blood vessels, which can be beneficial for 
patients with coronary artery disease (9, 10). 
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Colchicine can reduce the production of free 
radicals such as superoxide in neutrophils 
(11). By disrupting the inflammatory activity, 
it leads to the suppression of caspase-1 
activation and subsequently prevents the 
release of IL-1 and IL-18 (12). Colchicine, as 
an available drug, inhibits the NLRP3 part of 
inflammasomes. Due to NLRP3 activation and 
vascular endothelial inflammation during 
COVID-19, colchicine has been suggested as a 
possible treatment for SARS-CoV-2-
associated inflammatory disease (12, 13). A 
limited number of small clinical trials have 
evaluated the effects of colchicine in 
hospitalized patients with COVID-19. 
However, none of the studies had sufficient 
evidence to identify the drug's effect on 
preventing mortality (14, 15). In one study, 
Yasmin et al. showed that the use of 
colchicine in COVID-19 patients reduced 
inflammation, including CRP levels in patients 
(16). While other studies showed that 
colchicine reduced the production of 
inflammatory mediators through inhibition of 
NLRP3 (17). 

Behçet's disease (BD) is a systemic 
vasculitis that manifests in a variety of clinical 
symptoms, such as skin lesions, mucosal 
ulcers, ocular inflammation, vascular, 
neurological, and gastrointestinal problems 
(18, 19). Since BD shares characteristics with 
autoimmune-autoinflammatory diseases (20, 
21), it is sometimes treated with colchicine 
and immunosuppressive drugs like 
corticosteroids, azathioprine, cyclosporine A, 
cyclophosphamide, and tumor necrosis factor 
alpha inhibitors (22). 

Given the COVID-19 pandemic, there were 
concerns that patients with Behçet's disease 
(BD) who receive immunosuppressants 
would be at a higher risk of contracting the 
virus. However, based on our observations, 
the frequency of COVID-19 among these 
patients is not as high as expected. This led 
to the hypothesis that drugs used by BD 
patients, including colchicine, may reduce the 

infection rate or severity of COVID-19. 
Conducting research on BD patients who also 
receive colchicine could offer a valuable 
opportunity to test this hypothesis under real 
conditions. Thus, this study aimed to 
investigate the effects of colchicine in 
preventing COVID-19 or reducing its severity 
in patients with BD.  

2. Methods 

This project was done in two levels. The 
first level included a retrospective case-
control study conducted to investigate the 
frequency of COVID-19 patients in two 
groups of BD patients who, during the 
COVID-19 pandemic, either received 
colchicine or were not treated with 
colchicine. The second level consisted of in-
silico studies conducted to find the target 
proteins of colchicine that are likely to play a 
role in preventing the infection of COVID-19. 

Patients with BD in hospitals and 
rheumatology clinics affiliated with the 
Isfahan University of Medical Sciences, 
participated in our study. Based on the 
medical records available for the patients, 
each patient was contacted by phone and 
interviewed after obtaining their consent. 
The cases were BD patients who experienced 
Covid-19 before or during our study and their 
disease was confirmed by RT-PCR, CT scan, or 
treatment in medical centers. Patients with 
BD who did not have any experience of 
COVID-19 until the end of the study were 
considered as controls for this study. In this 
study, colchicine was the exposure, and 
COVID-19 was the outcome. Inclusion criteria 
included suffering from BD for more than six 
months and having mental health to 
participate in the study. In addition, those BD 
patients who were treated with colchicine 
must have received this drug for at least 
three months during the pandemic period. 
The exclusion criteria from this study were 
failure to answer the phone up to three 
times, smoking, having cancer, or having 
malignancy were exclusion criteria. The data 
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was analyzed using descriptive statistics 
(absolute frequency, relative frequency).  

To identify the target proteins of 
colchicine that played a role in preventing 
the infection of COVID-19, the target proteins 
of colchicine were predicted with the help of 
in silico methods and using the Swiss Target 
Prediction website. Then, based on the 
prediction result, the interaction of colchicine 
with those proteins with a higher probability 
of being a target for colchicine was 
investigated by molecular docking with 
Molecular Operating Environment (MOE) 
software. 

2.1. Statistical Analysis 

Data analysis was performed using 
standard epidemiological and biomedical 
statistical frameworks: 

Primary Analysis: A two-tailed Fisher’s 
Exact Test was utilized instead of a standard 
Pearson Chi-Square test. This selection was 
required because the baseline assumption 
for Chi-Square was violated (the cell count 
for patients treated with colchicine who 
experienced COVID-19 was (n=2), which falls 
below the minimum expected frequency 
threshold of 5. 

Confidence Intervals: The 95% confidence 
intervals (CI) for all group percentages were 
calculated using the Wilson Score method, 
which provides the most accurate intervals 
for small sample frequencies. 

Effect Size: A post-hoc power calculation 
was conducted based on the final sample size 
of 65 patients. The strength of the 
association was measured using the Phi (Φ)-
Coefficient. 

Odds Ratios (OR): Relative odds and their 
corresponding 95% Wald Confidence 
Intervals were derived to quantify the 
strength of the clinical effect. 

Confounding Variable Analysis: Baseline 
demographic distributions (Sex vs. COVID-19 
and Sex vs. colchicine) were analyzed using 

two-tailed Fisher’s Exact Tests to rule out 
biological sex as a confounding variable. 

3. Results 

3.1. Analytical data 

3.1.1. Primary Outcome: Colchicine Efficacy 

vs. COVID-19 Infection 

The core objective was to observe if 
colchicine prevented COVID-19 infection in 
BD patients. The cross-tabulation matrix of 
the 65 patients is structured as follows: 

Group of BD patients treated with 
colchicine during the COVID-19 pandemic (n 
= 18): 2 patients infected with COVID-19; 16 
remained uninfected. 

Group of BD patients untreated with 
colchicine during the COVID-19 pandemic (n 
= 47): 24 patients infected with COVID-19 
COVID-19; 23 remained uninfected. 

Statistical Metrics: Medicated Infection 
Rate: 11.1% (95% CI: [3.1%, 32.8%]). Non-
Medicated Infection Rate: 51.1% (95% CI: 
[37.2%, 64.7%]).  Fisher’s Exact Test 
Significance: p = 0.0041 (Statistically highly 
significant, (p < 0.01)). Effect Size (Phi 
Coefficient): (Phi (Φ) = 0.36) (Indicates a solid 
medium-to-large clinical effect). Direct Odds 
Ratio (OR): 0.12 (95% CI: [0.02, 0.58]) — 
Taking the colchicine reduces the absolute 
odds of catching COVID-19 by 88%.  Inverse 
Odds Ratio (OR): 8.35 (95% CI: [1.72, 40.42]) 
— Patients who did not take the colchicine 
were 8.35 times more likely to contract 
COVID-19. 

3.1.2. Baseline Demographic and 

Confounding Variable Analysis (Sex) 

To prove the validity of the primary 
outcome, sex was evaluated across both 
infection status and medicine distribution. 

A. Patient Sex vs. COVID-19 Status: 
Women (n = 44): 20 developed COVID-19 
(45.5% infection rate; 95% CI: [31.7%, 
60.1%]). Men (n = 21): 6 developed COVID-19 
(28.6% infection rate; 95% CI: [13.8%, 
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50.0%]). Fisher's Exact Test: p = 0.280 (Not 
statistically significant, (p > 0.05)). Odds Ratio 
(OR): 2.08 (95% CI: [0.68, 6.37]) — The 
confidence interval crosses 1.0, proving sex is 
not a valid baseline predictor for infection in 
this cohort. 

B. Patient Sex vs. colchicine Distribution: 
Women (n = 44): 11 received the colchicine 
(25.0% medication rate). Men (n = 21): 7 
received the medicine (33.3% medication 
rate). Fisher's Exact Test: p = 0.558 (Not 
statistically significant, (p > 0.05)). Odds Ratio 
(OR): 0.67 (95% CI: [0.21, 2.07]) — The 

confidence interval crosses 1.0, confirming 
that colchicine distribution was statistically 
uniform and free of gender bias. 

65 qualified patients with BD participated 
in this study. Among them, 44 were women 
and 21 were men. In this population, only 
40% of patients, including 20 women and 6 
men, had experienced COVID-19. Also, only 
27.7 percent of this population (11 women 
and 7 men) were treated with colchicine, and 
the majority of the population (72.3 %) was 
not under treatment with colchicine at the 
start of the COVID-19 pandemic (Figure 1).

 

 

Figure 1. Absolute and relative frequency of patients with Behçet's disease in terms of COVID-19 (a) and colchicine use 
(b). in COVID-19 (a), 26 patients had Covid and 39 did not. Of the 26, 20 were female and 6 were male. Of the 39, 24 

were female and 15 were male. In colchicine use (b), 18 patients (including 11 females and 7 males) had received 
colchicine, while 47 patients (33 females and 14 males) had not received colchicine. 

Regarding the effect of colchicine, the 
results showed that 25% of the patients who 
received colchicine did not get COVID-19, 
while only 3% of the patients treated with 
colchicine (two people) experienced mild 
COVID-19.  In addition, fewer BD patients 

treated with colchicine experienced COVID-
19 compared to patients who did not receive 
colchicine.  However, there was no significant 
difference in the incidence of COVID-19 
among patients who were not treated with 
colchicine (Figure 2). 
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Figure 2. Absolute and relative frequency of patients with Behçet's disease in terms of the effect of colchicine in 
preventing COVID-19 regardless of colchicine (a) and based on gender (b). a: Of the 26 patients with COVID-19, 2 had 

received colchicine. In contrast, only 16 patients without COVID-19 had received colchicine. b: Patients with or 
without COVID-19 were stratified by gender. 

Based on Swiss Target Prediction analysis, 
one hundred proteins were identified as 
possible targets of colchicine in humans 
(Table 1), and these proteins were classified 

into 5 protein groups including enzymes, 
kinases, scavengers, structural proteins, and 
phosphodiesterases (Figure 3). 

 

Figure 3. Relative abundance of major protein groups as colchicine targets 

Although 100 proteins were introduced as 
targets, four proteins were identified with 
greater probability to be biological targets for 
colchicine based on the prediction algorithms 
of Swiss Target Prediction. They are beta-

tubulin 1, histone deacetylase 6, histone 
deacetylase 1, and histone deacetylase 3.  

The interaction of colchicine with these 4 
proteins and two other proteins from Table 
1, including Selectin-E and ADAM17, whose 
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role in development of COVID-19 has been 
proved in previous studies, was investigated 
by molecular docking. In addition, the 
interaction of colchicine with the ACE2 
protein, which is known as the SARS-CoV-2 

virus receptor but was not identified as a 
colchicine target based on Swiss Target 
Prediction analysis, was studied through 
molecular docking with the MOE software 
(Figure 4). 

Figure 4. Two-dimensional and three-dimensional representation of the interaction of colchicine with Tubulin beta-1 
chain, Histone deacetylases 6,1,3, Selectin-E, ADAM17 and ACE2 proteins (a-g). 
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Table 1. Predicted protein targets for colchicine based on SwissTargetPrediction 

 Target Common name Uniprot ID ChEMBL ID Target Class 
Probability/ 

Known actives 
(3D/2D) 

1 Tubulin beta-1 chain TUBB1 Q9H4B7 CHEMBL1915 Structural protein 28 / 5 

2 Histone deacetylase 6 HDAC6 Q9UBN7 CHEMBL1865 Eraser 118 / 5 

3 Histone deacetylase 1 HDAC1 Q13547 CHEMBL325 Eraser 318 / 8 

4 Histone deacetylase 3 HDAC3 O15379 CHEMBL1829 Eraser 65 / 7 

5 Histone deacetylase 2 HDAC2 Q92769 CHEMBL1937 Eraser 109 / 6 

6 Tyrosine-protein kinase ABL ABL1 P00519 CHEMBL1862 Kinase 227 / 0 

7 Tyrosine-protein kinase SRC SRC P12931 CHEMBL267 Kinase 279 / 0 

8 
PI3-kinase p110-delta 
subunit 

PIK3CD O00329 CHEMBL3130 Enzyme 344 / 0 

9 
DNA-dependent protein 
kinase 

PRKDC P78527 CHEMBL3142 Kinase 147 / 0 

10 
PI3-kinase p110-beta 
subunit 

PIK3CB P42338 CHEMBL3145 Enzyme 233 / 0 

11 Tyrosine-protein kinase HCK HCK P08631 CHEMBL3234 Kinase 104 / 0 

12 
PI3-kinase p110-gamma 
subunit 

PIK3CG P48736 CHEMBL3267 Kinase 288 / 0 

13 PI4-kinase beta subunit PI4KB Q9UBF8 CHEMBL3268 Enzyme 55 / 0 

14 
PI3-kinase p110-alpha 
subunit 

PIK3CA P42336 CHEMBL4005 Enzyme 645 / 0 

15 Phosphodiesterase 10A PDE10A Q9Y233 CHEMBL4409 Phosphodiesterase 902 / 0 

16 Tyrosine-protein kinase SYK SYK P43405 CHEMBL2599 Kinase 330 / 0 

17 
Serine/threonine-protein 
kinase mTOR 

MTOR P42345 CHEMBL2842 Kinase 420 / 0 

18 MAP kinase p38 alpha MAPK14 Q16539 CHEMBL260 Kinase 708 / 0 

19 Phosphodiesterase 2A PDE2A O00408 CHEMBL2652 Phosphodiesterase 69 / 0 

20 
Lymphocyte differentiation 
antigen CD38 

CD38 P28907 CHEMBL4660 Enzyme 26 / 0 

21 Prostanoid EP2 receptor PTGER2 P43116 CHEMBL1881 
Family A G protein-
coupled receptor 

33 / 0 

22 
Epidermal growth factor 
receptor erbB1 

EGFR P00533 CHEMBL203 Kinase 603 / 0 

23 Chymase CMA1 P23946 CHEMBL4068 Protease 77 / 0 

24 
Insulin-like growth factor I 
receptor 

IGF1R P08069 CHEMBL1957 Kinase 249 / 0 

25 
Sodium channel protein type 
X alpha subunit (by 
homology) 

SCN10A Q9Y5Y9 CHEMBL5451 
Voltage-gated ion 

channel 
42 / 0 

26 Legumain LGMN Q99538 CHEMBL4244 Protease 26 / 0 

27 
Rho-associated protein 
kinase 2 

ROCK2 O75116 CHEMBL2973 Kinase 126 / 0 

28 c-Jun N-terminal kinase 1 MAPK8 P45983 CHEMBL2276 Kinase 337 / 0 

29 
MAP kinase signal-
integrating kinase 2 

MKNK2 Q9HBH9 CHEMBL4204 Kinase 36 / 0 

30 
MAP kinase-interacting 
serine/threonine-protein 
kinase MNK1 

MKNK1 Q9BUB5 CHEMBL4718 Kinase 14 / 0 

31 Phosphodiesterase 5A PDE5A O76074 CHEMBL1827 Phosphodiesterase 262 / 0 

32 Androgen Receptor AR P10275 CHEMBL1871 Nuclear receptor 90 / 0 

33 Progesterone receptor PGR P06401 CHEMBL208 Nuclear receptor 145 / 0 

34 
Serine/threonine-protein 
kinase Aurora-B 

AURKB Q96GD4 CHEMBL2185 Kinase 231 / 0 
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35 
Leucine-rich repeat 
serine/threonine-protein 
kinase 2 

LRRK2 Q55007 CHEMBL10751 Kinase 110 / 0 

36 
Heat shock protein HSP 90-
alpha 

HSP90AA1 P07900 CHEMBL3880 
Other cytosolic 

protein 
135 / 0 

37 DNA topoisomerase II alpha TOP2A P11388 CHEMBL1806 Isomerase 3 / 0 

38 
Thyrotropin-releasing 
hormone receptor (by 
homology) 

TRHR P34981 CHEMBL1810 
Family A G protein-
coupled receptor 

32 / 0 

39 
Cyclin-dependent kinase 
2/cyclin A 

CDK2 CCNA1 
P24941 
P78396 

CHEMBL20941 
Other cytosolic 

protein 
172 / 0 

40 
Thrombin and coagulation 
factor X 

F10 P00742 CHEMBL244 Protease 263 / 0 

41 
Serine/threonine-protein 
kinase PLK1 

PLK1 P53350 CHEMBL3024 Kinase 126 / 0 

42 Matrix metalloproteinase 1 MMP1 P03956 CHEMBL332 Protease 342 / 0 

43 ALK tyrosine kinase receptor ALK Q9UM73 CHEMBL4247 Kinase 110 / 0 

44 Cytochrome P450 19A1 CYP19A1 P11511 CHEMBL1978 Cytochrome P450 304 / 0 

45 Phosphodiesterase 7A PDE7A Q13946 CHEMBL3012 Phosphodiesterase 108 / 0 

46 
Ribosomal protein S6 kinase 
1 

RPS6KB1 P23443 CHEMBL4501 Kinase 162 / 0 

47 
Serine/threonine-protein 
kinase Aurora-A 

AURKA O14965 CHEMBL4722 Kinase 434 / 0 

48 
Sonic hedgehog protein (by 
homology) 

SHH Q15465 CHEMBL5602 Unclassified protein 10 / 0 

49 Complement factor D CFD P00746 CHEMBL21767 Protease 250 / 0 

50 
Intercellular adhesion 
molecule-1 

ICAM1 P05362 CHEMBL3070 Adhesion 29 / 0 

51 Selectin E SELE P16581 CHEMBL3890 Adhesion 29 / 0 

52 
Tyrosine-protein kinase ZAP-
70 

ZAP70 P43403 CHEMBL2803 Kinase 34 / 0 

53 Ephrin receptor EPHB4 P54760 CHEMBL5147 Kinase 104 / 0 

54 
Carnitine O-
palmitoyltransferase 1, liver 
isoform 

CPT1A P50416 CHEMBL12931 Enzyme 75 / 0 

55 
Nuclear receptor ROR-
gamma 

RORC P51449 CHEMBL17411 Nuclear receptor 60 / 0 

56 Cyclin-dependent kinase 9 CDK9 P50750 CHEMBL3116 Kinase 42 / 0 

57 
Tyrosine-protein kinase 
TYK2 

TYK2 P29597 CHEMBL3553 Kinase 85 / 0 

58 
ATP-binding cassette sub-
family G member 2 

ABCG2 Q9UNQ0 CHEMBL5393 
Primary active 

transporter 
75 / 0 

59 MAP kinase ERK2 MAPK1 P28482 CHEMBL4040 Kinase 461 / 0 

60 ADAM17 ADAM17 P78536 CHEMBL3706 Protease 183 / 0 

61 
Hepatocyte growth factor 
receptor 

MET P08581 CHEMBL3717 Kinase 517 / 0 

62 
Sodium channel protein type 
IX alpha subunit 

SCN9A Q15858 CHEMBL4296 
Voltage-gated ion 

channel 
100 / 0 

63 
Bromodomain-containing 
protein 4 

BRD4 O60885 CHEMBL11631 Reader 217 / 0 

64 
15-hydroxyprostaglandin 
dehydrogenase [NAD+] 

HPGD P15428 CHEMBL12932 Enzyme 13 / 0 

65 Tyrosine-protein kinase JAK3 JAK3 P52333 CHEMBL2148 Kinase 284 / 0 

66 Tyrosine-protein kinase JAK1 JAK1 P23458 CHEMBL2835 Kinase 264 / 0 

67 Cyclin-dependent kinase 2 CDK2 P24941 CHEMBL301 Kinase 254 / 0 
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68 MAP kinase ERK1 MAPK3 P27361 CHEMBL3385 Kinase 52 / 0 

69 MAP kinase p38 beta MAPK11 Q15759 CHEMBL3961 Kinase 34 / 0 

70 
Macrophage colony 
stimulating factor receptor 

CSF1R P07333 CHEMBL1844 Kinase 191 / 0 

71 
Platelet-derived growth 
factor receptor beta 

PDGFRB P09619 CHEMBL1913 Kinase 129 / 0 

72 
Tyrosine-protein kinase 
receptor FLT3 

FLT3 P36888 CHEMBL1974 Kinase 199 / 0 

73 Vanilloid receptor TRPV1 Q8NER1 CHEMBL4794 
Voltage-gated ion 

channel 
358 / 0 

74 
Serine/threonine-protein 
kinase PIM1 

PIM1 P11309 CHEMBL2147 Kinase 196 / 0 

75 
MAP kinase-activated 
protein kinase 2 

MAPKAPK2 P49137 CHEMBL2208 Kinase 124 / 0 

76 
Serine/threonine-protein 
kinase Chk2 

CHEK2 O96017 CHEMBL2527 Kinase 28 / 0 

78 CDK8/Cyclin C CCNC CDK8 
P24863 
P49336 

CHEMBL30384 Kinase 43 / 0 

79 
Bcl2-antagonist of cell death 
(BAD) 

BAD Q92934 CHEMBL3817 
Other cytosolic 

protein 
11 / 0 

80 
Serine/threonine-protein 
kinase PIM2 

PIM2 Q9P1W9 CHEMBL4523 Kinase 111 / 0 

81 
Serine/threonine-protein 
kinase Chk1 

CHEK1 O14757 CHEMBL4630 Kinase 165 / 0 

82 
Corticotropin releasing 
factor receptor 1 

CRHR1 P34998 CHEMBL1800 
Family B G protein-
coupled receptor 

195 / 0 

83 Carbonic anhydrase VII CA7 P43166 CHEMBL2326 Lyase 80 / 0 

84 
Ribosomal protein S6 kinase 
alpha 3 

RPS6KA3 P51812 CHEMBL2345 Kinase 104 / 0 

85 Phosphodiesterase 3 PDE3A Q14432 CHEMBL241 Phosphodiesterase 63 / 0 

86 Carbonic anhydrase I CA1 P00915 CHEMBL261 Lyase 387 / 0 

87 Phosphodiesterase 3B PDE3B Q13370 CHEMBL290 Phosphodiesterase 47 / 0 

88 Carbonic anhydrase VI CA6 P23280 CHEMBL3025 Lyase 31 / 0 

89 Carbonic anhydrase XII CA12 O43570 CHEMBL3242 Lyase 252 / 0 

90 Formyl peptide receptor 1 FPR1 P21462 CHEMBL3359 
Family A G protein-
coupled receptor 

13 / 0 

91 Carbonic anhydrase XIII CA13 Q8N1Q1 CHEMBL3912 Lyase 51 / 0 

92 Lipoxin A4 receptor FPR2 P25090 CHEMBL4227 
Family A G protein-
coupled receptor 

22 / 0 

93 
Receptor protein-tyrosine 
kinase erbB-2 

ERBB2 P04626 CHEMBL1824 Kinase 123 / 0 

94 
Kinesin-1 heavy chain/ 
Tyrosine-protein kinase 
receptor RET 

RET P07949 CHEMBL2041 Kinase 102 / 0 

95 
Glycogen synthase kinase-3 
beta 

GSK3B P49841 CHEMBL262 Kinase 465 / 0 

96 c-Jun N-terminal kinase 3 MAPK10 P53779 CHEMBL2637 Kinase 190 / 0 

97 
Receptor protein-tyrosine 
kinase erbB-4 

ERBB4 Q15303 CHEMBL3009 Kinase 10 / 0 

98 Cyclooxygenase-2 PTGS2 P35354 CHEMBL230 Oxidoreductase 274 / 0 

99 
6-phosphofructo-2-
kinase/fructose-2,6-
bisphosphatase 3 

PFKFB3 Q16875 CHEMBL23310 Enzyme 123 / 0 

100 Matrix metalloproteinase 13 MMP13 P45452 CHEMBL280 Protease 249 / 0 
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Based on MOE, the interaction between 
protein and ligand is determined by a 
parameter called S. More negative values of S 
indicate stronger binding affinity between 
ligand and target protein, which implies that 
less free energy is required to bind the ligand 
to the protein. As a result, there is a greater 
possibility for the interaction between the 
ligand and the target protein. In the present 
study, the most negative affinity value of 
protein and ligand (S) belongs to the 

interaction between histone deacetylase6 
and colchicine, which indicates a stronger 
binding affinity between colchicine (ligand) 
and the histone deacetylase6. As a result, the 
possibility of interaction between colchicine 
molecule and histone deacetylase6 will be 
very high. On the other hand, the highest 
value of S, the highest free energy, and the 
weakest interaction is related to Selectin-E 
(Table 2).

 
Table 2. S value (binding affinity) for the interaction between colchicine and selected target proteins. 

 

Interaction of Colchicine with protein targets 

Binding Affinity (S) Protein name 

-6.18 Tubulin beta-1 chain 

-7.16 Histone deacetylase 6 

-5.98 Histone deacetylase 1 

-5.74 Histone deacetylase 3 

-5.67 Selectin-E 

-6.93 ADAM17 

-6.79 Angiotensin-converting enzyme 2 (ACE2) 

 

4. Discussion 

In the study population, which consisted 
of 65 patients with Behçet's disease, 26 
patients experienced COVID-19, and only two 
of them received colchicine at the time of the 
COVID-19 pandemic, while 16 people under 
colchicine treatment did not experience this 
disease.  Therefore, this can indicate the 
possible effect of colchicine in preventing 
COVID-19.  

How colchicine prevents COVID-19 can be 
related to the interaction of this molecule 
with proteins involved in virus infection and 
immune system responses. Based on 
SwissTargetPrediction, 100 target proteins 
were predicted for colchicine. Most of them 
are enzymes that control various cell 
activities and cell signaling. By using these 
proteins in the cell, viruses, including the 
SARS-CoV-2 virus, can probably produce 
several copies, disrupt the cell's function, and 
eventually cause disease (23). If the function 

of these proteins is already inhibited by some 
molecules, viruses probably cannot use them 
to penetrate and reproduce, as a result, the 
viral disease is prevented.  

According to Table 2, one of the target 
proteins of colchicine is Tubulin beta-1 chain 
(TUBB1). Previous studies have shown that 
colchicine prevents the polymerization of 
tubulin by binding to the beta-tubulin 
subunit, leading to the inhibition of 
microtubule function (24-26). As one of the 
main components of the cytoskeleton, 
microtubules are essential for various 
processes in eukaryotic cells, including 
mitosis, morphogenesis, axonal transport, 
ciliary movement, intracellular transport, and 
secretion. They are also involved in the 
integrity of the Golgi apparatus (27). 
Colchicine can disrupt the aforementioned 
activities by preventing tubulin 
polymerization.  

The SARS-CoV-2 virus attacks host cells 
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and reproduces by hijacking cellular 
molecular machinery. After infecting the host 
cell, this virus takes control of the 
microtubules of the cell skeleton and the 
microtubule-organizing centers of the host, 
which leads to the entry of more viruses into 
the cell. The proliferation of the virus due to 
intracellular transfers and cell-to-cell spread 
of viruses with the formation of filopodia 
causes disturbances in the functioning of the 
immune system, which include a wide range 
of reactions from no response or ineffective 
responses to cytokine storm (28, 29). 
Therefore, it can be expected that 
compounds such as colchicine, which inhibit 
tubulin polymerization and microtubule 
activity, can play an important role in 
preventing SARS-CoV-2 infection and 
regulating immune system responses against 
COVID-19.  

Our results showed that colchicine can 
also interact with histone deacetylase 6, 1, 
and 3 proteins. Histone deacetylases (HDACs) 
remove acetyl functional groups from lysine 
amino acids of histone and non-histone 
proteins. Removal of the acetyl group from 
histone proteins causes changes in gene 
expression and chromatin structure. In 
addition, the removal of acetyl groups from 
non-histone proteins causes changes in their 
function and as a result, changes in cellular 
processes (30). Studies have shown that 
histone deacetylase inhibitors, such as 
sodium butyrate and panobinostat, can 
prevent the expression of the ACE2 gene, 
which encodes the angiotensin-converting 
enzyme 2 protein. This protein is the 
receptor of some viruses, including SARS-
CoV-2, and causes the virus to enter the host 
cell. It has also been shown that the clinical 
use of panobinostat reduces the amount of 
ACE2 protein, so it has been suggested that 
this drug can prevent COVID-19 (31). Since 
the mortality caused by COVID-19 is mainly 
caused by the imbalance of immune 
responses and the uncontrolled release of 
pro-inflammatory cytokines, immune system-

modulating drugs can prevent this. It has 
been found that histone deacetylases also 
regulate the innate and acquired immune 
response at different levels and the inhibition 
of these enzymes can affect the immune 
responses. For example, histone deacetylase 
inhibitors reduce the secretion of cytokines 
by epithelial cells of the respiratory tract, 
monocytes, and macrophages. This anti-
inflammatory effect occurs along with the 
reduction of monocyte activation, exhaustion 
of T cells, and increased differentiation of T 
cells towards central memory T cells. In 
addition, histone deacetylase inhibitors 
prevent the expression of IFN-I and 
downstream effects in respiratory tract 
epithelial cells and immune cells, as a result, 
it has been suggested that the therapeutic 
approach based on histone deacetylase 
inhibitors can be a promising drug treatment 
for patients with severe COVID-19 (32). 
According to the results of the present study 
on the in-silico interaction of colchicine with 
histone deacetylases, this drug probably acts 
as an inhibitor of histone deacetylases in 
physiological conditions, due to the highest 
negative affinity (S) value among the 
investigated proteins is related to histone 
deacetylase 6, and this protein can be one of 
the main targets of colchicine. In another in-
silico study, colchicine was also identified as 
a potential inhibitor of histone deacetylases 
(33). Moreover, in-vitro studies have shown 
that some colchicine derivatives act as dual 
inhibitors of tubulin-histone deacetylase (34). 
Therefore, the role of colchicine as a histone 
deacetylase inhibitor can indicate a possible 
mechanism for the effect of colchicine in 
preventing COVID-19 or its mitigating effect 
in the severity of this disease.  

ADAM17 is a protein that plays a 
significant role in the entry of the SARS-CoV-2 
virus into the host cell and the production of 
inflammatory cytokines TNFα and IL6 (35, 
36). Swiss Target Prediction identified this 
protein as a target for colchicine. According 
to the MOE result, the S value of the 
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interaction of ADAM17 with colchicine was 
more negative than the interaction of 
colchicine with beta-tubulin as its known 
target. This indicates that colchicine can 
probably act as an ADAM17 inhibitor. 
Therefore, the interaction of ADAM17 with 
colchicine can be one of the other possible 
mechanisms in preventing COVID-19 or 
reducing the severity of this disease by 
colchicine. 

E-selectin is another target of colchicine 
introduced by Swiss Target Prediction. 
Previous studies have shown that colchicine 
inhibits the expression of this protein. Since 
this protein is a key molecule for connecting 
leukocytes to endothelial cells and attracting 
monocytes and neutrophils to the inflamed 
tissues, its inhibition reduces inflammation 
(37). Although, based on the results of 
molecular docking, this protein showed a 
weaker interaction with colchicine than other 
proteins, in physiological conditions, its 
activity may be inhibited by colchicine. 
Therefore, colchicine probably reduces tissue 
inflammation by inhibiting both the 
expression of this protein and its function 
and, as a result, reduces the severity of the 
COVID-19 disease. 

Angiotensin-converting enzyme 2 plays a 
key role in virus entering into host cells and 
causing disease by SARS-CoV-2 (38, 39). 
Although ACE2 was not identified as a 
colchicine target protein by Swiss Target 
Prediction, due to its proven role in COVID-19 
infection, we investigated its interaction with 
colchicine by molecular docking. It was found 
that the S value of the interaction of ACE2 
protein and colchicine is even more negative 
than the interaction of colchicine with beta-
tubulin, which is a known target of colchicine. 
Therefore, by stronger interaction with ACE2, 
colchicine can disrupt the interaction 
between this protein and SARS-CoV-2, inhibit 
the entry of the virus into the host cell, and 
ultimately prevent the development of the 
disease. On the other hand, as mentioned 

earlier, the expression of ACE2 protein is 
inhibited by some histone deacetylase 
inhibitors.  Since colchicine has also been 
introduced as an inhibitor of histone 
deacetylases, colchicine can probably also 
inhibit the expression and function of ACE2.  

5. Conclusion 

The findings of this study demonstrate 
that the prophylactic use of the evaluated 
medicine (colchicine) is associated with a 
highly significant reduction in COVID-19 
infection rates among patients with Behçet's 
disease (BD) . 

With a low infection rate of only 11.1% in 
the medicated cohort compared to 51.1% in 
the non-medicated cohort, p-value of 0.0041 
(p<0.01), the data reveals a powerful 
protective benefit. Patients who did not 
receive the treatment faced more than eight 
times higher odds of contracting the virus . 

Crucially, rigorous analysis confirmed that 
baseline demographic factors, such as 
biological sex, did not bias medication 
(colchicine) distribution or independently 
drive infection outcomes. Furthermore, 
despite a modest sample size of 65 patients, 
the study achieved a post-hoc statistical 
power well above the standard 80% 
benchmark. This mathematically confirms 
that the sample was fully sufficient to 
support these highly significant findings . 

In conclusion, colchicine serves as an 
effective prophylactic measure against 
COVID-19 within this specific patient 
population. These results support further 
research and wider clinical trials to confirm 
these protective effects on a larger scale. 
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