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Abstract 
 

We first proposed that non-carcinogenic genotoxic drugs (NCGDs) can alter gene expression patterns through affecting 3D genome structure, 
which makes NCGDs be able to prevent viral infections.  The NCGDs exclusively refer to old drugs that are non-carcinogenic but have 
genotoxic side effects that influence 3D genome structure. Some old drugs that induce expression of many genes, but no obvious genotoxicity is 
tested out, also belong to NCGDS. In a word, any old drugs with genotoxic side effects that are non-carcinogenic but can alter expression of 
many genes are named as NCGDs. One feature of NCGDs is cure-all properties, leading them to be able to treat many diseases. In this paper, a 
mini review on history and function of NCGDs is presented. 
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INTRODUCTION 

 
COVID-19 pandemic started in 2019 but become worse 
worldwide in 2020 [1]. To quickly discover drugs for 
prevention of COVID-19 infection, the scientists of most 
countries are focussing on development of drugs. 
Unfortunately, till now, no prophylactic drugs for viral 
infections are discovered. In 2020，we first published a paper 
that proposed an antiviral theory which can quickly find 
prophylactic drugs for viral infections [2]. The theoretic 
foundation of the novel antiviral theory is that the reason why 
a virus can infect viral target cells in human, or animals is 
because the gene expression patterns in viral target cells are 
suitable for viral infection. If the gene expression patterns in 
viral target cells are altered by non-carcinogenic genotoxic 
drugs (NCGDs), the susceptibility of viral targets cells to viral 
infection will be reduced, making the virus difficult to enter 
the cells or cannot survive after entering the cells. In this way. 
The NCGDs might be prophylactic drugs for viral infections. 
To prevent COVID-19 infections worldwide, we proposed that 
taking paracetamol and vitamin C or ibuprofen and vitamin C 
every day could be a simple way to prevent COVID-19 
infection [3]. These drug combinations used as prophylaxis of 
viral infection are cheap, safe and can be used for long time. 
We are looking forward to getting scientific evidence for this 
antiviral theory, but no scientists have done such research. The 
scientists published many virous papers about COVID-19 virus 
infection and human genetic factors, monoclonal antibodies, 
anti-SARS-CoV-2 agents including nirmatrelvir-ritonavir, 
remdesivir and molnupiravir, etc [4]-[9], but none of them are 
linked to discovery of new prophylactic drugs for preventing 
COVID-19 infection, which were urgently needed during the 
COVID-19 pandemic. 
 

In 2023, scientific evidence supporting our theory came out. 
Embryonated eggs pretreated with hyoscyamine sulphate 
showed up regulation and down regulation of many genes,  
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resulting in a significant decrease in the viral load in both 
chorioallantois membrane and brain tissues at 48 and 96 hours 
post infection [10]. The results of this experiment indicated 
that alteration of gene expression patterns in viral target cells 
can reduce susceptibility to viral infections, which has 
perfectly supported the novel antiviral theory. If the scientific 
evidence could be obtained to support our opinion that 
paracetamol and vitamin C (both are NCGDs) could decrease 
the viral load in viral target cells, the drug combinations could 
have been used as prophylactic drugs for mass drug 
administration worldwide, which might have saved at least a 
million lives over the world.  
 

Since we have known the concept and origin of viruses, we 
still have not known how to prevent viral infections. Even 
today, the prevention of viruses remains physical protection 
because no theory can help us to find medicine. The novel 
antiviral theory we proposed is a practical theory which might 
help us to find medicine to prevent all viral infections. This 
theory presents a breakthrough idea on preventing and treating 
all viral infections including COVID-19, which will be proved 
as a milestone in the antiviral strategies of human history. The 
drugs for prevention of viral infections are NCGDs, and in this 
paper, the history and function of NCGDs are presented.  
 
SYNOPSIS OF NCGDS 
 
The old drugs with genotoxic side effects that are non-
carcinogenic are named as NCGDs, which is a new concept 
appearing first in 2020 [2]. The NCGDs exclusively refer to 
old drugs that have genotoxic side effects but will not cause 
cancers. NCGDs can alter gene expression patterns by 
influencing 3D genome structure. This alteration is gentle and 
reversible and will not cause genome permanent damage [2]. 
NCGDs are non-carcinogenic which can be known in advance 
by Google search. Old drugs that have genotoxicity are usually 
called drugs with genotoxic side effects. The genotoxicity can 
be tested by genotoxicity assays [11][12]. Therefore, 
genotoxicity is a key element of NCGDs because genotoxic 
side effects will play a main role in alteration of gene 



expression patterns.  Some old drugs have not obvious 
genotoxicity but can induce expression of many genes, which 
are also NCGDs because genotoxicity assays may not be 
suitable to check their genotoxicity. Therefore, we conclude 
that old drugs that are non-carcinogenic and can induce 
expression of many genes are called NCGDs.  
 
Traditionally, we were told that drugs with genotoxic side 
effects are toxic and cannot use them too much. But the reality 
is that many drugs with genotoxic side effects are successfully 
used in medical practice. The NCGDs do not cause cancers 
within the use of their dose allowance and are non-
carcinogenic. NCGDs change gene expression patterns but will 
not cause permanent genome damage or cancers. What types 
of genes are involved by NCGDS, what genomic sites are 
interacted with NCGDs and what molecular mechanism 
NCGDs used to change gene alterations, all of which are the 
mystery of therapy of NCGDs. Without computer assistance, it 
is difficult to solve this mystery. Fortunately, we can use 
NCGDs to prevent viral infections even we don’t know the 
mystery.  Discovery of NCGDs, a class of drugs for viral 
infection prevention, is a great achievement which needs 
further research. Picking up NCGDs for preventing viral 
infections is simple and safe, scientists can conduct simple 
experiment to validate them, such as, testing if a drug of 
NCGDs can change gene expression patterns in viral target 
cells and then studying decrease of viral load in these cells. 
 
Many good drugs have genotoxic side effects, such as vitamin 
C, aspirin, paracetamol, chloroquine, mefloquine, artemisinins, 
metformin, ivermectin, niclosamide, polyphenols, cannabidiol, 
ursodeoxycholic acid (UDCA), and theophylline, etc. [13][14]. 
We can say that good drugs including traditional Chinese 
medicinal herbs belong to NCGDs. We revealed that alteration 
of gene expression patterns in human is the mystery of 
treatment of Chinese medicinal herbs [15]. Many Chinese 
medicinal plant extracts have significant health benefits. but 
some medicinal plant extracts can be toxic, genotoxic, 
mutagenic, or carcinogenic [16], which means that many 
Chinese medicinal herbs have genotoxicity, indicating that the 
main ingredients of herbs belong to NCGDs.  A drug that has 
genotoxic side effects is good for the drug’s main effects 
which have been forgotten in medical practice for long time. 
We propose NCGDs as new concept for old drugs with 
genotoxic side effects, NC (non-carcinogenic) refers to old 
drugs that are non-carcinogenic, and GD (genotoxic drug) 
refers to ability for alteration of gene expression patterns 
through affecting 3D genome structure.  Recently, we 
published a paper asking focussing on gene expression 
alteration when developing new and old drugs [15]. In a word, 
a drug without genotoxic side effects might not be a good drug. 
Hopefully, NCGDs can subvert the negative effect of 
genotoxic side effects. 
 
FUNCTION OF NCGDS  
 
Prevention of viral infections 
 
The main points of our antiviral theory are that viral infection 
is cell-type specific, and that the reason why a virus can 
specifically infect its target cells is because the gene 
expression patterns in the viral target cells are suitable for viral 
infection. Alteration of 3D genome structure by NCGDs can 
change   the gene expression patterns in viral target cells, 
which will reduce susceptibility of the target cells to viral 

infections [2]. We once proposed that taking vitamin C and 
paracetamol, or vitamin C and berberine can prevent COVID-
19 infection because these drugs belong to NCGDs, they can 
change gene expression patterns that is the reason why they 
can prevent COVID-19 infection and other viral infections 
[2][3]. If NCGDs can change gene expression patterns in liver 
cells, they can prevent hepatitis. If NCGDs can change the 
gene expression patterns in neural cells, they can prevent virus 
encephalitis, If NCGDs can change the gene expression 
patterns in CD4 T lymphocytes, HIV infection could be 
prevented. Of course, different NCGDs could be tested and 
screened for preventing different viral infections. Scientists can 
carry out experimental research to validate them. 
 
Tough diseases could be treated with NCGDs  
 
The feature of NCGDs is cure-all properties [2][14] because 
they can only prevent viral infections but also treat many 
diseases due to alteration of gene expression patterns in several 
types of cells. Many aging-related diseases, such as cancers, 
diabetes, cardiovascular disease, and neurodegenerative are 
linked to abnormalities of gene expression patterns, which can 
be treated by NCGDs. I published a paper about treating 
cancer using NCGDs to alter cancer-associated chromatin 
configuration [14].  In my clinic, if cancer patients don’t want 
to use chemotherapy, I always recommend them to use 
NCGDs, such as vitamin C and berberine, which might help 
them to live longer because berberine has anticancer effects on 
many types of cancers [17].  
 
Type 2 diabetes is a commonly incurable disease because the 
cause of the disease is unknown. Recently, we proposed a 
hypothesis that high- or hyper-absorbing cells for 
carbohydrates in small intestine might be the cause of type 2 
diabetes [18], which indicates that the gene expression patterns 
in high- or hyper-absorbing cells are different from those of 
normal cells. Certain drugs of NCGDs might regulate 
expression of many genes in high- or hyper-absorbing cells, 
which could relieve type 2 diabetes. Another problem of type 2 
diabetes is the resistance of human cells to insulin, which likes 
the mechanism of drug resistance in cellular pathogens and the 
resistance is caused by altered genome structure [19]. 
Therefore, certain drugs of NCGDs might help to alleviate 
insulin resistance in type 2 diabetes.  
 
Cure-all properties of NCGDs does not mean that every drug 
of NCGDs has these properties. It is depended on what kind of 
genes they have altered and what type of cells are involved. 
But it can be sure that drugs with cure-all properties exist 
within NCGDs. A drug that has not genotoxic effects and 
cannot change gene expression patterns will never become a 
drug with cure-all properties. 
 
Derivative of NCGDs: X-ray irradiation could be a non-
antigen-based ‘vaccine’  
 
Based on this antiviral theory, X-ray irradiation can change 
gene expression patterns like NCGDs and thus could be used 
as a non-antigen-based ‘vaccine’ to prevent all viral infections 
[20]. It is also possible that X-ray irradiation of whole liver 
could prevent all malaria infections. There are five species of 
malarial parasite that can infect humans. The sporozoites are 
injected into humans by infected mosquitoes and then they 
invade hepatocytes. Blockade of sporozoite infection of 
hepatocytes is the key to preventing malaria infections. The 
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reason why sporozoites of the five species of malarial parasite 
can infect hepatocytes is because the gene expressions patterns 
in hepatocytes are suitable for sporozoite infections. Therefore, 
alteration of gene expression patterns in hepatocytes will 
reduce the susceptibility to sporozoite infections. Perturbation 
of 3D genome architecture could change gene expression 
patterns. Many research findings have shown that X-ray 
irradiation can change the 3D genome architecture, leading to 
alteration of gene expression patterns [21][22][23]. Thus, we 
assume that a low-dose X-ray irradiation of the whole liver 
might protect people from malaria infections for a long time 
(hopefully, more than one year). Of course, this theory needs 
experimental and clinical trials to prove. In conclusion, the X-
ray irradiation of the whole liver could be a non-antigen-based 
cure-all ‘vaccine’ to prevent all malaria infections, which may 
contribute a lot to malaria eradication. 
 
CONCLUSION 
 
NCGDs are a new concept, but the function of NCGDs is 
important in the prevention of viral infections and treatment of 
many diseases. Viral infection success is because gene 
expression patterns in viral target cells are suitable for viral 
infections. Therefore, using NCGDs to randomly change gene 
expression patterns in viral target cells might reduce 
susceptibility of viral target cells to viral infections. People 
who can do Google search could easily find an old drug with 
genotoxic side effects to be a drug of NCGDs and use it to 
prevent viral infections. Researchers can test if drugs can alter 
gene expression patterns in viral target cells and whether they 
could prevent viral infections. NCGDs have cure-all 
properties, which helps people to use NCGDs for treatment of 
many tough diseases linked to abnormalities in expression of 
genes. NCGDs are new concept of old drugs with genotoxic 
side effects, which are safe and non-carcinogenic because pre-
checking on their toxicities could be searched in Google. Since 
NCGDs are non-carcinogenic, we can use them to do many 
things, for example, preventing viral infections, treating 
cancer, diabetes, and prolonging life, etc. In a word, NCGDs 
are not bad drugs, but could be promising drugs in the 
prevention and treatment of many diseases. 
 
REFERENCES   
 
1. Peng, M. (2020) Outbreak of COVID-19: An Emerging 

Global Pandemic Threat. Biomed Pharmacother, 129:110499.  
2. Li, G. D. (2020) Non-Carcinogenic Genotoxic Drugs Could 

Be Used to Prevent and Treat COVID-19. Open Access 
Library Journal, 7: e6536.  

3. Li, G. D. (2022) Taking Paracetamol and Vitamin C or 
Ibuprofen and Vitamin C Every Day Could Be a Simple Way 
to Prevent COVID-19 Infection. Open Access Library 
Journal, 9: e9544.  

4. Murray, M.F., Kenny, E.E., Ritchie, M.D., Rader, D.J., Bale, 
A.E., et al. (2020) COVID-19 Outcomes and the Human 
Genome. Genet Med, 22(7):1175-1177.  

5. Daniloski, Z., Jordan, T.X., Wessels, H.H., Hoagland, D.A., 
Kasela. S., Legut, M., et al. (2021). Identification of Required 
Host Factors for SARS-CoV-2 Infection in Human Cells. 
Cell,184(1):92-105.e16. 

6. Niemi, M. E. K., Daly, M.J., Ganna, A. (2022) The human 
Genetic Epidemiology of COVID-19. Nat Rev Genet, 
23(9):533-546.  

 
 

7. Andreakos, E., Abel, L., Vinh, D.C., Kaja, E., Drolet, B.A., et 
al. (2022) A Global Effort to Dissect the Human Genetic Basis 
of Resistance to SARS-CoV-2 Infection. Nat Immunol, 
23(2):159-164. 

8. Remuzzi, G., Schiaffino, S., Santoro, M.G., FitzGerald, G.A., 
Melino, G., Patrono, C. (2022) Drugs for the Prevention and 
Treatment of COVID-19 and its Complications: An Update on 
What We   Learned in the Past 2 Years. Front Pharmacol, 13: 
987816.  

9. Panahi, Y., Gorabi, A.M., Talaei, S., Beiraghdar, F., 
Akbarzadeh, A., et al. (2023) An Overview on the Treatments 
and Prevention against COVID-19. Virol J, 20(1):23.  

10. Bhattacharjee, A., Naga, R., Saha, M., Karmakar, S., Pal, A., 
Roy, S. (2023) Viral Inhibitory Potential of Hyoscyamine in 
Japanese Encephalitis Virus-Infected Embryonated Chicken 
Eggs Involving Multiple Signaling Pathways. Arch Virol, 
168(10):264.  

11. Turkez, H., Arslan, M.E., Ozdemir, O. (2017) Genotoxicity 
Testing: Progress and Prospects for the Next Decade. Expert 
Opin Drug Metab Toxicol,13(10):1089-1098. 

12. Baldrick, P. (2021) Genotoxicity Test Battery - An 
Assessment of Its Utility in Early Drug Development. Mutat 
Res Genet Toxicol Environ Mutagen, 868-869:503388. 

13. Li, G. D. (2023) Antiviral Theory Might Help to Develop 
Drug-Resistance-Free Antimalarial Drugs. Open Access 
Library Journal, 10: e10505.  

14. Li, G.D. (2021) A Novel Strategy for Preventing and Treating 
Cancer: Alteration of Cancer-Associated Chromatin 
Configuration. Open Access Library Journal, 8: e7347  

15. Li, G.D. (2025) Orientation of Drug Development: Focusing 
on Gene Expression Alterations and Giving up the 
Mechanisms of Action of Drugs. Open Access Library 
Journal, 12: e13717 

16. Al-Naqeb, G., Kalmpourtzidou, A., Giampieri, F., De 
Giuseppe, R. and Cena, H. (2024) Genotoxic and 
Antigenotoxic Medicinal Plant Extracts and Their Main 
Phytochemicals: "A Review". Front Pharmacol, 15:1448731.  

17. Rauf, A., Abu-Izneid, T., Khalil, A.A., Imran, M., Shah, Z.A., 
et al. (2021) Berberine as a Potential Anticancer Agent: A 
Comprehensive Review. Molecules. 26(23):7368. 

18. Li, G.D. (2025) High-or Hyper-Absorbing Cells in Small 
intestine Is the Cause of Type 2 Diabetes:  A Hypothesis. 
International Journal of Science Academic Research, 06 (7): 
pp.10376-10378. 

19. Li, G.D. (2023) The Mechanism of Drug Resistance in 
Cellular Pathogens: A Hypothesis. Open Access Library 
Journal, 10: e10971. 

20. Li, G. D. (2024) Could X-Ray Irradiation Be Used as an 
“Irradiation Vaccine”? Open Access Library Journal, 11: 
e11337. 

21. Li, J.Q., Hou, D.J., Ma, Y., Feng, L., Li, W.G., Liu, W., et al. 
(2013) [Effect of 0.1 Gy X-Ray Irradiation on Gene 
Expression Profiles in Normal Human Lymphoblastoid Cells]. 
Chinese Journal of Industrial Hygiene and Occupational 
Diseases, 31, 749-752. (In Chinese) 

22. Wang, P., Guo, F., Han, L., Wang, X., Li, J., Guo, Y. and Lü, 
Y. (2014) X-Ray-Induced Changes in the Expression of 
Inflammation-Related Genes in Human Peripheral Blood. 
International Journal of Molecular Sciences, 15, 19516-
19534. 

23. Becker, B.V., Majewski, M., Abend, M., Palnek, A., Nestler, 
K., Port, M. and Ullmann, R. (2018) Gene Expression 
Changes in Human iPSC-Derived Cardiomyocytes after X-
Ray Irradiation. International Journal of Radiation Biology, 
94, 1095-1103.  

 
 ********* 

10462                                  International Journal of Science Academic Research, Vol. 06, Issue 08, pp.10460-10462, August 2025 


