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Abstract 
 

Based on our carcinogenesis theory, cancer cell formation might be a cell transformation, that is a normal cell type being transformed into 
cancer-cell type. Cancer cell’s chromatin configuration has been named as cancer- associated chromatin configuration (CACC) that could be 
cancer-cell-type chromatin configuration. Under long-time carcinogen exposure, a cell that may have many gene mutations but without CACC 
will not be cancerous. Only cells that have CACC are cancerous. Non-carcinogenic genotoxic drugs (NCGDs) are old drugs that have 
genotoxicity but are non-carcinogenic when safe dose and course are used or might modulate the expression of many genes through directly or 
indirectly affecting 3D genome structure. We believe that NCGDs are the best drugs for preventing all viral infections including transmitted 
viruses and cancer-causing viruses, but also good drugs for preventing and treating cancer. Besides, antioxidants that support anticancer activity 
belong to NCGDs, indicating that NCGDs might improve immune system. We encourage researchers to use NCGDs as a tool to study 3D 
genome structure and transcriptome, which will help to rapidly discover good medicines like NCGDs for treating variety of difficult diseases 
including cancer. 
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INTRODUCTION  

 
Non-carcinogenic genotoxic drugs (NCGDs) were proposed in 
2020 for preventing and treating COVID-19 [1]. NCGDs refer 
to old drugs that have genotoxicity but will not cause cancer. 
Later, the concept of NCGDs is defined as old drugs that are 
non-carcinogenic but can regulate expression of many genes 
through interfering 3D genome structure [2]. It is difficult to 
check what type of 3D genome structure is interfered by 
NCGDs, which makes regulation of many gene expressions 
become the basic content of concept of NCGDS. Therefore, a 
new concept for NCGDs is defined as old drugs that have 
genotoxicity but are non-carcinogenic when safe dose and 
course are used or might modulate the expression of many 
genes through directly or indirectly affecting 3D genome 
structure. NCGDs exist in many products such as medicine, 
Chinese herbs, plant extracts. cooking spice, tea, coffee, 
tobacco and illegal drugs [3]. Since NCGDs’ main function is 
alteration of gene expression patterns in various cells, they can 
treat many diseases. We think that many good drugs might be 
linked to randomly changing gene expression patterns. It is 
unbelieved that a drug that solely blocks a pathway could be 
used to treat a disease without affecting gene expression 
patterns. This is the reason why we proposed that drug 
development should focus on gene expression pattern changes, 
all old and new drugs must have this data [4].  
 

NCGDs are important in the prevention and treatment of 
cancer. It is possible that cancer is caused by genotoxic drugs 
or substances but could be prevented and treated by genotoxic 
drugs like NCGDs [1][5]. Antioxidant supplements are widely 
used for maintaining good health of our body, especially in 
supporting prevention and treatment of cancer [6]. But we 
confidently assert that all antioxidants belong to NCGDs, 
which we will talk about below. In this paper, cancer formation 
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mechanism and NCGDs’ role in the prevention and treatment 
of cancer will be discussed. 
 
OUR THEORY OF  CARCINOGENESIS 
 
In 1986, we proposed that abnormal chromatin configuration 
might cause cancer cell formation [7]. But due to no 
technology available at that time, researchers had no chance to 
study 3D genome architecture. It was in 2002 that chromosome 
conformation capture technique was invented [8]. Few years 
later, many researchers have proved that 3D genome 
architecture is involved in gene regulation, cell differentiation 
and carcinogenesis [9]-[11]. We believe that cancer cell 
formation is a cell transformation, that is a normal cell type 
being transformed into cancer-cell type. In human body, there 
are about 200 types of cells, which indicates that are about 200 
types of chromatin configuration. Cancer-cell type appearance 
is because there is a redundancy in chromatin 
configuration. Without this redundancy, there will be no cancer 
in human body. Cancer cell’s chromatin configuration was 
named as cancer-associated chromatin configuration 
(CACC)[12]. Later, we proposed a hypothesis of cell- type-
associated chromatin configuration [13], suggesting that 
CACC is cancer- cell-type chromatin configuration. Hallmarks 
of cancer are controlled by CACC [14]. If a cell has been 
exposed to carcinogens (physical, chemical and biological) for a 
long time, the cell that may have many gene mutations but 
without CACC will not be cancerous. Only cells that have 
CACC are cancerous. We think that flexible CACC might be 
the reason why cancer is difficult to cure, and cancer cells might 
be very sensitive to genotoxic drug compared to normal cells 
because of flexible CACC [15].  
 
In the 1986’s paper, we assumed that reverting abnormal 
chromatin configuration back to normal state would make 
cancer cells become normal cells[7]. A cancer reversion 
therapy has been proposed to be a paradigm shift from cancer 



cell killing therapies [16]. Reversion switch in the transition of 
colorectal tumorigenesis has been reported recently [17]. The 
master transcriptional regulators control the transition and 
knockdown of these master regulators can revert colorectal 
cancer cells into normal-like enterocytes [18]. All these recent 
results have supported our assumption, indicating our 
carcinogenesis theory has been validated. 
 
NCGDS INVOLVED IN PREVENTION AND TREATMENT OF 
CANCER 
 
Current cancer treatments include chemotherapy, 
radiotherapy, surgery and immunotherapy. The common 
problem of these treatments is when they first touch the cancer 
cells, some cancer cells might release dormant or metastasis 
signal to the population of cancer cells and few years later, the 
cancer will come back. Clinical results have showed that 
chemotherapy treatment is harsh and can induce malignancy and 
metastasis that could be the main cause of the death [19]. 
NCGDs are cure-all drugs that could help to treat cancer 
through alter gene expression patterns [2]. NCGD treatment is 
soft because it will not kill cancer cells but changes CACC, 
making cancer cells appear as abnormal cells that are early 
destructed by immune system. Compared with chemotherapy, 
NCGD treatment might not give more stress to cancer cells 
and thus no metastasis occurs. Berberine belonging to NCGDs 
has potential in the prevention and treatment of various types of 
cancer including prostate, bladder, kidney, liver, colon, 
pancreas, gastric, bile duct, oesophagus, lung, oral, cervix, 
endometrial, ovarian, breast, thyroid, lymphoma, bone, 
leukaemia, myeloma, glioblastoma, and melanoma [20], 
indicating that berberine can alter gene expression patterns in 
most of the tissue and cell types, leading to prevent all viral 
infections including transmitted viruses and cancer-causing 
viruses, which indicates that NCGDs might prevent some types 
of cancer. To prevent cancer, we also proposed that people 
could periodically receive a long course NCGD treatment 
[5][1]. 
 
It has been reported that malaria drug resistance can make 
drug-resistant parasites grow more slowly than drug-sensitive 
cells , and cancer drug resistance has the same phenomenon 
[21-24]. We could use berberine (belong to NCGDs) to treat 
cancer until drug resistance in cancer happening and keep use 
the drug to maintain the drug resistance level, which will slow 
down the growth of cancer cells, giving us more time to deal 
with the cancer. Following treatment could be done with 
different NCGDs such as metformin that has the potential in 
treatment of many types of cancer [25]. Compared with 
chemotherapy, there are lot of NCGDs that have low toxicity 
and could improve immune system might be selected. 
Hopefully, this treatment could cure cancer. If cancer is not 
cured, it might become a manageable chronic disease, making 
cancer patients live a long life [26]. 
 
ALL ANTIOXIDANTS BELONG TO NCGDS 
 
Antioxidants are substances that neutralize free radicals and 
reduce oxidative stress, protecting human body from damage 
of cell membrane, DNA, protein and lipids that are linked to 
multiple illnesses like diabetes, heart disease and cancer. 
There are many different antioxidants in fruits, seeds, foods, and 
natural products [27]. Few antioxidants are presented here: 
phenolics, flavonoids, polyphenols. Phenolics, curcumin, 

phenols, ferulic acid β- carotene, lycopene, vitamin C, vitamin 
D, vitamin A, vitamin E, manganese, zinc, selenium. Honestly, 
all antioxidants including nature or synthetic form belong to 
NCGDs because they all have genotoxicity at high dose or 
might modulate the expression of many genes through 
directly or indirectly affecting 3D genome structure, leading to 
treatment of few to many diseases depending on interfering 
power and patterns. Antioxidants may be used to support 
anticancer treatments [28], indicating that NCGDs might 
improve immune system. When NCGDs are used to protect our 
body, the dose of NCGDs should be within the safe range. If 
antioxidant-contained foods are taken by people, many 
diseases like cancer could be prevented. It has been reported 
that the high prevalence of undiagnosed prostate cancer was 
found at autopsy. The men aged 70-79, prostate cancer was 
found 36% in Caucasians and 51% in African Americans [29]. 
Positively view about this is that these men probably took 
enough antioxidants, making their cancer become non-cancer 
treated chronic disease. 
 
NCGDS  ARE  TOOL  DRUGS  FOR  INVESTIGATION  OF 
CANCER AND ORTHER DISEASES 
 
Many diseases like cancer have abnormalities in genome 
structure, leading to abnormal expression of many genes. To 
study this problem, the gene expression patterns, and related 3D 
genome structure must be completely investigated. NCGDs 
might be the best drugs to do so. Without using gene editing, 
NCGDs can alter gene expression patterns through interfering 
3D genome structure. Each NCGD might cause different 
transcriptome and 3D genome structure results that could be 
saved in a database. Combinations of different NCGDs could 
be used to do the similar research. We are confident that some 
combinations of NCGDs , especially from plant extracts, could 
cure cancer if a great number of NCGGs are investigated. There 
is no need to design and produce new drugs because the drugs, 
NCGDs, are there.  
 
Looking at today’s biological research, many projects are 
study of many pathways, finding druggable target or 
receptor, and if something new is found, the researchers need 
to design drugs accordingly. Development of new drug takes a 
long time. We might not believe that a drug’s function is just 
through blocking a pathway or binding receptor or hitting the 
target because communication signals in cells are so 
complicated that even an epigenic change might alter gene 
expression patterns. It is sure that the drug might alter gene 
expression patterns even if the drug was originally called 
receptor-binding drug or target-hitting drug. Molnupiravir is 
an antiviral drug that functions as a ribonucleoside analog to 
treat COVID-19 by inducing lethal mutagenesis in the virus. 
But Google search showed that molnupiravir has low risk of 
genotoxicity, indicating that molnupiravir belongs to NCGDs. 
Ursodeoxycholic acid (UDCA) has genotoxicity and can 
regulate more than 440 genes in rat hepatocytes [30], 
suggesting that UDCA is a NCGD. Recent research has shown 
that UDCA can prevent COVID-19 infection through the 
reduction of ACE2 [31]. It seems that nearly all good drugs 
have multiple functions for treating disease through changing 
gene expression patterns. Any drugs claimed to solely target a 
gene or receptor without affecting gene expression patterns 
might not exist, which encourages me to publish a paper of 
focusing on gene expression alterations and giving up the 
mechanisms of action of drugs when developing drugs [4]. 
Collectively, using the tool of NCGDs to study 3D genome 
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structure and transcriptome might be the best project for 
discovering good medicines like NCGDs that could be used to 
treat variety of difficult diseases including cancer. 
 
CONCLUSION 
 
Forty years ago, we proposed a hypothesis that abnormal 
chromatin configuration might cause cancer, which has been 
proven by the results of 3D genome structure. We assumed 
that reverting the abnormal chromatin configuration back to 
normal state will cure the cancer. Recent cancer reversion 
therapy has indirectly supported this assumption. Now, we 
clearly conclude that cancer cell formation is a cell 
transformation, that is a normal cell type being transformed 
into cancer-cell type. NCGDs are the best drugs for preventing 
all viral infections including transmitted viruses and cancer-
causing viruses, but also good drugs for preventing and 
treating cancer. In this paper, we first point out that all 
antioxidants including nature or synthetic form belong to 
NCGDs. Antioxidants could be used to support anticancer 
treatments, suggesting that NCGDs might improve immune 
system. Our good health is kept by NCGDs even if we are not 
told by doctors. When talking about NCGDs, people always 
believe that avoiding genotoxic drugs could be important for 
preventing cancer or other illnesses. However, we are using 
NCGDs every day, for example, many products contain 
NCGDs, such as many medicines, cooking spices, plant 
extracts, nuts, seeds, tea, coffee, tobacco. Besides, in medical 
research, NCGDs could be used as a tool to study gene 
expression pattern changes. If a great number of NCGDs, 
especially from plant extracts, are studied, the medicines like 
NCGDs for curing cancer and other diseases could be rapidly 
discovered. 
 
CONFLICTS OF INTEREST 
 
The author declares no conflicts of interest. 
 
REFERENCES 
 
1. Li, G. D. (2020) Non-Carcinogenic Genotoxic Drugs Could 

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

2. Li, G. D. (2025) Non-Carcinogenic Genotoxic Drugs 
(NCGDS): A New Concept of old Drugs with Genotoxic 
Side effects. International Journal of Science Academic 
Research Vol. 06, Issue 08, pp.10460-10462. 

3. Li, G.D. (2026) Prevention of All Viral Infections by Non-
Carcinogenic Genotoxic Drugs (NCGDS). International 
Journal of Science Academic Research, Vol. 07, Issue 
02, pp.254-257. 

4. 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. 

5. Li, G.D. (2020) Targeting Three-Dimensional Genome 
Architecture Might Be One of the Mechanisms of 
Chloroquine’s Diverse Therapeutic Actions. Open Access 
Library Journal, 7, e6340. 

6. Schmidt, S., Qiao, X., Bergö, M.O. (2025) Effects of 
Antioxidants on Cancer Progression. EMBO Mol Med, 
17(8):1896-1901. 

7. Li, G. D. (1986) Abnormal Chromatin Configuration 
and Oncogenesis. Medicine and Philosophy, 7, 12-14. (In 
Chinese) 

8. Dekker, J., Rippe, K., Dekker, M. and Kleckner, N. 
(2002) Capturing Chromosome Conformation. Science, 
295, 1306-1311. 

9. Amodeo, M.E., Eyler, C.E., Johnstone, S.E. (2025) 
Rewiring Cancer: 3D Genome Determinants of Cancer 
Hallmarks. Curr Opin Genet Dev, 91:102307 

10. Peng, A., Peng, W., Wang, R., Zhao, H., Yu, X., Sun, Y. 
(2022) Regulation of 3D Organization and Its Role in 
Cancer Biology. Front Cell Dev Biol, 10:879465. 

11. Deng, S., Feng, Y., Pauklin, S. (2022) 3D Chromatin 
Architecture and Transcription Regulation in Cancer. J 
Hematol Oncol,15(1):49. 

12. Li, G. D. (2019) Further Thoughts on Abnormal Chromatin 
Configuration and Oncogenesis. Open Access Library 
Journal, 6, e5185. 

13. Li, G. D. (2019) Formation of Cell-Type-Associated 
Chromatin Configurations: A Hypothesis. Open Access 
Library Journal, 6: e5246. 

14. Hanahan D. (2026) Hallmarks of Cancer-Then and Now, 
and Beyond. Cell, 29:S0092-8674(25)01498-9. 

15. Li, G.D. (2019) Flexible Cancer-Associated Chromatin 
Configuration (CACC) Might Be the Fundamental Reason 
Why Cancer Is So Difficult to Cure. Open Access Library 
Journal, 6, e5531. 

16. Shin, D., Cho, K.H. (2023) Critical Transition and Reversion 
of Tumorigenesis. Exp Mol Med, 55(4):692-705. 

17. Shin, D., Gong, J.R., Jeong, S.D., Cho, Y., Kim, H.P., Kim, 
T.Y., Cho, K.H. (2025). Attractor Landscape Analysis 
Reveals a Reversion Switch in the Transition of 
Colorectal Tumorigenesis. Adv Sci (Weinh), 12(8): 
e2412503. 

18. Gong, J.R., Lee, C.K., Kim, H.M., Kim, J., Jeon, J., Park, 
S., Cho, K.H. (2025) Control of Cellular Differentiation 
Trajectories for Cancer Reversion. Adv Sci (Weinh), 
12(3):e2402132. 

19. Su, J.X., Li, S.J., Zhou, X.F., Zhang, Z.J., Yan, Y., 
Liu, S.L., Qi, Q. (2023) Chemotherapy-Induced 
Metastasis: Molecular Mechanisms and Clinical therapies. 
Acta Pharmacol Sin,44(9):1725-1736. 

20. Almatroodi, S.A., Alsahli, M.A., Rahmani, A.H. (2022) 
Berberine: An Important Emphasis on Its Anticancer Effects 
through Modulation of Various Cell Signaling Pathways. 
Molecules, 27(18):5889. 

21. Walliker, D., Hunt, P., Babiker, H. (2005) Fitness of Drug-
Resistant Malaria Parasites. Acta Trop,94(3):251-9. 

22. Rosenthal，P.J. (2013) The Interplay between Drug 
Resistance and Fitness in Malaria Parasites. Mol Microbiol, 
89(6):1025-38. doi: 10.1111/mmi.12349. 

23. Zhang, Y., Lu, Q. (2025) Slowing the Growth of Drug-
Resistant Tumors. Elife,14:e109866. 

24. Duan, G., Tang, Q., Yan, H., Xie, L., Wang, Y., Zheng,X.E., 
et al. (2017) Strategy to Delay the Development of 
Cisplatin Resistance by Maintaining a Certain Amount of 
Cisplatin-Sensitive Cells. Sci Rep.7(1):432. 

25. Vallianou, N.G., Evangelopoulos, A, Kazazis, C. (2013) 
Metformin and Cancer. Rev Diabet Stud, 10(4):228-35. 

26. Afrasiabi, K., Linskey, M.E., Zhou, Y.H. (2020) Exploiting 
Cancer's Tactics to Make Cancer a Manageable Chronic 
Disease. Cancers (Basel), 12(6):1649. 

27. Rahaman, M.M., Hossain, R., Herrera-Bravo, J., Islam, 
M.T., et al. (2023) Natural Antioxidants from Some Fruits, 
Seeds, Foods, Natural Products, and Associated Health 
Benefits: An Update. Food Sci Nutr, 11(4):1657-1670. 

562                                        International Journal of Science Academic Research, Vol. 07, Issue 03, pp.560-563, March 2026 



28. Uddin, S., Ahmad, S. (1995) Antioxidants Protection 
against Cancer and Other Human Diseases. Compr Ther, 
21(1):41-5. PMID: 7697981. 

29. Jahn, J.L., Giovannucci, E.L., Stampfer, M.J. (2015)The 
High Prevalence of Undiagnosed Prostate Cancer at 
Autopsy: Implications for Epidemiology and Treatment of 
Prostate Cancer in the Prostate-Specific Antigen-Era. Int J 
Cancer, 137(12):2795-802. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

30. Castro, R.E., Solá, S., Ma, X., Ramalho, R.M., Kren, B.T., 
Steer, C.J., et al. (2005) A Distinct Microarray Gene 
Expression Profile in Primary Rat Hepatocytes Incubated 
with Ursodeoxycholic Acid. Journal of Hepatology, 42, 
897-906. 

31. Brevini, T., Maes, M., Webb, G.J., John, B.V., Fuchs, C.D., 
Buescher, G., et al. (2023) FXR Inhibition May Protect from 
SARS-CoV-2 Infection by Reducing ACE2. Nature, 615, 
134-142. 

 
 ********* 

563                                        International Journal of Science Academic Research, Vol. 07, Issue 03, pp.560-563, March 2026 


