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Abstract: Non-infectious chronic diseases in human including diabetes, non-alcoholic fatty liver disease
(NAFLD), atherosclerosis (AS), neurodegenerative diseases, osteoporosis, as well as malignant tumors may have
some common pathogenic mechanisms such as non-resolved inflammation (NRI), gut microbiota dysfunction,
endoplasmic reticulum stress, mitochondria dysfunction, and abnormality of the mammalian target of rapamycin
(mTOR) pathway. These pathogenic mechanisms could be the basis for "homotherapy for heteropathy" in clinic.
Some commonly used clinical drugs, such as metformin, berberine, aspirin, statins, and rapamycin may execute
therapeutic effect on their targeted diseases, and also have the effect of "homotherapy for heteropathy". The
mechanisms of the above drugs may include anti-inflammation, modulation of gut microbiota, suppression of
endoplasmic reticulum stress, improvement of mitochondria function, and inhibition of mTOR. For virus infectious
diseases, as some viruses need certain commonly used replicases, the inhibitors of the replicases become examples
of "homotherapy for heteropathy" for antiviral therapy in clinic (for example tenofovir for both AIDS and HBV
infection). Especially, in case of outbreak of new emerging viruses, these viral enzyme inhibitors such as azvudine
and sofibuvir, could be rapidly used in controlling viral epidemic or pandemic, based on the principle of
"homotherapy for heteropathy". In this review article, we show the research progress of the biological basis for
"homotherapy for heteropathy" and the possible mechanisms of some well-known drugs, in order to provide
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insights and new references for innovative drug R&D.
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"Homotherapy for heteropathy" effects and possible mechanisms of commonly used drugs for the treatment chronic diseases and

anti-viral drugs. NAFLD: Non-alcoholic fatty liver disease; AS: Atherosclerosis; AD: Alzheimer's disease; PD: Parkinson's disease; TSC:

Tuberous sclerosis complex; mTOR: Mammalian target of rapamycin

Drug Chronic disease or virus infection Possible mechanism for "homotherapy for heteropathy"
Metformin  Diabetes and complications, NAFLD, AS, AD, Anti-inflammation, modulation of gut microbiota, suppression of endoplasmic
cancer, osteoporosis reticulum stress, improvement of mitochondria function, suppression of mMTOR
Berberine  Hyperlipidemia, diabetes and complications, Anti-inflammation, modulation of gut microbiota, suppression of endoplasmic
NAFLD, AS, cancer, PD reticulum stress, improvement of mitochondria function

Aspirin Thrombosis, AS, cancer Anti-platelet, anti-inflammation
Statins AS, cancer Anti-inflammation
Rapamycin Immune dysfunction, cancer, TSC, osteoporosis Suppression of mTOR
Tenofovir ~ HIV-1 infection, HBV infection Suppression of viral reverse transcriptase
Azvudine  HIV-1 infection, COVID-19 infection Suppression of viral reverse transcriptase and RNA-dependent RNA polymerase
Sofibuvir ~ HCV infection, Zika virus infection Suppression of RNA-dependent RNA polymerase of viruses of the flavivirus family

Non-resolved Mltochondna

inflammation dysfunctmn

; ';:\;;f o,
5 K 2.
Liver Skeletal Adipose
muscle  tissue
Insulin
resistance | AS | Alzheimer's disease | e
m Osteoporosis |
Nephropathy Retinopathy
Diabetic
complications |

Figure 1 Possible mechanisms for the "homotherapy for heteropathy" effect of metformin targeting various organs or tissues
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