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ABSTRACT: Corona Virus Disease 2019 (COVID19) is caused by SARS-COV2 which is a RNA type
virus and spreads through droplets. COVID 19 is now a pandemic disease. In several researches it
has been shown that this virus works through Angiotensin converting enzyme Il (ACEIl) and its
receptor named ACEIl receptor and ACE receptor 1 (AT1R). We are considering a new treatment
pathway which is blocker of JAK-STAT pathway and STAT2 and STAT 6 pathway. ACE Il receptors
are expressed via JAK STAT pathway and STAT2, STAT3, STAT6 pathways. So with anti viral
therapy, if we provide JAK-STAT pathway inhibitor like Baricitinib and Ruxolitinib then the
treatment can show a better prognosis.
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INTRODUCTION: Since 2003, Corona virus is causing many serious diseases which is a great

problem towards public health. The important diseases are Severe Acute Respiratory Syndrome
(SARS), Middle east respiratory syndrome (MERS), Corona Virus Disease 19 (COVID19) (1). COVID
19 outbreak has happened in Wuhan, China in December, 2019 and after that this virus has a
significant impact in people’s health and life. (1). Corona Virus is a Spherical or pleomorphic
enveloped particles coantaining positive sense SS RNA associated with a nucleoprotein within a
capsid protein compromised of matrix protein. The envelop bears club shaped glycoprotein
projection. (2) COVID 19 is caused through SARS-COV?2 virus. This virus spreads through droplets
and affects mostly our respiratory system. In the research it has been seen that COVID19 works
through ACEIl enzyme and ACEIl enzyme receptors. (3). COVID 19 has a incubation period of 2-14
days and many patients are asymptomatic and around 5%patient goes to severe disease. COVID19
infection has a severe effects on respiratory system, Gastrointestinal system and neurological
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impairment. (4). ACE Il function and the function of ACEIl receptors like AT1R are induced by JAK-
STAT pathway. So in the treatment of COVID19 we can use JAK-STAT pathway inhibitor like
baricitinib and Ruxolitinib with anti viral drugs.(5) These drugs are mostly anti inflammatory drug
and mostly used in to treat Rheumatoid Arthritis. Our this hypothesis is based on this JAK-STAT
inhibition pathway which in future can be used in the treatment of COVID19 patients.

JAK-STAT Pathway: Janus Kinase- signal transducer and activator of transcription (JAK-STAT) is a
signaling pathway mediated by cytokines derived mediated signals. JAK-STAT pathway works on
developmental process, growth regulations and maintenance of homeostasis. There four JAK(
Jak1-3, Tyk2) and seven STAT (STAT 1-4, 5A,5B,6). (6)
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Fig 1 JAK STAT Pathway (6)

Relation to JAK-STAT pathway to COVID19: In a paper of Arindam Banerjee et al it is mentioned
that JAK-STAT pathway inhibitor baricitinib may be a very attractive target for the treatment of
corona virus infection.(7) Corona Virus cause end organ damage through cytokines storm and JAK-
STAT pathway induce that process. (8) Baricitinib and Ruxolitinib both are DMARD drug and have
the potential to treat cytokines storms. And Jak Stat pathway also amplify the ACEIl and ACEII
receptors. COVID19 virus works through this receptors. So JAK STAT pathway blocker are potent
drug to treat COVID 19.
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Fig 2. The JAK/STAT signaling pathway and SARS-CoV. The JAK/STAT pathway responds to type | IFN secreted from
neighboring cells. The IFN-a/b/ receptor binds to either IFN-a/b or - and signals to the Jakl or TYK1 kinase. These kinases
phosphorylate both STAT1 and STAT2. This phosphorylation induces the complex formation of STAT1/STAT2/IRF9 (the ISGF3
complex) and targets the complex to the nucleus with the help of the import factors KPNA1 (Kal) and KPNB1 (Kb 1). Once in
the nucleus, the complex turns on genes containing an ISRE in their promoter. SARS-CoV proteins have been shown to affect
this pathway. NSP1 reduces the levels of Jakl in the cytoplasm and affects it kinase activity. ORF6 blocks the nuclear import
of ISGF3 by reducing the free K 1 in the cytoplasm and retaining it on the ER/Golgi membrane. (9)

Use of JAK-STAT Pathway inhibitor in COVID19 treatment: COVID 19 infection is caused by SARS-
COV2 virus. SARS-COV?2 virus enters through respiratory tract as a droplets and affects the ACEII

enzyme and works through ACEIl receptors. STAT 3 is mediated many infections in the human
body(10). Studies have shown that JAK-STAT pathway triggered ACEll mediated gene
transcription, So JAK-STAT pathway is an amplifier in this pathway.-(11). As Baricitinib and
Ruxolitinib are two JAK-STAT pathaway inhibitor so they can be used in COVID 19 treatment with
antiviral therapy to show good prognosis.

Discussion: According to WHO, Corona Virus is discovered in 1960, and from 2003 SARS, MARS,
COVID 19 corona virus related diseases are a big problem for the public health. (1). When SARS-
Cov 2 infection occurs then human immune system plays a big role. Some drugs are there which
will increase the human immune system and IL10 has a good anti-inflammatory and anti-
angiogenic effects (12). In the severe case of COVID 19 severe cytokines storm occurs and
respiratory distress and multiple organ disfunction occurs.(13).

ACE2 is a transmembrane protein, through this and its receptor SARS-COV2 shows
pathogenesis.(13) The protein is expressed in many lung cells along with type Il alveolar cells.
Baricitinib is a JAK-STAT pathway inhibitor and mostly used as DMARD or anti Rheumatic drug. It
is possible this drug can inhibit cytokine storm as well as reduce the entry of virus and reduce the
infectivity towards host cell. (13).
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In COVID 19 infection Cytokines like INF gama, IL6 and other storm is seen.(14). As Baricitinib can
reduce the cytokines storm so it is a potential drug to treat COVID 19 patients.

Along with its blocking the JAK-STAT pathway i.e the amplification of ACEIl and its receptor will
reduce. So that the SARS-COV2 virus will be unable to work through this receptors. The severity
of the disease will be reduced. In this point of view also it is a potential drug to treat COVID19
patient.

Ruxolitinib is also same potent like Baricitinib theoretically.

Conclusion: Baricitinib and Ruxolitinib are potential JAK-STAT pathway inhibitor and it can be used
to treat COVID19 infection with Antiviral drugs.
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