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Does the direct renin inhibitor have a role to
play in attenuating severity of the outbreak
coronavirus disease 2019 (COVID-19)?
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Dear Editor

The ongoing outbreak of coronavirus disease
2019 (COVID-2019) was caused by the novel
2019 coronavirus (2019-nCoV), which shares a
similar genome sequence with the SARS corona-
virus (SARS-CoV).1:2 Like SARS-CoV, reports
demonstrate that angiotensin-converting enzyme 2
(ACE2) could act as the receptor for 2019-
nCoV.13 Moreover, studies have shown that
2019-nCoV binds ACE2 with a higher affinity
than the original SARS virus strain.*

Renin angiotensin system (RAS) activity regulates
the human homeostatic state, and is intrinsically
high in the lungs, which is rich in ACE and ACE2
and therefore a major site of systemic angiotensin II
synthesis.> ACE2 functions in the RAS as a car-
boxypeptidase, cleaving angiotensinl to generate
angiotensin 1-9, and cleaving angiotensinII to gen-
erate angiotensin 1-7.%7 Pulmonary ACE2 appears
to play a role in regulating the balance of circulating
angiotensinIl/angiotensin ~ 1-7  levels. When
responding to hypoxia, angiotensinII induces pul-
monary vasoconstriction to prevent shunting in
patients with pneumonia or lung injury; neverthe-
less, the increased production of angiotensinII in
the lungs under hypoxia also enhances pulmonary
vascular permeability and accelerates subsequent
pulmonary edema.’ In acute respiratory distress
syndrome (ARDS), the RAS also plays a major role
in maintaining oxygenation. According to ARDS
animal models, ACE2 knockout mice presented
more severe symptoms compared with wildtype
mice, supporting the view that overexpression of
ACE?2 appears protective.?

ACE2 is a crucial receptor for SARS-CoV and
2019-nCoV, and binding to ACE2 by CoV spike
protein downregulates ACE2 expression. The loss

of ACE2 expression results in severe acute respira-
tory failure.®!® AT1 receptor (AT1R) mediates
angiotensinII-induced vascular permeability and
severe acute lung injury. Therefore, CoV spike-
mediated lung failure is suspected of being rescued
by inhibition of AT1R from a RAS blockade, such
as angiotensinIl receptor block or angiotensin-
converting enzyme inhibitor.%!! On the other
hand, blockade of AT1R, with consequent eleva-
tion of both angiotensinI and angiotensinII, stim-
ulates ACE2 activity.®!! A dilemma is that the
RAS blockade could attenuate the severe lung
injury induced by CoV infection via inhibition of
ATIR, but also increase ACE2 expression and
therefore provide more targets for virus binding
and replicating. Taking both into account, we
hypothesized that a higher-level blockade of RAS
might resolve this dilemma. The optimal choice
may be the direct renin inhibitor, which could
decrease the original renin activity and, conse-
quently, lower angiotensinI and II.1° ACE2 expres-
sion would decrease because of low angiotensinI
and II activity. Less ACE2 expression may prevent
the body being attacked by 2019-nCoV because of
fewer targets for the virus, while the AT1R is still
inhibited by low renin activity, with adequate lung
protection regardless of low ACE2 expression.

For data reported on 2 March 2020 by the World
Health Organization (WHO), globally registered
COVID-19 cases were 88,948, of which there
were 80,174 cases in China, and other cases had
spread to 64 countries reporting a total of 2069
cases. Very surprisingly, Africa had confirmed
only two cases. According to the epidemiology,
we also speculate whether the low infection rate
in Africa is associated with the essentially low
renin activity in the population of Africa.!? As we
know, the RAS blockade was less effective for
hypertension control in the population of Africa
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because of their low renin physiology. Additionally,
higher mortality rates from COVID-19 are noted
in aged (14.8% in =80 years old) and male (2.8%
in male and 1.7% in female, respectively)

patients.!?> Regarding RAS activity, aging is asso-
ciated with activation of RAS,!* and testosterone
in males is thought to increase renin levels.15

Acknowledgements
The authors thank all the resources of this con-
cept for their important contributions.

Author contributions
Cheng-Wei Lin: Conceptualization; Visualization;
Writing-original draft.

Yu-Yao Huang: Conceptualization; Supervision;
Writing-review & editing.

Conflict of interest statement
The authors declare that there is no conflict of
interest.

Funding

This research received no specific grant from any
funding agency in the public, commercial, or not
for-profit sectors.

ORCID D
Cheng-Wei Lin
8922-7030

https://orcid.org/0000-0001-

References
1. LuR, Zhao X, Li ], et al. Genomic
characterisation and epidemiology of 2019 novel
coronavirus: implications for virus origins and
receptor binding. Lancer 2020; 395: 565-574.

2. Xu X, Chen P, Wang ], er al. Evolution of the
novel coronavirus from the ongoing Wuhan
outbreak and modeling of its spike protein for risk
of human transmission. Sci China Life Sci 2020;
63: 457-460.

10.

11.

12.

13.

Zhou P, Yang XL, Wang XG, er al. A
pneumonia outbreak associated with a new
coronavirus of probable bat origin. Nature 2020;
579: 270-273.

Wrapp D, Wang N, Corbett KS, ez al. Cryo-EM
structure of the 2019-nCoV spike in the prefusion
conformation. Science 2020; 367: 1260-1263.

. Tikellis C and Thomas MC. Angiotensin-

converting enzyme 2 (ACE2) is a key modulator
of the renin angiotensin system in health and
disease. Int ¥ Pepr 2012; 2012: 256294.

Fyhrquist F and Saijonmaa O. Renin-angiotensin
system revisited. ¥ Intern Med 2008; 264:
224-236.

Patel VB, Zhong JC, Grant MB, ez al. Role of
the ACE2/angiotensin 1-7 axis of the renin-
angiotensin system in heart failure. Circ Res 2016;
118: 1313-1326.

Imai Y, Kuba K, Rao S, ez al. Angiotensin-
converting enzyme 2 protects from severe acute
lung failure. Nature 2005; 436: 112-116.

Kuba K, Imai Y, Rao S, ez al. A crucial role of
angiotensin converting enzyme 2 (ACE2) in
SARS coronavirus-induced lung injury. Nar Med
2005; 11: 875-879.

Guang C, Phillips RD, Jiang B, ez al. Three

key proteases—angiotensin-I-converting enzyme
(ACE), ACE2 and renin—within and beyond the
renin-angiotensin system. Arch Cardiovasc Dis
2012; 105: 373-385.

Ferrario CM. Angiotensin-converting enzyme

2 and angiotensin-(1-7): an evolving story in
cardiovascular regulation. Hypertension 20065 47:
515-521.

Sagnella GA. Why is plasma renin activity lower
in populations of African origin? ¥ Hum Hypertens
2001; 15: 17-25.

Novel Coronavirus Pneumonia Emergency
Response Epidemiology Team. The
epidemiological characteristics of an outbreak of
2019 novel coronavirus diseases (COVID-19) in
China. Zhonghua Liu Xing Bing Xue Za Zhi 2020;
41: 145-151.

. Conti S, Cassis P and Benigni A. Aging and the

renin-angiotensin system. Hypertension 2012; 60:
878-883.

. Komukai K, Mochizuki S and Yoshimura M.

Gender and the renin-angiotensin-aldosterone
system. Fundam Clin Pharmacol 2010; 24:
687-698.

journals.sagepub.com/home/tae


haode
高亮




