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Abstract

The new viral outbreak, Coronavirus Disease 2019 (COVID-19) -caused by Severe Acute Respiratory Syndrome
Coronavirus 2 (SARS-CoV-2)- has started since December 2019, and it has affected the whole world during recent
months. There is not any specific antiviral treatment for this highly contagious and potentially fatal disease. Numerous
different kinds of medicines are used to manage the conditions and treat COVID19 patients, but we are in a tough
situation, since, COVID-19 is a multiple organ infection and SARS-CoV-2 possess different and unfortunately effective
pathogenic mechanisms. Bromelain, with its numerous proven medicinal properties may be beneficial for the
treatment of COVID-19.
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Dear editor

At present, there is no specific antiviral medication for COVID-19, but several nonspecific antiviral agents,
in addition to the other adjuvant drugs, are employed as medicinal cocktails for the treatment of this
strange viral infection (1],

Bromelain -a complex of proteolytic enzymes- is the most critical component of Ananas cosmosus
(pineapple) active compounds with numerous therapeutic properties [2 which possesses proved
antioxidant activity, can diminish cellular oxidative stress and alleviate degenerative tissue damage 341,
Oxidative Stress is a Key Player in COVID-19 infection [51.,

Besides, viral unbridle replication and the exaggerated host immune system response (inflammation) are
the two significant causes of lung fibrosis and damage-induced by SARS-CoV-2. The bad news is that this
damage may remain even after recovery and patients discharge 67, Bromelain, with different
mechanisms such as improvement of blood perfusion, modulation of fibroblast differentiation, and
epithelialization enhancement, can ameliorate the healing process 1821,

In patients with COVID-19, Interleukin 6 (IL-6) levels are significantly elevated which is a potential
biomarker of COVID-19 progression [0l Bromelain inhibits the biosynthesis of (pro)inflammatory
mediators such as IL-6 11, Administration of Bromelain in inflammatory diseases leads to a reduction in
the pain 12 which is one of the main complains of COVID-19 patients [13],

Bromelain -with proteolytic properties and subsequently mucolytic activity- appears to reduce sputum
viscosity and increase the fluidity of mucus secretion in the respiratory tract, which may diminish difficulty
breathing and also reduce the viral load in the respiratory system of COVID-19 patients [14],

While the pathogenesis of SARS-CoV-2 and its proliferation-induced pathways are not still crystal clear,
several distinct features of COVID -19 have been identified, and epithelial cell proliferation is one of them
1151, Bromelain, with pro-apoptotic and anti-proliferative effects [16], can be considered as a protective
candidate theoretically.

Considering all points, Bromelain may decrease pulmonary failure of COVID-19 patients. Its effectiveness
in this case can be easily evaluated by clinical trials of Bromelain-containing oral nutraceuticals as safe,
available, unexpansive, and efficient adjuvant herbal medicine, for the treatment of COVID-19 patients
with respiratory complaints.

313



REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

Rahman MT., 2020 Potential Benefits of Combination of Nigella
sativa and Zn Supplements to Treat COVID-19. J. Herb. Med.
24:100382. doi: 10.1016/j.hermed.2020.100382.

Walker, A.F., Bundy, R., Hicks, S.M. and Middleton, R.W., 2002.
Bromelain reduces mild acute knee pain and improves well-being
in a dose-dependent fashion in an open study of otherwise
healthy adults. Phytomedicine, 9(8), pp.681-686.
doi:10.1078/094471102321621269.

Bakare AO, Owoyele BV. 2020. Antinociceptive and
neuroprotective effects of bromelain in chronic constriction
injury-induced neuropathic pain in Wistar rats. Korean J Pain.
33(1):13. doi: 10.3344/kjp.2020.33.1.13.

Saptarini NM, Rahayu D, Herawati IE., 2019. Antioxidant activity of
crude bromelain of pineapple (Ananas comosus (L.) Merr) crown
from Subang district, Indonesia. J. Pharm. Bioallied Sci. 11(8):551.
doi: 10.4103/jpbs.JPBS_200_19.

Delgado-Roche, L., Mesta, F., 2020. Oxidative stress as key player
in severe acute respiratory syndrome coronavirus (SARS-CoV)
infection. Arch Med Res. doi: 10.1016/j.arcmed.2020.04.019.

Yi Y, Lagniton PN, Ye S, Li E, Xu RH, et al., 2020. COVID-19: what
has been learned and to be learned about the novel coronavirus
disease. Int. J. Biol. Sci.;16(10):1753-66. doi: 10.7150/ijbs.45134.
Tian S, Hu W, Niu L, Liu H, et al., 2020 Pulmonary pathology of
early phase 2019 novel coronavirus (COVID-19) pneumonia in two
patients with lung cancer. J THORAC ONCOL. doi:
10.1016/j.jtho.2020.02.010.

Wu SY, Hu W, Zhang B, Liu S, Wang JM, Wang AM., 2012.
Bromelain ameliorates the wound microenvironment and
improves the healing of firearm wounds. J SURG RES. 176(2):503-
9. doi: 10.1016/j.js5.2011.11.1027.

Aichele K, Bubel M, Deubel G, Pohlemann T, Oberringer M., 2013.
Bromelain down-regulates myofibroblast differentiation in an in
vitro wound healing assay. N-S ARCH PHARMACOL. 386(10):853-
63. doi:10.1007/s00210-013-0890-z.

Ulhaq, Z. S., & Soraya, G. V., 2020. Interleukin-6 as a potential
biomarker of COVID-19 progression. Med Mal Infect. 50(4): 382—
383. doi: 10.1016/j.medmal.2020.04.002.

Onken JE, Greer PK, Calingaert B, Hale LP., 2008. Bromelain
treatment decreases secretion of pro-inflammatory cytokines and
chemokines by colon biopsies in vitro. Clin. Immunol. 126(3):345-
52. doi: 10.1016/j.clim.2007.11.002.

Akhtar NM, Naseer R, Farooqi AZ, Aziz W, Nazir M., 2004. Oral
enzyme combination versus diclofenac in the treatment of
osteoarthritis of the knee—a double-blind prospective randomized
study. CLIN RHEUMATOL. 23(5):410-5. doi:10.1007/s10067-004-
0902-y.

Song, X. J., Xiong, D. L., Wang, Z. Y., Yang, D., Zhou, L, Li, R. C,,
2020. Pain management during the COVID-19 pandemic in China:
Lessons learned. Pain Med. doi:10.1093/pm/pnaal43

Esam, Z., 2020. Protective potential of expectorants against
COVID-19. Medical Hypotheses, 142, 109844. doi:
10.1016/j.mehy.2020.109844 .

Yao, X. H., He, Z. C,, Li, T. Y., Zhang, H. R., Wang, Y., Mou, H., Ping,
Y. F., 2020. Pathological evidence for residual SARS-CoV-2 in
pulmonary tissues of a ready-for-discharge patient. Cell Res. 30(6),
541-543. doi:10.1038/s41422-020-0318-5.

Romano B, Fasolino |, Pagano E, Capasso R, Pace S, De Rosa G,
Milic N, Orlando P, I1zzo AA, Borrelli F., 2014. The chemopreventive
action of bromelain, from pineapple stem (A nanas comosus L.),
on colon carcinogenesis is related to antiproliferative and
proapoptotic effects. MOL NUTR FOOD RES. 58(3):457-65.
doi:10.1002/mnfr.201300345.



