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Abstract
Nowadays, most of the natural products are processed and developed as potential pharmaconutrient. The
majority of antimicrobials of essential oils appear to act either directly on the virus itself on the envelope or
during the early stages of virus replication following the internalization of the virus into its host cell. The
bioactive components (Pharmaconutrients) of clove essential oil display many pharmacological activities such
as antioxidant, antibacterial, antiviral, antifungal, antimutagenic, anti-inflammatory, anti-allergic, and dental
caries properties. Besides, their inhibitory effects against multiple viruses including HIV and have also inhibitory
effects against certain RNA of the respiratory syncytial virus (RSV), and DNA against enveloped viruses (HSV1 and Newcastle disease virus). In addition, it has been found that the two phytocompounds, betulinic acid
and savinin, which found in the essential oil of cloves have been shown to inhibit post binding entry of severe
acute respiratory syndrome (SARS) coronavirus into cells, Cloves act directly upon the virus envelope such as
Coronaviruses (COVID-19), which are enveloped viruses. Recently, it has been found that acute pulmonary
embolism associated with hypercoagulable state with marked increase levels seen in C-reactive protein, and
D-Dimer, which considered the main cause of sudden death. It has been shown that the clove lowers the risks
for cardiovascular disease clove oil-induced dilate arteries while reducing systemic blood pressure. Besides, it
is a potent platelet inhibitor and prevents the formation of a thrombus or a blood clot, this effect is considered
an advantage to using clove essential oil for the treatment of coronavirus induced acute pulmonary embolism
associated with hypercoagulable leading to sudden death.
In conclusion, clove essential oil may have Nutritional Therapeutic Potential effects due to its various effects, which
includes antimicrobial, anti-fungal, anti-viral, anti-inflammatory, cytotoxic, analgesic, anesthetic activities, very
potent as antioxidants, and inhibits post binding entry of severe acute respiratory syndrome (SARS) coronavirus
into cells. Besides, anti-platelet activities; prevent the formation of a thrombus or a blood clotting. Therefore,
essential oil of cloves may be considered the most candidates to combat the coronavirus and protecting against
sudden death seen in some patients infected by Coronavirus (COID 19), resulting from embolism associated with
hypercoagulable formation. Clove Oil should only be diffused in well-ventilated places, and diffusing treatments
shouldn’t exceed more than 60 minutes each time under clinical observation.
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Since
Prehistoric times, humans have used natural products, such as
plants, animals, microorganisms, and marine organisms, in
medicines to alleviate and treat diseases [1,2]. The Plants
biosynthesize thousands of chemical compounds, which some
be used for the treatment of various diseases [3,4]. Herbal
medicine is the use of medicinal plants for treatment and
prevention of diseases in many of the world cultures: it ranges
from traditional and popular medicines of every country to the
use of standardized and tritiated herbal extracts [4]. Herbal
medicine has become a popular form of healthcare and still
plays an important role in the therapeutics of many diseases.
[4- 6] The use of herbal medicines and phytonutrients or
nutraceuticals continues to expand rapidly across the world with
many people now resorting to these products for the treatment
of various health challenges in different national health-care
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settings [6, 7]. Indeed, these herbal derivatives have shown
promising therapeutically potential applications with the
efficacy of a good number of herbal products clearly
demonstrated. Herbal Medicines are presently in demand and
their acceptance is increasing progressively due to the natural
products have lesser toxicity and side effects as well as
improving the efficacy than their chemical synthetic counterparts
[4-8]. The traditional herbal medicines still play an important
role in the therapeutics of many diseases in many of the world
cultures. It has been postulated that the enormous natural
products and traditional medicines have their impressive
advantages, such as abundant clinical experiences, and their
unique variety of chemical structures and biological activities
[6,9], therefore, the herbal are getting significant attention in
global health care [6-9]. Clove tree known as Syzygium
aromaticum, It belongs to the Myrtaceae families. It was found
first in the Maluku Islands of provinces of Indonesia in the
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eastern country, this aromatic spice is still the prominent product
of Indonesia. Today, cultivated in many parts of the world,
including India, Pakistan, Madagascar, Sri Lanka, India,
Tanzania, Zanzibar and even areas of East Africa [10, 11].
Cloves are best known as an aromatic spice to be used in the
preparation of food, in addition, they have been used it in
traditional medicine. Clove can provide some important
pharmaconutrients, which are commercially used for many
medicinal purposes and in the perfume industry and clove are
considered one of the spices that can be potentially added as
preservatives in many foods, especially in meat processing, to
replace chemical preservatives due to their antioxidant and
antimicrobial properties [12]. Ancient Indian and Chinese
medicines utilized cloves to treat various health conditions
including toothaches, infections, indigestion, muscle and joint
pain. The popularity of cloves continued to grow with each
generation, finding new medicinal applications as a stand-alone
or as a spice tonic [13]. Traditional Chinese medicine using
cloves for its strong ability to combat the fungi and bacterial
infections, also ancient India, Ayurvedic they used cloves to
treat different digestive diseases, fever, toothaches, pain and
respiratory problems [13]. Cloves contain several antioxidants
agents like anthocyanin, quercetin and eugenol. Eugenol. Indeed
it has been also shown to act as a natural antioxidant [14].
Antioxidants [15] are compounds that reduce oxidative stress,
which can contribute to the development of chronic
inflammation.This is where antioxidants play a vital role by
seeking out free radicals, neutralizing their harmful effects, and
protecting the body tissues and systems [14, 15]. A research
study found that eugenol stopped oxidative damage caused by
free radicals five times more effective than vitamin E due to its
potent antimicrobial and antioxidant activities. The results of
the study on the antioxidant activities of 26 various spices have
been indicated that cloves to be one of the highest concentrations
among other powerful superfoods such as garlic, thyme,
rosemary, and oregano. [16]. Cloves are also good sources of
antioxidants, and also fight inflammation and protect the organs
against cancer [6]. The inhibitions of degenerative diseases are
usually due to the presence of various bioactive chemical
constituents in high concentrations with antioxidant activities
such as flavonoids that are naturally occurring in herbal plants
including cloves. These agents are believed to have positive
effects on human health and diseases. Studies on flavonoid
derivatives have demonstrated a wide range of therapeutic
activities such as antibacterial, antiviral, anti-inflammatory,
anticancer, and anti-allergic activities [17-19].
Beside,
flavonoids have been found to have highly effective scavengers
of the most oxidizing molecules, including singlet oxygen, and
the different free radicals, [20] which involved in several
diseases. Besides, numerous studies showing strong antioxidant
properties, for an instant the clove, as well as flavonoids isolated
from clove buds, acted as strong free radical scavengers in
comparison to commercial anti-oxidants like BHT) [20, 21].
This property is especially true for clove oil [20]. Therefore,
these explain the clove oil used for treating asthma [22]. The
asthma is due to the inflammation in the airways along with
changes in immune. Diet may affect the inflammation, depending
on the types of food. Diet-induced inflammation can strongly
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affect asthma risk which considered as a trigger induced asthma,
in contrast, there is certain food rich in an essential oil that used
in the treatment of respiratory tract diseases highlighting their
role in bacterial infections and their anti‐inflammatory action as
anti-asthma agents (here I gave new names for such agents as
Pharmaconutrients), which also present in the clove oil have
therapeutic potential for the treatment of inflammatory diseases.
[23]. It has been described that inflammation is a complex
protective response of the body against harmful agents, such as
microorganisms damaged cells or toxic agents [24, 25], clove is
also known by anti-inflammatory activity [22, 26], which may
be related to the anti-inflammatory action of eugenol [22]. In
addition, the clove essential oil has shown to soothe the
respiratory tract and also has anti-inflammatory effect.
Supplementation with clove oil was found to prevent bacteria
from forming colonies in the lungs [27]. Studies demonstrated
that the eugenol found in high concentrations in cloves [14],
which related to produce decreases the oxidative stress and acts
against liver cirrhosis [28]. Indeed, It has been found that the
eugenol an excellent agent for the prevention of metastasisrelated to oxidative stress and acts against liver cirrhosis [28].
Indeed, It has been found that the eugenol an excellent agent for
the prevention of metastasis-related to oxidative stress [29]. The
alcoholic extracts of clove were found to possess anti-stress
properties [30], which might be related to the antioxidant effects
of clove [26]. The clove essential oil is widely used to treat
various diseases including human dermal fibroblasts [31] this
may be due to its pharmacological action as a powerful antiinflammatory and antioxidant agents [6,26]. The essential oil of
clove is a natural agent that has many potential therapeutically
uses in wide areas [32], it is extensively used in aromatherapy to
treat headaches; this pharmacological action may be attributed
to the eugenol in clove oil, which has anesthetic and analgesic
(pain-relieving), this also holds true for clove essential oil is
widely available [26, 32,33] . This might explain the use of the
clove to relieve the tooth pain, the eugenol the substance is
found to have anesthetic and has also antibacterial properties,
[32-34]. Moreover, the clove has also shown to fight
inflammation of the mouth and throat. A research study has been
demonstrated that clove oil has an anti-plaque, anti-gingivitis,
and antimicrobial properties and has been suggested to use it in
the treatment of the teeth inflammation associated with plaque
and gingivitis [35]. Indeed, the antibacterial, research has been
demonstrated that the Clove essential oil inhibit Staphylococcus
bacteria. [36]. Besides, Carvacrol and eugenol, in clove oil,
have an anticandidal and antifungal effect, and suggested to be
it used to heal candidiasis caused due to a fungus, Candida
albicans [37], The anti-fungal properties of cloves have also
been recommended in the aromatherapeutic literature for
treating acne and improving skin health. [38], This action may
relate to of the eugenol in the oil that has antibacterial properties
and can stop infection and fight inflammation, thereby effectively
treating acne [38]. Eugenol has been widely used in dentistry
because it can penetrate the dental pulp tissue and enter the
bloodstream [39]. More research has been demonstrated that the
cloves essential oil has the potential to replace benzocaine as a
topical anesthetic in dental treatments. [4o]. Due to its antiseptic
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activities, clove oil can be used for preventing infections. [41].
Several studies have been indicated that constituents of clove
have anti-oxidant activities and inhibit lipid peroxidation [42].
Besides, more studies indicated that the eugenol is very potent
an anti-inflammatory and antioxidant effects [22]. In addition,
animal studies have been shown that the eugenol in cloves
reduced the pro-inflammatory cytokines; therefore, it could use
to treat the inflammation associated with arthritis in humans
[44]. The cloves are good sources of antioxidant, antiinflammatory and properties that have therapeutic potential to
fight inflammation and protect the body against cancer [22, 44].
Moreover, it has been reported that the anti-cancer properties of
clove might be attributed to eugenol, which also found to reduce
the risk of esophageal cancer [45]. In addition, it was shown
clove extract prevents tumour growth and induce cancer cell
death [46]. More research studies indicated that clove extract
was also proven to Inhibits tumour growth and promote cell of
breast cancer [47]. Free radicals that contain the element oxygen
are the most common type of free radicals produced in living
tissue, reactive oxygen species, (ROS) [48, 49]. The damage to
cells caused by free radicals, especially the damage to DNA,
may play a role in the development of cancer, infection diseases,
which affect health conditions [47, 48]. Oxidative stress has
been implicated in the etiology of microorganism infections,
cardiovascular disease, inflammatory diseases, cancer, and other
chronic diseases [50, 51]; as mentioned earlier the clove has
been found that constituents of clove impart anti-oxidant
activities and inhibit lipid peroxidation [38 42]. In addition
Clove has antimicrobial [35, 36, 47], anti-fungal [36, 47, 38,51],
anti-viral [47, 51] anti-inflammatory [22,39.43,44, 51 ],
cytotoxic [45, 56, 51], analgesic, and anesthetic [32,34,47, 51]
activities. Beside, essential oils of aromatic plants have been
reported to have antibacterial, antifungal, antiviral, and cytotoxic
properties [52]. In addition, the compound isolated from S.
aromaticum extract has been shown to have antiviral effects
against various herpes virus strains and the hepatitis C virus via
its action on the biosynthesis of the viral DNA by inhibiting the
viral DNA polymerase enzyme [51, 53]. Studies have been
demonstrated that flavonoids in clove essential oil have potent
anti-inflammatory properties, which may use to treat all kinds of
inflammation in the body [54]. In addition, numerous studies
have demonstrated that the Flavonoid compounds which are
one of the cloves compositions produced inhibitory effects
against multiple viruses including the against HIV [55, 56],
Indeed, numerous studies have demonstrated that the Flavonoid
compounds which are one of the cloves compositions produced
inhibitory effects against multiple viruses including against HIV
[55-58], another study has found that flavone derivatives are
inhibitory to the respiratory syncytial virus (RSV) [58-59]. This
in agreement with the finding that the naturally occurring
flavonoids possess a variable spectrum of antiviral activity
against certain RNA (RSV, Pf-3, polio) and DNA (HSV-1)
viruses acting to inhibit infectivity and/or replication [60], and
this might explain the fact that the clove has been traditionally
used in inhibiting food-borne pathogens to treat viruses, worms,
candida, and different bacterial and protozoan infections [61].
This finding is harmony with the role of essential oils and their
volatile constituents in the treatment of respiratory tract
infections (RTIs), showing essential oils as potential
37

antimicrobials and as anti‐inflammatory agents to alleviate
symptoms and signs of Respiratory tract diseases (RTDs)
including RTIs [23]. Further, the combination S. aromaticum
aqueous extracts with acyclovir enhancements the antiviral
efficacy against herpes simplex virus type 1 (HSV-1), and
influenza A virus [62-65]. The viruses can be classified into
classes based on structure, enveloped type (e.g.COVID-19) and
non-enveloped type (e.g.Norovirus) [66]. Studies have been
investigated the antiviral efficacies of plant antimicrobials such
as the clove oil on both enveloped and nonenveloped viruses;
the results of antiviral effects of oregano oil and clove oil have
been greater against enveloped viruses (HSV-1 and Newcastle
disease virus) but not against nonenveloped viruses (poliovirus
type 1 [PV1] and adenovirus type 3 [67] Several studies have
shown that various plant antimicrobials may act directly on
enveloped viruses (e.g., HSV-1 and HSV-2), but they do not
prevent adsorption of the viruses to host cells [68-71]. Moreover,
a study has been found that two phytocompounds, betulinic acid
and savinin, which found in the essential oil of cloves [72] has
been shown to inhibit post binding entry of severe acute
respiratory syndrome (SARS) coronavirus into cells [73], and It
has been suggested that that Syzygium caryophyllatum oil can
be used as a potential source of natural antimicrobial compound
possessing strong antioxidant potential [74], as well as a
potential anti-breast cancer [73]. Indeed, essential oils have
been used for thousands of years, in folk medicine, because of
their many different pharmaconutrient properties, including
antimicrobial activities [75]. Evidence from TEM imaging has
been found that some plant antimicrobials including cloves act
directly upon the virus envelope [76, 77]. Nemours studies have
been shown that the various compounds in the cloves oil have a
strong antibacterial, antiviral, and antifungal properties and can
inhibit the growth of molds, yeasts, and bacteria, can kill a
number of gram-negative and gram-positive bacteria [17-19,
78], Indeed, the effects of antibacterial properties of Cloves’
extend to all types of bacteria, including the strains which are
resistant to antibiotics. These strains included Staphylococcus
aureus (causes skin acne) and Pseudomonas aeruginosa (causes
pneumonia). [36,87]. In vitro studies indicated that
phenylpropanoids derived from cloves inhibit the mutation
within Salmonella t. [79], Mutagen is a physical or chemical
that changes the genetic material (DNA), eugenol the most
derivative of cloves was also demonstrated to protect against
DNA damage from free radicals via increasing the activity of
antioxidant enzymes such as superoxide dismutase (SOD),
catalase and glutathione (GSH), which prevent free radicals
from attacking lipids embedded in cell walls [80]. Further
studies reported that the isoeugenol and its analogues inhibit
NO biosynrhesis and iNOS expression in LPS-stimulated RAW
cells, may be related to block the phosphorylation of ERK1/2
and p38 kinase, degradation of I-κBα, and activation of NF-κB
[81]. It has been shown that the clove lower the risks for
cardiovascular disease, arterial sclerosis and other disease
related to oxidative stress as it is rich in polyphenols derivatives
[82-84]. The activity is shown by dose-dependent, reversible
vasodilator responses, negative inotropic effects in heart muscle,
hypotensive effects and smooth muscle relaxant effects, which
are related to the presence of eugenol. [ 85-87]. Also, a research
study has been showed that eugenol in clove oil induced-dilate
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arteries while reducing systemic blood pressure. [88], the two
chief chemical constituents of clove eugenol and acetyl eugenol
have also anti-platelet activities and prevent the formation of a
thrombus or a blood clot [89]. Clove has been shown a minor
drug interaction with anticoagulant/antiplatelet drugs [90].
Indeed, Thus, It is recommended that the clove should not use
along with other blood-thinning medications that means taking
clove oil along with other drugs also slow clotting might
increase the chances of bleeding such as warfarin [90]. Studies
on the effect of overconsumption of cloves may induce side
effects, such as the risk of bleeding, decreasing blood sugar
levels, and may also induce allergies in some subjects [90-92].
Moreover, the clove oil slow clotting might increase the chances
of bleeding is considered an advantage in the treatment of
coronavirus, since it has been reported that acute pulmonary
emboli associated with novel coronavirus infection [93]. As
recent studies described Novel Coronavirus Disease 2019
(COVID-19) is commonly complicated with a hypercoagulable
state and increased risk for venous thromboembolism, deep vein
thrombosis (D V T) or fatal pulmonary thromboembolism
(PTE ) [93-100]. Further, COVID-19 has been found in
causing a proinflammatory and hypercoagulable state with
marked increase levels seen in Lactate Dehydrogenase, Ferritin,
C-reactive protein, D-Dimer, and Interleukin levels [93,94].
The clinical studies have also been demonstrated severe
coronavirus disease 2019 (COVID-19) that is commonly
developed coagulopathy, markedly elevated D-dimer, which
associated with poor prognosis of severe COVID-19 [96, 98].
Patients with severe pneumonia induced by SARS-CoV2 had
higher platelet count than those induced by non-SARS-CoV2,
and only the former with markedly elevated D-dimer may
benefit from anticoagulant treatment. [101]. The effect of SARSCoV2 infection on pulmonary coagulation and fibrinolysis is
related to various proinflammatory cytokines, and similar to
pneumonia induced by other pathogens [98, 99]. Since, it has
been shown that the eugenol in cloves reduced the proinflammatory cytokines [39], The pharmacological and clinical
studies reported in the present review confirm the therapeutic
value of the clove and its oil. It is thought of interest to suggest
that the clove oil has an advantage slowing clotting, so, it is
highly recommended for treatment of coronavirus complicated
with a hypercoagulable state and increased risk for venous
thromboembolism, deep vein thrombosis (D V T) or fatal
pulmonary thromboembolism
(PTE ) [93-99]. Thus, the
essential oil of cloves could be used to treat the COVID-19
infection and its severe complications associated with such
infection. Therefore, It is thought of interest to use clove oils
that may protect against coronaviruses (COVID-19). Essential
oils can easily reach the upper and lower parts of the respiratory
tract via inhalation. Further, due to their antimicrobial and anti‐
inflammatory potency, they produce an effective treatment in
respiratory tract infections (RTIs) [23]. The essential oils of
various plants were shown to possess strong antibacterial
activity against Salmonella typhi, Staphylococcus aureus, and
Pseudomonas aeruginosa [102]. Clove oil was shown to be the
most effective among all the tested essential oils. Clove Oil
should only be diffused in well-ventilated places, and diffusing
treatments shouldn’t exceed more than 60 minutes each time.
Clove oil is a powerful substance, so the best is to start with the

Insights Nutri Metabol 2021 Volume 5 Issue 1

smallest dose and observe how the infected patient's body
reacts. Then it can slowly increase the amount of the dose and
we see how the patient body responds to the treatment. We can
use a diffuser to release the essential oil into the air. . In reference
to the World Health Organization (WHO), the recommended
daily dose of cloves is 2.5 mg per 1 kg of body weight [12].
Anything beyond this can cause undesirable effects. Clove oil
should only be administered in well-ventilated rooms, and
diffusing treatments shouldn’t exceed more than 60 minutes
each time. Clove oil is a powerful substance, so the best is to
start with the smallest dose and observe how the patient's body
reacts. Then we can slowly increase the amount of the dose and
we see how the patient's body responds. We can use a diffuser to
release the essential oil into the air.

In Summary
Clove essential oil may have Nutritional Therapeutic Potential
effects due to its various effects, which includes antimicrobial,
anti-fungal, anti-viral, anti-inflammatory, cytotoxic, analgesic,
anesthetic activities, very potent as antioxidants, and inhibits
post binding entry of severe acute respiratory syndrome (SARS)
coronavirus into cells. Therefore, essential oil of cloves may
be considered the most candidates to combat and control the
infection of coronavirus. Besides, slow clotting may also aid in
protecting against sudden death seen in some patients infected
by Coronavirus (COID 19), resulting from embolism associated
with hypercoagulable formation that indicated by elevated
D-Dimer plasma level. Clove Oil should only be diffused in
well-ventilated places, and diffusing treatments shouldn’t
exceed more than 60 minutes each time.

Conclusion:
This case supports my accepted abstract, which suggests that
essential oil of cloves is considered the most candidates to combat
the coronavirus infection and cure the infected patients. And
due to its anti-platelet activities; which prevent the formation
of a thrombus or a blood clotting, clove oil protecting against
sudden death seen in some patients infected by Coronavirus
(COVID 19), due to the acute pulmonary embolism associated
with hypercoagulable state and marked increase levels seen in
C-reactive protein, and D-Dimer, which considered the main
cause of sudden death.
Key learning points and implications for clinical practice:
Clove Oil can be used to treat coronavirus (COVID 19).
Essential oil of cloves may be considered the most candidates to
combat and protecting against coronavirus (COVID 19) induced
sudden death, should only be diffused in well-ventilated places,
and diffusing treatments shouldn’t exceed more than 60 minutes
each time under clinical observation
The Doses should be taken into consideration in the following
cases:
1.

Diabetics patients should observe the blood sugar and
adjust the dose of antidiabetic Drugs.

2.

The patients who take anticoagulant/antiplatelet drugs
should be monitoring the bleeding time to and adjust the
doses of these medications.
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3.

May induce allergies in some subjects should be observed.

4.

The Blood Pressure should be measured may induce
hypotension

References

de Souza, and Wanderley. Pereira. Oliveira.Clove (Syzygium
aromaticum): a precious spice. Asian Pac J Trop Biomed.
Feb 2014; 4(2): 90–96.
13. Bhushan. Patwardhan, Dnyaneshwar. Warude,1. P.
Pushpangadan, Narendra. Bhatt. Ayurveda and Traditional
Chinese Medicine: A Comparative Overview, Evid Based
Complement Alternat Med. Dec 2005; 2(4): 465–473.
Published online 2005 Oct 27.

1.

Capasso, L. "5300 years ago, the Ice Man used natural
laxatives and antibiotics", Lancet. December 1998; 352
(9143): 1864. doi:10.1016/S0140-6736(05)79939-6. PMID
9851424.

2.

Sumner, Judith. The Natural History of Medicinal
Plants,Timber Press. 2000; 17. ISBN 978 0-88192-483-1.
Natural-History-Medicinal-Plants/dp/0881929573.

14. lİlhami. Gülçina, Mahfuz. Elmastaşb, Hassan. Y. AboulEneinc . Antioxidant activity of clove oil – A powerful
antioxidant source, Arabian Journal of Chemistry, , October
2012; 5 ( 4): 489-499

3.

Manuel. F. Balandrin, James. A. Klocke. Eve Syrkin Wurtele
and Wm. Hugh Bollinger, Natural Plant Chemicals: Sources
of Industrial and Medicinal Materials, Science, New Series.
Jun. 7, 1985; 228 (4704): 1154-1160

15. Ozougwu, Jevas C. The Role of Reactive Oxygen Species
and Antioxidants in Oxidative Stress, International Journal
of Research in Pharmacy and Biosciences. June 2016; 3 (
6): 1-8 (Online)

4.

Lisa. Corbin. Winslow, David. J. Kroll. Herbs as Medicine,
Arch Intern Med. 1998; 158 (20):2192-2199. doi:10.1001/
archinte.158.20.219.

16. V. Lobo, A. Patil, A. Phatak, and N. Chandra. Free radicals,
antioxidants and functional foods: Impact on human health,
Pharmacogn Rev. Jul-Dec 2010; 4(8): 118–126.

5.

Bharat. B. Aggarwal, Chitra. Sundaram, Nikita. Malani,
Haruyo. Ichikawa. Curcumin: the Indian solid gold. Adv.
Exp. Med. Biol. Advances in Experimental Medicine and
Biology. 2007;(595):1–75. doi: 10.1007/978-0-387-464015_1. ISBN 978-0-387-46400-8. PMID 17569205.

17. Di Carlo. G, Mascolo. N, Izzo. A. A, Capasso. F. Flavonoids:
old and new aspects of a class of natural therapeutic
drugs. Life Sci. 1999; (65): 337-353. 10.1016/S00243205(99)00120-4.

6.

Abayomi. Sofowora, Eyitope. Ogunbodede, Adedeji .
Onayade. The Role and Place of Medicinal Plants in the
Strategies for Disease Prevention, Afr J Tradit Complement
Altern Med. 2013; 10(5): 210–229. Published online 2013
12. doi: 10.4314/ajtcam.v10i5.2.

7.

8.

9.

WHO. WHO Guidelines on Safety Monitoring of Herbal
Medicines in Pharmacovigilance Systems. Geneva,
Switzerland: World Health Organization [Google Scholar],
(2004).
Fatemeh. Jamshidi-Kia, Zahra. Lorigooini1, Hossein.
Amini.-Khoei. Medicinal plants: Past history and future
perspective, Journal of Herbmed Pharmacology (JHP),
2018; 7(1): 1-7.
Haidan. Yuan, Qianqian. Ma,1 Li. Ye, Guangchun. Piao. The
Traditional Medicine and Modern Medicine from Natural
Products. Molecules. May 2016; 21(5): 559.Published
online 2016 Apr 29.

10. Cortés-Rojas,D.F. de Souza, C..R. Oliveira, W.P. Clove
(Syzygium aromaticum): A precious spice. Asian Pac. J.
Trop. Med. 2014; ( 4) 90–96.
11. G.E.S. Batiha, Amany . Magdy. Beshbishy, Dickson
.Stuart .Tayebwa , Hazem. Mohammed. Shaheen, Naoaki
.Yokoyama, Ikuo. Igarashi . Inhibitory effects of Syzygium
aromaticum and Camellia sinensis methanolic extracts on
the growth of Babesia and Theileria parasites.Ticks Tick.
Borne Dis. 2019; (10): 949–958.
12. Diego. Francisco. Cortés-Rojas, Claudia. Regina. Fernandes

39

18. Montoro P, Braca A, Pizza C, De Tommasi N: Structureantioxidant activity relationships of flavonoids isolated from
different plant species. Food Chem. 2005; (92): 349-355.
10.1016/j.foodchem.2004 .07.028.
19. Zübeyir. Huyut , Şükrü. Beydemir, İlhami . Gülçin.
Antioxidant andAntiradical Properties of Selected Flavonoids
and Phenolic Compounds. Volume 2017; Article ID
7616791 | 10 pages |https://doi.org/10.1155/2017/7616791’
20. Bravo L: Polyphenols: chemistry, dietary sources,
metabolism and nutritional significance. Nutr. Reviews.
1998, 56: 317-333.
21. Mahmoud. I. Nassar, Ahmed. Hamed. Gaara, A. H. ElGhorab, Abdel Razik. H. Farrag. Chemical constituents of
clove (Syzygium aromaticum, Fam. Myrtaceae) and their
antioxidant activity. Revista Latinoamericana de Quimica.
January 2007; 35(3)
22. Joice. Nascimento. Barboza, Carlos. da Silva. Maia. Bezerra.
Filho, Renan. Oliveira. Silva, Jand Venes. R. Medeiros,
Damião. Pergentino. de Sousa. An Overview on the Antiinflammatory Potential and Antioxidant Profile of Eugenol.
Oxid Med Cell Longev. 2018; 2018: 3957262.Published
online 2018 Oct 22.
23. 23. Györgyi . Horváth. Kamilla. Ács. Essential oils in the
treatment of respiratory tract diseases highlighting their role
in bacterial infections and their anti‐inflammatory action:
Special issue: review, First published:26 May 2015
24. Ferrero-Miliani. L, Nielsen. O. H, Andersen. P. S, Girardin S.

Insights Nutri Metabol 2021 Volume 5 Issue 1

Citation: Abu Jayyab A, Nutritional Pharmacology Aspects and Potential Clinical Uses of Clove Essential Oil in the Treatment of Coronavirus

infection and Possibility Protect from Coronavirus (COID-19) induced Sudden Death due the Embolism. Insights Nutri Metabol. 2021;5 (1)

E. Chronic inflammation: importance of NOD2 and NALP3
in interleukin-1β generation. Clinical and Experimental
Immunology. 2007;147 (2): 227–235. doi: 10.1111/j.13652249.2006.03261.x. [PMC free article]
25. Rita, de Cássia da Silveira e Sá, Luciana. Nalone .Andrade,
Damião .Pergentino . de Sousa. A review on antiinflammatory activity of monoterpenes. Molecules. 2013;
18(1):1227–1254. doi: 10.3390/molecules18011227.
26. Han. X, Parker T. L. Anti-inflammatory activity of clove
(Eugenia caryophyllata) essential oil in human dermal
fibroblasts. Pharmaceutical Biology. 2017; 55(1):1619–
1622. doi: 10.1080/13880209.2017.1314513.
27. Archana. Saini 1, Saroj. Sharma, Sanjay. Chhibbe. Induction
of Resistance to Respiratory Tract Infection With Klebsiella
Pneumoniae in Mice Fed on a Diet Supplemented With Tulsi
(Ocimum Sanctum) and Clove (Syzgium Aromaticum) Oils,
J Microbiol Immunol Infect, Apr 2009; 42 (2), 107-13.
28. Shakir Ali,Ram.Prasad, Amena. Mahmood, Indusmita.
Routray, Tijjani .Salihu. Shinkafi, Kazim. Sahin, Omer.
Kucuk. Eugenol-rich Fraction of Syzygium aromaticum
(Clove) Reverses Biochemical and Histopathological
Changes in Liver Cirrhosis and Inhibits Hepatic Cell
Proliferation, J Cancer Prev. Dec 2014; 19(4): 288–300.
29. Hyang. Nam, Moon-Moo. Kim. Eugenol with antioxidant
activity inhibits MMP-9 related to metastasis in human
fibrosarcoma cells, Article in Food and chemical
toxicology: an international journal published for the British
Industrial Biological Research Association, 55 January
2013; DOI: 10.1016/j.fct.2012.12.050.
30. Anand. Kumar. Singh, Sunil. S. Dhamanigi, Mohammed.
Asad. Anti-stress activity of hydro-alcoholic extract of
Eugenia caryophyllus buds (clove), Indian J Pharmacol. Feb
2009; 41(1): 28–31.
31. Xuesheng. Han, Tory. L Parker. Anti-inflammatory
activity of clove (Eugenia caryophyllata) essential
oil in human dermal fibroblasts, Pharmaceutical
Biology. December 2017: 55(1):1619-1622 • DOI:
10.1080/13880209.2017.1314513. t
32. Gehoon. Chung, Seog, Bae Oh. Eugenol as Local Anesthetic.
Natural Products Natural Products. pp 4001-4015 First
Online: 15 May 2013.
33. Emad. Khalilzadeh, Reza. Hazrati, Gholamreza. Vafaei.
Saiah. Effects of topical and systemic administration
of Eugenia caryophyllata buds essential oil on corneal
anesthesia and analgesia. Res Pharm Sci. 2016 Jul; 11(4):
293–302.
34. S. Hemaiswarya, M. Doble. Synergistic Interaction of
Eugenol with Antibiotics against Gram Negative Bacteria,
Phytomedicine, Nov 2009; 16 (11), 997-1005.doi: 10.1016/j.
phymed.2009.04.006. Epub 2009 Jun 21.
35. Shaila. V. Kothiwale, Vivek .Patwardhan, Megha .Gandhi,
Rahul .Sohoni, Ajay. Kumar. A comparative study of
antiplaque and antigingivitis effects of herbal mouthrinse

Insights Nutri Metabol 2021 Volume 5 Issue 1

containing tea tree oil, clove, and basil with commercially
available essential oil mouthrinse. J Indian Soc Periodontol.
May 2014;-Jun; 18(3): 316–320.
36. S. Chamdit , P. Siripermpool. Antimicrobial Effect of Clove
and Lemongrass Oils against Planktonic Cells and Biofilms
of Staphylococcus aureus. Mahidol University Journal of
Pharmaceutical Sciences. 2012; 39 (2), 28-36.
37. N. Chami.1, S. Bennis, F. Chami, A .Aboussekhra, A
.Remmal. Study of Anticandidal Activity of Carvacrol
and Eugenol in Vitro and in Vivo, Oral Microbiol
Immunol, Apr 2005;20(2):106-11. doi: 10.1111/j.1399302X.2004.00202.x.PMID: 15720571 DOI: 10.1111/j.1399302X.2004.00202.
38. Ané .Orchard, Sandy. van Vuuren. Commercial Essential
Oils as Potential Antimicrobials to Treat Skin Diseases.
Evid Based Complement Alternat Med. 2017; 2017:
4517971. doi: 10.1155/2017/4517971. Epub 2017 May 4.
39. Martínez-Herrera. A, Pozos-Guillén.A., Ruiz-Rodríguez. S,
Garrocho-Rangel. A, Vértiz-Hernández. A, Escobar-García,
D.M. Effect of 4-Allyl-1-hydroxy-2-methoxybenzene
(eugenol) on inflammatory and apoptosis processes in
dental pulp fibroblasts. Mediators of Inflammation, 04 Dec
2016; 2016:9371403 DOI: 10.1155/2016/9371403 PMID:
28044068 PMCID: PMC5164891.
40. J. L. Keene, D. L. G. Noakes, R .D. Moccia, C. G. Soto .
The efficacy of clove oil as an aesthetic for rainbow trout,
Oncorhynchus mykiss (Walbaum), Aquaculture Research,
February 1998; Volume29, Issue2: pp 89-101..
41. Jorge. Briozzo, Lidia. Núncez, Jorge. Chirife, León.
Herszage, Miguel. D'aquino. Antimicrobial activity of
clove oil dispersed in a concentrated sugar solution. First
published: Journal of Applied Microbiology, January 1989;
66 (1): 69-75.
42. Ko. F. N, Liao. C. H, Kuo. Y. H, Lin. Y. L. Anti-oxidant
properties of demethyl di-isoeugenol. Biochim. Biophys.
Acta. September 1995; (1258): 145-152.
43. Renata. Grespan , Marcia. Paludo, Henrique. de Paula
Lemos, Carmem .Patrícia. Barbosa, Ciomar. Aparecida
.Bersani-Amado, Marcia. Machado. de Oliveira. Dalalio,
Roberto. Kenji .Nakamura. Cuman. Anti-arthritic Effect
of Eugenol on Collagen-Induced Arthritis Experimental
Model, Biol Pharm. 2012; Bull, 35 (10): 1818-20
44. Haizhou. Liu, John C. Schmitz, Jianteng. Wei, Shousong.
Cao, Jan. H. Beumer, Sandra. Strychor, Linyou. Cheng,
Ming. Liu, Cuicui .Wang, Ning. Wu, Xiangzhong. Zhao,
Yuyan. Zhang, Joshua. Liao, Edward. Chu, Xiukun .Lin.
Clove Extract Inhibits Tumor Growth and Promotes Cell
Cycle Arrest and Apoptosis. Oncol Res. 2014; 21(5): 247–
259.
45. Dwivedi .V , Shrivastava. R, Hussain. S, Ganguly. C,
Bharadwaj. M. Comparative anticancer potential of clove
(Syzygium aromaticum)--an Indian spice against cancer cell
lines of various anatomical origin. Asian Pac J Cancer Prev.
2011; 12(8):1989-93.
40

Abu Jayyab A

46. Parvinnesh.S. Kumar, Raden. M. Febriyanti, Ferry. F.
Sofyan, Dimas. E. Luftimas, Rizky. Abdulah. Anticancer
potential of Syzygium aromaticum L. in MCF-7 human
breast cancer cell lines. Pharmacognosy Res. 2014 OctDec; 6(4): 350–354.
47. Diplock. A.T, Charleux J.L, Crozier-Willi. G, et al.
Functional food science and defense against reactive oxygen
species. British Journal of Nutrition 1998; 80 (1):S77-S112.
48. Valko. M/1, Leibfritz. D, Moncol. J, Cronin. M.T, Mazur.
M, Telser. J. Free radicals and antioxidants in normal
physiological functions and human disease. International
Journal of Biochemistry & Cell Biology 2007; 39(1):44-84.
49. Takaaki Akaike, Role of free radicals in viral pathogenesis
and mutation, Reviews in Medical Virology, Rev. Med.
Virol. March 2001: (11): 87–101.
50. Thomas. Senoner, and Wolfgang. Dichtl. Oxidative Stress
in Cardiovascular Diseases: Still a Therapeutic Target?
Nutrients. 2019 Sep; 11(9): 2090.Published online 2019 Sep
4.
51. Chaieb. K.1, Hajlaoui. H, Zmantar. T, Kahla.-Nakbi .A.B,
Rouabhia .M, Mahdouani .K, Bakhrouf .A. The chemical
composition and biological activity of clove essential
oil, Eugenia caryophyllata (Syzugium aromaticum L
Myrtaceae): A short review. Phytother. Res. 2007; 21:501–
506.
52. Reichling. J, Schnitzler.P, Suschke. U, Saller. R. Essential
oils of aromatic plants with antibacterial, antifungal,
antiviral, and cytotoxic properties–an overview. Forsch.
Komplementmed. 2009; (16): 79–90.
53. Xuesheng. Han, and Tory. L. Parker. Anti-inflammatory
Activity of Clove (Eugenia Caryophyllata) Essential
Oil in Human Dermal Fibroblasts. Pharm Biol, Dec
2017;55(1):1619-1622.
54. Hussein. G, Miyashiro.H, Nakamura. N, Hattori. M,
Kakiuchi. N, Shimotohno.K. Inhibitory effects of Sudanese
medicinal plant extracts on hepatitis C virus (HCV) protease.
Phytother. Res. 2000; (14): 510–516.
55. 56. Thitima. Pengsuparp,
Lining. Cai, Howard.
Constant, Harry. H. S. Fong, Long-Ze Lin, A. Douglas.
Kinghorn, John. M. Pezzuto, Geoffrey A. Cordell, Kristín.
Ingolfsdöttir,Hildebert. Wagner, Stephen. H. Hughes.
Mechanistic evaluation of new plant-derived compounds
that inhibit HIV-1 reverse transcriptase. J Nat Prod. 1995;
58:1024–1031.
56. Watanbe. H, Miyaji. C, Makino. M, Abo. T. Therapeutic
effects of glycyrrhizin in mice infected with LP-BM5 murine
retrovirus and mechanisms involved in the prevention of
disease progression. Biotherapy. 1996;(9):209–220.
57. Critchfield. J. W, Butera. S. T, Folks. T. M. Inhibition of HIV
activation in latently infected cells by flavonoid compounds.
AIDS Res Hum Retroviruses. 1996; ( 2): 39.
58. Barnard. D. L, Huffman. J H, Meyerson .L R, Sidwell. R.
W. Mode of inhibition of respiratory syncytial virus by a
41

plant flavonoid. Chemotherapy. May 1993; (39):212–217.
59. Kaul. T. N, Middletown. E, Jr, Ogra. P L. Antiviral effect of
flavonoids on human viruses. J Med Virol. 1985; (15):71–
79.
60. Kurokawa. M.1, Nagasaka. K, Hirabayashi .T, Uyama. S,
Sato. H, Kageyama. T, Kadota. S, Ohyama. H, Hozumi. T,
Namba. T, et al, Efficacy of traditional herbal medicines in
combination with acyclovir against herpes simplex virus
type 1 infection in vitro and in vivo. Antiviral Res. May
1995; 27(1-2):19-37.
61. Bhowmik, D. Kumar, K.S. Yadav, A.Srivastava, S.Paswan,
S. Dutta, A.S. Recent trends in Indian traditional herbs
Syzygium aromaticum and its health benefits. J. Pharmaco.
Phytochem. 2012; (1) : 13–23.
62. Masato. Minami , Masakazu. Kita, Takaaki . Nakaya,
Toshiro. Yamamoto, Hiroko. Kuriyama, Jiro. Imanishi.
The inhibitory effect of essential oils on herpes simplex
virus type-1 replication in vitro. Microbiol Immunol.
2003;47(9):681-684.
63. Nolkemper. S, Reichling. J, Stintzing. F.C, Carle. R,
Schnitzler. P. Antiviral effect of aqueous extracts from
species of the Lamiaceae family against Herpes simplex
virus type 1 and type 2 in vitro. Planta Med. Nov 7. 2006;
(72): 1378–1382.
64. Gilling. D.H, Kitajima. M, Torrey. J.R, Bright. K.R.
Mechanisms of antiviral action of plant antimicrobials
against Murine norovirus. Appl. Environ. Microbiol. 2014;
( 80): 4898–4910.
65. Dewald .Schoeman, and Burtram. C. Fielding, Coronavirus
envelope protein: current knowledge, Virology Journal .27
May 2019; (16):69
66. Siddiqui. Y.M, Ettayebi.M, Haddad .A.M, Al-Ahdal. M.N.
Effect of essential oils on the enveloped viruses: antiviral
activity of oregano and clove oils on herpes simplex virus
type 1 and Newcastle disease virus. Med. Sci. Res. 1996;
(24):185 –186.
67. Koch .C, Reichling. J, Schneele. J, Schnitzler. P. Inhibitory
effect of essential oils against herpes simplex virus type 2.
Phytomedicine, 31 Oct 2007:15 (1-2):71-78
68. Hayashi K, Hayashi T, Ujita K, Takaishi Y. Characterization
of antiviral activity of a sesquiterpene, triptofordin C-2. J.
Antimicrob. Chemother. 1996; (37):759–768. 10.1093/
jac/37.4.759
69. Akram. Astani, Jürgen .Reichling, and Paul.Schnitzler.
Screening for Antiviral Activities of Isolated Compounds
from Essential Oils. Evid. Based Complement. Alternat.
Med. Volume 2011 |Article ID 253643 | 8 pages | Received
22 Jun 2009, Accepted 15 Oct 2009, Published 14 Feb 2011
70. Armaka. M, Papanikolaou. E, Sivropoulou. A, Arsenakis
.M. Antiviral properties of isoborneol, a potent inhibitor of
herpes simplex virus type 1. Antiviral Res.1999;( 43) :79–
92.
71. Abdalrahim. F. A. AishaI, Khalid. M. Abu-SalahII, Salman.
Insights Nutri Metabol 2020 Volume 4 Issue 3

Citation: Abu Jayyab A, Nutritional Pharmacology Aspects and Potential Clinical Uses of Clove Essential Oil in the Treatment of Coronavirus

infection and Possibility Protect from Coronavirus (COID-19) induced Sudden Death due the Embolism. Insights Nutri Metabol. 2021;5 (1)

A. AlrokayanII, Mohammad. J. SiddiquiI, Zhari. IsmailI,
Amin. Malik. Shah. Abdul MajidI. Syzygium aromaticum
extracts as good source of betulinic acid and potential antibreast cancer, Rev. bras. farmacogn. Mar./Apr. 2012; 22
no.2 Curitiba. Epub Oct 07, 2011
72. Wen. C.C, Kuo. Y.H, Jan. J.T, Liang. P.H, Wang. S.Y, Liu
HG, Lee. C.K, Chang. S.T, Kuo. C.J, Lee .S.S, Hou. C.C,
Hsiao. P.W, Chien. S.C, Shyur. L.F, Yang. N.S. Specific plant
terpenoids and lignoids possess potent antiviral activities
against severe acute respiratory syndrome coronavirus. J.
Med. Chem. 2007; (50):4087–4095. 10.1021/jm070295s
[PubMed]
73. Amrita. Soni, and
Praveen. Dahiya. Phytochemical
Analysis, Antioxidant And Antimicrobial Activity Of
Syzygium Caryophyllatum Essential Oil, Asian Journal of
Pharmaceutical and Clinical Research. 2014; (7) Suppl 2,
74. W.I Brnawi, Hettiarachchy N.S, Horax R, Kumar-Phillips
G, Ricke S. Antimicrobial activity of leaf and bark
cinnamon essential oils against Listeria monocytogenes and
Salmonella typhimurium in broth system and on celery. J.
Food Process Preserv. 2019:e13888
75. K. Yamada, Ogawa. H, Hara. A, Yoshida. Y, Yonezawa.
Y, Karibe. K, Nghia. V.B, Yoshimura. H, Yamamoto. Y,
Yamada. M, Nakamura. K, Imai. K. Mechanism of the
antiviral effect of hydroxytyrosol on influenza virus appears
to involve morphological change of the virus. Antiviral Res.
2009; (83) :35–44.
76. Lai .WL, Chuang. HS, Lee. MH, Wei. CL, Lin. CF, Tsai. YC.
Inhibition of herpes simplex virus type 1 by thymol-related
monoterpenoids. Planta Med.2012; (78):1636–1638.
77. L. Nuñez, Aquino. M.D., Microbicide activity of clove
essential oil (Eugenia caryophyllata), Braz J Microbiol. Oct
2012; 43(4):1255-60.
78. M. Miyazawa, and Hisama. M. Antimutagenic activity of
phenylpropanoids from clove (Syzygium aromaticum). J
Agric Food Chem. Oct 2003; 22;51(22):6413-22.
79. Hussain, Brahmbhatt. K, Priyani .A, Ahmed. M, Rizvi.
T.A, Sharma. C. Eugenol enhances the chemotherapeutic
potential of gemcitabine and induces anticarcinogenic and
anti-inflammatory activity in human cervical cancer cells,
Cancer Biother Radiopharm. Oct 2011; 26 (5):519-27.
80. Chun. Yeon Choi, Kyung.-Ran. Park,, Jung-Hee.Lee, Young.
JinJeon, Kwang-HyeonL.iu, Sangtaek. Oh, Dong-Eun. Kim,
Sung. SuYea. Isoeugenol suppression of inducible nitric
oxide synthase expression is mediated by down-regulation
of NF-κB, ERK1/2, and p38 kinase, European Journal of
Pharmacology, 8 December 2007; 576 ( 1–3) :151-159.
81. 82, C. Manach , Andrzej. Mazur, Augustin .Scalbert.
Polyphenols and prevention of cardiovascular diseases.
Curr Opin Lipidol 2005; (16): 77-84.
82. Sylvain. Auclair , Mathieu. Silberberg, Elyett. Gueux,
Christine. Morand, Andrzej. Mazur, Dragan. Milenkovic,
Augustin.Scalbert. Apple polyphenols and fibers attenuate

Insights Nutri Metabol 2021 Volume 5 Issue 1

atherosclerosis in apolipoprotein E-deficient mice. Agric
Food Chem 2008; (56):5558-63.
83. Augustin. Scalbert, Claudine. Manach, Christine. Morand,
Christian. Rémésy, Liliana. Jiménez. Dietary polyphenols
and the prevention of diseases. Crit Rev Food Sci Nutr
2005; (45): 287-306.
84. David. Neil. Criddle, Socorro. Vanesca. Frota. Madeira,
Roberto. Soares. de Moura. Endothelium dependent and
-independent vasodilator effects of eugenol in the rat
mesenteric vascular bed. J Pharm Pharmacol 2003; (55):
359-65.
85. O. Sensch , W. Vierling, W. Brandt, M. Reiter.Effects of
inhibition of calcium and potassium currents in guineapig cardiac contraction: comparison of beta-caryophyllene
oxide, eugenol, and nifedipine. Br J Pharmacol 2000;
(131):1089-96.
86. C.E. Damiani, Rossoni. LV, Vassallo.D.V. Vasorelaxant
effects of eugenol on rat thoracic aorta. Vascular
Pharmacology, 01 Jan 2003; 40(1):59-66,
87. Dieniffer. Peixoto.‐Neves, Qian. Wang,Jose. H. Leal‐
Cardoso, Luciana. V. Rossoni, Jonathan. H. Jaggar.Eugenol
dilates mesenteric arteries and reduces systemic BP by
activating endothelial cell TRPV4 channels, British Journal
of Pharmacology (BJP) July 2015; 172 (14)Special Issue:
3484-3494.
88. Shiyu. Yin, Ming. Huang, Dengju. Li , Ning. Tang.
Difference of coagulation features between severe
pneumonia induced by SARS-CoV2 and non-SARS-CoV2.
Journal of Thrombosis and Thrombolysis 03 April 2020:
89. 90. A. M. Heck, B. A. DeWitt, A. L. Lukes. Potential
Interactions Between Alternative Therapies and Warfarin,
Am J Health Syst Pharm, Jul 1 2000 57 (13): 1221-7; quiz
1228-30
90. Gary. Hartnoll, David. Moore, and Daniel. Douek. Near fatal
ingestion of oil of cloves. Archives of Disease in Childhood
1993; (69): 392-393.
91. Praveen. Tammannavar, Pushpalatha. C, Shrenik. Jain,
and Sowmya.S.V. An unexpected positive hypersensitive
reaction to eugenol, BMJ Case Rep. 2013; 2013:
bcr2013009464. Published online 2013 Sep 18.
92. Kyla. Casey, Alexander Iteen, Reese. Nicolini, and
Jonathan. Auten. COVID-19 pneumonia with hemoptysis:
Acute segmental pulmonary emboli associated with novel
coronavirus infection. The American Journal of Emergency
Medicine ( Am J Emerg Med) Available online 8 April 2020,
93. G. Chen, D. Wu, W. Guo, Y. Cao, D. Huang, et al. Clinical and
immunologic features in severe and moderate coronavirus
disease 2019, J. Clin. Invest. (2020 Mar 27) (pii: 137244)
94. H. Han, L. Yang, R. Liu, F. Liu, K.L. Wu, et al. Prominent
changes in blood coagulation of patients with SARS-CoV-2
infection Clin Chem Lab Med (CCLM).Mar 2020; 10.1515/
cclm-2020-0188.
42

Abu Jayyab A

95. Chen. N, Zhou. M, Dong. X, et al. Epidemiological and
clinical characteristics of 99 cases of 2019 novel coronavirus
pneumonia in Wuhan, China: a descriptive study. Lancet
2020; 395(10223):507–513.
96. Huang. C, Wang. Y, Li X. et al, Clinical features of patients
infected with 2019 novel coronavirus in Wuhan, China.
Lancet 2020; 395(10223):497–506.
97. Ning. Tang, , Dengju. Li , Xiong. Wang,, Ziyong Sun .
Abnormal Coagulation parameters are associated with poor
prognosisin patients with novel coronavirus pneumonia. J
Thromb Haemost. Apr 2020; 18(4):844-847.
98. Sin.-Yee. Fung, Kit-San. Yuen , Zi-Wei. Ye, Chi-Ping.
Chan , Dong-Yan. Jin. A tug-of-war between severe acute
respiratory syndrome coronavirus 2 and host antiviral
defense: lessons from other pathogenic viruses. Emerg

Microbes Infect 2020; 9(1):558–570
99. 100 M.J. Schultz, Haitsma. JJ, Zhang .H, Slutsky. A.S.
Pulmonary coagulopathy as a new target in therapeutic
studies of acute lung injury or pneumonia—a review. Crit
Care Med. 2006; 34 (3):871–877.
100. 101. Shiyu. Yin, Ming. Huang, Dengju Li, Ning. Tang.
Difference of coagulation features between severe
pneumonia induced by SARS-CoV2 and non-SARS-CoV2,
Journal of Thrombosis and Thrombolysis 03 April 2020:
101. Conner. Naturally occurring compounds. In: Davidison P.
M., Branen A. L., editors. Antimicrobials in Foods. New
York, NY, USA: Marcel Dekker; 1993. pp. 441–468.

Correspondence to
Abdulrahim Abu Jayyab
Faculty of Medical and Health Sciences, Emirates
College of Technology, Dhabi, United Arab Emirates
Email: abdulrahim.abujayyab@ect.ac.ae
*

43

Insights Nutri Metabol 2021 Volume 5 Issue 1

