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Coronaviruses: biological disasters from SARS and MERS to COVID-19
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Abstract

Coronaviruses are viruses causing diseases both in humans and animals. There are 7 strains reported to be capable
of causing diseases in human including HKU1, NL63, 229E and OC43. These strains are causative agents for common
cold having mild symptoms that can be alleviated by supportive care. The other 3 strains, SARS-CoV, MERS-CoV
and SARS-CoV-2, are mutated strains derived from animal infected coronaviruses. Since human bodies have not
been exposed to and have no immunity to these novel viral strains, they cause serious diseases in human including
SARS, MERS and COVID-19. Moreover, these 3 coronaviruses spread worldwide, kill many people and enormously
damage the global economy. This paper gathers information from publications about coronaviruses, especially the 3
novel strains spreading worldwide, to demonstrate their relationship. Having no intention to give profound information

on any aspect, this paper is readable and comprehensible for the general public.
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Figure 1 Structure of Coronavirus®
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Figure 2 Infection of host cell by Coronavirus®
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Figure 3 Binding between spike protein of Coronavirus
and receptor of host cell (TM = transmembrane anchor,
IC = intracellular tail)
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Figure 4 Transmission of SARS-CoV, MERS-CoV
and SAR-CoV-2 from animals to human’®
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Figure 5 Receptors of host cells specific to SARS-CoV
and MERS-CoV®
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COVID-19 9z1n3n host cell lasmsld spike protein 14/
Fufy ACE2 &91ilw receptor Tiialdsnfiudi SARS-CoV
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Figure 6 Immune system protecting human from
SARS-CoV-2 infection"
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Figure 7 Transmission of SARS-CoV-2"®
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‘L{mid’mmw computed tomography scan (CT scan)
yostleafiludndtmanisitouldnulunsifedslse
faualass CoVID-19 Tagnw CT scan va9Uaawos
Q@m%avh%’a COVID-19 zdlanwmzianiz fa Jf&w0
9799 (ground glass opacity) nszeThen nialdw
Afvusanduidudvnnlusinlagruniisvestaa

2 %aﬁmm@;m%’mﬂﬁﬁﬁmaammagj

(consolidation)
muludeaauiliermeldsnisndngleald aan
MTIT8209 Al hazame wuitmTidasslsa COVID-19
10835 CT scan a:ﬁﬂﬁ@mﬁ]wugﬂ'sM@Tﬁauﬁa:mwwu
Belumsdandslayds real time RT-PCR Zeddqanneia
msﬁﬂmaagﬂ’smﬁavbﬂﬂﬂ uwsiada? lay Ai Lazame
igthelia COVID-19 $1maw 1014 Mpanasalayis

CT scan Waz real time RT-PCR WuU313% CT scan 813139

601



602  Parichat Phumkhachorn, Pongsak Rattanachaikunsopon

Aadvigihuiulia covip-19 latis 888 1 (Aadlu
ouay 88) luunuzdi3% real time RT-PCR snaninifiese
Fthadulsa covip-19 16t 601 1o (Raduiewa:
59) luflaatiudanunweeanhinaluladasauneanain
Wanmsasaifesslsndada Ty CT scan lagdins
JIUTINAN CT scan maaﬂa@maasjﬂwkﬂ COVID-19
UIUNABTBUN N Lﬁ:alf’ﬁlﬂugmﬁaya Lﬁaﬁgm%fu
miamalsadads CT scan vasdanfiashmwiicneld
lowSsufisudunwlugiudaya mnmanamwdna
§159 vl yaifeduiinnuusingunniu

6. N193NBW

‘Lui']'«agﬁuﬁﬂﬂﬁ’i‘ﬁmﬁﬂmmﬁwa lungui@a
L%aﬁﬁmmsvlajgmm ANATINWININDINTT (Supportive
care) 1% MIlgenaa Ll s le snuniduae luwasSnu
21n13 dau;ﬂ’ﬁ@L%aﬁﬁuﬁmmigumd anadududadlden
duwl$a (antiviral drug) uditasanndgsligenduda’lhsa
COVID-19 ﬁaﬁuiuﬂaqﬁuﬁa@Taﬂ%mﬁmvb%'mﬁ@éu lag
dnlgnaesiasinnu @ Senuwwuinnsls ribavirin
Fadusnduwhsaduiniausiia C (hepatitis C virus) 333
AU lopinavir waz ritonavir G9iilugndrwhSmond (HIV
virus) 18 1dnadnslunnséns SARS-CoV, MERS-CoV
wazgala$s COVID-197 §au favipiravir S91dlugndu
$aldwYalng (influenza virus) ftduendnlhiadnsiie
ﬁﬁdﬁﬂ@aaﬂ%’lﬁwaﬁu@uU@@L%avlﬁa COVID-19 u
I uaﬂmﬂﬂ’iuﬁ’sEl'dﬁmﬁﬂﬁﬁwﬁdﬁlﬂﬁwaﬁugﬂma@
alh$s covID-19 Tudu @a hydroxychloroguine 1149 i
snmfailundudeunands (malaria) Solulsladn
(protozoa) Im’mmaag{ﬂa sRTnseneuva9lenang
TUUTI g}”ﬂwawﬁnnfzaaﬂ%l,wlul,ﬁami"] (hypoxemia)
nztuitenaviliioaslusenmomaeendian uazans
¢ Tnpamns iwadawes lunsdiitsuiludoslioondianiy
{1h8n9nininn (face mask) ¥3aN99YNEUYe nasal
prongs tiasanlsedlis s ysnmnilana deiumy
‘j”Jauﬁ'umsa@L%aﬁuﬂuédﬁmsﬂﬁﬁamﬂﬁq@ e lallw
AansaaLde

luﬁaqﬁuﬁﬁﬂajﬁﬁfﬂ%uﬁaoﬁm%a%%’a
COVID-19 Alasumssusasasnailunmans LL@ia%'ISLWIQ?u
aauwmInam luiasl §uans snmesnuwmiTewuing
wanewnmslumswannJaduilesiuielh¥s COVID-19
i s utlsznauinssuasdiie s COVID-19 1w
spike protein samiuiadu GailoldiuaedTaa 11w
Wik LAZAULED a:ﬂizﬁugﬁﬁuﬁu@im%avb%a coviD-19 le

J Sci Technol MSU

=1 Q dlv AaAaa 1 1 o v Arl 1
wialthiandalfinegud Wildnmdeuasaunlisnann
falsafisuusald (live attenuated virus) mWawdu
10T Lwianﬂmimaaﬂwkswu'jﬁﬂ%uuuuLLsﬂﬂiz@ju

(%

Qﬁqwﬁuvlﬁﬁn'jﬂ uannideiliaguanrannransguuy
Ao o . & o ' v A

‘nmaaaglmu@aumswwm Wi NILEEY (DNA) 7138
mRNA 284 spike protein NWaWILIWIASULNUATIE
¢ 11364 F9158n371 DNA based vaccine waz RNA based
vaccine @1¥819U 8819 lInAINNITRAWITADWLT %
NTUIRMINAITIIAY TIAaTIINIINAIRITATN 89N

Walh¥s CoVID-19 whazlgiiahiteunin 2 U1

7. msilasiwmsanitala$a COVID-19
é’aﬁ"[@i”ﬂa”nmLLﬁadwmmmsmsmuqums
szinazadlsa CovID-19 ludsznalnaidunisaivay
wuuwKIslIa (mitigation) g WenENNSNIITEAUANIAG
\Falwen (é’mwmnﬁu%wuaa;ﬁam%aluu@iaﬁﬂ&imn)
L'ﬁ'alﬁqﬂmmm\‘m’ml,w*nﬁmmsm%uﬁavlﬁ wnvLTwi
Ietszpewitonzd herd immunity Aedu S9asvinlinis
sznavedlinanss nMslfasmidainaalunisnigy
mMszineveslsa mstlesiudaasliliGaise (unsdi
madﬁﬁﬂ'ﬂzjam%a) LLa:miﬂaaﬁuvl,aﬂﬁl,ﬂu@,l,ws'l,%a
(Sl,uﬂinimaa;gam%a) LﬂuéaﬁéwﬁzyaJWﬂ alwnsaate
ag'sl,mzﬁuﬁwaf;m@ial,ﬁad
ﬁ'm%fugﬁ Tolidame nstloaiudiasliliaa
15a vinldlag
- waniassmstdumalU i ufidadents
32114
- %ﬁm?imm‘sﬁuﬁmﬁaqu’%nmlwﬁﬂ LT
a1 ayn 1N fofonlalaans
- wanAssm s RERRAeg 9 Taglis i
wu TTwle nszanwrineng lée
- %?mLﬁﬂoﬂwsagluﬁgﬂuﬂmuuu LAZAY
agfienuadnates 1 119 2 1@T (social distancing)
- feflodinay wazinazanatas g laglu
udazaSinnsldiaantlszan 15 A9 20 Jundi
- lgwihnnewdoiieilasiuazeasdas
NFIINEN9Ln wazayn
ﬁ'm%fmjﬁam%a uwananazdadliannatng
aufigdsliaateUjiaud fidasasdeludifiuga
Lﬁaﬂaaﬁuvlailmﬂu;juwﬂ%a
- NNA2LBY (self quarantine) 889108 14 T
Lﬁa"Lﬂ’L%“lﬂLLwiL%alﬁﬁéu



Vol 39. No 6, November-December 2020

- mﬂé’mwuﬂ:qﬂﬂaé‘u A8ILUBNANII
Lﬁalﬁgﬁummdmmaﬁ@L‘%aag

- wiur1NazenaFIile wiesuda
Hutlszdn 1w (Far Anew 16 113 desiienainge
wIangsnWan

a1l

Tug29 20 Dirwan flsaszunafiiaannita
Talswnhss wazuninszanaluvilan (pandemic) 2 lsa o
SARS (WULiiaf.f. 2002) waz MERS (Wuliion.q. 2012)
%dﬂiﬁ%ﬁ@l&ll&iﬂﬁi?&lﬁuﬂuﬁﬁﬂ%ﬁu LAvegnalanidung
wazandnlunanet Tsaszunaraseslsaiiianuadno i
lunane g dssian 1w ﬂi;i’ami@@L%aﬁmmﬂﬁufﬁnﬂ
Fafunisau nalnmirielse uazanmsvaslsn donmny
o9 uazmsnunlsarorassandonasi udidaa
iuldgmlaunnmesdiuzaslanalianuddyivlie
vomastasas aunseiolud 2019 fnsszinalngdnads
yaslsefifinnnidaSasidsiuiivnliiia SARS uas
MERS @sfidalsalaiea-19 (COVID-19) uazidadinalwiiia
Tsniliniouiuidaninoliialsn SARS 1nn auiinmsdate
10431 SARS-Cov-2 wiaitaliSarialsn SARS version
2 ﬂ’lii:‘j_ﬂ@lﬂ%\‘l&?mﬁdﬂ’j’]ﬂ’ﬁi:ﬂ’l@l 2 a5efirnuunan
ﬁﬁﬁm%a LazLEFinunNnnImssTUNanSIneuraELY
snvslaifion LLa:’Tﬂ%uﬁw%uﬁ’m%’umiﬁa;ﬁﬁ'u‘[’mﬁ
winlanldiZouitszaumaniineda uazasznininlia
srnenlanuiay uazssansnandiagauldidudum
AN fignvaaaugyLie LLa:memmﬁLﬁﬂmﬂIm
32119 6 lamAa

Ll@N&E13D19D9

1. Tok TT, Tatar G. Structures and functions of
coronavirus proteins: molecular modeling of viral
nucleoprotein, Int J Virol Infect Dis 2017 ; 2(1) : 1-7.

2. Alanagreh L, Alzoughool F, Atoum M. The human
coronavirus disease COVID-19: Its origin,
characteristics, and insights into potential drugs and
its mechanisms, Pathogens 2020 ; 9(5) : 331.

3. Singhal T. A review of coronavirus disease-2019
(COVID-19), Indian J Pediatr 2020 ; 87: 281-286.

4. Jiang S, LuL, Liu Q, Du L. Receptor-binding domains
of spike proteins of emerging or re-emerging viruses
as targets for development of antiviral vaccines,
Emerg Microbes Infect 2012 ; 1(8) : e13.

Coronaviruses : Biological disasters from SARS and MERS to COVID-19

10.

11.

12.

13.

14.

15.

Li F. Structure, function, and evolution of coronavirus
spike proteins, Annu Rev Virol 2016 ; 3(1) : 237-261.
Shang J, Wan Y, Liu C, Yount B, Gully K, Yang
Y, Auerbach A, Peng G, Baric R, Li F. Structure of
mouse coronavirus spike protein complexed with
receptor reveals mechanism for viral entry, PLoS
Pathog 2020 ; 16(3) : €1008392.

Cui J, Li F, Shi Z. Origin and evolution of pathogenic
coronaviruses, Nat Rev Microbiol 2019 ; 17(3) : 181-
192.

Song Z, Xu Y, Bao L, Zhang L, Yu P, Qu Y, Zhu
H, Zhao W, Han Y, Qin C. From SARS to MERS,
thrusting coronaviruses into the spotlight, Viruses
2019 ; 11(1) : 59.

Yi Y, Lagniton PNP, Ye S, Li E, Xu RH. COVID-19:
what has been learned and to be learned about the
novel coronavirus disease, Int J Biol Sci 2020: 16(10)
: 1753-1766.

Cherry JD, Krogstad P. SARS: the first pandemic of
the 21st century, Pediatr Res 2004 ; 56(1) : 1-5.
Mubarak A, Alturaiki W, Hemida MG. Middle east
respiratory syndrome coronavirus (MERS-CoV) :
infection, immunological response, and vaccine
development, J Immunol Res 2019 ; 2019: 1-11.
Prompetchara E, Ketloy C, Palaga T. Immune
responses in COVID-19 and potential vaccines:
lessons learned from SARS and MERS epidemic,
Asian Pac J Allergy Immunol 2020 ; 38(1) : 1-9.
Shereen A, Khan S, Kazmi A, Bashir N, Siddique
R. COVID-19 infection: origin, transmission, and
characterization, J Adv Res 2020 ; 24: 91-98.

Guo Y, Cao Q, Hong Z, Tan YY, Chen SD, Jin HJ,
Tan KS, Wang DY, Yan Y. The origin, transmission
and clinical therapies on coronavirus disease 2019
(COVID-19) outbreak-an update on the status, Mil
Med Res 2019 ; 7(1) : 11.

Ji W, Wang W, Zhao X, Zai J, Li X, Homologous
recombination within the spike glycoprotein of the
newly identified coronavirus may boost cross-species
transmission from snake to human, J Med Virol
2020 ; 92(4) : 433-440.

603



604

16.

17.

18.

19.

20.

Parichat Phumkhachorn, Pongsak Rattanachaikunsopon

Fineberg H. Pandemic preparedness and response-
lessons from the H1N1 influenza of 2009, New Eng
J Med 2014 ; 370(14) : 1335-1342.

Messina G, Polito R, Monda V, Cipolloni L, Di Nunno
N, Di Mizio G, Murabito P, Carotenuto M, Messina
A, Pisanelli D, Valenzano A, Cibelli G, Scarinci
A, Monda M, Sessa F. Functional role of dietary
intervention to improve the outcome of COVID-19:
A hypothesis of work. Int J Mol Sci 2020 ; 21(9) :
3104.

Giudice RL. The Severe Acute Respiratory
Syndrome Coronavirus-2 (SARS CoV-2) in Dentistry.
Management of Biological Risk in Dental Practice,
Int J Environ Res Public Health 2020 ; 17(9) : 3067.
Yuen KS, Ye ZW, Fung SY, Chan CP, Jin DY.
SARS-CoV-2 and COVID-19: The most important
research questions, Cell Biosci 2020 ; 10: 40.

Liu R,Han H, LiuF, LvZ, Wu K, Liu Y, Feng Y, Zhu
C. Positive rate of RT-PCR detection of SARS-CoV-2
infection in 4880 cases from one hospital in Wuhan,
China, from Jan to Feb 2020, Clin Chim Acta 2020 ;
505: 172-175.

21.

22.

23.

J Sci Technol MSU

Chung M, Bernheim A, Mei X, Zhang N, Huang M,
Zeng X, Cui J, Xu W, Yang Y, Fayad ZA, Jacobi
A, Li K, Li S, Shan H. CT imaging features of 2019
novel coronavirus (2019-nCoV), Radiology 2020 ;
295(1) : 202-207.

Radiological Society of North America. CT provides
best diagnosis for COVID-19. [online] 2020, February
26. Available from: http://www.sciencedaily.com/
releases/2020/02/200226151951.htm. Accessed 30
April, 2020.

Chan KW, Wong VT, Tang SCW. COVID-19: an
update on the epidemiological, clinical, preventive
and therapeutic evidence and guidelines of
integrative Chinese-Western medicine for the
management of 2019 novel coronavirus disease,
Am J Clin Med 2020 ; 13: 1-16.





