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ABSTRACT

Obstructive sleep apnea (OSA) is a major public health problem in both developed and developing
countries. It commonly causes fatigue, excessive daytime sleepiness, poor night-time sleep,
depression, poor memory, and loss of concentration. It also has long-term complications including
uncontrolled hypertension, atrial fibrillation, heart attack, stroke, and congestive heart failure. OSA
also increases the risk of traffic accidents. The importance and awareness of this disease is low
among both the general population and physicians. There are many misconceptions about this
disease and various treatment options available which cause delays in the diagnosis and
treatment of OSA. This paper will discuss the signs and symptoms of obstructive sleep apnea, its
potential complications and how to diagnose and treat this condition.

Keywords: Obstructive sleep apnea

Cite this article as: Ullah, M. Iftekhar. 2023, Obstructive Sleep Apnea: Symptoms, Health Complications,
Diagnosis and Treatment, Bangla J. Interdisciplinary Sci., 1 (1): 1-10.
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a5 iEe et eifast: orsief, 2tgyero witaot,
Gt fafa ¢ et

ST

TGP0 &7 SRl (Obstructive Sleep Apnea, OSA) B0 GIR SFITA S MR
93 oFQ | ST TN 93 Tl Jr I@R TS FifS, e Gat wfofie g
e, Rygof (depression),m I 932 FHACTE AR BT WA AGERA 7y
STYS S 3, A9 A TR S0 B TobIs, il e, F writre, ogre
QR FAGERTS 6 @IeTe1 Trgte Fe Azt o 2dtaE Jfes wweret I
IE| FY AT 932 BIFTF Torm qr2 93 @Mt T FEoToR IRE TAS{ IR
R, @It oFg 3R 9T BREST TR AT T FF e 9Fdhe Raaa 4t
qPGF0E F AR TG 8 Bl 93 TRFIS TRy FFroro wiveTor qR @I
frfx ¢ fBfFsTR Soiry fa st F3t 2@

T *nefer: Segefte st ot

ot

[N

GPTo st aptsifadt Sgo Q3R S oy (iR 9316 gl qawgy ey
AR HISITH TPRYE 9F 5 s sy goig 93 It 960 4 bo%
QM3 FBIFT= 7 FUE! 0% 29 7 (Young et al., 1993)1 A3 T TSI IRSATCT
ot Sr=Ifre sior o2 Or ©IFo 91 Y6 TIFE 92 @R 993 THET AR
(25.¢%) (4l (IR (Sharma et al., 2006)1 IRATICR FLIT TAoT W3R BfFTF Tor®
FEIR GR @M I A0 JRE TR IFR! QYIE, TGP0 et i T
8 T, 3 FWTIB TSRy FFT wiveTor 4R 93 @R [T ¢ Bivesr S [
QST 9 AR

wagiive &t epsifasm fe2

SqgIive &t st (igewest, faer i)  §q @36 iy @A JeraraE
SNCPIHET IR YT THI 4T I9 A IS V07 NP | 9P e AR Fi Fi
USRS SICTIN NT{WWWW (muscle tone) TR NF T 24T 8 A @ 7,
g 1R fEopofe S YR AIgE 71 TIIF X off $E1 I97 IR I A

2
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g 1, ©4d Gt 47 e 1T IF FE ¢F, TE @M T QAR IS CIE©T &
S0t BT QIR 7R T 0 ©F FEF1 9T A@ B 9 YR Hoq 43R 915 TIFo
VF IEF, R 9F T KT OF ¥ 9 @ IR 9R 9OIRERL 5L 5elo A 9F T
GFEF @ FIE FAAT 9F IO IEF 0 7 W QA @ TG0 A&, IS FHice
fofd 93 933 703 900 “1RET q11 OR T4 T9 ST Pl JEF 19 (sleep quality) R1%
1 JOFR, TR FAAR @S B 797 JFIE T (@ 90oq, a3 B FifS wrges
@A 9F T fofd M @ ST died 7w, Tfe @i ¢eeo, IR oo HQ &t

G B @ SfARIPoeiE JRE Ao AEH

gqRgieice & stsifazte @eelfas st

QI @IV JCTF JCET IORI 9IS PO N I% IEA, O O fofe @ st ez
@it [y a1 <311 9 SR =i 3905 (apnea hypopnea index, AHI) I TJ
aft 9B IR faut A3t (sleep study) =T AT 91 <7, It 21701 [Ro1eet SAisat
I AR SRFTEFR, AW 9FEq FE O AT TOF T TET dvo IF W-2IT I9
IEF, O BIF AHI TR dYo + b = 0/T0! GFGF e AWM Fot SpsAfFg a5 Nt
QR OFF AHI IW I ACF ¢/I01 <, 0¥d OFF &t ST iR I 4@ @ 7 (Kryger
etal., 2016)|

gPgreive e stsifaars s saa
>. MR Feror: «fb st SR [Roea ey | sHdeltE T 931 o 3

BMI Jfad ST 9 e @t I A1 90 TRF (4l ¢z @ *NES 98 &S 0%
jﬁ%ﬁ T R ot 2euie I = ot @@ IR (Peppard et al., 2000)1 Y Q0
TR (T (IR @ F BfETE T 0SA ISTF FBRAT FIRF 9&AT Aot Qo
>o @ @ (Tufik et al., 2010)!

. T3 et SR st oW R N IR AR 9R SRR 89 I Aw
aft e @R @ IR (Jennum & Riha, 2009; Tufik et al., 2010; Vozoris, 2012)1 BRI,
Reeta-Reeficm T @i 1e31d 3ot 3 ~Heai oiow s by s FeR I
12 (lo Bue et al., 2020)|

0. forer: ARITE QA @I 9 0SA STF IBRAT -0 8 @ (Bixler et al.,
2001; Young et al., 2002)| @, JRATE @ES [EWF FF@ T foTo| A3 97 Aot
QP2 T @ IR

8. Tite +iffY: JMerR Mo AR IT (4F@ > dv 3B W3R I F@ > >¢ 3R),
oo s szt e I @R g 9@ @t el @ 9ied AR BMI 93 QoA
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frot Sirifare SIqoiF 930 ©ie Sqa™=F (predictor) (Davies et al., 1992; Stradling & Crosby,
1991)!

¢. SFAN0 IFeiRFOl (skeletal abnormality): g G 3R gy @Fd ©ieay
Fraagr, Sriericeiie e 1o srreiR<o! Sy @ 3t frst i ewe 4 rorm
APOACT, DRI GPICR o EAfSFNGH 99 JoAfRT Tl e gl s
Ao Fro &t wsifaat ik 5 4t of Ay 339 oy v-8 377 [T &t IS 37
st ¢ TR (Bull et al., 2022)!

V. GG =1 & onrHifarra 2e3™ J=NE Sifoao =147 eFgsid SRt sffer
G| AT RO Feey A aptsifea xews < @, [Rew 3@ o5 e JF3eE
JT (Rediine et al., 1997)1 7@ 73 GFRIA (far east Asia) FETOMR T FT ST WGS A
Jex ot Sreifag AESR SN 2FI0E GA 5561 QR (L et al., 2000)1

Q. YA QR FA: i st spieifaae < e 9 @ Io @R S gEsie
I, OIF @I Bigo! 0 @R Jfa AR (Wetter et al., 1994) TAIT Fes st wisife
2687 T T YR @R Sigo! jﬁﬁ 17 (Stradling & Crosby, 1991)!

b-. I RFS SiveTol: IRIRC [EAAT F5707 (hypothyroidism) Y32 CHIRSG

WA D& (Cushing syndrome) S&q jﬁﬁ IE YR AFRBE s oz I
ORI

IR Gopsyef I G

i @t wifofie g et S TIpt

TRy A s FIE Qi vt Ao 99 99 et Tt
Srast/Ragot I AT 7 IF @ IS
oY R qes 41 R 260 1
o4& g (o 99 99 &R sAtedt
IS TR TR Q@Y

SISO I ERIeD|

SPICE (A TR AR Bt

SPIE (R 8t T4 (dry mouth) A& Tt

AR 5: TGS Fet S 6t 8 oo (Kryger et al., 2016)1
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qgIive st aneifazt et fady

st St=ifei et @ Botof it sTogs GRS (Fr@g uR @It oriare R I,
IR BARE Tt AT s @RS TR TIEIET RN =9 Tl ©f QITT IO O
T A 28TF R AFS FIST W98 PRy ARG GR FIFroTo FET I TR Q
Oy FAY ofeisz e Toiefs oy 7 @ WA, 9 SIGIET iR F4E 92 f[Jw
STt FEa T I, Fot artAfFmg v 8 Soef Haco s Bireswom affrses
weRg @t fafiss [efyo s @ & sy e 7y s B sy 2fifro
fqur ReT0eed (sleep specialist) A8 AT QIR TPIY WﬁF‘T—‘Vﬁ G R ERGRIG€)
Y33 T R FG g R ReFRo ieitole Fef 5ifs sy [ew i@ gif+o & R
IQR| OIRTT &7 PR For BifG FABI8 TAYFI0 IR 93 IS I Fof aprsifaan
@R fadfa 93 Bl Reg o @l

Rt smroifast fafy 539 o B9 TR A5 (In-lab sleep testing) =X 31T
AIFIT TS SAGHIT @RI AT A1 GBI @ st B I efpoics, Te™ IR
R 9F0d TPGF0S Fot apt=ifas oy, oiiw QRiFeR @ &t s6ifes Jtae [
A @O @ 0@ g [ReW ¢F@ WiitR @A QI &1 06 541 7@ af 93 9819 &7
TIE[R 93 A3 341 Sfbol F T FHE 5y @M@ TR @ A0 A1 G
@A (R 77 ©F (EEG wire) YR HM-SNICTH OB @ 41 W, I AT ST Q4R
R (total sleep time and sleep stages), SHA FIHEA, I, I I AH-INCH
V0T XqE FI0 TO! FE| A F GPoE QR TTF GFF 770 I8T[ T
Aft W07 fAge i wegpite &t Spi=ifazt Xare $900 591 9P, QT F 5611
P QETARTTFOIE SAP G IR AP TR | Y- 932 JIfGH IS Hqre F419 &y
ftro AT FTF R IAR, TR 96 @R R b 3@ a1 58 qRFert @z
TG AATOT G TG A[EF IR QT BB oigw |

QT BT oy 9Fod e @ @A 9FT @O IF SEIAPT GG FA
SR TR J@CR, @I AR FeTol, @E AF i, o g9 I 9, W @
SRR LI LT ETRSGE ek LU EIGE MU E RIS (CRUE NG R G IGERC D)
TSR G (Y &1 G 91 Ao 11 IM R AT Teiree] oagiive Fe apsifazrs
&Y @cifte FeT 58 BT iqs st apsifaas $f3fo qreid sevr $u=d, 09
9B 39-FR & SHIfS F300 @1 IR @Fod @, BrsfHE (copp), cGis, g
P (< &t 516 SN 93 (Kapur et al., 2017)!
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fBfemiRa aegeive ft etsifag wibeot

ogete A St o TEeE 99 e Wy STerE R v|
(Chokroverty, 2009) | OIH3 JF 57 47 78, @FF QoI FIS R A7 e Aol
I “isTl e oy witconf aws g wfoIfRo af 263t e qre 16 M 1 &t
TR BigqoE T i wivaor e Qe A F498 F4q8 Ft wysifast e f5g
SETol P AT HBCE IO A SHIRATTH, AT Fgerol Fst apsifazg veas
RS IR O IR FIGT &1 o @ el @ft eod fAFg 1Rl [q@aefer (leptin
and ghrelin) JC SIFANOT B $E QIR WS GG Jad AT T AGH, I BT {7t
opisifaRs Sigor wes Y A e opsifaEr cgiced 1 e e M oG SfefieT
PN (pharyngeal muscles) el @ R GO FHFCENT vbol (muscle tone) SIHS
@ AEF 9R AFRARA Fet ST Sigoie ks I Tio Aiq!

FIEIM GioTor AR wivaot

THCF@ IR IS FIF TFH0! i fRfIErd 7R sy 0T T
=i gt 3 3T

Giftrs wdtae 3 3 OGP

Sfa3fao O TEbIf 3T GBI

ST PHICO AFAOT QR G0 96 | AT ARAFDBT

Traet @3 Rggor FIAGIOS UG P30

SN AT TR IF QT Tt CTGIe faret wtsifer

99 99 FIRAER AT

I 2: & SR Tg 9 @I witaor

Rroma iy SPgIoe &t SAfaT (del Rosso et al., 2017)

Fragte Tgisoe fiet s oo M@, 0@ oI QIR Sz, s=fdfo
AT IR BIFA IATTHoR QA amt| e 9IR AISITHEE Je7 T Stoifazg e
TFI 2 915 T G ROl BIid T TF190 T W@ A1 ot, 5af¥eq 99 99 gwig, I
©feT g q1 61, WHAT0 91, Wead @@ WofRe 516y (hyperactivity), T AGTCTART
TAIEICR ek @l @ AR 9775 OIiF O Ieb17 9R S0 7% ™Wd8 o
Al Froms Jeg st opeifaas i@ a2 Tafa 9 afeqaees g e
WA T 2@ TN g (Fa Tae 9o 36 3@ @O @ @ i S@ A o[k
@ @O AE (B@ >)1 I 936 Fo 47 31 F, ©F OF FARTE I GfAFTS IT q TS
QFEq HIFIIEHT Jot G138 st qrsAfaay Sies 2o i@ Moo 92 @t fifee o




Obstructive Sleep Apnea: Symptoms, Complications, Diagnosis, and Treatment
M. Iftekhar Ullah B Bangla Journal of Interdisciplinary Sciences, 1 (1): 1-10.

FRIECR© T i T30 I@ 9IR OIF GF@ IM AHI > /IO T, O Ot
STt SR I AT FF A

5@ >: &t Sifas wias @Me 3o Al

aegieive s ersifaais fBResst

st eprsifazrs Bt A o7 =6 {@F I APTARIE ALI6A @Y F91 93
Y9 SIFRIRPOT I T4 CPAP (continuous positive airway pressure) A @RFST
@ 93 FIoefT FEFISIE FIO TFA1 CPAP T O30 @B @FF [t A et
T QR Y heE [RI6 @Y T30 I IR 0F 7@ @FET 93 Jicss
A @GN TR e AT | Tolod ATl oEs I Ze 9R BEAIER TR ST
X7 ol JFefTe SAPReT 4F I e qR JII@ [ ARIRS B qf1 9% I,
G CPAP J7IRMF FHC0 WA (0T Y3 ©IE, CPAP IR 17 O &t wpsifazig
oo AT S AT @ &7 % F300< FifeT 00! M 0F T 9F I AAES 7
I IRl CPAP @R 94 qES @B W3R IO 73T, 92 CPAP FFefns q4q
SCTPIPo @5 9R wEEES (Ba: 3F Q3R 39)1 9B q T4 d@ET @ 59 A% S}
o TS T @ARY AR AP GR T4 APH 9 AP0 G997, 012 2ol
GNP O IR THER AT 0 A 97 @36 3% @ fqo 2@ 30 g
AF QAR ASAF @S FIKT Fogwy “A1sH qf IR, 047 AGFIV og B0 7 fog
I QA A% Y& AT BB FI0 @ GOIR o @RSt @M 9 g 9T TF o
AR I OlMd &Y AARP E|

CPAP 010 &% osifaad BT oy w3y Rey Q@I 93 JCT Wi GO

QAT (dental appliance), ST TSI Q3R inspire therapy TP [FYOF Swisar [Tei2
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g Rgefd Jvdo G IR IR Yefd I @R oY I J18 I @ NS
0! FANE & Si=ifARI7 BIqo!l FE, 0E G $&q I3 @ 93 @i Aiigdao J@ifd
BEIGREEIRIEGIT

fba 3 YR ¢ [foq @@= g cpap J1%

Rroom oy & s BT gidzsom oA ot 2w I @R FR9%
o BAPE/WfoARs =x, o) WSEGARES (adenotonsillectomy) #RPE @IS
ool o 900 A wfess iR aib W@HbR $9e @Rl (F@3 o
@A witao! Foid Mo svRds a3 T Iifem @ A& TEEEET S@s Im @[
g Rt Srifaae TFdef SrRe WM, 0R v-5R I AF@ AT 90 Fof B 900
@1 AWM 9o @d IR @ s Spieifai Sigo! T 56 @[ 5t IR 7, ok cpap
I A A A@ OR ANRFTO Feg 97 9 IRFT F9 I S6F 8o ANGSI 9 YA
CPAP JJIRI9 1 F 4TI

CRIT

Zold Q9 @l P W @R B et deett e 93 @t ST
IoaoR Tl 4t o3 Ay 3 I ah 93 T@ GRT I@F TT (quality of life) ZT
1 qIR TV GRE T WITIF 3R GG Aot (57 0F0d wivaor ¢t ¢RI FeREl
M| @AET TR (general practitioner) BT M f&st wpeifag =56 @
Topisfaltt ST SEod @ QR DI IR Ao @HNME JC0 IE 93 @ osyof
IR, ST [{eies BReesTrd *9aisig e *f oA, e & wneifast wo Ay
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91 8| 9T T @INA 7o 9% @I I BIFS A" 932 #99010 I wivaot
QAR IT AFO AR
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ABSTRACT

Albert Einstein was one of the key architects of the Quantum Mechanics theory. His Theory of
Relativity was a deterministic one. In 1927, Werner Heisenberg proposed his
Uncertainty Principle, a key piece of quantum theory, which was indeterministic. With this,
indeterminism was introduced to the scientific world. Einstein protested Heisenberg’s
Uncertainty Principle, and in 1935, to defend determinism, Einstein published a thought
experiment: the famous EPR (Einstein Podolsky Rosen) theory along with Nathan Rosen and
Boris Podolsky. In 1964, John Stuart Bell intensively reviewed the EPR theory. To verify the
correctness of EPR theory, he proposed another thought experiment which would need a
mechanical set up. In 1967, Carl Kocher first performed a mechanical experiment to verify Bell's
theory. Subsequently, John Clauser and Alain Aspect made several modifications of Carl
Kocher's experiment and did not find any hidden variables, which substantiated Bell’s theory. In
1993, C.H. Bennett and his team proposed the theoretical Quantum Teleportation concept.
Indeed, in 1997, through experiment, Popescu and his team; and Zeilinger and his team
independently proved that quantum teleportation is possible. In 2022, for their contribution to
guantum mechanics, John Clauser, Alain Aspect, and Anton Zeilinger were ararded the Nobel
Prize in physics.
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Theorem, Quantum Teleportation
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R GAGLTES 0g 9IR SRR 2032 ANEH
A& i

SR

RIS o0gd APoq BA6 AT NIAHIREA (Albert Einstein) SR o9 e
f5IORMAL (Deterministic) | S5 i@ RafAr ST @A (Werner Heisenberg) ©fF
SfPsI0l ©g SR $@A, o Sy AR Ro@ fwE g @ afafieam
(Indeterminism) | S2A°513d ©IF &f6d% FET 3R Entanglement FNE &K FET EPR
(Einstein, Podolsky, Rosen) ©Cg, @I fJeaiql IR A (Boris Podolsky) 8 Re@fAr
qINT @ISF (Nathan Rosen) G REd1 TY@! G &R 96 Thought Experiment 1@|
You8 AN [eelql & &F EPR O0gd 8AF G310 SYEHO TR I thought experiment ABH
IEAI O Q FrEib3 et IO [RAITO Bell Theorem! ©GILE Bell inequalitys  JeTl 1
et ief FUF (Carl Kocher) d»ba A 49 @A AR 0givd 93 egfeero A
IEF| ORI AN eI RS &7 FICSEF, I ACH (Alain Aspect)! S50 T
C.H. Bennett Y32 OfF AEIPTET EIO ARIN@I FE  Entanglement OTGF Q7 &
b9 SCHbY $@F, ©f Y@ Quantum Teleportation XEFA dSo5a A GIL AT
HFfEToe@ ofd TE RSWAr A 932 JPE FRRANET TR @ TARPICT
dfFxiibo @i o o *MRTR 03 AE @EE F4iRke G [{eqr s
FICEF (John Clauser), ST ST (Alain Aspect) 3R S IR (Anton Zeilinger)|

qel aafar: Entanglement, Quantum information, EPR Paradox, thought experiment, Bell
Theorem, Quantum Teleportation

ot

oigfae MR gero foalt @ifers oifisics Ai@ [eEs ofgs ¢ diyfes
eI QB! oeT ARG 961 24y R2iIfT 96 Reaql wizenss obera apedd e
IfIHIEE qre, fToR {2 Meofdo <7 ARt SRToREs e orgs TIE 9R
oo [{24S Soifdo @ @IS s SeEe AGE @RS s ot
iz I RFPIIA ©f ET: GO oURGq 9R @RS G- @ gt wiRksE
A AEPL FeAl Gofeod Y #AfRp7 dHE MR IR IO SATd LA
EH SHOF BE fAE MR
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Rl 185 2l Fpedd 4w @wiias fofoess Feia saEd! 5a fofd aft 7=3d!
B SRFAI0 8T @ FOI@ 9 AT e F@ ©fF I Lo +Adfq1 9 F5yifo
5T JCeT=A “Action at a Distance” (Newton, 2007) 43R I I19, 4 YT BT FI@ SRR
gery | fRealql fASord UR 24 T JAGLAES (Entanglement) OCGH SBEH 2 AGS
3fFo|

qIP0RA 9O R®EF &oito 93 [ {29 <Ol ot 8 e Igof
(Curvature) /@ fOf7 26 7RIV SRFIA FRFATO I8F T AP (FFET *ifF)
icoiRes 71T Meetd | fAStEa oog a3 o fbaf%e; AIRAGIRA Jeicera 793 B9 73, ST
ARSI 9 TIER AT A5 wool eoig 87 @ B ofF T E = me?
TSR A 8IS AQA Aq e Gk B wAetig 152 T At It e
e FRABIRAT 89 99ZA S “Ifod AR IR A (FRIB 00ge SBET AJod
FoNGTeT; QIR HIRATIRAR I3RS ©rga T GO Bogd [N I Q3R 8 AT
Entanglement ©g| & T8 I FAG8! WIIWOIRA| QI ST 61T ¢ fofd g
S (IO ©0gd [HPIeR g0y g gifo!

Y5392 AN RS IEAMET (Wermner Heisenberg) S5 IoIRIH ©g (Uncertainty
Principle) AP0 R (NASA, 1983; Jha, 2013)| ©OfF ©Cgd JeT P el AT oA &Iear
AR GO Toimiead B ¢ ifS fafy 300 #MifF 91 @A SR 9B Somias w=kEd
ffa a0 eI 57 98T @ I T 46T A [T s o T35
qFaE Afa s I 9N [Reeid @ SfPeo IqaEe T A g4y iz asi3d
f6am @A FEY °fF AHF oy f[THIoRM 3R W@ SfFsIoiE @@ e A
SfdAfE (Indeterministic) XA G YR GTAA FE-FEY (Cause-effect Theory) TGS T FE
Al SRR o0g I 7 A5 Tl @ TR i

Q TP T &7 qR [l (eI 75 F99 57 WA 5590¢ AN
fReatdl 37 scer® Q32 AT @I Ji) RO “Thought Experiment” EPR 0 2819
FEAN QA AT RO @ ARA613F [wid wfs3oR (R 2foam Fam Pa
FRIY 00gd A@IT @Ifers TP FT@IIMW A wiem|

A R SevEd Seimiaefe (Pital RIFGI GH%  Superposition 9 AFO
A1 oYF BIEbEe Tl RRo o<gy ME 9 T{EIE 90 F SAmAE gt
Entanglement state d SIE]A $H(R| IF O I 0J F, OF Of Wit 00 J AIo-
T ARAERA Fxo3 @@ o ARREd 9 @ 9 @ Siebw 399 26 IEwgd
Entangled 9RER A R G0 IERHEAT {‘1/7!'@5 (Rotation) JT < O AR, oy
IEFGADT (F@S 92 TW; @ CFF N G0 ATl 91 FE2 01 =BT TS
FIFOIE oAl AT Q3R R IGAM G AR et JoIrR R 77099 (Fe@s 933 Io41
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T5E| O AR P, “Aied «ifo3 Foshm 93 FEH"- o efFifdo 7 R
R®IT@ (F@ @ (G AfTHI0RMI AIRAHI1T QT “Spooky action at a distance” (Brubaker,
2021) A1 IRV G PR 6 08 ST et 711 oy [Reds [oeraar g dods 897
TR FEI BT GNP 8YF (Quantum Teleportation Technology) SIfRSIF
PEERAI

EPR-Paradox

SRIMGb3 IR fZeT “Can Quantum-Mechanical Description of Physical Reality Be
considered Complete?” X013 PIROIA ©0gd 9]Zq Q8 QINERC DR IN) (63 LEISEIERD)
qR {@IT fPEIORME (Determinism) &Af5¥T I &P EPR OF &BR I@F; @A 57
T, 9 OCg IO (PIA! & fFIOTAA (Hidden variable) g 46T iR, ©f WAfTHE
TAO ARER RSET 9P /@ APEIORM 7@ I O} @FRIDH 0g MF @19
W‘fl “Element of reality” (PO 00 WPAE0 QR g W‘f@w GIT “Hidden
variable” J& @ I P IF (Einstein, 1935)]

EPR ©Cg Thought experiment ROTE Il FIoOE QFeel W BT S
a3o HobE a1 9 W 9 @O #7980 [R@AE “Entangled State” ROTE
TAZIT FEAI YT T QAG RS JTT A, O 940 44 26 Somid, @34:
49 gt @FI6q It 26 IEFGT Y@ AT FEF 049 Ol I Q61 A @At
(ofd <1 O ©4F 9FO! AR AR AMEF QIR GFR TG ORI “spin up”8 “spin down”
TR | A1 dferat oF T3 93 714 oo™ AT IBI0! At siaco A 1 9T
oIt FC g GIRTrIT (off =71 97 TEINE TR 5 F1 W AT Ol T
QA MF 9 it 7@y 168 [go o A oF oY @, I9q S 96!
TAMIAR Fif 04T TP TAMIAH TS AFIT T T @ 2

QT ofFt 9, I @ FevEs 9B Soimitas 9<g1q Tttt <7, o @org Ao
TAMATT 9= T J5S Rt st I 5 uei@ I @@t 9 SoAtmias
HfSRAE Al T, TR O TAPT @ RO TAmaty Afo@eR Faracs samid
I IR QA AT SAMATT (Fra @At A8 391 1 F8 ol g ol
oiteatet 3@ Mg, THPIT 55 G431 iR qeg I ST I @oAcdtet 77 orE
AT Ooga @R o7 FE S St dfwo 71 o oI @it Feid 8ar
O SR o7 g [y A

JoIR BT TR EFAC @RTE og e FRT oRt SoAmaREs A
B0 BRAE I FA0 AT ql1 G S5 IW 2T @oaE IIW I 7, IF TI2
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g SomIA 7 ERIETT AP 9T FIAT GRIDR 00g (1R R G IR (RIS 00g

S HIOR BB |

EPR \')Z\;ﬁ. 31% @ Ol IET “While we have thus shown that the wave function doesn’t
provide a complete description of the physical reality, we left open the question of whether such
a description exists. We believe, however, that such a theory is possible” (BeII, 1987).

SERRIIER (Bell Theorem)

EPR ©Q A0 SN 17 [eIql I AO! @ IR [RWIFT &9 @ (John Stewart
Bell) S5b8 NI EPR OCGH AR 2P 3 Fpyiefeid TN & @y 9% IEA
Q3R ©OfF [0 Bell's inequality OF BT FEA|

Bell's inequality ©Cgd o T (Tl EPR 00 HBIRNO JAGLeIIEs 00g IW fReed
CHARE @t FE 515 T4 27, OF EPR O0GH e A1 aiR Arwct Bimiqefer
SO ST o7 G 9 I IS FHF F|

I A oo I Red @RERe @t 397 91 Y 0@ EIIE SoimiAeflR Jur
QNI SR ST GR To W1 TE @RIT 00g7 I8 AP SFfI0 T QR EPR
o0gd SRRl ge gaifio @ Reedl @ed g Frae e g6t ffifos Prars, I
Thought experiment '8 IeT J131 QiG] I Bell inequality Theorem | PRIFGTY ogd wfmEtar
ITRTA A [{eaiq fAMEI1T@ (Principle of local reality) 03 (%@ RSIAT (e BfF @I
TP @0 REpA $@ 9 Pl SeTa: “If (a hidden variable theory) it is local, it

will not agree with quantum mechanics, and if it agrees with quantum mechanics, it will not be

local” (Nobelprize.org, 2022)

oAk ¢ SAfREow [l aft S8R0 qod9 YT 2

o RIS Q@19 Orgd G qFEeT0 5w ¢ g

o QAGLANIET OCg FIA! A (SRERE Wi 5 91, O gYfeo AT+ 1|

Q 20T T6F 2Miad &Y TR fErT ATH-LTR Sy QI ST Fief FUF 9R
SIS (Cummins)| OIAE AFFCIT 1@ 4@ QN AT @ SRS [Keaidl| oftrd 7y
fReeTd &1 FIGSIT QIR A = Q4T Oid *FFiefem I01 (77 96 TS [aqd
QE 4 AR, @t fofeq 87 99 FGER 4roa ARFRAT 8 ofF &I FRIGH
GRTIRE*T Bog $5do =4l

Fief I YR FIF-CHF1F RABEF (Carl Kocher and Kochen-Specker

Theorem):
dovy T RGIAT (@ JERETH, OfF ©F GG “No-go theorem”| O @ FSET 14
4@ @ AT AZTF FCIF (Simon B. Kochen) 43R A CF1F (Ernest Specker) |
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Ol ZOA @ 0gd IS B8R AT F9F &F G0 AT A1 gfRF FEA!
SR IO = dSoub- I (Kohen and Specker, 1968)1 IC4T- CHFE  BIF AIwet
5y NfIfeF IITINFOT (Constrain) & FEF; @fT & fFISTHIa I Brga
ﬂﬁ%‘{]:‘fl OfF A @A [FIF-FAFTCPF (Context-independent) *&foC0 PRI ©gd
oRAIMefed 8sF AFrFII0 FBR 7891 QTR O0gd T IFLF-CHFF 00gd J ~A1F7
(e, f{eedl &S Hidden variable 9 Wﬁﬁw (3391 Nonlocality ¥V JE (@07 GRR
B3 FERA, T FIA-CHFE contextualitty FFVT FIE Of IBFANF I@ (LT dBR
IEA| @GN 00gq JORIT GfF Kochen-Specker (KS) Theorem Al A0 WA a3
Q6 Bell-Kochen-Specker TGS JeTf {1

Bc) (J1-00gd MBI HIFNT AT IS FEA Fief F2F (Carl Kocher) dova |
aft & ©fF Ph.D. RIS (Kocher, 1967)1 ©¥7 et S e Fa I@ yfRwaa
ST ST (Commins) 9F TR Ph.D. FIRET (H508-5509) R @ GF3 TR A7
VRV FIRET; 0F 6T of FIARET AIFRF FOE, FRINNE | FUE, FIF-CFEI
AMo *FITF IBIRERT SIAOF IBIET AR Constrain @ AT AR IT FG,
RIS 71y FERETH| 8 04T it J& @iear @it fee af pass REfe zen
o7 ARIMET 2o = dSova T e JGT (Kocher-Commins, 1967)1 Qe Fiet
ST Ffog AT fOfF 447 Constrain I& @ AF(EI0 AIFIT FET QR IBE 44
QAGLED ofF F@AI [GIql T4 07 9 Fd [Fg7  IT-I14F0! @ 3@ IBAR IS
ARISTN IR TTIRIEAT AL YT G| JOIR AIIV! FEIFTR IR 2P Al I8 AT
It ARRETI A o F-a1 of *@F% F@ @ 9R ATFIefT )/ Ao g
TFoIfIE IS T4

&q FIIF (John Clauser)

THF- PR AT 7 R oq Frows & gfoa TAasE 730! 0wy
i Ficdd 1 fofF [ealdl Qe 97 PraieE @[ dorrdrd It a1 I@Ed A1 fofq Faf
YRR R Ph.D. CII @ ¢ T3 93 & IRE [ PIRIIEE @ Wi @1 94
fofy eroTa FRHACT R @AENEA FET Q3R OIFTE (FLR-FAAN) *AF407 77 S&T
IS ST A0 1At SEA (Clauser, 1992 )| AT I A AGATS (7 G3IR OIOE
I9T0 IF DR IRIETS IFET Gd1 vy TR TF, FHAT OF AGET =BG Stuart
Freedman (& OfF S} & FI1F IJA0 ¢id | FOHT qR FIOTIR, Fief FUEI IIT0
H@AEA IFHAOefeR N RIRTEET @EES 08 (OIETd OftE @I

fofd oI 96 IBWI AT ARFIA F@q; IF TAME @EF Bell's Inequality
OGP A @ @41 IR (Nobelprize.org, 2022)1 OFF AT f2et F @IoT IFS SAMIAR
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9o e fAoss 3@ @B @FeIT (Polarization) &I @I FI YR BIE
TR T

= . 6
S

f5a >: & FIoTIT FAPRIET T RO (AT AET AGE TSP @ G@I6ET TG-S0
ot FEAI O ATt @0t 22 &iE 2 o B+ FEA, I96 @FIoE CiIaRRe [T S
wg fofd 92 A3rFa by 329 RS @ da $ET @, CTAE G IAFA0 dfero

3J (Source: Nobelprize.org, 2022)|

o PO G0 AIFI-GI0R (Apparatus) 001 F@ET; A 932 TTQ Q0 IS FIoA
R T30 @1 9@ 2T @FTaE2 2 FOIEa M AeF19 F41 *7; @[ @ oo™
TR 5 T IR d5a3 e fOfd =@ oAyt (Sturt Freedman) S #9150
IEA 9R " @, OfF AT @PIoARY ARFHCIE @l JAIPIMATE Teqq @ QR
RIS B0g Syl JfdF (Clauser and Freedman,1972)1
TIOR8 TPTHA G @O A1 BfF ufo 7wt ot afift s§-Fdfo
(Pre-set), G7 I AP & ToAmaefcrd BfFo (Detect) T I dN 012 AWM ] ©&
oAl @ s I ARSI I g 2o AF; ORI A R U,
IR T QT O BioF T3 QAR QAT GFGF HF@FF @ (FE@T SN Qoo
HAIFT @, 9 JAME Go-ANR TP SRR Jx7 A& Correlation AFO @ QIR
hidden variable Id 0 A

AIFIT Q 24TOIT (Loophole) TO5S Tibe 8 A1 T @ IFIBR cHoefT sfveid
STOICAT-SHIPICAT STRZR ACF G2 YT 0 G (ers A1 G ST B F[AME Jedery
e It 432 A1 ToIR YK AREH GiBE 8o AleTmt AemieiE AT Sl

QI R o7 PowiEs g pfoy e O dfeTe gad $@T @,
QAGLATECOT GAMARfT Bell inequality (5 o @ I3 LI OF WieTd o7 G
ToifoT™g|

o[ @A PRI Q@ FTd AIFF T08 @ F7 240t (Loophole) &, wiicet
e e Jaid @A |
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f5a x: (B & F6IF ofF At FEABTI WY JIVF IFFT GR [N REF AEAFA07
A OICHEE TWIH0 IE TTG-1S! (0fF FEAI @FBET NI 4T Sy T e =fo
RrBre Fo1q @A AP @ AP AR FE fOofF At FET @, 9T Keardr @

3AIPANAT 2B1F «feqo |

() =i Sic~t @ A1 wE RFFo F@ o 9R e Soofeo F17 w9 fog a0
YA A1 G A FEAfT SHUE [gfio 2o ! fofd ofF g it gt Jwy S5 ST
A A AFTod; ¢ I Fevaeft™ Fe7 @RAr 5[§-0%7 o 190 Al TOIR IS TePE
CF@8 (I &I #TO df (Source: Nobelprize.org, 2022)!

I AT (Alain Aspact)

Od PIOCIET ARINT @ TP AT & AN@ AeH FIEH [efql wice
ST fOfd dsbo (AT dsbr FEF A& &F PIOSET FRINTI @D 93 A& Bgo
THAT (OfF FEAI CTIEA oA 2o o7 i arE fog fog @ ssrorEio
AT AR @IBA THAMA 8 TFAT 77 OicH Frpee g F91 787 et Reeibraefem
e Ey 2ol @ =7 G oIk ofow T AfFToEe STt e 99 o I
fRferrd ot <91 oISt RFabiEs 93hEs o 9 #fef Qo I at @R 9 FRe AT
AT TAPET S8 RIA! 2l *t qf1 @ AFpfba FoE [Red w5770
ATF Pl gdeTol g0 FEA GR AFT FET @, QLA AT Hidden variable (R T
PRIFOIY ©0gd Oyl 707 (Nobelprize.org, 2022)|

Rwiqr @1 OfF dob-a IE 10 3207 b HHToR T7fe Foefle™ FrR FEEd

G®©I, “I think that future generations should be grateful to those who bring these matters out of

the realm of gedanken experiment into that of real experiment” (BeII, 1987).

oIS SIRfeRNT 8 GIeresiaiia

R ©oy i ™I GIET Ae™R S@RINE 8o RedE S@Eq siffia @
QA| 550 I GABKITAT OCgd ST 89T G5 AFINHG AP0 F @R
OF W AYEIET AR 999 9= (Bennet, 1993)1 Q4id R@qE AT @A
GRTNTNIET FA IEF1 do5a SN AR 9P TIQ PG A (Sandu Popescu)
(Boschi,1997) 43t &(THF B JI2feRAMT (Bouwmeester et al.,1997) BRI I FI0
eIt ovpf FEA|
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1 4
2 3
ENTANGLED ENTANGLED
PAIR 1 PAIR 2

foa v: WU b o S /G Qe Iqe BHAm ¥ o= YRIE 2B @R 93 IE
TAMIAE RO SHAIQ I@ @ I96 41 W1 9 20 Soimas (bm@d > 93 8) 049 IqG (@ISR
R0 7T QTR oI OfFl =fS TR Feay TAey AfOdT @A, IO A Ios+d ICAT et
f2eTdl (Source: Nobelprize.org, 2022)1

00V ANF GF JAPFIRINEF AT FARfRNT GAGHIOHET F6yq FET 9OIE:

“Transfering the light particles over certain distances onto other light particles with no time delay.
The procedure is based on phenomena which exist only in the quantum world and is known as
“quantum teleportation” (Weltwoche, 2006)I

@RS G 9dd 9t 23fF, I TUE 96 @FF @FIEAr 9T o_BEA
QT SIS 7RG OO SIEPeA i FR R O Ao Al &bfero o
qEdt GlereieHd oo IR @A T8I0 ARFHE 9F O_BE QAR IF S_FIIE @79
| A FRIOTT GRIHEXET T @7 59 - &I O

c\%ﬂ cﬂu
! § \

w1 & &~
RN
= ] =; y MV
fo@ 8: eerore TEA ARFRAT @ IAIFAMITT 977 St 5 A fofd 6 [edw wwEs

ferBIteTa 877 Tegel (T I TFId FIE PO ING-Oo! off FEAI g GifoR 207 JioA
sifeFg J0 Oiefa Af{gd w3t 91 BT 9T ~Frwet 2798 IfFR sty 339 FE
RFoRefE @y 99 o W3R @ [T JiE fofd [APve s@a Fiedaies Ao o
el = Aqf (Source: Nobelprize.org, 2022)|

19



The Quantum Entanglement Theory and the 2022 Nobel Prize in Physics
Ragib A. Khan B Bangla Journal of Interdisciplinary Sciences, 1 (1): 11-24.

AP ARFeRANET IS0 RIS oWeyfem 9T {2 [w AieT 9F 7 ERE
ISR Cofdd Aferll Al GFEES Q3R Artificial Intelligence 93 PR VF AR 9F

RPffet #{I0d1 @ SRMIET FIRCEIR AT FARANE, & FIOST IR I AT 03
i MR @R i3 woq FEA|

1 (G117 IUE NC B R E |

Q4 ERIBR G & A7 Rem@ gpfeo SaraefaR 3339 331 =
O1% YA AETH S o AN WiETH A6 Ga wosiforo o1 RfvaaE o 3t
NS FIHET T W@ FIF T4E (Swayne, 2020) 1 TPY 9 oA fbras Rt o
P FERA| ORI PGET 932 =37 Jey 0 RITIET 9517 F@3I F90=A (Lee Billings,
2017)1 9 & AP F2foRNF G0 TEIAF I A=A, “... Americans really start their
Mars mission, the 280-day journey will be deadly boring for the astronauts. They might be

interested in taking part in a few teleportation experiments on the way and increase the record by
a hundred million kilometers or so” (Weltwoche, 2006 )

R ool 1 SfPEIORIM G O3 (@FIHER &Y (T GGG 0g; 86
W FRIBE GRREGA orgdl R IW fPeIoRM <7 5&@ §& -3 (Free Will) &
551 (A I fico =311 wti [{wid 3 affesaoiRil = o/ 36 -3fa [Realq soiv Wiy
BINIGT
200 FER THEE FAFRIIE 2AeTq TRRAR 369, @ TR 7 43097 FHdiTo!
IR G AE AIPFIFIET FIHTO! (Freedom of Experimenter), SNE@I0 Il ﬁjﬁﬁ
FIHIA0! (Freedom of Nature)| ©fF SIFI, “I call that the two freedoms: first the freedom of the
experimenter in choosing the measuring equipment — that depends on my freedom of will; and
then the freedom of nature in giving me the answer it pleases” (Weltwoche, 2006) | S 4 BAEIGEY
WIALE I EIA! I T ol 99 $@ A0 W1 GFGLTIT orgd  To@T A0
JBIRCET FE IV A TFHIORITRR & IR
G PFRPIFT TEFS SR fOfd IeeT®=A, “ For the concept of “Information” is at the
basis of everything we call “Nature”. The Moon, the chair, the equation of states, anything, and

everything, because we can’t talk about anything without de facto speaking about the information
we have of these things. In this sense the information is the basic building block of our world”

i <t JC1CRA, "This is a very fine property. It's too bad the philosophers don’t spend more
time thinking about it.” f35& w31 Fie T30z 1 OfFT IO “O-+F” q 9FT a9
5T (off FE®A 9R GIANE O AP JARfRNGT Fo1R ICI"A, “Information is

neither matter nor energy, although it needs matter to be embodied and energy to be

communicated.” WfAFET I0T @R, ORI “9F AP SRE i@ ezl
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B ERB GAGTHT 93 FRITE GRICIRTGE oy JEeRE 9 It sz
@, I8 YR JBIONR A 997 & 140 @1 OFF Jxew [feizam ¢ wfafvEiom agq
[t ol TR 58 IfreIolRm Q2 IE| I HET FHt T 94E@ T Siai
IS FIee Freg Jrol3

T 947 A4S 2 AN ToimiqefR ks F30 CEfR, e 7951 T4
AT i AR T @11 *ET ST oI Al TS AR 4T AT FIERE
3t FIEPE T elYfSForoeid g2 wiaco A I =Sl s arat oo
723 wify af Sndd Bo@ @ I}, IBAE IEIEA [e@idl a9 IBET I
GGl CEGER NGRS EERT R GER ISR CT RUE e L IR -VERUD R D ceal
(Georgiou, 2018)1

I 94d S At B 0F I M ToEd it SAmIF ST el ey g
o o A1 fASTGAr 31 RIS sAfEe Ficps T sgm FY QI AFTH
WO CMRRA 1 FF T TIF e Q4q 1[4 waat [RiFo wiaw AHfEfd o3 Rwies
Ao @Ier 9 Fe@se! R[N o afbIor 60ge “afFbIor 73 6 994 09
AR 9191 58 QIS [RBI@ GeiEs afrssot @1 9 ToafE @2 [eear Jes
@17 #5775 ©F (Theory of complementarity) ZIIT FEF QR T “SAfHIO ﬁjﬁ\\ﬂ
9o ogea

Rty I oG g 79, @I {ety opt FIETF @G ot I 389 -
IR D FRDH og A3 58 RFICR IR 957 Bi8 @A @ G
FT oPd = AT Tt e O QIR QAT BCge POyl 9 Oogd @ ¥EL
RIS GG d og ReHo 2ozl e fes 75 T, Q AR 827 AP A
f<5I3T 2ftR YR IO CTAIAR TR ] ATIT To!|

LIEIRES

Constrain: *MiRIR @t @t @3 HifoF “fFemn i@t org 399 @@t ANfifo
GOl @l F F, OIER I PACGIA YR el ogiod e oREReET M
TRAO? | AFA: PG AT 9 A FACGIAE A 4T QA

Correlation: 23 3! OOIf¥F T, ST I B4 FT @ TF I @A AT O3
IRTEPIA 611 @A AT QIR IV STF J& 07 GIREIA WiR) (T 96 9
THOR TS 9T @IfFerd ol e AFtes @ifterE akm @clfts
IREIES Hitg- @Fq @F4: I9 @A CRERT 97 90 T ITo WS 9R 99
Tt a0 A
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Element of reality; II8IGIT JBRET TII @K SAMaeferns S (Building-block) ReIR
TAZIo  F- @IA: BSOS FO FoFb Wit SAMIET I I @R, OF ERIGHA
org SeimitTd Ry QREr GTam weve o i@

Entanglement state: RO HEOET SAMAef @Al @RIBR GOE JiRE™E
IO AG 047 PevEd SoimAef Rio SRR M 9 9 60 J ToAmA 3fo
Entanglement state ¥ I3 FARI

Hidden variable: (PRIFGI ©Cg I¥A (PIAT @IV PEAIEAR (Phenomena) TR
opr={<fot T T I TARIRPTO & AN, TIF TP FALAPE CTAT FICA! AT
SAMIA 31 T S8R 91 1 9T FE @@IEALT 71 31 AP @ 8owo AI@ @Fa:
EPR 0|

No-go-theorem: ATISRF no-go-theorem T Q@ I 0y @AMT g 87 wFIF P
AV T W, T IBE (Physically) 87T 391 5789 731

Non-locality: PN ©Cg Iell F, W JOf{F &oIo7 GFT @Al EAl- It
AT gOI8 oglA Ay T4t I af 932 25 SAmia Reeffet ey oRi¥o 8 OivE /s
ORTFF @I 0 @ @FA: QAL Bog v SHAMIET o[kZ[|

Polarization: IR @ @A TGOS Sy 9o [ew Qe @it
foer +1fo7 717 QBRI SAMIEs cPea 9 @RI a1 1 93 I oFAoT CIeET
(Oscillation) SRS F=-fAorar It 91 1 @At oo o3 @ed e T
Fﬁ‘@%ﬂ’ (Perpendicular) XJ1

Quantum superposition: (PRSI AR =@ @RITE O0gd APJOH T BI| 23
Oolf4F CULE T4d S (Superposed) FI1 2, 04T ORI AFIIL GHH AFTO <7 w=L
R0, GIEAr GRS GOb M IFEF CHOHF T J, OIS FARAHT I <3
Q FARFARTIEA CH0Rf TSI W0 TR FE QR DI A5 IZ! AT o A
Al @] O IV TACO (G OIMF JAFARTHT (St I QIR BIOF TR A3
Siqco A

Quantum System: (N ©F JF GBS G509 JBIOM 8 NFIN I RO
BIebw @t IR OB B@EF 936 R IBI0R 3941 IBI0R FHod 8@ 9F I G
T Q3R OIHR T ¢ e A T T IBMHET 07 97 =7, A At
GR T8 IRET o @ [(zg 380 4t 9 NI IBI0T W EIBF GoE
BRI G0
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Thought experiment: GICAT ﬁ%@ﬁm @I 28 e 8919 bt JIfes 58 oIS
TG ABR, LA Fa! I IFAAS IE F© MA@ 9ff &2 93 Bt -e0 48R,
17 IBI AIFY Q@A Foig 4|

Jowol P @14 9 AAH0 FPHC I (AN TF T, AT DN 9R iy
IO TP PIAFT AT AP TSI OO TIARA|
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ABSTRACT

Childhood obesity is an impending global epidemic in both developing and developed countries.
With a dramatic rise over the last 30 years, it has become a major public health concern due to
its association with several comorbidities, including hypertension and cardiovascular diseases.
Where the worldwide prevalence of hypertension among school children varies between 1.8-
3.5%, the prevalence is 3 times greater among Bangladeshi obese children. Childhood
hypertension could give rise to future hypertension in adulthood. Persistent hypertension in
children could be associated with target organ damages, such as Left Ventricular Hypertrophy
(LVH), atherosclerosis. comparatively narrow retinal arterioles, Chronic Kidney Disease (CKD)
and End Stage Renal Disease (ESRD). Though asymptomatic, most hypertensive children are
diagnosed with ESRD at their first clinical diagnosis. Therefore, to help reduce the future burden,
early detection of hypertension among obese children and their treatment, especially lifestyle
modification, are of great importance. This paper discusses the relationship of childhood obesity
with hypertension and associated comorbidities, and the recommended screening of
hypertension in each child at age 3.

Keywords: Childhood obesity, hypertension.
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ST

IBAE TF0 8 SEFTA PP Fierd ool FEER 4w cffftam) o vo '@
FT0! G0 FIFIo S0 FHE HUmm Fold 936 ey Af sy Rags st
fReT@ A9y 41 21 [ROW 3@ ARARGAET (hypertension) I B8 ISH IR AT
TGS STeTo! 9F JxF Sy g Rroms Jic Tebi7 g 9 ol 5.b- (o
©.¢ TS IR FoT Fromd A& 9 &IT07 o fomed @ eHiEd Tebii{f Ao
RO O ISHICHR g0l IRT 9R 97 Tivao! RN AFTO [T Left Ventricular
Hypertrophy (LVH), atherosclerosis, IEaAE WEHd (RO F@ GItdd @R IeqGR
FLHIHA) GIR fFTAT @I 8T AIVONS [C | AT CFd, T AP GFIF o3
Fe1 ot Feal Qe ¥ 1 (ESRD) ¢idt ¢F11 Y36 SRFO Sibeol FAEH &
T FIoeE O I651% wo [ 3@ §IRd I *afoo AfF8d oiqt s=edt 92iE Frevm
FAOIR R BB IEHICR T qR 93 TGS FForo iveoeld e e 93t
4foft Frog o 929 YT OF TSI & AR 99 9Py QT 437 AR

e Rrefer: Fromd gerol, S el

¥l Fiome O% g5
ot

. oA [edd S0 @od AR oq@o 3 Sg3a e orfefeos g1 Rieg s
SoEIed Jfa iz [oeargy siegls T wrq@ill #Afp =g T Rioe Tt 3 Frog s
A :3 AR 932 ¢-5a I=7 I YT 17 s0% Fi (See Rfera) Ferorq R (wHo,
2004; Lobstein et al., 2004) | St FeToT&T RO STAFI @1af (7R IRATWCTT 59.5% o
8 OiIod 9% v FeTPI (Subramanya, 2003; Kapil et al., 2002)! JHCSES NEIAR LY
TP IR 5% ([P 5¢.5% Fel ot HovHfers Iobitl Wiy I @R 5¢.5%
(TP 0.8% T Ferd SRICHIT IEHIC SIf§F AE (Mahbuba et al., 2018; Mohsin et
al., 2012)I Bogalusa Heart Study 93 §(O ¥ oo SIeoias 3L TIRICHIfT o619t jf’iﬁ
YIA0! I 8.¢ 8 .8 @ (Freedman, 1999)1 X FfOC SEFAI@d StwY el Fel

ot ISHICE YT 8901 8 T S0 I SIIET |
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Fema BeTot (Childhood obesity)

Center for Disease Control (CDC) Q% I3 @ fe15t 66 Body Mass Index (BMI) 93
AT 5T Wizl @i F197 BMI 93 BIGT 5¢TF Centile Q@ ST O1F T A0
Q firoeE e o RRoT@ REBAT F91 = (Kuczmerski, et al., 2002))1

¥e9 O 9517 (Hypertension)

054 NICT¥ American Academy of Pediatrics ¥ Clinical Practice Guideline on Childhood
Hypertension W@f oy b7 I3 8 o [RS8 BIGT 5¢0F  Centile @ WIT OIF
o A Frofba Fopicm AT Wik I 4@ @S W1 6@ >0 I=F I 078 Hewm
CFG ITBI > d>Vo/bro (mm Hg) R JAARGAHT I ISHICE T oI IET IF
(Flynn et al., 2017)1

¥ POt eI I Y70 foafs $=9 IR (Rocchini, 2002)!

>) IPYfercas WifEy W3 U7 FR@E I,

R) Fobit faEs T3 (Autonomic) IRZR @0,

0) IEAAF AT 3 FHEET (0|

3R Sific el afofie erfear 7 offvd $@ 93R 97 AT I It
It FEAA Y TIFHo W 8 o9 [{iey Fowa 6T T4t Qe IR (Rocchini, 1987)|
FRFFO TEHIA i A1)

S IG17 Sfqo Siveo!

CMER Fobi7 I ©fRTITo ART0 e Fobl+t Wit ST Rew [Kfeg A
@l PR Febleld ity Froms anfe, Gis @bdr R [Fofd afto afbdor 52
A 9P JIF (Ding et al, 2015) @Al GIR 2T ©0o% FEA! &ibeToR ¥ WG (End
Stage Renal Disease) 43 R o IS6IR A&

QARG I b I LG E IR NI Y

JE T @ Rt sobitt [fae s 3o @ @ftiE [ifeg e cuff I@E|
EQl Rt IE619 A o et W3S Jeots cuff 99 IS IR Task force Report
(AAP, 1996) SR 3 5T Bladder 9T I LT 80% & @ PR YR I
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500% Circumference SSR PR A3 S 3517 fAdaR 93 fiv oo ¢ [{fJt 7
PR 8 YO B TF G TR AR, 5 Fioo (v@ @ vat 4[72 341

frafo Mems Fobi+ a8 Fifar

National High Blood Pressure Education Program (NHBPEP, 2004) €3 fAo™idat g
2o Riwa3 o =7 TET IoH AT F@ TEb TR FJT ATy oz Fqr of
Sl ST

SANRT

Rioms FeTold S TebIC WG 9967 fARG 11 otz @19 ol ¢F@ @A
A T AR AR Rioem FebicE ik [Rioy wibeol el I/1 9 el iberof
QP POt & 1400 A Pt Zoro! dfoEiey SIFe FHod 0 |
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ABSTRACT

Nanobiotechnology is a multidisciplinary field that involves the integration of nanotechnology and
the life sciences to create new materials, devices, and technologies with applications in a variety
of fields, including healthcare, and the environment. At its core, hanobiotechnology involves the
design and production of nanoscale materials and devices that can interact with biological
systems and perform specific functions, such as delivering drugs directly to the site of a disease,
monitoring biological processes in real-time, or cleaning up environmental pollutants. One of the
key advantages of nanobiotechnology is that it enables scientists to manipulate matter and its
properties on the nanoscale, which allows for the development of new materials and devices with
unique properties and capabilities. A lot of studies are towards targeted cell therapy and imaging
systems now, it is still at its infancy because of the immense diverse potential it holds. A great
deal of studies and research are needed in this area to use the nanopatrticles properly in biological
and medicinal applications without any kind of harm or toxicity to the living body.

Keywords: Nanotechnology, nanoparticle, liposome, dendrimer, carbon nanotube, quantum dot,
gold nanoparticle, magnetic nanoparticle, nanodiamond
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FIARIFE IS [F®IF R 4S99 95
fRed@s spat

SR

IJEARFGIEAS 930 IR oFa, I THERT GR AREHR A@ [feq /@ aga
THPAY, IF QR YYG O AR IIARIIEPATS JeT0 JIAICHT  (AOFH)
TAPIPTIR QR IFMT TN ofF e, @AW @S 27 STt [ARrn 1o A
QR @It A A A Zi F1E 7947 Fare So6W 20| @it [Redw 93 @it
AFE TGP TIE Y TR 41, TR @R effiwmq *H@vt 330 o=at
ARIEAEPTIR TR FAPTR [Kfog T F™iva S99 ¢F@ ARGl [Roty
Sl TARI JARGIASE Je1 FRAPYRT 90 T 9ff Reaidiom Jiaicse
stadf QIR T« FARTEgees w0t gmid $@; A oY @R¥Er GIR FAORY 999 SFId
Q3R I (OfHT AL YT (| AR BHATTT NAF (FL RGBT AT 3 IReAT 1S 5
YITHRA, TP CIGP(E2 I 5T | TS IO FAE W4T F@7N b e Sty Bises
QR ISR 207 8AE@; 92 [EIF IACI A a4we OfF Qbaray 784! fad ¢RIR3
ZId Iz BT ova TRt A, ey, srfafsfEaza a7s s g
RIFOrTR JIYET TP G O FGIF Q3R AFIN AR

FRITIA ©B, IS JIAETEa, G T, JaeRTs

iyt

AT T S-d00 FIARTE ARTEI T (> TG = 5/5000,000,000
RAoR) 1 93 I IR W Y (oo G IR &RED; I oimRe [Rfey a3fe 3307
SARIN FEF O JIATET SAFINERE 9aeI@ [eizd 1 IR, o IFEF O
POF-ITOF IO 9T SBO-OI0A A0 TPt [ey damicre- @vd:
OS¢ TFARR, GIPR QR HfE Toimd ooje FFR FE@ QIR (Mandal et al., 2005)!
FIARIIG IS FIE @t fAfT 93 @t iy *wfoo wge AfF7oq wiaE seRal
QR [eadR [Rfey 359 IAE [Toi3s (o F3@A, I TR @ENES B 83y
STEREIR R0 FIYT P @0 AE 1 o I Pt SO TAFeIE i i 3t
oy APfAfSfaEt g9 M@ 97 @I i Tnad or IR @Id e
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(Ruoslahti, 2012)1 YRGS AQA BiRF< FIGH (000 FEARGITCIAAS JIF0 @R, A
eBfT0 Afod QTR wo 8 AFSR @I *Ale FI0 M@ RO TR wead
GR TIRART A7 To7 toffg Fof 0FgA| FaeEo ITIE IJERIEGIEIS
90 R A, Y @R FG QT [fog T3 77 IS F900 97 JIGE JICACHT
P19 (ofF TR U T AR AREEF @990 TF IR AT FEFTF 4T Bgfo T8
A (Li et al., 2008)1 JARAGIAEE 930 wo [0 Fa; I [Rfey w@@7 Hes
oo SEH@I WM A 9IR CIRINR eE SIadaE weod g W6id
TG TR OF FERARN 93 CF@ ToPOR Y [pa9 T @S @Fal 9 /@
Tgo 0 i@ qaq g T8Iy (oS G fATrHel SfAo Swae; J1 AAIE ¢ AREeT
&Y AT TV I A0 Al

fofesstt crea It Fifers:

Tf6F IRIQCEIO 8IY IR, IR 9R @ R TgyeRE [Rey ov@
AT IIIET TF JIAH T ETeEs offito @t fae a9 SieR) I8aE
30 g TGP FIATHAS o4y fqgmm:

1. RIS (Liposome): RSy e fofHe IRERIF 2[ ©OfF  CifFpE
JIACH I, IS, SIPHA QIR IPP RIS F qreod P REF I930
[ AR SAE BT (g AR II70 IR ©f @ S@d 341 =@ Ha->

. OFY TREIR: STYVTIE PP TP A0 A0 AR JI F1
@O A 9 ST GFf6 AfCTFRETS B9 niq T IE O
oMot TR W3 e oo 3 e of cifg @ aft afasme
oy FIEFo! fifso 3@ qR @3 sArfafdfa v samo AR F@!
RIS ARSI qFTeid feidd 91 Ao @, I e Foites
(CT9d: pH I Bi*EER ARRY) afsfar fRema ey &e o 158 =@ (L
etal., 2022)|

o OIPOE FIIFIR: ARG SIFHET P ROTE 3770 0 A@ @b
ey SOl fifto s TqEs 19w @ dfowr ot I G |
TH 9R RO ST ©RFHEF SIRAT (HIV) 97 JO! TRETS G
oI S Ry WIgo ensia ofdd RT3t g #ier SeEd w31 A7
(Chopra et al., 2013)|
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. @ Rfeg @R qors, @F9: TECTD IFFUEE TR AR
PRI A9 A < e By 31 wom B @egemd Tya 30ve e
341 18I (Petersen et al., 2012)|

el COOR

(>
a Pyro-acid
Tumor 2
Bl B3 / TH302
=

CO-pyro-acid-TH302/Lipo

CD44

Hypoxic area «—— D

e e e e e e e e e e e s % @
sS4

e e e el il )
1
1 E . Irradiation

Hypoxic area <—— % .
: 660nm
! O30,/
1 O ROS
1
1
- 0,} "
! Hypoxic area «—— ’
} B AN
I -
} 2 o
I

"N o DNA
P

NH Cross-liking = * i’
0

°
Br orea

Normoxia Hypoxia
fb@->: g ARSI FRRIF ARTFHAT (Credit: Ding et al., 2021)

2. (GAQIRANR (Dendrimer): (GAGIRART [ OPRY MG JAEA ARG
Ao, It BiFsiiems RSy ov@ TaRdETeid 370 ezl Biveiesm
@AOIR (GAGIRAE 37370 R (Pa-2) O FEIH (Fa 94T @Y FI @M

. OFY AR ARG FCOl (GAGIRANS SFHITENE P I
Y0 IO R FE| 9T FNE O 90 AfOTFRETS B9 0fF 2F; T
oot Ffoierol e T 9= fafe By a1 @hetito oo iz o1 «@fb
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AT RIE oFW SRR A oyd Il I IE 9 OF
strfafofart 3 @1 «f%3fea Joot YA Bl 997 T ©agiRaRE
I IR FUE SFY TIIARE W@ Jfafe F4t @O AE (Mignani et al.,
2019)|

SR WIRR: (GAGIRAR SIFhad T ROTE I970 O i@,
OISR AEagol g9 SO I FIE1 Q4@ Sy, @G &
Q3R TSI et SIRANT (HPV) Q¥ Jeol SR @i dfoEies sy
(CAGIRAN SO eI (off FI @RI (Mhiwatika and Aderibigbe, 2018;
Chowdhury et al., 2022)|

@R [Rfeq 3 quers, I TERIGTT IGT It (OERF AIGIUBIHNT T
(CAGIRAE PIET P19 A @ [ oy 31 wom $% @eyer[
IS WeER A I GF FA @ [Afy 93 @ Fgaa oy siheg
8] (Anwaier et al., 2017)|

M= == =====""|Conventional
| Chemotherapeu/ﬁCO Paﬁanitherapv
94900

fPa-1: Y ©AYRIAFT IEETHA ROTE AP0 G (Credit: Carvalho et al.,

2020)!

3. GP-AFAIY F1ET IABSRT (Carbon Nanotube - CNT) i} TRIRART [d: I

AT =@ FHEA 7Y 7T O AR FloTeat I w7y s, I@oFT 93
o’y IRl 93 ERERER  F-o[a] FET JEbeIE bieem [Rfey
CF@ FIVEF @ AFEN IR Qe (fba o))

34



Nanotechnology: The beginning of a New Revolution in Science and Technology
Oishik Adib B Bangla Journal of Interdisciplinary Sciences, 1 (1): 30-45.

. OY THREIR: FIEA JIANBCT 7T ST FIIIETH T Ao S I
Gt oI Y AfOTFIETS B gnid I, 1 oIt Bfoero! JeT W
fafre o3 3t e Gtz ¢ «ft s3y TR IR 3R JfEo
IO YR O AffSfera g™ @1 T @M TBIT BFO [ (Kushwaha
etal., 2013)|

. @M AR Gl TR TP Wors @A 3R SYAfE IIRIeER ofF
300 Qf53f%q Jrot [ifeg Bieft g7 s i PIAIBTIeEE FEFT T3t
@O AN FIPNEI JoT @OR AREFF i et 9 fAfem wg ofp
RT3 FO ATE (Veetil and Ye, 2008)|

. ooy e ST IEteecns Ty e mtcar e s
FReTR I3 31 A AR, I 08 I @S T @R 31 Afog#as
&g FEFA Gt 77 B3 tofitos STl & (Veetil and Ye, 2009)!

. fofesior IRg0 3@ I JEDERT 97 @gies 9 IfEFs
@RRErETR IR CPE R IENGIed Joof [feq @ @b ety
off T30 Gft I FI @O ANE 9T IFSE IBVI FIQ @i affew
T 9 g s Biesiw aiat [Rfeg orm@ darst 3t @ @
(Endo et al., 2006)!

In vivo imaging

- drug & gene delivery

N

hyperthermia

growth substrates &
tissue scaffolds

»'."?:

*’5{1 =3 biomimetic implants

oo

foa o: FIEATEI 3 RS $FTF IR (Credit: Heister et al., 2013)1
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4, (B B (Quantum Dot - CD): FRIGIE ©6 (N JATHAC CIAPAGIE 1,
TH O Tegeol QR TR TEGIH Jof Way WAfoHIeT 93 IERGAe
ey IaIcR) U RREPTIR QD v Ry ova, Ko o Efer g3 @
i IIET T AT @ QEE|

. JIQRERR: QDYEIE IFREE TRCT @R ROTE 97 41 7,
@A DITRE [feq Bt W T 7 391 W, @ Gt FfafEeid
QNS PIAT B3pe M Wi A0 G| FRIB GEe Ot Segreiol G2
feaarr dfvee «f afs EmaAeo! 9k fAftoR MR §&T ©R[F
eiferaete FfRCIbT S (Ol YT ST (Luo et al., 2013)]

. QMA@ QD: QD I YR FFFF @I Feot (e @i Jat
IIT0 AR SNFNTEH I IR, RO Toweet afodfs It Iy o
PSR SN FFR F9 @O A, I @M S I T -7 @
T Aol W3R fAfETR ST @t *qte $9E (f5a 8) (zhang et al.,
2014)I

. 3q-fotet 3@fER: Qb 37-foret 3@fR ¥ IRIT T3 TAR, AL f[fE By
I IR 7RG FICO GIRCICR (FIT BB ARBITA 91 771 aff 189
T @{F dfreEr [fEem 3ERET A 4@ oy 9R @t Ay e
fAI9Ee &y JIIT O gnid S (Liu et al., 2009)!

Alexfluor 546-labeled
IgG antibody

Protein A

f5a 8: W3t W 5ITE @I ©F PrarHoT (Credit: Mazumder et al., 2009) |
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5. ¥R 58 @@, e FIETE (Gold Nanoparticle - GNP): GNP =t Ftfd
T4 U, I ATy WATIIT QIR IERGAP @HET IqR) 93 @ARERT olRE
oIt ov@ IIGE Sy AIHIeFo @ Q! BReTIes@ gma Jiaiky
BISERERBGRETH

@Mt fad@ e AT @ XTI ST ToJS TREATTT QR
fafie IEeHR o FHo 53T ot RSy Bieft w7 TR eNPeEl
PEFT P @A AE| EETHA, PPN AT AR Preia e
f53fSF ST GNP RIS T4 AR 970 F@ B FeRWAAITo! 93k fAfizoR
T} 93 @ICE IS HAEFAT 787 QR (Nakhleh et al., 2014)|

S MRIIAR: XRNEI @GS BT T S TIIAR FAO GNP ISP
ROTR 7931 331 @0 @1 9t 93¥ T3 IR0l 9 R f[fiEor o
g W3R Arfafir 3 @ @R A %o 3% 30 i@l
YRGS GNP SINF w0 48 @ ST @A TH I@ 9R HEI 90F
IO 8 Foro! jﬁ A0 AR FA (Daraee et al., 2014)|

TORMET QT NP FORIT QT 59 99 F90 @© M@ 94E
I S_Eze RIS (Near Infrared Radiation) Je=ef wieT e
AT TTET o8 @ FRIBIR AT FET @RI /3 3G @t 936
IAY Sy et afo I I [RHER 99y &fod Ji
QO FE FIYT 91 @O AE (Riley and Day, 2017)!

AR G @IS 5oy I TeE Bt ey STa e e A
Sy [fSg i Grers- I TRICT IGFOETF I GNP FEFT 11
QO A1, I @ AR R FAREE @ T O TR FIE (Sharifi et
al., 2019)|

6. U BT A& F51- GHIR IIA AT (Magnetic Nanoparticle - MNP):
G AT Ao @ §FF AT (@FF: IRET oHR6) 0fF F@ I, A

G ovq 7R [AFgs st 3131 93 @B st Biesr [{feg ov@ Mnp @3
IV TN T

. @t fAf@ vMNP: @O AT T TOI8 REAAE 93 FfafiE

QIR (ofF F900 Qf5IfET Frot [fSg BieslT 997 AR MNP @@ FF
I Q0O A1 | BT, FIAE A A i ffie afeafss sy
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MNP & F AR 900 @ O FRWPeol 3R fAftEor e 3
G IEP qeFIT 789 QAR (Haun et al., 2010)!

. O ERAIR: HNET @AGES FId AP SFY SR FAO MNP P
ReTE 3339 391 @0 M@ @fb o3y TRH1=R FfFifFor gk [fvEor oo
ME GRS g7 3@ @R RT3 B5% 3o @l
@@ AE; I T oxEF I AT R Jfifvo WRR /I @
(Klostergaard and Seeney, 2012)!

o WEDLS I IABR (MRI): @GS 55 It 9o Tgo 36s TR
P MRIT MNP FAGPD U0 ROTE JIF I3 @O @ 93 T G
A g3 BT s 3T O MeF T8I (Manchev, 2019))1

. AR QI AR @R oF@ MNP IRIT T @@ AG;
@A N *H7ad G cv@d Feef o7 4R To <71 Fowmt
G IR At FIT EIRSET /ST @ IR GfB8 TP ATFaNIS
oot “afo, I FIFR @ [AIEE 9 ol T 9FGdIT I
e ofeest SifRor I 91 @ AE (Raouf et al., 2020))

7. SIIQ-IIATCIIFSG (Nanodiamond): IATCRNG ell PieAicsel AT b,
IR @R IFFITRET, IR0 93 (/e wwEs wq 39 T35 Jot
way $7 @By 8 Faol 939 Ofsy 6T IR TR Afv@em ey it
ROTR JIESRNET APEd FI 0= I QAo oo IIEF IAET
TBRAN IR I BRFS GF@ 3970 JAANTEAER 60 IORE KRG
oFp-f RReT| Rt 41 !

. OS¢ AR mo: [ By I FIm TvRe THIEI Soaey 93¢ It
QP GTErsT TR FEACRTSSENET ST 39 @© A 9t v34
TIRINF IO 3R fafieo! s i@ 932 i 3™ 3@ @ik
AF 3357 Bafo F700 AN@ I AR @G rorpifos ==
FEERTR B @RE e 3@ o aR) rfafsiar o o e
FIATCRITGSC! SR DI PIF I ATOERT SFY TR FC0 A |
oI @I B @Y F0S =F d (Uthappa et al., 2020)
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. 3@ e [{fE By 3 e 8 @oerE IEfees oF
JACRAGLEND 3@ qECHd- FAFA: TRCTOIFS I OSeR
RO ITTR T IR I ACO HAIE | TP AR FPIeTaE
IR FAFFCTa AR Ficareiae @ [ 932 fFamEs s F73m
O FIFR FHO AT (Perevedentseva et al., 2013)!

e &R THAPIYN: FIACRIOSER I@FFITRED, ISRt s
ROTA JACRTSSEIE JIW T4 @RI SAITTHA I I7, oy
3R QR AFAMAT T JATCRITCSEE HFIPICT TR I& Pl
1 IS ORI @FIACE, ARSI 37 Bopa I 932 G
TR0 A0 QIR IFIFF [ I 307 F900 73 91 @O 2@ (Zhu
etal., 2012)|

. IJACRAET AfTARHES 4 JATCRTOSEID I@R AFBAREs QfHET,
I HfHEe Y YR GIET 0 0 IE| AFceive gy FeTE [{BeH
sy G316 ARBo 7 T OR JACRACS ARFEte G I I
I FIPTET RFH AT *HR2 Afo@ 1 7187 1 93 T JASRES
@ SU® FITH Afo@ied 93 e ST (Pfaff et al., 2018)1

JIAGHTS 3T HEoAE TwifHo FI0 TFa FIFF 5@y @ Fi4G
aft TeRAR AT a1 FET AT 2T Heod I FIRENE
AR TSI AR M G KT FIO T A (Bilyy et al., 2021)!

IAANTE- AR RFS T T FarF@ 9F TQq GifdF

IAADTGET O WP GR O I8 spod, T afofaarfiaor 4 S
FfoNor Io7ifh oy @ER IR AR R[Sy daer ofa Ittt
o 3@ sU®l ARGIT TFF 9IR TFHY JEREGFEAGTE I iqt T3t
@A: AT, IR, A& Tesivd, I60 FIFEAAT R FHEA FiEE Ioi R 1o
gilcACoELASILER]

1. A AR IERFGTA@CT o ARRII0 Rt 9 2wz Aifd
Romad ol FAritEe ff Q@ 7 9 RT FIR 06 A I927
SARN IR CIEF & [AF19M FE O SugTw™, A Q@ oifF «ig SR
IO JIF I @O AF ARFT THRGT I Ao wqfins s s

39



Nanotechnology: The beginning of a New Revolution in Science and Technology
Oishik Adib B Bangla Journal of Interdisciplinary Sciences, 1 (1): 30-45.

FAFIDE JIF IR A QA 7 TF AP 1 JAO A1 9=RIGIS Fiedl-
(S ffes AT “ARFeta T3 977 B fToi3d F9F @O AIE@ @F o[ ors
MO S0t I TR AT IS FAC0 5T W | 900 @ A FomPpaed groeiE
@ % 932 LT SRS =7 OF I MR (Kunduru et al., 2017)!

. A HARCHA: IFF @IS J1q I 008 VIARIGGIALS wPHef ot Aler
IA| JAGFAES Ofos I =il off 1y 93 Tl &1 AR Jeof
FOoPEP FA ACHIO AE, I I ARHH I AR IR O SRIRFTFHA
I IR, JArHitr fofos e a3 PIefReRg 32 I SRR Fesa
AT I AU IR QE 7S FES b @O AE 92Ors JiAl-eyfe
AT S WF AGI6P (0100 I T A0 A I IRPASE FOPES IO
fyefa ST MR (Kaushik and Dhau, 2022)!

. TIRAET *f&: GTieTs #IIaeeTs Aeo! ARAET +feT SeNery wFol Jfa 9.
IRABIOIR G @ IEFT T F@ JEARTCIAAGTT TRR A
ST HEEFH, FIAATDET OISR ey MfE Foffed 7ol
A ol TS ST ATIO T | JIAHH D@ AET FRFa@ey S Je@
JIT0 HEET & @ wF AN o F90 1@ I =S Je@ FovEs 436
QR G 7T ARECT @ @O 2elF Ay, Of I FIE (Hussein, 2016)|

. A TG QR AFFT: NAes AT Ffaq 92 Afi@et 3 der g5 w4
oA Refs o oFgf oieweed 93T JERIEEIEEAS [y
FIEIAt 31 IA31=A 0 [+fo T TR AHIRT FIH6E FE QR [0 T
3@ T ARFeR FEF TR wgike fAfams sARaa g™ A Swrgawsm A,
IIAHEE 5T Fova el 4% @& [fo 370 @ F4F Tk ox®ike
TG @ QR AOI0 96 QIS TEAINIE FFFI 0TI F41 FO M|
TF QR FHT FEF IR Biovw off F9o IiEt 43 I I @@ AIE
(Ashley et al., 2012)!

. T8 IR JARFIGIARS T67 TIFAT *afod Sgams wwgs| o
ANTq 300 ANEF| [(feg Roewas 300 @O 932 F9 FodRF I A0 F97
A 9o AT T @ A 97 9 7Be T= TGS I8 (I-T90)!
GRS JIARYG IQMGEITCI IR FEACTIA SoF9 (0ff P00 IIIF 41
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Q@O AE, I IS JIZAA TN T ARRCT @ AMSIIBF qo[ 4t of I
FE (Ibrahim et al., 2016)|

Piea-RAEs [efs

FARTFCI ARSI JIVF 8K, 46 GR ARFEAT IR [feg v wiqm f1E
AT IR ©OF g8 AYIY @A IS Ao!, FARIGEIGIIeTes T8 [fog e
BB 010 AE; AE ToFo[ T REEA T4t S@ed1 JAATETTEER Tu wH,
St eifofamiieTol 43 SIS 1Y 8 0o 2 F917 0! FIoleE ARFoe® JIRT
I 500 ATE AFPIEFO 5411 O FIAAG TS 058 TG 932 FToFOR A I
39 G| ARG FIVET TR I gaiq g I fqmmot:

1. Yool IECIAEE  IRNET  F@ A@IUET  S@ER GV @
FiAriiterTeE o REeol Fapfor Reud IR TAHTErdeEt 43
TR GRS @R qR T3Pm 8@ F300 ANE@ 9R =G F6 F30 @ @F4:
FiAATTeE Baqq 93 $ T30 AE, AR B T AF 9R @ 9
fooperr Freiiis FFIHO! Iiko T30 1@ fT7m 8 AFeR IV &I
AT EIeER oo Js Iar [Fdwd Si@ @3N §@wd (Handy and
Shaw, 2007)|

2. AR e IIVEFT 7 AR IE! I J& o™ 2O 40w, It +ifF, o
G JMOICT AT TORO N1 SARITHH~, JIAHOPace <y Jedet & @
AT 8 FIER *NF & 2o o FA@fofie Hia ke @ AE@ 7 T
S 0 A AAEFT PR PP G2 R qRIore AREeE eAg i
AR e[ Q4@ 8 931 OIR OIoF IRIEF MR TF T8Iy I
FIRA FIE G A AFI GA@MST (Hannah and Thompson, 2008)!

3. T geik: HiFicr@ Ao 929 4T 92 T ANEIR 2o
O AMEF | @TIF: AT (AT T TTFET @ FICE I O AE|
SR T A AT FAE AT TP @4 o M@ TR, it seeETs
D@ IR OB T 47 TSR AR FF FBIFAT G5 Saeo Rz o1 B <ot
T4 OItHd IIRAET TR TR0 T[T JFPew TTRA F@ A@IN A@ISH (Zhang
etal., 2018)|

4. s i) Aafge I9ee: JER@GsEE™S 9t 7o [0 ofg 932 97
IRIEF &Y FAME S 992 [araews a0 a8t @fF1 3 RiEs oeiE I
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g «32 oWRfE B0 JIAHTET 950 W G ARRE! 7@ ;T AT ¢
SIS Fog I et I FE T ARYIET TOR JIARIGIE AT
FIIIE FIR A0 QIR 9T QA AN 8 JRER [FFH 932 IfETI 9T
J14iaB FIE (Boucher, 2018)|

5. MG QIR (A0 FoF: AFEF IR WO CF@s FIAIGIARSE S11Y FIRIF
¥ 2@ SRR @A AT 2YfE0 O QTR TRRA!, TR 847 9F
ol QR F0 TR SweY JAIGT AATIRA| SARFTTHA, GIIAIRION 932
fAFI7e! TTead StweY QA O (ofd FH0 IIA! &G FIWT I 0 A
(Boucher, 2018)!|

SR

IO ARIST BIR 94F Jiat Ficch TR [{eq (Fra 3R Sgforo iEt Aafose
QY 2YIq BRI R AGIR | PIARIICIALST SISy R AP oG8 | faqism
g fRfgo 327 JfAFPo I3 AQeE, Mo FE SRR I Ta9Fy Fods 9 1 ARFeIE
I IR, FARTFCIAT [T G O TIT 8 @I SRS J@@| AP
Q7 YR IR TR0 RE-iaa [RFieRs daey i, A S Jfveris g
A 9OIR 2 GIEEEI FSRY TS YR et I FE FAIeifod T
Tqfo S 78I X |
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ABSTRACT

SARS-CoV-2 was first detected at a seafood market in Wuhan, China, where exotic live animals
such as bat, snake, pangolins, birds were sold. Reports indicated that initially 41 human subjects
were infected who were someway connected to this market place. Reportedly, Dr. Ai Fen, the
head of the Emergency division of Wuhan Central Hospital, first detected and realized the severity
of the SARS-CoV-2 infection and indicated that this virus could transmit from human-to-human.
However, the hospital administration disbelieved Dr. Ai Fen’s assertion and accused and
disciplined her of spreading panic and rumors. Documents revealed that on December 10, 2019,
a 57-year old woman was first diagnosed with COVID-19, and on March 6, 2020, The Wall Street
Journal reported that, probably this woman was the Patient Zero. Since the hospital was located
near the seafood market, the hospital’s emergency room was flooded with virus infected patients
and the hospital was treating over 1,500 patients per day, which was three times more than what
the hospital usually handled. The Chinese authority eventually closed down the market. While the
origin of SARS-CoV-2 could not be confirmed, there were a couple of assumptions and one
suspicion. The assumptions were: (1) a virus infected person could be the source of infection, as
a lot of tourists were visiting Wuhan at that time due to the new year celebration, (2) there could
be a virus infected animal, such as pangolin or horseshoe bat in the market which was the

source of infection. The suspicion was, the virus could have spread from a laboratory.
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SARS-CoV-2 *IIAcey<s: BJIq GTGic G, Heag
Faifs 8 96

SR

gbfero fPIT R, 2055 T FORE BAs SAA 96 F1-3C 1T GeIPRI SARS-CoV-2-93
AT ARSIF 1 Q ISE it 47679 T A0 @ q: i, 7, e, o [iE
ol 9 MO (A A 85 T WIS 1 ATIOI0 b3S Yo% 63 e Jarify T
3@ 1 f5T SARS-Cov-2-SIRACH HIfFSH &I Ae FEA HrAd SA@F GFAR IAAOIEH
P Rt gy ©, W} @Fq 4R 62 499 9 SISO SFRRO! WAYRT I 614, 9
ST AT QA AYA TR0 O Al 58 ol FGF of [ SEAfd 932 ol
T, IR (PA O ROIEAT 4R FHFT A 77 SIfS {1 ReTE 9fege F@ of 9210
IEA| TR 0 IFIRA, FEETFER o I GF&d ¢ I29 TN A (R AW Q@ SIRFCH
TARfS T T I QIR TEGI v OifFed W o3 B s 7837 I@ T8I0 9 @M T
G (Patient Zero)l FUIF IO 92 ITIET YT FIR ORFO el Q TAI0R SF(F [oieet
A5 oItT &l Seoo @M AFIRA, Jf TR T foded AT FaEIS IFHFOIR 9
SI3IICT WGBS 00 AFF1 M8 SARS-Cov-2 SIRIFIF wifit B&57 Weas [eeidit wifisis F3o
HAIFA R Q &t 2B RN GR 9T TR AR 90 7N T, @ SIRJET if ST
9% I 73, ©IIAM IRF@ RE 9ol @O R <@, SIEF ISE @A FEAE!
SIFAM-REFJO A6 el W I @0 efwifo 9 IeE @ ot AR 3R OITE
(AP G TIIICT SR AR 4 TN T A7eehfeT w1t -0 gwifes ge) i Feft
E @ SIRIMT @A RN R AR

T ST {33 GFifeT-55, SARS-Cov-2, *ReifeE, -9 317y, ©. Wik &4

oyt

SARS-CoV-2 BI3FICH 81 ¢ {0ede 39 @ Jo iy I@®@ WEE 3@ @A,
SIS IEE 47 ATH AR T @IRIS ARY0 @ReT| G=IG! Syicfip!
SIS FI2 @, SRIMID SYAT @A JREH Q@ oA, IMS 57 of IRF[F T
QIR RS 949 1S ol ISR @At g1 fio i@l FuEde @ 3t
SIFCT ot ey fadfa 31 ST 7311 et 33 T Wi A4 Aifgo!

I SIRACH @A Koy 9eer w9 63 3t Ot T7 99 {3 731 944
S gfpfero R4 <@ BT 9FT H-TC (Seafood) IS F BRIMTI TBI AXI
Si3FIeH 9t B A Foitacmra o dfew @A SiRIieH IfoICR @R FEE!
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I3FTT MERS (Middle East Respiratory Syndrome) (SRGNA (Variation)-93 SR aJ
2052 I @ IRFF A TICT 2T CHTAIERR 9Fed @INF T Q@ @ <J1 90T (Zaki et
al,, 2012) 58 76T @ 41 I 9 @ oM SHIET S > Qffet o7 wikeo
SRR (Hijawi et al., 2013)]

R00% T SARS (Severe Acute Respiratory Syndrome) SIS B 90 ST Gt
QA OF QA 97 IBANTT SARS-CoV-2 SIS BT G B1-36 iy Qe it
QA2 ¥F AR 9 IAGE T FEF QRO A0ifd- @ q: s, g0, ey, 3oriv
RfF W1 TR 003 AT IYAET (Epidemic) T fod TOIR T @IFIEA IR,
O QAR I8 TP TIF OIod ATy Sogtst A o< o 8R! 97 IJod IR
@, Rl d (Fg ISAIT0F IBCFH | ©f 71 U T8I0 9 IR 9T FIHFOIE RO AFO
ql GIR TG 000 FEH WSO T 9 [RARAE @R T JS0F o

3055 97 fSCTHE SARS-CoV-2-UT ATSIET FEF TIRI F2 0T 9@ BRI 416
FE | BY@T @ IS (Huanan Seafood Wholesale Market) ([F 2T 8> &F @IS 2T,
Ol 899 ARIN IE| O SARS-CoV-2-aF (SADBP FLo4da (Genetic sequence) Xdl&
@ BIMF 9 I Q2 T ReIF IRECRefT SRINE A6 FIF Faf6 Ao AE|

q SRIWMGT 399 AR 27, B 049 Toda 4R o [feg NodAE @i
2GR W @ IAgAS!, Ao, g, S I e wyef o Ko
TF IEF IIP oA e @ [FEd 759 €1 90T, oitd TR g BRI
oo v Iefer Jer Py AUFETS BICH FET LTS Wiz @FA: 9F4 i1 g7 3@
qt, 9T 9 AHEFY QA2 Ol SARS-CoV-2-G XAIG FI0 T57 |

fSremER 8 offd (I SRR 2 OIfedd 7 BT IO QA AT AT 85 &
T TR (O A OI0E HoNFaR Gd, I G3R YFeeido T97! el 047
foRPeTar SIRAMOF I RN FA0 @A Ol 7N et 9ft Mo @it w3
9 STHIOI03. BRI ﬁjﬁﬁ (Incubation) (O MF YR ROIO M| SR > oy
A GFEA @ JY W QR I AOEEAT OF @ [ R A =7@q [F @
YIATOIT OIfet IE| TIUET AT @@ FHA-9F [T QIR The Lancet-9 1o
G35 [T Q@ 93] 0 2SI IR (Huang et al., 2020)!

iRfe FGoF S > officd s o Jetal @i 39 v@ om 9o @ftie
AT I AT BRIE FYF (AU @, IO SAA ARG HifAS SACHS A
FICFR I QI SIRAMT ZOIoR! FET TRET ¢ OifFed 5ifae 7397 B 56 | e
T 2R HoF qR RBHR ey <31 oRiet $2[ 3 aesiivs Ififdns gat, @
PR CTANC 2fSfao w1y R Sraietr &) pifae $G=F olom 79931 TSR
o @RI FE WA [ReNE 47N FEF, F0 9 B HIRAS 7378 ST &I
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e Rof #4065 4R oo™ FE SRINT AR @ 4w g afoRfy
(Pandemic) IR %%t @31 9 i3Sm0 ©izamte T waR sy 5ifae f[ediat wis
TOIFOIR BRYAR VAT FCET APTHA 0F FET YR N FEA, YJ 0 AR
It RS 49039 QT (Horseshoe Bats) (@ 9 SIRIN RORAEI

« FAJGR WHO (World Health Organization) el Soais R @ QIR ©IRIMT TN
AR FHOA FE Q0 AT OF! O SERAREG T 47T TS 0 Fpd
3@ o AkFT AfoTT Re® 96 [RERST (Guideline) 0 @ 4R ©F BIE
SETIRE PP FE1 OF Q4IE 26 703! e B 3¢+ 9 Reidam oo wHo
A QAR ARCR AqAO G | 9 PP T9 fAged des wHo ofF [eies
B 11 FET TIF 1S WHO 9 BIRFICH {817 8 AR ™1 a1t 300 fafa

q AR5 ER ERFETT [IF8 AE SE@i (7 9IR {7 IO OFIR YA
0FF T o AT AfofF RoRER St wie F300 i@ 9R BRI AR [RSio
AP gV IEI W‘Iﬁ?{ 8 OIf§td ORI “Preparedness and Response Plan for Novel
Infection disease of Public Health Significance 2020” HEAIE Wb RBIF0 Jrod 81 FG@|
IEAN BRI SO0 T &P ¢F T8I0 «fb3 &F JOA (Hong Kong Press Release,
2020)!

I8 SARS-Cov-2 SIRIWTT @it B a8 R@AT s F30 Faf; o7 9
AN 26 A (Hypothesis) 93 U0 TR ARI K9 207 QI @M, @ SIRICT AW
T BIAT 83 I 73, BRI IRE@ QI 9o "o 97T <@, SWas IeiE
@A FRAT BIRAT-TE IO 2T (Reservoir) BT W2 B QG 9 BIRIACT AZSH
AR A @A RF o genifo @ ITE @ O W 93R oI Q@ TTIIR IJP
AT A 1 Q@ AT @ AT I -8 (Horseshoe) ATIOT I
TR A Q BIRIAD @A ARINANR T DR

ATReatferd (Pangolin)

J4q I REIP @?T‘l 93Tb Host population (I AP Host population-9 IRBIF
E, 049 Q AT AGIVN 97 I Spillover infection T Spillover event YT Pathogen
spillover! (ARY 9 SARS-CoV-2 ©i3qMbd wifti B wiar IR, o2 «ft 7o 9T
Spillover event! ST 83 IIE I IR A @R, OIHF AKFIHR 2 O
ISIET A5 R 3@ IR, IO AT Host population €3 Horse-shoe
FeIf5F AT G BIIIMT A RO W YR AV TR @ TR &A@ @
SIRIST | G35 [eM® I @R, 92 8d AT T SO TA e IREF, Iwd ISifBg e
GFIAT S5 %1 4T (zhou et al., 2020)!
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f5ea AT (Figure: 1A) WIS Tl LRI OIRGT G NS @ [feg w@Ee 934s
tofd 91 1 fBrad CIFASE (Guangdong) SF3T AIZF @SS GTBIF 05 TER AG
o 28 OifFed =afeR FFoTT PR QA 9T TeRRE sArikeetferm st o R
TR SRR oore 24 QR oFfE 5| OIF Ji Sufb AN s dwst g
AR T AGEPA G Hufb Jo RO e @I FEAI 9 e o @b
ATRCNAT T SR BRI FHT 2F1 QUIF O *F@TFT FET @, IEAT SIRACH
TGO AEfoF A SARS-CoV-2-97 YT FHE @R el

f-0 170 (Horseshoe Bats)

I T4 Y @, SARS-CoV-2 SIZANT -9 &fwiifoq 390 A TEO (Figure: 1B) QR
ATICNAET T FAIONR RE O @R FIAGH F-ahoia YRIE@d (McMaster
University) SIZ@EEROG ©. IJAGH 0, SIRAMTI BT 0% AHCENFA (Civet) AT 93
&fYF it (Figure: 1C) (Cyranoski, 2020) |

Figure 1: The suspected hosts of SARS-CoV-2 virus. (A) Pangolin, (B) Horseshoe Bat, and (C).
African Civet (Credit: Google images)!|

AT SIRFICTT T&F 8 FEFA T

IR ST TG IR A9 TORIRZ WS 0 AE| d900 J FRNF Ao
AT FRET SIRAT 4@ A, 57 [ 9 SREIF0T ATFIT FEF 1BV (Infectious
Bronchitis Virus) (Fabricant, 1998) | G2 50 I SR XA (Arthur Schalk) €32 FFIFIA
(McHawn) 7 OB T3 WaAIe @ Sewraed RS Tt o) of s ¢did @, 9
opIed JAPIT JQIT T 8o-50% (Fabricant, 1998)|

5509 I TG FBGT (Fred Baudette) 932 BT IGHA (Charles Hudson) (¥ F&4
(@, BT STPTOIE 9@ SN 53T A0 7Y EARA ds80 AN A7 oy afb s
BIZFPT MHV (Mouse Hepatitis Virus), TGEV (Transmissible Gastroenteritis Virus) “&IoNE
S A W1 TR FEIAT BIRACTT ALBIAH 87T SETSIF GV 0F T 10 oA
FIEG DI, Y10 ITTTT G SRR |
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fJox e 5715 SIS (British Medical Research Council)-43 59 17w 3.
FISIA (E.C. Kendale), (5f9G fOEE (David Tyrell) 93 FEFT IFF (Malcom Boyne) AT
B814 BIRAPIP {AF IO Y A1 B814 AR X 1S (of human origin) 2T FEIA!
SR ATF QR A-ARAE et IR SRIAMTR T [y NSy ¢ F7 A7
AR, T Xu et al. (2020)-9 AEHO TWRI G1R TFICH SIRAMCE FRFIPICE LU0
RO FOE 9 BELAGE |45 Pl 5 BT Al AFIBIO dpve T (©fST Bt
TP A “Serial passaging” “afod FE 9 SIRFTE I FHO T A

AR G2 IR AP PIicet IRTETEE 22 @IS SRR UJF (Dorothy Hamre)
QIR &F AT (John Procknow) SIEBL SIIIMT SARHH FEA QIR OF dF (F 229E 9
3BT 877 Ot B91@ “Inoculation” &S SR FEF €2 ‘7[@/1@ 9107 ot 92
B A1 S FE GTD TFD JAIBIER HoN AR@IF 8 RWAl ©. SieTqiIe g
FIZ@ IS (Electron Microscopy) 000 83 SIRAPTREE &R Qoo Fd 9 R Q4| fofq
ATd @, SPIREI (Morphology) IR @ ©i3dMef sfadeir w=iffo, 3t w1t <7 o
PR-TRF 3 (Club-like Spike) TG TFIZ PR 9 SIFAMRR 1BV
oizFPTefeR i TRFo|

AP IHA IJMOLOs 9F @AY (National Institute of Health) 9 a3 G ©I3JH
FCIF AEPT OIRAPE Hqe FE QIR G SRAMMT A @F 0c431 G FCRF IPY
oAl qol @ SiRAPelRs FIR RS W, I IEFA AR@HH (Electron
Microscopy) &0 w341 I3 RSt 9@ wiie $Ed 9 94iFFo TosaE
(Novel cold) ®IZIMe  MHV (Mouse Hepatitis Virus)l 4 Gifds ©iRaeftss #R<0I0
A SIRANT AP 41 F

ORIFER weftio RWART 2298 3R 0043 SIRIAPTR 82F ARI BIfeiE AF1 iR
5 B814 SIRAMM [ge =@ IV GR 94q I [ wido @A ISIET @I
I 9% B814 9T HA|

G FEAT SI3IPMT I Middle East Respiratory Syndrome coronavirus (MERS-
CoV), Severe Acute Respiratory Syndrome coronavirus (SARS-CoV), YR Severe Acute
Respiratory Syndrome coronavirus-2 (SARS-CoV-2)| QAP < S ST
©I33M@feT RN Human coronavirus OC43 (HCoV-0C43), Human coronavirus HKU1 (HCoV-
HKU1), Human coronavirus 229E (HCoV-229E) 9<R Human coronavirus NL63 (HCoV-NL63)!|

dYpvo T WIP AR NEFATPIEA FEA SRINT FEINNE AT 1 |
(Wikipedia, Coronavirus, 2022)1 &8 @ 26 @A SIZART AIGET TR SISt SAtoi oryZor!
QI IR 97 2, G1fdT =k 2208 @R 0c43| @ BIRIRTT AT B @I o
RWA g7 SAed=RSl (June Almeida)l FAIMR NEIIFE TPJP FEEN BRI
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*RI@ SAIfIEO T SARS-CoV (2003), HCoV, NL63 (2004), HKVI (2005), MERS-CoV (2012),
SARS-CoV-2 (2019) | 32fe] ©I3IMR A AT YA AES FE|

©. 913 (FF (Dr. Ai Fen)

T4 AT SARS-CoV-2-BIIFICT ARSI TG, ©4F Of AT *qi% FI00 M@ B TIEs
@A IO SFF [eieR 449 ©. Wik @q (Figure: 24) 9k fofd @ SRR
SRR TR IO AEF 1 A fZT 006 Alew o> Boma B a7 314, 9
IR FTT QI TG REJO (Transmit) A0 A& 57 9 O O =8 e I
SifA@IRETd, Tto Ol AT @ SiEed @NTE CIRT F900 AET 93k [AeemRs T/
FIO AT 5T ATOIT TG ©f [P4T AT 9R TR T, AR FAE 96 FOIEA!
QR AR T T SIS RS e afeye FEd g foR0 FEd1 off 7231
BT TISIAFS qdrei A7)0 w1 <; [ReIwo ©. o7 SEAfeRIR (Li Wenliang)-TF (Figure:
3B), Rifq fAters ¢ i3I Wiwr® @ @FFRT A oifFcd J=1 9 (Bik, 2020)!

A A e A

Figure 2: (A) Dr. Ai Fen, a doctor in Wuhan, who spoke criticizing Wuhan Central Hospital
authorities for suppressing early warning signs of SARS CoV-2 outbreak. She saw several of her

colleagues die from coronavirus (Credit: The Guardian). (B) Braille (left) and Emoji (right) versions
of the blog post about Dr. Ai Fen. Dr. Fen’s original postings were removed by Chinese authorities

(Credit: Eliesbik, Science Integrity Digest) |

T, 9 Pd-9F 000 [RBIHO AEHAR Wik, ¢ 7@ B 9 SRR 77 Sald
I AN W3R @ BIFTore w=7 [Fer 9, OfF 90! e [RIFT > TF1 030
ST T >O BifFicd South China Morning Post-9 Q35! SAIRFo 4 I F 9 SIRAT
AT AFIB T B HTCH ¢¢ IZF VG 9IGT @I 992 GI6T T 05 AN d>q
AT S50 FEH BT 9 OIfFed, TR TFEGT ETEE ANEST 479 @3 T @,
205 FEH BERET Yo oifFtd UITF ¢a I27 I 9F 99T INF 4T 9 B3N
FEFYT I F GR FIHT © oifFed & o7l ﬁ:ﬁ‘ SIS (The Wall Street Journal) ¥8T 7,
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IO q @AM T @A (Patient Zero)| IITE GOIRET > OifFcy f&3A51F (Jinyintan)
YANONT Y3 4T T @ AEFST @ ofS 27, I T BT 83 bl ISES
I T et 11 L @4t IR, 9F FITA A9 TAq 93 v e SR MASIA
PR s 9IME CewET v ot R @aL FR¥F (Public Health Commission,
FI:fA® ccpbe) BT FaR A QA 96T @IV P AT AT FIF T,
P GPOT AQA {FH FEA ©IAN ReTE AP0 91 W 932 o F@A ©. W% @FF1 94q
S @] OY TG AN, OF @FIAG I IR, BT 2T SARS-Cov-2GF *dIG FIO
s =9 932 fBfAZ AT wie FI0 AET 9@ SISOl B i i ofF
T SIeReE Rt w_fEo 3@, 0™ J67 ©. sEafRRe &ed|

©. Wi} @F-9F @TIfT 747 CTYieT RbI IR0 <, o4 STl FY S
o Iz @Eq1 58 IO A BT RITFT FE @1 GR O &, 3@ o2
ffSq ST (DNA Code, Braille, Emoiji) (Figure: 2B) O S{d3R ITIREE GG F@A! JH 5
oifftd & NEHF (The Guardian) STGHT 2 FE1 FHI HR BIFCT GG 6T ‘7{;@/?
AATTHD (A BFO0T TEFIL AANGE AFH FEA|

T, 93 @ T JCWR > oifitd @FeTEis “’TTQST?{, 93 A Thyroid and Breast Surgery
Reie @R 92 kT AES @ T™T A1 23MF 7 Ophthalmology RSt @sfo
@37 9 ST A@RB @ A TF1 G 93[Ol T, SFAFRIRG 0 REq1 o
b oIfftd Q@ SIRAIGT AFB IR HRET IFASIT FAT I 1 Q AAOAT ST 93
I IASERT [ FFE R_FO FT 932 IAAOA-FIR TR 9 BIICT ANEFS [0
A T T3 G FAT o @M &7 00 TIGR-FAHIA Q@ SIIT AFS @ 204,
T @ FEIGT YINONT B 0q FIFOIS fBeq|

T, 93 @FF 0749, G QATAT [FATAE 00 AR GO e vo oifFeeR offdzo
AT G ¢F I @01 G e T. AR @FF GFEF SIFH-A@B @INF [FeoAT ot 93
T “SARS Coronavirus” S 91 1 T. I3 (FF “SARS Coronavirus” @410 e Fiferco
IR0 IEA 9L GloTitd TFA! SIGRTRAE OfF SE@eR I A @ JJ7 ©. i3
@A-QF GPEF A [T @eo BiF1 049 ©. Wi @q [eiitioa =¥ e 932 ofF
TFA IFERE A1 T o3 RATT o Ao 93 @ R @@ [ ofms
FET T, SEACTIRAR 92 I5ed TS Berq; IEE *[/IB100 2Afert #fE ol

q oA AR IO Jedel T IR ©. IR @A o} FE 9R OfF
IOR T @ | FRT ol I, fOfF Teoimfy oo Fie S, 957 ZoHRT 3R
TR ST e ST 32 F=A| FRMC 9 477 0 SRWro gvP1 41 S foed
@F (Kou, 2020) | AT wF8 9, @ ¥Fq@d ({99 A 57 ofF =187 s A Ie70
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AREA 11 @ IBAIF A T, WL @ ATOI FECO biF W= F6 5IA1 Y1 of 2fb I3
A-7gT F@ QR IS F& IE@ Ao [t @A)

030 ANE : T BT (Nanjing Road) AR IFAGIET 9Ff6 TR ©. @7 @ K3
S A FT0 9 STAICR S=pie [{elet dfoa It diF d¢oo @A wifee; It Tl
g foded @ STAEeT fofd Zed & @ IETA, YT SR STACEBAT G2 >
AMIEF 7178 D1 83 Row-1wFo [oqiF FIwiv @ e 8po e

S g9 PP AT IOl @ o[IT og[ Y @i 932 off @ fow
WfSeeo! ERA (T T fOfd IET, 05 T du fSeTwe it YOI 9FeT G
71 OfF 259 GF et 43R 3904 O §F e 711 @ 23 Oified o ye7se Reret
FAST 1 W 92 CTIIA OfF G057 5 A5 31 <71 G141 @I SRS ST oIz
I 1 . A2 (FF @9, AN BT dmiasial Ted ofE ™8 F& I, “Director Al
that person’s diagnosis is coronavirus I” (@ Sd! I, 83 @9 BT 82 FI6T ISNET 96
IR

f5< OIF #9773 BewET 1 oiffitd AEFSA @ IFAOIE B 291 TIF I3 80 QR
O @A F-op[Fol B Al o TIPeH oy ST [ i 9k T[T A
AT feT TG Ho% | BIFS W ol Iwfer a1 1 #778! 7 s qers oiF k[
It Bgfo 31 BEHET vo TIfFtd TR (Tanji) IO @ B 9 I 95 GHO
AT AT, Ao T ISIER = R I GTAT oPRY JIqE §& NS 6T S w4t
QAR YT ©. A3 @FF-9F FIR A 5id o7 5707 fFd11 ©. A3 q 049 83 ST
ISR QA2 AN 96T @NT T FAREq! fOfd 83 ¢1 97 GI61 »d AT fBfos
[ A o

T, Qi3 FF 69, G Ba2 {5 S0 017 O TPA] Of GG @I SiteaieT
ﬁ'("iﬁ:‘ GRIGIRGRIGEGEI f?FV{, “SARS Coronavirus, Pseudomonas aeruginosa 46 strain of
bacteria and/or Fungi which colonize the oral cavity and/or respiratory tract.”

T, 93 @9 I4F AT At M siced, ©4q f5fd watero [Rsiom sakTot S
IO @I 9IR 9053 MFO @ AT R OFF 9T H© AF| ©. AR @F A A
TRy 19 (Public Health) Y3 AT (Infection) I GieTcrid @ T Srao! AP
@A f5fq I6Tq, IATE 7 ST Respiratory RS #41d ©fF Fe1 Jw@ W@ FiftreEq,
¥ faters © SizFE TS A REF! ©. W @7 Of [T ot B [t o
T, 93 @A Ie1d @, fofqs vors Hfeo|

T, 9% @ T, fofd pTeitorT $g-iwe orfko s A+ SRt [fey Reien
TG QR I IFEA I M1 f5fF SARS Coronavirus I @i Fifercs et oy
15191 O SRR & @F 1T IR IA[Y Bogtet o AMEd1 Az TR [Kertd
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R TR @ 2t IR T, S@AfER [ttt I Chatroom “WecChat” (1B
IS @ ¢d1 T, (@9 I, B &7 T3 198 9 ¢iv% T3 [{93fP witacod @ 57 36,
AT So:o AT 27 F=r-2ifoTw ST We Chat GITTE ©. WZ @A 9F6T @O
1T T e 37 e 99 o S(@ifF el Ragfo oy warwia v7 5 3@ RFfvae
a3 5 =3l A @ SRS @I AT SR @ o TG [Eaea o ove

T, (P (CTEID 10 9058 FHeles I e 9k fbs! $I00 WA @INF 9 IO I
Yol @CTET M 3t 535 A B @ @or(® i i 7117 Fieg @ @q o=
IO AR IIACIT FYHF 9F IB A7 AEPH @SN ¢ F@ 9R G faoed
CroTT T 9 JO 9 RIRH @IAT BiF1R @A @ia! o[Rgio 4 11 91 1 S, (FF 67,
> G (R030) AT eselt orE BRI ol q=f6 @oTe A, siam i wdie
SR STt ST I T 2s77 w1 B 363, 2fvst 3= arsr B [
@ e fofd ofF 71007 fESH ¥ T 17 T Ao [T e A 21

3T ofF BIF TAEATAT FE IETH, 9 @ESI I AT SR (QAF ASAN R
@, PTHATOIT FYF OIord WG IIFISIF AleTq $IR A1, O AT o1y {2t oss
ROITR; Al AKFYT ST ey e 2 Sz wfd [eler guid e i oi9s
ARG 20 AN (Rl <1 FYAF O YR TIY @ SO @ @O RS,
AOTFE AR 00 FIHRT FIR ISR IeTF [N (77 9R TITRE QARNT 932
@ IO 19| O PICA! RS YT FHC0 AREA ql T8 T | A Sgif=a
30 OIfftd . &R qI A (Zhong Nanshan) JIJIFSIR@ SARS Coronavirus IAAGE RS
RN FEAI

QAT ©, AT (Figure: 3A) TS 47 TROFC 57 3901 7395171 O fBeag ot o
T, TS5 I TRINd I Ofd o oS dfoeRia TieR ©. aiaid foq Fsefrs
Hifo7 9o FFy Ty ARA B (sieeT ™) o dfssRE fruim &ed)
@& RARTirier Y= ofe gpera TS froiiin RetE @remIg $I0 481 $EA|
fofd ©f AorAE SEAI FET OfF GHE A4T % Rel P& TG S| AT
I3 ©fF S 53 <7 1 SINSTFA (Li Shaofen)-aF i1 fel STSTd SO Wit IcHoe
A 50 2T (A=A 90100 O R FEA1 T, AT I SO FHIAT AL
57 3egrs, W@, IB@E W3R wHoNR RSy ort W3R AR I I& fxd
(Wikipedia, Zhong Nanshan, 2022) |

2000 I I4F SARS OIRACH AFOR G 047 ©. FaF of oy 71 7y s
QT O 3T IEAI 58 FEHMET J fofd fAres g SIRAICT S @ “ed| OfF
OPIEOE I RCE B AR AGET 7 SifoF B 20 A 9 o ol faces
SOOI A @Y JATONETH @IEA! I8 AR Al (R RIS (Ad1 OfF g GO
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B b e I8 2@ 9P 9R IR @R ¢d @, 96 936 IRt o2 32
G fRFT 91 3BT OI0 FE SAT S W Q3R ©If6 T I IR OfF 7
JTEQd AfS B TATR o wigf &

Figure 3: (A) Dr. Zhong Nanshan (with Li Shaofen), a Chinese pulmonologist who earned
international fame for managing SARS outbreak and rebutting the officials downplaying the
severity of the crisis (Credit: Wikipedia) (B) Dr. Li Wenliang, a 34-year-old doctor in Wuhan who
was a whistle-blower and tried to warn other medics of the coronavirus outbreak but was
reprimanded by the police. He died of the epidemic (Credit: The Week).

©. AT WEAr @ SIZICH AREGIRT I 9T SIGRE 87 e Sq 7w FEA|
FIA FYAF O NS I (@, 9 BRI [TV FH1 7T IR WFBO 5Z $H (OIS
S| IR T, FAT FYAF O o0 IR Mo {99 ol fow 747 g steaed
S (0O I, T4 fofd wIFanfia 10 oiffied efpo o3t @RI s 7= SA sy
@A o7 OfF 2000-Y7 AEHOT RE YR 7] O] 9ig O RO ANFT 9 SI=AHT
SARS SIFICR G® WEF QR @RI 9R TS| f5fF g IRSHT e st st
Of SIAIA G2 T, BT FAH YT &0 g BRI SIRRONT 9478 Tofeifay
0 AEF 91 fod =17 9% AR O 9 ISR TR [0 @ @3

FFIBICO T4A WHO ©. 817-9F (AQ0g S ATS et »fFmfe 3, o4 fbeae
F QE . ATA foffig IEF 9@ ©. FTT g SRR QET 8 bR i
YR O AOENY 3 fAFIEs &Y OfF I8 QT 4E@d1 T, FIIad IS0 Of! ST R
IEA QIR A Y o7 9 IRIFF fSfgoo 4RI 7 F@ 9! $JEF 7o (0F FAE|
IO OfF 000 Fi @ R wfosol @R, of Qi IR =S RETE Fier FERA

T, AP G @Y %9 ©. (4 OfF T 79 61 T IETAI T, (FF O JFCE
R THRTEE % 8 Yo I F900 IR TR Ao @ e F47 faoe
(A1 T, (FA-9F I8 TG, TIF 1S A0 $G1F g BRI @ I @ Tfew
TGO Y Of T F9004 q11 'S, (Fd 674, S » off s @Fved @M s et
fof A i 37T $@T @, AOIFE AT 70 @ I NS @ FIF IEIGA
Tio SRIT-AfENE Retw W@Ed Mods IVGET AATARoR I I@q1 51
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IIAIOIT TG Of IIRUIET AT G| DL . (P GO 17T *1STAe (SO Il
ARG I 0 39 FEA

T, (T4 1A, SiQFiEe foq offcd aAfer @e mieioler Pifae fBEse 8o 327 390
T, T QIR (Dr. HU Weifang) OPT8 S8R Gely [[oicst et faftrera) siqafEa o
oiffte sl et anf 2 f1eB3 (Hu zwei) 9 IRIICT S@E 291 fOfF faeTa g I=ToieE
IR T 4T @B, @q AR AR @S [Foer BEgas 4370 sam 93
G5 P o AT FEA! G M0 FGAF GEH@AE Ot [Ty 96 weets
ARG s Aot | (Change the report of “Double Lung Infection, viral pneumonia” to
“Scattered infection of both lungs”)! 9 SI(03 ?W:W qIEPG 9, “Human-to-Human
transmission is not possible; it can be prevented, treated and controlled |” >Y Wﬁ%{ ST
R SEsed @?,tﬁ? q(cI(=4, “Everyone must have a little medical common sense, and
certain senior doctors should not go about scaring people” 49 M AJSE @G IFATOIER
fS&E%F Jiang Xuequing O3 AT AFATOIET ofS 27|

9 g Aol [Rfeg Kool g it o 31 wiveeo! [fvay 3538 1w
IR T 9R FIS FIARF TRO! B qll T, @FF I, 038 9 +AR{iF 60 oy [ort
QIR HePT Felt Qe 9 [t #its | ST g Rerrgva FA6EEm g eikamh
TR SIIY [l gaan @ Seod ke a3k (e oY afeawiefer fAftea |
YAATOIT FYHF 0IAS TR, q BIRAT AT QP AFF ROIO AT A1 92 g O
T (03 ARTA AT 7373 vz qt1 swro R IJiY [ ool It JJr@
IR 9 SIRIICT AFIS YO A1 G TAICI03 ©. o SEAFTIR NS 91 941 ©. &
ICTA, ©. SEACTAR-9F JQid e 7 1cu et (It G581 CPR Device (BT “A1oTd1 ©.
P OfF B0 FI TIAoA df, fofd P @ ATA| T SEFACRR IF&H A3
@l et 900 PIQ @ SIRACT W@ 9 Q3R 4 PP FH— I

T. (4 19, ! AT Az of I S dr @ ogRT dfoeRa SeRmd widio
AT B T FO DI 9 BIRFICT IV o O Al R AP SN AFIOIO FGHF Soieifn

IEA @, . SEACTIRLFA 5 | ©. @q JCT9, “I deeply mourn for all the medical
practitioners passing away in the struggle against this emerging infectious disease, especially Dr.
Li Wenliang, as one of the whistle-blowers dedicating his young life in the front line” (Green,

2020)| T, (FF G IO TG 8 IFAOITII BT AT I fRwTd, FreiE g dfa
TR Ta IERA 017 9F IRz 3qt o)

T, (P4 IC, 9 T Icu et @it @ o a1, FH9T ol oy QN el s[odr
oI FIATSIE 83 T [ROIR T-3A IR | A @INFT I0E 217 I57 A3 nifew
FOT| (FS (FS 83 AGIA! IIF03 I IFE FNMDO T @Od| AoE AJT &F
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&% Qf N 9o q1 9FeF @I AfSro3 FR PaRe $RY O 1S Q@ T seiEd
FIR AT 03F T8 e Al

AN WEFRE TR B @ OCAGE @ ©. @d I FRT 0ff @1 9
THIOR ©. (Pq I™N qf @ IO Ud oo ©F @A ofF fArems et &
T I T 517 o2 [ e Faco4d1 57 377, 7930 57 @ zafd @ c=oe
IR OFF @IF OfF 23 IWBIE GAICIAT FIoq| T GIR IHITF TR OfFF QAT 2ot
I TG AN (Green, 2020)!

Bloomberg 035-43 SIFIF AR 9T [t @ wiat 17, ©. Wi @&¢q o7 Gidd
R ST %19 ©fF I G &l O Q@ AT 030 AR ABRI AIGT 07 90 G
@ $foas 1 IO R R[Sy @@ Bivere affaas afeart swi fofd
GBI AT A9 90 O7E W ACGA @, BIPH (R FI7F 700 147 4|

q +f3Ff5ro fAem GRaE g F@ I ANE wifed @ @A, ©. @ Zed sEE
G J@qo IMRAT JPod 49 (ol!

UL N

HWW(‘W 2030 AR 28 SR B FFFMF FeANT The Lancet Siidite g
IEA (Huang et al., 2020)1 9 FeAEoT 8oiq wr@Efed el ©, S RAIGCERIEIRIESS)6|
AR AFFRIIFT FTF [RBIRo AEsar @A A G7 AEpARts Io@F 891
IR [SIAl, ©, & FIRA 90 REIFTITP <97 T0IT (Cohen, 2020)!

The Lancet-43 9 Rt SIq@if, 205 AT BowET > oificd @ 27 @l IoIE
o8 2, OIF M 83 H-TT BT @A T B 11 Oln TiGH Qs W8 ¢t A,
Q 8> T @M T >0 ST 82 ARG I It @onerst fizet At

. GifAEe IceTq, M 9 Tivtels sToy <7, @ AEdT 9t difeFeiEs oo F4 A
@, q SRACH WS 7 WeR @R R G SIRACH e T >8 d +1s
YO AE@ 9L @FIEATSIE Of ST 9] TG (& I 5iRfae 7157 [{ert 93 wHo &
T 7, SRR @NCE oFFoR M 9% JROT @ e st siqaRE »
OISty 99 FE @ I (Cohen, 2020)]

©. GIfAGIE ICTA, G SIRART XA1% 6T 7 AAME @ 0 TG iRfAs FYHF
P FEA, CTofer Torot dIreld e IafRe > oifiied i RSfAfisirie $g -+
AT Q@ BIFT AFRBEE 8T G [T A FEA, G 8% 8> TAR AFB ZIE
TABIAT I W QIR Q@ AT TFIET ot OIfFY 1@ AfFRIEo AMes | T 9 TR Ay
ORI SF GPICAT SAI4s P FEAM|
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. OIfAGIe WS 90, BIRfAS Yo1F OICH The Lancet RCIE @M @1-fRRG
ReffoeiE@ o3 @Al ©. SifdEd 3@ IEA @, 9 @R $B3 SYET TR QA
A W32 B FA@FOIE TT IEA @, 055 AT WEEFIF 9T BRI JRE6R©
(Army Laboratory at Fort Detrick) (X IRRaRE 9, Al BN IF @ T T, O14IF R3S
BI3FMILF BB] (O “AIE (Cohen, 2020; Huang et al., 2020)|

T (FIRA OF 2[CE ICEIRA, The Lancet 3§ T @910 S SETAT SIRAETE B3
ST foAfs SRR 1 fbst Fa0 AfR:

. IS T 9] ARG IRE AFE F 9R AFIVI0 SIRAMD $AA A

SIGH

. 92 ARG 9 AT TafFroer (e awfes fiw ae [Reifio ar;

o SIIM0 q3oaT it genifos ArrE [RSifFo @R (Cohen, 2020)!

Frifersfaara Scripps Research Institute-43 RG@IAT [ PoIT SIS (Kristian Andersen)
300 AEH ¢ TP SRE S ™I SEITZE “27 available genomes of 2019-nCoV”
REAIE 93T o<kF o4 @A EIE OfF 39, 9 SIRIrTefe 96! “Most recent
common ancestor’ Y3 & (Anderson, 2020)!

AT (A TFO @ FEMA! SIRADT FGE TREA0 8FF FRA! AR, Od fd@
RICERIEID) W NIH (National Institute of Health) T34 ©=IAF EcoHealth Alliance
(Wuhan Institute of Virology)(® Sqwid gwid SRR (NIH, 2023) | SAGR R, (T P17 REI
SARS-CoV-2 RS 9T, It 2K AAGRE F9f (¥ NIH Q@ 9IS 39 @R d,
8% PREGRCO FEATIFT SIRAITT H SARS-Cov-2 4T &R OIfiet R adie o1
(ATF SARS-CoV-2 4T TG M (Kaiser, 2021)!

ROy @831 9 7F07 O 2032 A EFOA IO IR FTPAIRFO 32 (SARS-CoV-2
SIRACR 881, @ 8 RFH) ’E 7129fEo!

Jowol AFE: @4FW 9 I FPET FE ¢RI T TG T, {7t AN Sl
WW|
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