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 E: BW AR 56°C 30 min # R E G 693 B KR X (COVID-19) "X T AAR R IR [ 4°CIRA a9 A8 1E
Fik KA % ER AL E PCR Fikxr—4 COVID-19 & & #9"BRFH A, 56°C 30 min # K &/ 847 COVID-19 e, %
(ORFlab F= N A B ) AZ B AN, de R 46 BT A A ZR B M BRAR A 4°C, 230 T 24, 48, 72 F= 96h F KA =B X,
FHABRRBAEBR P HERELRGEE (CL) , S AREEBRFHARREPHEBRE SCHRAGHR TR, ER
COVID-19 % ¢9"BRXF A A, 56°C 30 min # R &G ZBA M 45 R A ORFlab o N L B s fatk, Cr4a5 7% 31.27 =
30.64, BT HA 4°CRAE 24, 48, 72 = 96h J5 A K4 ORFlab F= N AL 6925 R % 24h (31.41 #= 30.68), 48h (34.13
F= 34.28), 72h (34.06 F= 34.11) F= 96h (36.22 F= 40.02), FRI &G H bk 4°CIRA 24, 48, 72 F= 96h J5 a9 44| 45 R 24h (31.64
F230.06), 48h (31.62 A= 29.95), 72h (31.72 #= 29.75) #= 96h (31.36 #= 30.09), 56°C 30 min # K & &9 BAXF 4 A 4CH
% 24h &, *F COVID-19 #Z B2 6946 A 2%, (1B <1%), 12 4°CHR 4G 48~72h, ORFlab A B AL &4 745, N &
(/229 11 1%, 4°CH& 4 96h, ORFlab #= N J F B2 45| % 30.91 4&4= 666.29 4% . 122 32 69 B8R 4°CHR A 24~96h /5
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WRARTF AT, R E )G W RRT AT 4°CR A4 24h,
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Abstract: Objective To explore the stability of heat-inactivated throat swab and its extracted nucleic acid sample of Novel
Coronavirus Pneumonia ( COVID-19 ) after stored at 4°C . Methods Multiple-quantitative real-time PCR was used to detect
a throat swab sample from a patient with COVID-19. Dual-target nucleic acid detection of COVID-19 ORF1ab and N genes was
performed after the swab sample was heat inactivated at 56°C for 30 minutes. After stored at 4°C , the throat swab sample and its
extracted nucleic acid was re-detected at 24, 48, 72and 96h. The stability of the swab sample and its extracted nucleic acid was
analyzed. Results The throat swab sample from the patient with COVID-19 was found to be double positive for ORFlab and
N genes after heat inactivation at 56°C for 30 min. The Ct values were 31.27 and 30.64 repectively. After the swab sample and its
extracted nucleic acid were stored at 4°C for 24, 48, 72 and 96h, the ORFlab and N genes were detected again. The Ct values of
the swab sample were as follows: 24h (31.41, 30.68), 48h (34.13, 34.28), 72h (34.06, 34.11) and 96h (36.22, 40.02), but the Ct
values of the extracted nucleic acid were 24h (31.64, 30.06), 48h (31.62, 29.95), 72h (31.72, 29.75) and 96h (31.36, 30.09). After
stored at 4°C for 24 hours, there was no significant effect on the detection of COVID-19 nucleic acid of the swab sample (bias<1%).
But when stored at 4 °C for 48~72h, the ORFlab gene nucleic acid was degraded approximately 7 times, and the N gene was
degraded about 11 times, stored at 4 °C for 96h, the degradation of ORF1lab and N gene nucleic acid was 30.91 times and 666.29
times, respectively.However, after the extracted nucleic acid was stored at 4°C for 24 to 96 hours, no significant degradation was
found on the nucleic acid detection (all biases <3%).Conclusion The results showed that the stability of the extracted nucleic
acid was better than that of the raw swab sample after stored at 4°C . The heat-inactivated throat swab sample could be stored at 4
°C for 24h.
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HREIRE R R (COVID-19) H M 2019 4F
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Ay 20 e PR B T 4R B4 2 W R AL T 2 ) S 56
FUEHE, R HBTERE2 R GRS /UR)
COVID-19 RIBRIZAYE P T s 5 14 YAl o,
il SIS IN BLAE A R B IR G KU rh, AR SE
R R IR T A B e B, i dE R A
J&, 56°C 30 min W[ ARG TE, AL ELE
TR G I i 23 X AEAS BEAT 56 °C 30min FA K 36 b B
H R KT 5 18 e AR A AR U R AE 4 CARAF
FRaE e, XA 45 S A 5 v R WLHREE, FEAR
PRAF SRR UERG 56 R (0 BB AT, R G I Y
UL ARSI E I RRAS B AR B A% R PR AT
TE 4°C, 431 24, 48, 72 11 96h FRRAGIMEEA 1 7
Bz SARS-CoV-2 #IRM & i (Cefd) , #r
PORTE IS REAR AL TR AE 4 CARAEIREEE, IREA
)G BRI A SRR
1 MEl5H%
1.1 AR % s 2020 4F 2 H 5 HTEA R &4
[ T2 EE2H 1 5] SARS-CoV-2 A% R A I BH 4 B 2 1)
M TFREA, REAEAFAE Hanks W () NIRRT A= )
HEARGIRAF ) o ZEENRDN, K, Zk .
JitiF CT RI AR EEVEIT 5, L2 W # A AR
fEEEAfi 4 (COVID-19) .
12 BB BRA 4 [ 3h %R 5L HUY (Stream
SP96, HillI Rk %I HF BN AR ) , HHE
& PCR #" 1 X ( ABI 7500, 2% [&] Thermofisher ) .
fHIE/KIEFE (ED-19, fE[E JULABO) , Zg#EH
TR B M R R 5 2019-nCoV AR AG I 7 &
YRl K2z R SR B A A BR A 7 7= b o M T

SRAEAE RN ORAF R ) N A ) B AR A BR N = =
T
13 F&
1.3.1 KERRIEEL: COVID-19 & FH MR T A Je %
FH 56°C/K¥ 30min KGR EE, PRFGIRAIFEL 200 w1
FEAIM AR BGRFIM, +4 R UL 5 B H HURe
AREIEER, SRIGIEATREIN o B R AR W REA RN 4
WU REIRIRATAE 4°CUKA . TRAT 24, 48, 72 F1 96h J5
PR AT H AT SARS-CoV-2 #4112 ORFlab Hl N H:[A
iRl
132 JEHP I, R RT-PCR 9GE = PCR A,
6 I 37 75 e RO 7 ORFlab BL[H RN L[, 4545
R 25wl iR ZR, Hod PCR W AR & 20 w1,
FEAAZRR S B I S 1, IR, %~y
FE556 PCR §#0{Y b4 . 50°C 15 min, 95°C 15
min, 94°C 15 s, 55°C 45 s, 345 MEH, 96k
FETE 55°C 45 s BRRY IG5 825 ORI A BHPE X IR
LIEEREI(EL (cycle threshold, Ctf{EL) KEATRZIRKS
W25 530 L
1.4 it aodr R SPSS 25.0 #4127
IYME, KA KT LR AL BRI 22 57, P<0.05
ZERAGH R
2 R
2.1 "AERFHR 4CHRAFGRB T W TFEE
AK I 25 5 oA ORFlab A1 N 56 R XUFH %, Ce B 7
Wk 31.27 F130.64, WAL FREA 4°CIRATF 24, 48, 72
H1 96h J5 K ORFlab AT N L[, 458003 1,
4CIRAT 24h, PRI S5 R SRR 45 R 2R A
K, ORFlab FII N KA i A Ct 43 5] 9 0.14 Fi1 0.04
(WAREINT 1%) , {HJE 4 CIRAF 48, 72 1 96h
J&i, ORFlab FI N R Ay A Ct W IE K, 4°CIRAT
48~72h, ORFlab JERAZFRIEMR T RAE 7 4%, N X
PRIRE AR T ROME 11 4%, 4°CA%AF 96h, ORFlab I N
RAZ R 3 3R T 30.91 %51 666.29 1

=1 MEHFAEAR 4 CARTE 2] B 18] O A i) 25 3R

(RAFISED (h)  ORFlab B[R (Crfi)  ACr B fWf (%) N (Crfi)  ACt B Bt (%)
0 3127 30.64
24 3141 0.14 1.10 045 30.68 0.04 1.03 0.13
48 34.13 286 7.6 9.11 3428 3.64 1247 11.86
7 34.06 279 692 8.17 34.11 347 11.08 10.12
9% 36.22 495 3091 14.53 40.02 938 666.29 27.50

22 BB AR ACHR A WA TS BIRFEAK
M 255 ORFlab A1 N K&K WH A, Cr 4351 K
31.27 F130.64, $RHUH 2 BRFEA 4 CL-ATF 24, 48,
72 F1 96h J& B AG I ORFlab FI N JE[A, 455 W,

2. iR 4°CIRAE 24, 48, 72h Fl 96h J5, HAG ]
SR GRS R CHEER AR (BTE 1 UW,
MEFEINT 3% ) , RIAZLIR 4 CHRAF 24~96h )5 ,
TG 2 [



134

B S e

i35 %

56 2020 4F 11 H

J Mod Lab Med, Vol. 35, No. 6, Nove. 2020

*2 RIAIZER 4°CIRTFR E RS B A4 45 R

fRAFETE () ORF lab2ERI(Cfl)  ACr  FERES Wf (%)  NER(CE) Ct WEARATEC fifar (%)
0 31.27 30.64
24 31.64 0.37 1.29 118 30.06 -0.58 0.67 -1.89
48 31.62 0.35 1.27 .11 29.95 -0.69 0.62 =230
7 3172 045 1.37 1.42 29.75 -0.89 0.54 2297
9% 31.36 0.09 1.06 0.8 30.09 -0.55 0.68 -1.85

2.3 CHRT A AR AL 4°CR A R B R 45 R
st R ¢ K AR AL TR 4 CIRAF O,
24, 48,72 1 96h Ji7, ORFlab A1 N 3 [K & i f1Y
g, WHA B EMNEZET (forpe=2.023,P=0.039;
t=2.239,P=0.028 ) . ¥R 4 CI-AF 24~96h 1) Fa E
P4
3 itig

SRR B A PR RNA 675, S — Rl
B JE LRI RE, FEKFFIES SARS-CoV Fll MERS-
CoV A MW IXF 2, HALYePES R, AT o)
M 2019 4 12 H £ I & 8L LAk, COVID-19 1)
i B ECHGE LT, SR T IR, fie
RSk B ORPkE Y. SARS-CoV-2 A% FR K6 AT L) Ky
COIVID-19 2 Wr i it is i is ', (B2 ik is
BELE ARG A 2 ek A AR 4 B0 o A AR i A )
By, (ARSI B3 4D T A0 K ) R RS, o AR e
B LR H BT SARS-CoV-2 X#AEUR, 56°C 30 min
AIAROERETE,  SC50 % R AT AFEAR 1T
PR AL, B ARG I r () B RS . R K
T 5 BREA TR I TR FEASTE 4 CARAF RS E P
A WLARAE , ASBIFSE 32 B BT IR T SRR AR I
KERRAE 4°CIR-AT 24~96h Jo iFasett, Rl & BRI
FEAAFATIRLE A ] AL 5206 2 1k 4

ARHFFE K IARAFTE hanks 3 A TS FREAR
TE 4CORAT 240, HAZRRICH B REME, (HR7E 4°CHR
17 48~72h Ji, HoZma B R, Hodh NOJEA
R fift Lt ORF lab 3 P [ fif 05 B . ( 11~12 £ vs7-8
f5) , FEAS 4°CHRTF 96h J, A% TR RS S5 A i,
JH ORF lab JERIFEAR 30 135, N SLH M7 666 15,
H CH{E A 40.02, AbTAEIM A A AR,
AR BB AZBRAREAS 4°CARAT 24~96h I, #TR
JCHA A, FL A Ce3TE + 1 LU, IRfar 8/ T 3%
R 4 CAAAF RO E PR B LU FRE A Gy, 2257
BAGIEE X (P<0.05) . FATHEEIREEATE 4°C
TRAT 2 J8, PRGN 2 PRAZBRATS SR JC I (e R ( 45
RN ), SARS-CoV-2 ) RNA M A&X 4%
SE? XA AEES AT — 50T AR,
COVID-19 e faxE, WAESEIR h Atk
PREFRE 2 BN B HOR A s E]

AAIGE B SR BREAE T D32 FHEREA BB R

il , AT PRPEREA RO IEOR D, Rl XAk T i

HRA TR Ce B B BHPERE A AT I IE . @A XS

TRAFAEA HIZE B R A B IR FRAEARE A E AT 5

e, ANEZER A RAF IS S AFE 22 57 QAR

R T —F ARG, ARSI S T H

A AR, At P EIE.
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