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JTE VR BTRAR M DX % BT — e VBT 95 B 4 28 B0 1
SEEARIRRE , 5178 A2 P AR R 25 A AiE ( MERS) | 335 760 S R S
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{1 RS BRI 4 (DDP4) 1 Ryl e A A i i sz 4k
K2 PR3 A 1) 25 5 T RE S5 S SARS-CoV Byt T AU iyt |-
B2 4R, i MERS-CoV 8t T %4 fifi 6 1 fz 240 B il 3E £F 6 %
AR F B

2.3 2019 #FHEF KRB ZF (SARS-CoV-2/2019-nCoV )
2019 48 12 A, P EBIILE R E T — 2R 50 5 R 0 Y
57 P R AR R e 28 6 051, BB T IO g 3 R
ACTR LI e B3 e — o 37 2 T bR 7 e B il 4%, 4
SN I YRR S8R B 4 BT I X R OE R R S
SARS-CoV Fl MERS-CoV AN[E], B IH2 K B ARG TERY 2b 3%
F A F TR 0 Hofiw 44 9 2019-nCoV , i J= [ Br s 75 43
KT B e HAr 4 SARS-CoV-2" | Ik H Al 425k 47 4
I % i Bl 82 294 {51k ,2 804 BIBET-" . YT A4 &
B , W T B2 1200 B 1Y IR AR 1 =, TR R 4 32 E R R A
SEVE S TR AR R R SN A A R L R R g
PO Z TR, KRB H BT R FR] e 0 s <50 L) 2%
N, W LI A A VRN A 38 25 5 AF (ARDS) | Ak
DR A3 R T A 4k % PR IR Gy 3X B E R 5 SARS-CoV Fll
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Tab 1 Biological characteristics of SARS-CoV, MERS-CoV and SARS-CoV-2

Virus SARS-CoV MERS-CoV SARS-CoV-2
Genus B-CoVs, lineage B B-CoVs, lineage C B-CoVs, lineage B
Diseases Severe acute respiratory Middle East respiratory syndrome ( MERS) Coronavirus Disease 2019

syndrome ( SARS)

Genome size 29.7 kb 29.9 kb
. angiotensin-converting enzyme
Recognition receptors
2 (ACE2)
Natural host Bat Bat
Intermediate host Palm civet

Route of transmission ~ Human-to-human  transmission
(respiratory droplet transmission

and direct contact)

Dromedary, camel
Animal-to-human transmission ( direct contact with in-
termediary host animals or consumption of milk, urine,

or uncooked meat)

(COVID-19)

29.8 kb
angiotensin-converting
enzyme 2 ( ACE2)
Bat

Not defined

Human-to-human  transmission

dipeptidyl peptidase 4 ( DPP4)

(respiratory droplet transmission

and direct contact)

Human-to-human transmission ( respiratory ~droplet

transmission and direct contact)

Incubation period 2 to 14 days, average 4 days
Fatality rate 10% 37%

RO 2.0~3.5 0.7

2 to 15 days, average 5 days

3 to 7 days, average 3 days
2.3%
2.0~4.0
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e R R A

£ SARS LRI B AH O (14 40 i R 7 XU o, FRE SARS
BF TS PR fE R AN H 5 (4 TFN-y, IL-18, IL-6, IL-12,
TGF-B) Fi#afL A F (i CXCL10,CXCLY, CCL2, IL-8) &7
BRI BHR I F TL-10 MR 2 a1 2l 75
MERS b bR 97 75 5 | 72 1) 200 i A1 7 XU v, B A I3 v i)
{2 F (fn IFN-y, TNF-a, [L-15, 1L-17 ) F1 & 16 B F (4
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Fig1 ACE2 mRNA expression distribution in human tissues based on GTEx database
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Fig 2 Cytokine storm, also termed cytokine-release syndrome, in SARS-CoV-2-induced acute respiratory distress syndrome ( ARDS)
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DTG 7 R A /I B S 40 e D A A A b A IR
ST RN B Hh BB TNF-or 2 14 AT B B 22 /% SARS
SR TR T S B PR R UG Y e PR R
R M H TNF-o KV 03 BT 378 18 0
H L AHTH TNF-o AT A4 2 BEL T 40 i PH 7 XU 1 7 3
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BEPUIAR . L b, RIGARAR BE B B 7E P I A a8 A o
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‘5 ; ChiCTR2000030089 ),

55— 7T, L B P BA 3T T 1 099 537 ek A 42 7 15
KB, FUA 43, 1% 1 B8 0 A BRI B0 & ik, B
SEHH R A 47. 4% | T 7 B T ORE K R T
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UL SR ¢ K 5 W14 I S B B4 L 151 B AR TS SARS SR
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22 AR kg BRI L P il 5 KRB, T 51 36 7R e Al 4% R
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DA DA SRR TR e o8 253 A0 Y R R
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Fig3 Neutrophil extracellular traps (NETs) is possibly invovled in SARS-CoV-2-induced lung injury
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SR, 82 1% 1 £ 11 TR [0 00 L 2 i 4R, G v 7 o R
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B VR PN T 2500 TG B 0 A0 L EE T T 9 400 L P S R
HBE TR Xx— R BRI 5 5 i 46 3 0 B
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Immune imbalance mechanism and intervention
strategy in patients with coronavirus disease 2019 ( COVID-19)
YANG Chen-xi', QU Jiao', LIU Yi-tong', MENG Si-wei' , WANG Bing-ling' , FENG Mei-ging’, SUN Yang'
(1. State Key Laboratory of Pharmaceutical Biotechnology, Department of Biotechnology and Pharmaceutical Sciences, School of
Life Sciences, Nanjing University, Nanjing 210023, China; 2. School of pharmacy, Fudan University, Shanghai 201203, China)

Abstract: Coronaviruses, a large family of single-stranded RNA
viruses, are responsible for three large-scale worldwide epidem-
ics in the first two decades of the 21st century. Thus, it is im-
perative to strengthen the research on coronaviruses. This review
summarizes the similarities and differences of three coronaviruses
(including SARS-CoV, MERS-CoV, SARS-CoV-2) in struc-
ture, gene, origin, infectiousness and pathogenicity. Then, the
review illuminates immune response mechanism and intervention

strategies in terms of cytokine storm, neutrophil extracellular

traps, imbalance of lymphocyte subsets in patients infected with
coronaviruses based on experimental studies and clinical cases
reports. Finally, new therapeutic strategies and ideas are put
forward for the prevention and treatment of coronavirus disease
2019(COVID-19).

Key words: SARS-CoV-2; COVID-19; immune response; cy-
tokine storm; neutrophil extracellular traps; imbalance of lym-
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