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Feasibility of COVID-19 severe patients with ulinastatin
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Abstract: New coronavirus (SARS-CoV-2) is highly contagious and has a high fatality rate , and there is no definitive and effective
treatment at present. The virus mainly invades the lungs , COVID-19 severe patients have ARDS or septic shock will lead to
multiple organ failure. The progression of the new coronavirus pneumonia is closely related to the immune state of patients.
Ulinastatin can effectively inhibit the release of inflammatory factors and improve immune status. So we use it to reduce the
mortality rate of ARDS and sepsis patients in clinical application . Moreover, Ulinastatin can be used in combination with hormone
or Xuebijing to further enhance the clinical efficacy without obvious adverse reactions. So Ulinastatin can be used to reduce the
injury in severe COVID-19 patients.

Key words: ulinastatin; SARS-CoV-2; COVID-19; ARDS; sepsis

S 78 56 R 9% 75 (SARS-CoV-2) 4 e 4 i, i
Ft DA SN AR B BoR k2 4 A 16 H &R
Y 56 R 97 22 il %8 (COVID-19) #1295 91 #2210 75
Bt o 5 B AR 28 A TR, EERE AR U R IR,
Z KA IF S M I 38 25 5 E (ARDS) ik 8 RE AR
WESHEZHEEREEIMAT. A¥EIANE
JiE COVID-19 5 185 it e 15 5 2 4 9 (1) “ 48 i IR ¢
PRV R R RS R 4 R IR I 1 I PR R
SINPEIR BE RN G T BEL 90E N R B g
P47, 2% B A M 4 2 1 7K ek % 325 B TR G A1 JE
1. CD4*F1 CD8" 4H ffd 1) 5 & K K98/, Th17 4 fg 38

Wi HER: 2019-03-09

Ie 5w T 2 — b AR B R R A R R 28
P DR R RE T 508 S 2 D e, F TR 9T S it
PRI BRIES e AN SO T SR fth T (25 AR K
YETT SV I A5 £ AR B RE (I PR T R I 9 B R
PRIT 12 J AT 98 4% B COVID-19 #5147 i o] 471 .
1 HI B 53 4 B2 BR S5 E B 29 324 AR R AL
1.1 BEMTHAEER

5 R AT AR R A3 A () — FPOE B 1, AR A T
Jii & 67 000, & — il 2 Dy RE R PE Je i Y 42 Z IR i
1 8 ), FAFAE T AR SRR L R, 1909 4
T IRIENRIBE R B2, SR T X2 M ER

F—EE: % &, L, Wik, BIEAREIT, BT 57 7 8 fE BAE R 5 V59T - E-mail: 2505641710@qq.com
*EEEE: S 7, 5 8L B R EE. BT N ERERETBUE « E-mail : ningma0431208@aliyun.com



. 960 - “ussasti  Drug Evaluation Research 5543555 5H] 2020558

Mg A W AR A an e B B Bl L BE R AR 22
i £ 1 I R 40 M P R T O B T TR I L B
ity 21 Vs T, 5] B 5 A B A E A 58 1 A
J5 R T 0 )k A AR A A i % e e B T RE T
ER . T 1985 FF P LA IR IR b A 3wl Ath T ¥R 97 2tk
JER R 28 S S A IR B RE &, 1T B I 5 TR IR %
(I ARE IR , 24038 e 3 10 2 B S8 A Fa 0
1.2 HPHIAHH5R £5 B9 4E A AL

JIi 0 A 98 3 RSB, F PR 2 L TE iR B E
Kl F-a (TNF-o) )3 F KB RE RS, B K&
8 A AL Y i B Eh R A0 I b R A M R P R A
o B S kIS w AT I8 i 4 1 Toll K 32 44
4(TLRA Ak I R -k B (NF-xB) {5 5 5 338
ERU S 4 B AME S TR S (ERKO S
BARBOT IR, B TNF-a (K0 il i 18 5
T S 2 B A T P i A R R AR 1 R s e g i
PERL 24 B 3 14 B I ) ) 3 (PI3) Y 7K P Sk sk i
TR TR

5\ Aih T a0 T i H AR R AR . F
AR SR 5w At T 38 G 0 R R R )
AR (RAGE) 7K ~F- 3 42 il 2H 2453 455 F2 5 5 5 R i
8 5 =] At T AT A 2 2 s P I 2%
il I P R 20 B S ) A5, AR IR 2 RS S
ARDS Jifi i {4 s 8 =N N S F] AT R 8 ek 2 fili 25
21 1% B B (MMP-9) mRNA (1] 3% 15 , M1 9k 5
MMP-9 5 ifi ¥ b 5 41 f 40 55 53 1) B4 e, e A it 49
PR .
1.3 HPHIARSAERE FAHLH

TE M B0 2 AR, LA 1) 200E B 2 AL 4 A
W I FEW0E B JE B S g ] o K I R
Y1 5 A 40 P A 3 S (IL-1.1L-3 . 1L-6 . IL-8 55) |
TNF-o 25 3L [7) S 20T« 98 1 K1 X370 5 Bl 5 20
S SE FRBEAT AP 40 B R T 9b EL A R R T R
M T Uk B4 B S Ak 3 n A B ME T Uk B2 4H
L (Th1/Th2) g B A5t 2R 002 ML G20 7 3k N B g 4100
BB B . KEW RIS &) h T e # i) IL-1.10-
6 1L-8 Al TNF-o 55 % i A 5 IR T8, 38 3 # #1) TNF-
o ik /> G A MBI A2 4K CerT I 3RIE , IR ik 35 K
BRI 20E S B s B ] At T IR RE A T BR A H R3S O
oS0 VA L 4 PR %) T RE YR /0 bk B B PR O T, AT
G IRENIUR VLS IR
2 AT SRR AN RS AERIGE RT3
2.1 AT 2N RIR KT

Xof T B A A R I PR S A SRR S w AT

BE 6% 1 o 99 1L 35 A it K (EVLWD 55 2, o503 il 1)
Jigi 8 PE S £ =5 ARDS f 35 1) S A 48 2000 s kL4
SOV F AT 23 ARDS B A AR 57
BA K, I B F AR ST A 518 Mg B
L (APACHE 1D VE4) , 4 %5 ICU J 97 I 8], BEARAE T
o FRRFEPIRIL F AT 8 B 5 RS2
i 53 195 £ 2 ) TNF-ai, IL-6 IL-8 [ ik , $2 75 IL-10
[k, 1 m CD4 [ 4 & , BFAIK C )R B8 (CRP)
FIFLIR A &
2.2 JRITIREERIG KT

A G PR T I 2 =) AT B AR %o A e it 43 4
T file B RE AR 5T £ 5 A CD 841 it ) 5 R TE W B R
{E2 ] DAB S 42 i CD4 R, i B & BRI
Jie 5 i 58 2 (0 Treg A1 Th17 () £ &9, — T K
736 il 35 1) Meta- 7 BT R B, 2 R4 T 0T 20 B
Jie 2 0 B ) TNF-o, IL-6 1 40 ffd . CRP /K °F- &
APACHE IIVF43 . B B RIE 7E 1 615 41 3
HFEAT 1) Meta- 43 #1465 R o 5\ 4ih T BB A8 A7 R4 B%
K28 RIS I 2 48 B K A& .
3 S5HMAYEANIGKRITEIRZE S
3.1 KT

K R L FH R 305 ) Ath T R 380 3% B I o 5
A A, RE S A O B A A R,
B w4t T 5 0 2 A AT DA 0 e B E AR
& W TNF-a. IL-6. fl§ 2 ## (LPS) [ I i& B& 45 &=
JE (PCTY 7KV, 4 F 55 5 1)1 35 3 e B ) AR~ 347 471
BRCE S ], P A 22 48 B Th B8 32 08 1 K 26 26 2 i At
R0 G E b TR T B M S A IS
AL D6 53 R R 3E — 2D ) 98 o e S, 8 T 40 M
FEThRE W mEOIRAER . A, BRI T 50 R
JR B A F RRE AT DUBA 55 24035 ARDS &5 1 1< 4
b, BEARFLER /K P, 4 4 28 2 A ML blad <O ]2

B Rl T B2 A /NS BN A, TR R
ik ARDS £535 (1) il B 41 1 5 3853 48 U (PVPD) | L8
S i 7K 45 L (EVLWD . APACHE I3 %3 % IL-6.1L-
10.TNF-a [ CRP /K-, g = 48 70 I SR S 18 4, 22
5 EE NP D fe , 46 R TR A TR
32 =eMH

LR T R RS, 38 LRG3 L 1 41 A sk
/b B R P R A B 3 22 5 AR LT G IR RS
AREAMAIL LRI AST HEARA KB
Bilf CALT) bt s v 5 8 A7 A0 A 1A R 40 IR JRK
B2 4 Al WO, AN R RN R AE #20.01%- <
0.1%. B PN AR SCHR G T 5 w4 T I PR BLH 5 35 8



“ussasti  Drug Evaluation Research 5543655 5H 2020558 - 961 -

NG ERLT A R R BT X P ER A
AT AR RN SR & L, 3.60x
107U €0.90x 10" U/IK 4 IR/d) % 4 AR 4, 1K 3] 4.8
10 "U(1.2x 107U/ ~ 4 /d) i 4 AT A H B IE VS 45 R
R . Sl T 5 d 8RB RN 2
VRS, L BB VMRS BRI N AR T, (H Y
T LAE R,
4 LB
SARS-CoV-2 F 247 28 B35 0 il 5 , 3R 3y ik
AT VW R T M, it 0 S B B A 50, 1 JE i k£ 4
P ek b 5 o AR SR , T AL E S A b
Jili %8 & (ECMO) 48697 T Bt . COVID-19 i g 2
5 B H I R PREFE YA, A T g %
AR I 2 Fh 28 1% K BT (TNF-0, IL-6 . 1L-8)
i) ook 2R A P AR R R CD4 B I PR IG
Treg Al Th17 (3215, Ja /b bk AR = KR E s
PRSLFHAIE B 5 &) AT ] DO 2 3 1 S iR, B
ik ARDS J ik B0 B B T- 2. M H, Sl fth T
AR BRI 4 BB 15 7 06 A IR B ORE S8 2 ) L
REr &, P s A A e A, 40 /0 pLp0E S R) . 2]
b TECA PR &R VIR R &G Mz 5451, v B &
0 R I PROREIR , PRARAE T2 30 . St T
AN R A ZAR, AE UL B E T (1x10°U, 3/d)
fi 22 Ak RAF, 5 3R R a2 i B AT, IR |
RILVIHEA RN B2 A N ER X COVID-19
HORE B RS SRl b, n] DL R A A
F T B ARDS J2 i B E AR 5 (1) R AR 5, B AR AR

S3E Rk

(1] FRERPY . 2 BRGHTE M 2 5 a2 8 210 7541, 3R
THAE T2 3T 14 J5 %1 [OL]. (2020-04-16). https:/k.sina.
com. cn/article 1686546714 6486a91a020011mc5. html?
from=health.

(2] fTER%e, JEEH, & B, 55 o 254 HURT L ek R 25 i
K (COVID-19) 5| 2 1y 20 i A 5 X 5 m i1 B 23 [0/
OL]. " ¥ 25 : 1-11. (2020-03-02) [2020-03-16]. http:/
kns. cnki. net/kems/detail/12.1108. R. 20200302.0944.004.
html.

[3] Xu Z, Shi L, Wang Y J, et al. Pathological findings of
COVID-19 associated with acute respiratory distress
syndrome [J/OL]. Lancet Respir Med. (2020-02-18)
[2020-03-16].
article/pii/S221326002030076X ?via%3Dihub.

[4] Chen N, Zhou M, Dong X, et al. Epidemiological and

https://www. sciencedirect. com/science/

clinical characteristics of 99 cases of 2019 novel

(9]

[11]

[12]

[13]

[14]

[15]

[16]

[19]

coronavirus pneumonia in Wuhan, China: a descriptive
study [J]. Lancet, 2020, 395(10223): 507-513.

SRR, R, A E, AF L SRR TR IR R A O R R
4530 60 DR 37 1 I R FENLAIRIT 7 (D). vh 4 g AR 2
2k b TR, 2017, 10(3): 153-158.

Wi 7k 4, SKBERE, AAFSER, 55 . 5w AT 245 BEAE A BL]
Je i PR NL Y BE E [3]. 7 24 )55, 2017, 28(35): 5020-
5023.

KVGIR K, NG . 8 E 5 R 9 % B Ulinastatin
(Miraclid®) DERAE R [J]. B H 253, 1986, 31: 663-675.
Wang J P, SulJ G, Lu Y N, et al. A randomized control
study to investigate the application of Ulinastatin-
containing contrast medium to prevent post-ERCP
pancreatitis [J]. Hepatogastroenterology, 2014, 61(136):
2391-2394.

BARZE, S E O R, IEHEZE, 55 5 A b T (MR-20)
Xof S G P AR O 1) 7 2880 3 R R L R FRIR 0 1) 5
g [J]. 2R AE(H), 1985, 9: 357-361.

J5 5, BR Kb 5 R TG S AR EEAE AR T R
PE ML IE 5 (0], I P G Ab T 44 &, 2005, 5(1):
13-16.

T 4, BRI, 5 . 2T TLR4/MyD8S/NF-«B i %
PR ) Ath T 9 M 22 0 175 3 1) KBRS it 4 40 1) 4R
FH [J]. B R 2%, 2019, 25(8): 1299-1304.

Luo Y, Che W, Zhao M, et al. Ulinastatin post-treatment
attenuates lipopolysaccharide-induced acute lung injury
in rats and human alveolar epithelial cells [J]. Int J] Mol
Med, 2017, 39(2): 297-306.

T SRR . 5w A TG R ST R B S i 45
13 BE 7 Toll # 52 ¥k 4 ZIL (IR 0 [7]. o [ I oK 245 B2 27
=i, 2018, 34(11): 1342-1344, 1360.

Cong L, Yang S T, Zhang Y, et al. DFMG attenuates the
activation of macrophages induced by co-culture with
LPC injured HUVE -12 cells via the TRL4/MyD88/NF-
kB signaling pathway [J]. Int J Mol Med, 2018, 41(5):
26109.

A, B4k, I EE, & 5 At T I H0H ERK A
X S Rl A R R R PR A A A [ I AR A S e % 2
24,2017, 16(1): 8-11.

B S, ERSE TS . WA T TG R #E 0 4 B
G2 VR R F BRI A5 40 1 R 43 A 7). a4
A, 2019, 34(18): 4304-4307.

Ao LR .5y w1 e R R A A4 1 R AR (D). 8k
FIR 5 2% &, 2018, 2(4): 236-239.

B, X 48, X R ] TS TR REAE /D B4 4
{1 5 3 A R SR AL AT E (3], 9T JEBE 24, 2019, 41
(11): 1729-1731, 1736.

EVEVE, BARR, 5K 48, 5. R g0 R B A
FAE SRRl 07 IR (9] TR B 5+ iR R, 2017, 23



. 962 - %usgaati  Drug Evaluation Research 554365580 2020558
(1): 74-76. AERIVER (7). P EZ A&, 2017, 37(11): 2728-2730
[20] BAWAAR, & %, M, & SRR T 7E T 2 R [37] &bk, 7T, £ %, % BRMb T RIT 2R E

[21]

[22]

[23]

(24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[36]

FHOLREAE T IR [J]. dERt R 254 B2, 2016,
48(4): 672-679.

WEE, T B, TP HE, 5. S0 8 i b
P L 4 0 5 P 2 1 B M 1 AR [T]. TR RIS TR A A
&, 2005, 14(6): 497-499.

Wang Z, Chen F, Zhai R, et al. Plasma neutrophil elastase
and elafin imbalance is associated with acute respiratory
disttress syndrome (ARDS) development [J]. PLoS One,
2009,4(2): e4380.

FEHUE . IREFIE P ARDS A B RAGE %3k & 5 =] i T
T SLE W 7T [D]. il 58 Z PR, 2016.
FEUE, B0, FEE, 55 SRR TN IR ERE I S
I W 2 30 2 AR K B T 7 A 28 ™ W) & Ak 2R i K
SERgszm [J]. BIGER A, 2015, 38(4): 305-309, 351.
Bierhaus A, Schiekofer S, Schwaninger M, et al. Diabetes
associated sustained activation of the transcription factor
Nuclear factor-xB [J]. Diabetes, 2001, 50(12): 2792.
ERUA . 5] AT e 2 A ) e A AT LPS
75211 ARDS /I B DR324 Y 22 Ll O BIF 76 (D]
G BB, 2017.

¥ e 5 Rl T R R K B AR N MMP-9 K T i 5
Wi B FG i B 1R O 7 D] A 2K AR R R R A,
2008.

AXMGER, A BERE . MR S kAR T E O FE (0],
T BE LK, 2019, 44(5): 434-439.

Luan Y'Y, Yin C F, Qin Q H, et al. Effect of regulatory T
cells on promoting apoptosis of T lymphocyte and its
regulatory mechanism in sepsis [J]. J Interferon Cytokine
Res, 2015, 35(12): 969-980.

Doughty L. Adaptive immune function in critical illness
[J]. Curr Opin Pediatr, 2016, 28(3): 274-280.

Yoon S J, Kim S J, Lee S M. Overexpression of HO-1
contributes to sepsis-induced immunosuppression by
modulating the Th1/Th2 balance and regulatory T-cell
function [J]. J Infect Dis, 2017, 215(10): 1608-1618.
TR L L ] TR IR RE AR KGR 28 4 [R] 2k T AH
FRIEHEIIRZ R [D]. AR M - AR R RERE, 2017.

ARk E) A TORE TR EE T ) B U ES A O T e A H
BLIET 3B [3]. PRI 76 = 45 & 4+ &, 2015, 25(15): 8-
9, 199.

Ewe, ol BRI TR SR B I RS )
I PRAEFE [J]. 28I 5%, 2019, 33(6): 574-576.

Zhang XY, Zhu Z Z, Jiao W J, et al. Ulinastatin treatment
for acute respiratory distress syndrome in China: a meta-
analysis of randomized controlled trials [J]. BMC Pulm
Med, 2019,19(1): 196.

K, X 4 5] AT T S R S R R A AR R

[38]

[39]

[41]

[42]

[44]

[46]

[47]

[48]

[50]

[51]

[52]

[53]

EEEG AT M EE 24T (], PARIG R R M2 & T
fii, 2016, 10(15): 2319-2324.

FRAx I, B AN, ] B, 55 R RIRIE S m)Ah T O R
U IR A LR A AE I I PR T L [I]. I PR R 12 IR A,
2017, 30(3): 88-91.

ZEgif, HOBE, P, S 5 Eh T Ak il £ R
H W e AR ] P EIGREE %, 2015, 22(3): 343-
345, 348.

AR 5 E AR T 4 B T SV IR AR T SRR
L 38 (3], AR U B 45 & 94 3K, 2016, 25(32): 3596-
3598.

A, AN AL R T6S PR R I SR e TR AR
R0 (0], H EEARZG R, 2019, 13(22): 188-189.
gk, A, BDIA, & DEMb T X 2 8w hgkE
9 42 A i R T Ak EL 200 S B A B2 ) 0], 15 25 18 4
,2016,37(12): 30-32.

1B bR, PR3 ER, SRANE . SR8 S )4 T B AR
T 94k B 200 T B 52 0 £ Meta 23 #7 [T, 7 [ 250, 2019,
22(2): 264-269.

SERE, SRINGE, TUER R . SR A TR E o e R AR
Treg/Th17 B2 [J]. 1 BP0 5 6 = 97 28 75, 2013,
12(3): 240-243.

M i SR AT SRR YT IRERRE I RSP [D]. K
e KIERFLRE, 2015.

MO UKER, T 53 B SRR TR 9T IR EEAE (T
RGN (1], W E 2555, 2013, 24(36): 3401-3405.
IR0, BRIE N, 7 . BEML T B ke iR T &
A FORE i 4% 1A I PR %R [T, V6 R I R 24, 2018, 28
(1): 61-64.

AR RE 7K . Db 4 TP 1 ) At T Sk O i S R g A
it R 7K LS5 BT PR AR IR B2 I [J]. 5555 M /R =
B 24, 2019, 40(20): 2565-2566.

Xiao S H, Luo L, Liu X H, et al. Curative efficacy and

%
-

safety of traditional Chinese medicine xuebijing

injections  [J]. 2018, 97(23):
el10971.

Zheng J F, Xiang X D, Xiao B, et al. Xuebijing combined
with ulinastation benefits patients with sepsis: A meta-
analysis [J]. Am J Emerg Med, 2018, 36(3): 480-487.
BOE, L, R BNE, AF L M i S RIS S E A
TN R EEAE B LS T T 48 A K D- - J AR
SN (7], 290N AT AE, 2018, 41(6): 1077-1081.
Wi, XL . 5w T IR /N B SR (YRR A
SRR 8 25 A RS AT AT (D). BE 2 A 5k
i, 2012, 25(19): 2338-2339, 2354.

FAG, VEMSAE . 0 H 5 S T AT N R A S i
SRAVG T SRR A SR AR B I RS (1],

Medicine (Baltimore),



Zasgaatz Drug Evaluation Research F43EESHY 202058

+ 963 -

[54]

[55]

[56]

[57]

[58]

AR R 224408, 2020, 22(1): 75-76, 79

AL, FESE, SR, 55 SRR TR BN RS R
it 2 5 3R 7 H R P IR S R 4 A (1 I R A
ot 0], I L2443, 2019, 31(9): 31-34.
FRIGEES . By AT N T E A R T S % e
PEPEA [D]. M TR ZARR A, 2019.

X B, EORE, . ] AT R A R AR 2
RS2 A (9], R E G R 25 B 4K, 2015, 31
(21): 2111-2113.

Br . 03 A 5w AR T VR YT B S R 5% 1T
A0 R I3 40 L DR K ST IR R e [T]. TN R 2, 2018,
49(3): 71-72, 79.

MR M, TME, TS I 13 SR A 1w T A
HRE T 28 M B A R S OB (], R E R R 2

[59]

[60]

it 2017, 26(11): 2008-2010.

BRI Db 4 I At Tk EEE R R T A
VE ML 7C [3]. tH 54 a5t B2 445 B 50, 2017, 17
(2): 62.

M BB, 28 R, GRHHERE, . WGk g v E A T S
Al T T R i 9% I e vl A R IR T RE L LI A 1
BRI /K P B ST [, S5 P o0 i i 10759 A% 35, 2018, 26
(5): 125-127.

OB SRR T A RGN IR R IR T A A 1T
MARTE [0]. R RS R &, 2020, 7(3):181-186.
TR, FAIE, B P, & B A SR TR TT
o TS 98 T 0B LY b 98 PR B8 TR - o N PR AT 3R J Y
SO [0]. M ST R A5 A ok & 2020, 15(1): 151-
155, 159.



