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Research progress of low molecular weight heparin in the treatment of severe acute pancreatitis
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Hospital of Eastern Theater Command, PLA, Nanjing 210002, Jiangsu, China)

[ Abstract ] Severe acute pancreatitis is the progressive stage of pancreatitis. It is mainly manifested by coagulation disorders,
complex inflammatory state and abnormal lipid metabolism, which greatly affects the treatment and leads to a bad prognosis. Low molec-
ular weight heparin has been widely used in clinical practice of severe acute pancreatitis, due to its significant anti-coagulation, anti-in-
flammatory, lipid-lowering and other pharmacological effects. However, there are relatively few relevant studies on the therapeutic
mechanism at present. Combining with the latest research on low molecular weight heparin, we reviewed its therapeutic effects in many
aspecls in severe acule pancreatilis.

[Key words ] acute pancreatitis; low molecular weight heparin; coagulation; sepsis

RBL D % % e iU B R LMWH B 47058 R

R AN R i B < e O

& 2 F AF % (low molecular weight heparin, PHMAERBEARE L ERREY, b, T H W

IMWH) i m & BT R AWM R FEREKT  HFRst—FE0 7 LMWH £ K 54k 7 @ il
K, EMI D FREAN N (3~8)XI0°H B ALY, I T Y57 LMWH £ %t 2538 oh %),

164 J& BE AR AE 24088 R U & T ot ofn /N AR E o 4 M B R % (severe acute pancreatitis,

DI BR B EA R K EIRRMAE sAp) R LM R R AR, BT &

JRBR TR S, AT RRAR A iy g o B RS B

TEHET EWAAE S e ERAE TR U A BB R RN L SR EE A

ARERNGEEMAEERA, EA TR HHE

o 51 &

EETE 05 1 AR5 (81870441) 20%°7), R4 4 3t SAP #3697 MW R W B, 4
R BAT:210002 5, MR KA BB RBE e (R IR TR Z A AR TR F R, A X K% 5
EAPRBE) TR PR SE R (KRR Tk 2R 4ER)) IMWHZEI S ik BigE 47 m gaj e, B

BIS1EE . 248, E-mail ; liweiqindr@ nju. edu. cn SAP 4 {_ ﬁ il Q}]/V\'TE 5F|3 7}%%] ﬁf //T



+ 290 - g EPTEEZY 2022 4F 5 A% 24 455 3 1 Military Medical Journal of Southeast China,Vol. 24,No. 3, May,2022

1 LMWH 5 SAP pikt

JERR — A B Bk ROR A A AT i,
PTG AE SRR EEN LERIFE, B
SR ¥ PN i N s R Ao S AN
Bk, XMHBHEMSBBRAR Z Z s F W,
Bt Ao R E R T B B 5 B IR IR0, A ok R it 3 B
FEME AR BT A LAY SAP A2 oy
NEREEEEHAEZMRRGEERY, FFF
Wi # SAP A R A A A LMWH # 47 T # AL
BOERERERA (AN LMWH) i I8 o % i % 45
%, A e KFEEM|MTA A, M
LA FIEE L ER TR A, R LMWH 6 4%
Wt 4] SAP M E R e B R K EF N,

oAb, L B AR T A — R R AR
EREODHFAIRAEEERA, hEHOK
#% B F (von willebrand factor,vWF) E # % % (E se-
lectin) | 1L & M & %0 i & A C % 1K (endothelial
protein C receptor, EPCR) i # f % & & % W A8
KNRS G LWF MR KRG FE "
AP F 3 4 5E M 4 i fe ot /N ARCTE AL B F (platelet
activating factor, PAF) . 1 % %-1 ( endothelin-1, ET-
1) . — & & (nitric oxide,NO) % X & 8% & , 1€ 31
FREZE BHEE MR LA, ET-1,ET/
NO % kit 2 AP B EZR#HIEY , &
SAP A B A fu X\ LMWH, & 3l PAF ET/NO X -F
B BAR, TR R i 01 B A, U LMWH ¥
5 5 M ¥ PAF ET/NO 4% 1 B 2 38 T & 4%
fE R ARy SAP A B AT E B A
LMWH 418 D-Z Rk At B4 8 F T %, &7
LMWH # 4 8 % SAP 8% fu &8 % A7, s,
B X 5 Bk v LMWH ¥ DL PR i B 3R e, T &
MBI, AL T 4 5 LMWH *f SAP 3| #2 th % 1
O A A R T

2 LMWH 5 SAP Ji R

SAP & & DA SR 20 M KK P I T8 L R
T S T ik R AR K B SR SROBR R B E AR AR
ZMREBRFSEHEF, A F AR NF
(interleukin, IL) | f# /% 3F 3 B F o (tumor necrosis
factor, TNF-o) . #% B F —«B ( nuclear factor-kB, NF -
kB) %, A X &K W, £ SAP 4 # A jm A

LMWH, i1 %% TNF-a IL-6 NF—kB % 3% ¥ A T kK F
B E MR, 48 7 LMWH 88 4 31 %1 3% 0 B F 2 o, 3
TR AR S AR T At KO B RO R G R Ak
AT R EWE LMWH X SAP 4957 2 % 71,
R I A 24 2597 X TNF-a fn IL-6 ACF H 16 F 5
BREAEELHGBRBRBEE TR THESY
FR, WA LMWH BHAHRRETLH4847,

T TR T BT LMWH £ SAP # 3% J7
WALR R R B, IF R A MWK EFE XS
R E 7 B A R AT R B R LMWH & 1 91 4 &
it #% % jk & @ Bl (high mobility group protein B,
HMGB1)-fi§ % # (lipopolysaccharide, LPS) = [&] By
MEAER,FEEEE A AT R R AT
KSR A AP, HMGB1 2 #1454 % 4 F 4% K
( damage-associated molecular patterns, DAMPs) % ik
R Z R — AN AL 4. HMGBI 1 O Jik &
EAERBRABRTBENRBEETRE, AHRE
KU LMWH A& Ik & JF 40 K 89 HL & B 70
A FL BT & B LMWH 308 3 4, 7 48 7T & 3
HMGB1 # ¥ X #E B HF MK BER, BeEX KR H
LMWH [ 3 & 5 470 38 18 F, 77 7 sb 4500 2o 1% n
FEEFTHE TR,

3 LMWH 45 SAP &g

5 M L PR OAR R Z A R AP B = KR E =
— B W _EBELERAL, ARENR . ALEE,
RTEG, BAAA, R OERE L ER . B K
MERKEHZGHRLEEBERXNG LR Z,
CEHHMET B EEBERRXNAFEERE X
AR E s E e R A R RE A
BR R T EBEREE HHE AP Bk, B E
= Bk H KT R AT B G o M R Sk e
HRFUWA,LMWH Kk 5 % 4 27 K 5E 0 K5 1E
R LMWH 3\ B 3 1k iy o7 3 41 40 B F phak
B, MH 4 R A A s R e &R T A
A F R AR W AL BE ok | IR = B H v A R [ B
BER Y AR S R ME R E A, nak =
Bt I BE ok PR #E R T LMWH B A R 8 £ &
JFT Bk 3t AR ot A8 S T A0 R R HE At E M R
Bk, BEHE B E R LMWH 857 %,

4 F ik LMWH & SAP Hi % 41k & s &



Zrrd [E BT B2 2022 4F 5 HEE 24 55 3 W] Military Medical Journal of Southeast China ,Vol. 24,No. 3, May,2022

- 291 -

SrEEARFEM, £ R BT LR E MHE I K

ek

RMEIR A IR A KA S 7 K SAP, B

B, B FEL AR KRERAS LERE N EEX
LHy SAP 1o 1a 3T 5 LMWH 408 4%k & e 4% %
TR BR ., TR E, 4T SAP iR E B
AR B LMWH 26 356 i 8 0 oY 8 0 I JR 52 5%,

[ &% 30wk ]

(1]

[2]

[10]

[11]

[12]

[13]

[14]

AEsh A3, JURS K. ARG T AT R B A H R e PR L
R[], WZRAET, 2020, 49(10) ; 52-57.

Kleinschmidt K, Charles R. Pharmacology of low molecular
weight heparins[ J]. Emerg Med Clin North Am, 2001,19(4) .
1025-1049.

Hao C, Sun M, Wang HM, et al. Low molecular weight heparins
and their clinical applications [ J]. Prog Mol Biol Transl Sci,
2019, 163 21-39.

X B A, AR5 AT ER B4 2 SRR R RS HTAF 5 0k
JELT]. 2aEmBiA, 2014, 21(6) ; 573-578.

Tang Y, Wang X, Li ZZ, et al. Heparin prevents caspase-11-de-
pendent septic lethality independent of anticoagulant properties
[J]. Immunity, 2021, 54(3) . 454-467.

it R FFE. AR SRR R R AL BT SBR[ ] i
R \THAEZ, 2011, 19(23) :2421-2425.

Pal KM, Kasi PM, Tayyeb M, et al. Correlates of morbidity and
mortality in severe necrotizing pancreatitis [ J]. ISRN Surg,
2012, 2012.:215193.

TR AT B AEBER S BRI K ALOT IR (], R
EBfEEZY, 2019, 21(2) : 176-179.

JEISPIRG TRBE L. S R 28 ST B B A i BIL ) B 36T i
[1]. AErgE B B2 243k, 2019,33(6) : 433-436.

Qiu F, Lu XS, Huang YK. Effect of low molecular weight
heparin  on micro-circulation in severe acute
pancreatitis in a rodent model[ J]. Chin Med J ( Engl), 2007,
120(24) : 2260-2263.

Chen Y, Ke L, Meng L, et al. Endothelial markers are

pancreatic

associated with pancreatic necrosis and overall prognosis in acute
pancreatitis; A preliminary cohort study [ J ]. Pancreatology,
2017, 17(1) : 45-50.

Ping C, Yongping Z, Minmin Q, et al. Activated protein C im-
proves the severity of severe acute pancreatitis via up-regulating
the expressions of endothelial cell protein C receptor and thrombo-
modulin[ J]. Dig Dis Sci, 2010, 55(6) :1599-1609.

Matsumoto T, Wada H, Nobori T, et al. Elevated plasma levels
of fibrin degradation products by granulocyte-derived elastase in
patients with disseminated intravascular coagulation [ J]. Clin

Appl Thromb Hemost, 2005, 11(4) :391-400.

Zhang XP,Li Z],Zhang J. Inflammatory mediators and microcir-

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

culatory disturbance in acute pancreatitis[ J]. Hepatobiliary Pan-
creat Dis Int, 2009, 8(4) . 351-357.

Zeng XH, Zhu SQ, Zhang SM, et al. Plasma endothelin and ni-
tric oxide levels in patients with acute pancreatitis| J]. Hepatobil-
iary Pancreat Dis Int, 2002, 1(1) . 140-142.
TG, 9 S, TR, A ARSI 2R A s L
RFEPEIBEAR 2 K Bl PAF (ET-1/NO (5200 [ J] .t 46 A 1k
=7, 2012, 20(10) :856-860.

Ke L,Ni HB,Tong ZH, et al. Efficacy of continuous regional ar-
terial infusion with low-molecular-weight heparin for severe acute
pancreatitis in a porcine model [ J]. Shock, 2014, 41(5):
443-448.

Mikami Y, Takeda K, Matsuda K, et al. Rat experimental model
of continuous regional arterial infusion of protease inhibitor and its
effects on severe acute pancreatitis[ J|. Pancreas, 2005, 30(3) .
248-253.

Lu G, Tong Z, Ding Y, et al. Aspirin Protects against Acinar
Cells Necrosis in Severe Acute Pancreatitis in Mice[ J]. Biomed
Res Int, 2016, 2016: 6089430.

Munhoz-Filho CH, Batigalia F, Funes HL, et al. Clinical and
therapeutic correlations in patients with slight acute pancreatitis
[J]. Arq Bras Cir Dig, 2015, 28(1) . 24-27.

Boxhoorn L, Voermans RP. Acute pancreatitis [ J ]. Lancet,
2020, 396(10252) : 726-734.

Qiu F, Lu XS, Huang YK. Effect of low molecular weight
heparin on pancreatic micro-circulation in severe acutepancreatitis
in a rodent model[ J]. Chin Med J (Engl), 2007, 120(24) .
2260-2263.

£ S0 A7 SRS IR D o 1 e 1 - ) ¢ R R T P Y
AE PRI A SR T 5T [ J]. b 5@ AR A L 2012, 21
(3) :290-294.

Stigliano S, Sternby H, de Madaria E, et al. Early management of
acute pancreatitis: A review of the best evidence[ J]. Dig Liver
Dis, 2017, 49(6) : 585-594.

Deng LH, Xue P, Xia Q, et al. Effect of admission hypertriglyc-
eridemia on the episodes of severe acute pancreatitis[ J]. World J
Gastroenterol , 2008, 14(28) ; 4558-4561.

Moens L, Yengue YP, Assenmacher C. Intrascrotal Collection in
an Acute Pancreatitis; A Case Report and Review of the
Literature[ J]. Case Rep Urol, 2016, 2016 7534781.

HI 8, JH R 3. AR 201 BF 3R 7 ST R VR IR MR S AT 52 3k J
[J]. EIRE, 2014, 43(5) : 625-627.

FICE, 5 R AR TR B R I R T
ME P2 PR PR AR S AT O SR [T], ) P B R 22 4l
2016, 33(5) : 808-811.

(4fs B H#A :2021-08-11;
(REHE: X 277,

&3] B #5:2021-09-09)
BXRE . A—#A)



