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Multi-dimensional Comparison between Sulodexide and Low Molecular Weight
Heparin of Polysaccharide Antithrombotic Drugs

Wu Zhaoyang', Li Zhanjun', Dong Wujun® (1. National Institutes for Food and Drug Control, Beijing 102629,
China; 2. Center for Drug Evaluation, National Medical Products Administration, Beijing 100022, China)

Abstract Objective: To compare the similarities and differences between sulodipine and low molecular weight
heparin from multiple perspectives, both of which are polysaccharide antithrombotic drugs, and to provide
recommendations for regulation. Methods: Starting from the structure-activity relationship, we explored the
basic requirements for quality control, comprehensively sorted out the mechanism of action, clinical application,
adverse reactions, and other aspects, and compared the anticoagulation, antithrombotic strength, and clinical
application value of the two. Results and Conclusion: As antithrombotic drugs, sulodexide and low molecular
weight heparin have similar antithrombotic effects. The anticoagulant effect of sulodexide is stronger than that of
low molecular weight heparin, and there is no risk of bleeding. Due to the difficulty in quality control of multi-
component polysaccharide drugs, this article proposes that the supervision of APIs and preparations should start
from the source of starting materials, and refer to the entire production process quality control of biosimilars to
ensure the stability, safety and effectiveness of the quality of polysaccharide drugs.
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I HAE (Sulodexide ) HK/FHFZR (Low
Molecular Weight Heparin, LMWH ) #R21H H ¥4
o i RS 2 B AR W e R ( Glycosaminoglycan,
GAG) , IR TZHE, 1ENPut YA iBiL30%
AERIG R 25 D s Y LMWH i T R i R 1521,
WRYEAE = T2 Rl Moy & ST 025
% CAWHNTRG . SEIFZEH . IRhATFE 40 .
DUOKIFR AN, K FRFRMELMWHZE = 3k
WERE T, BR DK AFZE 4L, HALLMWHI A
Z 5 E WA T 253 E BT ER % R i
KHALFA WASSERMANN S.p.A. ( BLHE 4 HALFA
SIGMA S.p.A.) WFAAE, 20034F 3k HE#E O,
A 25 A ELET 2 SR R 585
T ZEAH F AR B I AR FH 5 T A iR 2 S ] 2
Stof JHL R s ) 45 WA A PR R 7 AR SO OE &R
AT, FT R EARZR, XSHEHALEE . 6 R R
M AR RN SEZ I kT A I R —E
PUBE . UM FSR B R R AN, IR 2
SRS AR, XTSI R A
R ESA

WM (GAG ) RME 2 h O BRI R o
SPLMH b R 32 2 1 T A O BT A R K £
B, WHEIFE . MR KEZE ( Dermatan Sulfate,
DS) %, HRERBMKRDHMIFZE (Unfractionated
Heparin, UFH) , 4> F 5 5~40 kDa, F13y
15~19 kDa', 23 45 Fh 4k 2% 1 B 12 K% 1 4%
FIMLMWH", 4> FRiE7E8 kDalh F, RE T
JHF 28 W A A% 0 O A 8 U, 55 T O It il T
( Antithrombin T, AT-MT ) 45& MG LXK+
(FXa) , PAEGUMARIER, TSRS ETER
HA YRR ERTI8MY T, 2 TFEK
F5 kDaltf, EI5AT-M454 FM X 5% 4k T T
(F M a) tnu 5 i R4 5 vk 25 A e A — M b
MAHIE Ta, BAYEAER, FIHUFHAHIFXa
FE5BFMaitE A1 1, PrsEfERsR" " i
LMW HbESE B Wi, KK IR 18~ 2
B, PiFXa/BiF Taz le>1.5"", HrspfEmss.
WAHITF R, P T k4.5 kDa, HiFXa/diFla
Z k3.8 M DURIFR 450 F i 3.6 kDa, i
FXa/BiF [ a2z [ Ei48.0, BARIKS 2. K
PUEXa/BF T alftE L2 AR, I HIFXa/BiF Taz
FEJEE S LMW HBT IR A A BT B hn i b ) B 2 4R
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PRz —, AR R 2 I TR A A 55 1 L A A
FRGE ; [FIRPHESE R . /NI S B
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EPis AR R 2 A4y diRR . EAiEGAGE
Y, %80% T HFZE ( Fast Moving Heparin,
FMH) (EFHKTIER) ", F4FHE
7 kDa, WEEEZEH SLMWH—FE, (HERILFEE R
fiX, FMAFEARY LB, B AES T
HRIR OB ( Heparan Sulfate, HS) , 75
AT- 454 M FXa B AT Prim Ve, [l A PDpE
FERERTI8MERICH B, [LLMWHZ, $iFlla
RIHTEEVE ] LLMWHSR ;75 508 & A 209% 8182 K fik
% ( Dermatan Sulfate, DS) , A S5HFXHHF 1
( Heparin Cofactor 11, HCII ) 2 Sy ST kg
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1k /R EE , B AR
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[ FsF 308 3 ) B X a2 7 990 1) 5 i it ) 2 o A2, X
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VERIES o A0 I A4 T I 2 A% 136 A0 43k i
TG EETE] ( Activated Partial Thromboplastin Time,
APTT) {CHUFHI1/4 ) KB HBTF T affi /e
LK TUFH, JfHARRR RS R oA,
2.2 fFigH4E
2.2.1 umarE
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FXalfifh: MKIBEHFE M100 TU - mg™', £FiH4S N
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Activator, t-PA) PAK 4> By 41V FIVA R TG 272
FPIEHUFP A B A DS, TUESE Al il L 4 8
M ( Matrix Metalloproteinase, MMP ) % T
HIEMMP 93k, MMP 9 R[4 i ifi % Py 52 40 i
RS YE, FERAnuA LR ( Extracellular Matrix,
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Tk FE—TRSM ARG SRR, BRTEA
4 I PP R 2 R B AP 2 A IMMP 9
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Fe A AR R R ki A2 A7 (B #R Ik ZE L) s
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N BEEE (Endothelial Glycocalyx, EG) S—
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80%41 53 MAKS FHS, ERALHSHTASIF, 7K
e G R O IR, RN ImAS N B R . b
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PV M AR LA Z R A i, RS A D T
=10 LRU » mg™', $TF MaiitkE<100 IU * mg™,
PiFXaifi#E70~100 U + mg™', HCII =180 U * mg™',
APTT<50 U » mg "4 sk Fh Ltk Ay it &
LMWHITEA 1. BEEBFIRIRA, T Z4RGE &7 1% M
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Y, FISGERAER . MR 55 B eI
PRI FH o B e 5 16 712+
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3.1 LMWH

H1980s LT LAk LMW H I BK W fi
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It R 22 B8 R I ER K 1F2 ( Deep Vein Thrombosis,
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R . 20194E X4 ER580 LMW A I PR 156 i
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4% ( European Society of Cardiology, ESC ) &Afi[H
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Venous Insufficiency, CVI) J&H F#hkm k. %
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P, CAFRIIEPREGIES,
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JRCH B H COVID- 19 #2022 [ BR i
ik imnas2s (ISTH ) RHIT L AE 25 MW A Bofnia I 7
COVID-1945H"", AR COVID-195 4 Al A5
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LMW HZEAH 7047 1043, B 24 i 4%
SN Rk ik I E AN (Dalteparin Sodium ) .
KBRS ( Enoxaparin Sodium ) | AR R4S
(Nadroparin Calcium ) . 1A T & #4 (Parnaparin
Sodium ) FI7THFZEH ( Tinzaparin Sodium ) , & [H
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A= T 207 R B 45 H i Z5 s, B
ARG B M)A R . 20104 S I FD AL HE
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S BR) ( European Medicines Agency, EMA ) 2
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(UR7 S G

FF I MR 7 80% FMHAI20% DSR4, i
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I HARBESE 2 RRET IR AR AOTE T, A RERBLHT ML
PR, BB
6 BESEIN

AP HURE SLMWHIRLE AR IR TR R, #02
GAGHIKBE LN, RAMMPLINMEZIY), PiEHT
MARAE R BIPTFXalG HEARIL , i TEF I A BRFMH
o35 —ADSH S, PIAS RI PR g 1A
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