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Inflammation-immune regulation as a new strategy for prevention and treatment
of deep vein thrombosis by Chinese materia medica for invigorating circulation
and removing blood stasis
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Abstract: Deep vein thrombosis (DVT) is a common clinical complication with diversified causes. The high morbidity, mortality and
disability rate have made it become one of the important risk factors affecting human health. DVT has long been considered as blood
coagulation disorder, but the pathogenesis is still unclear, and increasing evidence now demonstrate that immune system regulation
and inflammatory processes are critically involved in DVT initiation and development. Chinese materia medica for invigorating
circulation and removing blood stasis has a unique advantage in the prevention and treatment of DVT. Here, we briefly summarize
the factors contributing the formation of deep venous thrombosis, especially the role of immune cells and platelet in DVT.
Importantly, we also analyze and forecast the prospect of Chinese medicine with immunomodulatory effects in the prevention and
treatment of DVT, hoping to shed new light on future development of more effective treatment for DVT and provide guidance of
their clinical applications.
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1 DVT W EZE
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AAToHE % 1R 2 2 BT AN . TITEBE S IR T, R
TAEE XA R T EZ LM DVT MFE .
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TEREIL IR T A8 ST BRAR . BS LS I IR T A af /)
BOREER N m, Wl gl mBeiRa. thoh, REHE
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2 RIERERNIE DVT FRIER

DVT HIRAESV B — RGN R RIS
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Y M B A RN R B A AN B, e ATIAE
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TE R TS ML/, B G 3 AR L/ NR it — 28
VF N, RIS B RS . S AR R
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f/MRZ5 DVT R IEHLEZ 2] UM )
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%*1 DVTHRSEIEE
Table 1 Database of DVT targets

HFR [peIS
IPA http://www.ingenuity.com/
NCBI (gene) http://www.ncbi.nlm.nih.gov/gene/
GeneCards http://www.genecards.org/
CADGene http://www.bioguo.org/CADgene/

K H TPA 1] Core analysis DhEEREH X ik %A
FIEHRSAT 8T, %8S DVT SEARM SR ThRER
WAERVIN R, IS PAESASAH KT R, HE4
T 20 i an ¥ 1-A B . 25 3B DVT $E4R [
5 G R RE R R Y], Hoh RO RS 1,
TP BIRHE AT 100 JHE— D B AH CPE AT R
B, 25 DVT [, 20 N AHCHE i 214 623
A (B 1-B, WEZAMEAER RAEAH R A, R4
B AR O SO, Foh s 1 312 MR
fE2 5 DVT JRERLFRFE R (B 1-0), 4tiA
— L DLKRE S, U0 TNF-an IL-la. IL-1B+ IL-6.
IL-8. IL-10. #Z#&3% A T-«xB (NF-xB). p38 #%¢
JFIE L E I (p38 MAPK) . #4404 KK 7B
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targets known to be regulated by CMM for anti-inflammation and immune regulatory activities are marked in red as described below

&1

RERBKMASIRXRIRHEF (A), DVT A P RE RAEFEXE S (B) 1 DVT R R EMIERMAIHREE S (O

Fig. 1 Sorting of diseases related to deep vein thrombosis (A), targets of immune and inflammatory responses in DVT

formation (B), and common targets of immune and inflammatory response in DVT formation (C)
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JRER B K AR R T, =Rl o] DA BRI it 2
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-, BB LA T 1 RRIAPY e HIITER A
DVT A2, AT LA A 0 25 FE R 20 40 e Fr 9
G NIRANYFAE TR o S W& T 3111 = AN 1 = A
e IR IR S, T BAE RIS AT L DVT &
HHIBEMARRR, FRICEE MR MBEARER (LPA). [F]
RIS RR (Hey) J P-4 % K, Mififgim DVT
R ke A RO, g S R TR AA T B R T A
JEER K AT B, A Bk WOm£Ha e,

pZN oSl D2 il T B RANY T 5 P I B/ R S
BT HEA &R TT rTE AT RO B AR 5 R
ATE M SR A R IR AR, o M = IR
TR B H B B, B DVT KA,
AP B T AGZ T DVT BUE 7 83973
CHREN 95.37%), [TV TT R 3EA HElG 0
ZEFFRH G AN s A B TR A\ 7
JRAETT DVT Ha A 2R IE 2] 100%; #MHIE 117
BE I S PR AR AT B AR5 K D-— %
PRI, T TR ) R IR A, B2 i ik P 9 I
R, MR T DVT R, (83 Em
&, IXEETE AL R T 2 T B A RR AP AR
FHAN, A5G d% J0E 5 7 T A KSR E . AR
ST I R AL A B RS IPA R T T
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R Kl TR, DS, aAEhflEs
FAE G SORE A T A E T sk 2 o, W
TEMACR 2P 2 08 2 RS TR R 25 RT LA
it TNF-a. IL-1B. IL-6. IL-8. NF-xB. TGF-B.
HMGB1 SFH0 RURAFE SR B SAE AR o I L840
BT DVT MG O S N I SERSE R, HEN
G BEJONE T IR B B . ANATARA, I
W Z7ER IR DVT SRS, BT e8Pt
BAER AL, WATRES S 1 X e R G RIE M Loxt
RNE SRR, HAT R AR 7 E AR
AR R, BRIGMALHE T 24h, EA1R
Z i B G RAE R AEH . B 4 B
“traditional Chinese medicine and Immune inflammatory”

AN gy e, RORE” NORERER], /EAE B blyun

(http://www.blyun.com) AT H1H LG 2 o 1
RAREIR, A 458 FILCCHAT 2 563 F o 3
BRVD S 1 HR 2 Sz SORE T TR ESE BRI,
AR AR, BN, AR R, A
[F] 24 AR B ZH A R O S R A B A g
YER (I 2D, T o g v A2 B 1 Hh 15 2 B BH
M E . ] DUl A AR S . AR Ry
BOff. BRRRZGH . ZGMBCAR AN Z S 25 i 56 2 Fh
TR A% SIE PR o AR 2 1) S
RAEFTIEH WK 3.

FLER RS 2 YDLE T TRAE S I BT R A
HERE—ENMARKN. SWHZMEL, fERTEY
MG R IR TR S N AR H R 28
R ZBAENR AL AR MEAS, FRIERD,

*2 A5, SEERSGRERERTHIER
Table 2 Immune-inflammatory regulation of active constituents of Salvia miltiorrhiza and Carthamus tinctorius
S J%5r e R ZH R

Z REER TNF-o. IL-1p. IL-6. NF-xB LPS 7S/ R AR A 60
VEE N SMAD3. TGF-B K B SRR 30 ik v 61
F+ & TNF-0. IL-6. IL-1p. NF-xB LPS 5 511 4 fE A AY 62
B LAsE AGER. HMGBI KRB 2T 44k 63
FHBEE A IL-8. ICAM-1. TNF-o. IL-1p. NF-xB Il Ff#EvE 64
FHH L B IL-18. IL-6. TNF-a AR I T EVE 65
ARV NO. IL-1p. TNF-a. CRP K RO LB I 45 5 AR A 66
N-Ch 2 EBE) I35 2= IL-lo IL-1B. IL-6. IL-8. TNF-a LPS 7551 4 S AY 67
PRI R AHSYA)  IL-6. IL-10. TNF-a JHR B /) B AR Y 68
AR NN N TLR-4. p-38 MAPK. NF-xB. IL-10 LPS 551 4 S AR AY 69
EZ i TNF-0. IL-1B. NF-xB LPS 551 4 fE A 2 70

/MR B

\ ]. .’«

> b3
AL T > <
. R T
w e o L
%“}% L @ 1] u
— ] QRO e—

2

Fig. 2 Schematic diagram of immune regulation of CMM

BB REETHERREE

for invigorating circulation and removing blood stasis
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Table 3 Immune and inflammatory response of representative CMM
KR A GBE R TIEH SE R
FAREGY YR X JJEEA A (ConA) 30 T kAL J LPS 5310 B itk LA™ 71
s B AR AE
KA H BB VR ThRE, BCENLIA R IIRE, SR 72
¥y ARt E I I b = P Rt ) DS R Rl 73
AN G, WSROI, R T AR S 74
WER ] IL-1. TNF-o B0 A KNS 2 0% SRR, 5l fi] R 75

BEIR T ) 2 TA% 1 4055 LA PRy e 4 D 8

MR SRR

fRE /N UM T Wbk 2 M s 5 & TL-2 (1) 03k 76

G ES 23 FRARICIRE /N R, T R4 P TLR-4 7K, I Rl Xk BORIE he % 77
RT3 (Foxp3) Fi&
REE L PR /N B N E AR T T, 38 5 R I P 78
Sel R ] ConA 53R/ T AHMasG5E, JFsk/ > KB IL-2. IFN-y. TNF-a 79
AT SR FSONNE NI RE AR 1 #iE 80
HABEY I — A G I 1) 5 S T R 4 L R e A S B S AR 81
BREEAREY) WHIFTFIIRE B, (PGEy). IL-6. TNF Z G MM A+ f NF-xB (I35 1% 82
HE FEAI TNF-a ZKSF, 0 AL 2 6 e o F) A e 83
HMECE RE. RS, MARM 53R A R R g R S 84
WHE SEARE 03 PRARIAE I TNF-an IL-18 7KF, F 5 48 il R 45 40 CD4” 85
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