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Research progress of pharmacological effects and mechanism of Resina Draconis
and its active constituents on cerebral ischemia
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Abstract: As a traditional Chinese medicine with ethnic characteristics, Resina Draconis has the functions of activating blood
circulation and removing blood stasis, reducing inflammation and analgesia, promoting muscle and healing sores, also known as
“domestic Draconis Sanguis” with a long history of usage. Modern research has shown that Resina Draconis has pharmacological
effects in protecting the cardiovascular and nervous systems, anti-tumor activity, and promoting tissue healing. The active ingredients
of Resina Draconis are mainly phenols, terpenoids and steroids, such as pterostilbene, loureirin A, loureirin B and resveratrol. A large
number of studies have provided substantial evidence that Resina Draconis can effectively intervene in the ischemia-reperfusion
injury of brain, heart, kidneys and other vital organs, which is of great significance for clinical application. In the review, the
pharmacological effects and possible mechanisms of Resina Draconis in anti-oxidative stress, anti-inflammatory properties,
neuroprotection, protection of the blood-brain barrier, and anti-thrombotic were systematically summarized based on both domestic
and foreign studies in recent 10 years. It is expected to provide a reference for the future development of Resina Draconis in the field
of cerebral ischemia prevention and treatment to facilitate its clinical application.
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Fig. 1 Structural information of main compounds in Resina Draconis for cerebral ischemia treatment
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Table 1 Contents of total flavonoids, loureirin A and loureirin B in Resina Draconis from different regions!!?!

SRR SR/ Y% Teli s A/% Telfi 2 B/%
HESH 6.946~8.673 0.083~0.136 0.045~0.065
HHETT 4.287~8.531 0.021~0.177 0.018~0.070
24 5.138~~5.294 0.075~0.154 0.046~0.075
p2aE] 5.425~6.997 0.035~0.096 0.027~0.052
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Table 2 Regulatory effects of main active components of Resina Draconis on cerebral ischemic
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SEMEIRFEE . WA TR STAT|, Bax/Bcl-2|, p-INK|,
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Bel-2-B W E4AME-2  OGD/R-AMERZFEEA  TNF-o-MBEHAEHF o IL-6- AN -6 NF«B-IZHF-«B COX-2-HEAfLA-2 MMPs-
SmEAM  Bax-Bel-2 X X HARA  Caspase-3/9-FMAMRKLAME M /9 PAL-1-LFIFREIMIEYANHIF-1  uPA-JRIAIEI LA AR
WEY  INK-ROSOE (LR (ISR CD147-4H R AME B 11 MMP-9-JE i £ )8 & -9 BDNF-INUEMEMAEE R ¥  Ake-& 1% B
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JAK-Janus #40  STAT-{5 54 SMEL BTG T ERK1/2-VEGFA-ERK1/2- P9 24 KR T A 553 CAV-1-8HE-1  ICAM-1-41jf
[EVRB 2 T-1 VCAM-1-MUEZHBEREN 20 71 TIMP-1-2H 2R <2 J 2 R 57 1

|-downregulation/decrease, f-upregulation/rising; MCAO-middle cerebral artery occlusion
CAT-catalase
LC3-microtubule-associated protein light chain 3 Nrf2-nuclear factor erythroid-2 related factor 2 HO-1-heme oxygenase 1

SOD-superoxide dismutase ~ GSH-Px-glutathione

peroxidase iNOS-inducible nitric oxide synthase ~NLRP3-nucleotide binding oligomerization domain-like receptor protein 3
Bcl-2-B-cell lymphoma-2
OGD/R-oxygen-glucose deprivation/reoxygenation TNF-o-tumor necrosis factor-o.  IL-6-interleukin-6 NF-kB-nuclear factor-kB COX-2-cyclooxygenase-2
MMPs-matrix metalloproteinase
inhibitor-1

MMP-9-matrix metalloproteinase-9

Bax-Bcl-2 associated X protein  Caspase-3/9-cysteine-3/9 aspartate protease  PAI-1-plasminogen activator

uPA-urokinase-type plasminogen activator ~ JNK-c-jun N-terminal kinase CD-147-extracellular matrix membrane protein

BDNF-brain-derived veurotrophic factor Akt-protein kinase B CREBI-cyclic adenosine monophosphate
response element-binding protein  TREM1/2-triggering receptor expressed on myeloid cells 1/2 ERK-extracellular signal-regulated kinase p38-p38
ERK1/2-VEGFA-ERK1/2-vascular

VCAM-1-vascular cell

mitogen-activated protein kinase
endothelial growth factor A (VEGFA) signaling pathway CAV-1-caveolin-1

JAK-janus kinase STAT-signal transducer and activator of transcription
ICAM-I-intercellular adhesion molecule-1

adhesion molecule-1 TIMP-1-tissue inhibitor of metalloproteinases-1
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Fig. 2 Schematic diagram of anti-cerebral ischemic pharmacological effects of Resina Draconis and its active ingredients
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J TREMI1/2 [RIERAHA R4, dbah, el
T 7,47 T A /0N R 5 4 T 2 IR R AR R
RAGEVE, ANTERARIAE T 5t A B W40 BV2 4H e
IL-6 73, FEHIH] LPS 55 BV2 H—H L& 1/~
A=, A RgIE D I R S /N R R A B R INOS
IL-6 1 TNF-o )52 T il 1 8 8 126271,

R B B MR IR R R B 5 3 AT
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MR ) 3 B = AR 5% (nordracophane), FAH
ZAL B REE R LPS H¥ RAW264.7 4 R i
—SALE [ICso A (14.944.5) pmol/L], F#HLH—
E FIHT R A FH P,

e M B A B S 1 2 P ) LA 2
T 12 IR 4 R /I P 7 240 Bty 4 1 5 3B AR A O A
R R, MW RFETLRAER,  HIA HLEIE i
e BTN VR 4545 4E F AT B 5 # i A G4 Mg
1k NF-xB fl21k . NLRP3 &M/ IMEBEA <. &
I8 H ATy AT e A ARV TE P R sy, XLk
1T RN 2308 A Bh TR B R 24t &, xf
ki SR 2 9 A 2 SOE SR N AT T BT B
2.3 HEZRPIER

Ty i35 Z B FREY) (50 pg/mL) REWS B B PR
Bax/Bel-2 [{HP3, HhfsyR i phee R ik, [
ARV T Caspase-3 HIFRIE, MM 0Co-y S 4G
S EERAR RIE D ML IT T, S eiE R
PYERIBY, PRIMIEF KRB LTC n3 0185 Ha0, 155
[ PC12 dfRdsifs, IRMmMEAIIASGR, BFIhs
MRMT R, $2R LTC BA—E MRy ERHPA,
B F R, LTC AIFEIK MCAO K ERBESEHIAA
O A A S BRI R i 48 oAt L 452
IR #5345, FALHIE U4 P 5 I REEF MAPK /1511
Pl 25 Caspase MK AR T2 509,

W9 CESE A 22 P BERE R P & o i 1200, B
R SR JE A ThRERS), @i Xt SD K
R (250~300 g) KLtk & MCAO 7%, /R
2h R T AR (40 mgkg) T-H, KITHG
KEAHEIIREVE S B GFRGFEE . M IC4E i
EIRFRRE . & ToE A SEMI R & e TR AR
B R oGE, HARY LS T p-JINK. p-p38
KT R, eAh, 2P R Re % 1 b g T Jk
BRI Bel-2 1) mRNA 7K f i3 G LA Bax.
Bcl-2 Caspase-3 1315 Mk S LA DS 41 i At
TOIAFIHE T, Akt (5 SERAEM . D25
B OU/R 545 R FE N A TR R el (3
PIEERENZ ML ST miR-223-3p/NLRP3 8 #% /> 1
JRARZ TCAET I 0% PISK/AKt S0 P B2 41 A
T2, I RFEXTHZT0 S N R 40 R ) AR AP 1 FHET481,
FAEWIEE, [F @ JAK/ERK/STAT
SRS D E AW R %S0 JAK. ERK. STAT
FINK BERRA KT, RIS 4 0 5 32 1 UR $id%

BT 72 3% B 25 T sl afiL K BR B S SRR 5 5 2 454

Bt 28R (0.5 pmol/L 10 mg/kg) J&, ik
PR TCAE IS R B INE233, S Ak, DIORFEIRE
(FIEEAEEE (1.251 2,50, 5.00 pmol/L) X /) 5 i T fif
Zudiie (HT22) OGD/R #5475 [ GR4 1E F 4T 8
i, RMMETTAEESEEERE R —ENER
KA, WL T ARG FAK N (55.45+3.62) %,
(67.23+4.37) %. (81.87+£5.02) %, H G
I 25 B R B B VR L3 I, Bax/Bel-2 [R{H
IR, PRSI EXHZc4Il OGDR 5 —
SE VRIFHEFHC . e ifiL g B T R 70a i o ot
MFEFRMZEITCRT, IREHETOEESR, AR
FZICIRT:, WGl — KR ER
2.4 [MBXFERERIPIER

L 5 e S A A SZ AR i /R 452477 1 B G
HPE, W UR 35405 2R i bE R e R, AT A
IR ZH 2R EH ThRE, 1 i AN B & T e 45 M i R sE
JEIRGE TR $5 405 i RE07) . DRI, R i oG o e xof
W UR Rt A EEE L.

G it 100 5 | A 100 o 5 ot o VA IR R A v
I3 TR IS T T BRI 7K i B i A A mT 5|
FEC T VAT 2 ) RS O8I o il i 2 o i
B yAIF I EEY NS . CHMR RN, MCAO
BUKRELEA g 14 d 5, =EAEL (2.60
g/kg) MRAHALARFR (32.42+2.57) Y%MIRLH LK
& (70311 1.15) %R ERFMK, FHEZHKE R
At o IS A5 LTC HIREN B PR = Ak ke
MR R EKE, HAIEH EHEAM A0,
[T 2 7 Ko A R I P o 5 1) e LA R A A 68T,
R AR K B, ip 222 (100 mg/kg) 24 h J5
RS 0. 25 PRAIC K 2 B i b S Rl S P iy v
JARSCBTE (EB) 5 &, [R5 PR st it A
WG /KE. FA TR SR S 22
40 mg/kg AL 2 FEE MCAO LK SR 235
KE (77.65+£4.02) %51, HE— 05 R A ZE P
fi A] G o #0H] ERK1/2-VEGFA 15 5 2% 306 A1 3 59
CAV-1 (1) 8 SR 1) 48 5792425 AR 2R AU ot o J o 368 35
PR, 3 I i 5 8 K AT R AR 2R L e B, DA &
il ICAM-1 f1 VCAM-1, 3% MCAO K5 I fixg
PRI E . 5P A, R VR JE K
JFR BE 151521, AR E VAL A P IR RE R IR BT 1 £
3 I o J7 (5 S 32 14 A Y, o TR AR /IN RO S48 T
M 5 d 5, RIVNERMGKIFERE K& Nat ik Bz DL
FIEA AN, &N 10 mg/kg B BN
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RS, HARE VAL A W TR R 2 I R A8 e ) o5 1f
I J7 5 30 325 1 A Y o TR AR /N BRUZE8245 T KM 1
5dJa, KIVNEIKIFERE & Na Wk S LAFIE AR G
PSR, FEAN 10 mg/kg FHCREHNHIERY,
A A 55 3R B 0 1 o8 K FLvE PR AL A mT i B A1 1
i 368 35 1k AT A i 2L 235 /K B AEG, RR i ZK
Jifr, R CRA i 2H 23 0O,

ML PR R 0 6 A A I i o ) e A 8 ) A - 22
Py, AELERR I B e e B M Ty T R P AR
FE M ER VAT S BT 5. W70 2 R i S 9y 2
PEEIRE IR N AN Th RERRAS, LTC 72 Sk 5
N 10 mg/L BRI $E 7 OGD/R $ifsi I A5 ER ik P9 52
YHAAEM I AEIE 2, A RUORY BRI T 1 P R 48
P, bAh, X SR A A B 5 i B AL ) N B
UK PR A A 1t B B R R R E R, IR RN
Pl 590 OGD/R #5F £k bk #H ¢ Caspase3/9
I BB O R 55, SEME R AR TR (40
mg/kg) 4524 Xf MCAO A5 K B PR If i 57 i 168 7k
SERVK SR — e 1E I i o i 2L F i 43 R T
JRE AP . PR 4 P S A R 4 M I B e, i e
JE P AR AL 41 42 51 A I A S 1 A P X I A P
FZ AR )T FRE A R0 Wnt/B-catenin 15 5 1@ i,
WG EA-5 SR EE AR, BRI 5
(BB, WIS i oG B B A RS, il TR 5
TR AT, ANTTTR AR N R TR) B, AT
RRIVERIEE (10 mg/kg) 7] 2 HH] MCAO A iR
PRz ) o o B e Ak, AR R P AT BE 5 0E
AKt/GSK-3p i %A 09, Py J7 40 i 4/ M 2 1) i g i
S ML B B ) 7 — AN LB b, Hoh s R S
L 0 R B8 A 45 1T o o 5 B A ) R S A g 35 g
Ji MMPs fRIJEY). ik VR #5455 j5 MMP-9 ik B .
sahn, 25lEAEE S, S
MR 7K . 2 BEREAIH] MMP-9 5 14,
HEIN TIMP-1 35 P 4555 1 B R s 2, AN 9842
Fii 7K e 2 g i /R 45347311001,

e it s of ok Bk 0L i LA g e e A B fR A A
H, ReiBId e A R 40 D RERsrs, ORd I B
IS () 24 4 o i o Bl s M A e R . JLH, ST
VBT 1A AR T LA R R ORGP VR PG, REZERF I
i o B 2L P 20 B ) 25 40 SV, TR BTN ZK i 7 T
TER R, RIFERR PO fAE .

2.5 uimid. MmiRERg
O] AR T2 A A K i s AL v 7 g By — B

JiTle el vd ZEEFRBUTE R /N BR AR AR A b
WESE R RUFMTiae e, e s i Ryt e AF
SRS F I AR L, R0 3 T A B TR R ik
I FF RS FH 28050 B SR 231000 i R BB 513 ) Je
158 b 5 AE WL SR BRIV T AR P AR IR A 3K
HIKF] 100%102, LTC FT9677 i a0k & 1 ifn i
E, 75K B 5 EERg R 90 d KIAFE MR 70 ok L
B B EEE, IR BRI Rk A ik IR 2 )
REBLIR AR AR B L0, HAE IR LTC S5EFAT
SIS o B B K A VG VT T FH 240 YR I A 1P ki A8 B
SHIIGRSOR, RILRENS (EBE i S M A . 2%
il R e ACE R T I e SR . IR PRVA T A 2L
Rk 93.06%, HICHH AR RN, 1697 R %4
ATEEN0H105] -l o, I i o S P ¥ AL AT 5] A SRy A
i e 00 5% A B XL/ 40 i 98 2 BE S o, B ORG
D KA TR AR, 5 KA 28 Th g 100], G A S 107)
A8 F e ot v S5 P ¥ ML TR IR Rt A A R, e
15 R JRRIE i 00 P L 970 B B SR 38 I, A 35 mg/kg
B, 7E 1 h P AR RN A B ), oot i
MUIRAS, VKERHISERIFIZThAE. PAL-l R RIES
SR A AP I 2R S8 2EL 51 R A T 08
i e 0L 307 3805 15 55 PAL-1 A0 BRAER 1L 40 280 2 4
RV I T TR ) K T AN T JE 4 4 R U
B, IME AR AU, BT CAIESE R 3 B O PAI-1
7R, RER ER S M4 EARMmER, HE
] PAL-1/uPA EEMEBEI—E R BHKL R,
£ FeCly F3/NRUMARTE S 2L, JRILE B M+
TRAE AN B IS TR 2 3 SR Y 50%~90%, il
PR B S 2 BRI, 5 b R BF L/E P afA F R S
FIN, PR AE .

LTC XAk 4b — il B 5 /it SO0 R 7155
R OR B/ B /AR SR AR BT IR o508 s 1K
BRI AR 22, X Sy e P P s ot i o 2EL 2R3 453 45
BRI ERIS, 54b, i ik-B- ARk &4
(500 mg/mL) /KRR . —BEERIRTF . ML/ MRS
PR 1 175 5 110 I /DN 5 5 35 52 9K B8 A G PR A A AR
H, IR A 99%100, TR A AEH] K RE
P ARG AR T B SR BRI AR M LR T, B
A IMARE . LT RN T 4R A R A, Bl
FR /MR PIBK/AKT {5518 B 36 1 A 10,
AR R B, RIME A MFIRIE S A .
TRERRIR AR SEVE T, A N AR, Hbtiin
/NI P A A I AR S SE ML S5 B Akt 7R
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