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Research progress on traditional Chinese medicine in treatment of multiple organs
injury caused by cerebral ischemic stroke
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Abstract: Cerebral ischemic stroke (CIS) can cause multiple organ injuries, which includes the heart, liver, spleen, lung, and kidney
injuries. These diseases are composed of multiple pathological links, which have complex pathogenesis, high incidence rate, high
disability rate, and high mortality rate. Severe cases can develop the multiple organ dysfunction syndromes (MODS). At present, any
treatment aiming at single link and single target is not adequate to cure the disease. While it has been found that traditional Chinese
medicine can intervene in many aspects of the diseases through multiple targets. Traditional Chinese medicine has obvious protective
effect on MODS caused by CIS through antioxidant effect, inhibition of inflammatory reaction and regulation of energy metabolism.
However, there are few related reviews. Therefore, the effects of traditional Chinese medicine and its active ingredients on multiple
organ injuries after CIS are reviewed in this paper, so as to give full play to the therapeutic effect and treatment scope of traditional
Chinese medicine, to provide scientific basis and reference for clinical intervention of traditional Chinese medicine in cerebrovascular
diseases with multiple organ injuries.
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Fig. 1 Modern pathological mechanisms of CIS and CIS induced-MODS
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Table 1 Applications of traditional Chinese medicines in treatment of cardiac injury induced by CIS
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MCAO-middle cerebral artery occlusion cTnl-cardiac troponin I BNP-brain Natriuretic Peptide ET-endothelin CAT-catalase
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Table 2 Applications of traditional Chinese medicines in treatment of liver injury caused by CIS
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Table 3 Applications of traditional Chinese medicines in treatment of lung injury induced by CIS
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Table 4 Applications of traditional Chinese medicines in treatment of kidney injury caused by CIS
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N, BB HE S R S I T A XU A A e [RIIREN
PRS2 GE, AR AR, AT BCILHE NI )



PED 2021448 #5235 BT Chinese Traditional and Herbal Drugs 2021 April Vol. 52 No. 7

* 2113 -

REFEH, I BCRIEIER . T O AHIE .
FRYE. MERAE S IRt SR AN B AHDEROR R, R
SYIm AT NTLEA T P25, HHEU4Tr
BB, ARWFAER T2, B80T
1 ANTYEZANEME, A Z57E IR b XU [RII X
TR ORIAE D AREI T I 28 A0 2 1)
mho BV FURIL CIS Pz a4 B i Ui BEA LA 2
7%, AR RRCR A, 2 AR
J o H AT TR AR ) 2 AN B, IR BIRARTR ST Y
ROR. MR, e iR s, ARRNVE
/BN, BT R B O FER T CIS il 4 5 i
WIEE S0 TP R T @ NN EZ A3 E VT
NG IRRIGTT IRt BB S, NJasEe
VIRIIT RSk . ELIR PR _E# o mA Ae,
WHAEA ZMOIFROE, WO IIE B 1
B TRATEE TR AN RN, IR YT RS R R
R SEERL. WEEAETREGERT, MHEX
P IR 55 T IR
HHATE X R 25T CIS % MODS [
W FANAFAEA — L R 1 — P i BB A .
Ik AT FE HHRE A 2L, ELATE S I 88 3k 24 0+ T ) 2
PRI TR BN, 5 I T Box H B AR
BEATVELRIRDS o« FB 20 h 2577 A SN 2 B 23 R B
78, AHIFARM T HAMLGYIERE 0T, KR AT
FCARAER, DA R R 25 R TR . B8
T2 HoA ROy A B BRIT AR, EHE S
ek, AEMEEAR. AW EEIR. AR AR
SESFRR T ImPKII NI, FI45& AR, SHEH
IR, g Foal & o B MIFRI Y, tn g st i A g
P55, DOEHANER. WU IR PR A B
SRS R 25T TN DU B B B R T RCR, A
B A T I E A AR HET &
RBAR  FIAVEH 2 F AT EA B R
SE R
[1] Wang Y J, Li Z X, Gu H Q, et al. China stroke statistics
2019: A report from the national center for healthcare
quality management in neurological diseases, China
national clinical research center for neurological diseases,
the Chinese stroke association, national center for chronic
and non-communicable disease control and prevention,
Chinese center for disease control and prevention and
institute for global neuroscience and stroke collaborations
[1]. Stroke Vasc Neurol, 2020, 5(3): 211-239.
[21 fAggs, WRAESS, BRIEAR. 0GR b XU % 5 R g 3

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

ZIFWAL (7). IR B2, 2015, 47(1): 8-9.

HanJ Y, Li Q, Ma Z Z, et al. Effects and mechanisms of
compound Chinese medicine and major ingredients on
microcirculatory dysfunction and organ injury induced by
ischemia/reperfusion [J]. Pharmacol Ther,2017,177: 146-
173.

e, HAE, HZEER, % 0055 22385 T RekEig 2R
FAETUEARAR BT TSR (7). h ARG, 2016,
32(1): 89-92.

Akpmar O, Naziroglu M, Akpinar H. Different doses of
dexmedetomidine reduce plasma cytokine production,
brain oxidative injury, PARP and caspase expression levels
but increase liver oxidative toxicity in cerebral ischemia-
induced rats [J]. Brain Res Bull, 2017, 130: 1-9.

Long Y, Yang Q, Xiang Y, et al. Nose to brain drug delivery -
A promising strategy for active components from herbal
medicine for treating cerebral ischemia reperfusion [J].
Pharmacol Res, 2020, 159: 104795.

TRE, FER, WA, 5 MM 4 S R
SR E AR 2 A5 B DY RERRAS 28 S AERIHLHIR TS [J].
P20 SR 0 TLAE, 2007, 7(6): 449-452.

Palasik W, Fiszer U, Lechowicz W, et al. Assessment of
relations between clinical outcome of ischemic stroke and
activity of inflammatory processes in the acute phase based
on examination of selected parameters [J]. Eur Neurol,
2005, 53(4): 188-193.

MEL PEROHIRSIMAREZNKAR [J]. hEhEY
271, 2011, 29(12): 2610-2615.

XSO, BT, BRES. IO SR G e R T TE EE T FUik
& 7. REZ SR, 2020, 26(10): 151-153.

dkah, EI7, B, S L AR OGS AT FU ik
[7]. TUIHEE, 2014, 32(5): 179-181.

FR/DBE. A BEER-1 AR K BRI ok L 248 0o LA 475 o 32
I FREEE RS FLEEE D] M sl KA, 2004.
Scheitz J F, Nolte C H, Doehner W, et al. Stroke-heart
syndrome: Clinical presentation and underlying mechanisms
[J]. Lancet Neurol, 2018, 17(12): 1109-1120.

M, ZRIGei. SO IG IE R E L E  S O
PRI > B (7). T SRR, 2004, 24(2): 98-
99.

HlEE, WIEE, IR, N0 LRG IR B IR AR AR
BEWIAEA R S [T]. ARV 45 A O i 7 24
&£, 2014, 12(9): 1159-1160.

skebteE, SR, BERR. MREREMNE X2 R P2 K
Y Koot LR 2 B s R LSS (0], b AR EE A
2017, 55(35): 139-141.

RSB, MR RUBER O RIS R [D]. M B



« 2114 -

PED 2021448 #5235 BT Chinese Traditional and Herbal Drugs 2021 April Vol. 52 No. 7

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

(33]

HHER 2K, 2010.

A, BB, FRARML, S5 IE A S i O
i Sk I P Y B 10 4 K RO LA 2 ATP BiEAT | FR
Rt (1], hEPFEELS S SRk &, 2001, 8(6):
347-350.

i, EEE, BB, % IEEMS T
SR SR B i B A o UG B AR R 9], R E
SR, 2001, 21(3): 134-136.

TR T, /N BRI S I 4 S PR O i 2 2R
LRI LI [D]. A WALERIKE, 2017.
FAEE. S L UE S R 5T 5 i 0 255 AE I
PRAFAE F 10 45 @ T A 78 [D]. A8 2Ry
K2, 2015.

WNR, R, . 0B RS FE 2R T
LEREEOHERFIRIRITFT [J]. HrhEE, 2020, 52(6):
31-34.

BN 4, O 2 JRURE K JR) Jeb 1k g B ot K B O UL 4T B Bh 1R
HALIIFEIAAT AT [D]. P90 3 EE 248k, 2014,

B, MOCH, ESRE, 55 HNHIE g ia T S s
IR SEAE CRBEMFEE) 90 HlRRMEE [J].
AP P S 2UE, 2011, 20(1): 5-7.

gk, Sha Uiz & E B AR KRR IR TT S i
FEIF R CLEEE 60 5] [J]. PEEFHEEZ, 2017, 30(8):
77-79.

FESCRG, EAHE. 5K 0@ i O B R VR IT S R R
TR Ji AT 0 35000 0 5 B AETT ROMEE ], IR, 2014,
46(9): 30-31.

ARHETE, FRARA. 7o &7 8 A B V6 7 S0 o 47 22 20
DEEEHEIT RN EE [7]. WoRAESEE 24, 2014, 10(13):
116-118.

KUK, BRAN 22, B R0 FLIR T S I 2 mP SO O
SEAERIIRAR ISR [7]. R PHEE 45 A O M B 2 &,
2015, 13(12): 1452-1453.

INVRF, 2k, BNIEL. SHHEFRIGST SR A S
Ao O 25 B AR I R WL ZE (D). AP I S B b 4 AR R
2015, 18(14): 118-119.

T5%. S E R E N SRR T S R A S O 45 A
FERIIT 20 (3], B SE AR5 24 3, 2013, 16(13):
78-80.

fTANE, D25, SERGRIBITIOLEAEE 56 B
RAHE [J]. RZBESRIE, 2015, 19(26): 3644-3645.
XIEHE, Fve, TR, 25 WMt FiE 7 3 ST
T SR S i B It S o0 LI A S R R D).
JEai R BEZY, 2016, 35(7): 619-624.

T VUM, FRM, TRFER, S TN AN i F R
RO FH S A S S BT R [J]. Tk
£, 2014, 36(11): 1710-1711.

[34]

[35]

[36]

[37]

(38]

(39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

LR, ARtME, LR, & KM FORESIGTT
SUERG AR IR R DR S AR IR RS (7], PR &
O LR LT 44 A, 2014, 2(9): 43-44.

EAE. I EGEF & ML T SHROG T 0 45 A Ik
IR M EE [J]. FEZHIEKRZE, 2014, 26(10): 1013-
1014.

S, BPER, ER. FESE I BRNESHRIK S
B 2R V6T SRR FE A 80 0o S5 B IE A M PR R0 R
[]. FARORE S OB T 4E, 2019, 7(3): 141-143.
KGR, R, WG, 55 WL AT S
VIS EVEgSSE ONIEALE L IS4 LV 5= RS OS]
# ET-1. NO % 8-iso-PGF2a 1541 [J]. BLARH TG &
g, 2017, 26(22): 2440-2443.

ML P SIAE SIS IECR [J]. heEd
BE2424F), 2015, 33(12): 2997-3005.

WAz, KiEiE, MER, & SRS KRS8
i B A 2 B B BT (0] L AR B 2 KR A
%, 2013, 37(2): 122-124.

BARLL. WG MURE A o P Gk of 7 v 5 5 K U
BAHLEI AT ST [D]. s sCBURHE R, 2012.
AR, XK, MEAL, S5 B OR AT ot o sk if
FHEERFR 0 R y-14 2 =R & R A 15
W [J]. )M BE 2 KSR, 2012, 29(5): 537-540.
Cortes-Wanstreet M M, Giedzinski E, Limoli C L, ef al.
Overexpression of glutamate-cysteine ligase protects
human COV434 granulosa tumour cells against oxidative
and gamma-radiation-induced cell death [J]. Mutagenesis,
2009, 24(3): 211-224.

TR, ARERE, WREEAR. R TE NG A6 v oK B IR
FER G I SEIR I 7T [T, BE2EIR PRI 5T, 2012, 29(6):
1024-1026.

Gong W H, Zheng W X, Wang J, et al. Coexistence of
hyperlipidemia and acute cerebral ischemia/reperfusion
induces severe liver damage in a rat model [J]. World J
Gastroenterol, 2012, 18(35): 4934-4943.

KVESR, 43I, MW, S5, PRIFS N BT i2 00 i sk i
TR R R A BEH kP R G [J]. Beph
%, 2012, 33(3): 371-373.

TG, Ff MEA S (1] HEZE S
i, 2008, 24(6): 708-711.

A, B, mE, AN, V5N AIFE
T 0L 77 245 5% 28 108 DR M S I, 75 VR A 45247 1) R 4 4
A [J1. R THEE, 2001, 21(4): 14-17.

AEfH, WRmRIb. PRSI SO DK BRI I 7 v S
PIReMA SR 7T [J]. L2, 2015, 37(1): 53-
55.

RMREE, H KA. )11 R %o K BRI fh I/ PV v 4 5



PED 2021448 #5235 BT Chinese Traditional and Herbal Drugs 2021 April Vol. 52 No. 7

#2115«

[50]

[51]

[52]

[53]

(54]

[55]

[56]

[57]

(58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

FIsEm [J]. BORPEZ2E2KE, 2007, 20(4): 463-465.
BT, ATTIL, B KBS /N B fok AL 51 Ak
AR ORI R (7], PR 2B 254, 2014, 4(4): 1-9.
Yang X F, He W, Lu W H, et al. Effects of scutellarin on
liver function after brain ischemia/reperfusion in rats [J].
Acta Pharmacol Sin, 2003, 24(11): 1118-1124.

IR MR, R, A B HRTIE TR BRI G ik af
Ja AR A7 O PRSP VR FR BT A [0]. 2 BEE 24, 2014,
25(7): 1560-1562.

REN, FIL, ®WE ET “BIEi” S
AR fe A BT LA R (0], e R
Zj=21), 2015, 33(12): 2929-2931.

BESCRIL b KA B iR iR [J]. o E B AR
TFEZLE, 2011, 9(10): 136.

RS, EATAR, BWIE, & MBI T XURE T 5T
HEHE [J]. FrEE, 2019, 51(2): 36-39.

ST, e, BB A REE W (0], L7l
P 2E B 253, 2015, 16(4): 6-7.

228, AP A R S R R A A TR R T
06 Jo K P28 A 5 Hh BRAEAB AR DG PE I BT 98 [D]. dEnt:
JERRERZG R, 2018,

kI, MEWOR O8N A R R IR [D). ®
B HARUREE, 2009.

FIEF, FIER, TKRUE, S5 NAC X MT IIT FFR /S BRIk
I P VR 5 A M AR 0 B R AP AE D (0], L AR EBE 2,
2013, 53(18): 13-15.

Offner H, Subramanian S, Parker S M, et al. Splenic
atrophy in experimental stroke is accompanied by
increased regulatory T cells and circulating macrophages
[J]. J Immunol, 2006, 176(11): 6523-6531.

FEXAR, T, AN, 55 SR AE S IR AR R I AR
1 B B 5 g g M I REAT L /INUR REIEE IR DG &R 3],
BRI, 2018, 51(7): 526-532.

ERME, 8, B2 WS BIRIR T A e
S B R S LR 5T (7). WRTT AP IS =4 B =44k, 2002,
26(6): 21-22.

B AS B Rbo X/ R R 40 84T R A
S L R B 0 /D B S TS E R (D). M R
PR, 2011.

BEE, BB, #Ewm. HEMKIART AR [J].
[ PR 25 A 2k &, 2013, 33(11): 1579-1583.
XFBZR, EALSE, AN, RIS R R ]
WL BR 25K 241, 2010, 34(4): 473-474.

PR Sl I o 2 r 3 M 45349 A G S e R 3
Jrfr (0], AREERAE, 2018, 5(15): 40.

Yesil H, Tuglu I. The relation of oxidative stress and

apoptosis to histopathologic alterations in the lungs as a

[68]

[69]

[70]

[71]

[72]

(73]

[74]

[75]

[76]

[77]

(78]

[79]

(80]

(81]

(82]

result of global cerebral ischemia [J]. Biotech Histochem,
2019, 94(8): 555-568.

Fan J H, Lv H, Li J, et al. Roles of Nrf2/HO-1 and HIF-
1o/VEGF in lung tissue injury and repair following
cerebral ischemia/reperfusion injury [J]. J Cell Physiol,
2019, 234(6): 7695-7707.

B, TR, 2070 R SR 2 A E IR
AR [J]. M2 2ER, 2014, 4(2): 55-63.

LA, ToltE, 772, 25 i kg Ima o s % 22 i
PRI AR RIS R E (0], R BRI R
7T, 2017, 9(2): 21-23.

T, R, T, 55 T ARLTE R 7 % v i
HEVE KB ZY TXNIP/NLRP3 4 MR ER s [J].
rh 286 T ) 2 4 AR, 2018, 24(12): 114-122.

T, XEE, T, 55 LR REE 5 x5 R R o<
Pl 46 KB Akt/JNK3/Caspase-3 Fll NF-xB {5 5 1
2 7] A PR A AR, 2018, 28(10): 42-48.
TS, FFYH, MR, % BT AMPK/Sirtl @
S % S TSR e L P A A AT 45 49 K R I £ B
YEF [J]. " EZGIT, 2019, 22(11): 1986-1991.

A, B, mEL, 25 AV RS R R RS
107524 %5 o 5 AL P Pl B3 45 22 K BR. ATP BN e
AR R [J]. 5 E B SUE, 2001, 10(6): 345-
347.

B, TRk, SR GO R R R T S I AR A% K
SR ET-1 f5gm [J]. s BE 2527, 2009, 27(2):
314-316.

ZepdA, RAEEL, FRARL, 5 IR S AT
I e 00 - PR P B 4 2 KRR LA ZY ATP Bl AT
AR R [7]. P E PR G SRS E, 2001,
8(6): 347-350.

RBETN. 452 Wy %oF T A o tfe i 7 8 V7 5 4% R A3 493
PHVER RHLEITES [D]. KiE: KIEERIKEE, 2007.
FVUEE, BRb, SRS, 5. KR Ry AN BRIV
B 40 4R 3 Ak S AN A SR s (9], vk
%%, 2014, 36(10): 1546-1547.

FUNTE, BRPHZE, FR, 5. 07 R0 RIEGHRT 26 R Al
S fili 6 K BR B 4% B2 AQP1. AQP4. MMP-9 Ei&EH)
SEW[J]. W PR SEER PR 22 2% &, 2019, 18(18): 1909-
1913.

TR R o KRR R I PV S M BB A% 1
4P 4E F R ALER S [D). B3 TP E 2 K3,
2011.

SRR, BIEM. NE BRI MER (7], RS
A0 I 24 K, 2016, 14(11): 1242-1246.

UM, BT, T, MEMEIES I E iR B
MmESEIhEemK R [J]. R ESLHET, 2019, 46(20):



- 2116 - PED 2021448 #5235 BT Chinese Traditional and Herbal Drugs 2021 April Vol. 52 No. 7
17-20. 2012, 23(12): 3072-3074.
[83] fAIsCul, BRFIR, #RE, . DHiEgIRIT S LML [87] #&4. WiZIHL/RERA KA IT IR AL 5 B Thae A 4

[84]

(85]

(86]

Ja B DhREA AT AL [J]. B2 44, 2002, 11(10):
789-791.

E, WG, MR, & B SRR SBURMIIEE S 2k
B E RN 9] WACERER % ), 2017,
38(2): 214-216.

WiEE e, SRHAES. SR GRam N A A R R A A
G845 ) S B R 2% o b B B R (9], R ER AR,
2019, 33(15): 2692-2695.

IR, BRAN, FERNG. @IS Sk b i St
ZEJ5 B BR B B E I RIT RO AL (0], P2 E R E 4,

(88]

(89]

[90]

[7]. JTHEEE2Y, 2012, 34(10): 1547.

i RE B ML, S IE RS 3 S
2 K BRI R L R S IR A P E D [0]. TR R
2BE2EAR, 2003, 18(3): 9-11.

A, R B, FRERL, SE. KBRS KRR
PR S R R E R R AL (3], R R R, 2002,

22(6): 15-17.
FRITAR, Sk, &R, 25 3K H ORI 96 KR

P e TPV v B AR A U A 5 [J]. P2 IR
€24, 2009, 20(4): 773-774.
[riEmat EHW]





