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[ Abstract]  Ischemic stroke, which has caused serious disease burden due to its high incidence rate, disability rate
and mortality rate, is one of the key diseases that medical research and development personnel are concerned about.
However, the conversion rate of preclinical research result of stroke to clinic is low, which highlights the urgent need for
animal model optimization. Nonhuman primates ( NHPs) have higher similarities with humans in brain anatomy and
physiology. Therefore, building models with NHPs is expected to promote the transformation from preclinical research to
clinical treatment of ischemic stroke. This paper reviews the modeling method , evaluation indexes and model application
progress of stroke NHPs model, discusses the advantages and disadvantages of recent models and evaluation method , and
looks forward to the difficulties and possible development direction of NHPs model research in the future.
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Table 1 Common animal models of ischemic stroke
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embolization
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activation aggregation,  causing
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Pathological changes are closer to those of
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biochemical,  pathomorphological
indicators ;
permanent ischemia can be achieved.
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Simple operation, no craniotomy, good
reproducibility and low animal mortality;
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There is an ischemic semidark band; the
physiopathology  after stroke can be
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data information throughout the stroke.
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Susceptible to cytotoxic edema; lack of
ischemic semidark zone and collateral
circulation;  thrombotic  obstruction
occurs in the terminal artery and
differs  greatly the
condition.
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control.
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126 o LA B 2 2 2022 4 8 45 32 4545 8 M1 Chin J Comp Med, August 2022, Vol. 32,No. 8

oL, FEAT PR ZEAT A i I B S A RO AL e PR Y-t 45
FRU S AN NHPs [ cEE R 5 N SSARL, 76 T F0R
M EDREWE 5T h B A AT AR A AR T, i NHPs
IR B 0 & 45 B F R I5 4 55 (hand dexterity
task ) FHIC Yl PRVEHr T B, 4600 i A v i) D e 452 43
R FHUR  NHPs (RS HF A28 R 5 14
R EA, it S HLWZ 348 (CT) IR e i 5 A A4
WrZ 4 (PET) 8% 4% B AR (MRT) AL 3 52
(DSA) &, Horbr MRI X e ifin P4 fii 4 v i B L ek
P, o2 FATIG PR 2 6 AR T BL, 2 vh )5 3%
fEAT e 51 5 5 T MRI B4 9 i T e i #
( functional connectivity, FC ) 78 b & R % ¥,
Hernandez-Castillo 5" 3 FH £ B8 4 MCA A~ R AU
WHFERBL 3 4> FC AL 54T 0 BE MG, R FC I
D EIREANRAAI . X8 NHPs Jixi 26 o 5] v
SRS 25 14 Bt AT LA Ay i A v B A B8 2 4
) —FRAHSCHIFTE T 15, Al RE A B i 25 WG I T Y
AWARAE, T R W A b S B 2 AR AR O, BUE
A -HILEE 1T A 2 BB B R, DL S A P S Y
RE®INI .

3 BEFAERNA

a3 NHPs B ifin P4 o 25 s 80 1) 5 3 7T DL 43y
FARWE M N AL 415 T, AR s @A
JEREAS 7 AR PR T, AT 0 Sk gk K P R P e B
AL
3.1 SMERFRE

T ARREE MCA B 7k 8 W . 28 0E
PEAE RN 5t Ak, ANBEF AR B E A A s 2K
A EN T N (1= S T AW o (A e e
BRI S AET- T BRI R AE TR = A B 45
SRR RY I P T N2 0 ot P s 2 v sl i Sk
BITE K, I AR 5 4 0E T AR A CEAE M
K, % s e B AR A T KGR, 38 23 5% W R S b
ZRB BNAT RTTAL
3011 ffuln A e e FE T

I3 T L 4 o] i i B PR A B 7 B R
(), (HTFAKHE BE R, 5 51 I A5 958 22 0 i 3508 47 34 s
458, Meloni 251" SR FHAT N3 2 FF A, 76 &
AR NE A e S mm Bk 3l bk I BELIKE A5 01 MCA
i MRI BUSA E # %€, BT RRZE 90 min Ji5, BCT
BlkIe IRIZ ML, A5 45 7T LA RE S 850N
PRI MG A AR T FEE T (5 FH B AL B 3k 1

TN R IK - 18 ( poly-arginine peptide-18, R18) [ #f
ZOAEN . R18 M Ik A 2R bl 2 AR 4 1
L g Y B R PRI T 0> T
bR DU UK ZORL AR e 55, dRcdl 19 = 3] i IR
S b e A 22 IR s 2t v KUl A DT ER R S
FHEAWRE TGO, ARG TS  BARSET- R
ol ) B B % 1ML e MCA ALY 3 22 A7 9 55
nerinetide ( NA-1) B8 58 fil J5 %5 & 25 11 - 95 A&
BEPEAR 530 s b A K e el b v RUEB A | s R
B e o P AR R A2 T T ks R R
=G RIS S T AT IS AR PR AR S NA-
L B4/ DY R NA-L RIS G &2
R R (H TG BE 2 R Pl R TR A B
NHPs SRR N i 2 rpog BL2G Wyt R 4R 4L 1 nl 5
WA

3.1.2 AW s Sk

N E2 & ~1(endothelin-1, ET-1) J&—Ff i 24 44 1l
e AL LR T E PN IEEE U R E
H/NBIIK S PO ET-1 AR BE SR FR AT L8 5 i
BTEE, HRTC A T 2R R R R
T G ET-1 kA< PR SR 33X s 12 4 )R
B T AN B ™A% 45 1 ke 1 ), ELAS [R] A 14450 49
FREE 2K FET- %5, Le Friec 551 78 AR S
WIGAE ) Bz 2 57 1 3 S R AR 7 2T R Eh
B R S TR R A BT B iRAE,
N RRER 5 | B B9 I i Bl A ™ T R R 4k
I Iv) 77 T B R AT ) T I 2 o S A P T Rz B
PREIGIT RGO WT 5T, i T8 & P A 28 5 Nk
A BOARRL, W] BB 3 H] e FHC i /DN Bl R4 i A%
IPYRNRITRRE T,

IEAERE T AR IEAE DI I XU 2 AR
JPEARE T TZ R R B AR RIS
R AE TG BRI B, Ge 5512 sy 77—l
AL NeuroD1 J PRA 716 52 A HE Tl A fofe 1l 24 g A
SN UL N R 2R RE Sy r I R ERCIY PN ]
XA G 32 2y K J2 B 08 75 A~ B 7 b 0 S ET-1,
DA 5 Jry kb it o 1 453 0 g S A A v RS A | e
T NeuroD1 FEBERNGYT B4 N 41 B e 4k, AT LL3d 3 7
A BT 2 T AR T T AR B N H BB A, K
HONTA MR T A0 iy 7 AH L I R 7 i B
MR PN A Ao 28 JG 5 240 i o 2B BT O 1 28T, JX 2
M ICAT LATE NHPs KMk A7 5 B 148 X Fl
WIFETE I 200 B A AUE SN A s 32 40



P He R PR 2R kA 2022 4F 8 H A 32 855 8 1 Chin J Comp Med, August 2022, Vol. 32,No. 8 127

2 FeT NeuroD1 1FERIYT H:7E NHPs F 7 h
(1 DI FH AT 8 2 4 /N 3l ) A5 AU 5 oK o i PR it 46
ZIE 2R,
3.1.3  HEHE

5 HIEY MCA A4 ZERRUAT Bl 48 715 Bz J5e R 1l
G LI e A 5 (E il 2 v £8 3 ST T s2 AR 2R e
B, BT R 2 v i 32 Bl D RE VK S Y 52 W) L R
PRI R, eI AR A SRS I AT
IR FEPXT BRI 48 25 [ 2R/ 38 T 58 AR (]
eIl A B XIS, Puentes 5517 g5 7 —Fif
I LBV 75 T b A Ik 28 WS 1T 3 ik v ZE 1 7 i,
TR N RS2 v 5 0 BT 43 A7 ok A8
b, G5 RIR SR H B 2 498 170 W Jok 246 e iy 20 ik
REVS & 43k 1 T AL T R Bz sh et A B TIRA
TSR, SRR A Th A2 B D) BE Bk A K ST
Femg , SR RE YR G LT LS5 NARE
R 1A A Al AU 25 T L 3 0 S (R B0 ke = il
|, AN 5 N A A R 22 5, HRE A
WIPRBAR, FARIG 2 40% 508 4 H B ph 2 45140,
A e PR (Y — 25

Ouyang 25> fifi Ff] 22 i 5] ) NHPs £ 18 % F4 2
THLEE MCAO B BF5E il A vh 5 iz 3l D RE e fie 5
I AR HE TR G &R . BFoE R B XL 12 4~ H
Jei , A5 [ A0 e s R v v A 4 L A1 UE A A B
AR VUYL 4, Bl AR BEHUTAR AT BEAS 2 A R IA
SRV 1 BHLEE At 3 55 7 6 1A 3l 40 vh 3R A5 1Y 45 2R
PR o 5 25 57 1 it DXL AT R 2 Wk 245 301 0 U8 A A i
R (amyloid precursor protein) F 2544 5 A 25 It
AFRL, EABFFERI AR A 21 RIEmG 4 31
TR A BT AN 258 i BE B A i, NHPs Fil
NFE—FE NI AR IR BAT B A AL 8 AR BE Y
RES1, P, 2 [0 8 NHPs ] DL A5 0 2 v
T A TP TN A 95 5 1) AR G - AL o it 4 5
RS>

TR N R A A 88 2 0 T R 5 vk
T, ] i A v i 2 2 1 o B A B AR T T
MRS T EEAEN . B AR A
IVELF AL A AL, HRAAEE LU T R
BRE : SMBET AR 45 25 %8 sl 40 B 7 2R 5 5 TR
RIS FN S Y IC T FRET w5 25 5 5 | B o 2245043 A I
R A IR L 19 3 PR R BROAS /] g 45
3.2 mMEANNEREER

ML YA A FE L R A B AR 2 T T Jm)

KL AR ZE 4 A T8 R 5 | R AR B K
FrgEid I E B bk | 3 o0 k= A0 200E 3 ik 33k 350 3
ik, B F A6 21 MCA A5 RE 157 B DA & Jey k1 dsle
M, & HNRTAEMSE . BRI g Fo R
PRSP TR 4 5 5, MAh, T LUE i
W Rl 700 e T 3 B AR DUE R 2 ek
H b 0045 A 9 58 4, MR ) R 5, {H TG ik it
IR ERAE , RN REA OB RIG T i R 2

3.2.1 AL

F 3 B B il e 45 R EE T 3% B MCA LA
T BLPAIZE | 5 16 PR 0 AR AL 55 1m0 BT B
o B BEARL Y Sh AR RS | R 3 TR 5T ) 0 B X sk
BB A AR 2 W s Y 4 245 7 SR &
SRR A7 AR T 20 MR A i 2 R R T S 1)
KIHAAFAEDL, AT LI 5 I i A s A e S PR
2N R 2 F K S L i — A5 A T K e 2 R G g
S 11 R SR HILA

W 25027 {1 A AR 75 S g S A T i 2 o
RS Ao S e AR A7l AR TRD A A K v Bl ik
M2 B A i, A e 8 a1 4 1 R A MR A AR Al
P R, (A R BAE T S Pk B & A
A RO/ MESEAR R, B 2 R G WG, BN
SR LK 24 B R i 2 B R A A 48 R G, BT AT
SR, P NHPs 25 24 7 e 8 5 NI R 15 Ol
AL, BB S I B b DTk 5212024 10 11 22 4 M R 2K
P, Ramsay 258 (i i [ 44 142755 A0 W 3 A
O Ry i I S 1) = SN 1 R
JE 22 S 26K 0 LA A 3 5k 0 A i 9 SR 4 2
A B TG 2 AR P (0 A bR B, DAXEAC
R A R ST B R RAIE
3.2.2 TR/ EREE

i FH M B R EA . NHPs i 2 B 28 A
5y AR RAR B 0 0 RSE AR A ek
P ABH ZEA [ RST RN B MCA, {H2 76 PR
VE 2 R B 2 T A R R ) el S R S i £
N B 2 AR Y 25 1, B L 20 rp 2 v B R
PRL I T B B 3 FH T3 28 2 0 ) T 3 e 5, B
T IR 2 i A S it A TR R 1) 4 Bl R T T B
WHoE,

Wu 255 16 HAETIR X EE T R A P
AR AR AE T B 4 2 D RE AR A7 5 iR i
FEAAA LY, T 4 sl sk 2 A% 2 %) 30 ) i 8 B oy 7™
T FESE I AL K | Spetzler PE43 B FET- R H &



128 o LA B 2 2 2022 4 8 45 32 4545 8 M1 Chin J Comp Med, August 2022, Vol. 32,No. 8

TEMRRZH | I 2 5 3 VS, (ML) |, BE Ak
ME] MCA By LFR(M2) , R UL A s A . M2 F2ZE R
A BYEAERG ML A ZELA A 50% B FET -,
T P L e ZE IR AL B AR AR G TR
] RO 375 V) A R AL P Y ) T g e
JEAMEAEIE FE A KA MRT ARG B PR Il A 1 5
DA S AR AL 5 PRA AT L 1, A B8 1 AR
BN BT R AT B AT B8 H T I A2 3R 97 I PE A i
5%, BRASJRARAVEB AR T Ry 52 2% U L 4 il A% ZE 0 D)
NLE, PIFPEAIEIG R I E 22 5, it — 2 f
FE SR i PE RS ) il AR ZEARAIE T B R S
3.2.3  ZAetiR

IR — Uit U A B MR R 1 J e A
AFRN Bk, FHEEZE MCA 4 2 Bl i vk i A< v, 7]
P e A S R, XM PR TFA
TR AT R A3/, AT LA 4 o i i s ] PR AE
Fay s 28 Bl W i A R R e Tz . R IR
AR XERIF T A ZE IS P S A BN 2 R i A DG AR
A0 1 240 g B 2k 48 L NHPs 2648 MCAO A5 70 ] ) 35
BHFRA T g P X — s, Yeo 251 0]
LRAERIRL HER T F3k CD68 1Y /NI 5 41 i/ 15 5 40
fn] gEim AL 43 TCF-B 5 R IAPTREM , K i
T NUENE CD68 /)N e J5T 241 i/ FL gk 4t At 7 fig A& W A
FROYR YT A FLING PR G A b B 35 10 i 7 4 26 3 R
At HAEREE 02 10 B & P P, T i AR
MBI 58 SR R BT 30 min BEUNPY | 5k
R 2R A 5 | %) B 220 T 3 5 4 R T) it ELF 1 o 4
TR LS ELAR X Bh W) AR A ™ A 2Rk, X Fh
BOARUATE & A T o (AR e ZE MR 5
e AR IAS 31 25 F-ARIEYT IS I P T2l

SFRIFBA L, M5 P9 A T7 35X 525 3 )
(AN 550N 5 A5 700 o O PR 0 5 A I A8 9 A T
BHZE | BBz T N2 i A v (4 95 A8 SO B, TR I o
WA BTN A A FE AR FE B A AR B
ARFEARZER T 3 0 FH A 2 55 SRy BR A
3.3 UFFESE

Stk R F AR/, FET- R AR, 7T LUE
HRESE AT A /N B, B R A 19 o] AP
TG M, T KBRS g b A A i Fop 28
IReSTEA S5 2 JAWRE , hiAE 200 h ik 58 &
B NHPs SO AL 22 K 52 3500 | ] 5 3dr L 19328 3))
Yifeskia , I E S H TR A PR sh ek &
FRTFURIE bRy a2 ) HRTE & T

B GO AV A 2 22 RO AR 22 75 3 1Y NHPs
i ZE AL Yang %5 SIESE cireSCMH1 7] i 25 2
A A 7 T 1 T T A il A e AR R 1 i 22 T g
PR BT S P BRI S, NERIR RNA 2 TH 45
7N T e G R 407 )5 A 2 D Re s = R B AL, I 5
SERIR RNA () e 3 (] 328 26 56 g BiF 5 i 2 17 AL
B SR, Ot Ak 2% 1 7% 5 1 A B8 38 7 38 7 T
Uiy, A% 7R P 7 R T A EFE O O A R AD A D
P

4 REERE

NHPs fisi 5 AR R 28 08 248 & 8, E LT
Biits LR R 6 I7 K BUS S0 58 b T2
e T HFIE A () NHPs A58 2 28 E W 76/
BRAE AP A A KN v 3 Ik P ZEARE L) R A 1
R ELA LR () B 483 405 AR A0E 8 FH 2 o G
PA: PR A5, R B S T R R R i A
BRAY , ELATE AU 0407 W B, 305 T T A 8 J Joit 26 1 /)N o,
B N T LT Ak % M E R 0 I BE S 1)
TR A 298, NHPs Bl If 777 v A R 32 B 67
FHR G~ A [ S BT-1 79 R R S A TR ik
FRORD 3 FH 0L/ ISR BT 04 24 8 094 9T 2 B
55 MLAE P A AT R I e B R BT R
VA Rt BHLAEL 1) Bl W A R 5 et P Tl A BBk A
NHPs fisi A< Hpos 8 535 A F T #9725 9 T sk
M ; i NHPs #4) S 20 i8R, 5138 F T A 5% i
A v S A R T S 40 B R e e AR Ak, AR
& R BLY R R WS Al Y NHPs Fh 285 40
Bl 5 SR A Al B[] 4 o dn A s R A 2
HFiz3h K ph 2 Dy B 45 03 1% AT 5T, ELOG I Bz 2
A AT L AR BEAG A, 22 i [T AR e AR IR
PR L) R B A 5 5 N AR AL, 1T AT ROTAh
2 ia s E A IIEe, SR, X T HE—Fh NHPs o
JRUARE R 2 0 B AUL A G BT A FUIR B | I i ads 3
AR

Yo 4 1k, K 250 NHPs fiti 2 s 8 % ok % 18
TR 2R, 5] O DR 0 R R I ) s g A AR Xt
PETRIG PRAH G MEAR # B2, A, BT NHPs 2
TR 5B AIF 5T S 3 b 20 O 390 1 0R DA
FREREB R M AT RERAE T H R 208 5 [ B
MRS, W5 16 0 S b A e By Be st 47, e 26
NHPs HRGR AR T5 B — A e it (AR R
S, ERTME—— D Ak 4 St A A TR T



P He R PR 2R kA 2022 4F 8 H A 32 855 8 1 Chin J Comp Med, August 2022, Vol. 32,No. 8

129

TR L PR K R B SRS Y T A A
A L RDA T Hh R BEESS SR A 254 NXY -059,
HIFARAENG ARBFF b s M2 P ER 2
PR LI AT FEA AT sl B2, I R AT AT 52
O HR TR i 2 R ROR ST T BN S B R T
PEE I R, SR HC WG 15 2 B )-NHPs- A 287 1 S8 B A
A BITHACRCR  BEARIR T KU

S 3k

(1]

[10]

[11]

[12]

[13]

[14]

Roth GA, Mensah GA, Johnson CO, et al. Global burden of
cardiovascular diseases and risk factors, 1990 —2019; update
from the GBD 2019 study [J]. J Am Coll Cardiol, 2020, 76
(25) : 2982-3021.

Kaiser EE, West FD. Large animal ischemic stroke models:
replicating human stroke pathophysiology [ J ].
Res, 2020, 15(8): 1377-1387.

Neural Regen

Sommer CJ. Ischemic stroke: experimental models and reality
[J]. Acta Neuropathol, 2017, 133(2): 245-261.

Zhang 7Z, Wang S, Du L, et al. A pilot behavioural and
neuroimaging investigation on photothrombotic stroke models in
rhesus monkeys [ J]. J Neurosci Methods, 2021, 362; 109291.
WIE, UC, VRIS i AR b 25 i R R 5Tk
BN [1]. 2427244, 2017, 52(3) : 339-346.

Fan J, Li Y, Fu X, et al. Nonhuman primate models of focal
cerebral ischemia [ J]. Neural Regen Res, 2017, 12(2): 321-
328.

FER, RRRR. SR SR R R [T]. BB
2FLETR, 2020, 26(10) : 1881-1886, 1892.

Khateeb K, Yao Z, Kharazia VN, et al. A practical method for
creating targeted focal ischemic stroke in the cortex of nonhuman
primates [ J]. Annu Int Conf IEEE Eng Med Biol Soc, 2019,
2019 3515-3518.

Bihel E, Roussel S, Toutain J, et al. Diffusion tensor MRI
reveals chronic alterations in white matter despite the absence of a
visible ischemic lesion on conventional MRI; a nonhuman primate
study [J]. Stroke, 2011, 42(5) . 1412-1419.

Fukuda S, del Zoppo GJ. Models of focal cerebral ischemia in
the nonhuman primate [ J]. ILAR J, 2003, 44(2); 96-104.
Tajiri N, Dailey T, Metcalf C, et al. In vivo animal stroke
models: a rationale for rodent and non-human primate models
[J]. Transl Stroke Res, 2013, 4(3) . 308-321.

Dehkharghani S, Fleischer CC, Qiu D, et al. Cerebral
temperature dysregulation; MR thermographic monitoring in a
nonhuman primate study of acute ischemic stroke [ J]. AJNR Am
J Neuroradiol, 2017, 38(4) . 712-720.

et al.

Ramirez-Garcia G, Harrison KA, Fernandez-Ruiz J,

Stroke longitudinal volumetric measures correlate with the

behavioral score in non-human primates [ J]. Neuroscience,

2019, 397, 41-55.
Bakken TE, Miller JA, Ding SL, et al. A comprehensive

[17]

[18]

[19]

[20]

[21]

[22]

(28]

[29]

transcriptional map of primate brain development [ J]. Nature,
2016, 535(7612) . 367-375.

KA, XN, AR, AR b BORS I i 2R 0 A £ A M ok 1
RGP [J]. PREEEBRSAARER, 2011, 21(8): 53—
56, 60.

Hernandez-Castillo CR, Nashed JY, Fernandez-Ruiz J, et al.
Increased functional connectivity after stroke correlates with
behavioral scores in non-human primate model [ J].

2017, 7(1) : 6701.

Sci Rep,

Cook DJ, Teves L, Tymianski M. Treatment of stroke with a
PSD-95 inhibitor in the gyrencephalic primate brain [ J].
Nature, 2012, 483(7388) . 213-217.

Meloni BP, Chen Y, Harrison KA, et al. Poly-arginine peptide-
18 (R18) reduces brain injury and improves functional outcomes
in a nonhuman primate stroke model [ J]. Neurotherapeutics,
2020, 17(2) ; 627-634.

Hill MD, Goyal M, Menon BK, et al. Efficacy and safety of
nerinetide for the treatment of acute ischaemic stroke ( ESCAPE-
NA1) : a multicentre, double-blind, randomised controlled trial
[J]. Lancet, 2020, 395(10227) : 878-887.

Dai P, Huang H, Zhang L, et al. A pilot study on transient
ischemic stroke induced with endothelin-1 in the rhesus monkeys
[J]. Sci Rep, 2017, 7. 45097.

Le Friec A, Desmoulin F, Demain B, et al. A reproducible new
model of focal ischemic injury in the marmoset monkey: mri and
behavioural follow-up [ J]. Transl Stroke Res, 2021, 12(1) : 98
—111.

Ge LJ, Yang FH, Li W, et al. In vivo neuroregeneration to treat
ischemic stroke through neuroD1 AAV-based gene therapy in
adult non-human primates [ J]. Front Cell Dev Biol, 2020,
8. 590008.

Puentes S, Kaido T, Hanakawa T, et al. Internal capsule stroke
in the common marmoset [ J]. Neuroscience, 2015, 284 400
-411.

Ouyang F, Chen X, Chen Y, et al. Neuronal loss without
amyloid-B deposits in the thalamus and hippocampus in the late
period after middle cerebral artery occlusion in cynomolgus
monkeys [ J]. Brain Pathol, 2020, 30(1): 165-178.

BBR, e, B, &5 R ARIKERA [J]. PREB
BekeHl, 2016, 31(7): 773-782.

S, AN, Rl SR NN ATT R IE AR K2
YRR B B RIS R [J]. TP LA A,
2018, 28(5) . 16-20.

Wu L, Wu D, Chen J, et al. Intranasal salvinorin A improves
neurological outcome in rhesus monkey ischemic stroke model
using autologous blood clot [ J]. J Cereb Blood Flow Metab,
2021, 41(4) . 723-730.

Ramsay L, Quillé ML, Orset C, et al. Blood transcriptomic
biomarker as a surrogate of ischemic brain gene expression [ J].
Ann Clin Transl Neurol, 2019, 6(9) : 1681-1695.

Rl e, T, 5 B AR KRR G 39
BB IAR [J]. hESSE PR, 2011, 19(3) : 263-



130 o LA B 2 2 2022 4 8 45 32 4545 8 M1 Chin J Comp Med, August 2022, Vol. 32,No. 8

268. [34] McCabe C, Arroja MM, Reid E, et al. Animal models of

[30] Han Z, Liu X, Luo Y, et al. Therapeutic hypothermia for ischaemic stroke and characterisation of the ischaemic penumbra
stroke; Where to go? [J]. Exp Neurol, 2015, 272; 67-77. [J]. Neuropharmacology, 2018, 134; 169-177.

[31] WuD, Chen J, Wang B, et al. Endovascular ischemic stroke [35] Ikeda S, Harada K, Ohwatashi A, et al. A new non-human
models of adult rhesus monkeys: a comparison of two primate model of photochemically induced cerebral infarction
endovascular methods [ J]. Sci Rep, 2016, 6. 31608. [J]. PLoS One, 2013, 8(3): e60037.

[32] Bihel E, Pro-Sistiaga P, Letourneur A, et al. Permanent or [36] Yang L, Han B, Zhang Z, et al. Extracellular vesicle-mediated
transient chronic ischemic stroke in the non-human primate: delivery of circular RNA SCMHI1 promotes functional recovery in
behavioral , neuroimaging, histological , and rodent and nonhuman primate ischemic stroke models [ J].
immunohistochemical investigations [ J]. J Cereb Blood Flow Circulation, 2020, 142(6) : 556—574.

Metab, 2010, 30(2): 273-285. [37] Fs5&, skil, &XFE, 5. M4 PR ZE K 2 Ikl /EIEA

[33] Yeo HG, Hong JJ, Lee Y, et al. Increased CD68/TGFB co- RERA AR R OF5E (1], T E RS He 5908,
expressing microglia/ macrophages after transient middle cerebral 2012, 18(5) : 401-405.

artery occlusion in rhesus monkeys [ J]. Exp Neurobiol, 2019,

28(4) . 458-473. (Yfm BHA)2022-01-21

FELEHYFESBEREZ D L —O0ne Health SHREFGIE” BTN EE T

TEVFRIFTT , Professor Geoffrey L Smith i — D48 Y s i 55 75 AN 22 18] AL R 75 223 U4 i, B0 TR
P B T35 2022 ARG B EEAR S AL YL RIS TS H AT TR B ANA T RS, BRI ERER T
“One Health” B BRI N IR B B G, B6AT“ One Health” (Y FRS HEIBUF AR ZE L EHmE
AT SN N B SR AR A Y B SR S — D T STAT R E A ST S, P EE SRR A
28 T AR AR L AR R 8, S0 D8 ) SFER AR B 5 TR X, U s iR B A Ak FT A B A Bk
i PR AR RS T, Dr. Judy MacArthur Clark 45 i, 3041175 2 50 47 M 2808 FESYIAR OC A 514552 “ One
Health” YRR | TG 2R B A A RBUN B AP G 1E . [ 2 1 27K b i 4 2 ey s ot [ —fe B
W RS AR RAITSE .

S 2 SR M 2L AT A T M 0 A g S8R
2B R G R AR I T TR SRR

I n B AR N BB Je 16 s S ah , AU Je S ) R BHIT T AR $5 8 1 g 00 58 e 7 #2574 [ B
ARAGV 6 FARMAENE T, IEFAT G0 8 S s i BHA A 7 SEIRAR T, S IR ZA R 3
“One Health” MSAEAL Y B 42 P A B EAE T, DFRAR ST, = 5% BRI AR 3 AR 2 KR OG L 19 [) JE
HEAT TR AT RIARA L FRAT T2 2 BRI, PRSI L B K Az b B S 5k s R U e is 3. JF
TR E 22 ARV T WG R TAE B R AR A v e 3 80, i o v e B PR, 5 b E 5L B
Yt Sk m e B2 RSN B AR



