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Dexmedetomidine pretreatment enhances protective effect efficacy of pericytes
agaist acute lung injury in septic mice
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[Abstract] Objective To investigate the effect and mechanism of dexmedetomidine (Dex)
pretreated pericytes (Dex-PCs) on acute lung injury (ALI) in septic mice. Methods Mouse model of sepsis-
ALI was established with intraperitoneal injection of lipopolysaccharide (LPS) at a dose of 10 mg/kg. A total
of 96 C57BL/6] mice were randomly divided into sham operation (Sham) group, ALI group, PC treatment

group and Dex-PCs treatment group. The mice of the PCs and Dex-PCs groups received a tail venous injection of
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5%10° PC cells, respectively, whereas those of the Sham and ALI groups received equal volume of normal
saline. Flow cytometry, immunofluorescence assay, whole-body volume tracing system and ELISA were used
to observe the changes in the colonization of PCs, pulmonary vascular permeability, lung function, serum
TNF-o and IL-6 levels, as well as the survival rate and survival time of mice at 72 h after LPS stimulation.
After PCs and Dex-PCs were exposed to 10 pg/mlL LPS, the level of intracellular reactive oxygen species
(ROS) was measured.

permeability of pulmonary vascular endothelial cells, extensive extravasation of Evans blue, severely

Results Compared with the Sham group, the ALI group had increased

destructed of lung tissue structure and massive inflammatory cell infiltration, higher lung wet/dry weight
ratio, elevated serum TNF-a and IL-6 levels, and declined lung function, and no mice survived for 72 h after
modeling (P<0.05). Both PC cell treatment effectively alleviated the pulmonary vascular endothelial
leakage, reduced Evans blue content per unit tissue, improved lung pathological structure, lung function and
inflammatory responses, and significantly improved the survival rates in the PC group and the Dex-PC group
(P<0.05). What’s more, the therapeutic effect of Dex-PC cells was significantly better than that of the PC
cells (P<0.05). LPS stimulation induced ROS accumulation greatly in PCs, but no such effect was observed
in the PCs after Dex pretreatment (P<0.05). Conclusion Dex pretreatment significantly enhances PCs’

protective effect on pulmonary vascular endothelial barrier functions in septic mice, which may be due to its

enhancing anti-oxidative capacity of PCs.
[ Key words |

function

dexmedetomidine; pericytes; sepsis; acute lung injury; pulmonary vascular barrier

Supported by the National Natural Science Foundation for Young Scholars of China (82102279). Corresponding author: HU Yi, E-mail: huyi921@sina. com

JHeEE T 2 M5 43 (acute lung injury, ALD) J2& FH 4%
B PEMOLAE B G PR ™ A AR T B B R M A%
1 A f R R A B T R AR T R Ik
2096~25% "', FCIG B A AR A 22 B i 55 48 9
T A0 3 PR S, B A R T Ry AR IR I LR
fiE™ . ALLAYIA YT B R5 02 W ML AR YT 1 it , 8
ST 3 M DR AP T R R T TR A TR 2 i
AR RTIA 3 A PN R 8 i A S e
BRI R R O — ST AR TR R I,
BT e B R o A A 1 100 A8 PN B B R IR T B
BT R SO R AN

JEL AR AL T R G N B Al b, 3R ok
5503 WA FH 1 V8 D9 B 200 B R B R R i R
AERF A N K BRI RE , Wnf AR K K B (transforming
growth factor-B, TGF-B) . M4 P Bz 2 K K F (vascular
endothelial growth factor, VEGF) F1 g 5 2 B¥ -1
(sphingosine-1-phosphate, S1P) AT A N R R R
Iy RE B IR o e B 0 M il 2 45 2B kR i BIL R 22
— L T A I R ATEESS 2 W, AN 2 R 4
X H LA P T TS B 4 R R B, SR
P & 40 M A — R BE b B MR B /) BN 1M 4 R
FEDRE EVRITROCRA IR . PRI, ey $i s Jo) 40 i i

SPRCREARIE— 2 IRADT I

I, 52 Mo 48 i A% AR RO 199 3 2 I DR 20 B A7 0%
AR SLRE ) 22, HLIG RS R 5] B AU AR 231G it
e ZE A o B B BIF 9 R B, 3 e A/ 3R 7 4k B
R R 20 M , {3 200 i 7 £ Bt e 5K — LE Th g ik PR AT LA S
S A1 ML B ATV SRR T, TS HTE: 25 1Y SR B - 411
AR UR T e R i PR A LA A SEFE K
7E (dexmedetomidine,, Dex) A] /F ] T [6] 38 5 T 20 Jid 1)
o2 3 AR 3 T T RS BT A AL I K AE 1 Dex 2
— PR R o2- ' 1 IRER SZ B B
PR AR 38 ] H AR M 4 B B v A R S R B
B R FSYIESE Dex B HUEALIE RN 1R
TEDFIECESS, A MM 2R I APAE a2 2 R H Dex 2
T o2 SRR R KT A AL RE ) , P2 R Al S RS AE AT
17 238 B AR A7 T i /) BT ol 7 5 5 B e 1o AN T
PRI, A BIF 5 400 SR Y 2 i /) Bl o A i 5 2 45 284 A
LPS Kb 3 J) 41 i, 258 A7 S 6 WK A T4k 34 ) 4 Jid 7 e
BERE /) BRI 11048757 B D) e rh B9 S HE A E AL
1 MR5FE
1.1 EZ3K5)]
1 AR E W A b 7 UL AEHIAT IR A 7



http://aammt. tmmu. edu. cn P 2275 R 2 m43R,2025,47(2) 103

TNF-a,IL-6 ELISA i &1 F o1 [E Elabscience 23 A ;
JE 4 % FH 85 27 3 0 1 32 B Science cell A 1] 5 F12 K7
FRHE AR F B IA H 2€ [E HyClone 23 F] 5 1640 15 #7356 |
A i G4 Bl CellTrace far red W4 H 3% [E Thermo Fisher
Scientific 24 ] 5 1 PR R &0 A P E 2 2 R A
) g2 R E (Evans Blue, EB) . T Y i i it
W F 32 Sigma 23 A IIAEHU R —BT L FEPT R = H00
H 2% [ LI-COR /2 &) ; PDGRF-B.NG2.CD146.CD31 .
Z0-1.CDH5 LRI H HE[E Abcam 23 7 5 i APy (4
7% .PDGRF-B .NG2.CD146 .CD31Hi/A& Mg | BD A .
1.2 SEHHHAAERE S

SPF 2% it JE 6~8 Jil C57BL/6 /INERL 96 H, WA 4%-2F
TR iR (2045) g, H i ZE 4 (L e 2 vt SE IS Sl vhon 4
HE A R, SRS 12 he AWFST 2 REF 4 (0 B2
PSR B B B 2 E(AMUWEC20210873),
P E AT AR B . 96 K C57 /N4 HE B
MUECFRIE 7 R 4 A AR TR (Sham) 20 . 2Pk it 43
(ALD 4 JE4IIEIETT (PC) 4 A7 5 FTIK g Tl ik #= J&
Y36 T7 (Dex-PC) 41, BE4H 24 H . ALI 4], PC 41
Dex-PC 2H 3 35 16 J85 1 55 LPS (10 mg/ke) il £ HEFEAE /N
B eI sk T R R 6 h S R ERIK AT 45
F PC #l Dex-PC(5x10° 4~/ H) , Hovp PC 41 45T K kb 2
B JE AN, Dex-PC 2045 T 1 wmol/L A7 S FEIbK R il ik 21
24 h 1 JE 40 , Sham 2H A1 ALLZH FE 8 K 9 45T 100 wL
G AR R K AE X IR . B 16 HUR AR /N R
72 WG IRV RUAEG 2 S 2 HE RS )l LI 1.
1.3 ik
1301 2 B A TR A4 928 20 O 2 /D B s A
FAg B IRASIEE 2 F R RN RUR
PR R AL, 3555 28 3~5 4K, b Jo) 4t 4 7 ot =X 40 A
RUEE . 1400 Fil 45 B 3K 90%~100% , JFH i TS AL A
PO B . K AN AT 100 pL 20455 1. 5 mL EP
BT ESmAPURY @, S bR SRyt .
PDGFR-B(PE) \NG2(PE) #1 CD146 (APC) #% £ 1: 200

DexTiiAbE RS BRI

i B, LS N B b o ME BT AR 4 1 : CD31 (APC) #%¢ |
1:200 # B A il Bl i s AR EH (B H
20 ) o [RIARE X i BB ] 440 L2 A 40 L S g3 R Sl Aar i
Vo 20 B 2 b T I SR AR A% SR L, foF 4 AR Rl B A
60%~80% , 4 % 2 5 W & [ 3£ 30 min, PBS YE 4 31K,
5 min/IK T INZE IS 208 T B4 30 min, A2 R
fA, 3 513 hn e 20 B b 3 M PR (PDGFR-B U NG2 FlI
CD146 ¥ 1:200 7 B ) FlIL & P9 Ez b i 44 (CD31
1:200 7 B8 ) , 4 Cid i, PBS PRI 3 UK, 5 min/IK, i 5
—PUAXT R Y P BT, IR R ROEIEE 1 h, PBS Uk
%3, S min/¥ , DAPI(1:50)37 “ChEYE S 10 min,
PBS PRV 3K, 5 min/Ik o 7SR AR I SR T W2 ] 41
bR S A

1.3.2 SR AR I e S A il 2 2 A e ) o
o FESEATAIMIE YT AT, 0 A 40 B A YLk (121 000)
X} PC . Dex-PC #4730 min 4t 0, 110 21 €6 (APC)
O fili 2 23 2 A ) 200 e 50 et 0 47 3 200 L A ARG T
Z: WA S22 2 WA 7 i o 4 4% 2L /N U 411 48
20 LB B AN L RS 100 L 4365 1.5 mL EP 4
FHF Ja 2k EHUG I AR 8 400 A B0 , B EALAn e
H5x10* 4~ F BB T AR 4 /) BB A2 i B v 4 i 25
FIR Y2l (25 L) o Q% i 4 4 5 A 240 o 4 o
AT RPEDIERT I . B AL/ L 208 T 4 %%
R EERMHI 48 h DL b KB 12 h, a3, U1 A4
FER U R JREE N 4 wm U) 7, JBRBS A K, w5 50 A
TE oK B E HiE 3 min, HAREH1E PBSPE3 IR,
5 min/AR, DAPLYA% , G, HOGILIR AL 10 flUss T e,
1.3.3  JEHAUMNEALR B (ROSKIN 525843 K IE
HOOTREZH (C 2H) N 2RI (LPS 41) Fidy SEFERKE
AL Ne 2 ZH (LPS+Dex 41) . LPSZ:10 pg/mL
e B 1Y LPS Ab 5 40 i 24 h; LPS+Dex 4 : 1 pmol/L 47
EHTIK E TULL IR 401 24 h 5, FEFH 10 we/mL LPS &b
PHFIME 24 he FRAHMIRL G FEIR 60%~80% %8 1:1 000
FATCILIE F12 R R R fipe 27, 7" - PO N L TR EL

P4 PS4 e
§ E § W
(24h) (6h) (24 ) (48 h)
—24 0 6 30 80

B/ h

1 ZRRaFnEh¥) SRR (ER B B MR 2 E



104 Bl 2242 K22 41, 2025,47(2)

http ://aammt. tmmu. edu. cn

(dichlorofluorescein diacetate, DCFH-DA ) , 40 it 2= %485
FRHEJE MA 1 mL A B 4P (1) DCFH-DA . 7£ 37 'C,5%
CO, 20 L35 248 IR 20 min, PBS YEWANMI 3 YKk, LA
T AR IE AL 59 DCFH-DA . £ FITC 3 18 JH
WOLIL R WM MES . R Image J {45313
PR

1.3.4  JfiiR/ TR b B A/ B8 2 il
W, Sz B L RS LRI AE 60 CCTF TR 72 h
Je e T DAY/ R EAE A PR i K s O
MIFERT .

1.3.5 Jilip 3¢ ¥ (Evans Blue, EB) %€ %
/N2 B # KT 5T EB (2 mg/kg) , 30 min J5 ZbFE /N,
AR KHERT Il HSUIEACR LI (. BUIZHZE 100 mg,
SIHJE ML mL HBERE , BT 60 ‘COKIAEAH /K 48 h
Ja B B0 (4 °C .8 000%g 10 min) , U 3 IR
(4 °C .16 000xg . 10 min) , B 77 7 A 42 K B b
D72 ACHE 620 nm BRI 72 2% B . AR s o4 1 4%
KIGEB &L EB & & (pg/g) =AxH BEE B (mL) /il
T (g) , A SRR 3 b o i 28 0109 7 B R A9 A RE 5 EB
P, B0 R pe/mlL.

1.3.6 2HEBINC RGN/ NEMIEE K
BB T2 B AR BECAE 30 min, £5/0 Bl 2 HA S
I REL E 90% LA LB, E£210 5% 5 min, A H/N Rk
LS B AR IIE 6 4 B IF 3 H B S0 3 R
RO T PR U RS ] PR
50% "=t B X 07 18 I A g0 3 RS St ]

1.3.7 WL AKG L (HE) et B 4L/
SUITAZUE T 4% 2 RPEE 2, AW A 17
HE Yoy, UL il 41 41 04 BEAE Ak, I3 HL k479 B3
BivEsy o ARAE I KBl | 2 A 20 MR At AS 3 4 4~
7 T8 %o Ffi 8 0 155 0 S A7 BT 4 A 1 T 4B
TN 043 (T0)~4 5y (AEH T8 ), KGN : JEii i
R 053 5<25% [N 143 525%~<50% A5 4 2 43 5
50%~<75% Wi R 3 4 5 =75% 4540k 4 41
1.3.8  RAERFUBERI  HUA- 4/ BUIR Bk ik
11 mL, ZEFEE 2 b, B OHCEJZ I (4 °CL1000% g
10 min) o >R ELISA 125 & 4 D /)N i 35 48 i X+
TNF-o IL-6 AR B, ELAARSRAE LR WL 45 .

1.3.9 /NERAENWEE  FEREFIKS TR
ITPEEAT BN BRI 3%, TR B AR B ROK, LG
HJ 1R b, BLEIRYT R 72 h, il /N BB AE T ]

1.4 St

FHSPSS 13. 0 B AFHEAT Ge it 24 b B, T B BEORLLA
xes RN, ZH WHBCR AN R T 2204, NPT L
R H K95, 47175 S FIAF5 I [8] R JH Kaplan-Meier 4=
FE5HT o KBk IfE @=0. 05,

2 #R

2.1 AR ey i

et FH 9 =2 200 i AR X il S AT B R AT S 2 R
I L DR T e s = R L E2Y (D N 2(neur0n—glia
antigen 2, NG2) | Il /N # i1 A= 4 K A F B (platelet-
derived growth factor receptor beta, PDGFR-B ) F1 2 4 %
A EL R/ (MCAM/CD146) [ 315 % 2535 99%,
DA B bR R A« I/ VER- PN B A 50 F(platelet
endothelial cell adhesion molecule-1, PECAM-1/CD31)
PR <19% (81 2A) o #F— 25 {0 FH 240 il G e 5Ot B R
X JE| 2 M AT %, 45 2R R, NG2, PDGFR-B
CD146 ik fHM:, CD31 Kk 2 M (K 2B) .
2.2 Dex R4 FZ T 4a B BAL B AL 1 69 %R

LPS Zb ¥ 24 h J5 , LPS 41 J& 40 i ffd ;N ROS 1 2% Tt
15 (P<0. 05) ; Dex FAL #J5 , LPS+Dex 41 J& 40 )it AT F5 471
LPS 175 5 1Y A0 0 8, B0 LN ROS I 25 T % (P<
0.05). WA LPS figi 3 J8 40 i S Ak B 380 9, Dex BE
P v SR A BB AN SRR T . LR 3.
2.3 Dex TRAL 22 )5 84 ) 2 B A2 B 31 € AR 4L 38

R T RFEANE] PCIRYT 5 76 Il 04 5 Al K, oK
FH C57BL/6 /N ERUE 1 1 5 10 mg/kg 19 LPS, 6 h 5 P38
i & i Dk 43 90 46 3 FH 240 M U4 B CellTrace Red A3 ic
i) PC Az Dex T 4b B 4 PC, fc 2% 38 o 7 =X 40 it AR
B P e RGN fi 2 2 Hp A S ] 40 e ) B . X
53R BoR (K 4A B) : PC YLD A Tl , 1Mif Dex-PC
2H 7 it 5 ) A A 0 (P<0. 05) ,  PCAH Y
1. 844% . Ty D LS HE [FIAE B 7R Dex-PC 41 A 45 i
W (K4C) ., 454K, Dex AL FH 5 AE % 14 55 F& 20
ML M B i /) BSOS 1) 2 A i
2.4 Dex TRA L JG & B 2 feL B & IR 2 92 2P I 3 4%

20 W E iR A

AT A A R AR AL & B, 55 Sham 2/
FRAH LE , ALLZH /)N BURAT i 457 o i ) ™ Ei 32 i, R A2 ™
il K M, 8T BT HG 3 i T 70. 7% (P<0. 05, [#]
SA) s AIRYT G , PC ZH/INERUI K e 4 22 e, 1/ I
ALV FRE T 18. 6% i Dex-PC 21 7N BRI 7K i i
EUCE B PCANR/ T BT LR T 23. 0%(P<0.05) .



http : //aammt. tmmu. edu. cn i 422 R K224, 2025,47(2) 105

H
i

200 PI0.03%)

PDGFR-B CD146

600 400 9

P3(99.63%)

P3(09.06%)

4004

ount

200

Count

Count

(

)

- : 0+
0 10° 10° 0 10° 10° 0
PE-A PE-A

%0

P4(0.00%) 600

100

600

P4(0.06%)

400

v
S
S
Count
N
S
S
Jount

Count

200

(

[S)

[(R SME— - 0 Jelerss
0107 10° 10° 10° 10° 010°
APC-A

0 T T .
010* 10° 10* 10° 10°

APC-A APC-A

A

10° 10* 10° 10°

Marker DAPI Merge

“ o A Lo
wd 7§ x . f N &, S £
v & Y - « ¥ .
*
> \ 4 >\
4 AR P G
X% & WY
y | J oy
’ ‘u"A' P4 7 L\
o s TR 00 pm i Ny
> . ! ; 2N
y ¢ R/
. 3 . -
»AT - € » AT
0 » \Fy 4 <
B ~ [« ~
5 &, .
. , = f
0 100 0
\ \
\ ‘ \
100 pm

100 pm 100 pm

_‘B

PDGFR

CD146

CD31

AR X AR T E A B 5 R T B tm e

E2 Rt EAMaRmREmRIE

(O | LPS 2

LPS+Dex 2H 20 1
a
o 157
o
e
2 10
=
mm
= 54
b
0=
Ctl LPS  LPS+Dex
A 21 51 B

A: 575 %KAM ROS; B: R0 A8 %5 35 K58 B %3t ;a: P<0. 05,5 Cl 48645 ;b P<0. 05,5 LPS 20 145

B3 DexTisEXEMMEMEBN MR (n=8, rxs)

PE— e i R # kST EB, 30 min 5 UM 2H 20082 &
BE (& 5B) , Sham 41 /I BT 2 T 6 0, JL-T- JC i 6 5
S ALTZH /N USRI 48 % 26 ™ S8 T , il 4 40 2% 1 5 B
R WK 4, BRS040 EB & & 4 Sham ZH 19 2. 21 %
(P<0.05) ; ZHHIIAIT IS , PC 4L/ EB AMB Uk 4%, fifi 28
U RO, AN 2 EB SR ALLA FRE T
22. 8%(P<0. 05) ; Dex-PC 2H /]~ fRUfili £2H £ 3 1 €2 B
st | W OB 5 B b B A1 21 EB % & 4K PC
ZHRET 33.3%(P<0.05), iHid Western blot 17
AR, WA A AL/ BB P Bz %% 7% 82 7R 11 Z0-1 fl

F5 %526 11 CDHS M A28 40, 45 1k 31 ALLZL /)N B
Z0-1F1 CDH5 K3k ¥ B 3 T B (P<0. 05) , £ 75 ifi 1 4
DAL B 200 L A 1 S RGN A IR YT )R L PC AL/ R
CDHS5 (33K 7K ik 5 42 5 (P<0. 05) , T Z0-1 By K35
KWL WK & 5 Dex-PC 417N Bl CDHS  ZO-1 ) 3k 7K
S dnb 2GR i I BB e 8 , 5 ALLAL . PC 1A L
Y EA Gt 255 (P<0.05) . DL 45 R, Al
54495 J i 1 A 3 1 1 O S AR LA R A TR BT,
S0 6T T e e EE A /0N BRUA B i 98 U , P Dex-
PC AT RO B &8 T PCIBYT



106 P 222 5 K224, 2025,47(2) http : //aammt. tmmu. edu. cn

300
234 PC ¢ Dex-PC 41
< 100 ESE = 100 i Z 100 = a
X _ k3 _ 5 1 N &
= EEARO02% | = EHAM0.25%) = ERIR0.45%) _‘\4 200
- - - o
& 504 & 504 &S50 o
% % B 2 100
5t
ERY
04 e 0 b A b
0 10° 10* 10° 10° 107 0 10° 10* 10° 10° 107 0 10° 10 10° 10° 107 PC Dex-PC
APC-H APC-H APC-H A 415 B

JEA g Merge

Sham ZH

PC 4

Dex-PC 4

100 pm 100 wm

C
AR K an JE A ] AT 3R R 2w e R AL B &2 R e R ARRF St (n=3, xxs) 5 C: T JL R AR M AT 3R B 4w Je AL a: P<
0.05,%5 PCalibik

E4 ARG S E R p E A E

Sham ZH ALL 41

ab

Jiti/ T L

Sham ALI PC  Dex-PC

Sham ALI pPC Dex-PC

415 il
A C
A BR/F 2B M EB £ & WLEK;C:
B 5 Dex T 4b T2 E £ B X+ Bk 25 9 /)N BR A I 253 135 14 O 22 I
(AS5SD~J&:TFR)



http : //aammt. tmmu. edu. cn i 478 e R4k, 2025,47(2) 107

1.5 5 1.5 4
1 g
Sham#4l ALI4l PC4l DexPCHl o A
) = 'H_’iﬂ 1.0 5 +__\* 1.0
70-1(22x10%)— ! - = be =
= -~
- ‘E j.l;
B 0.5 a B )5
CDHS(13x10)— | (il — - - 2
N o
B-actin(42x10")— | ) D G - 0
Sham ALI PC  Dex-PC Sham ALI PC  Dex-PC
D 2151 E 4151 F
70-1 DAPI Merge CDHS DAPI Merge
= 5
g g
E AN R 3
C YT : : ) v 50 pm
Er.\! W
50 wm 50 pm 50 wm 50 wm 50 wm
o =
& =

g
>

=l
1

70-1 2 AR 56
CDHS5 5 I 98 %

Sham ALI PC  Dex-PC Sham ALI PC  Dex-PC
2151 I 215 J
D: Western blot # i i 2822 ZO-1 = CDH5 #9 & £ K F ; E . F: Z0-1 F= CDHS #4 #8 5 & £ K F (n=3, xxs) ;G H: 5 % KA
M A 2048 Z0-1 7= CDHS 89 %34 ;1. :Z0-1 F= CDHS & G A8 3% 52 3% £ (n=8, x+s) ;a:P<0. 05,5 Sham 28 )b 4% ;b: P<0. 05,
5 ALTZE 638 ;0. P<0. 05,5 PC 4a tb

ZES5  Dex 4k I JE] 20 B X B 25 e /) BR i i 538 1 1 B #20m



108 Bl 2242 K22 41, 2025,47(2)

http ://aammt. tmmu. edu. cn

2.5 Dex TR I J5 04 J2) ta B 2K & Bk A 92 2V B R A
o R 48 27 g B A AL

A o i 41 20 HL ) R R & B (-] 6A) , 55 Sham
ARG, ALTZH /)N BRI R 45 #4 W fb 3073E | il 2 2 45 k) 25
L R L v [ B RS il 4 4 B AT 0
TR (P<0. 05) s AR YT 5, PC 2L/ UG B 45
) 2 A G B, A7 A /D sk il 0 235 F4 ZK06L il 34 ] R
RO BLGE A /  58 A0IR I il 28 S0 B A5 0T 4
5 ALVEAFAEG 2422 5% (P<0. 05) 5 Dex-PC 20 /)N U
WL R R R SR | T Y e 07 100 it — 25 0ai /b | il vt BE
K i — 2 TR B A il 4 2005 B4 0 17 5 5
PCZHAH L A St 25 55 (P<0. 05) .
2.6 Dex T4 32 J5 64 JB 2 ML 7 -5 IR 2 92 2V AT 3545

N 59 Bl 2 R

{8 WBP 22 e A5 I Ak 385 R A A /0 BRUE) Bl 2
fE(F 1), 5 Sham ZHHIEL , ALLZH /N RUIPEIR AT R 31 <
WAV RIS o e S BRI (P<0. 01),
PEIR /N B BT W 55 | W W LTG0 i 74 30 A
s W 509% /St B XTIz A9 A0 S R A, A% it s 1)
W AR ] ZE K (P<0. 01) , $i 73 /0N B 303 BH g 3
TR 3 BH ZE Sl Al K i TGS RS, PC 4 /IN B

DIfe R A ar i  BRAN ST R A1, A8 4R 5 ALT4IAH H
WIEAE S 27 2% 5 (P<0. 01) 5 1M Dex-PC 2H /)N KLUt 2
REE— 2 ol | BRI AU AE I 1t A1, FLARh T 4 b
5 PCAHAM I FAAEG 725 57 (P<0. 01)
2.7 Dex TG 09 &) om I, %52 e 25 5 2 P BT 3R 45
WNREEBR R, IEFH T2 WG E T A e B E 0T

/N B E PR A 25 2R 4 7 (&L 7) , ALT AT 1 3
TNF-a 1 1L-6 7K~ i 2 F+ 55 , 4351 J& Sham 41 19 2. 39
51 10. 06 £%5 (P<0. 05) ; 40 13697 J5 , PC 241 /N BRI
TNF-o F1 TL-6 7K F- 43 B FEAK T 12. 85% H19. 22% (P<
0.05) ; 5 PC LM It , Dex-PC 21 /N R4 S 52 o7 gk — 4
PR LT TNF-o FIL-6 7KF-43 5 FEAR T 51. 73% Fi
13. 84%(P<0.05) o X425 41/INEL 72 h A7 15 17 U W58 &
I, AL/ 24 h R ESET, HAFE 72 h A7
MLIB T I5 , PC AL/ BRUAF TG B ) g 25 4t g, P2 H
RGBT 72 h, 72 hWAETE %R 12. 5%, 5 ALLALAH L A7
TEGE 2722 57 (P<0. 05) 517 Dex-PC 41/Ni 24 h Py 0 H
INERFE T, A7 1% B R 2 PC 4119 1. 545 (P<0.05) ,72 h
FENG IR 50%. RS SR, Dex T A0 B 5 ) i 21
it T O ) e R i /0 BRI T R RE P K - i 1
I, 38 s MEEERE /N B 72 h AR T SRR IR I ]

5_
a

ALLZH PC 4 Dex-PC 41 . 4

¥ : ] ‘ ‘.,‘ ..::;3‘:&?3 « v p M‘W%\\ #’"s‘ &wﬁ:ﬁ B \??;f“ ; W &
%éﬁ%&w P o 1 (";g b L g\l“ & £ =
o 6&&»&“‘" QISR e s A s L CE - abe

& 5 =

.:"...\-”;(‘ / 1

g, W 0-

Sham ALI  PC Dex-PC

A 415 B
A: BRI LM T AL(HE) ; B M 3R 9% B 3E 5 (n=8, X£s) ;a: P<0. 05,5 Sham 204 ;b P<0. 05, 5 ALI 41664 5 ¢: P<0. 05,
5 PCa iR
El 6 Dex TiAbIE B4 %t Ak H5AE /N FR BT 4H R 4540 0 =2 M
Fx1 HEEFTXIRESENRITIIEER I (n=8, v+s)

P& hr Sham 2 PCZ Dex-PC 41
F/(N/min) 332.41+9.29 201.37+11. 21" 220.51+14. 76" 256. 57+16. 95"
VT/mL 0. 17+0. 02 0. 02+0.00" 0.09+0. 01" 0.11+0.01°¢
PIF/(mL/s) 7. 84+0. 41 0.23+0.01" 0.95+0.21°" 1.36+0.26°
PEF/(mL/s) 8.53+0. 63 0. 45+0. 09" 2.98+0. 44" 3.42+0. 52
Tl/s 0. 08+0. 01 0. 14£0. 01" 0. 18=0. 02" 0.20+0. 02°
EF50%/(mL/s) 3.40+0. 34 0.40+0.03" 1. 46+0.26" 2.05+0.37°
TR/s 0. 060. 00 0. 07+0. 00" 0. 070. 00 0. 06:0. 00°

F: 3% VT 31 A% ; PIF . R QSR 8 ; PEF : o AL 7 & TT: R AR ] ; EFS0% : »F th 50% 4% i 57 & 89 o A7k
TR : AX B 1] 5a: P<0. 01,5 Sham 2B 0645 ;b : P<0. 01,5 ALI 403645 ;¢: P<0. 01,5 PC 40145



£

http : //aammt. tmmu. edu. cn

TR LA 2025 ,47(2) 109

400

a
:j 300
Eﬁ
= 2004
3
2
z
= 100
0
Sham ALI PC Dex-PC
215 A
== Sham % ~ AL 4H
— PC 2H + Dex-PC 4
100
x
;3?—
=504 sabe
&
H
+ ab
a
T T T 1
0 20 40 60 80
Hs 1] /h C

200

150

100 +

IL-6/(pg/mL)

Dex-PC

Sham ALI PC
215 B

80 1 be

60

40 5

HeAEISHA] /R

20

Sham ALI PC Dex-PC
2153 D

A B:fiF P INF-o Fo [1-6 £ & KF (n=8);C:72 h B EE (n=16);D:72 h A& 18] (n=16) ;a: P<0. 05,5 Sham 2L }b 45 ;

b: P<0.05,5 ALIZBL4;c: P<0. 05, 5 PC 2B b4t

BE7 Dex kb 20 Bt BR S /N BRI 5 2 E B F 7Kk .72 h 7778 R A0 775 i B ) s2 0

3 itig

PR 2 — R U P S R, S B E I RE
W 0 P 2 8 114 9 B 2B A R B , ARSIy 4 B JRE
O AR 4 D) RE AT, il 2 e I A By 2 B AR A Y
P TR R MR SRR R A TR
AR R I8 ML R BR ST R T R B
IR S IA T St L SE TR AT 15 15 35%~40% > B
& X MR AT ST R AN BT TR, & BRI AE P9 B B e
W R TR 7 B AR B R (Y OB TR AE i A
RGOV E IR E VIS, AR REAE R 7 i A P i
BN B DR BRI BERIRTTIL O E L . HAT, BT e
I P B B B D RE R 7 T i R 2 A TR 5EBir B, AR
LW ERIRI B BEE IR B, R Tk —
ol BT B T 5 e A e AP e 2 0 R0 S P A 453 75 114
A RABETE

UTAFK , BIF5E 2 W1 20 M w3 3 S R A
6K 0 S R 38 2 B D B A ™ 4 e R
(A A7 AT SR R AE TR T AR SR M o A
— i EL SR LA BE 1) T 200 M, A A I A
REJT M A4 AR W HZ IR . SOt se A 8L, JH 4 i

A A 0 A AR N AL et I AR Y
PR BRI REROIRE P AR B IR AR
TR FE S B, S J] 240 6 X PR /) A o A
PRI RE R A —E GRS e 4
J G 7 RO BT X e T L5 R ) BE R A 43
JTHEZE L.

ABIFTE K I, WRREAE 2 i 451 405 i i 1 A8 4 A= 7
B, A B AR A aE T Bl 2 2T 2 A il 2
Al TR AN 25T PC AT A0l il i 4598
TR 23 52 il 2H 258 R RN i I RE L (IR YT ROR A R 5
1115 Dex-PC 1] 525 2036 A 095 s , P37 i . 5855 e 2y
AE , fili 20 21 5 B MM S BE B E WK, D B4 e s )
AR LAERTSEAE SRR il 005 B B D R A e 77
i R R 0 R HE BT, Dex-PC 1 35 1Y 3 40 37
I Xk I REE BN A5 47 L P R 5 I i Y £ A
P AR AL AT B -5 4% 55 S 40 M0 Bt S8 A N 0 RE 0 A
KB BARBLER A B, i F HE— 20T

Dex 2 o2 W IR RESZ MR, HAT AR PEAT
AR AR AR B R TR
WA B, Dex 1] LIME 32 T A0 AIRT PR . Ul Dex
Ak BN 15 2 v 5 240 B O - e T



110 Bl 2242 K22 41, 2025,47(2)

http ://aammt. tmmu. edu. cn

T 2B v o O JUL SR O 7 TR T R A R A T AR
SEHGZE R RN, Dex TAL B () PC 7E e i E /) BRI 21
20 e AR B R B LA P R 2 R
SO B R REAR . FE— AL 5T & B, Dex A LA 34 5%
PC BT A AL B BE JT o H RTAT 5C Dex BT 4010 1 3R
P 5 1) ELAAR ML 32 2255 985 P9 5 IR 8 AT Nef2/HO- 1
SRS OET 2 (H Dex B 3% PC HT A0V 5 T BE 2
5 Rl A AT —RAWF 5T

25 F TR, AHESE K IR Dex AT 48 55 J5] 20 i 0 e 75
i /N BRUIT 2 2 08 CR-AFRONE , 33 R TR YT MERE A 1 41 ey 7
AR T B LA . ARAIE IS T5 ZIR AR T Dex 411
[ Ak JE A 37 7 (R 3R B TS Fe A AL
FERMIR A VEE P AR 25 vh e

S 2k

[1] COPIN M C, PARMENTIER E, DUBURCQ T, et al. Time to
consider histologic pattern of lung injury to treat critically ill
patients with COVID-19 infection [J]. Intens Care Med,
2020, 46 (6) : 1124-1126. DOI: 10.1007/500134-020-
06057-8.

[2] TEUWEN L A, GELDHOF V, PASUT A, et al. COVID-19:
the vasculature unleashed [J]. Nat Rev Immunol, 2020, 20
(7): 389-391. DOI: 10.1038/s41577-020-0343-0.

[3] MATTHAY M A, ZEMANS R L, ZIMMERMAN G A, et al.
Acute respiratory distress syndrome [J]. Nat Rev Dis
Primers, 2019, 5 (1) : 18. DOI: 10.1038/s41572-019-
0069-0.

[4] HE H, YANG W, SU N, et al. Activating NO-sGC crosstalk
in the mouse vascular niche promotes vascular integrity and
mitigates acute lung injury [J]. J Exp Med, 2023, 220(2) :
€20211422. DOI: 10.1084/jem.20211422.

[5] YANG X B, YUY, XU J Q, et al. Clinical course and
outcomes of critically ill patients with SARS-CoV-2
pneumonia in Wuhan, China: a single-centered, retrospective,
observational study [J]. Lancet Respir Med, 2020, 8 (5) :
475-481. DOI: 10.1016/52213-2600(20)30079-5.

[6] HAN S, LEE S J, KIM K E, et al. Amelioration of sepsis by
TIE2 activation-induced vascular protection [J]. Sci Transl
Med, 2016, 8(335) : 335ra55. DOI: 10.1126/scitranslmed.
aad9260.

[7] ZHANG Z S, ZHOU H N, HE S S, et al. Research advances
in pericyte function and their roles in diseases [J]. Chin J
Traumatol, 2020, 23 (2) 89-95. DOI: 10.1016/j.
cjtee.2020.02.006.

[8] LIPF, FAN H K. Pericyte loss in diseases[J]. Cells, 2023,
12(15): 1931. DOI: 10.3390/cells12151931.

[9] FERLAND-MCCOLLOUGH D, SLATER S, RICHARD J, et al.

Pericytes, an overlooked player in vascular pathobiology [J].
Pharmacol Ther, 2017, 171: 30-42. DOI: 10.1016/].
pharmthera.2016.11.008.

[10] ZHANG ZS, LIUY Y, HE S S, et al. Pericytes protect rats
and mice from sepsis-induced injuries by maintaining
vascular reactivity and barrier function: implication of
miRNAs and microvesicles [J]. Mil Med Res, 2023, 10
(1): 13. DOI: 10.1186/540779-023-00442-2.

(11] bR, MRS, FRPFRH , 25 . TR 200 ol 0 ) e B 1E R
SRl 458 1 B DR AP P (D ). 28 =2 B Rl , 2021, 43
(13): 1185-1191. DOI: 10.16016/j.1000-5404.202101031.
WANG H C, ZHOU H N, ZHENG D Y, et al. Pericyte-
derived microvesicles protects septic rats against lung injury
[J]. J Third Mil Med Univ, 2021, 43 (13) : 1185-1191.
DOI: 10.16016/j.1000-5404.202101031.

[12] FENG J Y, YAO W F, ZHANG Y H, et al. Intravenous
anesthetics enhance the ability of human bone marrow-
derived mesenchymal stem cells to alleviate hepatic
ischemia-reperfusion injury in a receptor-dependent manner
[J]. Cell Physiol Biochem, 2018, 47(2) : 556-566. DOI:
10.1159/000489989.

[13] KEATING G M. Dexmedetomidine: a review of its use for
sedation in the intensive care setting [J]. Drugs, 2015, 75
(10): 1119-1130. DOI: 10.1007/s40265-015-0419-5.

[14] HOU M, CHEN F, HE Y, et al. Dexmedetomidine against
intestinal ischemia/reperfusion injury: a systematic review
and meta-analysis of preclinical studies [J]. Eur J
Pharmacol, 2023, 959: 176090. DOI: 10.1016/j. ejphar.
2023.176090.

[15] BRIEFR, R, B/, 45 A7 L HEIKE 4% Nef2/HO-

1 6 L0, 15 50 FOL 20 460 A4 57 35 05 1 PR 5
[J]. v E B 2R 2k, 2023, 33(7) : 40-45. DOI: 10.
3969/].issn.1005-8982.2023.07.007.
QIAN H L, ZHOU S Z, BI X B, e al. Effect of
dexmedetomidine regulating Nrf2/HO-1 pathway on H,O,-
induced oxidative stress injury in cardiomyocytes[J]. China
J Mod Med, 2023, 33(7) : 40-45. DOI: 10.3969/j. issn.
1005-8982.2023.07.007.

[16] KORTE N, JAMES G, YOU H M, et al. Noradrenaline
released from locus coeruleus axons contracts cerebral
capillary pericytes via a, adrenergic receptors [J]. J Cereb
Blood Flow Metab, 2023, 43(7) : 1142-1152. DOI: 10.
1177/0271678X231152549.

[17] LI J, DENG S H, LI J, et al. Obacunone alleviates
ferroptosis during lipopolysaccharide-induced acute lung
injury by upregulating Nrf2-dependent antioxidant responses
[J]. Cell Mol Biol Lett, 2022, 27(1): 29. DOI: 10.1186/
s11658-022-00318-8.



http://aammt. tmmu. edu. cn ik ZE 72 15 K2f 20, 2025, 47(2)

111

[18]

[19]

[20]

[21]

[22]

(23]

FREERR, XU R BT 40 0 e R AE B L A B A B R
FHERILI] B8 = 2B R4l 2019, 41(21) : 2029-
2034. DOI: 10.16016/1.1000-5404.201907039.

ZHANG Z S, LIU L M. Role and mechanism of pericyte in
protection of vascular reactivity in septic rats[J]. J Third Mil
Med Univ, 2019, 41(21): 2029-2034. DOIL: 10.16016/;.
1000-5404.201907039.

XNZEF, sRERR, WIS, 55 i 40 BRAE T X i 2
SiE R ST A 5 B S BE A PR AP VR [0 . Bl 42 25 5 R 2
i, 2022, 44 (20) : 2037-2047. DOI: 10.16016/j.2097-
0927.202205044.

LIUY Y, ZHANG Z S, BAO D Q, et al. Protective effects
of inhibiting pericyte ferroptosis on pulmonary vascular
barrier function in septic rats[J]. ] Army Med Univ, 2022,
44(20): 2037-2047.DO1: 10.16016/].2097-0927.202205044.
DUAN J X, YANG Z, HUANG ], et al. Inhibition of
tyrosine kinases protects against lipopolysaccharide-induced
acute lung injury by preventing nuclear export of Nrf2[]].
J Cell Biochem, 2019, 120(8) : 12331-12339. DOI: 10.
1002/jch.28497.

DOLIN H H, PAPADIMOS T J, STEPKOWSKI S, et al.
A novel combination of biomarkers to herald the onset of
sepsis prior to the manifestation of symptoms [J]. Shock,
2018, 49(4): 364-370. DOI: 10.1097/SHK.000000000000
1010.

QIAO X Y, YIN J H, ZHENG Z H, et al. Endothelial cell
dynamics in sepsis-induced acute lung injury and acute
respiratory distress syndrome: pathogenesis and therapeutic
implications[ﬂ. Cell Commun Signal, 2024, 22(1): 241.
DOI: 10.1186/s12964-024-01620-y.

BELLANI G, LAFFEY J G, PHAM T, et al. Epidemiology,

[24]

[25]

[26]

[27]

patterns of care, and mortality for patients with acute
respiratory distress syndrome in intensive care units in 50
countries [J]. JAMA, 2016, 315 (8) : 788-800. DOI:
10.1001/jama.2016.0291.

KAMATH S, HAMMAD ALTAQ H, ABDO T. Management
of sepsis and septic shock: what have we learned in the last
two decades? [J]. Microorganisms, 2023, 11 (9) . 2231.
DOI: 10.3390/microorganisms11092231.

GUPTA N. Protease activated receptors: a pathway to
boosting mesenchymal stromal cell therapeutic efficacy in
acute respiratory distress syndrome? [J]. Int J Mol Sei,
2022, 23(3): 1277. DOI: 10.3390/ijms23031277.

SUN J Q, HUANG Y N, GONG ], et al. Transplantation of
hPSC-derived pericyte-like cells promotes functional
recovery in ischemic stroke mice [J]. Nat Commun, 2020,
11(1): 5196. DOI: 10.1038/541467-020-19042-y.

HOU Z X, YANG F R, CHEN K M, et al. hUC-MSC-EV-
miR-24 enhances the protective effect of dexmedetomidine
myocardial ischemia-reperfusion
injury through the KEAP1/Nrf2/HO-1 signaling [J]. Drug
Deliv Transl Res, 2024, 14(1): 143-157. DOI: 10.1007/
$13346-023-01388-7.

CHEN X H, CHEN D T, HUANG X M, et al.

Dexmedetomidine

preconditioning against

protects against chemical hypoxia-
induced neurotoxicity in differentiated PCI12 cells wvia
inhibition of NADPH oxidase 2-mediated oxidative stress
[J]. Neurotox Res, 2019, 35(1): 139-149. DOI: 10.1007/
$12640-018-9938-7.

(%8 :2024-07-02; &[] :2024-11-07)

(%# = &)



