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The effect and mechanism of inflammatory regulation of dexmedetomidine
in critically ill patients
Li Kefeng,Xu Fang
(Intensive Care Unit,The First Affiliated Hospital of Chongging Medical University)
[Abstract]The dynamic changes of inflammatory immunity in critically ill patients usually run through the occurrence and develop—
ment of the disease. Immunoregulation under dynamic monitoring will be a future direction in the treatment of severe patients.
Dexmedetomidine (DEX ) ,a derivative of imidazole,is a strongly selective a2—adrenergic agonist with anti—anxiety , sedative and
analgesic effects. Due to its combined analgesic and sedative effects and no obvious risk of respiratory depression, it is beneficial to
cooperative or semi—conscious sedation in severe patients. It is usually used for mild to moderate sedation in intensive care unit and
widely recognized. At the same time, DEX also has anti-inflammatory, antioxidant, anti—apoptosis and other immune regulatory effects,
and has potential therapeutic value in severe patients with abnormal inflammatory immune state. At present,the immunomodulatory
effects of DEX in sepsis, acute respiratory distress syndrome and other organ damage have attracted much attention. In this paper,the
research progress of the immunomodulatory effects of DEX in severe patients and its mechanism are reviewed.
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FANI St 3z sl B AR L R R T I AR S TS ML
DEX AYAEEHE FH 50800 Hrix 25 F B LR 30 o6 HARU
VERI F= 2 it 5 C 2R 2F 4k B BER MY o2A-ARAF
a2C-AR A5 A, VA1 MR AL B0 S F3ni % N TR 45
TABIHE TSR IEE . DEX iR RE SRz A48 & 2 5
AT A2 e S B R 78 ICU (4] DEX 3R
I FESE A R A B DU RBRAS (FFDRE B RE )
NAE R HIREHACE 25050 R E R R

2 DEX Xt EERREREIERSIE

TEICU e B IRSE et BT ARHR I 5
BUMFRAE H WA, T REEAE n] E— 20 A O 285 F IR
Fﬁﬁ%é’%%ﬁ[ﬁ(multiple organ dysfunction syndrome ,MODS) 1
ARG RS 5 S ERESE b e IR T | A H) 5 S e S
07 MR 425 11 S E B S I, B e B ICU i sE T
S I, H RTRFTEAR Rtk SR — S e i — o3 £ Qs
g%%fﬁ(persistent inflammation immunosuppression catabolism
syndrome , PICS ) {1y — R B HE SR A 6 5 HEAE SO S 5
PR ZETL AT B A AL, P RREE S0 A S 24 il
S H AL 4 E E A G

BOULEIA S DEX XH& EAE HAT RIEVHIEVE . RN A
WFFE R DEX X 2 il B DA 22 7 BCH LA S O3 A7 R P P D
DEX H T2 AR R IMIE IR k5 5 F-AR 14 3 7] R HR R
I BN T2 R A G B AR, AT LPS 36F J S 24 A
o b B R B2, DEX IR RERGE MERE R T i A5 RE D A
OISR RE ST, B AR K 1 ), T REAR L K e, 7]
UL, DEX X WUIEHESE  ARDS 25/ S HAT IR T PRI,
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2.1 DEX #9 Xz 495 15 A
2.1.1 &6 TLR4/MyD88/MAPK/NF—«B {3 53l B 1941 46 1
H Toll ¥:3Z 1K 4(Toll-like receptors 4, TLR4) NS 115518
EEAIEREREAN N/ TE IR - 88 (myeloid differentiation factor 88,
MyD88) ik A2 1k MyD88 fffitkid s, MyD88 itk
BASRE N S TLRA MEAEH, iR Z9G %A T kB(nuclear
factor kappa—B, NF—kB)IX—#HE SN UL IR YT, 512 Rl
PEAIREIN TR, B9 % IR, DEX Al 40l I ik 5 LPS # gl
JHe R AE 75 5 1 2Pk B 1145 (acute kidney injury, AKT) /)N RS
RUGAE S B AT LPS 75 S ) e B AE O L) BE B AL/
FL NF-kB p65 , & D2 B2 1 R A& 2 R 8 1K i B (cysteinyl
aspartate specific proteinase , caspase ) =3 | caspase—8 , [ 41 &
(interleukin , IL) -6 IL—18 , Jf'J% 3R 5E Al F (tumor necrosis
factor, TNF) —o FBE R A0 A5 5 5% 5 A S35 46 I F 3 (phos—

phorylated signal transducer and activator of transcription 3,p—
STAT3) 3k , IO LA ™ BRI T WA 45 4L 5 B AR (cecal
ligation puncture, CLP) 7 5 H I 513 K750 NF-«B p63 5 HE |
I ARAIEA R (TNF-a il IL-6) Feik , HFEARHAET % iXx—
& AR AT TLR4/MyD88/ 22 54 J5 1% 1k 2 1 38 i ( mitogen—
activated protein kinase, MAPK)/NF-«B {518 % , Hm 7 F
o2-AR(H FREARESHE LRER]) - [, NF-kB 71
(Bay11-7085) 5 DEX XJMesghe ib B AT P [/ A, Re R ARl
I TNF-a IL-1B 1L-6 Fik S BERIGE TR, ehh 7 b 967
TR S Sl bRAR AL LR L FFEE AR R 0, DEX F 4k B AT 35
SN SR , 8 O LR I/ P 7 (ischemia/reperfusion, I/R)
0, X —AE I M 02— AR BE T 519 HMGB1-TLR4-
MyD88-NF-kB i, H 5 CyrillicB {5 5@ BEAHC, AT
FE W], DEX il i M il MAPK (335 A4 RAE , &8 H
RIS, 25 L TR DEX ZEMCEEIE | S EG 4540 . &bk
O JULABE 0 25 BERE R H1 AT R R DR A A SRR B VR
HALHITTAE S TLR4/MyD88/MAPK/NF—«B il i T i AH % H
J& DEX 19X —fEH R o2-AR HOCHAFTERIL,

2.1.2 4l NLRP3 Zek/IMARIE A FIOSAE - NOD #3214
% A 3(NOD-like receptor protein 3, NLRP3)J& NOD #£3Z {4k
HEE N Z—, T 5 &4 Caspase SEHE LMK (caspase re-
cruitment domain, CARD) B T 4H JEBE 5 FE £ 1 (apoptosis—
associated speck—like protein of CARD,ASC)Fl caspase—1 JZ ¥,
NLRP3 #E/MA, NLRP3 T H3# caspase—1 36 fL I (2 2
IL-1B IL-18 SFF YIRS A e 2 A N 1 Be ik, 245 i fili
P45 AP P A 1 55 i RO Ak R BFE R W DEX Al
T v 47 SR i 20 20 NLRP3 ek /MATEfb , 1 11—
1B Fl IL-18 ke, WFFERH A7 S FEMKIE 8 i hok /> S
BOE, xR A A 3 2k PR AR 5 S 954 S 9 ALL A% R4
FHIZ ] NLRP3 {5 53l S s, AR MIDEX
I 7 1 40 i v RT3 5o k3% HMGB1-NLRP3 48 P 4 -
AMPK {55 1 % S A AR B GRaP A I, I, 2ok i ROS
IR BE W NLRP3 48 P /I (A 1 03 LPS R = B R JIR #
(adenosine triphosphate , ATP)175 51 NLRP3 4 PEAIE 7] 5
IR e 744 K B, 137 (mitochondrial membrane potential, AWm)
DEX R IR G P4 (reactive oxygen species, ROS) H )=
AT AWm FAK, FETTM & NLRP3 58Pk /MBS BT A5 19
IL-1B IL-18 I TNF-o B, 25 BT, DEX nl i i i) il
NLRP3 {553 %, I8 e S 0000 ot P 1 55 5 R 1) e
fifigbi0 , 3% A DEX Y B SAE S e fr4r AR AL S it 1 38
ZAEE

2.1.3  o7nAChR HRAPERRBRAEEAS A T OBTRAEH]  JH AR
AR A% 3Z A4 (nicotinic acetylcholine receptor,nAChRs) &L
PRI B e Fid il A A TR R T 94 a (a2~
al0)F1 3 4> B(B2~B4) FHIT, TEIH Y IHIRREDT A A7 5 38 %
ORI ZAEH], HAT o7 XA 2 BEABHZ 145 (o 7-nicotinic
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acetylcholine receptor,a7nAChR) {58 ix £ A0 T8 22
—, HFEE T a7TnAChR F= 20 22388 5T £ gt IR 0 1 21 e PR
FREM ., DEX J i Kok E M ZE AT aTn ACKR ARASHLE] IR
BRREHT A8 i A% K Bl 4 B S S5 IO, A S PR TR R A 5 |
AL SR BRI 131, Kang K SFMIF5E % B DEX Fi4k B i
S o«TnACKR FH] T LPS 5 5 14 B A 40 08 T 1 9 S
N, MAHE R, aTnACKR 5Hi7 a-ELFE K (a-bungaro-
toxin,a—Bgt) AT BT DEX XJFRBEAE 175 T 105 B DI et A Asi 7l
(A5 510 AKTPVRLCS L) RE A5 8145 ) 1) P 4P A T, R
DEX X a5 AE 98 A S 7 F-) 40 i 41 98 2338 53 o« 7nAChR
HVERRBRBEDT R 1 AR S B,

2.1.4 TR PEEE JAK2/STAT3 {5 5 i BB AR 2 2 S AE Sk S
R Janus J4EE 2155 5% S IR F AL S IG LI F 3 (Ganus ki-
nase 2/STAT3, JAK2/STAT3) 5 i it i 22 i S0 41 g A -7
oS ILREMZ — 2SS AR TR
SAESEI L, STAT3 22— OGRS R, R HAR S 2
T (1L-6 A1 TNF-) B MBE ST, S 5 R BRI, 5T
W], DEX sk BRI LPS 5 S H) STAT3 BERRIL™, 'k
P HE B DEX B AR JAK2/STAT3 (1 334 K HL iR
AL, T JE 20 i R 26 B4 F 1 (intercellular adhesion molecule—
1L,ICAM-1) FI sz dn st M 1 (monocyte chemoattractant
protein—1, MCP-1) 335 , /> TNF-« IL-6 AYRIA , 53K
11L-10 BRGNP, fy g al WL, DEX HAT STAT3 it
(L R A FA™, RTS8 A P 5 JAK2/STAT3 {553 %, Ji 4 2 41
SAEPIR N, KA GE LRI I 22,

2.1.5  HAth  DEX (95 RESN IR FIE ol 38 o 845 Al A 5
MRS, WFFE A IL, DEX Il PREF R 2 T30t B hE 1 3]
B RS R 1 3, AT B AL IR AR, DEX 34 Al i
RIS a1 B HA A JE AL 28774 (receptor for advanced glycation end—
products, RAGE)@Z};M?‘JEM%Z: [F) e BEAE % B T AE o i A
R SAES3

2.2 DEX #9408 A4 A

2.2.1 X Baw/Bel-2 FakHYTRTEAER A0 YH T T AT
52 TSR AR RS N R A MsE T it R, A2
VI 22 20 M PN KRN A0 B A1 R B TS, T Bel-2 KR 3
BT AR Z — ., Bax(fRIF 1= ) Al Bel-2 (LT
) JE B ik E A HIRE -2 L (b—cell lymphoma-2, Bel-2) %
R 2 AN TR R T, Bel-2 il Bax 7EZORAAR I T38
i8] caspases JIiG A ICHEH . QA Bax/Bel-2 ik
KB L 51728 A e A R 75 i A O T S L T ) AR
&, [FIB, caspase—3 Fll caspase—8 [ caspase 2R 5T
AP T T AR  DEX AT =5 A7 T 1 il 2 24
T2, Bax fl cleaved caspase—3 IKAEFF i L Bel-2 7K~F-BH
RS BFSE SR IR, DEX B ] pS3 0% 1 Bax ik
Fe A 20 T [R] B S 1 ) caspase—3 Fll caspase—8, X —
YERIATREIEIE o7Tn AChR MOBIENLA] SEBEM, eAh, DEX i

Bax, il Bel-2 Fll AWm %, 75 i 7 FEX S A0 B 0T 175 1Y)
AL T AR XS o2-' L R 2R 2 AR B IG
PN

222 M5 PI3K/Ak {5 Sl BETEME WEARTEAILES 3 Vi
F1i#M B(phosphatidylinositide 3 kinase/protein kinase B,PI3K/
Akt) I N5 515 SR R B 2R A 2B FEfR kA A
T BT R AR ot i P A 455 4 v e G A
FH ., PI3K/AK {5 58 B RE LT Bax AHOCIHE A S ANMAET-E A
HIREIR TR0 LA RT3 1 Bel-2 A5 9 6 B i 248 i i
PIPRT @K . Akt B¢ IS 515 5 R (PIBK- 1) EeE R, &)
R Akt FIDRetE NIREEERE IR A BT (glycogen synthase
kinase, GSK)-3p MR 1L (p) (GSK-3B), DEX Ak P i3 i
T PI3K/AKt {5538 f% , 308 48 0 ) Sl ot P 403 15 5 1) 4
PR RAERDRE RS R RO LRI FH, B9 & 30, DEX Al
it PI3K/AKY/GSK=3 {5 5l B S 5 | 72 Bel-2/Bax 1)
FOR B D caspase-3 ik, RIEHLIA TR, >
O i A5 e P Y4B 40527295 30 T S AT B PI3K/AKURE R AL
AT Z MR U (phospho—mTOR, mTOR ) 3 4 | 41 i 41
i 1 W i AR B2 A AR AR R ST R ORI T, A Ak
WA R AN 2 (A SR RIS R R T B A, I S T
S A, Luo CF FP0% I, DEX LI T-1E TS5 4 i
HHEH 32 (connexin 32,Cx32) I A B UIHE R , X —1EH
5 PI3K/Akt {5538 P& I 30E BT 43

2.3 DEX #4084 5 Ak A

2.3.1 EALHIH] NO (558 BB AN NO 558 A
AL N T B EEAE R . RNTE S NO & i —& L
A AT (nitric oxide synthase, NOS)ffE £ NOS (neuronal
NOS,nNOS) . N J %I NOS (endothelial NOS,eNOS) 117 5 /i
NOS(inducible NOS,iNOS)3 Flt, iNOS {W7E 4 AE A AL N 3%
RN T A R, HaA S ARl NO S ia T AR
BEAEAT X2 5 eNOS 5 S BLH NO X 40 Mo A5 454/ T, ml 4l
P40 M AR I /N R, DEX AT iNOS 5z I 3% 1, i it
eNOS ik, WFFE R, DEX il Co LT i P 3 05 i A
JEIE TR B eNOS/NO/EE ARG G {7553 FE 15 Pk S2 B R,
SR, 54T DEX Xt NOS §if HEE 4 (/R E A —E k3,
Sugita S % L DEX B R B A S il s 445 (Ui R 3
RARWUBTKE FFE) ,iNOS 5T i, eNOS N84k
232 FEAREHEEXTARA IR CEE B R AL E
PAE M —EE R AN 53 DNA B FUTURIE T
SER RN BERY K AVERLAE JROS A5 B B 1 H,0, %5, B
AR/ E IR A — N 2 . ROS 0] P it
M FE G 5 T L B HA T A AT A 43, DT S B 4m BT,
DEX AJ 3% H,0, 175510 A549 40l p-mTOR F E-4555E 1
LB IR T H0, S ROS AE N A C BUm 4N
JEIE , S mTOR/AIIEAME S 875 13 (extracellular signal—
regulated kinase, ERK) 1/2 3& {8306 A K>, N (malon-
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aldehyde , MDA ) J& ROS /"~ F-H 5 Fiad AL B E =4, J2 4R
AR EEE A A Whr i)  DEX AT R AR i S5 R Y it .41
it ROS il MDA 7K, £ e i 48 AL B AL T (superoxide dis—
mutase , SOD) i ¥k, $2 = H AL BT AE 31, DEX i id i 34
T miR-199a/HIF-1 FHTEALTEE, M PC12 A0 A ik
8, A58 kL, DEX JRBE AT S 4G HHE 1 i DR
fitfi—12 S EZAF 5001, VT LR P 5 o9 1 38 A (14 4
JRLR TR B, 3 DR) A5 O 5T A0 L 52 45 N J oA
HAHEBET ™, WA UE S, DEX 358 H,0, Bk i fe op E-
B EE 1 (A = DB AT /D SRR B4 1) 3R 3k 1R
P 1 P 240 B 2 A0 N e Ak AR AR 1 R R B R 5
bk, AN MIP-2 J2—Fp CXC b H T, 76 20b: it 475 i
T fii A 5 4 2 1 200 R SC B ), DEXC RT B S 40 o 415
50 A Bt HE PR (bronchoalveolar lavage fluid , BALF)
RAEAR N, FEAR TNF-oofil MIP-2 ZKF-19,

233 O Nef2 5 Sl AR mHUAALRE ) BT E2 A0
FHF- 2 (nuclear factor erythroid 2 related factor 2, Nrf2) 53¢
AN R R EE G OS24~ gty 19 2 g A BE PR, R
T IR ] LU AR U T S BT = 2 Nef2 J% I
/B> T Nef2 ] B 0L £1 3 4B 1 (heme oxygenase, HO-1)
FINQOT Ay RIL 1 TAFFE &I, DEX 38 4 B0 N2/
HO-1 5 538 %, 30 RAE AR AN AR I T, AT £ 4
WRL-68 2 il 552 Sk AU M A IR/ A S0 S (0 51, T
5L %W, DEX Wil i a2-AR 0] GSK-3p B2 fk it #2 1
PTG WO 22 24 )50 AL 28 1 S B R % 1 (mitogen—activated
protein kinase phosphatase 1, MKP-1)/Nrf2 {553 i , #& = bt
SAARRE T, 5 A UL DRI AU IR T8, Lan JL 4554
B Nief2 F3E A5 NF-kB 306 6 DEX 76 20 R e E N
JUESFA R BB v R AR AR T

3 RESRE

HOE SR DT REREAS 2 MODS R B4 4, i L
GBEIRNE S 28 LA A FOAE PN K A e J e A v 477 o 2
AP V2 iR 7RI E B SO 129 T i s TR
DHEA BRI, S T e i T B = 4 S B U, R
W RBERI T I AR AN BAE M H VR 23R A Ak
A Z AL IR PRI SESAE . AR T BB i 0 24435 bR s A
LA Bz 5 BRNEHTBE A S A i P Ak R 3 JE AR DL
PERS , SO F A AE BEAE SO GG P AR F B R BUIR T
H., B SRR QI A5 45 b 22 1) T, A1 R e )2 T
ARG R A L VA ol BE . 4008 2 fE HUAE S ey T
5 AR E S HAE G2 PR WL w] BE A LAJG A B 7 18]
DEX HAHTR PUAMBLHAR ST T SR HIEE 32
eI PEE T A 2 S e R A T, D AR REAE O HETA |
PR B3 fE HAE R SR P n St T B E . DEX

Xof i FRE 1Y S E PR A T A AL 32 224 v FE il i — RO
538 #% , W1 TLR4/MyD88/MAPK/NF—«B {5538 #% .a7nAChR
T PE A B BE & 12 JAK2/STAT3 15 53 % PI3K-Akt {55
W NO 5538 MKP-1/Nrf2 {5538 P& 55 &2 AEH] . {H DEX
PRIV P 28 R BILTR] 22 [8) el S | A5 56 2%, HOAH 22 (6]
To fiuh 52 580 8 5 A BT - 2R AN A R B AT A TS . 5
A A7 FEFTIRE ARG IR - 32 2R 5 B DR 1 MR, AR AR
R R R SR T R ARG IR L2 N R B S g )
AT L 5 1) £ S R AR T T 1) S PR A R H R ke =
WY, Ik DEX 45 (R Gl RS v Ry SR M52 i (A AR OGTE .
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