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(AE] B8 HH TS (Dex) il 1T 8 I 2 BRILRE 2/ 15 555 T AN S0 N F- 3(JAK2/STAT3) {5 38 4% 2% fit
L JUE (Sev) 5 S (00T 2E K BUA I D) BE R A (O VE I SCEHHLI . F73% 50 5L SD B A R RRUBAAL AT Xt IRAH | BERYZH | Dex 4 .
1577 (AG490) 41 5 3475 7 (Colivelin) 41, A2 10 H 5 BRxTHRZAAN, Hoak 4 R RGBT WA Sev A4 EH A= K BN DI RE AT
BEAY ., SEAIHT . Dex 21 I I 1 5T 20 pg/kg Dex; AG490 21 IE i 14 5 20 pg/kg Dex i1 1 mg/kg AG490; Colivelin ZH i i 14 i
20 pg/kg Dex. 1 mg/kg AG490 Fil 1 mg/kg Colivelin; XJ L G ZH I s T G 45 0 it AR BEER K . SR AR IR UM S 36 Ak 5
TR IASIN R A R BRI . 2% 2 RNEIZTRg s TUNEL AN S 41 21 P 40 MG 8 T2 5 Rhi23 Je ke i S 41 U 4ok
IREHLT ; ELISA VARG SRS N [ (MDA) . BA /LB AL (SOD) K-, DHE 42600 40 i 4 75 1 40 (ROS) 75
5 qRT-PCRAGIN DL SRR 1L JAK2 (p-JAK2) . WIRAL STAT3(p-STAT3) . SEfihiE - 1 (Synapsin- 1), BRIEMERIZE I
[X-F(BDNF) ., B itk 5 4 i 8 -2(Bcl-2) . Bel-2 #H5% X 2 [ (Bax) mRNA ik 7K ¥ ; Western blotting A& Il 1 £ 41 211 p-JAK2 |
p-STAT3. JAK2. STAT3ZE[1HRKAK . &R STIRAE, BORARBAENRN SRR, B SAsih T
RKHFIROS, MDA KF-H] 8 7%, SOD KF-Hl pJAK2, p-STAT3. Synapsin- [ . BDNF, Bcl-2 mRNA % ik/KF F [, Bax
mRNA KRNI, pJAK2/JAK2, p-STAT3/STAT3 HLAEMZRAARNEHLA TR (P<0.05), SHEHILT LA, Dexdl. AG4904 .
Colivelin 21 K BRI H S0 AC B B 2, T A SU P AP TR FTROS . MDA K F-HI T [%, SOD /K-l pJAK2 .
p-STAT3. Synapsin- I . BDNF. Bcl-2 mRNA £ ik/K T, Bax mRNA Z635 K FRE{K, pJAK2/JAK2., p-STAT3/STAT3 i
FL A A 5 L5 1755 (P<0.05) o 45 Dex 4 FLAE, AG4904H . Colivelin 41 K BAFAEIN IS iCAZ RS, ¥ AL P A -5
FROS. MDA KB & F45, SOD K F-Hlp-JAK2. p-STAT3. Synapsin- [ . BDNE, Bcl-2mRNA Fik7K V- FF%, Bax mRNA
FBIKFETH 5, pJAK2/JAK2 . p-STAT3/STAT3 FUAE ALK AR HL (v T 4 (P<0.05); 5 AG490 4 L3, Colivelin 21 K FRINA
50 BEng A g, i A SUh A TSR R ROS . MDA KB T, SOD /K-l p-JAK2. p-STAT3. Synapsin- I .
BDNF, Bcl-2 mRNA FZik /KT, Bax mRNA ik KV TR e, p-JAK2/JAK2. p-STAT3/STAT3 LR AL R4 B {37 T 57
S G EE XL (P<0.05). £ Dex 1T 1] Sev 755 137 A= K BRUIK 2 201 B v i S AL I SURR , 9% Af R BRI
o) FCAZRRERS , AL AT A5 0% JAK2/STAT3 {5 Sl A G
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[Abstract] Objective To investigate the effect and mechanism of dexmedetomidine (Dex) in alleviating sevoflurane (Sev)-
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induced cognitive dysfunction in neonatal rats via the Janus kinase 2/signal transducer and activators of transcription 3 (JAR2/
STATS3) signaling pathway. Methods A total of SO neonatal Sprague-Dawley (SD) rats were randomly divided into control group,
model group, Dex group, AG490 group, and Colivelin group, with 10 rats in each group. Except for control group, the rats in the other
four groups were used to construct a model of cognitive dysfunction in neonatal rats by inhaling Sev. Before modeling, Dex group was
intraperitoneally injected with 20 pg/kg Dex; AG490 group was intraperitoneally injected with 20 pg/kg Dex and 1 mg/kg AG490;
Colivelin group was intraperitoneally injected with 20 wg/kg Dex, 1 mg/kg AG490, and 1 mg/kg Colivelin; control group and model
group were intraperitoneally injected with an equal doses of physiological saline. The novel object recognition test and step-down test
were used to detect the cognitive, learning, and memory functions of neonatal rats. TUNEL method was used to detect the cell
apoptosis rate in the hippocampus. Rhodamine 123 staining was used to detect the mitochondrial membrane potential in the
hippocampus. ELISA method was used to detect the levels of malondialdehyde (MDA) and superoxide dismutase (SOD) in the
hippocampus. DHE probe method was used to detect the intracellular reactive oxygen species(ROS) content. qRT-PCR was used to
detect the mRNA expression levels of phosphorylated JAK2 (p-JAK2), phosphorylated STAT3 (p-STAT3), Synapsin-I, brain-derived
neurotrophic factor (BDNF), B-cell lymphoma-2 (Bcl-2), and Bcl-2-associated X protein (Bax). Western Blotting was used to detect
the protein expression levels of p-JAK2, p-STAT3, JAK2, and STATS3 in the hippocampus. Results Compared with control group,
model group showed cognitive and memory impairment, significantly increased apoptosis rate, increased levels of ROS and MDA,
decreased SOD level, decreased mRNA expression levels of p-JAK2, p-STAT3, Synapsin-I, BDNF, and Bcl-2, increased Bax mRNA
expression level, decreased ratios of p-JAK2/JAK2 and p-STAT3/STATS3, and decreased mitochondrial membrane potential in the
hippocampus (P<0.05). Compared with model group, Dex, AG490, and Colivelin groups showed significantly improved cognitive and
memory impairment, significantly decreased apoptosis rate, decreased levels of ROS and MDA, increased SOD level, increased mRNA
expression levels of p-JAK2, p-STAT3, Synapsin-I, BDNF, and Bcl-2, decreased Bax mRNA level, increased ratios of p-JAK2/JAK2
and p-STAT3/STATS3, and increased mitochondrial membrane potential in the hippocampus (P<0.05). Compared with Dex group,
AGA490 and Colivelin groups exhibited cognitive and memory impairment, significantly increased apoptosis rate, increased levels of
ROS and MDA, decreased SOD level, decreased mRNA expression levels of p-JAK2 and p-STAT3, Synapsin-I, BDNF, and Bcl-2,
increased Bax mRNA expression level, decreased ratios of p-JAK2/JAK2 and p-STAT3/STAT3, and decreased mitochondrial
membrane potential in the hippocampus (P<0.05). Compared with AG490 group, Colivelin group showed significantly improved
cognitive and memory impairment, significantly decreased apoptosis rate, decreased levels of ROS and MDA, increased SOD level,
decreased mRNA expression levels of p-JAK2 and p-STAT3, Synapsin-I, BDNF, and Bcl-2, increased Bax mRNA expression level,
decreased ratios of p-JAK2/JAK2 and p-STAT3/STATS3, and increased mitochondrial membrane potential in the hippocampus, with
statistically significant differences (P<0.05). Conclusion Dex can inhibit the oxidative stress in the hippocampus of brain tissue in
Sev-induced neonatal rats and improve their cognitive, learning, and memory impairment, which may be related to the activation of
JAK2/STAT3 signaling pathway.
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L 5k (sevoflurane,  Sev) A A JLIIG IR 12 i FH
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25 T RRE AR . O MR ) 12 S,
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W B, WA Sev i, #Hrd KUK 4219 JAK2/
STAT3 {7 5 5 52 BR , B2 1k JAK2 (phosphorylated
JAK2, pJAK2) Fl # M2 k. STAT3(phosphorylated
STAT3, p-STAT3)/KF- T, #2418 - % 7t
#50, Chen ST W, 78 Jay kb o 5t 1t 7598 1
/N B b, 3 0 JAK2/STAT {5538 i 7]
i pJAR2 . p-STAT3 Wik, BHBREL/NRIED
DR TTRYII T3, /N UK ZH S0 B . A
WFFER T Sevifs BT AE K BN IR AL, DL JAKR2/
STATS3 {5 5 11 il 77 AG490 7 17 T g e R 52 06, LA
JAK2/STAT3 {55 5 ## 1% 7 Colivelin 1 17 Ty B 11 &2 5
By, PRI Dex W A= R BRI A 8 VR T A R
LA SR A DG AR A (4 s PRI 7 S LT S s

1 MRERIE

L1 SRR M A BRI AT S HEIK e TE ST (R
HE{l, Dex, 2ml:0.2 mg, ¥ 2451 H20110097)014 H
VU S 240l A BRITAEA ) 5 JAK2/STAT3 {5 S
71 AG490 FIIELIE 71 Colivelin 114 H 5[5 Sigma-Aldrich 2
ml; 2R JRRIMGRIA B 2 E Gibeo A H] 5 ARPTKR
fl pJAK2, p-STAT3, JAK2, STAT3, Bcl-2, Bax,
Synapsin- | . BDNF., GAPDH Hfi{AFI 141 1gG Iy
FI 3¢ [ Sigma-Aldrich 22 ) 5 i S8R0 A 11 IR AR diin
¥ Wi A 5 19 8 1R 3 A5 3 3% 1K R & (terminal-
deoxynucleoitidyl transferase-mediated nick end labeling,
TUNEL), 75 A K - B £1 (hematoxylin-eosin staining,
HE) 4% 6,355 &1 H b 5% Biolegend /4 7l 5 i HK T2 %
W B L e AR L TR A
T E EN (Western blotting) SN =R
KFAEYRHHABR/A . Fast King RT DNA JU#% 5
7 & . YBR Select Master Mix, RNA & it 7] &5l
3% [ PeproTech 2 H] o ZH 4151 3 AN H 78 [E IKA-
WERKE 2\ H] 3 R 2.0 8L . PIKOREAL9G6 7 52 i ¢
o6 E & R G W E X S ) (quantitative real-time
polymerase chain reaction, qRT-PCR) {¥ I H 3%
ThermoFisher 2\ 7] ; 1 {345 M4 H 3% [E Bio-Rad 2 7 ;
A=W 22 A E 9E 1 Nuaire 22l o

12 HPE KRB IBER A A S S0 /4 SPF
PPl SO B KR s0 H, 6 HiR, AHE 9.5~11.5¢,
TR P BE B SPF e sh Wy B bl P R 1R, i
B (25+2) °C, MHAHEE 45%+5%, 12h/12 h 38 EHERS
RIS, A POKIER . 1 BB PR B
AR BRI R BRZE . BEALZH . Dex 2H . 411 57 4H
(AG490 #H) . 1% 74 (Colivelin ), F4H10 2. &
& Useinovic 55714 751 il #8914 K BRI R A2 7
PEAERIZH | DexZH . AG4904H . Colivelin ZH K LB T
SEA B R RIAE N 4 h, L2 L/min (59905 7 46 N
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A 3% Sev 1 21% <5 X HRALK RUE T HH A48
4h, BAFEER)ZS S AFINET2h: Dex2H K FRUIE I
51 20 pg/kg Dex;  AG490 ZH K FRUIE J& 14 4 20 pg/kg
Dex # 1 mg/kg AG490; Colivelin 21 KRR 5
20 pg/kg Dex, 1mg/kg AG490 il 1 mg/kg Colivelin; Xf
FE 2] VBRI A4 K U s R S SR i ) AR B R K . AR
F 98 4R VL T b B B B W 10 PR & B o W b
(LDYYLL2018-245),
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N T T 2 2 Bl AR A
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s AR BUR R SHA, WMEE, Aisa
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1.6 TUNEL Y ig Al S i T % ¥k
BV T 2H 4] F ¥ 4T TUNEL Y6, SBEOGIEE 2 h,
AR T OWEE, il EHR AL BRER AT Image] 3 A1 H
HAVP LA TR

1.7 SRPEVOCYL ARG TR T 41 41 rh Bel-2 Fll Bax 3R
INTEOL ¥R BRI S AH LY S, B,
BT 3% MEUK PR, PBSIEUE, 1L ML B
2h, fiLA Bel-2(1:500)F1 Bax(1:500)Hifk, 4 CilEtit
W, WHIMAgGH G Hi", FEEEOLE, fi
BT (Solarbio) Y A Jf & R, T Wil T
MEE

1.8 Rh123 Y il gl SO ek AR B v, B
KEEE ALY, Hlf PR, PBSIEVE3 W, Ml
AG A RhI23 0, iR FEUFE 1h, Bl
BE TSR, L1055 B R A I 2R AR 5 F Ao
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i3 Image] FXAF4rHT BT Ho 21 (5B R (M
1.9 DHEREMEKNR SHLP ROS Fi BUR
W SALY R, BT UK S min, PBS IEYE
3, DHERfn, = FE#OUWE, HRiEE, &
e, BOUNE R, EHh, TUOLREEE T WE.
1.10 oy 4 A G (R 1 5 2H 21 Synapsin- 1 il
BDNF R IAMENL WK B S H ) 7+ e 41
IR & BT A5 HRAE I AT Synapsin- 1 (1:500)
F1 BDNF(1:500) 01K, 4 Cid#k, PBS¥E3 WK,
TP 1gG —Pi(1:1500), FE IR E 15 min. 2 il
WSS, SR Image] FAF 53 A H AR A9 4 (5 i
DL BHE ARy e . G pE . o4y, Jod (]
PR); 141, sSf@EQERiRe, RIRASW); 24, h
G Rt); 34, mPEARIRATUER), Hk
UM ELR: 043, <5% BHYELNME; 143, 5%~25% PHT%:
gt 243, 26%~50% FHYEAIM; 343, 51%~75% FH
PEANNE; 443, >75% PHYEANNG ., e A PF o= (4L
005 < PE A 240 A L 61 ) 1 SR

1.11  ELISA S A6 1 55 2 21 v SOD il MDA 7K -
WK RS, HIAIHK . BO)E, REARA
FRUfE 4l M a5 4, e B0 6 Ul A s ik A T A
T 450 nm P I E O EE (OD)E, AR AnifEh £k
TR EE 414U MDAl SOD B /K .

1.12  qRT-PCR K Il i T 41 211 pJAK2 . p-STAT3.,
Synapsin- I . BDNF, Bcl-2. Bax mRNA L Uk
S 2L, PEERNA JFI G HvR B, $ BE S sf
TR G U B A5 KU S A il cDNA, K H SYBR Green
YeRHEUEAT qQRT-PCR I, B Z2 o0 20 ™,
JUW AF: 50 °C 12085 95 C Ss, 95°C Ss, 55%C
60s, FasAEH, R 22T RITEA HER
mRNA FJFXFRRKT o 575 Wz 1,

1.13  Western blotting i IR A JAK2 |
STAT3. p-JAK2. p-STAT3HERYFIAMEN  HUKR
ML, SRS IR SR E I, BCA &
EEAWE . O LW TmA LS i s
P, £810% SDS-PAGE HLIK /355, 515, 5% AR WS
¥y BT, AP p-JAK2(1:500) . p-STAT3(1:500) .
JAK2(1:500) . STAT(1:500)HiiA, 4 CHOLHBFF LR,
A £ 5% 1gG(1:1500) F IR 7, JilA ECL
WA, DLGAPDH IS MM, 15 H AR (AR R
BT

1.14  GiitefAab B SR SPSS 16.0 4k k4148143
BT, GraphPad 8.0 KKl . F56 IEA AR AT RS
B xts 3R, ZAM BRI R T 2501,
— 25 I HE 38R FH Bonferroni K25 . AT IE AT
Iy 25550 A M(Q,, Q) Fw, 4l R H
Mann-Whitney UK. P<0.05 M= 5 A G228 L.

®1 qRT-PCRE|YFH
Tab.1 Primer sequences for qRT-PCR

A 31491551

3. 5’-GCATCCCAAGTACGAGTGGT-3'
pJAK2 N

TFif: 5'-CCATGATGGTCACATTCTGC-3'

3. 5'-GGAGAAGCTGTGGCAGCTA-3’
p-STAT3 =

Fii#: 5'-GCTGATGTACCAGTTGGGGA-3'

¥f: 5'-CCGGAGAGGAGACTTCACAG -3’
Synapsin- [ .

Tif: 5'-TGGTCTTGGTCCTTAGCCAC -3’

b¥f: 5'-AGCACTGAGGAAAGCTGGTC -3’
BDNF

F¥f: S'-CAGACCGTGGGTTCTTCACA -3’

1 F¥f: 5'-GCGTATCAGTGGGGGTCA -3’

Bcl-2

Fif: 5'-GTCAGACATTCGGGAAGCAG-3'

F¥f: 5'-ACAGCCGGGAAGACAATAAC-3'
Bax

F¥f: 5'-CAGCTGGTCCTTTGTTTGAAAG-3'

i $-AACTGTCACTTGGCGGGCAGGG-3'
U6

Tiff: S~-AAGGGCATCAGCCAGGAGCAGAT-3'
pJAK2. TR IL 2R 1K S PR UK 25 p-STAT3. BEIRILI5 546 5
A SFEPETE TR T 35 Synapsin- [ R - 1 ; BDNFE. IR TEMZ
BT Bd-2. BUKLAHAE-2; Bax. B-2 AHOC X HE ]

2 % E0

2.1 FHKEONA, I RHCIZfen At 55Xt
WEZH LA, #RARIZH . DexH . AG4904H . Colivelin ZH
KNG EH RS, WK B AR, SRR
W B N (P<0.05); S BIAYA LK, Dex 41 .
AG490 41 . Colivelin 20 K R PFHIFEECIH W34 &, 4k
P B EER, B TRREC 087 (P<0.05); 5 Dex 4l
LA, AG4904H . Colivelin 20 K BR 9% i35 i 1 4 b
IS, BRI Bk, B B3N (P<0.05)
55 AG490 4H [t #5¢, Colivelin 2H K B3 Wil 48 5 W 5 I+
o, R A, AERRIREO B, 25RA
Giit#mE X (P<0.05, K1),
22 KA KRGS ALY RIS sk
KA T HE Yt sE 1 moR, X IR K s
O X MEAR AN A HES 57, 0%, AT Al
2R BRI 5 X MEAR A M HESIAA L . ORI, A&
AR, MR R SRR AR, Dex 4l .
AG490 4 . Colivelin ZH K Rl i 2H AU FRLA5 473 HH . ok
52, DL Dex 2 K B 55 20 21908 BRSO3 ek 42 fe o0 I 4
5 Dex 2 HLEE, AG49041 . Colivelin 2 K FlifF h4H 4L
SERI I BN EE ;. 5 AG490 4H L #E, Colivelin 2H K
SRV Th 4 2 B3 AT T 2 (1K1 2A) o

AT FE R, X R4 S & o4l i rd 4n
MR E, BRI FEE M EE, 6
AR s), M AR AR A A SE R, SRR I 2
e AR R, WM. mRER . AR
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Dex. 72530 ;. AG490. JAK2/STAT3 {5 241151 AG490; Colivelin. JAK2/STAT3 {5 S0iG 7 SaFAALIE4E, (1)P<0.05; M4l
Fb&E, (2)P<0.05; 5 DexH A, (3)P<0.05; 5 AG4904H HLAE, (4)P<0.05
B1 FAREINF. 2= RNEIZ068R9728 L (n=10)

Fig.1 Changes of cognitive, learning, and memory functions in each group of rats (n=10)

RAMZEFSERE , [ BRIGMT AT B, S M5 AT WA
B B Y BT s AR K B 2 AU 25 ST 4 i
R [R) R B ) AR P B IR AE, P2 T Al T S A
s MMAARR G /N S R R A, MR A
IR S TR N W oo
G, RS ZIA ., RIBRIE N, RAl)E
R BOR W o I AR SRR LA, Dex 4.
AG4904 . Colivelin 2 K i 4l 2L L ZE #4 DL S 5
fil BT AS B G W S ;5 Dex 1 LE#L, AG490
2H . Colivelin ZH K FRU 55 2H ZUME GAZE A LA K2 2 ik )R
S A TN ; 5 AG490 4 H#L, Colivelin 21
K R T 2 SR R G F LA B 5 fio R T e M R 0 A
22t (K1 2B) .

TUNEL e 25 5 BoR, S5XF A i, Al
2. DexZH . AG4904H . Colivelin ZH K FlifE ThZH 4L
20 00 08 T R T i [45.38%+3.729% vs. 10.24%+1.26%
vs. 33.15%%2.93% wvs. 19.83%%2.01% vs. 3.95%+0.47%,
P<0.05); 54 R4 L, Dex 41 . AG490 41 |
Colivelin ZH K 55 5 2H 20 o 240 Jitg 3 7= 2% B 5 [P AIG
(P<0.05); 5 Dex41 b4, AG490 4l . Colivelin 41K
BT 21 40 rp 4 i 0 T R B A R (P<0.05); 5
AG490 4H %5, Colivelin 2H K B S ZH 2 AR 4R g A 1
R RIRAL, ZRA%FE X (P<0.05, E2C).
2.3 A4 KBS Z Bl-2 fll Bax R IA | 2k
B AT B ROS 5 AU IF L e oY a2 1
WoR, SXTHEA A, BRI DexZl. AG4904 .
Colivelin 2H K FRUF B 2H 21 b Bel-2 F 35 7K - B i 1%
Bax Z iAKW B FF 55 (P<0.05); SHEIZH HLHR, Dex
ZH . AG4904H . Colivelin ZH K FUIAF T 41 41 Bol-2 &
KRB B TR, Bax 3236 7K1 B I8 AR (P<0.05) 5
5 Dex 4 L3, AG4904 . Colivelin ZH K FlifE & 21 40
1 Bel-2 FRIKZKF- W AR, Bax Rk AW T
(P<0.05); 5 AG490 41 [L#, Colivelin ZH K FIF th 4
AU Bel-2 A /KU BT 5, Bax F A /K0t %
fiX, ZRAGFE L (P<0.05, E3A. D),

Rh123 e g R, S5XTIRAL iR, Rl
Dex#H . AG4904H . Colivelin £ K ¥ Lh2H 2 v 21 (3,
D B A A L (37 B B AIK (P<0.05) 5 55N
HHb#E, Dex4l. AG49041 . Colivelin 21 K I th e
2R rp i 2T (0,5 iR R RN 2k AR I 7 B S T
(P<0.05); 5 Dex H L3, AG4904H . Colivelin 2H K
BT 20 21 (R £1 48 0 'G5 B AR S R AR S rL A7 FH I
PR (P<0.05); 5 AG490 41 HL%:, Colivelin 2 K i
L2l A R 21 o S B N2 (A RS 67 B I T ey
ERAH G FE X (P<0.05, [E3B. E).

DHE 25 5 Won, Sxf Ml e, Bl

DexZH . AG4904H . Colivelin ZH K FRIfF B 2H 21 v DHE
YNGR FI ROS 7 P I 155 (P<0.08) ;. SBIAUA L
3, DexZH. AG4904H . Colivelin 20 K FlifF B 2H 2
DHE J&GHR EEFI ROS 7 i B 1K (P<0.05); 5 Dex
ZHIHE, AG4904H . Colivelin 21 K FLifE £h4H 41 DHE
IEnR EEFI ROS 7 1 B B 5 (P<0.05) 5 5 AG490 4
[, Colivelin 21 A R B 41 21 DHE %% 5 J I
ROS & & ] W BEA%, 22 578 G122 & L (P<0.08,
El3C. F).
2.4 £ 4 KR 54 20 Synapsin- [ . BDNF,
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