342 P E R R A 2016 AEES 26 5 4 W1 Chinese Journal of Spine and Spinal Cord,2016,V0l.26 ,No.4

HLRE A R
N EH A EFR TSR RA S B3 E
i1 )6 FGFR3 & ik B oo —H-3E B[ 64 % v

Fofr,KkAEA, L
(FPEERC M E S — ERBEREERE 110001 PEBHTT)

[#Z] B WL N9 47 32 60K 5E (dexmedetomidine , Dex ) XT < B 4 6k 1l 745 7 13 351 473 (spinal cord is-
chemia reperfusion injury,SCIRI) & 40 i A= 1 P F 52 {& 3 (FGFR3) 3 ik | ifil—F #8 5 B (blood—spinal cord barri-
er,BSCB) £ 4 S HAH G454 2 1 occludin MY . 773% 120 H SD K RBEHL 4 4 A AR T AR (Sham 4) |6k
AP HE B3 28 (IR 41) Dex 114k FEZH (Dex 21 ) F1 Dex-+ B 85 5€ e (ATIP) Hikk #E 41 (Dex+ATIP 41) , Sham 21 Al
IR 2045 5 F s A5 0 3d 4R 8 9 42 B3R /K 30 \Dex ZH#5 N 3 4 10png DEX(30l) ; Dex+ATIP 20 8 4 i 5 47 56
FEWKSE 10pg+FT 5 S5 10pg (36 30pl) , 1 ¥ /d, i 42 3d, Sham 4115 FE £ Sk = i A 4530, Hofle 3 4077 )7
Te A3 Wk Je Je il EZ K 14min J5HEIFRL, @57 SCIRIAEAY , 43 T BS 12h FI 48h B L4A~L6 H U T
H 2 I 22 B 6 & K i A SR K (evans blue, EB) %4 6 52 BSCB 52 4 1 ; Weston blot Al RT-PCR I 52 & & 41
41 FGFR3 1 occludin 7% &, 5 8 @A )5 12h M1 48h, 5 Sham 41 b4, IR 41 Dex 20 A1 Dex+ATIP 4 AH N7 ) [
FOFREA LR SR EB & i FGFR3 A RN K 3238 3 | 25 M1, occludin 3235 135 1 T B (P<0.05) 5 Dex
415 MR (8] 55 TR ALAT Dex+ATIP ZLAH HE A S 4120 b5k ik (EB 5 ik Al FGFR3 25 11 A2 (R 2 15 34 W 25 1k
FEA%, T occludin 2581 (P<0.05) ; Dex+ATIP 215 TR 41AH R I 0] S b A 3 e B F k22 R . w5 12h
48h,EB J (56 WAMBE T WLEE Sham 4 H fiti 92 5T 4 JL-F R ILEL (498, Dex 4LEL G2EEA B, 1 IR 2170
Dex+ATIP 41T (A5 W IE1 ,48h 28 L4 12h TE S35, 2598 3 N TE ST Dex TR 8 A A S I 715988 T 45
Y5 B HE L 21 FGFR3 #1335, 48 5F occludin 2 [ # &k, 6 1~ 18 b B e B AR 47 7
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Intrathecal injection with dexmedetomidine maintained structure and function of blood —spinal cord
barrier after ischemia reperfusion through down regulating FGFR3/LI Xiaoqian, ZHANG Zaili, MA
Hong//Chinese Journal of Spine and Spinal Cord, 2016, 26(4): 342-347

[Abstract] Objectives: To observe the effects of intrathecal injection with dexmedetomidine(Dex) on expres-
sions of FGFR3, structure of blood—spinal cord barrier(BSCB), and related protein occludin after spinal cord
ischemia reperfusion injury(SCIRI) in rat model. Methods: One hundred and twenty rats were randomly divid-
ed into four groups: sham group, IR group, Dex group and Dex+ATIP group. Intrathecal injection of 30l
normal saline was performed in sham group and IR group, 10png dexmedetomidine(30pl) in Dex group, and
10pg dexmedetomidine and 10pg ATIP(total in 30wl) in Dex+ATIP group. Intrathecal injection was done once
a day and continuously for 3 days. Aortic arch was only exposed but not occluded in sham group. SCIRI
model in the other three groups were established by aortic arch occlusion for 14min. At 12h and 48h after
model-making, [4-L6 segments of spinal cord were extracted. Spinal water content was determined by wet
and dry method. Evan’s Blue(EB) extravasation was used to assess the structure of BSCB. Protein and mRNA
expression of FGFR3 and occludin were assessed by Weston blot and PCR. Results: Compared with sham
group, rats in IR group, Dex group and Dex+ATIP group had significantly higher spinal water content, EB
extravasation, protein and mRNA levels of FGFR3, but lower protein and mRNA level of occludin at both
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12h and 48h after model-making (P<0.05). Compared with IR group and Dex+ATIP group at the above time

points, rats in Dex group had lower spinal water content, EB extravasation, protein and mRNA level of

FGFR3, but higher level of occludin (P<0.05).
between IR group and Dex+ATIP group. At 12 and 48h after model-making, almost no red fluorescent stain

There were no significant differences in the above indexes

was visualized in spinal cord parenchyma of sham group under microscopy, a little more fluorescent stain was
observed in Dex group, but red fluorescent stain was observed markedly increase in IR group and Dex+ATIP
group. The changes at 48h were more obviously than those at 12h. Conclusions: Intrathecal injection with
Dex can maintain structure of BSCB and preserve expression of occludin by inhibiting spinal FGFR3
expression.

[Key words] Spinal cord ischemia reperfusion injury; Blood—spinal cord barrier; Fibroblast growth factor re-

ceptor 3; Occludin; Dexmedetomidine; Rat
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A G 0L P FE ) (spinal cord ischemia
reperfusion injury, SCIRI)Z L4545 ¥ i DA R JEE
Mz Zhs e S 32 7 N AT R BB F AT 1 R E
KEGTE A2 T, 2B B 2% R i X R
PO B REAETE R IR B e R 42, B il —F 5 e
f% (blood—spinal cord barrier, BSCB) , o] L1475 5 4
T BER AR IR AR BN TE BN B 8l e
I ie, 40 2 4ERF BSCB 4514 F T sE Y 24
Y& & 5 SCIRI 1y # B ML . A7 56 4B 0K &
(dexmedetomidine , Dex) & —F# B = i M o2
B IR R BEZ ARSI BA R R B R A
PUARIESEAEHT B, Ok B2 (I BIF S UESE Dex 7] LA
R A R G, R IR T s b AT
R PUANNE A TR AR E R IE T, AT 4 A i
K 752 K 3 (fibroblast growth factor receptor
3,FGFR3) &—MtHA F B R A 15 M 04 5 5 1%
HDRMMBZE, EMERERZE D ZRIK,
FGFR3 DI RE 5 T 5 B0 SURN 240 L & & 578,
B A G 1 oceludin S22 L BSCB 459 11
I FHZEA M AL 4310, H FGFR3 9728 1E % occludin
T RS20 1 AR A BFIEIESE . AWEIE B TSR
W iE 3 Dex Xt SCIRI J5 BSCB %5 #4) il £ 21
FGFR3 Y5 occludin M52 M , R 15F H Al 68 /9 #L
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120 R RUBEHL 9 4 40,5520 30 2, IRF
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30l ; Sl FRRE VRS (IR 4) - i AR 3d 85 14
G AR BEER /K 30l ; Dex Tl Ab BEA (Dex 41 ) . i 45

the First Affiliated Hospital,

China Medical University,

A 3d 5 ST 10pg Dex (30ul) 5 Dex+ B 45 52
(ATIP) i kb 3 2H (Dex+ATIP 4H ) . ¥ M5 B 3d 45 N
5T Dex ATIP 45 10pg(H 30p), 1 ¥R/d, #2E 3d,
1.2 il g sr e

KB G M 1 S R R B, o MR 3
MM, PURE R E T FAREG 1 s LT, 1
BiTh WIS U) 1B 2 4y B T R ER 22 bt AR
SO IR JE O AL AR T AR Ay B Tk, 2 sk
ik 5 2281 b B ik & WAL T Sham 20 AN 92 4] 8
ik, a3 AHIICEIsh Ik Je Je b E Bk 14min
JE AR Bk e B R A5 1, BT 0.3ml 2
EH R (100mg/ml) , AKJF AT I,
1.3 HHE S K E

SR FH T MR A O 7 - K i, LS 12h
F1 48h, T4 43 I HL 6 HOR B 14~L6 % 7 B, H]
TEACI BR R K A )R, BT RO AR R E
(W), £ 110°CTH I 4% 46 Bt 8 24h J5 FRICT B
(D), HHEEHKE=(W-D)/Wx100%
1.4 BSCB ¢ PEG

ERLE 12h A1 48h, B4 8 KRR, 4
K FIKZEME ) 3 ESS EB (10ml/kg) ,5Smin P
SE . Th J5 B 14A~L6 B8, T L5 APk A
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1.5 HEEH LT FGFR3 F1 occludin M 4E H 21k
bpes

AR S 12h A1 48h B34 5 A0 E 8 H KB,
PR TA~L6 FREAL 2V I B AE ol , {8 BCA
(bicinchoninic acid) ¥ & FH i 2 &0 & 2 17
EHME , BAL Spe M EE AR 2 EN 10%
T T B R £ (SDS ) — 2R N I e B e P TK S L S
ERIM WM (PVDF) B L, 43 5ImA et
FGFR3 £ v BEHT IR (1:500) A di occludin £ 7
PUR (1:400)4°CE 7, VeI IS 75/ HRP #5ic A9 L
i 1gG 2438 ,37°C 2h  ECL i3 X £k ik A &
B, R ARG 25 B vk e T2 2 o 4B, AH
X i 2R IR R B ARl 1) B B % EE R N 1
GAPDH, M4 &R 3 LK,
1.6 BHE4 L FGFR3 Al occludin A mRNA #
IR

LS 12h A1 48h AEAL 4 HIHL 8 K R AR HUA
HE L2, I He il ) G Ul I 1484 T 1% 3 s b
B ¢ FEL UK R 58 A1 43 D161 BE ASCRS T 42 B AL RNA 1Y
JE AR, 51 P AW . FGFR3 (11 ) .5~
AGGCTTCAAGTGCTAAACGC =3' , ( J2 1] ):5' —
TGAGGACGGAGCATCTGTTAC' -3’ ;0ccludin (iF
] ):5" ~GCTTCTGGATCTATGTATGGCTCAC -3,
(F 1) :5'-TCATAGCGGTCCATCTTTCTTCGAG -
3’ ;GAPDH ( iF [1 )5’ -TCGGCATTGTGGAGG
GGCTC -3’ , ( JX [ )5 ~-TCCCGTTCAGCTCGG
GGATG-3', 1E FTC2000 %1%¢ ¢ & £ PCR X 17
PCR, ¥ #4440 F :(D94°C  1min, @94°C . 10s,

Fx1 MAXRERF 12hF148h HEHIKE

3)55°C . 30s, @72°C 1min,45 MEF, B KWK
55°C 30s, 45T , R GuARIE 45 S A8 1) 2 ' ik i
B K A8 B0 (DRn) 2 il 338 Bl ) 2 i 4R i o 2 0
SE AL 4 4 8 FREC(CT ), SR AT 2742 gk 4b
HECE , H 8% A FGFR3 occludin, GAPDH 3
KNS R HEE 3 IRER,
1.7 Siitsfabrg

Bl b xes R, B FER JH SPSS 17.0
Gt A A R LR AR 2R T 25 40 B, N
IR P 9 LR LSD 5, P<0.05 M 2 548 3
P,

2 #R
21 HHESKE

TS 12h 1 48h B 4 4 K FUABELH L P&
KEILZE 1, 5 Sham 4 IR 4 Dex 4 Dex+
ATIP 1 354 J5 12h F H8 41 205 K i 3 5 3 v 1
Jn(P<0.05) , & 155 48h 4 B8 B & (P<0.05) ; 5
AR ] B 8] 45 TR 41 AT Dex+ATIP 40 HL %, Dex 4H 4%
B 1) 5B B 20 2L Y S oK i B E R (P<
0.05),Dex+ATIP 205 IR ZH A [R] s i) 25 b 45 TC 48
T 25 57 (P>0.05)
2.2 BSCB 5%k

WML S 12h A1 48h B 4 21 K A BE 41 41
EB & 03 2. 5 Sham A L8 IR 4H Dex 4 .
Dex+ATIP 2 & #5)5 12h B RG240 4 h EB & & 1)
A E MR (P<0.05) , 15 f5 48h 34 Jin o B i
(P<0.05) ;5 TR 44l Dex+ATIP 4 H 4%, Dex 40 4%
W E) 5 A BE L 40P EB & 2 B S ERRAL (P<

(xs,n=6,%)

Table 1 Spinal water content at 12 and 48h after model-making in 4 groups

Sham# (Sham group) IRAH(IR group)

Dex#(Dex group)

Dex+ATIP 41 (Dex+ATIP group)  PE(P value)

12h 59.01£2.33 85.745.66"
48h 60.01x4.33 94.74+8.627

67.02:£4.4072
75.02+8.4072

84.92+5.72% 0.000
91.92+5.72¢ 0.003

7 (D5 Sham 41 H3% P<0.05;@5 IR 41 H 5% P<0.05

Note: (DCompared with Sham group, P<0.05; @Compared with TR group, P<0.05

F2 MAXRIERE 12h 71 48hE 8 EB 2 2

(x5 ,n=8, ng/g)

Table 2 EB content at 12 and 48h after model-making in 4 groups

Sham# (Sham group) IRZ1(IR group)

Dex?(Dex group)

Dex+ATIP 21 (Dex+ATIP group)  PfE(P value)

12h 4.530.15 12.5620.427
48h 5.64+0.32 15.57+0.827

8.21+0.3612
9.21+0.581%

11.77+0.487 0.000
15.13+0.557 0.000

7. (D5 Sham 41 H 4 P<0.05;25 IR 41 4% P<0.05

Note: (DCompared with Sham group, P<0.05; @Compared with TR group, P<0.05
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0.05),Dex+ATIP 415 TR 2l A1 [ sf [a] o5 L #8 TE 45
T2 22 5 (P>0.05) . A5 12h F1 48h, 7E51% B
5 N, Sham 21 86 52 5T 9 LT 39 R D 21 48 58
36 ;IR 41 Al Dex+ATIP 44 12h BB fEH LU 41 (1
WO WL 48h i — I Z . 5 IR 411 Dex+
ATIP ZHAH LY, Dex ZH 451473 J5 12h Fil 48h 21 42¢
YU U855 M Dex+ATIP 415 IR 4 LK 2ZH A
W (K1),

2.3 HBREAH LU FGFR3 Al occludin 25 FH #iA &

TE AR5 12h A1 48h B 4 2 K FUA 6 41 41

FGFR3 il occludin (R iLm WE 2 f1k 3, 5
Sham 4 %, IR 4H Dex 40 . Dex+ATIP 4H ¥ #% J5
12h il 48h A HE 2Urh FGFR3 K 11 %1k i & Pk
B, 1 occludin & FH #2351 8 B AKX (P<0.05) 3 5
IR 411 Dex+ATIP 41 HL 3, Dex 4145 B[] 55 A i
4 FGFR3 #1323k i ME AL, 1M occludin
FEEFEB B EE (P<0.05);Dex+ATIP 4] 5
IR 2H AH [8] 1) 18] 25 b %8 FGFR3 Hl oceludin 25 1 3£

kKh

B 1 PR R A A [ i [A) E E

fluorescent staining( x100)

FOFHDY
1Th e S e
4t s .

HAH e— e s —

skmmil | [IEE 4] Le=fH Fhes 1 1PEN

hee I
I:II - -

IKMITRGE T 22 5 (P>0.05) .
24 HHEHAH FGFR3 fl occludin mRNA 55

%
il

WAL S 12h 1 48h B 4 41K BUA #BE 41 40
FGFR3 Hll occludin mRNA MR iEE L £ 4, 5
Sham ZHAH IR 4H .Dex 41 .Dex+ATIP 4 3 # J5
12h F1 48h B #6421 FGFR3 mRNA ) %35
M, W oceludin mRNA B P FEAL (P<
0.05); 5 IR 41 F1 Dex+ATIP 41 F#5 , Dex £ 4% i}
6] 5 B 21 2 b FGFR3 mRNA (1) £ 1k 8 i & %
FEAK, T occludin mRNA & ZPEH I (P<0.05);
Dex+ATIP 21 5 TR 24 #H [6] i [8] &% B9 FGFR3 H1
occludin mRNA F£iEHTLH 11425 (P>0.05),

3 it

Dex 4 —fQREHEHE1E 2 W 1 IR 2% A2 1
B DR T B, 2 o AR A
I 7% BLIG (6 B BT A6 A 1

| b

[+ K TIH

A EB Y (05 50 R T 45281

Figure 1 Blood—-spinal cord barrier (BSCB) integrity at 12h and 48h after model-making in 4 groups measured by EB

elimlin
12l el e ——

IH| — - o —— S—

NAPIIH  — — — ——

Shpm ] 1LEH LT I ATTHE]

2 PUZH R BLRE B AN TR B[R] 55 Weston blot I 72 8 2H 21 FGFR3 1 occludin fY FH Fk 1 0L

Figure 2 Protein levels of FGFR and occludin in spinal cord at 12h and 48h after model-making measured by Weston

blot
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&R 3 JEMJE 12h 70 48h & §E FGFR3 0 occludin EARZMEXN X FEE (xs,n=8)
Table 3 Relative optical density of FGFR3 and occludin at 12 and 48h after model-making
Sham#H (Sham group)  IRZI(IR group)  DexZH(Dex group) Dex+ATIP 41(Dex+ATIP group) PE(P value)
12h 0.60+0.05 1.10£0.21% 0.75+0.2312 1.1420.227 0.017
FGFR3 i -
48h 0.63+0.12 1.35+0.18"Y 0.78+0.16"2 1.39+0.23" 0.009
" 12h 0.75=0.16 0.52+0.10” 0.69+0.18"2 0.50£0.13" 0.034
occludin ) . .
48h 0.70+0.18 0.42+0.05" 0.68+0.15%2 0.42+0.077 0.036
(D5 Sham 41 P<0.05;@5 IR 41t P<0.05
Note: (DCompared with Sham group, P<0.05; @Compared with IR group, P<0.05
F 4 E#EJT 12h#0 48h & 8 FGFR3 #1 occludin mRNA #9183t & 1% 58 & (w#s,n=8)

Table 4 Relative density of FGFR3 and occludin mRNA at 12 and 48h after model-making

Sham (Sham group)  IRA(IR group)  DexZH(Dex group) Dex+ATIP Zi(Dex+ATIP group) PfE(P value)

ORRG 12h 0.50+0.16 1.20+0.207 0.65+0.26"2 1.15+0.337 0.018
g 48h 0.650.50 1.40+0.187 0.73+0.2202 1.38+0.32% 0.017
udi 12h 0.81+0.10 0.56+0.087 0.75+0.0712 0.60+0.05% 0.012

occludin - )

48h 0.68+0.11 0.45+0.037 0.57+0.1272 0.44+0.087 0.038

7. (D5 Sham 41 H 4% P<0.05;25 IR 41 4% P<0.05

Note: (DCompared with Sham group, P<0.05; @Compared with TR group, P<0.05

FT -3zt ok ik 2 A FEUE S Dex AT LU i
T R VEAR 5 AT RE IR O VSO | FHBTIE R
20 L R S AR A o i R A AR B DR
PEFTOT21 SCIRT A2 48 1 B e 1 5 B 7 1 52 1009 74
VEVES, 2040 T Re A B A5 K 25 4 T R A IR
R AN AR, A Bl 2 R G A7 (E BSCB, i
B I EYRRA, R 2 R 5 NI BRI X
FE - REAE R 6 3R A1 JE i 2 R X A 22 1Y
BB WMAFAE R IR PR R R GE . 5%\ BSCB
PR & SCIRT " i B 22 Ay g B g ARt 3.1 ] iy L
1 & B A AL 38 BSCB 8 S8 AT LA B il A6 6 452 4 , A
AT DR AP SR

BSCB J& Hi % 2L 1 I8 N K i R I o
Y0 M S L2 (R ) R TR AL, S HE Y BSCB B
{8 7 B 0V P R R TR B
Weah, A Fpph 8 R G ARI0OB, S0E | Gk il 45 B
RAETT ,BSCB SERE MM IR, I i A 45 R 431
A HEACE B S5, i BCE A ZUK it i R 4
& BB A I RERLE Y, TER Bk Je e A 3 B
Jik = 48, SCIRI J2& H i ffi F &)1z /) SCIRI 314
Bz — B m B E R, SRS 12h
A8h M 22 H#E oK B R3S i, #2278 SCIRI 7] 5
A B, EB HEAMBGES A E AR E LS
B EB-HEAE Y. EREL T ZES
VIRt BSCB, HA7E b B 4546 i I8 118

T RA B, AR R BSCB (18 R 2 B2
IREBAEI1031 AAF 57 AR ) IR 41K RS 12h
Al 48h B HEAL L EB & 2 fl EB 2¢ 64N 12
1% Sham 41 B £ | H 48h #% 12h B i 3%,
WESE SCIRI J& BSCB 7E it 15 f5 48h 1% IR T fy ™
., NS Dex o] B B REAIG SCIRI J5 4 88 & /K
i EB & &Ml EB 2 EINB R, M4 T Dex H
Sk LA R ATIP J5 Bk e84 26, #2878 Dex AJ
PL4EFE SCIRI 5 BSCB B 4544,

FGFR3 J&—F HA H B 0 IR Ak 1% 1 1 25 1
Pk SRR P SZ A FE PR 2 R G T 12 35K, R M
25 70 RN B 5 200 i 79 Ak S Y4, FGFR3 D 5+
] FEAL A KA T R, BIE
Ji& T 40 AN %% % FE (tight junction,TJ) 1E R
BSCB = # i 45 ¥ KLl A wF 58 £ W], FGFR3
FE VR B0 Az 5 TR o i A v 3 e A A (89
Chen ZE0955 B K Bl FGFR3 £ K 5 & BLRT I f2
o XL T e S5 40 B 1 5 Ak 35 4 L 48 FGFR3
Xof B2 I JE S5 440 L i AT B T PR AR AR )
B TEARMFSE H, Western blot #1 PCR 46 7 45 % i)
7~ ,SCIRI J& ,FGFR3 & H Al mRNA 1 ik Bl i
o, H 48h #% 12h oM W 5 F RS R —
., Occludin ER T W EELEMEH , ZHE—14
W RN, EES 5 E N
JRLTE] T T B0, A5 i 5% & B Occludin 2 1Y 2
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iKAE4E 5 BSCB AR R X R %), il 4E i BSCB
% IR B B Rz 00 AR HESE Western blot #1 PCR 46

485 W g 7R, SCIRI J& Occludin ) 2 1l mRNA
FR I B FEAR 5 BSCB BEIRFLE B HE Sk &
1 EB 485 & A8 b —3, 15 FGFR3 E ik 1k
*BJ&Z 'ﬁ IR ZHAH L, Dex ZH 38 155 )5 45 WL BT[] 5
B REH 2P FGFR3 A BRI Occludin #2351
i, éﬁ% ATIP J&i ,FGFR3 F1 Occludin® % ik 5% 7
R PRI 2%, $278 Dex 1T LU R 8 FGFR3 ik
45 Oceludin 45 & & .

A F 5% W 5% B B 9 TE S Dex Wl LLF U
FGFR3 £ ik ZE+F Occludin % H & i, Jdl 4% SCIRI
J&i BSCB #itJ5 , 13 microRNA /K388 & 11 . 4@ Hl
il 2 i 25t XF SCIRT Ji5 (1) BSCB A5 5 1514181
T FGFR3 £k . 4E+F Occludin & H & £ &
Dex Ji 7 SCIRI J5 BSCB %ﬁ B Lz —,
Z (IR YT WL R S A 3E— 25 0 58 R
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