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Abstract

Objective: To investigate the effect of hyperbaric oxygen(HBO) on cognitive function recovery in rats follow-
ing traumatic brain injury(TBI) and the expression of CCL2 and its receptor CCR2 in hippocampus.
Method : Seventy-five adult male SD rats were randomly divided into sham surgical group (Sham group), trau-
matic brain injury group (TBI group) and hyperbaric oxygen therapy group (HBOT group), each consisting of
25 animals. Traumatic brain injury model was established with Feeney's free fall in the TBI group and the
HBOT group. The HBOT group received HBO therapy daily every day. The animals in sham surgical group
just exposed dura mater, but without free fall impact. Cognitive function was assessed by Morris water maze.
The expression of CCL2 and CCR2 in hippocampal CAl region was detected with immunofluorescence stain-
ing method, and real-time quantitative PCR was used to evaluated changes of the levels of CCL2 and CCR2
mRNA in hippocampus.

Result:7d,14d and 21d after HBO therapy, escape latency decreased and the number of times crossing the plat-
form increased for the animals in the HBOT group. Statistical significance could be noted, when they were
compared with those of the TBI group. The expression of CCL2 in hippocampal CAl region was detected
mainly in astrocytes, CCR2 mainly in the neurons. CCL2 mRNA, CCR2 mRNA levels in hippocampus signifi-
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cantly increased 3—21 days after traumatic brain injury, the difference was statistically significant. CCL2

mRNA levels in the HBOT group significantly decreased after 1 week, 2 weeks and 3 weeks HBO therapy

compared with the TBI group, CCR2 mRNA levels in the HBOT group significantly decreased after 1 week

and 2 weeks HBO therapy compared with the TBI group.

Conclusion: HBO therapy could promote the recovery of cognitive function in rats with traumatic brain injury,

the possible mechanism might be associated with the decreases in CCL2/CCR2 levels in hippocampus.
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B HEE SPF 2% SD K B 75 H (1 T Fig 3 K2
SEEENYI R0, K 260—300g., K S5 K BUBEHL
43RBT AR 4L (Sham 41) s 4L (TBI A1) Ffisi4h
)G = A4 (HBO 4) , 4 25 3l PR % 7d
JE AT .
1.2 oML R

Z: 8 Feeney H H 7% /475 il /F TBIBEH | K R
2 1% HZ A (40me/kg IEIEIEST) JFRIFER [ 52
Fr e AL (WPLA D) b, H R E N5 R
HIK, RIS 2.8mm, J R 4E ) 47 5551 2.8mm Ak
TR GG — H AL 4.0mm BB 5, T H—E
WES MR, 1 oA B s . BT
AR AR 7 2 1 R A AN T4 T
1.3 HBOJRJT

HBO 4K FARJG 6h Wik & X HBOIRYT,
W K BB A S & 3 S BT R4l A
PEAE 10min, 2R J5 11 15—20min, T 2 >4 % RS
J% (absolute atmosphere, ATA)7& H 60min, 1 [i] 4fi
S0E XL 10min, {8 AR P 48R BE=96% , SR J5 50
15—20min £ % JE (1 1~ ATA) . 1%/, 7d N 147

e, ELEIHTT 21d.
1.4 HIDIREVEAL

T AR J5 EAT Morris 7K 2 5 (iR RS BB
FABRA R ML, SERHT 1K 3 41K B A d ik 2
min P& WG . @A T s KEAEE 4 RIRA
K G BT 1R ), S R b OResd 507
BAAE GO R R HRIFIC bk &5 Prg i ], Bk ik
BRI, L 120s SRR, RE BNk 1205, 45 H
3K, BRI (] B Smin, B R 25 RS AE 3 15 R 20s.
HEREE IR S5 7d 14d FI21d OEE . 25 IR
SE DA TSI T X KA B L E SRR U]
— RAKJE 120s 30 HEAUF- 5 IR
1.5 GpE i RbR Y (o ik

AR5 3d 3 B 3 4R BT IR IR IRRI , B T 4% 2%
R AR5 R B I A 2O A 4% 2 R P
15 24h, FEREAS EE I K Z DU, A T8 0l v 51X
TR S VKRV e (Leica /A ), BAERIM , ) | J&
Bk 10pum, Y1 A 250 0.0 1mol/L 1B R £k 2% il
(PBS)¥R ¥t 3 ¥k, 45 Y 10min, % 1 8% 1F #1112 I 37
B Ths W2 25 10055 , VI3 205 i A — 47T Rabbit-
anti-CCL2(cc chemokine ligand 2,cc #afkH -+ HeiA
2) (1:50) (Millipore, 3% [# ) | Goat -anti- CCR2 (cc
chemokine receptor 2,cc # 1k [ F 52K 2) (1:50)
(Santa Cruz, 3 [E ) . Mouse- anti- GFAP (1: 5000)
(Millipore, 3 [#] ) . Mouse-anti-NeuN (1:500) (Milli-
pore, 3 [¥ ) &2 Mouse-anti-OX-42(1:200) (AbD Se-
rotec, # [€ ) ¥ & , 4°C 12h, PBSIZ¥E 3 Ik, F Ik
15min. 53 510K U1 F i AAH R 9 —47T Cy3-goat
anti-rabbit IgG (1:1000) (Jackson, 3& [# ) . FITC-
goat anti-mouse IgG(1:1000) (Jackson, 3£ [F ) & Al-
exa Fluor 488 donkey-anti-goat IgG(1:1000) (Invi-
trogen, 32 [# ) % & 2h., PBSE¥E 3 YK, B K 15min,
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K SPSS17.0 K (A HEA 7481240 H , Bl LAY
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2.1 Morris 7K 2R B il 25 SR

211 AT AR 5 Sham L AH L, R )5
7d.14d & 21d TBIZHI HBOT 20 - ¥ 3 AR A 7 K
25 B EERE L (P<0.05), 5 TBIHAM I, &%
SURYT 7d . 14d R 21d 5 F TR TR B, 22 5 A
BEVER X (P<0.05), W#E 1,

212 FEFERFLWEER: 5 Sham 4AHL , K5
7d.14d X% 21d TBIZ # HBOT 2H % ¥ 5 Yk 500,
D FESRAT BB L(P<0.05) ., 5 TBI4AHI, &
JEAIRYT 7d.14d S 21d J5 28 e 5 B 3g I, %=
SR B EYERE SL(P<0.05), 32,

2.2 PEDERUbR I E TBI G ¥ 5 CA1 X CCL2
J CCR2 MRk

221 L CALIX CCL2 FKkTHM 251 GFAP .,
OX-42 K NeuN 43 HIAE Sk 5 T8 e 5 40 /I8 Jie ot 4
i Rz 2 JC R BRI , 5 CCL2 AT B9 e AL .
IR X CCL2 F% 5 GFAP /g, 5
OX-42 } NeuN FEA KA /s Win , F B CCL2 F 2L
FERTE RIS (& 1) 6

222 #EE CALIX CCR2 ik 158 : 435 GFAP .
OX-42 J NeuN 73 5II4E A L2 e 5T 4 A | /)N 2 T 24
Jit Je 4 22 6 AR IE Y , 5 CCR2 5 Ha i wid Y e .
gL R W T X CCR2 £ % 5 NeuN 3447, 5 GFAP
Je OX-42 FAVEAT B 7R Wbk, B CCR2 FH ik
Tzt (E2),
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2.3 #5iHE 51X CCL2 F1CCR2 mRNA ik

5 Sham 44 AH 1, RJ5 3d.7d . 14d }z 21d TBI4
FIHBOT 41 CCL2mRNA ik 2 Ha B2
PERE L (P<0.05) . 5 TBIA A, & IR 40A YT 7d.
14d )2 21d i CCL2 mRNA B & R [%, 254 &t
= X (P<0.05), 133,

5 Sham A AH I, RJ5 3d.7d. 14d F121d TBIZH
CCR2 mRNA FKik¥H %, RJ5 3d.7d. 14d HBOT
2] CCR2 mRNA Fik¥yhim , 22 R4 & L
(P<0.05) . 5 TBI 4L A He, & JE 4836 97 7d. 14d
CCR2 mRNA B T F%, 22 %A W 2 1 L (P<
0.05), L34,

1 =AKRRYEEGEREALLR (xs,8)
215 7d 14d 21d
HBOT4H 56.30+7.81"% 26.00+£3.51"% 12.70+2.83%
TBI4H 99.50+12.71" 40.40+5.92" 27.40+3.81"
Sham 2 11.30+2.77 9.30+1.96 7.40+1.24

1 O T AL A P<0.05 ;@) 5 i 540 L% P<0.05

R2 ZHKAR120s Wi EBTESEREEEE (v2s5, 1K)

2151 7d 14d 21d
HBOT 4 4.60+0.88% 4.50+0.76™% 5.10+£0.77"%
TBI4H 2.00+0.38" 2.61+0.81" 2.90+0.74"
Sham 21 6.30+0.54 6.50+0.80 7.00+0.82

1 OHBFARA HE P<0.05 ;@5 st 1520 He A P<0.05

3 itig

TBIZSMNEHE UL SUE 2 — , FRJill & EE TBI,
FET AR = o TBI ] LL43 Ry Ji & 1 0 4 & 1 Mg 64
B JE PR 2 AU o 1 FH 5 RS A i
HAyRiE PG, 7RI R PR LR A — &R
A1) BB S, A A7 i £ 2R e ot fpie 4 K e SRS
PRE SN Spv I S SRR , 0 T S B A5 473
PR BUT, BB Bk BREE Bk R R, dkk
PRI AT B A,

Vg T SRR s A2 3] AEAC ARG RSN T g
I EEN X o WF9E s, TR Tl ] 2 0m 1Kk K2
JBT I R JBT T KR 28 T A% 3 RS NE B TR e
1812, SR 5 B BCALAR 5 5 A7 2 K iz Joe sl jz Jo
HRK 2T, B K BHC 2, 7225 18] LA T T RE
Wil AR . HBOYF ke Toa, IR R Fi697
TBIJ5 5 & ry 4t & vEi 4, 9% 7R "HBO s iR
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1 CCL2EFERZEZEFRIRARME (BPEDE ALY, x200)

CCR2 PHYEANAE (] AD,G, &% (%) , GFAP BHYEAIAE (K B, £1(4 ) , NeuN FHIEANAE (E B, £162) , OX-42 BHYEANAE (B HLL(4) . I’ C.F X 15500
CCR2 FlGFAP .CCR2 #INeuN ,CCR2 F10OX-42 [ A .

%3 ZAXAREDSCCL2 mRNA RiEKFELLE (vts,n=5)
215 3d 7d 14d 21d
HBOT 41 159.67+29.40" 261.85429.04"7 186.14+15.88"% 111.534£21.32"°
TBI4] 234.44+36.39" 392.93+48.05" 396.24+35.98" 232.04+34.94°
Sham 20 1.30+£0.55 1.34+0.51 1.29£0.49 1.33+0.53
1 OH5BF AR HE P<0.05 ;@5 bt 4520 He i P<0.05
x4 Z=ZHARIED CCR2 mRNA RikKFELLE (wts,n=5)
2 51 3d 7d 14d 21d
HBOT 4 5.15+0.94" 4.52+1.07"2 4.62+0.67"> 2.83+0.45
TBIZH 4.86+0.70" 6.79+1.04" 7.64+1.17" 2.95+0.72¢
Sham 21 1.18+0.22 1.17+0.21 1.19+0.32 1.18+0.25
1 O T AL 3 P<0.05 ;@) 5 i 541 L8 P<0.05
ST A A TBI i 6h N, HLi%E 25 2 367 B I 0 2 i A5 iz KRB S B K R UIA I D RE

6, Hoxf TBUR M AT REME A BEITA . A% R B/ KEBMG AR e B TR, Hs
IS TIN5 5 6h 47 HBO & YIAYFIN a3 Hi%%:  HBOJRYT 7—21d 5, KEGA AT HE I B olst: | 150
1BI721d, HBO J7 1 REHE B I 773 J5 AT RE IR & . 5 LU
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YR T s ] A F L0 A A, D2 4% 40 it PR A
B, A ST 4 A M PR 7™ A= S 45, ATk TBT 5 12
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PR R AL A 1/ R 6 .TNF-0 . MMP9 , LI
YA AE B 1 2 Bk - CXCL2 45,

#a 4k A F CCL2(chemokine C-C motif ligand
2, PR B AN A AL B 1 1, MCP-1)7E RAE 5 b H
RAEEEAE ., CCR2J& CC R L IH Tt %2
. CCL2il i 5HAZIR CCR2EEA EIF-IEH . 2 5
PRAE N, ML A B I e 18 52 A i, 3,
NIRRT A& TR0, K B TBI G 451455 X i CCL2 %
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T TBI KR i X CCL2 38335 F B I8 IR Jfi 41
Jii, CCR2 KB T &It , v CCR2 #5505
TBI KRR 5T X 12 24 i sk 20>, 2% > id 12 BE Tk
2 4RR A] fE CCL2-CCR2 /3 1 i Ak Y B2 T Jist I
2] e PN p 28 ST AR ELAE T, IR T 4k R A
A YR S B #E— 4 & B TBI 5 K B 5 X CCL2
mRNA Fl CCR2 mRNA 33k I #3454 HBO i
J7 J5 1 & [X. CCL2 mRNA Fl CCR2 mRNA #ik¥
TR TR B S 5 3R B 4 S T S X CCL2
CCR2 Wik T AT an i fim &I, 454

AIASZ IR 25 Fe AR /R HBO JAY7 nl LR YR 453 i
[X CCL2 F1 CCR2mRNA {1k, #7164k i &2
TR M o 44t it s 280 =22 ] R AR ECAE
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