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Advances in the research of protection mechanism underlying hyperbaric oxygen on acute
cerebral infarction

SHI Zhichao, QIU Lijun, CHEN Qiang, LUO Lin
CT/MRI Image Center, the First Affiliated Hospital of Baotou Medical College, Inner Mongolia University of Science and Technology,
Baotou 014010, China

Abstract: The early intervention is an important clinical treatment to improve the prognosis of patients with cerebral infarction.
In recent decades, many studies have shown that hyperbaric oxygen therapy can effectively treat patients with acute cerebral
infarction through reliving cell damages in ischemic semi-dark band and restoring cellular functions. Presently, more studies are
carried out to further investigate the possible molecular mechanisms of hyperbaric oxygen therapy for cerebral infarction. Herein
we summarize the recent research progress on the potential mechanisms underlying hyperbaric oxygen therapy for cerebral
infarction, including promoting functional recovery of neurons, inhibiting the excessive proliferation of astrocytes, regulating
hemodynamics, improving brain tissue oxygen metabolism, inhibiting the release of inflammatory cytokines, and reducing the
generation of oxygen free radicals.
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BB A8 F R 5 3 h JF in X K i b 3l ik BH 2
(Middle Cerebral Artery Occlusion, MCAO ) # I i#E 11
Z R REIRYTY , RIE 10 d WAL 3 & R | 4 )
e PR 52 o BH S PR X B2 ] EH ) 7 2 46345 1X
WA FH ¢ 25 1 -2 (Microtubule Associated Protein-2,
MAP-2 ) Fl i 5t £F 4k i 1 2 14 (Glial Fibrillary Acidic
Protein, GFAP) () R ik & 00, 45 R R B . & e A 4
MAP-2 33K i 7 = T % BRAH, IMTH: GFAP 7K1 i
FACT X M4, Ay HBOT RE 8 g ik 451 475 1X.
MAP-2 (335 , B A8 52 B 7 , i aife it - & Bl o
AV CIVN 3 Wi S RN (157 374 IR SWE | HE v EZPIEN
A P A s I R 25 T RE B R 2 A5 DA
o s SR ZH ALK GFAP 2 15K F- W] HBOT L AES
REATR R T s o 40 RS B, ik /D TR T i, wi s ) [l
AN ERYE K T RE o PN R A IS [T UE S
HBOT fefg /b e i M i 2 v St A ZE AR ]
A AT & 00 FH HBOT W Ji) Ji5 v e AR 4 A A DG 2R
1-43 (Growth Associated Protein-43, GAP-43) )31k
TR 2 T XTI s it — 2R SE T R R AR
AT LI R GAP-43 {335 , T2 BEAf 22 21 4R A= 1
SR
1.2 MEI R SR FRIE, R0 E 4%

A7 LR FE UE B HBOT BRI I A A5 i, fre 2k
140 4 % - 10 (Interleukin-10, TL-10) (4337 ik
LAV I 5 23 A AR SR I, % R A RE I —
A B B A R I o B i K i 52 i 5 2 A
oo AV N R A AL B SD KRR, i1
MCAO B, 72 1 AR A AL i 7K e (A B s />, S
UEW] HBOT Ak B nT LA 5 0k /0 ik if J K i, 5
Hh  ZAFFIAIESE HBOT il BB ek /b K BRI ik 1.
Ji B 8t ] [ 98 1 PR 11 4 % - 1B (Interleukin- 16,
IL-1PB) . 88 ¥R FE A ¥ - o (Tumor Necrosis Factor-a,
TNF- o) #Y Rk, 41 i) & ot 42 ) 25 H1 i -9 (Matrix
Metallo Proteinase 9, MMP-9)[1) &3k, IHFIEIN R,
RAE S MMP-9 357K P BB AR AT LA /D 1t A5 2
JUC S PR R I 638 AT i i o e a5 1, DT sl A Ml 7K
fifr . FHYE" BT 5T % B HBOT REAS MK MCAO BRI K
Rl 7K 38 38 75 11 4/9 (Aquaporin4/9, AQP4/9) .MMP-9 il
MMP-2 5 A J 35 B3 3, M08 30 a4 ki 2K i K%
MBS YRR

L 3 Al 9 R 20 D E) RS B 2> 5 - 1 (soluble
Intercellular Adhesion Molecules, SICAM-1) f1%% k4=
K A -B1 (Transformation Growth Factor-B1, TGF-j
1) e 2 Bl A5 A0 RE A% Sz e B0 fii 24 v S8 38 8 i S
Rk , SICAM-1 A 1E , TGF-p1 B A1

L ER] . HEERAE A T R B A T T
Al bk B Pk 25 oh TGF-B1 AT+ , imifli 4h
1L SICAM-1 B FAIRAIR , A5 W] o TR SR AT 3L
RIMEFHLUELZ NN
1.3 #PHISEAL R FUR AL, IR S AL FL E AL KT

il 2 v 2R e i DX 40 A ) E AR T e SR
AR R PR B 3 O L S S . SR
AP i 0N ot = i e = W | A A g 3
(Malonaldehyde, MDA ) , M Tl B 322451475 40 L L 2 H
A RS N 5 T A FBE . 4R Ak ) B 4K i (Superoxide
Dismutase, SOD ) JE LK B #27H FR A B H 3L T2 HT
AL , © RE % a1 Tk S A I A B H AR AL
YERT, AT BELIT S0 I el A4 00 o AT BIESEIAN L &
JE SR RT 2 i v B T I A o, B R SR T R
AT 4 v 4 H 2 T BR R ) R S Ak BE T, A R
TAEFCIX AT D RE A o X 75 WA ey e
AIKE A HIFERANGIT I A h 2R 5%
FIRIT ALAR LG, & RS i B E BRANA T RE S
TR TTY B9 A BRI 5 20% . A EPH A B
7 55 BN HBOT RERS A 3538 = 451 473 %5 £ SOD
IRV, G fife S Pl AR VR R AT 2 e dt ot A4 i
A BBE YT R, A7 168 B A5 I S AR A R
FIRIT IFASBEA R 55 SOD 7K, il i1 F 3R T ML
IZAE SR B A 2 TR N o Ak, Zha
SIS 34 TE 52 8 s 4 38 3 4 7] AT I VR R
PRAPBR AR SR I ) AR ZH 21

IR IR B BIFFEAIN o e S8 4 v i 46 40 )
#B SOD /K- J& HA AT St Sl i M A 2 v 9 ] BEHIL
Z— AR BTN A R S A . X2 2255 T
5t 4k HBOT AR AE 7 12 e S i A i 4 v A
I im PRI R4, 1B & R 2UA YT HIT IS SOD & & o] i
A, 3K AR R AT REJT A SRl T BR A A
SRR R A IR AR R
1.4 HDH4RReUE T, R FF I A B B ST 22 1

HBOT fef K 2353 TP DX H i A7 4 i i 3 1
PR T, BRAIAEZE I i — 204, KA fif 28
Uitig. THRKLLSE" B ST WoR  Hil/E K B MCAO L
19 hJ5 , R ARG & HBOT A LLHH I R A e 08 1
M F MM E C Fl Caspase-3 IR IE K, 1d /D
YARPE T, HIP AL Tl AT RSB/ 24 he
PRI I DA it 40 L 0 1 i s B80T 7 R T 4 i 2 v
Al RE ML 2 — o A R 5E 1278 HBOT fiff K B
MCAO #5 £ Jit 1 = # X (Adenosine Triphosphate,
ATP) 1Y 7K 7 T 1 0 Tt Jrie s 12 A% Wl i e % 1l
(Nicotinamide Phosphoribosyl Transferase, NAMPT)
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P T P R, DT A2 AE T A R e R MR e AT TR
(Nicotinamide Adenine Dinucleotide, NAD+) ] 7= 4=,
oA 5
1.5 BEMMRsIHF

A2 R 114 91 FR A BE AL A R RILR T AL AR
KT N e AT AH, X 19 2L A I 3 v 1 O M
I RIT RCHEAT A . 25 R s« F AT N = R AR
AT AL I3 Y- 35 368 Ak s ) AR (L s ) IS T R
S 2H T ki XL 3 AR P S v TR R T A IR
FRBABCRINE THAIRITA . B, A HBOT
AT LA G I VR A A, K 5 ik 2 2 O, ATl R
FAEAR, BTG o RBEDIH WA T AR R
2598 . BoRTBIIFST B HBOT 8 i 076 9 TR 41
IR G 77 (tissue-Type Plasminogen
Activator, t-PA) RAE A, 205 i 3h 1 5,
PRAERG PP 1E

H AT, TP DX 20t 174 56 PR 3 3k R4 % it 3 sl ) 2
FHOC PR RS 28 R o R AR T e I A 4 v L
AT Hh A AR, T 224 ey e AR 2 Bl i 2 A
A A PR AR FE R AL F2 B E AR R I 5 7 v
CLAG EIHB 5 B RE o SR, Q4] 3l 245 1 WL 5K 5 T SR A
FH T M 41 8051453 e A 24 A8 Ak B3Ry 7 st (B 5, 475
SRIE R IZ A 58 ST 3 B MERT . MRT A2 H DWI
JF 5 )& B B/F RE 85 B ff oM B i - B 2
— o EFE TR MR K 20 i 26 A
A IK 96.72% , 1 — LA 57 5 2 1A MR 20 il
A RS R AT A 100%2°% . DWI T8 % 2 ik 2
Hh R e B A R I RER P, LRI ) B R
SEREROL KNARIERS . R BFSE B7s HBOT i
SR 2 m] YA AL T DL 3E A MRI 8285 5 Jskedt:
XoF Ll 1 5 R R BT S GO AR AT AR DA SR
IO

o s SR R 1 i A I R YA T R )Tz
FH B TR MRIUE: A8 5 1) & B kLA i i 2 e fE:
FITRIT BRI E , il R AR R . R AR 112 49 bk
A v R AN TR R) 2537 1 R ERYT L 45 R R IR
I I 3 P B[] e B DO 2B A , DA IS 24 h AT
1o FR SR T I AR i, Bt ) B G 97 AT
Xof T e R AR e ot R A A T BRI, AR
FIWFFE B — 2 R R SR I TR & R
B H BIE YT, JOHAE 12 h Z N R EEI6 97 40 d AR
etk

Zx LT I IR TR R e e ik R A, AR VR YT
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