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Effects of hyperbaric oxygen on blood lipid and hemorheology in
patients with cerebral infarction*

Jing Tao, Tao Sun
(Department of Hyperbaric Oxygen, Hongqi Hospital Affiliated to Mudanjiang Medical College,
Mudanjiang, Heilongjiang 157000, China)

Abstract: Objective To investigate the effects of hyperbaric oxygen on blood lipid and hemorheology
in patients with cerebral infarction. Methods From February 2014 to February 2016, 120 patients with cerebral
infarction in our hospital for diagnosis and treatment were selected and were divided into hyperbaric oxygen therapy
group (HBO group) and the control group with 60 patients in each group accorded to the principle of random draw
envelope. The control group was given routine drug treatment; the HBO group was given hyperbaric oxygen therapy
based on the treatment in control group; two groups all were treated for 3 months. Results The total effective rate of
treatment group and control group were 98.3% and 88.3%, respectively, and the total effective rate of HBO group was
significantly higher than that of control group (P < 0.05). The average blood flow rate after treatment in HBO group
and control group were (21.49 + 3.19) and (14.20 £ 4.19) cm/s, which were significantly higher than (6.98 + 2.11 cm/s)
and (6.81 + 1.99) cm/s before treatment (P < 0.05), and the average blood flow rate after treatment in HBO group
was significantly higher than that in the control group (P < 0.05). After treatment, the LDL-C and HDL-C values in
the HBO group were (1.98 + 0.82) and (1.18 £ 0.24) mmol/L respectively, while the control group were (2.68 + 0.56)
and (1.19 + 0.24)mmol/L, and the LDL-C value of HBO group was significantly lower than that of control group
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(P < 0.05). Conclusion The application of hyperbaric oxygen in the treatment of patients with cerebral infarction

has a good application effects in promoting the blood flow velocity of the middle cerebral artery and adjusting the

blood lipid level so as to improve the total effective rate.

Keywords: cerebral infarction; hyperbaric oxygenation; blood flow velocity; blood lipid; hemorheology

KRR S HE L A 2R SO J AN WL, X g2
U N AT e, I B . BRIMPE AL A —
Pl I AS s e HoE B AR A I RERE AT, AL
IR . RAEA . BORR MR AR, NS NK
ZREFORH Z— s BRESE R Sy O 1L S 2
2L, AR AR AN R R B s iR A e
i S S U AL R A | R B Sl R T
AT, Sk AR AT AL B S A PR AL, i
FEAR AR BEAR & 1 (LDL ), Wl A 8 Al i
KA KSR R AT RENE ©. R EEAREH (HDL)
@ BAT G LDL Al 30 ARS8 e K il
G SN A5 Z2 AT, 5 % (hyperbaric oxygen,
HBO ) JPik @By vk, (A B ki,
M I LR AP A, BRI IUSRCR T ARSCR
o HBO X il B AL S8 LR AR P M98 = 52
oM AR T IR A IR

1 ARSI

— g B A

VEHL 2014 4F 2 H—2016 4F 2 A 7EHPHT BB
CLIREE RIS IR M IRAEAE B 120 B, ARYEBEHLIE B
SR 4k HBO RY7 40 (HBO 41) FMxtiddl, &4
60 il A4 1996 4F-Fk [ il i A2 AR 25 WU 1T 1) A A
FEbRE, MARHE : QIR EZRIA L2 Z 1.
UL DR B B Dy RE R i etk 3 @483 MRI 53k
P CT IESE, HEBR AR PN e Do 58T s i ot B
B s BAFEHE 20 ~ 80 % s IR AAE, Kk <1 &
HEBRBRIE « OO B DIREAR OGN 5 @& IR
SRR SRR 5 FEA ™ O i A5 EE B AR
W 3 @R R 2RI R IS 0 Lo i . L
WAL ; ORI . AUFITE A B PR 5L &
EliR(

1.1

1.2 Fik
121 SR /T EMAYIRT, AL/ IMR
AR BRILEZE . AR MRS AR KR, it

PRZG R FEM IS 258, D IR &AMy ( E 25
- J20090091 , = BT A R 25 A FR A F ), 1R/,

10 mg/ WK, JRI7 LS 3 M H .

122 HBO 41  fEXT IR HEAE 1457 HBO iR
57, R SMER < 3097 07 0.2 mPa, B2 90 min/
W, W4 80 min, HEIIZZSS 10 min, /548 25 min
WOE AR, YEIT LR 2 A, 34 A AT 6 1K,

1.3 MEHEHR

131 ek OEARE - BEERAEREAN
2%, HINREBBPE ML >00% ; QW EWEE . BF ik
PRAER G, HIIREEBIT > 46% ~ 90% ; it
A BE IR — 2k, HIREsE s b
18% ~ 45% 5 WICEL - ImPRRERTC S H 2%k, T
REBRIIF 80 <17%. SRR = (AR A + i
FAE + ) 1 EBIEL x 100%.

132 digm kS A BREIRITRIG T4
FEAGAY , 0 B RR TR v Sl 47 I

1.3.3 e figten A BEIRITHTE T RAS R
HRKIN 3 ~ 5 ml, K25 B2 NS 2L IR ERE (LDL-C ),
T 2 IR A U IE [ B (HDL-C ). 5 i SR 4R 19 1M
PRATIN 4 B 3 A AL IO i i & ( H AR
MR TR SsAt ) ARG, A% BRI B AT
BRAES
1.4 Sit=EFH*E

BAE TR SPSS 19.0 Gt HREOR
PR = brifE2E (xxs) Fon, HEHMSIREA ¢ K05
SRECXT ¢ RS TR (%) T, H x° Kk,
P <0.05 NEFAGITE L

HR

MEBE—RERILLR
PRLLEFT RS . AP . A R] S AR EE HE R —
TR, 22 Tegei 2 L (P>0.05), W3k 1.
22 WHBEEAEUERER

PR B HBAMELRR, 2R A5%IFEX
( x’=3.911, P=0.014), HBO 205 A R & TXHRLA
W2,

2

2.1

- 78 -



51430 Bty 25 - e SO A AE A0 5 LA R 75 IV U 282 A5

®1 WABE-MABLER (n=60)

HBO 41 32/28 4503+ 3.11 3.89+1.33 22.95+3.10
Xt B2 30/30 4544 +3.55 392125 22.19 491
X Al 0.087 0.224 0.103 0.334
Pl 0.728 0.563 0.701 0.482
*x2 WMABREZBREEE (n=60) #*3 MWMAZREEBTHEMNRARTETHILE
_ o
HBO 4 10 5 L 59(983) HBO 41 6.98+2.11 21.49 £ 3.19
Xof B4 20 20 13 7 53 (883) Xof B4 6.81+1.99 1420 + 4.19
¢ 0.143 4298

23 WMHBFARTAENRREFELILR
PIALEFIRY TP M A, 22 egiit
SR (P>005). HBO AU MALARIT I VRN Sy it 5 (1 =9.114 1 4782, P =0.000 il 0.006 );
HESIRTT I, ZRAGITFRI (=T R ypo g1 fixd IRALIGIT IR HDL-C SIASTRTILE:, 25
3114, P=0.000 1 0.023 ) 3 HBO ZLRSTR PRI ey 2225 2 (+=0.145 F10.000, P=0.692 A1 1.000 ).

PH 0.642 0.008

B TRELL (P <0.05), W3 3. 167 J5 HBO 41 LDL-C ik T XF 4l (P <0.05); IR
2.4 MWAESRFEBTAIEMEETHILE J7 J5 HBO 41 HDL-C ik F X+ B 41 (P >0.05), UL
HBO ZHFIN RAIEYT IS LDL-C 5IY7RTILE:, 2 F# 4,

®4 WMABFEBTAEMEZMEE  (n=60, mmol/L, x+s)

HBO 2] 345+1.02 1.98 + 0.82 117 £ 035 118 +0.24

X HEAL 3.41+0.98 2.68+0.56 1.19£0.51 119024

i 0.078 4298 0.114 0.134

P 0.753 0.008 0.689 0.632

3 g PP GRS, AR S LAk 5 i 22

A 5K, il A TR B 2 AN SR R A RS AS
B, G B E RS . AN IR, HBO

IR BT AR . AGHIAE &, HBO
&AL GBS R GEIE B, A B T R R : -~
VLSRR £ ARG B0 A8 Sl ONRERERCU vt o i, 9 3098 5 BEFE 0L

T . H IR IIRERATAE ), XA AR T i ™ Ao LA RS R R AR A
i " A A B S R PR AL . A2k bR 22 G T R

TEFRIE], RSN 2R T A I AR ALK >100 77,
AR R AR 10 J7 ™ A FE S A Ty R B

SRR, TR T S HE A s D RE I P A= BFFE 0], I R, R LDL-C B2 3h
Ao AR, HERIR BRSO THEBURE R o e i g 25 B0 R I 2. LDL—C A P Bz 240
FhE, AT M 240 5 i 1 DU RE A A ™ AR AR, FRIEDE T Ek , AR R

HBO Y7 AU A HUE S e PRSI dr R eF e itk , AR RS ac i s T A B
AR R BT, T B AT IR Tk e A8, R SHIKRERE LAY %/ ", HDL-C EE g
K HIHBO A7 nl g o B E AR BA WAK S, 8 S S5HERRS S, REEITAMAZAE N r e E

- 79 .



THEBURE R

29%

W IR BT, Al RORE A AR [ B & B, ELXF LDL
SEAHEATINg, AR AR GE N B AN S RE SR 2 R 2h
"o TEMTREZEAYH MGIT T, AT 25 RERE XA
(P ) 5 FIGRES R TR F T, e (R 2L R A a3 ) AL
v, A5 I K ™ 8 X A L A A
XCEFEI , fe e oS A2 2 i o, Rk
JFFIERE [ e B2, T BRI P B 3 B AR ™ A
FR, YIS HBO YEYT I E TR p Wi, R
LI A 5 1A, AT B A A5 3t 0 4 L i 7K o

IRRESE A, Bk M2 B ER 3l 712
S, VA I I BE AT e U I R B e
A2, T IR RE ST 5 AN TS i 2% 1
B 228 PR P A A S K Sl D L 50 D~ Y
—FHICAEI BT, AT Sk A A4 ML R A
BEATHEIN, TS et SR AR X A AR B . 7R
PR, SR BRI SR, MRS K A
BRLA, e WL L PR Sy ok i % e JEE A A ) B A I A
ML L5087, HBO 3677 RS- TH A 145 i 5 5
P2 Rl R s o e 2 (| 7S & v
DXCHOONSARRER , A7) TAEFE DAY 4P A e T

£ LTI, HBO fERAESLE# IR 7 P R HIAE (e
HEMG SR MUATE BRI MLAR K, $2
AT AR, AR AR

=

=z

% X Wk
[1] LIN B S, WANG C C, CHANG M H, et al. Evaluation of traumatic
brain injury by optical technique[J]. BMC Neurol, 2015, 14(15):
202-208.

EYNCEIE 3y G A BT S o Ny S RS EE
Bl A K PN Sl bk L 3 8 022 A AR AR DEVE WIS (9], #TV LI RS
2%,2016, 18(6): 1046-1048.

PUSHKOV D, NICHOLSON J D, MICHOWIZ S, et al. Relative

neuroprotective effects hyperbaric oxygen treatment and TLR4

(3]

knockout in a mouse model of temporary middle cerebral artery
occlusion[J]. Int J Neurosci, 2016, 126(2): 174-181.

BRI, L5 £ RO R A S R ER L
BEAEB KL AITAE (7] AR GE - TR, 2016,
13(6): 433-437.

BIAN H, HU Q, LIANG X, et al. Hyperbaric oxygen

preconditioning attenuates hemorrhagic transformation through

[5]

increasing PPAR vy in hyperglycemic MCAO rats[J]. Exp Neurol,
2015, 265(2): 22-29.

[6] HESFE , FME, KOACHT . 55 . 22228 e 75 7 e I S AR M o 3 A
SEAT AR BANME (], TP EIZEAIRIR | 2016, 32(1): 47-50.

[7] HU Q, LIANG X, CHEN D, et al. Delayed hyperbaric oxygen
therapy promotes neurogenesis through reactive oxygen species /
hypoxia-inducible factor-1 o /B-catenin pathway in middle cerebral
artery occlusion rats[J]. Stroke, 2014, 45(6): 1807-1814.

[8] LU Y, KANG J, BALY, et al. Hyperbaric oxygen enlarges the area
of brain damage in MCAO rats by blocking autophagy via ERK1/2
activation[J]. Eur J Pharmacol, 2014, 5(728): 93-99.

[91 #afite , mFmEbR . AN BT A Al T30 5 B vl DE ARG 221 A
TEAE A AR LA B BBl DR ok FEBER A2 )], B 20d
2016, 22(6): 1201-1204.

[10] WANG F, LIANG W, LEI C, et al. Combination of HBO and

memantine in focal cerebral ischemia: is there a synergistic

effect[J]. Mol Neurobiol, 2015, 52(3): 1458-1466.

JAHEEL . WO AN SF L JREBUIAREAE S N N Y 1L A

M SRR Sl D2 ERRE AT D). BEXMERT 2R |, 2016, 15(2):

111-115.

HAN Q, LI Z, GAO'Y, et al. Phase synchronization analysis of

prefrontal tissue oxyhemoglobin oscillations in elderly subjects

with cerebral infarction[J]. Med Phys, 2014, 41(10): 702-709.

SRR RN TRIE | SF R R U S B IR AL R 1

ML 2 [7]. KA P B2 R 22440, 2014, 30(2): 278-

280.

ILHAN G, AKSUN M, OZPAK B, et al. The effect of combined

hyperbaric oxygen and iloprost treatment on the prevention

(1]

[12]

[13]

[14]

of spinal cord ischaemia-reperfusion injury: an experimental
study[J]. Eur J Cardiothorac Surg, 2013, 44(5): 332-340.
[15] W18, J <. . i TR A BT Y P IR AL 8 LR A 52 [,
SEEE 252435 | 2014, 31(8): 700-701
LIM S W, WANG C C, WANG Y H, et al. Microglial activation

induced by traumatic brain injury is suppressed by postinjury

[16]

treatment with hyperbaric oxygen therapy[J]. J Surg Res, 2013,
184(2): 1076-1084.
SOEJIMA Y, HU Q, KRAFFT P R, et al. Hyperbaric oxygen

preconditioning attenuates hyperglycemia-enhanced hemorrhagic

[17]

transformation by inhibiting matrix metalloproteinases in focal
cerebral ischemia in rats[J]. Exp Neurol, 2013, 9(247): 737-743.
W, BN WY L\ ERSE TR TN IR AT AL A i iR
LM TR S B R (D], AR R o S R B R
2014, 21(2): 127-128.

MU J, OSTROWSKI R P, SOEJIMA'Y, et al. Delayed hyperbaric

oxygen therapy induces cell proliferation through stabilization

(18]

[19]

of cAMP responsive element binding protein in the rat model of
MCAo-induced ischemic brain injury[J]. Neurobiol Dis, 2013,
3(51): 133-143.

SRIRT- . He DR GRS TR SRR YT IR S I PRI 5
PRACEEA: | 2011, 49(2): 124-125.

SOEJIMA Y, OSTROWSKI R P, MANAENKO A, et al.

Hyperbaric oxygen preconditioning attenuates hyperglycemia

[20] [J].
[21]

enhanced hemorrhagic transformation after transient MCAO in
rats[J]. Med Gas Res, 2012, 2(1): 9-15.

(5 i)

- 80 -



