b

H34% 11 r ] R 2R AR AR Vol. 34 No.11
20174F 11 H Chinese Journal of Medical Physics November 2017
DOI:10.3969/j.issn.1005-202X.2017.11.014 EFIETRAEE REFNE

R EREEREIME TMEEX AV E BN KRITAFHIZM

L EE P& ART R A AN, Y R
1B DU ZE R PR 2 TR , BT P22 7100325 2. 4275 15 55— T FRBe R 45 A RHIIRE, 1hZR 758 266071

(i Z)] BR AR 28 H RIS RIRBE T RS XA NG A X RAT A FOH w0, ik A AIREAEI SR
5000 m & /R AR, F) A B AP 694245 X ERAME KR IVC E e 58 847 % ., #36 Rk SD X A A
AT RATRLL(NC) B84 (HH) 5 5 £.28(HO) ,HH 5 HO 40 B TR EAC W49 7 4 8 (22 h/d) ,HO 204 R A 20 5 4.8
h,NCL THSh R Bb4a 7 . RIeT & 30 )5 5 ) ] K RAR 2, 49 7 4 B 6 M &40 K RAT A 5 P8 AT B K T ) ik
HETRYE, RATRIT N, ER FRANEAR AR E ZF LG F &L (P>0.05), 555 &5 HH 5 HO 214K it
¥ REKTNCL(P<0.01),HH 5 HOAZ 8] £ F L4t 5 & L (P>0.05), 3K FAT A £EFHE £ F %57 L(P>
0.05) ;& A A £ %3 £ HO 2043 NC F» HH 28 % %-4% 2 (P<0.05, P<0.01) ,NC 55 HH Z1.% ] £ 7 & 41t 5 & L (P>0.05) .
B kT3 f iR 2 HH 205 NC A= HO 40480k B 538 m (P<0.01) ,NC 5 HO 28 ] £ F T seit & L (P>0.05)., 4if:
AEIAHEIL S 000 m 7 RIB B EIRF TR RN AANT DB T EERRX R AEEZZETFRARE, TARKRKESE L
Je B 0 5 JRERBEBEAT f0ik R G RAL 0 S A A 4 BEBLER 5 000 m 3 RIZ M E BRI T4 X A AN B 2537
FFRRAZE R R 5iAFeie N, 5 5 RELBIRE T KR Ak LA — SR HALSAE R

[ 48R |1 4% X AL &R B8 8 B AT A S
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Effects of oxygen-enriched atmospheres provided by portable oxygen-enriched machine on the

behaviors of rats in a simulated chronic hypoxic environment
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Abstract: Objective To simulate a chronic hypoxic environment, and then explore the effects of oxygen-enriched atmospheres
provided by portable oxygen-enriched machine on the behaviors of rats in such environment. Methods Chronic hypoxic
environment at a 5 000 m high altitude was simulated with small hypobaric chamber, and oxygen-enriched rooms were established
by portable oxygen-enriched machines and individually ventilated cages. Thirty-six male Sprague-Dawley rats were randomly
divided into 3 groups, including normal control group (NC group), high altitude hypoxia group (HH group) and high altitude
oxygen enrichment group (HO group). Rats in HH group and HO group were fed in the small hypobaric chamber for 4 weeks
(22 h/d), and rats in HO group were stay in oxygen-enriched rooms for 8 h every day. Rats in NC group were fed outside of the
chamber. Bodyweight of rats were measured before treatment and at every week after the treatment. The behavior indices and
mean values of skin blood flux were measured after the treatment. Results No statistical differences were found in the bodyweight
of rats in 3 groups before treatment (P>0.05). After the treatment, the bodyweight of rats in HH group and HO group were
significantly lower than that of rats in NC group (P<0.01), and no statistical difference was found between HH group and HO
group (P>0.05). The comparison of the horizontal activity of the rats among 3 groups didn't showed any statistical differences
(P>0.05). Compared with that in NC group and HH group, the vertical activity of the rats in HO group was significantly increased
(P<0.05, P<0.01), and no statistical difference was found between NC group and HH group (P>0.05). The rats in HH group had
a significantly higher mean value of skin blood flux, as compared with the rats in NC group and HO group (P<0.01), and no
statistical difference was found between NC group and HO group (P>0.05). Conclusion In a simulated chronic hypoxic
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environment at a 5 000 m high altitude, portable oxygen-enriched machine not only enhances the adaptive ability of rats by

reducing the values of blood flux and the functional reserve of blood system, but also improves the brain function of rats such

as cognitive ability and space exploration ability.

Keywords: portable oxygen-enriched machine; high altitude; hypoxic; oxygen enrichment; behavior
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i TR, ST A TR A, Il AR R T
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1.1 I

i Fi SPF 2% lfi ' Sprague-Dawley (SD) K FR .36 H,
7~8 J A (280.3+14.3) g, 5 DU ZE B2 K2 sl sk
it S sh Y/ N HAR , Fr 5 DU 4 K2F
AR 2E TR S o N T R B P iR A8 A PR A
BCA R, rTAUAE 3K 21 B 0~10 000 m g JFIAsE , {8
PR ASNL(ZYI- T, AU E R Y
TRRZEBEAEH] R A o HR NS S o 8
EAEER, EIE R (30+3) %vol , A 4 (5.040.5)
L/min, 237 BEAOR BAFRIE(IVC L) , 2R 4L
BBt ARSI (ADKS-
4), 71N 0~30%vol, /NPT R HT I (UGO 7420
Activity Cage) , SR FHZLAME AR AT 3 L2 W -0 5 /Nl
YKV B SRR A EES . B
A (moorLAB) , 2R FHIO': 2238 §y20 i ml 2 4 W I
A B ML 38 4 A i SR A
1.2 XWHEMTRE
1.2.1 S EHREIAERET B E PG S R A
2 o A ) R TR 173, T 7 A e D B T A A
KBy m e, g5 A R REE ", I AE 4 000 m
DL b R0 A AR T 0 X A A A 1000 07, 5
Ah  FERSEAU e Ji I 2 S e v, K SCHR IS R 4K

5000 m =y B EE T g i 18 M S S IR S AR
W, AR TR 7R 255 75 1 TR ] o Dt S5 i 17 15 NS4
R R SIS A B B W T T R, D R FH S 56 8
/NG R AR ST IR 4K 5 000 m B4 EREE . 8
G NTRLE 22~25 °C, 1J¥ 40%~60%
122 EPEERENMETERFRENEL FH
fE X S HL(ZYT- T AR BUIVC B & B 4E
B0 RAEAREM N /N AR, W T
PR AT R E R S A R . A IR TEAR AL
PR BE R 5 000 m B I AR P 400K B2 R 20.9% ol
T SR 7 8 PN ) AU B T 3k 28.2%vol .
1.2.3 SEIG4Y4E 4RI SD K 54 5 FRIAR R
oA REALEL, SR SE BB, REIRE
X FEZH (NC group) | Bf 4804 (HH group) & %
20 (HO group ) » #45ZH « & K E N AL 3k
5000 m AL RS 4 (22 hd) . &AL Al kE
B RN AR 5 000 m BRAEIAEE R 1A 5% 4
(22 Wd) , [RI R T8 A R E A AR %608 he
T SRR TA) 1 2 T R S b s O R SR LA
I FH A B0 v e XA (RO S BT ] 249 8
AL E R ] R AR B A TR R T RIE AR
FEME AR, M HAZBCT R0 H R IEE TAE )&
T8l SFIRT B TR AN Q4R 2 400 m) [ At
g4 KEURFRHIESCE 12 h: 12 h KR
KERT A BBCEK, AR 2 h MR EAR B 4l
ALK R K BRSO B S E
124 KEEREWE 50 F KA 0E R
5000 m (= JFEIABE LI T AL 1,23 .4 J8 5 4%
AR BUAR I e 5%
125 KRITHZFIERNE S£4URRIRFE4 R
INSIAT R AL (UGO 7420 Activity Cage ) 731 i
K BRI IE & A F06 s ik, 5 KR
LR S min, P FHARHR BET RS I 1 484
JEEAR , ¥ B3 DA AR, DAG X i 7= A 52
12.6 KRIMFEETFENE FHRBAETEHAT 2=
R — B ALS , TS 10%7K A SR R e R
RO 25 80 i A SOCAER S R s FoK B e S 3
B IR O RN RMAZ 0 5t B JER P37 i 3 v e i o
1.3 Fit=EFH*E
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FR T EFNER KR FH Levene K6, 21 18] 24 55 He Bk
FHERR 25 229007 (F RS ) Ko SNK - K567 , K698 7K U o=
0.05,P<0.05 M 2R A G IT2FE XL,

2.1 FRERER

R ERAR AR IR 5 000 m = R EREE S0 A 5256
1.2.3 4 85 SR BRI I a5 R % 1. S0
3R FBUAR TR O % 25 5% (P>0.05) , 5586 1.2 .3 .4 4
Jii . 5 NCZHAH HE , HH 41 R HO 41 K AR i1 e 2 1
& (P<0.01) ,HH 215 HO 4 K BUA T i & 22 57
(P>0.05),

F1 BEARFRENELER(@,n=12, xx5)
Tab.1 Bodyweight of rats in 3 groups (g, n=12, Mean+SD)

Time of treatment

Group Before treatment

1 week 2 weeks 3 weeks 4 weeks
NC 281.3+8.3 348.3+10.2 387.5+12.6 419.0+10.7 439.0+10.6
HH 283.0+13.9 285.8+10.6* 319.5+12.2* 349.0+9.5%* 370.0£12.8*
HO 274.0+22.5 270.8+7.8* 308.3+6.7* 335.3+15.0%* 354.8+17.2*

NC: Normal control; HH: High altitude hypoxia; HO: High altitude oxygen enrichment; *P<0.01, compared with NC group.

2.2 1TAHFIEIRE R

R JEABFEALLIAE K 5 000 m & A S 4 J8 e, 4541
KEATHHMREE LWL 2, K AR A £ E
ZH IG5 2 5 (P>0.05) ; HH 4 5 NC 4 Z [H) 3
H =36 3 B G 35 22 55 (P>0.05) , HO 415 NC 41 fl
HH 20 3 1 [ 3295 30 B I 24255 (P<0.05, P<0.01),

R2 BEAKRBITAFNEER®N=12, x+s)
Tab.2 Measurements of horizontal activity and vertical activity

of rats in 3 groups (n=12, Mean+SD)

Group Horizontal activity Vertical activity
NC 992.2+138.7 234.5+62.9
HH 1 096.14227.6 185.94+27.6
HO 1019.4£137.6 304.2+67.3*

*P<0.05, compared with NC group;“P<0.01, compared with HH group.

23 MiREFEE

R S 000 m = RS 4 i 5, 4541
TR BB RS- 357 i gt v v e A5 SR LR 3. SINC A
FITHO 41 AH Eb, HH 20 il 37 98 1 1 o 3 35 1 (P<0.01)
HO 41 5 NC 4l [0 22 R gt 2 L (P>0.05)

33t g

REFFERW], o AR AR PR R A T i B
WERW . mlnasl m R UIGR R TR e 5
YRGS AR i B E AL ARSI
SRR HH AR AR SR AR SR N AR 1-4 i e
I NC 2 B EREAIR(P<0.01), [FASFRATIEEE], HO

3 SHAREKRFEHMRETENELER0=12, x=5)
Tab.3 Mean values of skin blood flux of rats in 3 groups
(n=12, Mean+SD)

Group Mean value of skin blood flux
NC 165.2+44.9

HH 343.6+52.4*

HO 141.6+15.2

*P<0.01, compared with NC group; *P<0.01, compared with HO group.

2 A VMR 45 T TR R H 358 NC ALt 3 AR (P<0.01)
HE5HHAZ MZER TG4 L (P>0.05) . 735k, 3K
A WEEE S HO 4K By (At B A g (B 28450
T AT R B, HO ZH K BRER — J AR I i 5 S B R AR it
RO R IR A R ICGE T 22 5, X5 HH 41K RS A
IS5 FAH—2, UL ALK BRAE 1 R IR R ok
P R E AR AR, KR SR A
T JE 2 NHLIARAL T REECIRES , Tl ad i R 55 R 40
(1) A PR AR R 2L J5 A BB 74 A0 1 O B4 AT 1 f 1
i Rk DA LR SRR I HO 41K
BRUAER B A 8 h ARG i 7 A S 355, RIZEASADL =5
JRBEEIREE N RFE 4 R K & A 8 h AL LLR &R R
ST g B

HHSEMFIE R S AR AR R A T2 A48
PRSP B . T n S R s SRR 7R
FESLZE WK SE G Hr Bl A/ B BRI RS B 2
RIGEE2E 5 IR BT a5 R R AR 1R
I8 JJG , ARG 24 h 2/ N RS X RRGHAR LB 337 7>
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ARG E R, TIRIEE TR REN , YR
AR EE A 1%, 848 7 dJ5 , BRI 4 .8 . 12 h 1Y 3
20K S I S B RS E 5 3l 7 B R IR LR
TeEES . ASCRH/NIYIT R AT (UGO 7420
Activity Cage ) % K BUWAT R~F bt t A Tl i , i #r
A PR AT I LT MR 1), 43 52 S 7K T 1)
TSN ANE BT A ATE sh (b ~7.) o HerpaKSE )y 18 B35
Sy A S K BT | A R, T B I (6 s it mT
WK RIRE GNHIRE ) . AU S5 RS FikGE
—50, 5 NC AL s, HH 4L /K306 sl A BTG sl i
BIgo i MR (P>0.05) . 3RHH SD KL ARBLIE:
5 000 m = AR IR TSR 4 B S TR R AR Z
SN, A ST R R SRR AR A, AR RR
F2S R SIAFIRE ST o X ] RE-S i~ IR FIHILAAA
FERUNAT 5, 24 HH 41K Btk AR A ss 5, o0 T
0 IO SR AR PR T A I A B LA S I R ST RE T
it DS s . b TR S
S, FATTXF SD K BRUEA T T M A v U, AF O
SERLH 5 NC 2H He , HH ZH B2 P44 i i 1 o Wi
LR (P<0.01) , HALHEAT R BRSOt/ A2
O YAR TR O AR R, e L v v
RTINS B IR S 2 I (e
B ANEG AT R B, TR
KIS NC2H HH 41 He 85, HO 4H A 176 Sl i 5
Jn(P<0.05, P<0.01) , /K sl ol 22 57 (P>0.05)
X FITERIEIR 5 000 m 2 R B A IR T iR 48,
RRARE A8 hfighg i E T SD KW MR ER 5
INHIBE ) o MLIAETE T e 5 2 (/s , HO 4 4% HH 4
B JRAP-S47 i e e B IR (P<0.01) , 5 NC 41T
FHEF(P>0.05) , I 5 000 m AL &= I |4
KA R A 8 h BERS IR M v 1 i 2K, KR
P LI R G AT RE AL T O R IR A AR LG B i A A
e, BIVE SR RB A RO N o B 4 7% 2 AT A 2
i, HEDCTRIFEAE T 6 S0 BT A o
W HO AR B 23 IR R R 1 4T T g S
WEE | TS EAR A G S5 R B S
)45 G, HEEARHURA A it — 0o, Jidh, AR5t
YRAFAE—E BN, Qe e e e S 4 Fa] e
BTGB EAE Ty RN T AR I
TR AR , kR BRI B0 A s, TR R R
HEAT PRI, JBR PR 2 J5 A R e I — B[R] 2R A T2 5
BEEWGENIER o AR i e e D ke )
P VEBAE AR, SR AL A T T H S S BOR AL
T2, 2SR M AR PR AR, AN 2
ARG AE ST AT PR e

25 FITR AR TSR 5 000 m

re R PRI T S L SR UM &
GUCEEDIRE AT 5 B EH], B K %A 8 h AERS
BRI BRI AL T et 22 IS, AT o B
RS B A T IR G TRk o
(I AALLEE 5 000 m e B pe Pk B IA BT T 1 20U
AU ARENS AR TR SRS R R R S AR ), X
R IR TR BURIRERA —E P S et A .
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