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[EE] a4 WEFEESA (HBO) XHUTRIRAR %Ak (CO) HEM &3 FARKBF e 16T 1
Wi, ek K 120 2 SD Z2fl (E3) BN N 4 41: XHE4L. CO 134, HBO JRIT4LAIR JE4 (NBO) if
SR, STRERAASTEANEE, J5 3 kT A CO HEirE, HBO JRIT AR IIE L O, ¥ =99%K) HBO (44
X 250 kPa) RI7 E RS, NBO IGIr Al kTG L O, MR IE =99% [ NBO IRJ7 Z KR4 ™, id %2R
TR ZREAARCR . PR FRSET-E, B Morris KK LI PR UK BUAY2E B 128 T .
£ F 5 COo 4k, HBO JRyr 422 RAMTE R IET I AR [0 vs 14.8% (4/27 ) , P<0.01; 1.0%
(3/292) vs 8.6% (18/209) , P<<0.05], Z#RRy {4t FAr BRI [ (11.2+1.6) H vs (9.1+2.1)
H, P<0.05; (6.55+1.13) gvs (5.27+1.02) g, P<<0.05], FHCKREII0IZRE Jidtham (7K ok 7 kb
IR 4 %5, P<<0.01) . NBO IBJ74 FiR#545 S CO ha4H A il B s, (H8 HBO VA7 AR %
(P<<0.05) . #£# HBO Fll NBO IGJTAMHTIRAK R CO Maplif —a ik, JFRemiE CO hapxt AR A=>J101e
AESIREEIE, H HBO JAITAUREFT NBO,
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Therapeutic effect of hyperbaric oxygen on carbon monoxide poisoning in pregnant rats and its effect on
learning and memory ability of their offspring

YI Hong-jie, ZHENG Cheng-gang’
Department of Hyperbaric Oxygen, Changhai Hospital, Naval Medical University (Second Military Medical University), Shanghai
200433, China

[Abstract] Objective To explore the curative effect of hyperbaric oxygen (HBO) on carbon monoxide (CO)
poisoning of pregnant rats and its effect on learning and memory ability of the offspring rats. Methods A total of 120
pregnant SD rats (E3) were randomly divided into four groups: control, CO poisoning, CO poisoning+HBO and CO
poisoning+normobaric oxygen (NBO) groups. The rats in the control group were not treated, while those in the other
3 groups were treated with acute CO poisoning. After successful modelling, the rats in the HBO group were treated with HBO
(0,=99%, absolute pressure 250 kPa) till delivery, and the rats in the NBO group were treated with NBO (O,=99%, normal
pressure) till delivery. The mortality rate of pregnant rats, the number of pups, the body mass of the pups and the mortality
rate of pups were recorded, and the memory and learning ability of the offspring rats was assessed with Morris water maze.
Results Compared with the CO poisoning group, HBO treatment could significantly reduce the mortality rate of pregnant
rats and pups (0 vs 14.8% [4/27], 1.0% [3/292] vs 8.6% [18/209]; P<<0.01, P<<0.05), increase the number of pups and the
body mass of pups (11.241.6 vs 9.1£2.1, [6.55%1.13] g vs [5.27£1.02] g; both P<<0.05), and enhance the learning and
memory ability of pups (escape avoidance latency was significantly shortened in Morris water maze, P<<0.01). The above
indicators were also improved after NBO treatment, but the effect was significantly lower than HBO treatment (P<<0.05).
Conclusion Both HBO and NBO can treat CO poisoning of pregnant rats, and can reduce the effects of CO poisoning on
learning and memory ability of offspring rats, but the therapeutic effect of HBO treatment is better than NBO.
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—& Akt ( carbon monoxide, CO ) E—FpJC
o TR, TR AR, Z2HEmRYEA A
WRper=Az, MR AT B CO ni5| kHaE, #Aih
7 AN B B sl ARG 38 1T E H BR R R I, BT
2 BURREG . HE% (hyperbaric oxygen,
HBO) GIr2att CO hEpihyT iR aus T T
B, REMSPLEARGHEE CO, KA ML E At E e
01, BEERE IR, FEIRIR b A5 255 5k 1
AWML ERIGRIRTT X A co A IR
BT HBO JRITAFAE R, R0 A 4 X 4%
2P, HA# HBO BE2% b AR5 ek 2 M i
SCURATREAE R AR A AR A8 SR AR R )
HBO X2tk CO g ik K B IRy T 1 FI Ko+
KB 2T IeIZRE TT I RER , AR DGR R 2 iR e it
SRR

1 #EFnFExE

1.1 %%sh4 TR IRIAEY (specific-
pathogen free, SPF ) {#Jf Sprague-Dawley ( SD )

K, RN 230~270 g, HEBAAEE RS (5
THEBERY) Lo AL [Eh AV RTHIE
. SCXK (') 2012-0003], KELAMIKE, 1
FEMF S GB 14925-2010 2002 A5 Bk

1.2 o KRAE SD KD : =1 :2
BREAH, BURKS 3 KX (E3) M4 T2
5P 120 HZe RUERBEHLE R R 4
4. XPRE4] . CO H#Edl. HBO JRIT4LFIE KA
( normobaric oxygen, NBO ) Ay, X HEZ KRR
IR 5 A BT HABAL B, CO 2H R BURIRIG AT A
P CO R, HBO 4 KREIRFfTaME Co
HHEEE R4 T HBO AT, NBO IRYT ALK BT ik
JEATEME CO PR fIf4s T NBO iAY7. AEHK
AR R 2R A

121 &% CO #m## WRKRETIYLE
it [RDC150-300-6 1, W47 PR KA (55 %
BERF) 1, ASE 0.15% (AU Cco Wk
733 (LSRR R AR ) diHFa Fab 2
60 min, Jf-LL 100 mL/min Wi EHr2nE X, 7EMRE
BB EN A KRBCR BRIFFH ) CO,o RBRAET-R IR,

1.2.2 HBO #¥#% KARKRETIHWNEMRNA
[RDC150-300-6 #Y, HEAZAZE R4 (5 4 BEKR
)1, RMEM4E 0, L1 1 000 mL/min (%%

fie, FIACR RN O, IRIEILF] 99% HHIFIA
LI 100 kPa/min #EFMEZE 250 kPa (45X%fHE, T
[[) , %E& 60 min, FESLHAMEILL 100 mL/min O, Ji
R R, REHEN O, E =99% (CY-12C
AU AL, WTB i AR ) 5 ZERR IS
VAR A KR BRIV H B CO,, A PN TR B R 7
23~25 C., ZFBLERIT 15 min 212 H EH
fit. HBO IR F4e: 1 3d 3L 7 &k, Bl 1 Wid
2R

1.2.3 NBO #% KRKRETHWMERA, K
HEM4E 0, A 1 000 mL/min BYJRiEBEAE, 20
AR R O, MRIEIAF] 99% B FF IR 1At R iz
60 min, 7EMCIIEILL 100 mL/min O, i & 4L
K, BN O, WIE =99%; TEREH MG
RSO BRE G CO,, AB TR e 5 7E 23~
25 ‘C. NBO VA7 H%E: w3 d It 7k, BE 1 &kAd
BEREA
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13,1 ZRATFE WHESHERAEEL, 0%
K7 R A R AR B I e TR
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AR B, AR A RIET %,

134 FRARICIZFEIGE AN #id Morris
KRB S BG4S T AR R RV R . A BRUE
T3 8 i, BRdHBEMLEEE 30 HEFT Morris 7KK E
Mk, MR 1k, WTFEFdT. KRB
2cm, K (254+1) C, =il (23+2) C, LM
FEA, B R EURKN 4 AZER A S T RE A
K, B HEGREE K5 7248 (RD1101-MWM-G
L) e SRR SR LG rag i) (akakt
W), B4 DZIRAFEE R Y H st %
i 5 do Morris 7KK F M KUG R E RN BT RS
h RS AT B AR A PR A R i

14 Zitgaz SLIRZE R SPSS 21.0 AT
AT, THEVERILL ¥+ FoR, 422 R H ECR
FHEAR 2y 225081, WIPHELECR ] SNK 75 114K
OB RUEORI ET 0 s, 2] 22 51 HEARSR A o
g, K KiE (o) 4 0.05,
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2.1 AWMFERALTELE CO HEY. HBO A
JPLHA NBO JRy7 45 A 27 H. 26 HAN 28 H2E
SIS, 2k CO rhagfsil, #5428 FREA TAH G
AEBRFSIE R SR, RERE5 R, XTHE4 30 HZEH
AN, CO thaEd 27 HZERUAEIG 23 H, HBO
IRITH 26 HAERATAEN, NBO JRYT4 28 HA2
FRAFG 26 H, CO A2 RALT K (14.8%,
4/27) BTXERA (0, 0/30) , ZRALi¥E
X (P<<0.01) ; HBO Y740 NBO iRy 4 22 B
FET A5 0 (0/26) Fil 7.1% (2/28) , LT
CO "hagdl, ZRWAGIFFEX (P#<001) ;
HBO i PAHAA RILT RLT NBO RITH, 254
Giiteram X (P<<0.05) .

22 BUFRRFFHERFRAFTERE K4
28 R 7 IR T A R I PRAT R BT 5, 45
RER CO hEEFF R, 7Bk
B AL, SXMBALKERARITHE X
(P<<0.01) . £ HBO iR¥7E NBO iAJ7 /e, 2R
PP AT BUA TR, 5 CO HhEgd ik
WA GEE X (P ¥<0.05) ; H¥ HBO
IBITHBCR A, R VT R R
T NBO JR¥74l (P¥<<0.05) . WF 1,

2.3 RMFRATHERE KA RIES
3 AR AT A R, XTIR4AL 333 AT RAE
i 329 H, CO i 209 RAFRUFAE 191 H,
HBO A4 292 HATERAEIE 289 H, NBO IGJ7

(8.6%, 18/209) fy FXFHEL (1.2%, 4/333) , 2%
SAGFE X (P<0.01) ; HBO IGY74H 41 NBO
BIT AR T 25150 1.0 (3/292) F1 2.8%
(7/246) , HKT CO H#dl, ERWHG ¥
E X (P¥)<0.05) ; HBO IGIT AT RILT- KT
NBO AI74l, EZ5AFIT#E X (P<0.05) .

®1 BFHZRFFHENFRERENILE
Tab 1 Comparison of litter sizes of pregnant rats and
body mass of offspring in each group
X*s

Pregnant rat Offspring
Group - -
n Litter size n Body mass m/g
Control 30 11.1+1.8 333 6.43+0.84
Cco 23 9.1+2.1" 209 5.2741.027
CO+HBO 26 11241.6° 292 6.55+1.13%
CO+NBO 26 95+1.6°% 246  5.67+1.04°4

CO: Carbon monoxide; HBO: Hyperbaric oxygen; NBO:
Normobaric oxygen. ~P<<0.01 vs control group; “P<<0.05 vs
CO group; 4P<0.05 vs CO+HBO group

2.4 ZATRRXRAF IR ALK HE
Morris 7K 2K B 5250 K ) 4% 20 48 K 2% 2T 18
126 ), SR ExR CO i 10 Bk b v
RWIIE K, SXBALKERAHEITEE XL
(P<<0.01) . £ HBO iR¥7EE NBO A7), 1R
KRR 40, 5 Cco Pl i ERA
GiitseE X (P<0.01 3 P<<0.05) ; Hrp HBO 4
STARCRELE, FAR Bk R R %G F NBO ¥R
JTe (P<<0.05) . W 2.

*2 BHEFHRKER Morris Kk S LIk B AR LR

Tab 2 Comparison of escape latency in Morris water maze of offspring rats in each group

t/s,n=30,x*ts
Group 1d 2d 3d 4d 5d
Control 42.28+5.78 35324432 2527+4.73 19.54+7.52 10.30+5.48
Cco 93.394+8.27 7551+591" 61.68+6.36" 43.71+8.34" 33.53+6.52"
CO+HBO 41.28+7.85 35.19+6.33% 23.23+£5.27° 17.08+6.15°4 9.6645.68°"
CO-+NBO 76.73+£7.61 63.524+9.41°4 46.4316.34°4 27.3245.93°4 18.5444.73°4

CO: Carbon monoxide; HBO: Hyperbaric oxygen; NBO: Normobaric oxygen. “"P<<0.01 vs control group; “P<0.05, ““P<0.01

vs CO group; P<C0.05 vs CO+HBO group
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CO W#ENR A HBO ATl DL E il
RIA R, fRERPN co PsHEl, MeERME
W, A ENURBECIRES, MK, A2 FE B
it oMb LA E =, itk Cco el

e HBO /97 B A IR RIGYT HHRS . A & 8
CO "B RLIRITEALAT NBO JRYT N4 AL
TRHH 14.8% (4/27) Fl 7.1% (2/28) , Wi
HBO {&I7 22 BAET %0 0, ¥iH] HBO IGY7 T
BER CO HEpyrat s, 1M NBO XFF&% Co
FUATTR, (A5 HBO JAY7AH LG 2506 .
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