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Cerebral intra-and extra-cellular calcium concentrations in asphyxiated
rat fetuses resuscitated with oxygen of different concentrations
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Abstract :  Objective To invegtigate the effectsof resuscitation usng oxygen of three concentrationson changes of
cerebrd intraand extracdlular cacium, sdium and potassum in aphyxiated feta rats. Methods Fifty - dx feta rats
of twenty - day gestational age were randomly divided into five groups: sham operation (control , n=11) , room - ar
resucitation (n=10) , and oxygen - resuscitated group 1, (n=14, 11, and 10 respectivdy) of different oxygen
- inhaled concentrations and different oxygen timings. Thefetd ratsin the latter four groups suffered from ischemia and
hypoxiain - uteri resulting from interruption of placenta circulation. After recirculation, intra- and extra - cdlular
ooncentrations of calcium, sodium, and potassum in the brains were measured in each group. Results Intracdlular free
calcium concentrationsof feta rat brainsin the roomair resuscitation group and the oxygen - resuscitated group | (oxygen

- inhaled concentration was92. 8 %) were (552.08 +93.50) nmol/L and (520.61 +79.08) nmol/L regpectively. They
were smilar and both dgnificantly higher than those in the control (315.27 + 86.88) nmol/L ( P < 0.01). After
resuscitation with 65 % oxygen, no matter whether it started before (group ) or at the beginning of hypoxia (group

) , ther intracelular free cacium concentrations [(441.46 + 47.93) nmol/L and (452.93 + 36.38) nmol/L
respectively] were sgnificantly lower than those in the room - air resuscitation group ( P <0.01) and group | ( P <
0.05) , though dill higher than those in the control. There was generaly no difference in the tota concentrations of
cacium, odium, or potassum among al groups. Conclusion Resustitation with oxygen of different concentrations
produced different results: Resuscitation with 92. 8 % oxygen or room air had a dmilar efect on theparameters measured ,
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indicating that resuscitation of aphyxiated neonates usng pure oxygen might not be superior to that usng room air; With
lower cerebra intracdlular cacium concentrations, resusitation with 65 % oxygen might produce a better outcome
compared with that usng pure oxygen or room air.
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Table 1 Hfectsof resuscitation with different oxygen concentrationson fetal rat brains (x *s)

n

[Ca?* ];(nmol/L)

TCa?* (mmol/ ka)

TNa* (mmol/ ka)

TK* (mmol/ ka)

11 315.27 +86.88 38.42+17.16 559.12 +96.53 698.28 +118.24
10 552.08 + 93.50% 30.62+13.75 640. 66 + 155. 02 742.92+197.16
Ox1 14 520.61 +79.08% 40.73 +£23.06 582.43 +186.77 755.38+107.39
Ox2 11 441,46 + 47.93%¢4 29.41+14.11 483.33 +150. 23" 629.94 +202.42
F 20.067° 1.157 1.915 1.441
ax*” P <0.01; b=*" P <0.05; c*” P<0.01; d*" Oxg P <
0.05; e*” P <0.01
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2.2 (P<o0.01),
, 65 % ( P>0.05) 2
2
Table 2 Hfectsof resusitation with oxygen of different administration timingson feta rat brains ( x * s)
n [Ca®* ]i(nmol/L) TCa?* (mmol/ kg ) TNa* (mmol/ kg ) TK* (mmol/ kg )
10 552.08 +93.50 30.62+13.75 640. 66 + 155.02 742.92 +197.16
Ox2 11 441,46 £ 47.93° 29.41+14.11 483.33 £ 150. 23% 629.94 +202. 42
Oxs 10 452.93 + 36. 38" 31.01+10.95 579.19 + 155.50 744.05 + 170. 49
F 9.32° 0.043 2.815 1.255
a*” P <0.05;b *” P <0.01;c *” P <0.01
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