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— Abstract —

Experimental studies were performed to observe the difference in tolerance of small

animals to oxygen poisoning, and also to examine the effects of certain drug for it.

The three experimental groups consisted of mature rat group, immature rat group

and mouse group.

The animals were exposed to 5 atm. of 100% oxygen using hyperbaric chamber, and

they were observed for oxygen poisoning by pulmonary and central nervous system

manifestation,

The tolerance to oxygen poisoning was represented by half fatality time in each
experimental group., The drug applied was ammonium chloride (NH,Cl) and it was
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administered intraperitoneally in various dosages for particular attribution of its--pro-
phylactic effect.

1

The following conclusions were made;

The immature rat group showed the higher degree of tolerance to oxygen poisoning,
as evidenced by a more prblonged half fatality time in the group. No significant
difference in the half fatality time between the mature rat and the mouse group was
observed.,

The fact that the immature group showed the higher degree of tolerance as compared
with the mature rat group represented by delayéd onset of comvulsion,

. There was a remarkable difference in the Lung Weight/Body Weight ratio between

the experimental and control group.

The animals with a shorter half fatality time uniformally displayed an earlier onset
of convulsive seizure as the sign of oxygen poisoning and a significant elevated Lung
Weight/Body Weight ratio,

. Ammonium chloride at the dosage of 450mg per kg body weight had the most

pronounced prophylactic effect on oxygen poisoning.
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"Table 1. Half-fatality Time and Mean Fatal Time Exposed under 5 Atmoesphera of 100% Qxyges.

S~
Group Rat Mouse
None NHCl-injected Group
I Mature Immature Injected —
tem Group | 300mg/kg | 450mg/kg | 600mg/kg
Number
Half- of 18 16 30 10 10 9
Fatality Animal
Time
{min. ) Mean 87.5 112.5 86.0 155 146 148
Number
Mean of 9 8 15 5 ) 5
Fatal Animal
Time
(min.) M+S.D. 87.4429.0 91.0429.0 78.6419.6 135.04£13.7 127.0£13.7 115.0+31.0
[ meon hait-fatalify time
4501 Mean fotal time Table 2. Time Required to Onset of Convulajon
140F under 5 Atmosphere of 100% Oxygen in
130F Rat and Mouse.
-~ 1201
g Lok \ Group Number of Rat Nungber
g oo Time(mk Mature IImmature Mouse
; a0F 1—' 15 2
80F 16— 30 3 1 14
‘IDL 31— 45 5 8
e Rot Mouse  300mg/ig 45 00mg/ky 46— 60 4 1
(Mature) (Imrnqture) NHeCH injected groups 61— 75 1
Group tested 76— 90 1 1
Fig.2. Half-fatality Time and Mean Fatal Time in 91—105
Each Tested Groups under 5 Atmosphere 106—120 1
of 100% Oxygen. 121-135 2 2
136—150 1
2. ERBRFERMN None Convulsion 3 1 1
T 1
HREBEC slolA] HPEBLTESMN-E Table 2 9 Torai
3 22l 3 Fig.39] #mete whsk %ch B) MMEMRS]  Number of Animal Y 16 30
glol A F¥ 34.8+£17. 15l Hatel REMaRIAE M:S. D. 34.8417.1 61.536,5 39.7£7.2

61.5£36.54p01 % 31, wF&Ao] A+ 39,747,243 9l o}

Table 3. Comparison of Time Required to Onset of Convulsion between Survival and Fatal.

(M£8.D.)
.\\\\\ Item Mean (min.) Difference ]
7 Hicren
Group tested \ Survival Fatal
Mature 48. %g;w' 7 25.(%);[:9. 0 23.6 PL0.005
Rat

Immature 68. %%39. 7 60. ?g; 40.5 7.6 P<O.1

Mouse 50.( $$48.4 29.(%23.1 2.3 P<o.1

() : Number of Animal
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"Fig. 3. Comparison of Time Required to Onset of
Convulsion between Survival and Fatal.
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Table 4. Time Required to Onset of Convulsion
under 5 Atmosphere of 100% Oxygen in
NH,Cl-injeted Groups.

\LifO'uP Control | NH,Cl-injected Groups

T(inr?fn}\ Group 300mg/kgi450mg/kg‘GODmg/kg
1— 15 4

16— 30 4

31— 45 2

46— 60 2

51— 75. 2 1

76— 90 1 1 1

91—195 1 1 1 !

106—120 1 3 2

121—135

136—150 1 4

151—165 2

166—180 1 2
Total

Number of 10 10 10 9
Animal

MES. D 31 L357 uB s avea

1200
100}

Time (min,)
O
O O O

N
(o]

AN\
B

300mg/kg 450mg/kg. 600mg/kg
Group tested

“Control

Fig. 4. Time Required to Onset of Convulsion
under 5 Atmosphere of 100% Oxygen in
NH,Cl-inject Groups.
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Table 5. Comparison of Lung Weight/Body Weight
Ratio between Control and Test Group
(Mature Rat).

Control Group Test Group

Ntf{rﬁter Ratio Ntl}ritber Ratio Ngf:l%er Ratio

1 7.4 1 6.7 10 14.1

2 5.5 2 11.3 11 10.1

3 7.8 3 15.5 12 17.2

4 7.4 4 8.2 13 18.9

5 5.6 5 7.8 14 7.8

6 7.0 6 15.5 15 15.2

7 6.5 7 15.3 16 19.5

8 9.1 17 7.7

9 17.6 18 13.6

M+S.D. 6.7 12.8
+1.3 __:t}__g__

P T0 007



Table 6. Comparison of Lung Weight/Body Wei-
ght Ratio between Control and Test
Group{Immature Rat). ;

j

Contlg’Qii, Group; ?X Test Group ‘

Nuspbr] Ratio |Natate | Ratio [y X2 T Ratio
Ly, 47 18T 9 15.6
20] 60 | 2 4.8 10 15.2,
3! f 5.6 3 1.1 11 7.0
4! 6.3 4 i5.9 12 14.8
5 6.3 5 8.6 13 13.9

6 4.2 14 15.3

7 7.9 15 15.2

8 12.4 16 17.1
M+S.D. 5.8+0.6 12.7+3.5
(P<0. 00D)

B RRBEAR AL 2 ML HEP 5.8
+0.6914 tushe] TR Lol 12.7£3. 524 2fF
Bkol vk Bimsle] glvh e vhgzdl lolAe &
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Table 8. Comparison of Lung Weight/Body Weight
Ratio between Control and Tést Groups.

. . .+ (M%S.D.)
-t ltem Number ¥
T _of |Mean Ratioy P
Group' -— ___|Animal ‘
+ 1| Test | 18 ] 12.8x4.2{
Mature P <0.001
; Centrol 7 6.741.3;
Rat
Test 16 12.743.5
Immature P <0.001
Control 5 5.840.6
Test 30 12.8+£3.5
- Mouse P¢ 0.001
: Control 10 7.941. 9

. _Lung Weight
% Ratio Body Weight

X 1000

Table 9. Comparison of Lung Weight/Body
Weight Ratio between Survival and

Fatal. (M%S.D.)
Item Mean Ratio
Diiference| P
Group Survivall Fatal
Mature 10.((53;4.2 15. 6_33.1 4.5 |P<0.01
Ret Tm- [ T1.0£3.5 12.6x1-8 16 [po1
mature (8) (8) : )
Mouse 11‘?;‘;?'6 13'?{‘2?'9 1.9 | P<0.1

¥Ratio=

( ) : Number of Animal

Lung Weight ’
Body Weightxmoo

Table 7. Comparison of ﬁung Weight/Body Weight Ratio between Control and Test Group(Mouse).

Control Group Test Group
Rat . Rat . Rat . Rat ;
Number Ratio Number Ratio Number Ratio ! Number Ratio
1 6.8 1 8.3 11 11.1 21 19.4
2 6.5 2 9.0 12 10.8 22 11.5
3 7.7 3 9.0 13 7.5 23 17.3
4 9.4 4 14.0 14 12,5 24 16.7
5 1.1 5 12.5 15 13.5 25 10.8.
6 4.4 6 6.2 16 13.1 26 15.0
7 5.2 7 15.2 17 10.9 27 13.5
8 8.5 8 15.7 18 10.0 28 16.6
9 8.2 9 14.2 19 15.8 29 16.6
10 8.1 10 17.9 20 6.2 30 15.0
M+S.D.  7.6+1.9 12.8+3.5
(P<0.001)
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Fig.5. Comparison of Lung Weight/Body Weight
Ratio between Control and Test Group.
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Table 10. Comparison of Lung weight/Body Weight
Ratio between NH,Cl-injected and Control
Group(Mouse).

Lung Weight/Body Weigth Ratio in

Rat Each Test Group

Number Control 300mg/kg 450mg/kg 600mg/kg
1 13.1 11.5 17.5 9.3
2 13.5 13.1 9.3 8.8
3 8.0 10.1 10.6 10.5
4 7.5 14.2 10.0 11.5
5 14.7 11.0 10.0 7.7
6 11.5 15.5 11.0 9.3
7 12.6 10.0 10.0 8.0
8 8.0 16.6 11.4 12.7
9 8.2 4.4 9.5 7.7
10 10.5 14.0 16.6 —

Total

Number of 10 10 10 Bl

Animal

M+S.D. 10.84+2.6 13.0+2.1 11.6+2.8 9.5+1.6

Ratio

AN

AR
|

300mg/kg 450mg/kg  600m3/kg
Group tested

Control

Fig. 6. Comparison of Lung Weight/Body Weight
Ratio between NH,Cl-injected and Controk
Group (Mouse).
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“Tahle 1.1. Gamparicon in Body Weight Before and After Exposure under 5 Atmosphere of 100% Oxygen.

Number Body Weight(g)
Group of Before After Difference P
Anjmal (M£S.D.) (M:£S.D.)
Mature. 18 1 205, 6:£16. 7 [ 198, 8:£18.5 ~6.8 P{0. 001
fat Immature 16 | 103.5%0.9 j 97.1:£9.7 -6.0 P(0. 001
Mouse 30 22.02.8 ] 20.842.9 ~12 P¢0.01

Tabie 12. Changes of Body Weight Before and After Exposure under 5 Atmosphere of 100% Oxygen in
NH,Cl-injected and Control Group (Mouse).

Gerschmann'9a} Gilbert%) o] fisle] HMEME}T

Number Body Weight(g)
Group of Before After Difference
Animal (M#S.D.) (M£S.D.)
300mg/kg 10 19.0+1.5 17.8%1.7 -1.2
450mg/kg 10 17.7+£1.7 16.8+1.5 -0.9
600mg/kg 9 17.5£1.56 16.641.6 -0.9
control 10 18.3+1.7 17.1+£1.8 -1.2
21 . D Before
z3or ~ 2 After
o
220} E: Before ‘ % 19
210f After . g '8
N > 17
200f §
lQOL < 16
180 ‘ t5
2 20k 300mg/kg  450mg/kg  €00MQ/kg  Control
Em ol - Group testad
g 00- Fig.8. Changes of Body Weight Before and After
- Exposure under 5 Atmosphere of 100% Oxy-
:‘é 90 gen in NH,Cl-injected and Control Group
‘ Bq- (Mouse).
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#oz WY HIAE BE & dde A Bay ®
o] c}.
R R

Mouse

(Immc?t'ure)
Group tested

ot ]
{Mature)

‘Fig.7. Changes in Body Weight Before and After
Exposure under 5 Atmosphere of 100%

Oxygen.
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