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Effect of Oxygen on the Antidotal Action of Thiosulfate in Cyanide Poisoning
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Cyanide poisoning is expected to be antagonized by the admunistration of oxygen, when it is

administered in combination with the conventional cyanide antidote, sodium thiosulfate.

However,

the antidotal efficacy and its exact mechanism of oxygen in cyanide poisoning is still a controversial

one. To test the effect of oxygen on the antidotal action of thiosulfate

author designed this study on the dose-mortality patterns for potassium cyanide in mice.

in cyanide poisoning,

Potency

ratios derived from LDs, values were compared in groups of mice treated with sodium thiosulfate

alone and sodium thiosulfate with oxygen. These results indicated that oxygen enhances the anti-

dotal effect of sodium thiosulfate, effectively. This fact demonstrates that oxygen is of importance

in the treatment of cyanide poisoning.
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Experimental .conditions in the study on the antidotal efficacy of sodium thiosulfate and

oxygen on the LDsy of potassium cyanide in mice

Experimental* groups  No. of animals

Experimental treatments

KCN
dose & route

Na,S,0:(S.T.)
dose & route

Oxygen(O;)
95% 0:45% CO.

mg/kg, s.c. g/kg, ip. 1 ATA for 1 hr.
Control 50 2~20 none (saline) none (air)
S.T. 50 10~40 1.0 none (air)
- S.T.40, 50 20~60 1.0 yes

*Each experimental groups for LDsy was divided into 5 subgroups containing 10 mice per subgroup.
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% vol.gs ol 4oz A&FEA 4AHE Halshgh.
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C. BRI

253% fard A EEHA ke e Litchields)
Wilcoxon(1949)40#2 2] ululo] ¢3ted LDse% AMG &
3, HEEY BEDEE vzsts] $3 SiEk(potency
ratio) & AlAbsted o] & 5% FEAK¥CE HMEEY &
e A

2R F A

100+

509

Mortality rate, %

Dose of KCF\E,

log (mg/kg)

Dose-mortality regression lines for potassium
cyanide in the presence of various antidotes
in mice.

Fig. 1.

ol Ao} A4 E e BESIE (Oxygen
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7 geEReal KCNo o3t Abmbokare Figo LoolA
BE wpel ok Bl AE KON 2mg/kgd R T
AS 10018 EEsL 2%k A&t 0% ELEE
Bl W, smg/kgd Fed@ 7-$E 1ot T 1vE]
7} Aursre] 10%9) S, 10mg/lkgE 30%.
15mg/kgs 90% 1@lm 20mg/kge] 7A-$E 100%E
Bk KCNF9ord #MEe wited ¥ EHE
e Al=eted Fig 1o =43bstgod, & 44
= ST.E ST. 050 ME—STE DEER
Azstel wams £ Az, 2E ERHA RES
Ao wel FEr-Zmel Ee R FAsE A4S T
QEH(X?=0.53, d.f.=2, p>0.05: X*=1.71, d.f.=
3, p>0.05: X?=2.59, 4.f.=2, p>0 05) —“L)M #
BRte] v ehed ST.REe EEEC $Foz oFst
o WER 2o 4o Hrzmd elerd 2oE
st KCNe| 9okl 27084 ¢ & glont, olF
g obae S.T. 408l Slol A% =hakzhA] ol ot

ol & MM MRS FELS] Hstd LDeo
E 7 FHaz AAstd ¥ Asl, Table 2014 ny uf
o} 7o) HEEEe]l 9.55mg/kgalul #El ST.fel A+
17.82mg/kgz LDsort E7hatgd e, S.T. 40504

ol o [o i

l

% 25.58me/kgrtA BbstdTh wEA ST REF

oo Aeurhe @K HAGEL 1o P B
B EE 2oz 9-0¢ & 4 slEdl, o F HEmMe
Table 2. LDy, values of potassium cyanide in’ each

experimental groups

. Experimental
Experimental treatments -LDso 959 conf. int.
groups ~ ST. O, mg/kg
Control - - 9.55 6. 68~13. 66
S.T. + - 17.82 13. 47~23. 58
S.T.-0, + 4+ 2558  18.25~35.86

2 vZs s 3 Table 3442 22
Fergdch A 7 B olel 4El ME-E
—ESER = 2] Rk (slope function) & Tgt F
o] 5 (BRI 4Ttk (parallelism) o] o & #iitH A
i HES b5 2E A A8 4A 2
5 Az e fAsn des & F ddsh =
A HERY AAe] et Ealekn ‘

2 PERE 4R vlme £ Ash ) H] 3}
o STJ%JFT 1. 874, 1311 S.T +OzT;fL 2. 68w 2

o Adel o



Table 3. Comparison of the antidotal efficacy of various antidotes in antagonizing

intoxication by potency ratio in mice

potassium cyanide

Experimental groups Experimental treatments

Slope function®
(95% conf. int.)

Potency ratio¥®
(95% conf, int.)

Control none (air)
S.T. Na;S:03+4-air
Control none (air)
S. T +Oz N328203+02
S.T. Na,S,0:-lair
S.T. +Oz NazSzos‘|—Oz

1. 50(1. 23~1. 82)
1. 74(1. 23~2. 47)

1. 50(1. 23~1. 82)
1. 73(1. 07~2. 78)

1. 74(1. 23~2. 47)
1. 73(1. 07~2. 78)

1. 87(1. 19~2. 94)*
2. 68(1. 64~4. 37)*

1. 44(0. 94~2. 22)*

2 None of the slopes was significantly different from the other; parallel to each other.
# Potency ratio=LD;, of KCN with antagonist/LD;o without antagonist.
* Statistically significant difference by the method of Litchfield and Wilcoxon, p<{0. 05.
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