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A number of authors have shown the value of oxygen in the t reatment  of ascafidosIs [ 1, 3, and others]. 

N. P.  Kravets found that ascarids died after an hour of exposure to oxygen, as compared with a survival t ime 
of up to 10 hours in air [2]. H. Laser [7] and A. I .  Krotov [ 5] have shown that the metabol i sm of ascarids is 

to a certain extent  an aerobic one.  In the presence of excess of oxygen they are ,  however,  unable to dispose 
of the hydrogen peroxide accumula t ing  as a result of respiratory processes, owing to their low catalase ac t iv i ty .  
The accumula t ion  of hydrogen peroxide appears to cause their death when they are exposed to an atmosphere 

of  oxygen.  

E X P E R I M E N T A L  M E T H O D S  

We determined the catala~e ac t iv i ty  of swine ascarids by Bach's manganometrlc and gasometr lc  methods 
(1937), and we studied their survival t ime in an oxygen atmosphere under various conditions.  The catalase 
a c t i v i t y  varied for each batch of ascarids rece ived  from the slaughter house, for which reason i t  was es t imated 
as a separate control for each series of exper iments .  The catalase ac t iv i ty  index was taken as being the number 
of mi l l igrams of hydrogen peroxide decomposed in 1 hour by the catalase present in 1 ml  of body-cav i ty  fluid 

or ascarid muscle brei ,  at  20 ~ 

Each determinat ion was done in t r ip l ica te ,  and only those values which did not differ by more than 0.1% 
were taken as trustworthy. In a11, we performed 450 manganometr ic  and 35 gasometric  estimations of catalase 

ac t iv i ty ,  of which 50% were controls.  The student K. Kats  performed some of the exper iments ,  

The catalase ac t iv i ty  index of ascarids varied for different batches,  values of from 300 to 2050 being 
found. Catalase  ac t iv i ty  could not be found in certain batches of ascarids,  and such batches were not taken 

for further exper imenta t ion .  

E X P E R I M E N T A L  RESULTS 

It  appeared from a large number of experiments  that the catalase ac t iv i ty  of the body-cav i ty  fluid of 
ascarids did not differ s ignif icant ly  from that of the muscles,  and we therefore based the bulk of our experiments 

involving de terminat ion  of ca ta lase  ac t iv i ty  on body-cav i ty  f luid.  The catalase ac t iv i ty  did not appear to vary 
according to the age or the sex of the ascarids.  The ac t iv i ty  let1 progressively with duration of storage of the 
worms, and for this reason we used freshly col lec ted  ascarids in a l l  our experiments .  When the ascarids were 
kept under anaerobic  conditions we were unable to find any catalase act ivi ty ;  this appeared only a cer tain t ime 
after they were p laced  in salt solution in equi l ibr ium with atmospheric a i r .  The supp!y of nutrients s ignif icant ly 

affected the catalase ac t iv i ty .  When the ascarids were p laced  in sal ine solution without nutrients the c a t a l a s e  
ac t iv i ty  index had a mean value of 272, as compared with 850 for mate r ia l  from the same batch kept  in saline 

containing glucose and proteins.  

When the ascarids were subjected to per iodic  e lec t r i ca l  s t imulat ion for 30 minutes their catalase ac t iv i ty  
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fel l  to zero.  It is known that the ac t iv i ty  of ascarids is great ly  diminished when they are immersed in chloral  
hydrate  solution, whereas in p iperazine  or santonin solutions contraction of the body al ternates with its r e l axa -  

t ion,  for the first few hours. Determinat ion of ca ta lase  ac t iv i ty  of ascarids while s t imulated or inhibited by 

these substances gave the following results. 

T A B L E  1 

Changes in Cata lase  Ac t iv i ty  of Asearids Kept Under 

Various Conditions 

Duration of exposure of 

ascarids to the given 
solutions,  in hours 

0 

1 
2 

3 
20 

Cata lase  ac t iv i ty  index of 

the ascarids 
p iperaz ine  

( 1 : 1000) 

1 870 

240 

0 

0 

850 

santonin 

( 1 : 10,000) 

1 250 

0 

0 

0 
680 

In an inhibi ted s tate ,  caused by immersion in 
0.1% chloral  hydrate solution for 20 hours, the ca t a -  

lase ac t iv i ty  index rose to values 72-83% above the 

normal .  In a s t imulated s ta te ,  resulting from expo-  
sure to 0.01% santonln for 2-5 hours, the cata lase  

ac t iv i ty  index fel l  to zero in a l l  cases. The same 

effect  was found after exposure to 0.1% p iperaz ine .  
The value of the ca ta lase  ac t iv i ty  index again  rose 
after prolonged exposure to santonin or p iperazine  

(Table 1). This may  be ascribed to the state of de -  
pression of ac t iv i ty  which succeeds that of e xc i t a -  

tion of ascarids in such cases [ 6, 7]. 

Lowering of ca ta lase  ac t iv i ty  was also found 

when the ascarids had been exposed to the act ion of 
a number of other an the lminth ics ,  in par t /cular ,  cheno-  

podium oi l ,  heptylresorcinol ,  and thymol .  

Maintenance of the ascarids in methy lene  blue solution ( 1 : 10,000) for a day also resulted in the ca ta lase  
ac t i v i t y  index fa l l ing  to zero,  and it again rose after 2-3 days.  It is known that ,  at  cer ta in  concentrat ions,  

methylene  blue causes in tensi f ica t ion of aerobic  metabol i sm of helminths ,  but at  high concentrat ions i t  inhibits 
i t .  The survival t ime of ascarids exposed to an a tmos-  

T A B L E  2 

Relat ion Between Survival Time of Ascarids Exposed 

to the Act ion of Oxygen and Their  Physiological  
Condi t ion 

Physiologica l  condit ion of 
asearids 

Normal  - Locke 's  so lu t ion  
Inhibi t ion " 1% chloral  

hydrate  

Exci tat ion:  

e l e c t r i c a l  

santonin 
p iperaz ine  

T ime  in minutes 
elapsing before 

response to e l e c -  

t r i ca l  s t imula t ion  
is abolished 

45 - 55 

7 0 -  90 

1 5 -  30 

30 - 40 
3 5 - 4 2  

phere of oxygen also depends ' on their  physio logi -  

cal  condit ion (Table 2). They  were considered to be 
dead when they ceased to respond to e l ec t r i ca l  s t imu-  

la t ion .  Oxygen was passed at  a uniform rate into the 

ascardiograph t u b e  containing Locke's  solution in 

which the ascarids were immersed .  The state of the 
nematodes  was registered on a kymograph [ 4]. 

Our exper iments  pe rmi t  the drawing of the 

following conclusions: 

1, The intensi ty  of aerobic  respirat ion of 
ascarids varies according to their  physio logica l  con-  
d i t ion,  as was shown from determinat ions  of their 

ca ta lase  ac t iv i ty  and survival t ime when exposed to 
an atmosphere of oxygen.  

2. Inhibi t ion of motor ac t iv i ty  of  ascarids 
leads to a rise in ca ta lase  ac t iv i ty  and in survival 
t ime in an atmosphere of oxygen .  Conversely ,  c a t a -  

lase ac t iv i ty  falls under conditions of s t imulat ion,  
and the ascarids die sooner when exposed to oxygen.  

3. The effect iveness of oxygen therapy for ascaridosis can be enhanced by p re l imina ry  adminis t ra t ion 
(2-3 hours ear l ier )  of smal l  doses of p iperaz ine  or santonin.  

S U M M A R Y  

The ascar ic ida l  effect  of oxygen is re la ted  to accumula t ion  of hydrogen peroxide formed as an aerobic  
me t abo l l t e  under condit ions of low ca ta lase  ac t iv i ty .  St imulat ion of motor ac t i v i t y  of the ascarids by i m m e r -  

s ion in santonin or p iperaz ine  solutions or by galvanic  current abolishes ca ta lase  ac t iv i ty ,  and thus shortens 
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survival time during exposure to oxygen. Conversely, abolition of motor activity by Immersion in chloral 
hydrate solutions raises catalase activity, and prolongs survival time. Preliminary administration of small doses 
of santonin or ptperazine should enhance the effectiveness of oxygen therapy for ascaridosis. 
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