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Effect of Cytochrome C Therapy on Resistance to Decompression and Drug 
Depression. (17753) 

HERBERT S. SALZBERG AND HERBERT P. JACOBI. 

From the  Department  o f  Biochemistry, Col lege  of M e d i c i w ,  Universit2 of Nebmskcr, Omalra. 

Proger and coworkers ( 1 ) have reported that 
cytochrome C is effective in alleviating tissue 
anoxia. In view of these reports a study was 
undertaken to determine whether parenterally 
administered cytochrome C would alter the 
critical pressure below which an animal could 
not survive. A considerable species difference 
in this critical pressure has been observed ( 2 ) .  
The determination would, therefore, appear 
to be sensitive enou'gh to reflect variations in 
the efficiency of tissue oxygen utilization. 
Since the action of depressant drugs has been 
thought to be due to a production of an- 
oxia( 3) ,  it was also deemed of interest to as- 
certain whether cytochrome C treatment 
would exert an anltidotal effect in animals in- 
toxicated with drugs od this type. 
Experimental. The decompression chamber 

used in this investigation was a vacuum des- 
iccator communicating with a large lballast 
jar which was connected 'to a vacuum pump. 
The pressure in the chamber, which contained 
soda lime to absorb carbon dioxide and water, 
was measured with a Hg manometer. -4 
needle-valve,* by means of which the rate of 
decompression could be regulated, was inter- 
posed between the chamber and ballast jar. 
-411 experiments were conducted a t  room tem- 
perature which remained essentially constant. 
Cytochrome C was prepared by the method 
of Keilin and Hartrele(4) and dialyzed against 
distilled water. The final concentration, de- 
termined by a method described by Potter( S ) ,  
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was 5 mg of cytochrome C per ml of solution. 
The preparation proved to be active in a re- 
constituted succinoxidase system (6) .  Black 
mice were used in all experiments except those 
involving sodium barbiltal, for which white 
mice were used. The mice were of either sex 
and approximately the same age, having an 
average weight of 25 g. The rate a t  which 
the mice were decompressed is shown in Table 
I. 

Two series of mice were used in the decom- 
pression experiments. In  the first series, the 
pressure at  which the last extensor thrust of 
the hind legs occurred was taken as the critical 
pressure, since this endpoint was very close 
to death( 2 ) .  The experimental mice wsere in- 
jected intraperitoneally with one ml of the 
dialyzed cytochrome C solution. The control 
mice were similarly injected with an equal 
volume olf distilled water. Each mouse was 
injected one hour prior to decompression. In 
the second series, each mouse was made to 
serve as its own control. This was accolm- 
plished by using a slightly earlier endpoint 
in the course of decompression so that subse- 
quent restoration to normal atmospheric pres- 
sure would revive the mouse almost immedi- 
ately. The endpoint chosen, which proved to 
be very definite, was the first extensor thrust 
of the legs following the onset of gasping. In 
this way the critical pressure for each mouse 
was determined following intraperitoneal in- 
jeiction of one nil of distilled water and again, 
24 hours later, following intraperitoneal in- 
jection of one ml od the dialyzed cytochrome 
C solution. Each mouse was injected 2 hours 
prior to decompression. 

To investigate the possibility of antagonism 
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TABLE I. 
Summary of Results Obtained with Clgtochrome' C .  

A. Rate of decompression 
Time in min. : 0 3 6 9 12 15 18 
Barom. press. mm Hg : atm.press. 398 266 19.5 156 130 112 

13. Effect of Cytochrome C therapy on critical barometric pressure 
Group KO. of mice Avg pressure (mm Hg) Range S.D. 

First  series c: 0 nt 1'01 r 

Cyt. (' treated 1 0  

Second wries con t r 0 1 2 1  
Cyt. (1 treated 21 

177 160-198 14.7 
175 145-202 22.8 

184 160-228 16.8 
183 140-225 18.6 

C. Effect of Cytochrome C therapy on  time required for loss of righting reflex 
Group No. of mice Avg time (min.) Range S.D. 

2 0 To alc oh ol Control 10 2.2 0.9-6.2 1.5 
(0.2 m1/10 g )  Cyt. CJ treated 3.2 2.1-4.0 0.7 m 

Sodium pentothal C'ontrol 1 2  
(38 w / k g )  Cyt. c treated 13 

Sodium barbital Control 7 
(270 mg/kg) Cpt. C treated 6 

2.4 1.5-4.2 0.6 
"9 0.8-5.5 1.6 

1 9  
20 

13-28 5.7 
16-23 3.8 

bet'ween cytochrom,e C and depressant drugs? 
3 such drugs were employed: 'ethyl alcohol, 
sodium barbital, and sodium pentothal. The 
experimental mice were injected intraperiton- 
ea11y with one ml of the dialyzed cytochrome 
C solution one hour prior to intraperitoneal 
injection of the drug. The control mice were 
similarly injected with an equal volume of dis- 
tilled water. For each mouse the time inter- 
val following injection of the drug up to loss of 
the righting reflex was determined. The dos- 
ages employed are given in Table I. 

Results and Coinment. The cytochrome C 
treated mice a t  autopsy showed that the cyto- 
chrome C had been practically all absorbed 
from the peritoneal cavity. Moreover, when 
terminal failure of the bladder sphincter oc- 
curred during decompression, the urine was 
colored red. These observations indicate that 
the experimental mice were "saturated" with 
cytochrome C. It is apparent that the critical 
pressure observed with cytochrome C treated 
mice is the same as for control mice (Table I). 

This is true even when each mouse serves as 
its own control. Furthermore, cytochrome C 
treatment had no effect on the response of 
mice to alcohol or to 2 types of barbiturates 
(short-acting an'd long-acting) . Practically 
the same length of time was required for loss 
of the righting reflex in both experimental 
and control groups with each drug (Table I).  

These observations do not support thle 
hypothesis that cytochrome C therapy can 
increase th'e efficiency of tissue oxygen utiliza- 
tion and are in line with all other negative 
findings( 7,8). 

Summary. Cytochrome C did not alter the 
critical barometric pressure below which mice 
could not survive and was without effect on 
the depressant action of ethyl alcohol and of 
barbiturates. 
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