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Effect of Nephrosis on Renal (Joy and Histocheiiiical Appearance of 
Cytochi-onie Osidase and Succiriic Dehydrogenase. (23771 ) 

Iii\-estigation oi the ap1)earance and (ti.;- 
t r ibu t ion oi certain histoc hem icall!. demon- 
stral)le renal tubular enz\-mes i n  rats with ne- 
1)hrosis induced by injection of anti-rat ki(I- 
ney-rabbit serum revealed an apprecia1)le cle- 
])letion of cytochrome osidase ( G-natii osi- 
dase) and siiccinic tleh!drogenase( 1 ) .  ( 'er-  
tain physiologic and morpholo!jc considera- 
tions suggested that these alterations \vere rv -  
lated to degree of proteinuria rather than to 
a nephrotosic efiect oi the serum enil~lo!.etl. 
I t  therefore appeared worthivhile to evaliiatc 
such enzymatic activity in nephrosis produced 
by another etiologic agent and to atteniljt to 
quantitate any changes ii present. iiiano- 
met r i ca 11 y . I n a (1 d i t i on . i n f c ) r ni a t i ( ) 11 

would also pro\iide an opportunit!. for c*orrv- 
lation of results ohtained by the in vitro ancl  
histochemical staining technics. I n  the pres- 
ent study nephrosis was indwxtl 1)j. itpl)rol)ri- 
ate doses of aminonucleositle. an agcn t \v hich 
h a s  been demonstrated to ~ ~ r o d \ i c e  such ;i state 
\\it11 relative ease and a high tlrgrw of con- 
sistency ( 2.3 ) .  

.I!uthods. Forty-two adult iemale \l'istar 
rats weighing 150-200 g were utilized. Groul) 
-4 consisted of 2 1  animals that received 0.00.3 
nil of a 0.5:k aqueous solution of aminonu- 
cleoside" per g of body weight subcutaneousl!. 
for 9 consecutive days and were sacrificed 5 

t h is 

tl:i!-s after the last injection. There were S 
xnimals in (iroup H that received ii similar 
close oi aininonucleoside but were sicrificed 
after only 6 injections. Group C' \\-as com- 
1)rised of 13 untreated rats of similar sex. 
strain and weight. Protein content of the 
urine w a s  determined daily and the serum 
c-holesterol. total lipid and total protein a t  the 
t inic of sacrifice by methods de.;crihed else- 
where! I ) .  All animals were sacrificed by de- 
c;tl,itation. Their kidneys were quickly re- 
moved. One was placed immediately in ice 
after removing its capsule and ureter. Thin 
4 i c w  consisting of the cortex and medulla 
\\ere I)relxired according to the method o i  
I k i i  t sch ( 4 ) . These were incu t)a ted in Krebs- 
Kinger-l,hosi)hate-gluc~se buffer. pH 7.2 a t  
.i'i (' in a total volume of 3.0 nil. The gas 
1)hase consisted of 5 %  C ' 0 2  and 9.5% 0 2 .  

1,il)erated ('02 was absorbed by 20% KOH 
I'l:tctd in the center well. The osJyen con- 
s[inil)tion \vas followed from 30 to 60 min- 
tites. after which time the tissues were re- 
iiioved and dried a t  108°C for 2 hours. 'Their 
tlry weights were obtained after desiccation 
for 18 hours. 0.6 ml of a 0.5:; solution oi 
~tininonucleoside. previously neutralized and 

* Generously furnished by I l r .  Stan:,cxn Hard!., 
Ixclerle Laboratories. 
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mitochondria1 fractions of renal tubular epi- and a reduction in the intensit!. of the histo- 
thelium of rats subjected to intraperitoneal chemical stains for succinic deh_vdrogenase 
injections of ovalbumin. Droplet formation. and cytochrome oxidase have been observed 
conspicuous in the tubular epithelium of rats in kidneys from rats with nephrosis induced 
with aminonucleoside nephrosis. has been con- by aminonucleoside. The possible relation- 
sidered as morphologic evidence of increased ship of these alterations to proteinuria is dis- 
tubular reabsorption of protein. cussed. 

the latter technic is capable of detecting mod- 
erate losses of respiratory activity within the 
renal tubules and is not dependent upon an 
all or none phenomenon. I n  this regard our 
findings are similar to those of Cascarano and 
Zweifach( 9) who found the oxygen consump- 
tion of fresh kidney slices under varying con- 
ditions to parallel endogenous values for 2, 
3, 5 triphenyl tetrazolium chloride reduction. 
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Antibody Production in Mice Exposed Intermittently to Radium 
Gamma Rays. (23772) 

FALCONER SMITH, H. JEANETTE RUTH AND MARIE M. GRENAN 
Rudiation Branch, Nut .  Cancer Inst., N.I.H., Public Health Service, Dep t .  of Health, Bethesda, M d .  

Recovery processes taking place between 
successive irradiations are thought to account 
for the increased LDSo and prolonged survival 
time reported for mice(l,2) and for rats(3) 
when the radiation was administered in 2 or 
more exposures made at varying time inter- 
vals. Mortality and survival times following 
radiation exposures in the lethal range and 
given as divided doses have been considered 
theoretically to be measurements of the 
summed injury to several physiological proc- 
esses( 4 ) .  Some of these processes, such as 
hematopoiesis. blood coagulation, defense 
against infection and antibody production fol- 
lowing acute exposures to ionizing radiations 
have been studied in great detail. Less atten- 
tion has been given to the study of injury to 
any of these processes following intermittent 
irradiation. Observations on the immune re- 
sponse following divided-dose exposures to 
ionizing radiation are of interest because 
measurement of in jury to this physiological 
process may be made following sublethal ex- 
posures with good accuracy by procedures 
now available. Furthermore, studies of anti- 
body production following intermittent ex- 
posure to radiation provide some information 
on injury and recovery processes involving the 
cellular mechanisms of protein synthesis. In 
the experiments here described antibody pro- 
duction and total circulating leucocyte counts 
were studied in mice following their intermit- 
tent exposure to radium gamma rays. 

Male NIH mice 
used throughout these experiments were 5 to 
8 weeks of age a t  the beginning of the radia- 
tion exposure. Litters were represented in 
each of the treatment groups and mice ex- 
posed to radiation were confined in wood 

Materials and methods. 

boxes containing 5 to 8 animals each. Con- 
trol animals were housed in steel cages in the 
animal rooms and at the end of the exposure 
both the irradiated and control mice were 
transferred to individual cages. Mice of par- 
allel groups were bled from the tail for circu- 
lating leucocyte counts on the second day 
after the end of exposure. Immunization was 
done on the third day and the mice were sac- 
rificed for serums on the 8th day after the end 
of the irradiation. Mice of another experi- 
ment were given acute exposure to X-rays 4 
days after the end of the “chronic” accumula- 
tion of 450 r from the radium source described 
below in order to see whether the prior ex- 
posures would be additive to the acute irradi- 
ation in their effect on antibody production. 
Tmmunization was done one week and leuco- 
cyte counts 6 days after the acute exposure. 
Serological procedures followed those previ- 
ously described( 5 )  except that the serums 
were frozen and stored at -20°C until titra- 
tion within 3 to 4 weeks after sacrifice of the 
mice. Briefly, the serum hemolysin content 
was estimated after a single intravenous in- 
oculation of a 2.5% suspension of washed 
sheep erythrocytes. Approximately 4.85 x 
lo6 erythrocytes were given per gram of body 
weight. Serums were titrated by the proce- 
dure described by Taliaferro(6) and the 
hemolysin titers are expressed as the negative 
log of the serum dilution providing 50% 
hemolysis in a standard suspension of sheep 
erythrocytes. 

The arrangement for exposing the mice to 
the radium source was described in detail by 
Lorenz(7) and provided 8.8 r or 2.2 r per 8 
hour day. In the experiments described in 
this paper the total exposure dose to the mice 


