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that red cells subjected to a marked osmotic 
gradient agglutinate and thus produce ob- 
struction to blood How by a process of micro- 
thromboembolism. The present findings are 
consistent with the hypothesis that this phe- 
nomenon is responsible for renal destruction 
arising from concentrated solutions. 

Summary. Laparotomy was performed on 
36 mongrel dogs. The aorticorenal segment 
was isolated and perfused with either blood or 
plasma. One ml/kg of 12.5*% sodium chlo- 
ride or 25% urea in 0.9% saline was injected 
during the perfusion. Concentrated sodium 
chloride produced extensive damage in the 
blood perfused organ but not when plasma 
was used. Kidneys injected with 25.F urea 
in 0.9%' saline regardless of perfusate did not 
differ from control organs or from each other. 
Animals whose only functioning kidneys were 
injected with sodium chloride developed ure- 
mia i f  blood was used for perfusion. I t  is 
concluded that the renal toxicity of concen- 
trated solutions is dependent to a considerable 

degree upon the presence of the red cell and 
is not therefore a primary effect upon the 
renal parenchyma. The importance of the 
red cell under these circumstances may be re- 
lated to the phenomenon of intravascular ag- 
glutination which has been described previ- 
ously in other areas of the body following 
administration of markedly hyperosmotic so- 
l u tions. 
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Mitochondria1 Swelling Produced by Compounds Exhibiting Estrogenic 
Activity." (26568) 

The observation that the synthetic estro- 
gen, diethylstilbesterol, when given together 
with carcinostatic levels of the niacin antago- 
n is t , 6-a.minonicotinamide, produces regres- 
sion in the 755 tumor grown in (':i black 
mice! 1 ) coupled with the demonstration that 
diethylstilbesterol greatly increases the abil- 
ity of 6-aminonicotinamide to antagonize 
various pyridine nucleotide-dependent multi- 
enzyme systems( 1,2) led us to determine the 
effect of diethylstilbesterol and other syn- 
thetic or natural phenolic compounds p- 
sessing estrogenic activity on mitochondria1 
volume or structure. The report of these 
findings is the purpose of this communication. 

a'MuteriaZs and wethods. Mitochondria 
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were isolated from the livers of non-fasted 
male Holzman rats weighing 250-350 g. 
I'reparation of the mitochondria and the tech- 
nic employed in measuring mitochondria 
swelling were essentially that of Tapley ( 3 )  
except that a Beckman DU spectrophotome- 
ter was employed. Inhibitory compounds of 
reagent grade were dissolved in 95% ethanol 
immediately before use and were shielded 
from sunlight. Ethylenediaminetetraacetic 
acid (EDTA), Mg++ and adenosine triphos- 
phate (ATP) were dissolved in the concentra- 
tions indicated and adjusted to pH 7.4 before 
use. Three times glass-distilled water was used 
throughout. 

Results. The stability of rat liver mito- 
chondria] preparations in various concentra- 
tions of sucrose with and without diethylstil- 
besterol is presented in Table T. The results 
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TABLE I. Effect, of Diethylstilbesterol on Mito- 
choiiclrial Swelling in Various Conceiitratioiis of 

Sucrose." 

Swelling, a O.D. >( 10* 
nt 520 lilp 

Mecli iini n cltl i t i on A 10' 20' :W 

.5 nr sucrose -2  1 0 
I d m t  + cliethylstilbestcrol 1'70 220 265 
.3 AI sucrose 15 35 85 
Idem + diethylstilbesterol 160 225 275 
.05 N sucrose 270 290 300 
I d e m  + cliethylstilbesterol 250 270 275 

* lk tliylAtilbcsterol was dissolved in 95rJc EtOH, 
so that 0.1 1111 wheii diluted to a total volume of 3.0 
1111 gave a filial inolarity of 8.0 x 10--'11. An eqlial 
volume of 9.i%, EtOH wns added to the coiitrol ril- 
a c t ions. 

pertaining to mitochondrial stability in su- 
crose solutions of various strengths are in 
agreement with those found by others(3,4,5). 
Mitochondria1 preparations were unaffected 
by 0.5M sucrose. However, in a medium 
consisting of 0.3M sucrose slow but steady 
swelling of the mitochondria occurred and in 
0.05M sucrose a very rapid swelling was ob- 
served. Diethylstilbesterol at  a final concen- 
tration of 8.0 x 1 F M  accelerates swelling 
in presence of 0.3M sucrose, but has no ef- 
fect on the rapid swelling which results when 
the mitochondria are suspended in 0.534 su- 
crose. The effect on the swelling of rat liver 
mitochondria by various compounds with es- 
trogenic activity is presented in Table 11. 

TABLE 11. Effect of Various Estrogenic Coin- 

Swelling, O.D. X 10.' 
a t  520 nip 

Metli urn ;id di t ion 10' 20' 30' 

pounds 011 Volume of Rat Liver Mitochondria.* 

S O l l i ~  

EtOH 
Estmtliol (8.0 X IO-"N) 
Phloretiii (8.0 x lC,-"nr) 
Dietliylstilbesterol 

(4.0 x 1 0 - 5 ~ )  
(8.0 x lo-.%) 

Hexosterol (4.0 x lO-"nr) 
" (8.0 x lo-%) 

Dienesterol (4.0 >( lO-"nf) 
" (8.0 x ~ O - : M )  

2 
1 
2 
1 

30 
160 
32 

158 
45 

165 

I 

3 
3 
2 

62 
220 

62 
216 

8 0 
230 

2 
6 
4 
5 

82 
270 

84 
26s 
110 
290 

* Mitochondria were suspended in 0.5 N sucros~. 
All test conipounds were dissolved in  95% EtOFI, 
so that. 0.1 nil, in  a total volume of 3 ml, gave tlic 
fiiia 1 molari ties indicated. 

Estradiol and phloretin at  concentrationo 
high as 8.0 X 10-5M had no apparent e 
on mitochondrial volume. 
to determine accurately the effect of highc 
concentrations of these compounds owing to 
their insolubility in an aqueous medium. Di- 
ethylstilbesterol, hexosterol and dienesterol at  
concentrations of 4.0 x 10-%!I produced sig- 
nificant increases in the volume of rat liver 
mitochondria. Increasing the levels of these 
3 synthetic estrogens to 8.0 X 1 V M  mark- 
edly increased rate of swelling. No signifi- 
cant difference in the relative abilitv of either 
hexosterol, diethylstilbesteroll or dienesterol 
to cause mitochondria swelling was observed. 
Neither magnesium, ATP (Table 111) nor 

I t  was imposs:' 

TABLE T I T .  Effect of ATP, Magnesium :ind V w  
sene on Rat Liver Mitochondria1 Volumes Cliaiiges 

Produced by Diethylstilbesterol." 

Swelling, 0.n. X 103 
a t  520 mp 

Medium addi tion 10' &J 20' 30' 

EtOH control - '> 1 2 
Dietli-~lstilbesterol 169 217 263 
Mg++ 0 1 3 

" + clietliSlstilbestcro1 168 215 260 
ATP 1 1 2 
" + dietli3.lhtilbcsterol 169 210 260 

Versciie 0 1 (i 
" + diethplstilhesterol l h 9  217 862 

" Mg++ ;is MgCI,, disodiuni salt of ATP,  : I I * ( I  
EDTA (1.0 X 1 0 - 3 ~ ~ )  final coiiceiitratioii were dis- 
solved in 0.5 nr sucrose and neutralized to pI-1 i.4 
before addition to tlie reaction vessels. Mitoclioii- 
dria were suspended in 0.5 N sucrose. Diethylstil- 
besterol was added in 95% EtOH to R final molar- 
ity of 8.0 X 1 0 " ~ .  An equivalent amouiit of EtOlI 
(0.1 ml)  was added to a11 other reaction vessels. 

EDTA had an effect on the ability of diethyl- 
stilbesterol to produce mitochondria swelling. 

Discussion. These studies employing liver 
confirm the observations of Packer and Ba- 
cila ( 6) that diethylstilbesterol causes swell- 
ing of heart sarcosomes. The effect of die- 
thylstilbesterol, dienesterol and hexosterol on 
the volume of hepatic mitochondria differs a 
bit from the mitochondrial volume changes 
produced by desoxycortisone, progesterone 
and other natural steroids on liver and tumor 
mitochondria(7). In the presence of pro- 
gesterone and other natural steroids the mito- 
chondria volume changes can be reversed by 
magnesium or ATP(7). In our studies mag- 



urn or ATP were without effect i n  revers- 
the effects of diethylstilbesterol, dimes- 

.,1 or hexosterol on mitochondrial swelling. 
- relatively large quantities o f  inhil)itors 
needed to produce significant changes in 
mitochondria1 volume together with a lack of 
correlation of the relative abilities of thew (AS- 
t ropenic suhs t ances to pr( ) t l ~ i  ce sw11  i ng ;I 11 ( 1  
potentiate 6-aiiiinonicot iii;imiclc tosicity on 
the 75.5 tiiii-rorf apparentlj- tliscount possil)lc 
iir viw cliaiiges in iiiitochoiitlri~il volirme. IKO- 

c l u c w l  by these compouiitls. as 1)eiiig pertin:~nt 
t o  the I)iological results. ‘l‘htis, sul)seclutwt 
increases in  niitochoi-rdrial i~ermealdity t o  6- 
am i non icc t i ii am i t 1 e n ucl e( t i ( 1 e 
analogues containing (,-am iiion icot iiia 111 i c  I ( >  
may be ruled out as a niaj:)r factor iii  vii-  
hai1c.i ng 6 - m i  inon icoti ii;iiii itle :in t i i y i  isni  ( 1 i 
i I 1 t ra iii i t oc hc n t 1 r i ii 1 CJ 1 1 ZJ. iii es ( 1 e 1 )i’ i! ( 1 (J t i  t ( ) 11 I - 

ritliiie nuc.leotitle. 

or pj-r id i n e 

._ . 

+ I )ic~th\~l..;till~c‘..;lc.l.c:l : t i id  Iic‘sc!3ttw)l ;tw f a r  111::1’(- 

t.iit.ctii.c t h : t n  c‘.str;itlic-l, clicnc~..;tc*rctl ; i i ic l  ;)hIi,rriiii i t 1  

pi t c‘n t ia t ing t lit* :i i i  I i - t 11 ni o I’ ; i c t  i  ,.i 1 y 1 ) i I hc t i  i : i  c. i t  I 

:1n t :icon ist G -:i in in on iwt i i i ; t  iii i c  It* i i i  t lit, 7.i .i t i i  t11c ! 1’ 

grin\n i n  7.<5 1)lnck micc ( unlnil)li~Iic‘tl c l ; i t a .  1)iclrich. 
Id. S. : i t i l l  L1;irtiii .  I ) .  S.). 

Suuzmary. The ability of the compounds 
diethylstilbesterol, hexosterol, dienesterol, 
1,hloretin and estradiol to induce swelling of 
liver mitochondria was determined. Diethyl- 
stilbesterol, hexosterol and dienesterol pro- 
duced marked mitochondrial swelling at  final 
wncentration of 4-8 x 10 %I. The com- 
I)otinds estradiol and phloretin were inactive 
;it the highest levels tested (8 >.: 10 “M). 
‘ncler the experimental conditions ATP, 

1Ig” or versene (lid not prevent the mito- 
c*hoiitlrial swelling inducetl by diethylstilbes- 
t erol. 
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Proteins in Normal (:crebrospit.ral Fluid Not Found in Serum.” (26569) 

Recent reports dealing with proteins i n  the 
cerebrospinal fluicl ((‘SF ) have nt.ither pro~etl 
nor tlislmn*etl the esihtence of i~roteins sl)eci~i(. 
for (’SF atid not foulid i n  serLtni. I’apttr elt.1.- 

trophoresis( 1.2.3) does not (lemonstrate aiiti- 
genic differences between the 2 fluids. ‘I‘ht. 
commercially available antiserum against hu- 
man serum proteins has heen used in sevtul 
in1 m u no-el ec t roll ho re tic- i i i  ves t i ga t ic 11s ( ) f ( S 1: 
(see survey hy Hiirtin(3) a i i t l  l)y ( ’ l a u w i  
( 5 )  ) .  These investig[ations. however. t l i t l  i i o t  

reveal the existence of special (31 :  1):’ott’iii.; 
not found in serum. I mmuno-electroI,horesis 
using specific sera against (31: is ;i reliaMe 
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method of demonstrating differences between 
I)roteins of (:SF and proteins of serum. This 
wniinunicaticm adds some data to the very 
Few restrlts obtained in this field(6). 

Materials und methods. Normal cerebro- 
spinal fuids were obtained from patients who 
had undergone pneumo-encephalography at  
The Nunicipal Hospital, (’openhagen, Den- 
mark. ‘I’hese patients had no other neurologi- 
cal coinplaints than cephalalgia, without ob- 
j ec tive findings. 

Immuno-electrophoresis was performed as 
described by Scheidegger ( 7 ) .  The antisera 
made in this laboratory were manufactured as 
described previously ( 8 ) .  The following anti- 
sera were used: 1 )  Rabbit anti CSF anti- 




