
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 

* Supported by the banish Ixague Against Multi- 
ple Sclerosis, Copenhagen, Denmark. 

... - - - 

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- 



SPECIFIC PROTEINS IN CEREBROSPINAL FLUID 171 

serum (No. 1 1) , made in this laboratory. 2 )  
Rabbit anti human gamma globulin antiserum 
from Behringwerke Marburg/Lahn, Germany. 

The CSF used for immunization and im- 
muno-electrophoresis was pooled from several 
persons and concentrated to 5 g70 (w/v) by 
suction dialysis in an apparatus and mem- 
branes from Membrangesellschaft, Gttingen, 
Germany. 

The 5 C'SF gamma globulin fractions, found 
in agar gel micro-electrophoresis especially 
distinctIy in CSF from patients with infec- 
tious diseases, were demonstrated with agar 
gel micro-electrophoresis of CSF from a pa- 
tient with lymphocytic meningitis as described 
by Loewenthal et al. (9).  

Results. Fig. 1 shows the immuno-electro- 
phoresis of normal CSF developed with spe- 
cific antiserum No. l l .  The findings are cor- 
related to similar tracings obtained when No. 
11 developed normal human serum, 

One prealbumin line, one albumin line, and 
several precipitation lines in the alpha- and 
beta-areas corresponding to similar lines in 
human serum immuno-electrophoresis can be 
seen. These lines are neither visualized in 
immuno-electrophoresis when antiserum 1 1 is 
absorbed with normal human serum nor 
when CSF is developed with specific anti 
gamma globulin. Thus all the precipitation 
bows in the prealbumin, albumin, and alpha- 
areas correspond to antigenically closely re- 
lated proteins in human serum. On the other 
hand, 2 precipitation lines in the beta- and 
gamma-areas, called beta-CSF and gamma- 
CSF, can also be developed in immuno-elec- 
trophoresis with anti-CSF 11 absorbed with 
normal human serum. This means that these 
2 proteins might be specific for CSF. 

The precipitation line corresponding to 
beta-CSF corresponds to a group of antigeni- 
cally identical proteins with different mobili- 
ties, from the slow albumin zone to the inter- 
mediate gamma globulin area. 

Gamma-CSF has a small interval of mo- 
bility from the intermediate gamma-area to a 
mobility somewhat slower than the slowest 
gamma-mobility in serum. 

Discussion. Previous investigations seem 
to indicate differences between CSF and hu- 
man serum, for example, the tau-fraction 

FIG. 1. Immuno-electrophoretic findings in norma1 
cerebrospinal fluid. Demonstration of 2 specific pro- 
teins in CSF by means of a specific anti-CSF anti- 
serum (No. 11 ). A. Imuno-electrophoresis of normal 
human serum developed with the anti-CSF antiserum 
No. 11. Only one precipitation line corresponding to 
the cpnventional serum gamma globulin in gamma 
area is seen. B. Normal concentrated CSF devel- 
oped as A. Reside the serum gamma precipitation 
line precipitation lines corresponding to beta-CSF 
and gamma-CSF are visualized. C and D .  Same 
tracings as B. E and F. Same tracings as C and D 
developed with anti-CSF antiserum absorbed with 
normal human serum in the proportion 3 : I .  Precipi- 
tation lines corresponding to the 2 specific proteins: 
beta-CSF and gamma-CSF are seen seIectively. G.  
Agar gel micro-electrophoresis of CSF from a patient 
with lymphocytic meningitis, demonstrating the 5 
gamma globulin fractions, of which somc might cor- 
respond to  the gamma-CSF fraction found in im- 
muno-electrophoresis. 

found in paper electrophoresis( 10) , and the 5 
gamma globulin fractions in CSF revealed in 
agar gel micro-electrophoresis( 11 ) . These in- 
vestigations could not, however, show any 
possible antigenic differences between the pro- 
teins of the 2 media. Immuno-electrophoresis 
has shown that the tau-fraction possibly cor- 
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responds to enzymatically changed transfer- 
rin, which has preserved the antigenic prop- 
er ties involved in the im muno-elect rophoretic 
procedure ( 12,13: 14).  

Chevance, Galli. Jeanmaire. and Gerard ( 6 ) 
have recently described an immuno-electro- 
phoresis with specific CSF antiserum. Tho3 
have described 9 precipitation lines. among 
them a slowly moving gamma globulin. How- 
ever, as mentioned by Burtin. the explanation 
of the immuno-electrophoretic findings was 
limited by lack of a potent antiserum. The 
data given here support the findings by C'hev- 
ance et aZ.(6) of a slowly moving fraction in 
CSF with a mobility slower than that of the 
serum gamma globulin. antigenically different 
from serum gamma globulin. Both the ab- 
sorption experiments with normal human se- 
rum and the crossing of the 2 slowest moving 
precipitation lines seem to exclude a very 
close antigenic relation between serum gamma 
globulin and gamma-CSF (Fig. 1) .  These 
findings may account for some of the slowest 
moving gamma globulin fractions revealed in 
agar gel micro-eiectrophoresis and explain the 
selective increase of these in diseases of the 
central nervous system (Fig. 1). 

Sum ?nary. Immuno-elec t rophoresis of nor-  
mal concentrated cerebrospinal fluid. devel- 
oped with a specific rabbit anti cerebrospinal 
fluid antiserum. has demonstrated the esist- 

ence in the gamma and beta areas of 2 pro- 
teins not found in serum. 
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.4 Study of the Mechanism of the Increase in Cardiac Output Induced by 
Isopropylarterenol Hydrochloride (Isuprel@) .* (26570) 

JIRO NAKANO, JOHN C .  MCGIFF~,  HOHST ZEKERT,~ CHARLES B. J E N N E Y ~ :  
H. N. WELLMANII, AND RENB WBGRTA 

Department of Medicine, Saint Loitis Iriiialer.\ity School of  Medicine and the University Hospital 
(Firi t t i t i  D e s l o g ~  H o t p i t n l ) ,  Saint Louis, M o .  

Many investigators ( 1-5 ) have studied the genesis of the increase in cardiac output 
effect of isopropylarterenol hydrochloride caused by the drug, the effect of Isuprel on 
(Isuprela) on various aspects of the circula- * This work was made possible by a grant-in-aid tion and have demonstrated that the drug in- 
creases heart rate and cardiac ou tpu t .  de- Fcllo,v of Heart 
creases mean arterial blood pressure or leaves 
it uiichanged, and lowers total peripheral re- 
sistance. To evaluate the role of the rise in 
heart rate normally induced by Isupre1 in the 
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