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Observations on a Rapidly Migrating Electrophoretic Component of 
Cerebrospinal Fluid.*t (189%) 
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!Cerebrospinal fluid has been shown to con- 
tain an electrophoretic component with a 
migration rate faster than albumin in 4 of 62 
cases studied by Kabat et aZ.(l) and by 
Scheid and %heid( 2 ) .  No evidence was pre- 
sented by these investigators which would 
associate a specific disease with this fast com- 
ponent. Evidence is presented in this paper 
that a rapidly migrating protein is a normal 
constituent of cerebrospinal fluid. 

Methods. Cerebrospinal fluids were ob- 
tained from patients undergoing pneumoen- 
cephalograms for diagnosis. Fluids collected 
at the University Hospital were centrifuged 
immediately and stored in the cold room. 
Samples collected at the Veterans Hospitals 
in Richmond and Roanoke were stored in a 
refrigerator until they were transported to this 
laboratory in an iced thermos jug. I t  was 
determined that storage does not affect the 
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spinal fluid proteins as determined electro- 
phoretically. Fluids showing visible evidence 
of blood were discarded. 

The volumes of the spinal fluid varied be- 
tween 60 and 2 0 0  d. Each sample was con- 
centrated in (the cold room at 4" to a volume 
of 2-4 ml by positive nitrogen pressure 
dialysis through collodion sacks (3). The 
average spinal fluid was concentrated in about 
24 hours. This material was dialyzed against 
a potassium phosphate buffer a t  pH 7.9 and 
ionic strength of 0.05. 

The electrophoretic technic of Scheid and 
Scheid(2) was used in a Klett Tiselius ap- 
paratus. The lower descending and the hori- 
zontal limbs of an 11 ml separation cell were 
filled with dialyzed plasma. The lower 
ascending limb was filled with concentrated 
spinal fluid land the system was filled with 
the phosphate buffer. The boundary between 
the spinal fluid and the buffer was sharpened 
'by slowly syphoning buffer through a glass 
capillary with a right angle tip attached to 
polyethylene tubing (43) .  Electrophoresis 
proceeded for one hour at a potential gradient 

3. Personal communication from Dr. J. L. Oncley, 

4. Longsworth, L. G., J .  Am.  Chem. Soc., 194$, 

5 .  Kahn, D. S. and Polson, A., J .  Phys. Coll. Chem., 

Harvard University. 

v67, 1109. 

1947, v51, 816. 



2 RAPIDLY MIGRATING ELECTROPHORETIC COMPONENT 

of 3.65 voltsjcm. Records were abtained by 
Longsworth’s scanning method (6) .  Electro- 
phoresis was continued at  a potential gradient 
of 5.48 volts/cm. The albumin boundary was 
kept stationary by continuous compensation 
achieved by withdrawing lbuffer from the up- 
per descending limb through narrow poly- 
ethylene tubing. The rate of flow was con- 
trolled by adjusting the level of the outflow. 
After sufficient electropharesis, the fast com- 
ponent was collected from the upper two- 
thirds of the ascending limb. These separated 
samples were immediately frozen and were 
subsequently thawed, pooled and concentrated 
by pressure dialysis. 

The sedimentation rates were determined 
in a Model E Spinco ultracentrifuge. 

Results. A clearly resolved component of 
anodic mobility greater than albumin is ob- 
served in each of the 65 cerebrospinal fluids 
studied. This protein, designated as com- 
ponent X, has a mean mobility of 11.8 X 

cm2 volt-I sec.-l, indicating a migration 
rate 1.3 times faster than albumin. In  9 cases 
a small component of anodic mobility greater 
than component X was resolved. This pro- 
tein, designated as component XI, has a mean 
mobility of 14.0 X 1CP cm2 volt-l sec.-l. 
Preliminary analyses indicates that component 
X is resolvable between pH 4.0 and 7.9 and 
has an isoelectric point between pH 4.0 and 
4.5. An electrophoretic pattern showing both 
components is presented in Fig. 1. 

The mean relative concentration of com- 
ponent X in dilute phosphate buffer is ap- 
proximately 9% of the total protein with 
individual values varying between 3 and 17%. 
The true values for this component are prob- 
ably less since boundary anomalies are ap- 
preciable in dilute phosphate buffer. X o  dif- 
ferences in the concentrations of component 
X are observed in spinal fluids from patients 
with schizophrenia, brain tumor or epilepsy. 
The mean relative concentration of component 
S1 is about 1% of the total protein; its 
presence could not be associated with any 
particular disease. 

The separated fast components of 30 spinal 
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FIG.  1. Electrophoretic pattern of miicentrat~ed 
cerebrospinal fluid. 
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DIG. 2. Electrophoretic pat.tern of concen.trated 
rapidly migrating components of c.ercbrmpina1 

fluid. 

fluids were pooled and concentxated by pres- 
sure dialysis. The electrophoretic pat tern of 
this Concentrated fraction (Fig. 2 )  shows the 
presence of 2 main components. The larger 
component has the mobility of component X 
and represents 63% of the total area. The 
asymmetry of the boundary at  the leading 
edge is presumably due to component XI. 
The remaining component has the mobility 
of albumin. Ultracentrifuge analysis of the 
concentrated pooled fractions indicates that 
over 9570 of the protein sediments as a homo- 
geneous component with the sedimentation 
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rate of albumin. The remaining protein sedi- 
mented 2.2 times more rapidly than the main 
component. 

Discussion. A rapidy migrating component 
is readily observed in the electrophoretic pat- 
terns of concentrated spinal fluids equili- 
brated with a phosphate buffer (pH 7.5, r/2 
.05) or a veronal buffer (pH 8.6, r/2 0.1). 
Kabat et al. (1) using a phosphate-sodium 
chloride buffer mixture at pH 7.4 and an ionic 
strength of about 0.2, recorded the presence of 
a fast component in 3 of 40 spinal fluids. 
Scheid and Scheid(2) studied spinal fluids 
which were not sufficiently concentrated and 
observed the fast component in 1 of 2 2  cases. 
These studies emphasize the necessity of using 
concentrated fluids and suitable buffer mix- 
tures if the rapidly migrating components of 
spinal fluid are to be observed or separated 
electrophoretically. 

Component X has a greater anodic mobil- 
ity than albumin over a pH range varying 
from 7.9 to 4.0. In contrast, rapidly migrat- 
ing components observed in plasma do not 
behave similarly over this pH range ( 7). 

Furthermore, plasma adjusted to the protein 
concentration of concentrated spinal fluid and 
equilibrated against dilute phosphate buffer 
does not reveal the presence of component X. 
Under these conditions the albumin .boundary 
of plasma spreads appreciably and may pre- 
vent the detection of small amounts of the 
fast component. From the available data, it 
appears justifiable to assume that components 
X and XI originate in the nervous system 
and are proteins typical for cerebrospinal 
fluid. 

Summary. Electrophoretic studies of 65 
cerebrospinal fluids showed the presence of a 
rapidly migrating protein in each case. This 
component migrated about 1.3 times faster 
than albumin and sedimented at  the same 
rate as albumin in the ultracentrifuge. In 9 
cases, 2 rapidly migrating components were 
observed. Under the experimental conditions 
used, the fast components comprise about 9% 
of the total spinal fluid proteins. 
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Hydrolysis of Conjugates of Neutral Ketosteroids. (189%) 
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The study of the metabo1,ism of steroids is, 
in part at least, dependent upon the deter- 
mination of the quantities and types of 
steroids excreted in the urine. Important in- 
formation could also be obtained if it were 
possible to estimate the individual steroid 
conjugates so excreted. 

The usual method of hydrolyzing the 
steroid conjugates by refluxing strongly acidi- 
fied urine has :been shown to cause alterations 
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