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Electron Microscopy of Euglobulin froin a Case of Hyperglobulineinia.* 
(19366) 

S.  GARD, L. HELLER, ASD H. NXLMROS. (Introduced by J. L. Mehick.) 
F r o m  the Depnrtiticizt o j  l- iri ts  R P A P L I ~ C ~ Z ,  Caroliite I i z s t i f i i t e ,  Stocklzolm and the Medical C ? k k ,  

I'niversity Hospital, Lund. 

The appearance of proteins. not present in 
normal serum in demonstrable concentrations, 
has been described for a number of pathologic 
conditions. Bence Jones protein in myeloma 
is a well known example. \l'aldenstroin ( 1 :2)  
described a special type of hyperglobulinemia 
regarded by him as an independent sJ-ndrome 
and designated as "essential" hyperglobulin- 
emia. Pedersen and Waldenstroni (3) studied 
the proteins in hyperglobulineniic sera and 
found as the most remarkable feature a fast 
sedimenting globulin component the molec- 
ular weight of which was estimated at  about 
one million. Electrophoretically this niacro- 
globulin migrated with the /I2 globulin. 
Serum showed a very high \7iscosity and in 
one case spontaneous congelation at tempera- 
tures below +7"C was observed. n'alden- 
strom! discussing this phenomenon. tenta- 
tively assumes an elongated shape of the 
globulin molecules and advances also a 
hypothesis on the viral nature of the macro- 
globulin. 

Since one of us (H.M.) had an opportunity 
to examine a similar case it seemed of interest 
to attempt the application of electron micro- 
scopy in the study of the pathologic protein 
in order to obtain some additional information 
about its properties. 

* We wish to  acknowledge our indebtedness to Dr. 
T. Caspersson and Dr. K. G. Thorsson of the Sobel 
Institute for Cell Research for the facilities made 
available tlo us and for their kind aid and interest. 

Case histor?. 78-year male admitted to 
Orebro county hospital September 194;. diag- 
nosed anemia. He had suffered from repeated 
profuse bleeding from the nose. Examina- 
tion disclosed a pronounced anemia and a very 
high E.S.R. (167 mm/l hr). The former gel 
reaction was strongly positive on account of 
which the serum proteins were anal)-zed. The 
total protein content was 12%.  BJ- electro- 
phoresis a considerable increase in the amount 
of 7 globulin was found. The viscosity was 

very high: - = 5.7 at  37"C, 13.3 at 13'C 

(J. 11-aldenstrom). On storage at  +4'C the 
serum congealed spontaneously. Euglobulin 
reaction strongly positive. Sedimentation 
analysis revealed the presence of a macroglob- 
ulin component with a sedimentation constant 
of s20 = 19 S (Pedersen). X-ray examina- 
tion did not disclose any skeletal a.bnorma1i- 
ties. The urine was free of protein. On 
sternal puncture large nlumbers of small 1ym- 
phocytes but only 0.4% plasma cells were 
found. Differential count of blood white cells 
showed 50% lymphocytes and no abiiurmal 
cells. Axillary and inguinal lymph nodes were 
moderately enlarged. Biopsy showed diffuse 
proliferation of lymphatic parenchyma with 
the follicular structure maintained : the sinus 
endothelium swollen and proliferating ; catar- 
rhal lymphadenitis without signs of a specific 
process (Behring). The patient showed a 
hemorrhagic diathesis with epistaxis and ap- 
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pearance of petechiae after application of a 
tourniquet on tihe arm, Thrombcyte count 
70,000; bleeding time 8 minutes; coagulation 
time 5% minutes; pmthrombin value normal; 
fibrinogen 0 .57%;  serum vit. C normal. 
,Anemia remained largely unchanged in spite 
of repeated blood transfusions and treatment 
with liver and folic acid. Erythrocyte sedi- 
mentation rate and hyperglobulinemia re- 
mained likewise unchanged during about 2 
years. No additional symptoms indicating 
myeloma or leukemia were observed during 
this period. The patient died in his home in 
July 1949. Autopsy not performed. 

Experimental. Serum samples were ob- 
tained on 2 occasions and stored in the re- 
frigerator at  +4OC. The euglobulin fraction 
was separated by dilution with 19 volumes of 
distilled water. A voluminous glassy, gelatin- 
ous precipitate was formed, adherent to the 
walls of the vessel. After centrifugation the 
supernate was discarded and the precipitate 
redissolved in the original volume of 0.9% 
sodium chloride solution. The procedure was 
repeated three times and the final precipitate 
redissolved in 1.25 times the original volume 
of saline. The solution was centrifuged for 
30 minutes at 10000 r p m .  in a Servall angle 
centrifuge. The inconsiderable amount of 
sedimentable material was discarded. The 
slightly opalescent solution was stored in the 
refrigerator until used. Immediately before 
use i t  was recentrifuged as above. 

In  a series of dilutions with different salt 
concentrations the rate of formation of a pre- 
cipiltate was studied. -4s the most suitable 
for the present purposes a concentration of 
0.074% sodium chloride was chosen. At this 
level of electrolyte content a slight increase in 
opalescence was noted after a couple of 
minutes. 

Three small (test tubes received each 0.1 ml 
of a 4% osmium tetroxide solution. The 
macroglobulin solution was rapidly diluted 
with distilled water to the suitable salt con- 
centration and 0.1 ml samples removed afiter 
0, 2, and 15 minutes and immediately mixed 
with the osmic acid solutions. *4fter fixation 
for 15 minutes, drops were mounted on col- 
lodion screens. Excess fluid was removed 
after 5 minutes and the screens were dried 

FIG. 1. Preparation of euglobulin ohtained by 
fixation with osmium tetroxide immedintel2- after 
incitation of precipitation. Shad.ow-east wj th pal- 
ladium-platinum under an angle of 5". Electron- 
optic magnification 6000 x. 3'Snal magnification 

17000 X. 

FIG. 2. The same preparation 2 min after incita- 
tion of precipitation. 

under an electric bulb. After drying they 
were washed repeatedly with distilled water 
and again dried, shadow-cast with palladium- 
platinum and examined in an RC-4 EMU elec- 
tron microscope. 

Fig. 1-3 are representative micrographs of 
the specimens removed after 0: 2.  and 15 
minutes, respectively. I t  is of interest to note 
that the size of the aggregates is rather uni- 
form in each individual specimen but shows 
a proaounced increase with the time after in- 
citation of precipitation. This fact seems to 
indicate that fixation with osmic acid inter- 
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FIG. 3. The s m i e  preparation 15  niin after inci ta-  
ti o 11 of pr ec i pi t a t i o 11. 

rupts the formation of aggregates or a t  least 
slows down the process sufficiently to make a 
registration of the different stages possible. 

The surface relief of the aggregates does not 
show but their contours suggest a granulated 
structure. although it is hardly possible to 
draw any conclusions regarding the size or 
shape of the individual molecules in the aggre- 
gates. However, a scrutiny of the micro- 
graphs reveals the presence of other structures 
besides the aggregates, viz., small practically 
spherical bodies measuring ca. 120-180 X. In 
the 0-minute specimen they are very numerous 
and not easily distinguishable from a mere 

coarseness of the carrier film. With the 
growth of the aggregates they decreased con- 
siderably in number and appear, in the 15- 
minute specimen, scarce and evenly distrib- 
uted over Ithe membrane. It would seem, 
therefore, that these structures represent par- 
ticles present in the specimen and not only a 
rough surface of the collodion film. T'he ob- 
vious inverse correlation between the size of 
the aggregates and the number of small par- 
ticles indicates that the larger structures are 
formed by aggregation of the latter. The size 
of the small particles is not incompatible with 
the assumption that they represent molecules 
of the macroglobulin. 

SUWZT~ZQYJJ. -4 case of anemia combined with 
hyperglobulinemia is described. In  the serum 
the presence of a macroglobulin with an esti- 
mated molecular weight of about one million 
was demonstrated. Electron micrographs of 
the partially purified macroglobulin under cer- 
tain experimental conditions show the pres- 
ence of spherical particles measuring approxi- 
mately 120-180 A%. 
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The Neuroinuscular Mechanism of Alkalotic and Hypocalcemic Tetany." 
(19367) 

H. KOEKIG, H. STAHLECKER, AND R. S. KOENIG.~ (Introduced by Piero P. Foa.) 
From the Depart iireat of A n a t o m y ,  Chicago Medical School, Chicago, I l l .  

The motor phenomena which characterize elevation in blood pH. Either of these altera- 
tetany consist of muscle fasciculations and tions in the milieu interne apparently di- 
tonic and clonic muscle spasms. Tetany is minishes the stability of the nerve cell mem- 
usually caused by a reduction in the concen- brane, which diminution is reflected in an in- 
tration of ionized blood calcium or by an creased electrical excitability, altered after- 

* These results n-ere presented at  meeting of 
.4merican Ph!-siolopical Society. Salt Lake City-, Utah, 
Sept. i! 193'1. 

t Chicago State Hospital. 

potentials and a reduced capacity of accommo- 
dation ( 1,2). 'At a critical level, iterative 
spontaneous discharges occur which are prop- 
agated along the nerve fiber(l,3). While 


