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it is being given more widespread use under the 
Imperial Chemical J ndustries brand name 'Promintic ' . 

A. w. J. BROOME 
N. GREENHALGH 

Imperial Chemical Industries, Ltd., 
Pharmaceuticals Division, 

Alderley Park, 
Macclesfield. Nov. 3. 

A Pyroninophilic Component in 
Pathological Serum Proteins and Urinary 

Proteins 
PY.RONINE-METHYL. green is frequently used in 

histological investigations for staining ribonucleic 
.acid and deoxyribonucleic acid'· 

Yeoman2, 3 applied this staining method to serum 
proteins and urinary proteins from patients with 
multiple myeloma. In each of the 11 cases examined, 
the abnormal protein fraction stained red-violet 
with pyronine-methyl green after paper electro­
phoresis of both serum and urine. This staining 
reaction was negative in 100 cases of hyperglobulin­
aimia and proteinuria. Yeoman presumes that the 
staining is specific for true myeloma proteins. 

For some considerable time, investigations in our 
laboratory have been aimed at the chemical and 
immunological characterization of paraproteinR. Con­
sequently we have at our disposal a collection of sera 
from patients whose blood plasma contains one or 
several abnormal protein fractions. In addition, a 
few Bence Jones proteins are available. The speci­
ficity of the above-mentioned staining was tested in 
this material. A sample of each serum and each 
Bence Jones protein was submitted to electrophoresis 
at pH 8 ·6 in agar gel 4, and then stained with pyronine­
methyl green in an acetate buffer at pH 4 ·8. 

Table - I. STAINING OF l' .\JtA.PIW'l'El~S WITH PYRONINE-}IETHYL 
GREEN 

Positive Negative 

Multiple myeloma 9 --
Bence Jones proteins 8 -
Waldenstrom's macroglobulirnemia 13 19 
Atypical macroglobulinremia 4 3 
Unexplained paraproteinremia 1 7 

The results obtained (see Table I) show that the 
.abnormal serum protein fraction stained with 
pyronine0methyl green in all cases of myeloma. Eight 
different isolated and purified Bence Jones proteins 
likewise produced a positive reaction. 

A positive staining reaction was found in about, 
half the cases of Waldenstri:im's macroglobulinremia 
and of so-called atypical macroglobulinremia5• 

Sera from patients with an unexplained parapro­
teinremia failed to stain, with one exception. 

Therefore, this staining is unfortunately not 
specific for myeloma proteins from serum and urine, 
although these proteins showed a positive staining 
reaction both in the series examined by Yeoman 
and in our own material. 

It is remarkable, however, that only abnormal 
protein fractions from serum and urine can be stained 
with pyronine-methyl green. This stainability might 
be taken to denote the presence of ribonucleic acid or 
deoxyribonucleic acid in these pathological protein 
fractions. 

In order to verify this, the ultra-violet absorption 
spectrum of the electrophoresis-spots of these fractions 
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Ultra-violet absorption spectrum of the pathological 
proteins in the serurn of four rnyeloma patients 

was determined. This proved to be identical with 
that of proteins ; ribonucleic acid or deoxyribo­
nucleic acid was not demonstrable in these fractions 
(see Fig. 1). 

Both exposure to the influence of the enzyme ribo­
nuclease (0 · l per cent in acetate buffer pH 6 ·0 at 
37° C. for 30 min. and 7 hr., respectively) and treat­
ment with 1 N perchloric acid at 4° C. failed to in­
fluence the stainability of the pathological protein 
fractions. The Feulgen reaction was also negative. 

This warrants the conclusion t-hat these proteins 
contain no ribonucleic acid or deoxyribonucleic acid. 

Further investigations will be aimed at a definition 
of the component responsible for the positive staining 
reaction with pyronine-methyl green. · 

Thanks are due to Dr. D. Pragay for his kindness in 
supplying us with some Bence Jones proteins. 
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Transferrin in Normal Cerebrospinal Fluid 
PREVIOUS work has shown differences between 

some of the proteins in cerebrospinal fluid and those 
found in serum1- 3 • Thus paper-electrophoresis of 
concentrated normal cerebrospinal fluid may show a 
peak in the intermediate area between the beta­
and gamma-fraction ('tau-fraction'), which is not 
seen in paper-electrophoresis of normal human 
serum•-6 • The similarities and differences between 
transferrin in cerebrospinal fluid and in serum have 
been further investigated. 

The cerebrospinal fluid was obtained by lumbar 
puncture from individuals without any neurological 
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