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the same time. The erystallization is complete within
a few hours if the solution is kept at about 35° C.

(6) Reerystallization. This consists in re-precipi-
tating the protein at pH 4.4 and 10° C. from a rela-
tively dilute solution of the crystals in water and
then proceeding as described in (5). The inhibitor
can also be recrystallized from 20 per cent. aleohol
at pH 5.0. ‘

The details of the method of isolation are to be de-
seribed in a future publication.

Further studies are being made on the mechanism
of the trypsin-inhibiting action of the new crystalline
protein and also on some of its physical and chemical
properties.

M. Kunirz

THE ROCKEFELLER INSTITUTE FOR

MEDICAL RESEARCH
PrINCETON, N. J.

ELECTROPHORETIC STUDIES IN
RHEUMATIC FEVER!

RECENT summaries of available clinical and epi-
demiological knowledge concerning rheumatic fever? 3
and investigations of this disease indicate that rheu-
matic fever may not be a specific infectious disease
but may be the result of a response on the part of the
host to external stimuli which is different from the
response to the same stimuli of individuals who do not
develop rheumatic fever. Attempts have been made
to correlate the occurrence of rheumatic fever with the
antibody response of the host to infection with the
group A-B hemolytic streptococcus, and these have
been recently summarized.’

In considering this matter in a broader fashion, it
is known that the measurement of serum antibodies is
one method of determining the reaction of the host to
external stimuli. Sinee it is also known that serum
antibodies are for the most part found in the gamma
globulin fraction of human serum® it seemed desirable

1 From the Bureau of Laboratories, Department of
Health, City of New York; the Lederle Laboratories,
Pearl River, New York, and the Kings County Hospital,
Brooklyn, New York. This article was accepted for pub-
lication on January 29.

2 May G. Wilson, ‘‘Rheumatic Fever,”” New York: The
Commonwealth Fund; London: Oxford University Press,
1940.

8 John R. Paul, ‘‘ The Epidemiology of Rheumatic Fever
and Some of Its Public Health Aspects,”’ New York:
The American Heart Association, Second Edition, Metro-
politan Life Insurance Company Press, 1942.

4+ M. G. Wilson, M. D. Schweitzer and R. Lubschez, Jour.
Pediat., 22: 468 and 581, 1943. A. R. Rich and J. BE.
Gregory, Bull. Johns Hopkins Hosp., 73: 239 and 465,
1943. H. Selye, O. Sylvester, C. E. Hall and C. P.
Leblond, Jour. Am. Med. Asn., 124: 201, 1944. M. G.
Wilson, Jour. Am. Med. Asn., 124: 1188, 1944.

5 J. R. Paul, loc. cit., p. 24.

6 E. J. Cohn, J. L. Oncley, L. E. Strong, W. L. Hughes,
Jr. and 8. H. Armstrong, Jr., Jour. Clin. Invest., 23: 417,
1944. J. F. Enders, Jour. Clin. Invest., 23: 510, 1944.
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to determine whether the gamma globulin fraction of
patients suffering from rheumatic fever was different
from that of normal individuals.

Isolated reports of electrophoretic studies in rheu-
matic fever indicate abnormalities in the gamma
globulin fraction. Longsworth, Shedlovsky and Mae-
Innes” included three specimens from cases of rheu-
matic fever among those from a large number of dis-
eases without specifying stage of activity, and reported
the gamma-albumin ratio to be elevated in all three
patients. Luetscher® performed a similar study on a
number of diseases and reported that a specimen from
each of two cases of acute rheumatic fever with rheu-
matie heart disease and congestive failure contained a
greater than normal amount of gamma globulin ex-
pressed as grams per hundred milliliters of plasma.
In addition he stated that a specimen from one “old
case” of rheumatic heart disease showed a similar
change but no quantitative result was reported for
that case.

MEgTrHOD OF STUDY

Flectrophoretic patterns were obtained from the va-
rious sera in the Tiselius apparatus by using the
“Schlieren-scanning method of Longsworth.”®7 Be-
fore electrophoresis the sera were diluted 1 :4or 1 : 6
with buffer solution of pH 7.6 containing 0.15 M.
NaCl and 0.02 M. sodium phosphate and dialyzed
against large volumes of this buffer at +2° C. Mea-
surements were made by a planimeter of the areas
under the various peaks in the photographic record
for computing the relative amounts of the various
components present, using the patterns for the de-
scending boundaries. The total protein content of
the sera was determined by micro-kjeldahl nitrogen
analysis.

RESULTS OF THE STUDY

As indicated in Table 1, the ratios of gamma glo-
bulin to albumin, and gamma globulin to total protein
in nine specimens of serum from eight patients in the
acute stages of the disease are elevated above ‘“nor-
mal”1? without exeeption, although one of these, serum
(line 8, table 1), is at the upper limit of normal.
Electrophoretic analysis of the serum in three of -the
same patients during inactivity of the disease show
continued elevation of these ratios at a lower level.
Four specimens from three individuals not suffering

7 L. G. Longsworth, T. Shedlovsky and D. A. MacInnes,
Jour. BExp. Med., 70: 399, 1939.

8 J. A. Luetscher, Jr., Jour. Clin. Invest., 19: 313, 1940.

9 L. G. Longsworth, Jour. Am. Chem. Soc., 61: 529,
1939.

10 H. Svensson, Kolloid Ztschr., 87: 181, 1939. J. A.
Luetscher, Jr., Jour. Clin. Invest., 20: 99, 1941. D. H.
Moore and J. Lynn, Jour. Biol. Chem., 141: 819, 1941.
V. P. Dole, Jour. Clin. Invest., 23: 708, 1944.
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TABLE 1
Electrophoretic analysis of serum
1=
Total &3
. [
. protein tg e
Name Diagnosis. tﬁ;gg’, Outcome (g;gll’ns Areas 'IT:t—aT v B&E a
cent.) A aitaz B v per A M A
cent, —
<
*|s
3]
Class
F.Q. Acute R.F. .
R.IIEI.II).—M.S.-— I-E None* Rec. 113 17 28 38 194 034 ... .15
F.Q. R.Il\id.'ll)'.~M.s,— I-A  None Rec. 7.50 123 17 26 31 157 0.25 117 .14
J.C. Acute R.F. :
R.H.D-M.I. I-E None* Rec. 7.62 76 30 28 53 284 0.70 2.16 .39
J.C. R.H.D.-M.I. I-A Norie Rec. 7.37 113 14 20 33 183 0.29 1.35 .12
G.S. Acute R.F.
R.H.D.-M.IL. 1I-E None* Rec. 850 119 18 28 54 248 045 212 .15
G.8. R.H.D.-M.I. II-B None Rec. 7.25 109 10 21 42 23.0 0.39 1.67 .09
R.S. Acute R.F. .
R.Iﬁ.ll).—M.S.— 1I-E None* ? 74 20 33 52 29.0 0.70 ... .27
R.S. Acute R.F. . .
R.iII.]I).—-M.S.— ITI-E Salicylates ? 7.25 76 31.5% 175 14.0 0.23 1.02
A.L. Acute R.F,
R.H.D.-M.I1. I-E None Rec. 7.75 % 24 25 51 29.3 0.68 2.27 .32
JM.  Acute R.F. Sthall doses Rec.
R.H.D.-M.I. II-E salicylates . 8.12 98 ' 29 30 45 22,2 046 1.80 .30
S.C. Acute R.F. Massive doses of Died 2 days
R.H.D.-M.S.— IV-E salicylates and after sample
treatment for was taken 7.25 61 41 24 44 25.9 0.72 1.88 .67
congestive
failure
V.V.  AcuteR.F,
(Sed rate)
R.H.D.-M.S.— II-B None 7.00 118 13 24 33 17.6 0.28 1.23 .11
M.I. Rec.
D.R. Control 7.75 131 17 38 26 12.0 0.20 0.93 .13
D.R. Control 7.50 120 461 23 12.2 0.19 092 ..
K.J.T. Control 7.37 78 7 28 14 11.0 0.18 0.81 .09
B.D. Control 18.6 0.37 1.37

7.837 68 41% 25

* Salicylate therapy began after taking of specimens. ’
t a1+ az+ 6.

from rheumatic fever analyzed in the same electro-
phoretic cell reveal ratios similar to those reported for
normals in the literature in three, and the serum in
one (line 16, table 1), was found to be abnormal.
The alpha globulin-albumin ratios reported as being
increased in cases of febrile disease’ are less con-
“sistently elevated in the specimens analyzed in this
study.

It is appreciated that the reported results are only
suggestive and much further work along these lines
remains to be done. The reported changes may be just
another non-specific manifestation of rheumatic fever.
However, this method of study offers a quantitative
approach not heretofore available in the study of the
mechanism of this obscure disease, since it is possible
to study in quantitative fashion a constituent of the
blood which is found in increased amounts in rheu-
matic fever.

SuMMARY AND CONCLUSIONS

‘Electrophoretic analysis of specimens of the blood

serum of a small number of cases of rheumatic fever
during the “active” and “inactive” stages of the dis-
ease show consistent increases above “normal” in the
gamma globulin fraction of the serum.

Davip D. RuTsTEIN

F. H. CLARKE

Leo M. TARAN

URONIC ACIDS IN ANIMAL BODIES
It is known generally that quantitative methods for
estimating glucuronic acid in biological materials are
not specific but may include other uronic acids. In
spite of this, much of the literature on the subject
ignores the possibility that galacturonic acid and its

‘'salts may also be present in animal tissues and fluids.

There is perhaps justification, in the case of the
carnivore, for considering the uronic acid as glu-
curonic. This assumption is not justified for the
herbivore where it is known that the diet is rich in
polygalacturonic compounds in the form of pectic
substances. (Pectin “consists chiefly of partially



