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Control vacecinated. (B5CE)
Non - wac
Survived 49 dLay

over 100 rabbits as summarized in Table II.  The data show that
dilute ferric chloride intravenously administered definitely retards
the progress of tuberculosis in experimentally infected rabbits. The
observations suggest possible clinical application which therefore
the writer, with the permission of Dr. Donald S. King, has started
at Channing Home, Boston. Several patients with far advanced
tuberculosis received repeated intravenous injections of 0.0625%
of isotonic ferric chloride for a few months. These injections
proved completely harmless as far as noting any generalized delete-
rious effects. Small palpable thickenings occurred occasionally in
injected arm veins. These invariably subsided within several days.
The iron salt was evidently well tolerated in the concentration used.
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Fibrinolytic Activity of Beta Hemolytic Streptococei from
Cow’s Milk.

F. R, Sarry, C. L HaxkinsonNy axp C. S, MUDGE.

From the Dairy Industry Division, University of California, Davis.

One of the many unsettled problems concerning mastitis is its
relationship to the organism designated as S. mastitidis. \Vhile the
majority of workers agree that this relationship must be a very
significant one, any new approach to the study of this subject
should be of interest.
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Tillet and Garner' found that many beta hemolytic streptococci
from human diseases were capable of causing specific lysis of hu-
man plasma clots. Negative fibrinolytic tests were observed with
other bacterial species from human sources, and strains which
would actively lyse human plasma clots would not cause the disso-
lution of rabbit fibrin. Later Tillet® stated, “There is a relation-
ship between the infectivity of beta hemolytic streptococei for man
and the fibrinolytic property of the cultures.”

Madison® confirmed the work of Tillet and Garner and* further
tested strains from horse, rabbit, man, and hog. The Iytic action
of each strain was determined on fibrin from horse, hog, cow, rab-
bit, and man, but he did not test organisms from the cow on hovine
plasma or fibrin. Thus, no conclusions could he drawn respecting
the applicability of these tests to the study of S. mastitidis.

Ii the organism usually associated with infectious mastitis in the
cow is able to lyse bovine fibrin, then fibrinolysis may offer a use-
ful method of studying the réle of this organism in mastitis.

Samples of milk were carefully taken from individual quarters:
(a) udders were washed with 500 ppm. chlorine-solution; (b)
first streams were discarded; (c) milk was drawn into sterile tubes,
taken to the laboratory and held at 4°C. until plates could be made.
Usually only 3 to 4 hours elapsed from the time of sampling to the
time of plating, but in a very few cases the samples stood for 15
hours. Dilutions of 1/10 and 1/100 were plated on citrated horse-
blood-agar, incubated for 48 hours at 37°C., when typical colonies
were fished to blood-agar-slants.

Leukocytes were counted; unless an average of one per field
(300,000 per ml.) was encountered no figures were tabulated.
Chlorides were determined by the method of Hammer and Bailey,’
and pH groupings were made according to the chart of Plastridge
and Anderson,® using Brom Thymol Blue as the indicator.

If the leukocyte count exceeded 300,000 the milk was considered
suspicious, while a count greater than 1,000,000 was tabulated as
positive. A chloride content above 0.150% was looked on as either
a doubtful or positive test for mastitis.

Fibrinolytic tests were made by the method of Tillet and Gar-

1 Tillet, W. 8., and Garner, R. L., J. Exp. Med., 1933, 58, 485,

2 Tillet, W. 8., J. Bact., 1935, 29, 111.

3 Madison, R. R., Proc. Soc. Exp. Bron. axp Mgp., 1934, 31, 1018.

4 Madison, R. R., Proc. Soc. Exp. BroL. AND MED., 1934, 32, 444.

5 Hammer, B, W., and Bailey, D. E,, Towa Agr. Exp. Sta. Res. Bul. 41, 1917.
6 Plastridge, W. N., and Anderson, E, O,, Storrs Agr. Exp. Sta. Bul. 184, 1933.




[HEMOLYTIC STREPTOCOCCL

FisriNoLyTIc \CTIVITY OF

268

+ + — — -— — ¥ ICREISEIE < PET T 03 — 1€
- — — —= — — 8¢ ‘ 1-d 08T’ T 0T — 0g
- — — - — — 09 9a0qy sna00) 10 8T 1 08 — 62
=+ F — — — — 9% ‘denyy g-g agr I 0¢ — 83
— — — - — — 8¢ s0200)  ¢-g eol’ 1 08 — LG
+3 = * — — —  99a0qy ¢ eV 08T’ 1 08 — 9z
+¢ +¢ +¢ +z + —- 9% y D 665" i2 00€¢  000°000'Y ¢
— — — — — 0'9 9a0qy ‘e 0 663" 2 00€€ 0000009 $3 ‘63
¥ — — — — — 9% e ¢ €3T 2 000°T  000°00%'8 i
— — — - - — 9% ‘e 9] ¢aT’ ¥ 00T 0000078 15
+ — — — — — 9% ‘< &d 8PT° 1 0L — 61
-— — — — — -- 9F donyy 3-g SHI 1 02 - 03 ‘ST ‘L1
— - — — — — 9y sn200)  g-([ 00T 1 00T 000‘V0Y 91
— — — — — - 09 9A0qy ydeys 3V 9gT" 1 0T — or
+3z o + + — — 9¥ ” &d e 1 003 — FI
— - - — — - — 9'F ‘e a 1e1 { 003 — ¢1
+¢ +¢ +¢ P + - 9y ‘e @ 8€T" ¥ 008 0000009 ol
— : — — —- 9'F donyg g seT 4 00€ 0000000 it
—- — - - — — 8¢ ‘e 1-a geT ¢ oF 000°00¢ 0T
—m -- — — 8 ‘e | ) LET” ¢ 0% 000°008 6
—— — — — - - 0"y 9A0q Y wdely 14 025 4 0T 000°000°¢T 8
P + + + — —= 9% ‘ 1-d A% T 03 — L
— — — - — — o'¥ @ g AN 1 03 — 9
+ + + - - — 9’y ‘ Ty BET’ 1 00 - ¥
— — — - — — 9'F dony Tv 38T T 00g - 't vl
RUE RIES Wy g Ly o2 ay e RO Hiolq pojejost  sojdwes %) Surdnoad junoo |/ 3unos ‘ON
REBAES. 1] wstuvgiQ Jo sopraoqy) onyq opdoudi  93£203)Nd]  aanjm;)
vwsupd ouwaoq Jo SIS 0uLqTf ut 13d L1081 1omdyy vlg
wWoxg
;.:\C_:L JIN ] Jo N :.tr.zﬁ admlny 3o ;;._Scwlx—:& wo mawcrr

'SIOPPL] PUTAO(] Wod) Pajeos] swstuesiQ

TUTEVE

10 Ly1anjoy anpfloutaqry



FiBriNoLYTIC AcTIViTY OF HEMOLYTIC STREPTOCOCCI 269

ner, using a pure culture. All of the cultures used were isolated
from milk which had been subjected to the above-mentioned tests,
and all cultures were tested on hovine plasma.

The table giving the results of this work is divided into two
parts: (a) that referring to the milk itself, its grouping and his-
tory; (b) that referring to the characteristics of the organisms iso-
lated. Under “history,” an arbitrary grouping of the milks was
made as follows:

A. Normal milk*—negative 2-months’ history.

B. Normal milk—mastitis in other quarter or quarters.

C. Mastitic milk—chronic type of mastitis.

D. Suspected of mastitis.

E. Normal milk—one or more other quarters suspected.

F. Normal milk—previously suspected.

Where the letters and numbers coincide the organisms are from
the same milk sample.

While no autolytic test is listed in the table, we made this test
and found it was negative.

Tests were made on 42 cows. In many cases more than one
sample was taken from the same quarter. Samples which con-
tained hemolytic streptococci were isolated from normal, suspected
and mastitic milk. In regard to the normal samples (A-1, A-2)
only one of these (A-1) contained hemolytic streptococci in ap-
preciable numbers. However, cows listed in the table as suspected
would probably have been listed as normal if we had not tested the
samples from individual quarters, because an abnormal quarter
might be masked by the other normal quarters, as measured by our
non-specific tests, since, as can be seen from our arbitrary defini-
tion of normal, an equivocal test could quite easily he altered to
conform to these standards.

Nine of the 23 strains of streptococci showed varying degrees
of fibrinolysis of bovine plasma. Of these, 2 were from normal
cows, 5 from cows having mastitis in one other quarter and 2 from
animals with chronic mastitis.

Some of the strains were isolated from the same sample; how-
ever, the fibrinolytic activities of these strains sometimes differed.
In one case only one of 5 strains, from the same source, was capabhle
of causing the lysis of the plasma clot.

The few organisms other than streptococci were not fibrinolytic.

*In this article the word ‘‘normal’’ is arbitrarily used to designate milk hav-
ing not over 300,000 leukocytes per ml., giving a No. 1 B.T.B. grouping, and
having a chloride test of 0.1509 or less.
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The fact that all strains of streptococci from the same source
were not able to lyse the clot is interesting. If this test indicates
virulence, we must admit that both virulent and avirulent types of
beta hemolytic streptococci may coexist in the cow’s udder. This
point might be proven by further studies since in this work cows
considered as mastitic were probably suffering from a chronic type
of mastitis. In acute cases, one would expect a much higher per-
centage of fibrinolytic strains if there is a correlation between
fibrinolysis and virulence.

The occurrence of lytic strains in cows which we class as nor-
mal does not deny the possibility that the test is of value as an in-
dicator of virulence. Ayers and Mudge™ isolated S. wmastitidis
from cows they believed to be normal. Plastridge and Anderson®
do not helieve these cows are normal, hut that they merely tem-
porarily fail to give the usual non-specific tests. These cows, how-
ever, may often harbor streptococci, which, possibly, may be
virulent,

There is considerable evidence that S. mastitidis causes bovine
mastitis; still there is the possibility that it is merely an oppor-
tunist. By analogy with properties of human streptococci, we do
think there is some possibility that fibrinolysis of bovine plasma, by
beta hemolytic streptococci from bovine udders, may be a measure
of pathogenicity.

Conclusions: 1. Some heta hemolytic streptococei from milk are
capable of causing the lysis of clotted bovine plasma. 2. Organ-
isms from cows that are negative to non-specific tests for mastitis
may produce this fibrinolysis.
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Growth Inhibitor in Liver Tissue.

Austin M. Brues, ELizaBer B. JacksonN AxD JosepH C. AUB.

From the Medical Laboratories of the Collis P. Huntington Memorial Hospital of
Harvard University.

Liver has been known for a long time to contain substances which
inhibit growth and migration of cells from explants. Walton' ob-
served that extracts of liver had an inhibiting effect on tissue cul-

7 Ayers, S. H., and Mudge, C. 8., J. Infect. Dis., 1922, 31, 40.
8 Plastridge, W. N, and Anderson, E. O., Storrs Agr. Exp. Sta. Bul. 195, 1934.
1 Walton, A. J., J. Exp. Med., 1914, 20, 554.



