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FIG. 1. Analgetic activity of morphine SO,, am-

iphenazole and combinations of morphine SO,, 10

mg/kg with various amounts of amiphenazole (M

+ A). All reaction times greater than 5.5 seconds

were significantly greater (P <(.05) than control.

Each half of Figure represents independent experi-
ment.

minute interval. This depression was not seen
with morphine alone or with amiphenazole
alone at 40 mg/kg. An unexpected and un-
explained finding was that amiphenazole, 40
mg/kg, produced a significant (P<.01) anal-
getic effect itself at 30 minutes.
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Summary. Amiphenazole was effective in
antagonizing morphine depression in dogs;
bromosulfolane was less effective even at toxic
doses. Amiphenazole did not significantly al-
ter the analgetic effect of morphine in mice,
though this compound alone produced a mild
but transient analgetic effect.
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Fibrinolysis II: Absence of Antibodies to Streptokinase Following Injection

of Purified Human Plasmin in Rabbits.*

(24609)

RiNarpo A. Turpinit, MARIO STEFANINI AND ROSE MELE
Joseph Stanton Memorial Lab. St. Elizabeth’s Hospital and Dept of Medicine, Tufts University,
Boston

Human plasmin (fibrinolysin) may be use-
ful in control of thromboembolism. Thus it
becomes important to establish its antigenic
properties, since these could limit greatly its
clinical use. This paper discusses the hetero-
antibody response in rabbits receiving purified
human plasmin. Special reference is made to

* The authors wish to acknowledge help of Dr.
Frank Ablondi, American Cyanamid Co., Pearl River,
N. Y. and Dr. Daniel Kline, Yale Univ. School of
Med. Some human plasma fractions (albumin and
gamma globulin) were obtained through Am. Red
Cross Blocd Program.

t Fellow of International Lederle F. On leave of

absence from Dept. of Internal Med., Univ. of Pavia,
Ttaly.

development of antibodies against streptoki-
nase.

Materials and methods. (a) Streptokinase,
a highly purified preparation, supplied by Dr.
James Ruegsegger,! was stated to induce spe-
cific antigenic response when given intramus-
cularly to rabbits (Ablondi, personal com-
munication). (b) Preparation of kuman plas-
minogen (profibrinolysin). Pooled citrated
platelet-poor normal human plasma was stored
at-20°C until used. After slow thawing in ice
box, Fractions II and III of plasma were pre-
pared by Cohn’s method #6(1) (protein yield
1.8%Y), and Fraction III then obtained by

{ Am. Cyanamid Co., Pearl River, N. V.
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Cohn’s method #9(1) (protein yield 2.7%).
Plasminogen was prepared from Fraction IT1
by the method of Kline(2). The final material
was dissolved in distilled water (acidified with
a few drops of X HCI) in the ratio of 1 mg of
weight to 1 ml of water. (¢) Activation of
plasminogen was carried out as described by
Kline(2). Streptokinase was added in the ra-
tio of 2.5 units/mg of plasminogen. The plas-
min preparation contained 88 mg of protein’
100 mg of dry powder (Kjeldahl’s method).
Its lytic activity. as determined with lysin-
methyl-ester technic (Ablondi. to be pub-
lished) was of 19.7 U ‘mg protein. The acti-
vated plasmin was lyophilized and stored at
4°C. (d) Technic of antigenic stimulation.
Lyophilized plasmin was dissolved in 2 ml of
0.0025 M HCI and then mixed with 2 ml of
alumina gel. Five mg kg weight were given
intramuscularly to each of 4 New Zealand rab-
bits. Animals received a total of 6 injections
at 3 day interval (average total 90 mg plas-
min). All animals were bled from central ar-
tery of ear 10 days after last immunizing in-
jection. Antigenic response was evaluated by
complement fixation and agar plate precipita-
tion technics. (e) Complement fixation test
was performed by 100% hemolysis technic
(3). Reagents used were Bacto complement
(2 units in Meyer’s gelatin buffer): sheep he-
molysin (4 units in Meyer's gelatin buffer):
animal’s serum at serial dilutions in Mever's
buffer: and plasmin (mother solution of 10
mg/ml diluted to 1,’5, 1/50, and 1/500 in
Meyer’s buffer). (f) Agar plate precipitation
test was performed as described by Quchter-
lony (4), using plates of 1.5% Bacto agar in
10% merthiolate in saline. Solutions contain-
ing 5 mg,/ml were prepared in Sorensen buffer
at pH 7.0 of human plasmin: human plasmin-
ogen; human albumin fraction: human gamma
globulin fraction: and highly purified strepto-
kinase. Human citrated platelet-poor plasma
was also used at dilution of 1 20 in Sorensen
buffer. Undiluted immune rabbit serum rep-
resented source of antibodies. All reagents
were used in volume of 0.2 ml.

Results. Rabbits injected with purified hu-
man plasmin developed low complement fixa-
tion titers (1/32 or less) against the specific
antigen. Results, however, were difficult to
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I1G. 1. Results of agar preeipitation technie.”

# Central well (X): Serum of rabbit immunized
against human plasmin,  Peripheral wells: (1) pn-
nf.ul streptokinase; (2) purified human plasmin;

(3) human l]|)llllllll, (4) purified human plasmino-
ger:  (3) human gamma globulin; (6) human

plasma.

evaluate since plasmin is able to destroy com-
plement activity. When the agar plate pre-
cipitation method was used, several identity
bands developed against human plasmin, plas-
minogen and other components of plasma
(Fig. 1). No reaction was evident against
streptokinase. although we confirmed in rab-
bits the antigenicity of streptokinase injected
in Freund's adjuvant.

Conclusions. The results with the agar
precipitation technic indicated the existence
of multiple antigenic constituents of human
plasmin, possibly due to contamination by
other components of plasma. Our prepara-
tions of human plasmin, however, either con-
tained no streptokinase or amounts of this
agent insufficient to induce an antigenic re-
sponse. Streptokinase represents a possible
contaminant or constituent of plasmin. Thus,
at least in our experimental condition, nega-
tive results are important as they eliminate
one possible source of iso-antigenicity of - hu-
man plasmin.

Summary. Agar precipitation technic de-
tected no antibodies against purified strepto-
kinase in rabbits immunized with streptoki-
nase-activated, purified human plasmin.
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Effects of Surface-Active Agents on Carbohydrate Metabolism in Yeast.*
(24610)

TuoMmas G. ScHARFF AND JaMmEes L. BEck! (Introduced by W. S. Rehm)
Dept. of Pharmacology, School of Medicine, University of Louisville, Louisville, Ky.

Although inhibitory effects of surface-active
agents on microbial metabolism are well
known(1,2,3,4), several reports note that very
small quantities of certain agents increase
utilization of glucose, consumption of oxygen
and production of C0.(1,5,6,7). As far as is
known, no detailed investigation of these
stimulatory effects has been made.

Methods and materials. All experiments
were performed on nonproliferating suspen-
sions of commercial baker’s yeast (Standard
Brands) washed 4 times and aerated 4 hours
prior to experiment. Gas exchange measure-
ments were performed by standard Warburg
technics. All suspensions were buffered with
0.03 M sodium succinate-tartrate adjusted to
appropriate pH by addition of sodium hy-
droxide. With aid of commercially available
glucose oxidase preparation- (Glucostat—
Worthington Biochemical Corp.) glucose utili-
zation was determined by measuring disap-
pearance of glucose from the medium. The
highest concentration of benzalkonium chlor-
ide in yeast suspensions had no significant ef-
fect on glucose determinations. Most studies
were made with surfactant, benzalkonium
chloride, but in some experiments cetylpyri-
dinium chloride, dodecylammonium chloride
or sodium dioctyl sulfosuccinate were used.
All surfactant concentrations are recorded as
mg of surfactant salt/mg yeast. All Figures

* Supported by research grant from Inst. of Allergy
& Infect. Dis.,, P.HS,, and by Comm. on Research,
Council on Pharm. and Chem., Am. Med. Assn.

t Student Research Scholar of Kentucky Heart
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and Tables represent averages of 2 experi-
ments.

Results. Effects of benzalkonium ion on
anaerobic metabolism of glucose. The effects
of cationic surfactant, benzalkonium chloride,
on anaerobic CO; production from glucose at
pH 5.5 are shown in Fig. 1. At benzalkonium
ion concentration below 0.003 (mg benzal-
konium chloride/mg yeast) anaerobic CO.
production was only slightly inhibited. In-
hibition became more marked with higher sur-
factant concentrations until at 0.006 surfac-
tant concentration anaerobic COs production
was inhibited approximately 70%. For com-
parison with later experiments it should be
noted that, in the range of 0.003 to 0.004 of
surfactant concentration, inhibition increased
from 14 to 35%. It is concluded (Fig. 1) that
benzalkonium chloride was either without ef-
fect or was inhibitory to anaerobic metabolism
of glucose in the range of surfactant concen-
trations used.

Effects of benzalkonium ion on aerobic me-
tabolism. Effects on metabolism of glucose.
In Fig. 2 ‘are plotted data for aerobic COs
production and oxygen consumption as func-
tions of benzalkonium chloride concentration.
Both CO; production and oxygen consumption
at first rose and then declined as surfactant
concentration was increased. In the range
0.003-0.004 rate of CO, production rose about
1 uM/mg yeast/hr to peak value approxi-
mately twice the control value. Rate of oxy-
gen consumption in 0.003-0.004 range showed
a smaller rise of about 0.24 uM/mg yeast/hr,
a 35% increase over the control. If it is as-
sumed that CO. produced by process involv-



