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was devoid of any similar cell and displayed
only slight metachromasia.

The appearance of mast cells in both of the
cellular layers of the cyst of H. taeniaeformis
indicates strongly that the entire cyst wall is
of host origin. Since the mast cell is a con-
nective tissue cell probably derived from un-
differentiated mesenchymal cells, it is less
likely that the cyst wall is elaborated from
modified host-liver cells, although the latter
may be involved in this reaction. Bogitsh(5),
.on the basis of histochemical tests, found a
similar host-mesenchymal origin for the cyst
wall of Neoecchinorhynchus cylindratus (a
nematode parasite of fish) in liver.

The present demonstration of mast cells
in the cyst wall contributes to the further
identification of its cellular components.
Moreover, it may provide an additional meth-
od of determining whether the cyst of a par-
ticular larval helminth is of dual host-para-
site origin, or entirely produced by the host
(Types I and II respectively, as described
by Hunter and Dalton(6)).

Therefore, the function of the mast cell
would appear, not unexpectedly, to include
participation in some aspects of the host re-
action to parasitic invasion.
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Summary. Mast cells have been found in
the cyst wall of a larval cestode parasite
(Hydatigena taeniaeformis). The mast cells
were present in the outer 2 layers of the cyst
wall. This indicates that the entire cyst wall
is of host-inflammatory origin and not de-
rived from parasite tissue nor solely from
modified host-liver cells. It is suggested that
detection of mast cells as host-mesenchymal
cellular units may aid in determining origins
of cysts produced by other parasites.

The authors are grateful to Dr. L. A. Stauber, Rut-
gers, the State Univ. of New Jersey, for identification
of the parasite; to Dr. W. Montagna, Brown Uni-
versity, for critical reading; and to Mr. J. Sanders
for photomicrographs.
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Quantitative Relation Between Certain Fibrinolysis Factors and

Inflammation.

(28068)
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This communication deals with the quan-
titation of the antiinflammatory activity of
bovine and human fibrinolysin (plasmin)
preparations. This effect described by Mar-
tin(1) and Copley and Tsuluca(2-7) repre-
sents a physiologically significant instance of
the antiphlogistic action of proteolytic en-
zymes, since the activation of the profibrino-

* Present address: Depts. of Dermatology and
Physiology, Stanford Univ. Med. Center, Palo Alto,
Calif.

lysin (plasminogen)-fibrinolysin system ac-
companies tissue injury(8).

Materials and methods. Male albino rats
were anesthetized with sodium pentobarbital
(35 mg/kg body weight), and their clipped
abdominal skin injected at various sites with
either the phlogogen alone or a mixture of
phlogogen and fibrinolysin. The substances
were injected in a volume of 0.02 ml, injec-
tion sites were rotated and no animal re-
ceived twice the same dose of the antiinflam-
matory agent. Histamine dihydrochloride in
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a dose of 2 ug, or 0.2 mg of ‘a purified prepa-
ration of profibrinolysin (Merck, Sharp and
Dohme Research Laboratories, West Point,
Pa.) were employed as inflammatory agents.
The profibrinolysin preparation was found
previously(2,3,5) to increase locally the vas-
cular permeability to proteins in a manner
analogous to the action of histamine, sero-
tonin or bradykinin. As an antiinflammatory
agent, human fibrinolysin (Ortho Research
Foundation, Raritan, N. J.) in doses of 100,
200, 400 and 800 units was used.

The inflammatory reaction was quanti-
tated by measuring the amount of extravas-
ated radioiodinated human serum albumin
(RISA, Abbott Laboratories, Chicago, Ill.).
The method was described previously (9,10,
11). Briefly, the anesthetized animals were
injected intravenously with approximately 2
microcuries of radioiodinated human serum
albumin and a 1% solution of Evans blue in
a total volume of 1 ml. The dye served bet-
ter to delineate the inflamed areas. Ten to
.15 minutes later 6 abdominal sites were in-
jected intracutaneously with the testing ma-
terials. Exactly 10 minutes following the
intracutaneous challenge, the animals were
killed, the injected skin sites excised and a
blood sample obtained. Radioactivity of the
skin is given in counts per minute per one
gram of dry skin (drying overnight at 100°C)
and related to the blood radioactivity. The
value thus obtained expresses the amount of
blood in milliliters cleared completely of ra-
dioactive albumin by one gram of dry skin
during the experimental period, and is given
by:

__ counts/min/g dry skin

" counts/min/ml blood
This value is taken as a measure of the in-
tensity of the inflammatory reaction.

Results. Fig. 1 shows the effect of inject-
ing the fibrinolysin preparation together with
histamine. Each point represents the aver-
age of 5 determinations and its standard er-
ror. The inflammatory reaction due to his-
tamine was significantly ' reduced whenever
this agent was injected together with the
fibrinolysin preparation.

Fig. 2 presents similar data with regard to
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FIG. 1. Histamine induced capillary permeabii
ity inhibited by fibrinolysin.

FIG. 2. Plasminogen induced capillary perme-
ability inhibited by fibrinolysin.,
the inhibition of the inflammatory action of
the profibrinolysin product by the fibrinoly-
sin preparation. Here also the inclusion of
the fibrinolysin preparation in the injected
material decreased significantly the amount
of extravasated protein. In both cases, an
amount of the preparation containing 400
units of fibrinolysin brings the inflammatory
reaction down to control levels.

Discussion. The antiinflammatory activ-
ity of proteolytic enzymes appears to be es-
tablished (1-7,12-15,18,19), although the na-
ture of this effect is not understood. Proteo-
lysis may diminish the extent of intra- and
extravascular clotting which is responsible for
the fixation of substances at inflamed sites
(16,17). Lysis of fibrin clots may also re-
sult in greater circulatory flushing of the in-
flamed site and thus promote the dilution of
the irritant with a consequent diminution of
its activity. On the other hand, the bene-
ficial antiphlogistic action of systemically ad-
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ministered proteolytic enzymes is observed in
the absence of any detectable increase in pro-
teolytic activity of the blood(18). This find-
ing suggests ah indirect influence of proteo-
lysis on the inflammatory process, although
it does not exclude a possible concentration of
the enzyme at the inflamed site with a con-
sequent rise in local activity as compared to
low systemic levels. The possibility is not
excluded, however, that systemically admin-
istered proteolytic enzymes act indirectly by
activating other systems which in turn coun-
teract inflammation. The problem appears
further complicated by the observation that
both trypsin and soya bean trypsin inhibitor
are effective in suppressing the inflammatory
reaction(19).

The nature of the phlogogenic action of
the profibrinolysin preparation is obscure. In
addition to profibrinolysin the product con-
tains also gamma globulin(20) which may be
responsible for this effect. It is likely that
the activity of the permeability increasing
factor of the preparation is not destroyed by
fibrinolysin, since the latter affects in a like
manner the reactions induced by histamine.
The properties of this factor must await fur-
ther characterization.

Summary.  Application of radioisotope
technics to the study of the inflammatory re-
action confirmed the antiinflammatory prop-
erties of fibrinolysin (plasmin) preparations.
The effect was studied in both histamine and
profibrinolysin (plasminogen) induced in-
flammation. In both cases 400 units of fib-
rinolysin neutralized the response bringing it
down to control levels.
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The urinary excretion products obtained
after administration of meprobamate (2-me-
thyl-2-propyl-1,3-propanediol ~ dicarbamate)
to warm-blooded animals include unchanged
drug(l), an oxidized derivative, recently
identified as 2-methyl-2-(8-hydroxypropyl)-

1,3-propanediol dicarbamate(2), and a gluco-
syluronide conjugate(1-5). Although the
first 2 substances have been well character-
ized, the literature reveals only 2 references
to their quantitative relationship(5,6). We
have investigated the excretion pattern of





