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Mucolytic Enzyme Systems

V. Anaphylactic Effects on Hyaluronidase

Inhibitor in Serum of Normal and Herpetic Rabbits.*

Davip GLICK AND BERRY CAMPBELL.*
From the Departments of Physiological Chemistry and Anatomy, University of Minnesota
Medical School, Minneapolis.

In an earlier study,! it was demonstrated
that poliomyelitis infections provoked a sig-
nificant elevation in the concentration of
hyaluronidase inhibitor in blood serum. Good
and Campbell®? showed that anaphylactic
shock can precipitate an active encephalitis
in rabbits in which Herpes simplex virus in-
fection is latent after recovery from an attack
of the disease. Accordingly, an investigation
was undertaken to determine (1) the effect of
Herpes infection on the level of the hyaluroni-
dase inhibitor in the blood serum of rabbits,

* Supported by grants frum the National Foun-
dation for Infantile Paralysis, Inc.,, and the
Division of Research Grants and Fellowships,
National Institute of Health, U. S. Public Health
Service, Bethesda, Md.

t The authors are grateful for the assistance
rendered by Dr. R, A. Good, and the technical aid
afforded by Mr. P. Edmondson and Mrs. W, Olsen.

1 Glick, D., and Gollan, F., J. Inf. Dis., 1948,
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2 Good, R. A., and Campbell, B., Proc. Soc. Exp.
Bror. ANp MED., 1948, 68, 82,
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Fie. 1.

Effect of sensitization to egg white, and shock,
on the level of hyaluronidase inhibitor in rabbit
gserum, A, B, C represent the time of sensitizing
injections and S the time of the shock injection.
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Effect of anaphylactie shock on the level of hyaluronidase inhibitor in rabbit serum. . g
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Fra. 3.
Effect of herpetic infection via the cornea, and subsequent sensitization to egg
white and shock on the level of hyaluronidase inhibitor in rabbit serum. A, B, C
represent the time of sensitizing injeetions and S the time of the shock injection.

(2) whether a precipitation of active encepha-
litis by anaphylaxis will be accompanied by a
change in the level of the inhibitor, and (3) if
an alteration in the latter will result from ana-
phylaxis per se.

Experimental. The preparation of hyalur-
onic acid from human umbilical cords and

hyaluronidase from bull testes, and the vis--

cosimetric measurement of hyaluronidase in-

hibition by serum were carried out as previous-

ly described.! The term employed to express
R—R,
the inhibiting property of the serum is —

designated as (A), where (R,) represents the
time in seconds for the viscosity of the re-
action mixture to fall to one-half its initial
value, and (R) is the corresponding term for
the fall in viscosity in the presence of serum.



ANarHYLACTIC EFFECTS ON

HYALURONIDASE INHIBITOR 3t

LU REN Seaarand

41-Herpes m/ecreo’ ¢ /eg )

T T TTT T

i 3
L
3

Yemp.

IR AR AR LN R LRI

T T T OTTAT PR FRFTTIFEER
No. 1366 ]

106°
104
102

LSS " S NP SUR S S 4
v
H

o

]

T

o»aoowbomoow‘»om
Pl s =

Sdtt bbb

o

T

i1 T

T
e
+
1

T

- L\‘_L_ 7]

T

o N b O O N MO @
—
-

'.'il-

-5
%

1 o 2.4 13 iz

Lol (1 LBl 13 L b ppy gt s ittt

EUNNEE AN NN FETNNI SR I NS

5 10 15 20 25 30 35 40 45

50 55 60"65 ‘70" 15780 85 90 95days

Fe. 4.
Effect of herpetic infection via the leg and subsequent. anaphylactic shock on the level of

hyaluronidase inhibitor in rabbit serum. A, B,
and 8 the time of the shock injection.

In the procedure employed, 0.05 cc of serum
was required for each determination. The
anaphylaxis was effected by sensitizing the
rabbits to injections as follows: 1 cc iv., first
day; 0.5 cc iv., third day; 1 cc im,, ﬁfth
day; and shockmg with 0.6 cc i.v. Infectlons
were induced through both the corneal and leg
routes. The former were effected by flooding
the scarified cornea with a 109 suspension
of herpetic mouse brain in physiological saline
solution, and the latter by injection of 0.5 cc
of the brain suspension into the quadriceps:
muscle of the right leg. ‘

Residts and discussion. The effect of ana-
phylaxis per se on the hyaluronidase inhibitor

C represent the time of sensitizing injections

in blood serum is shown in Fig. 1. The
variations which occurred before and during
the period of senmsitization to the egg white
followed no consistent pattern and were of
small magnitude. Shock killed 2 of the
animals, and in the two that survived, a small
elevation in the inhibitor concentration was .-
produced which cannot be considered signifi-
cant. No consistent effect was observed as a
consequence of shocking 6 additional animals.
Fig. 2. A small depression was observed the
second day after shock, but the magnitude of
this effect was slight, and the subsequent
changes were widely variable.

Infection through the corneal route pro-
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duces an acute systemic reaction-in the rab-
bit which can be followed by means of the
animal’s temperature. Temperatures exceed-
ing 104° are considered definitely pathogno-
monic. -In animals which survive the disease
it is usually difficult to precipitate it again,
or as severely, by shock, compared to those
which survive after infection through the leg
route. On the other hand, the latter group
do not usually develop the acute symptoms
and high fever that characterize the former
during the initial sickness.

These influences are reflected in the changes
in the inhibitor concentration. Thus, in Fig.
3, the effect of the corneal infection can be
seen to produce a consistent elevation which
has a characteristic double peak during:the
period of acute illness. After recovery, sensi-
tization and shock failed to cause important
changes in either the infective state or the
inhibitor level.

When the virus was injected into the leg,
no large increases in the inhibitor concentra-
tion were found, Fig. 4, and the animals were
not acutely ill. The sensitization was begun
on the same day that the rabbits were infected

in order to save time, as these experiments
continue for months. From Figs. 1 and 3, it
is apparent that sensitization per se has no .
appreciable influence on the inhibitor level. -
A prompt elevation of the inhibitor level fol-
Jowed shock in those animals in which precipi-
tation: of the disease occurred. Animals No.
1372, 1373 showed the most severe symptoms,
No. 1366 little effect, and No. 1369 none. The
changes in the inhibitor show a correlation
with these symptomatic effects.

Summarv. Hyaluronidase inhibitor in the
blood serum of the rabbit was found to under-
go no consistent change in concentration as
the result of anaphylaxis induced by egg white.
An elevation of the inhibitor level was ob-
served during the acute phase of infection by
Herpes simplex virus administered via the'’
corneal route, Anaphylactic shock in rabbits
which had recovered from the herpetic in-
fection, administered via the leg route, re-
sulted in elevated inhibitor values which were
correlated with the severity of the disease thus
precipitated from the latent state by the
shock.
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Effects of Heterologous Seminal Plasma and Sperm Cells on Fertilizing
Capacity of Rabbit Spermatozoa.

M. C. Cuane.

(Introduced by D. Rapport.)

From. the Worcester Foundation for Kxperimental Biology, Shrewsbury, Mass., and the
Department of Physiology, Tufts Medical School, Boston, Mass.

In a previous experiment,! the beneficial
effects of rabbit seminal plasma on the fertiliz-
ing capacity of rabbit spermatozoa was dem-
onstrated. This paper reports the effects of
human, bull, and rabbit seminal plasma, as
well as of dead sperm of these species, on the
fertilizing capacity of rabbit spermatozoa.

" Methods: Human semen was collected into
a sterile tube and stored at 2°C no more than
12 hours. Bull semen and vasectomized

1 Chang, M. C., Proc. Soc. Exp. Bion. AND MED.,
1947, 66, 51. g

rabbit semen were obtained by means of an
artificial vagina®? about 1 to 2 hours before
use. Human and bull samples were centri-
fuged at 2,000 R.P.M. for about 30 to 40
minutes and the supernatant fluid was used
as seminal plasma.

The semen of a single rabbit, collected at

2 Walton, A., Notes on Artificial Ingemination
of Sheep, Cattle and Horses. 1942, London: Hol-
born Instrument Co.

8 Macirone, C.,, and Walton, A., J. Agri. Sci.,
1938, 28, 122,





