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Effect of Cortisone on Serum Non-Specific Hyaluronidase Inhibitor

Following Surgical Trauma.
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Investigators have recognized for some
time the fact that the serum non-specific
hyaluronidase inhibitor is elevated in many
pathological and pathophysiological states.
This elevation of the inhibitor has been ob-
served in experimental animals following
trauma(1,2) and in patients with active rheu-
matic fever(3), acute lupus erythematosus
(4), and certain neoplastic lesions(5). When
ACTH and cortisone were added to the
therapeutic armamentarium for the treatment
of some of the so-called “collagen diseases”,
it became of interest to determine what altera-
tion might occur in the serum hyaluronidase
inhibitor in patients with elevated inhibitor
values undergoing treatment with ACTH or
cortisone. Recently Adams and co-workers
(6) submitted data which demonstrated a
fall in the serum nonspecific hyaluronidase
inhibitor in patients with active rheumatic
fever receiving ACTH therapy. The decrease
in the titer of the serum inhibitor paralleled
the clinical improvement observed in these
patients.

It was the purpose of the experimental work
reported in this paper to determine if the
elevation of the serum non-specific hyaluroni-
dase inhibitor noted in animals following
wounding was modified by cortisone adminis-
tration. That a possible interaction between
cortisone and the inhibitor might exist in
wounding is suggested by the work of Ragan
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et al.(7) who observed a suppression of
granulation tissue in healing wounds when
cortisone was administered in large doses al-
though aseptic surgical wounds healing per
primam are apparently little affected when
amounts of cortisone commensurate with those
used in humans are employed(8-10).
Method. Healthy mongrel dogs were used
throughout the experiment. They received
a standard kennel ration. Four animals re-
ceived cortisone and 3 served as controls.
The cortisone was administered subcutaneous-
ly beginning one day prior to wounding and
daily until the twentieth day following the
initial surgical incisions. The dosage of
cortisone was 2 mg per kilo of body weight.
The wounds were made under aseptic con-
ditions on the animal’s back under intra-
venous nembutal. They consisted of linear
incisions carried down through all tissue
layers to the periosteum of the ribs and were
sutured with interrupted No. 40 cotton su-
tures. Wounding was repeated on the third,
seventh, and tenth day following the initial
trauma. Blood samples were drawn prior to
the initial wounding for determination of the
serum inhibitor and 3 times each week there-
after during the period of experimental obser-
vation. The blood was taken from the ex-
ternal jugular vein and placed in sterile tubes
and allowed to clot. The blood was then
centrifuged and the serum decanted into
sterile tubes and stored at —20°C until the
determination of the inhibitor titers was
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made. Freezing of the samples until a com-
plete series can be run has the advantage of
doing the determinations of the various
samples with the same hyaluronic acid sub-
strate and the same enzyme solution, thereby
avoiding day to day changes in concentration
which may occur with storage of these solu-
tions. Determination of the serum inhibitor
was made viscosimetrically using the method
of Hadidian(11) with minor modifications.
All determinations were made employing the
Ostwald type viscosimeter with a flow time
of 25 seconds for 4 ml of distilled water and
carried out in a constant temperature water
bath at 25°C = .05°C. Care was exercised
to suspend the viscosimeter in the water bath
in the same position for all readings. 0.! ml
of serum was used for the determinations.
The serum non-specific hyaluronidase in-
hibitor values were expressed as per cent in-
hibition using the formula suggested by
Wattenberg and Glick(12).

Results. The serum inhibitor values in the
cortisone treated animals and the control
animals showed a similar response to the
repeated trauma varying only slightly in de-
gree. The serum inhibitor increased post-
operatively to a peak value which occurred
between the seventh and twelfth day following
the initial trauma and fell to pre-operative
values between the seventeenth and twentieth
postoperative day. (Fig. 1). An exception
arose in the case of a control animal in which
the titer remained elevated above the normal
range on the twentieth day of the experiment.

11. Hadidian, T. and Pirie, N. W., Biochen.,
1948, v42, 266.

12. Wattenberg, L. W. and Glick, D., J. Biol
Chem., 1949, v179, 1213.

CORTISONE AND SERUM HYALURONIDASE INHIBITOR

ao(jl1Tlll B B e e
o--=<Control Anfmal

+——Cortisone Tivat-

\ ed Animals

T T
TR T T

! \

0= ~ \

Per cent [Inhibition

[N TSNS TN NG TN AN SN TN DU SN S SN Y OO DU B DYy O N [ S
1 23456 78 910 )1121314151817 1819 20 21

¥

é Postoperative Day
¥1e. 1. Graph demonstrating per cent inhibition

of hyaluronidase activity by serum of experimental

and control animals during postoperative state.

One of the animals receiving cortisone showed
a similar rise in the inhibitor following sur-
gery but the level, although significantly ele-
vated, did not attain the height observed in
other experimental or control animals. Fail-
ure of cortisone to alter the inhibitor has been
similarly observed by Glick(13).

Summary. Following repeated wounding
of healthy mongrel dogs there is a rise in the
titer of the serum non-specific hyaluronidase
inhibitor which tends to return to normal pre-
operative values as healing occurs. This
response of the inhibitor is unaltered by the
administration of cortisone under the con-
ditions of this experiment.
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