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ABSTRACT: Pepsin treatment to obtain a good yield of anti-toxin sera i1s
about a thousand times higher than that required for Fc removal. Compa-
ring the activity of several crude commercial pepsins, and fractions obtai-
ned by DEAE-chromatography it was shown that yield is related to the
activity at pH 3.2, that is due to one of the para-pepsins. Results suggest
that anti-toxin sera can be prepared with purified pepsin, with a good
vield and less contamination from the crude porcine stomach prepara-
tion.
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INTRODUCTION

The preparation of anti-venom sera was developed by Pope?, that intro-
duced a pepsin digestion step, obtaining a heat stable product which was
purified by heat denaturation. This method was improved by Harms!, at a
time when the structure and function of immunoglobins were not unders-
tood. Further improvements in the processing of anti sera requires a better
understanding of the pepsin treatment. In the present paper we have analy-
sed the vield of anti-venom with various pepsins and pepsin fraction, obtai-
ning results that suggest the role of para-pepsin minor stomach isoenzy-
mes, in the digestion process.

MATERIALS AND METHODS

Anti-venom preparation: Unless otherwise specified, hiperimmune hor-
se plasma, produced by immunization with venom of Crotalus durissus
terrificus, was digested with 5 g/L of pepsin, for 30 minutes at 3° C, trea-
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ted with ammonium sulfate and heat desnaturated according to Harms!.

Anti-venom assay: Antitoxic activity was assayed by mixing a range of
venom concentrations with anti-venom in vitro, and administered intrave-
nously to 150-200g chickens. The activity is expressed as the maximum, in
mg of venom that is neutralized, having within 24 hours, no letal effect.

Pepsin activity determination: 1 ml of a aqueous solution of pepsin,
containing up to 100 mg of pepsin/L, was incubated with a 5 ml of 0.6%
casein in 0.02N hydrochloric acid, that unless otherwise stated, adjusted to
pH 2.3. Incubation was carried out for 30 minutes at 37° C, and the reac-
tion stopped with 5 ml of 18g of trichloroacetic acid, 18g of sodium acetate
and 20 ml of glacial acetic acid in 100 ml. After centrifugation, the superna-
tant was read at 275 nm, using a tyrosine solution as standard. Results are
expressed In enzyme units, one unit being defined as the amount of enzy-
me that causes the release of 1 ug of tyrosine in 30 minutes.

Pepsin purification: Pepsin was purified as described by Ryle and
Porter’: b00 g of crude pepsin was dissolved in 1 L of 0.56N sulfuric acid, and
the insoluble materials removed by centrifugation. The supernatant was
precipitated by the addition of 1 L of saturated magnesium sulfate solution,
and the precipitate collect by centrifugation and redissolved in water.

Pepsin fractionation on DEAE-cellulose: Purified pepsin was chromato-
graphed on DEAE-cellulose as described by Ryle and Porter’, or by a batch
treatment by which the pepsin solution at pH 4.0 was treated with an equal
volume of 100 g/L of DEAE-cellulose suspension equilibrated in 0.1M ace-
tate buffer pH 4.0. The non-absorbed fraction (A) was removed by filtra-
tion, and the DEAE-cellulose sucessively eluted with 0.1 M and 0.2 M so-
dium chloride in 0.1 M acetate buffer pH 4.0 (fractions B and C).

Complement fixation: was carried out according to standart methods
(Nowortny?).

Protein concentration was determined by a modification of the Lowry
method (Petterson3).

RESULTS AND DISCUSSION

Table 1 shows the effect of pepsin concentration on the vield of anti-
crotalic serum. As already described by Pope®* and Harms!, a good vield re-
quires a large amount of pepsin, and a longer digestion time will not replace
the high enzyme concentration. Table 2 shows that the concentration re-
quired for the removal of Fc, with the inibition of complement fixation, can
be achieved with about one thousand of the pepsin concentration. The
transformation of the immunoglobulin in a F(ab), is not the limiting factor
In the pepsin treatment, but the liberation of a hydrolyzis product that is
heat stable, and thus resists the purification process (Pope?; Pope and Ste-
venst)

It i1s clear from te comparison of different commmercial pepsin prepara-
tions (table 3), that there is no relation between the caseinolytic activity
measured at pH 2.3 and the anti-venom yield. It was suggested by Pope
and Stevens®, that crude pepsin contained several other enzymes, and that
the anti-venom hydrolysis was due to a cathepsin type enzyme present in
crude pepsin. Ryle and Porter’/ found by DEAE-cellulose chromatography
the existance of two pepsin-like enzymes, that were named para-pepsins,
which differ from the main pepsin in their optimal pH.
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Table 4 shows the effect of pepsin fractions, obtained by DEAE-
cellulose chromatography of batch separation, on the anti-venom vyield. It
Is clear that the caseinolytic activity at pH 3.2 is a better predictor of anti-
venom yield activity, than that at pH 2.3 or 1.5. This suggests that the very
large amount of crude pepsin which is used in anti-toxin preparation is due
to the requirement of enough para-pepsin |l, which is a minor component
in commercial preparations. Spleen cathepsin D or calf stomach renin will
not replace pepsin.

Present results show that a partial purification of commercial pepsins
would allow for the use of a much smaller concentration of enzyme in the
preparation of anti-venom sera. This is important, as commercial pepsin,
being crude stomach extracts may be contaminated with endotoxins. Fur-
thermore, we have carried out a bg/L crude pepsin throughout the process
of serum purification, which results in a protein solution of about 1.2 g/L,

still containing a detectable trace of pepsin activity.

TABLE1

EFFECT OF PEPSIN CONCENTRATION AND DIGESTION TIME ON SERUM YIELD

pepsin 1/20.000

time pepsin total activity specific activity recovery
min g/l mg venon/L serum activity/mg protein %

— 0 400 3.20 100

30 0.001 84 15.84 21

30 0.01 104 7.87 26

30 0.1 96 8.00 24

30 1 80 Bibll 20

30 5 168 7.53 42

90 0.001 2 6.58 15

90 0.01 3 3.27 8

a0 0.1 4 4.80 12

90 1 83 5.10 13

90 5 65 0.50 14

180 0.001 3 7.10 7

180 0.01 4 3.10 10

180 1 9 h.80 23

180 ) 13 9.60 - 32

TABLE 2
EFFECT OF PEPSIN CONCENTRATION ON COMPLEMENT FIXATION

Pepsin plasma dilution

1/20.000g/L 1/2 1/4 1/8 1/16 1/32 1/64 1/128
0.5 ~ = = — - - -
0.25 - = - — - — =
0.10 = - — — — —
0.05 = = - — - —
0.01 — ~ =5 - - — —
0.005 = - - — = - o
0.0025 = - - = = = %3
0.00125 + + + + + + + + — — —
0.000625 + + + + + + + + —~ — =
0 + 4+ ++|+++ |+ ]+ ++ + + + -
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TABLE 3

COMPARISON BETWEEN DIFFERENT PEPSINS ON SERUM YIELD

Serum

Pepsin U x 10%/L specific activity % recovery
Sigma 1/60.000 10.10 10.7 42
Kimplas 1/20.000 71.20 16.0 68
Inlab 1/10.000 6.33 25.0 100
Biobras 1/10.000 7.19 8.3 45
Biobras purified 2.45 9.4 38

TABLE 4
EFFECT OF PEPSIN FRACTIONATION ON DEAE-CELLULOSE ON SERUM YIELD

Purification pepsin (Ux103/L) serum % recovery

and fraction pH2.3pH3.2pH 1.5 specific activity

chromatography A 30.3 20.2 26.7 19
B 36.4 — — 67 7
C 27.8 B:b - - <3

batch A 121.4 50.6 -~ — <3
B 122:4 28.2 — — <3
Ge 2023 103.0 18.6 17

Mg**® ppt A 50.1 35.4 161.1 10.8 72

batch B 50.1 16.9 36.1 <2.0 <13
& 45.6 45.6 45 .6 9.5 63

TABLES

COMPARISON BETWEEN PEPSIN, CATEPSIN D AND RENIN ON SERUM YIED

enzyme activity /L % vield
pepsina 10x 105 U/L 42
cathepsin D 485 U* <A
renin 13.090U"* <43

"1U = increase 1 OD 280 nm/min/37°C at pH 3.0

**1 U = coagulates 10 ml of milk/min/30°C

RESUMO: A guantidade de pepsina no tratamento do soro com vistas a
obtencdo de um bom rendimento da antitoxina & aproximadamente 1000
vezes maior do que a requerida para a remocao da fracdo FC.

Comparando-se a atividade de varias preparacdes de pepsinas comer-
ciais, e fracGes obtidas por cromatografia DEAE observou-se que o rendi-
mento esta relacionado a atuvidade em pH 3.2, 0 que e devido a para-
pepsinas.

Os resultados sugerem que o soro antitoxina pode ser processado
com pepsina purificada, com um bom rendimento e menor contamina-
¢do a partir de extrato gastrico de suinos.

PALAVRAS-CHAVE: anti-soro, soro, pepsina, para-pepsina, Crotalus.
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