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ABSTRACT
EFFECT OF THE ROUTE OF ADMINISTRATION ON THE
NEUTRALIZING POTENCY OF ANTIVENINS

OBJECTIVE

To elucidate the causes of some discrepancies in protective ac-
tion obtained with various antiveains,

RESULTS

Using a variety of venoms, it was demonstrated that the route

of administration has a decisive influence in the demonstration of the
protective effect of a given antivenin,

CONCLUSIONS

In testing the efficacy of an imrniine serum, both intravenous
and intraperitoneal aruninistration shai it he given consideration.
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EFFECT OF THE ROUTE OF ADMINISTRATION ON THE
NEUTRALIZING POTENCY OF ANTIVENINS

INTRODUCTION

A recent paper {1} dealing with the imumunization of rabbits with
pbotooxidized venoms of Bothrops atrox asper and of Crotalus du-is~-
sus durissus describedtwodistinctly different irmmuncgenic respcases;
it appeared that the y -globulin isclated from C. durissus durissus~-ime-
munized rabbits gave a high degree of protection against this venom,
while the y -glibulin isolated from B. a'rox asper~-immunized animals
afforded no protection against the latter venom. Immunization of rab-

bits with B. atrox asper venom utilizing different adjuvants led to the
same resuit,

ia another maper {2) il was reported that rabbits immunized with

photooxidized venom of Naja naja showed a very weak immunogenic re-
sponse.

Continuing the protection studies with mice by varying the routes
of injection of immunoglobulin and of venom, it became evident that
protection could be obtained, Since it seemed unlikely that the y -glob-
ulins isolated from animals injected with B, atrox asper or Naja naja
venom should be unique in this respect-—-;{e strongly hemorrhagic and
necrogenic, the other a predominantly neurotoxic venom=-the experi=
ments were extended to other venom immunoglobulins, The results
reported here tend ta st ow that the route of administration 15 of decis-
ive importance in the dremonstration of the protective effect in the anti-

venom-venom interaction and that it will vary with the type of venom
under study.

MATERIALS AND METHOQDS

All y -globulins from rabbits or iroin goats were 1solated accord-
ing to Campbell =t al (3), as described previously ' Wyeth's anti-
venin {Crotalidae) polyvalent of equine vrigin 1. w 07901 {expira-
tion date, 13 December 1970), and Pentex Fraction [}y -glubulin from
rabbit, horse, respectively, were alsou used 1n the control experiments,

White Swiss mice, weighing 20-25 g, were used 1in the toxicity
tests. The venoms administered were of the same origin as described
in previous papers (1, 2,4). Intravenous (l. V.) injections were given




into one of the tail veins of the mice; intraperitoneal {I. P.} injections
were given into the lower left quadrant of the abdomen,

Neutralizationtests were conducted by im‘:ubat'mg 100 mg amounts™
of the immunoglobulin: with varying LDgp doses of venom for 60 min-
utes at 37°C in a total volume of 1.0 or 1,25 ml, Volumes of 0.20 or
0. 25 ml containing 25 mg of the immunoglobulin and appropriate
amounts of venom weres given to mice by L. V. injection,

Protection studies were carried out hy LV, or L P, injection of
the immunoglobuline followed by the L. V. or L. P. administration of
varying LDgq doses of venom.

Survivors were counted 24 hours after the venom was administer-
ed.

RESULTS

Naja naja. In the preceding paper (2) it was reported that only
one-hall 6f the sera {(Group A, including #23-25, 31, 33) obtained from
ten rabbits immunized with 22 mg of photooxidized venom of Naja naja
gave a weak positive precipitin test up to the sixth dilution, while the
other half (Group B, including #26-30} of the sera were practically neg-
ative, Furthermore, it was shown that y -globulins isolated from sera
of Group A gave almost no protective effect when injected I. V. and the
mice challenged 30 minutes later by L. P. injection of venom produced
results which indicated that a test of the protective effect of the y ~glob-
ulins isolated from sera of Group B would be superflucus., However, as
shown in Table I, when both injections were administered I, V, (y-glob-
ulin followed by various venom doses 30 minutes later), the protective
effect of the rabbit-globulins from sera of Group A was evident. Sur~
prisingly, protection was also obtained with the y-globulin preparation
from sera of Group B, **

I, V.-L V. protection studies with rabbit immunoglobulin from
sera of Group C obtained by immunization of rabbits with double the
amount of photooxidized Naja naja venom could not be performed due
to lack of material,

-"Twenty mg amounts were used with C. durissus durissus venom.
This wou!d indicate that the precipitin test carried out with whole

venom is of little value as a diagnostic test where the presence of a
variety of antigens and antibodies will influence their mutual solubil-
ities.




B. atrox asper. Asreported previously {1}, noprotectionagainst
B. atrux asper venom was obtained with a y - -globulin isolated from

Tabbits that had been immunized with photouxidized B, atrux asperven-
om, When the routes of injection were varied as in “the experiments de-
scribed earlier, significant differences in the degree of protection were
obtained, These resuits are swumarized in Table 2,

kistrodon piscivorus. The y -globuling obtained from rabbits
inoculated with photooxidized venom of Agkistrodon piscivorus report-
ed previously {4) were used, Differences in the protection level are
evident depending upon the various routes of administration. The re-
sults summarized in Table 3 show again that an L V.-L V. administra«
tion of immunoglobulin and venom resulted in a higher LDgg protection
rate than an L V, -1, P, {globulin and venom) administration,

C. atrox and C. durissus durissus.® When the polyvalent anti-

venin {Wyeth) was tested for its neutralization and protection properties
against C. atrox venom in mice using a procedure similar to that de-
scribed for venom, similarly as were the venoms described above,
comparable results were obtained using the different routes of admin-
istration {Table 4).

Similar conditions prevailed when Wyeth's antivenin was exam-
ined for its neutralization and protection properties against C, duris-
sus durissus venom (Table 5), In this case, however, the protection
values for the different routes of administration are reversed when
compared with the values for C. atrox and correspond to the peculiar
IV, -L P, toxicity of this venom.

Micrurus fulvius fulvius., A recent report {6} dealt with the pro-
duction of an immune serum in rabbits against the venom of the North
American coral snake, These experiments were extended to goats to
provide a greater amount of the immune serurn, Table 6 shows the re-
sults obtained using different routes of administration and of the pro-
tective effect produced by goat y -globulin,

The results of the studies are summarized in Table 7, The
"neutralization and protection capacities' were calculated according

*Neutralization and protection experiments were reported previously
using C atrox (5) and C. durissus durissus venoms with y -globulin
derived from rabbits that had been immurized with the photooxidized
venoms of these reptiles; however, the amounts of y -globulin were
insufficient for a complete study.




to Reed and Muench (7). While such a calculation isuncommon, and
can at best present an approximation, it is revealing inasmuch as it
demonstrates the differences obtainable by varying the route of admin-
istration, Lack of rabbit y -globulin, antivenin prevented the comple-
tion of several neutralization experiments.

DISCUSSION

It is common to express the neutralization potency of an immune
serum in LDgg of venom neutralized per ml of serum, and is deter-
mined by incubation of the components under standard conditions of
time and temperature followed by injectiion of the rnaterial into mice
of standard weight., Depending on the route of administration, the
neutralizing ability of the serum is then expressed in the appropriate
LDsgg of venom L. V. or I, P, As indicated in Table 7, this can lead to
results varying as much as 100%. The question arises as to most ap-
propriate means for testing an immune serum. The same disparity
prevails in the protection tests. Actually, neither way affords a real-
istic approach to the effect of venom in an actual snakebite. Enveno-
mation rarely occurs intraperitoneally, perhaps in rare cases intra-
venously, but usuzlly what could be termed intramuscularly or {per-
haps with small snakes) intradermally, with extrerities the primary
locus of envenomation, Thus, the "neutralization' tests when conduct-
ed LV, or L P, simply afford a convenient and reproducible route of
injection, as contrasted with an intramuscular or intradermal injection
that would simulate snakebite to a closer degree,

While the common denominator derived from these investigations
would appear to be for sorme venoms (B atrox, M fulvius, C. atrox,
C. durissus) the amount of venom neutralized by a given amount of im-
mune serum irrespective of the route of injection, this does not hold
true for other venoms (_{\_. piscivorus, _Ii naijal,

With the single exception of C. durissus durissus, the degree of
protection via the I, V., route is consistently higher than the . P. ad-
ministration,

The variety of physical, chemical and physiologically active com-
ponents contained in snake venom and their wide range in molecular
weight would make for great differences in the kinetics of drug absorp-
tion and penetration to the site of action, depending upon the route of
administration. It would then seem that in order to arrive at a ration-
al appraisal of the efficacy of immune serum, both I, V, and L. P. ad-
ministration should be given consideration; at least as long as one is

4




uncertain of the chemical nature, pharmacological activity and toxicity
of the variety of components ce.tained in the venoms,

SUMMARY

Using a variely of venoms, it was demonstrated that the route
of administration has a decisive influence in the demonstraticn of the
protective effect of a given antivenin,

It ie suggested that in testing the efficacy of an immune serum,
both intravenous and intraperitoneal administration should be given
consideration,
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; TABLE o

PROTECTION STUDIES AGAINST MICRURUS FULVIUS FULVIUS
VENOM IN MICE BY GOAT GLOBULIN®

LDgyp Neutralization Protection® Venom Control
LV, LP. I V. I.P, L V. L P,
1 - - - - 4/4 2/3
2 - - - - 4/4 7/8
2.5 - - - 1/4
3 - - - 0/5
4 0/4 0/4 0/4 0/3
5 0/3 0/4 - 3/4
6 4/4 1/4 1/4 -
7 - - 3/3 -
7.5 - - - 4/4
8 4/4 1/4 3/3
12 2/3
12 4/4

*Twenty-five mg gout y -globulin for each test.

Numbers are deaths to 24 hours after injection over the total number
of mice used.
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