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THE EFFECTS OF DIGOXIN-SPECIFIC ANTISERA TO OUABAIN
TOXICITY

Kevser EROL {*) Mehmet GUNGUR(**)

SUMMARY :

The rabbits were immunized with digoxin-Bovine Serum Albiimin (Dig-
BSA) conjupates. Sera from all immunized animals contained antibodies to
digoxin. Five rabbits given 160 ug/kg ouabain exhibited toxic symptoms of
this glycoside and died within 60 minutes. 1.5 ml/kg immune serum and
150 ug/kg ouabain were administered to nine rabbits. Three of them showed
disturbances of cardiac rhythm, reversed in 15 to 60 minutes and lived. The
remaining six animals showed towic symptoms and died between 10 minutes
and 3 hours. It was found that antidigoxin antibodies decreased the toxic
affects of ouabain, but did not reverse. ‘

UVABAIN TOKSISITESINE KARSI DIGOKSINE 6ZGU
ANTISERUMUN ETKiLERI

OZET :

Digoksin-Bovine Serum Albumin (Dig-BSA) konjugatiyla immiinize edilen
tavganlardan ahnan serumlarda digoksine karsi antikorlar bulunmaktaydi.
150 mg/kg uvabain verilen bes tavsan bu glikozidin toksik semptomlarin
gosterdi ve 60 dakika icinde 6ldii. Dokuz tavsana 1.5 ml/kg immiin serum
ve 150 mupfkg uvabain verildi. Bunlardan ii¢ tanesi kardiyak ritm bozukluk-
lan gosterdi, bu bozukluklar 15-60 dakika arasinda normale déndii ve hay-
vanlar yasamaya devam etti. Geri kalan alt1 hayvan toksik belirtiler gosterdi
ve 10 dakika ile 3 saat arasmda 6ldi. Antidigoksin antikorlarin uvabainin
toksik etkilerini azalttig), ancak tamamen ortadan kaldwamadign goriillmiisgtii.

INTRODUCTION : bound to plasma albumin than other
glycosides. It was reported that there

The rapidly acting cardioactive glycos- was a crossreactivity among related
ide ouabain has been widely used in both  steroid compounds when tested against
clinical and physiological investigations. steroid-specific antisera. The antidigoxin
It is much less lipidsoluble and rarely antibodies were found to bind digoxin
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one-tenth as well as digitoxin (1). The
ovine digoxinspecific antibodies in ani-
mal experiments and treatment of some
patients with digoxin poisoning disp-
layed a modest degree of cross-reactivity
with digitoxin in vitro (2,3,4,5).

The present study was carried out in
rabbits to investigate whether antidigoxin
antibodies were effective for protecting
the toxic effects of ouabain.

METHODS :

Production of Antibodies

Digoxin was oxidized with periodate
and bound to bovine serum albumin
(BSA) (1). Rabbits were immunized
{by the injection of Dig-BSA} 1 mg/ml
in complete Freund's adjuvani mixture.
After an initial series of three weekly
0.4 ml injections {0.1 ml into each of
four individual toe pads), subsequent
0.4 ml boster injections were given at
2 week intervals.

‘'The presence of antibodies to the pro-
tein antigens used in the present study
was determined by the bis-diazotized
benzidine hemagglutination method,us-
ing human group "A,RH™ erythrocytes
coated with Dig-BSA, as previously
described (2,6). Sera were obtained by
decapitation from rabbilts which had
been immunized. Thimerosal {in a final
concentration of 1: 10.000) was added
as a preservative and the sera were stored
at 4°C until used.

Animal Experiments

The rabbits were anesthetized with
Dial-urethane (Ciba), and connected to
a polygraph for recording the elect-
rocardiogram (Lead II) and main arter-
ial pressure. A single toxic dose of ounab-
ain (150 }Ag,l'kg, i.v}) was given to the
control group (b animals). 1.5 mifkg
immune serum and then toxic dose of
ouabain were administered intravenously
to the experimentzl group (9 animals).
The beginning of the development of
ventricular irregularities and the occur-
ence of death were recorded.

RESULTS :

The toxic dose of ouabain caused
abnoimalities of cardiac rhythm and
disturbances of AV conduction. Five -
animals in the control group exhibited
ventricular extrasystole, ventricular tach-
yeardia and died of ventricular fibrilation.
These animals died between 7 and 60
minutes (Figure: I). The sibus rhythm
did not return to normal until the time
of death. On the nine animals of the
experimental group given digoxin-speci-
fic antisera and toxic dose of ouabain,
three did not exhibit ventricular tachy-
cardin, and disturbances of eardiac rhy-
thm reversed between 15 and 60 minutes.
The pormal sinus rhythm recovered
later on. These three animals did not die
during the examination period and were
sacrificed. Arrhythmia were seen in
the six remaining animals, two of which
exhibited ventricular tachycardia conti-
nuing from 2 to 3 minutes. The normal
cardiac rhythm was not observed at any-
time in any of six rabbits. These six
animals died between 10 minutes and
3 hours.

DISCUSSION :

It was demonsirated that digoxin-
specific antibodies cross-reacted with
digitoxin (1,7,8), deslanatoside (1) and
ouabain (1,7) and that antidigifoxin an-
tibodies cross-reacted with digoxin (8).
But it was found that antidigoxin anti-
digoxin antibodies reacted 20 to 30 times
more effectively with digoxin than digi-
toxin (1,7). The affinity of antidigoxin
antibody for digitoxin was found 10-fold
lower as determined by hapten displace-
ment studies (1). It was shown that puri-
fied Fab fragments of antidigoxin antibo-
dies reversed severe digitoxin intoxication
in man (9,10).

The resulis of the present study indi-
cated that in vivo antidigoxin antibodies
had the ability to decrease the toxicity
of ouabain, but these antibodies did not
completely reverse all the toxic effects of
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Figure 1: The course of ouabain—induced arthythmias and the effect
of digoxin-specific antibodies on auabain toxicity.

ouabain, in contrast to what had been ob-
served in the case of digoxin. The steroid-
specific antibodies have generally high af-
finity and specificty for related steroid
compounds. Digoxin exhibits minor stric-
tural differences from digitoxin. Digito-
xin lacks the hydroxyl group at the car-
bon-12 position in the steroid ring of
aglycone, while ouabain differs from di-
goxin in both the lacton ring and sugar ra-

dical (Figure: 2). It was indicated that the
major determinants of binding specificity
resided in the steroid portjon of molecule
(1): Therefore the affinity of antidigoxin
antibody decreases against ouabain.

In the present investigation the same
amount of antidigoxin antibodies rever-
sed completely the toxicity of digoxin,
while it only decreased the toxicity of
ouabain and did not completely reverse .
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Figure 2: The structural formulas of digoxin,
digitoxin and ouabain. C

it. The different steroidal structure of
digoxin and ouabain apparently decreases
the affinity of digoxin-specific antibodies
to ouabain. ’
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