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A Pharmacological Comparison of EA 1476 Isomers

INTRCDUCT ION

The initial experiments in thisgs::dy have been directed toward a comparison
cf the achlie taxicity of two EA 1476 isomers in the dog, The drugs were administered
intravenously using ethyl alcohol as a solvent, The concentration of the drug sol=
ution was such that 0,1 ml, of ethyl alcohol (95X) per kilogram represented the
naximun amount of solvent employed, This procedure was used consistently in order
to minimize the pharmacological actions of the solvent per se,

Our original sample of EA 1476 received in 1953 will hence forth be
designated as EA 1476 (0 S), The term "OS" representing original sample, The isomer
selested for comparison is one recently submitted to us by Dr, Wills which he: been
cvhiected to some preliminary investigations in his laboratory, The sample has
Seen designated EA 1476 (4018),

Our experiments were designed to observe behavioral changes and acute
tozisity in the same dog, Two animals were employed in each experiment and sub~
Jected to exactly the same exverimental conditions except for the drug administered,
Ozxe dog received EA 1476 (0S) and the second animal received the same mgm,/kgm,
dcoe of EA 1476 (4018), This procedure provided an acceptable basis for comparing
2he two drugs with respect to behavioral effects and acute toxicity, It also

rovided a means ty which we could review the acute toxicity and behavioral effects

cf EA 1476 (0S) and compare these effects with the responses obtained two years

2go, In a previous report we referred to the early work of S, Loewe who reported that
ihece compounds are very stable and may be stored in an open container on the
1=Scratory shelf for several years without showing any marked change in biological
estivity,
On the
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to detect any signs of hematuria in our oxporhnul animals, especially those
receiving EA 1476 . (4018),

We have completed nine paired experiments (18 dogs) to date, The data '
fndicate a slight difference in acute toxicity between EA 1476 (0S) and EA 2476 (4018),
In view of the relatively smll number of animals employed thus far, we sre foroced

to express our results as being tentative in nature,
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BESULTS IN THE DOG:

I, DQGE = 1,0 mgn./kom., i,v. (10 animals)
A, Heart Rate
1,- EA 1476 (0S)

In a series of five dogs the range of the control heart rate
varied from 80~120 beats per minute, A mafked bradycardia was abserved
w'%hin one hour after (7»g adninistration and a maxinum response was
recched within 24 hrs, At this time the range of the recorded heart
r2tes variled between 36~60 beats per minute, Dropped beats were fre-
quertly cbserved in these animals,

2. EA 1475 (4018)

In a series of five dogs the range of the control heart rate
varicd from 72~112 beats per minute, A maximum bradycardia response was
veached within 24 hrs, The heart rate values at this time varied between
24~54 beats per minute, These an’mals also showed dropped beats,

B. Respiratery Rate
1, EA 1475 (0S)

In a series of five animals the control RR varied between
20~0 per minute, The maximum depression in RR occurred with 24 hrs,
At this tine the BER values varied between 2-10 respiratory excurs {ons
per minute,

2, EA 1476 (4018)

In a series of £ive animals the control RR varied between
1640 per minute, Twenty four hours after drug injection the maximum
depression was observed and the rates varied between 2-16 respiranory

exaursions per minute,
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Rectal Temperature

1. EA 1476 (0S)
In a series of five aninals the range for the control readings

varied between 39,5 and 41,2%C, The maximum hypothernic response was
observed within 24 hps, At this time the temperature readings varied
between 25,5 and 34,3°C,

2, EA 1476 (4018)

In a series of five animals the range for the control readings
varied between 38,5 and 41,2°C, The maximum hypothermic response was
observed within 24 hrs, At this time the temperature readings varied
between 25,5 and 36,0°C,

Convulsions
1. EA 1476 (0S)

In a series of five dogs three animals exhibited convulsive
episodes when forceful attempts were made to arouse them from their
depressed state, The convulsions were classified as tonic extensor
and flexor as well as the clonic variety, One dog in this series died
following a tonic extensor convulsive episode 48 hrs, after receiving
the drug, He appeared to be recovering from the drug effect at this
time as evaluated by physical examination, His heart rate, respiratory
rate and rectal temperature were approaching relatively normal values,
We could not determine any extraneous reason for the cause of death,
therefore, death was attributed to the drug by exclusion, Our subjective
impression remains that other factors may have been fnvolved,

2, BA 1476 (4018)

In a series of five dogs two animals exhibited convulsive
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episcdes upon forced arousal from their depressed state, One dog manifested
a tonic extensor convulsion while the other dog exhibited a tonic flexor
convulsion, Both of these animals died 23 hrs, after receiving the drug,
The convulsive episodes abserved after administering either
d-ug could always be tarminated by the technique of "laying on of hands",
If a dog convulsed on forced arousal, simply applying forceful pressure
to his body terminated the convulsion within one minu: e, ' ,
E. Analgesia
Both drugs produced rapid "analgesia” within a few minutes after
intravenous injection., The response to superficial pain (pinprick) was
lost within 1-2 minutes after injection, The response to deep pain
(stepping on paw and tail), however, was maintained for 10-30 minutes
following intravenous injection, Once "analgesia” to deep pain was
obtalned we were unable to arouse the animals from their depressed state
by any form of painful stimuli,
F. Ataxia
Both drugs produced a rapid onset of ataxia within 5-15 minutes
following intravenous injection of the drug, There was no disceranible.

difference in the onset of this effect between the two drugs evaluated,

11, DOSE = 0.5 mgm,/kgm., i.v, (8 animals)

The reculu obtained with both drugs at this lower drug level did mot
differ significa*tly from the results desoribed for the 1,0 mgm,/kgm, dose,
Cuantitatively the bradycardia, decrease in respiratory rate, hypothermia and
general CNS depression was less marked for both drugs, One animal in each of
the two drug groups exhibited a tonic extensor convulsion, The dog who had

received EA 1476 (4018) recovexed uneventfully, The dog who had received
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EA 1476 (0S) died 46 hrs, after intravenous administration of the drug, Just

before death the following cbservations were made upon physical examination,
The heart rate had decreased from a control value of 108 to 44 per minute,
Rectal temperature had fallen from a control value of 39%, to 24°c.
Respiratory rate had decreased from a control value of 30 to 2 per minute,

Death, therefore,appeared to result from an effect of the drug,

D ISCUSS ION

The experiments with EA 1476 (4018) at a dose of 1,0 mgm,/kgm,,i,.v,
suggest that it possesses the same order of acute toxicity as EA 1476 (0S)
in comparable doses, The mechanism of death following {,v, EA 1476 (4018)
has been def initely established as resulting from ventricular fibrillation,
This diagnosis has been made on the basis of EiG tracings as well as upon
direct observation, It is diff icult to attribute this effect to a direct
cardiac action in view of the prolonged interval between drug administyadion
and cardiac arrest, It was observed that these dogs had rectal temperatures
of 25,5 and 29.0°C. respectively just before cardiac arrest, They also
exhibited tonic flexor and tonic extensor convulsions respectively just
prior to death, It is entirely possible that ventricular fibrillation may
have resulted in part or entirely from the extreme degree of hypothermia,
The mechanism of death was not determined fer the dog who died subsequent to
receiving EA 1476 (0S) 1,0 mgm, /kgn,, i.v, The one animal who died in the
lower dose range (0,5 mgm,/kgm,,3,v, of EA 1476 (0S)] alee exhibited a marked
hypothermia (24°C,) and manifested a tonic ertensor convulsion shortly before
death,

No evidence of hematurie was observed, although two dogs in each
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group were observed to have blood streaked stools on occasion, Theso animals

recovered uneventfully, They were sacrificed and sutopsfed 5 days after
receiving the drug and no gross signs of internal bleeding were cbserved at
that time,

Wie hold the impression that EA 1476 (0S) is more toxic now than
when it was first evaluated by us fn 1954°, We shall investigate this point
further, EA 1476 (4018) may be slightly more toxic than EA 1476 (0S), A
final conclusion cannot be drawn with respect to this point bccaiu of the
1inited number of animals observed, EA 1476 (4018), however, did exhibit
s high incidence of ventricular fibrillation in the series of 5 dogs receiving
1.0 ngm, /kgm, ,1,v, This effect may have been secondary to the extreme hypo-
thermia cbserved, It should be noted that carlier experiments with EA 1476 (09
were conducted during summer mouths, The higher ambient u‘gporature possibly pre-
vented. the extreme hypothermia and ventricular !ihrilla‘uo'n.. In geseral
BA 1476 (4018) produced a more marked degree of hypothermia tham EA 1476 (0S)
although the series is too small to establish this on a iﬁtln!«l_buh.

Both compounds have about the same latent perio& fron injection to
drug response and the duration of action Is compsrable, Both drugs mey also
produce convulsions which can be terminated by manual pressure exerted over
the body of the dog, °

Both compounds produce a marked eahancement of the deep tendon
reflexes (knee jork, ankle Jork, biceps and triceps), There is a prominent .
relaxation of the nictitating membrane with increased salivation uggest!ﬁg a.
Teduction in sympathetic tome and a relative enhancement of perasympathetic

function,  The eyes of the dogs also exhibit a proninent hypotropia following
drug gdnlnistratton.

® See tahle 25, Second S Pregr

wamary Pregress Report, 1956 ——
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SUMIARY

l'. EA 1476 (0S) and EA 1476 (4018) produce a similar behavioral response
in the unanesthetized dog with comparable intravenous doses,

2, EA 1476 (4018) produced death by cardiac arrest resulting Atrm ventrioular
fidrillation in two out of five dogs who received intraveneus doses of
1,0 mgn, /koe,

3, EA 1476 (0S) appears to be more toxic now than when it was first eval~

* uated in this llborltory_ two years ago,

4, EA 1476 (4018) may be slightly more toxic tham EA 1476 (08) with

intravenous doses of 1,0 mga,/kgn,
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