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Clinical Release

PRODUCT

Combination of 'Thorazine' and Diparcol (SKF #1026-A)
Diparcol alone

FORMULAS cap., gg/cag.
SKF #1026-A (Diparcol) 250,0 mg. 250.0 mg,
'"Thorazine! HC1 | 50.0 mg, S—
Magnesium Stearate 2.0 mg, ——
Lactose 200,0 mg. 300.0 mg.,
USE

Restricted Medical Utility Studies - Dr. Herman Denber

TOXI CITY

Acute Intravenous Toxicity - The intravenous acute toxicity of a combination of
SKF #1026=<A ('Diparcol!) and 'Thorazine' in the ratio of 5:1 was determined,
Intravenous LDSO'S in male mice (CF1) were determined for SKF #1026-A, 'Thorazine!
and a2 combination of SKF #1026-A and 'Thorazine' in the ratio of 5:1, The mice
were observed for a 2l hour period, at which time all surviving mice appeared

normal,

Combination significantly more toxic than SKF #1020-A (T.R. = 1.2)
'Thorazine'! pot significantly more toxic than combination. (LN = 1.13)
'"Thorazine' significantly more toxic than SKF #1026-A (T.R. = 1.36)

The acute intravenous toxicity in mice oi a combination of 'Thorazine! and
'Diparcol!, in the ratio of 1 part of 'Thorazine! to 5 parts of 'Diparcol!,

did not differ significantly from that of 'Thorazine' alone, Such a comparison
is valid since the slopes of the toxicity curves are parallel, The combination
is significantly more toxic than 'Diparcol! alone, but the comparison is subject
to criticism that the slopes of the toxicity curves are not parallel,

December 9, 1955




DIPARCOL

In answer to your request an attempt has been made to find data comparing the
anticonvulsant activity of Diparcol (Diethazine, SKF #1026) with that of other
phenothiazine derivatives: Phenergan (SKF 1,98), 'Thorazine! (SKF 2601),
Promazine (SKF 3406), 'Compazine! (SKF L657), SKF 5277 and SKF 5116. No such
stiudies have been done in our laboratory, The only SKI' lab report on Diparcol
gives its toxicity as LDgp = 31.2 mg/Kg I.V. as compared with 22,9 mg/Kg I.V.
for 'Thorazinel,

Balestrieri (1955) compared Diethazine, Phenergan, Parsidol and chlorpromazine
with respect to their protective action against electroshock and Metrazol
seizures in rabbits, Phenergan and chlorpromazine showed no anticonvulsant
action against electroshock seizures; Diethazine, 5 mg/Kg I.V. protected

2/5 animals and at 10 mg/Kg I.V. 3/5 animals, Parsidol protected 2/5 animals
at both doses, These results coniirm SKIFF data obtained using maximal electro-
shock seizures in mice which showed no anticonvulsant activity for SKF 1,498,
2601, L657 or 5116, SKF 3L06 did protect mice against seizures; the EDgp was
155 mg/Kg p.o. SKF 5277 also demonstrated anticonvulsant aé¢tivity with an
oral EDgg of 71.0 mg/Kg. , - ,

The experiments of Balestrieri showed chlorpromazine to be inactive in protecting
rabbits against Metrazol seizures. Phenergan was inactive at 5 mg/Kg I.V,

but a 10 mg/kg I.V. protected li/5 animals, Diethazine protected L/5 animals
at 5 mg/Kg and 5/5 at 10 mg/Kg. Parsidol protected 5/5 animals at both doses.

No similar SKF data are availablé.

Balestrieri, A, Anticonvulsant ection and molecular structure of phenothiazine
derivatives, Arch, Int, Pharmacodynam., 103:1-11, 1955
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PHARMACOLOGY REPCRT

November 8, 1956

Compound: SKF No, 1026-=A 10=-(2'=Diethylaminoethyl)-Phenothiazine
Code No. Lot No. 99 Hydrochloride OR (Diparcol)

Structure:
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Origin: Dr. R. T, Conner - opecia

Tested for: Dose Range Studies in mice after intravenous administration (11/10/55)

Dose Observations
mg/kg
2.5 No side effects
5.0 2/2 slight depression, loss of pinnal reflex
10,0 2/2 ataxia, sl, depression, loss of pinnal reflex, 'Thorazine!
walk,
15,0 2/2 ataxia, marked depression, dyspnea, 'Thorazine' walk,

loss of pinnal reflex,

20,0 6/6 clonic convulsions, apnea, prostration, ataxia after re-
covery, hypotonicity, 3/6 dead

25.0 2/2 clonic convulsions, apnea, prostration, ataxia after re-
covery, hypotonicit:

Note--all animals recovered from prostration within 60 minutes.

Summary: SKF #1026-A exhibited 'Thorazine'!'=-like side effects after intravenous
administration in mice, Slightly higher doses were required to produce
depression than with 'Thorazine'! and the depression produced was of
shorter duration.

Activity: 'Thorazine'-like

Charge: Biological screening

GW/18 /EM/mh




LILLY LABORATORY FOR CLINICAL RESEARCH

INDIANAPOLIS GENERAL HOSPITAL INDIANAPOLIS 7, U. S. A.

December 29, 1956

Max Fink, M.D.
Hillside Hospital
75-59 263rd Street
Glen QCaks, New York

Dear Dr. Fink:

In answer to your recent request, Storey et al. (Antibiotic
Med. & Cline. Therapy, 3:258, September, 1956), though

they do not report electroencephalogram findings, do

discuss the behavioral effects of cycloserine. There

have been no publications, to my knowledge, reporting

EEG f%ndings in patients receiving 'Seromycin' (Cycloserine,
Lilly).

The Veterans Administration hospitals have been doing

EEG tracings but their reports have not yet been published.
They will probably present their data at the Veterans
Administration Conference on the Chemotherapy of Tuberculosis

to be held in St. Louis in February.

If we may be of any further assistance, please do not
hesitate to w rite us.

Very truly yours,

/
7~ -

/ & l ;
Re 8¢ Griffath, M.D.
Clinical /fResearch Division

mlw
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Form 90a-Adm. TELEPHONE: LEHIGH 4-1300

State of New York
Department of Mental Hygiene

JOHN H. TRAVIS, M. D. MANHATTAN STATE HOSPITAL

DIRECTOR

Ward’s Island, New York City 35, N. Y.

IN ANSWERING REFER TO June 20, 1957
Dr., Max Fink
Hillside Hospital

75=-59 263rd Street
Glen Oaks’ N. Yo

Dear Max:

I should like very much to include your findings on
the 'Diparcol! in the final paper that I am writing on Chlor-
promazine-Diethazine Treatment of Depression. Could you send me
a brief note indicating, in general, the effects of I.V. diethazine
on the EEG? Were there any concomitant psychological effects?

I will note this, of course, under the reference of "personal
communication.”

Many thanks,
Sincerely yours,
//7

Herman C, B. Denber, M, D,
HD:SS Director of Psychiatric Research



June 27, 1957.

Dy, Hernsm C4 B. Denber,
Diredtor of Psychiabtric Researeh,
Manhattan 3tate ﬂoapim

Ward'e Isls ! Nels f |

Deay Hys

It was a pleasure to spend some time with you and your wife in
Aflantic City, I am sorryy that we wuld not get together for "business®
purposes = but Martha and I enjoved our sociel visit very much, Jonathan
was most taken with Michele, who is a very bright boy, But thi= you already
cnow, As for our exparieme with Diparec Following your suggestion in
!hntmal, i obtained some intravencus material from SKF, In the last few
* we hm givan it Yo six patients intravenously., Each subject had

gourse ¢ t.‘wmpy and the time of the experiment was at the
-- ck effect, In eauh instmo high degrees of delta
ectroencephalogram, The mm for the
ion, in whieh I asked all the questions
s and then repeated them after the
?ﬁom given a ¥t the ra*ho of 50 mgm,
' mardin@ mllmﬁng for about thirty minutes; and then
dimmﬂmmus Mpling fm' the amt 8ix %o eight hours at the rate of ten

During the adninistration, each patient developed, between the
second mﬂ fourth cc, an episode of coughing, There was some 4ifficulty
in breathing which was transient, This was the most untoward effect of

pamd graduslly but wves most
tion of the injection, At

t.hia tiu &alh valugos weto mduud from & range of 150 to 200 microvolts
to a xe e nf 70 to 100 microvolts., The delta frequency was raised from
vencies 13 and 2 cps. to a more general range of 33 to 5 cps. The pere
mnt ti.m delta, however, remained about the same, Such an effect persisted
for one to two hm:rs md in all instances in the samples taken about four to
five hours later the delta activiiyy was u’e the pm-ainjecﬁ.m level, in mo
of our patients the delta activity had been of the order of L to 6 cps. and
in voltages of LO to 70 U.V, lemg tha completion of the injection
the delta sctivity wes markedly reduced in percent timey end in voltage so
that no delta appeared higher than LO microvolis, ‘naore appeared superimposec




Dr, Hemman C, Be mr’ ﬂ
a clearly defined 25 cps, activity.

Behaviorally the records report the following, There was an "alerting?®
effect, This was manifested by an increased restlessness of the putient and a
greater difficulty in having the patient maintain his eyes closed, The specific
evidence for this alerting phenomena was the change in two pntionta from a
poai’t.:we amytel effect to a negative amytal, The changes in language after
wrcol were the reverse of the chmges in langvage which we have experienced
in the past after the administration of amobarbital, Since we use the identical
questionnaire, we scored the changes in language in an identical fashion, In
three instances the questions prior to the administration of Diparcol were
negative and therefore it was impossible to evaluate the changes in language,
In ene instance the record changed from a "negative" response to an increase in
anguage changes of the kind thal we see with amobarbital, This diserepancy
I cam"vot explain,

We are continuing this study and I would like to present the behavioral
and electroencephalographic effects early in the fall to the Eastern EEG
Association, These observations are, of course, exploratory and I am not sure B T
- ¥hat the next batch of patients may not show us some other patterms, To the
extent that this investigation has confirmed the observations of Lechner, I
&n most pleased,

i have no objection to your reporting some of this information in
outline, If it is of any help to you, I will be pleased to see the paragrap
as you intend to report them and give vou my reaction as to how they reflact.
our experiences,

My best regards,

ment of Experimental Psychiatry,



gffect of Diethazine on EEG and Significance for Theory of

Convulsive Therapy

Moy Awic mD

Previous studies of the role of EEG changes in convulsive therapy
have demonstrated the significance of the induced delta activityqfor
the behavioral response. Investigations concerning the biochemical
substrate of EEG delta in electroshock and convulsions have indicated

significance for the cholinesterase - acetylcholine system, Hecent

_ 5
reports by Ulett concerning the effects of atropine and scop;ﬂ,ﬂmime

FE] i~ thetndeen
on the delta respemse—oftre—FERG-showed a reversal of #&# induced EEG

enviLNE .
r and Lechner on the effects

patterns, Goncurrent reports by

of diethazine on normal EEG and that following trauma provided the

stimulus for the study of the effects of this drug in electroshock.

Sub jecis:

voluntary
Twenty psychiatric patientg in an open-ward/psychiatric hospital

have been tested to date.

ol
‘at various during treatmenjy) During k@ recording, diethazime

(Biparcol) is administered intravenously at the rate of 25 milligrams

oHT0 4
per minute i1l 250 milligrams,

/
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Cbservations:

a) Behavioral':q, All subjects respond by couyhing, dryness of the

mouth and thickness of speech., Feelings of weakness of extremities

and illusory sensations are common. There is an increase in rest-

lessness and difficulty in maintaining eyes closed. In patients
who have had sufficient electroshock to manifest syntactic and

orientation language changes indicative of altered cerebral function,

there is a reversal of language pattems.

\ .
b) EEG,4 In all subjects there is desynchronization of frequencies

R \

\
and degrease in voltage. Alpha rhythms are less prominent.

|
Occasi?nally, low voltage '/'/'\ eTA frequencies appear.
\

\

)
cﬂ In patients with varying degrees of delta activity, voltagef-i:r'
in
decrease&, frequencies decrease and burst activity disappears. Irregular
alpha and beta frequencies of low voltage become mewe™prominent.
persist

c) The EEE and clinical effects eemsiss for one to three hours, and

gradually disappear.




Discussion:
The pharmacologic effects of diethazine are described as "anti-
cholinergic" and "atropine-like," and in patients with altered brain

function may be described as "allertiﬁbf The action of diethazine on

0,7 .
h scogﬂi ine
electroshock induced EEG delta is similar to atropine and seeipaienire

alna

(Ulett). _— ﬁsse observations are similar to those in subjects

L

with head injury'(Jthker and Lechner).
Conclusion:
i

Based on this data, as well as the cerebrﬂ':Spinal fluid cholin=-

esterase studies of Bornstein and Tower and FcEachern, it is concluded

),
Nea Mt 5
that: (1) diethazine hes—e weads Seiids enter the central nervous
| aerhnﬁ @
systemi(Z) delta induced by electroshock and by trauma may have similar

¢ N
biochemical substrate;(B) electroshock may be looked upon as a controlled
s F |J\lu,ew.$
method bte-dnduge cerebral dysfunction for its iwm<dweed behavioral effects.
The significance of these observations for EEG studies of head

trauma and the mode of action of <hmmlgeeconvulsive therapy will be

discussed.
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&Mt of Diethazine on EEG and Significance for Theory of

Convulsive Therapy

Previous studies of the role of EEG changes in convulsive therapy
have demonstrated the significance of the induced delta activity for
the behavioral response, Investigations concérning the biochemical
substrate of EEG delta in electroshock and convulsions have indicated
gsignificance for the cholinesterase - acetylcholine system., Recent

reports by Ulett concerning the effects of atropine and scopalomine

on the delta response of e EEG showed a reversal of the induced EE§

patterns, @Goncurrent reports by Jeankner and Lechner on the effects
of fiethazine on normal EEG and that following trauma provided the

stiradlus for the study of the effects of this drug in electroshock.

Subjects:

voluntary
Twenty psychiatric patients in an openwward/psychiatric hospital

have been tested to date., Electroencephalograms have been obtained
at various times during treatment, During the recording, diethaziue

(Biparcol) is administered intravenously at the rate of 25 milligram:

per minute until 250 milligrams have been administered,

)
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Observations:

a) Behavioral - All subjects respond by couhing, dryness of the
mouth and thickness of speech, Feelings of weakness of extremities

and illusory sensations are common, There is an incresss in reste

lessness and difficulty in maintain:

g eyes closed, In patients
who have had sufficient electroshock to manifest syntactic and

orientation language changes indicative of altered cerecbral function,

there is a reversal of language pattems,

iEG - In all subjects there is desynchronization of frequencies

rthms are less prominent, '

and decrease in voltage, Alpha ri

Ogcasionally, low voltage frequencies appear,

In patients with varying degrees of delta activity, voltage is .

in
jecreased, frequencies decrease and burst activity disappears. Irregular

alpha and beta frequencies of low voltage become more prominent.

persist

¢) The EEG and clinical effects eemsies for one to three hours, and

gradually disappear,




The pharmacologic effects of diethazine are described as "antie
cholinergic" and "atropinee~like," and in patients with altered hrain

function may be deseribed as "allertic.," The action of diethazine en

stroshock induced EEG delta is similar to atropine and eee Jakoning

(Ulett)s Also, these observations are similar to those in subjects

; 20 'it':' L]

with head injury (Jeanker and
Conclusion:
0
Based on this data, as well as the cerebra spinal fluid choline
esterase studies of Bornstein and Tower and McEachern, it is concluded
that: (1) diethazine has a ready ability to enter the central nervous

systen (2) delta induced by electroshock and by traume may have similar

biochemical substrate (3) electroshock may be looked upon as a controlled

method to induce cerebral dysfunction for its induced behavioral effects.
The significance of these observations for EEG studies of head
traums and the mode of action of electroconvulsive therapy will be

discussed.,



Effect of Diethazine on EEG and Significance for Theory of
Convulsive Therapy

Previous studies of the role of EEG changea in convulsive therapy
have demonstrated the significance of the induced delta activity for
the behavioral response, JInvestigations amwming the biochemic
substrate of EEG delta in alwtmalmck and convulsions have indicatod
nigniﬁmm for the aholimntem mtylcholim mm. Recen

YT T 'by Uhtt concerninge 0T 01 ar
on EEG delta in eloctrashwk ahmd a mmal of induead pattem.
Comurrnnt reports by Jenkner and Lechner on the effects af ‘diethazine
on normal EEG and that following trauma provided the stimulus for the
t!‘bucﬁr of the effects of this drug in electroshock,

Sub jects:

Twenty psychiatric patients at various stages during treatment
in an open-ward voluntary psychiatric hospital have been tested to
date. Durj.ng EEG recording, diethazine (Diparcel) is administered
b} , a.t the rate of 25 milligrams per minute, for a total

spond by coughing, dryness of the
' ' speech. Faelings of weakness of extrem
and i1lusory msatims are common. There is an increase in restlaaa«-

ness and difficulty in maintaining eyes closed. In patients who
hm had sufficient electroshock to manifest syntactic and orientation

iguage changes indicative of altered cerebral function, there is a
wmml of language patterns,

EEG: In all subjects there is a deaynnhrmizatim of frequencies
m decrease in 701“30. Alpha rh X ‘ominent.,
Occasionally, low voltage theta frequencies appear.

In patients with varying degrees of delta activity, voltages
decrease, frequencies increase and burst activity disappears. Irregular
alpha and beta frequencies of low voltage become prominent,

¢) The EEG and clinical effects persist for one to three hours, and

From the Department of Experimental Psychiatry, Hillside Hospital,
m Jake 9 H.Y,

11-5-57 = EAEEG



The pharmacologic effects of diethazine are described as
"anti-cholinergic" and "atropine«like,” and in patients with altered
brain function may be duexibad as “alortd.ng " The aetim nf
d:l.othn.sine on eloctmshock induced EFC

Conclusion:

Based on this data, as well as the cerebrospinal fluid
cholinesterase studies of Bomstein, and Tower and McEachern,

it is concluded that: (1) diethazine readily enters the central
nervous system; (2) delta mﬁvity mducod by electroshock and

by treuma may have a similar biochemical substvatej and (3) electro=
shock may be looked upon as a controlled method of indueing
dyafunction for its behavioral effects.

The significance of these observations for EEG studies of head
trauma and the mode of action of convulsive therapy will be discussed.
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LAWRENCE C. KOLB, M. D.

DIRECTOR

é&hriémhcﬁhﬂe
Hsychiatric Institute

722 WEST 168TH STREET, NEW YORK

December 4, 1957

Dr. Max Fink

Dept. of Experimental Psychiatry
Hillside Hospital

75=59 263rd Street

Glen Oaks, New York

Dear Max:

- Our feelings about Saturday night are reciprocal.
Wie thoroughly enjoyed the gracious company of you and
Martha. With the intuitive perceptiveness of the fe-
male, Yetta informed me of a forthcoming event in your
femily, and we wish you the best of everything.

I indeed look forward to the reprints on your work
which you described in your letter and our discussing
them together. The next edition of the Kalinowsky and
Hoch will be expanded to include tranquilizers, and I
would also appreciate eny reprints of yours in this area.

I heave enclosed my own reprint on the c¢linical
effects of Win-2299 and the basic paper by Luduens
and Lands. As you will note, the compound is & peri-
pheral anticholinergic and produces a "disorientative"
reactlon in cats by central action. Its psychotomimetic
action in man appears basically to be an escute toxic
reaction type. I would imagine that its central mech-
enism of action is similar to that of atropine (which
also produces acute confusionel states in high doses).
Win-2299 is effective at much lower dosages than atro-
pine. Possibly both atropine and Win-2299 both produce
central effects by an anticholinergic action but, as
far as I know, this modus operandi has not been pinned
down crucially as far as the C.N.S. is concerned.

I would not expect all anticholinergic agents to be
psychotomimetic, of course. Win-2299 is a tertiary
amine. Monodral is a closely related drug, differing
only by quaternization of the terminal nitrogen in
Win-2299. It is Win-4369 in the paper of Luduena and
Lands (p.283), i.e. the methobromide form. According
to Winthrop-Sterling, it is & peripheral anticholinergic
in men in doses of 5-40 mg. per day. Centrel or psychic
actions are not mentioned in their account. Presumebly,
quaternization reduces central activity by reducing

permeability.



Dr. Max Fink (cont'd) -l

I imagine that other agents in the Win series with
central effects in cats might also be active as psycho%o-
mimetics in man. I am not familiar with the formula
of diparcol and if you have it available would eppreciate
learning where to look it up. The drug is not covered
by Goodman and Gilman. I would appreciate return of the
Luduena and Lands peaper when it has served your needs.

We gave the Win-2299 orally, the compound being
supplied in tablet form. The drug was supplied as the
racemic mixture, the asymmetric carbon atom being ter-
minal in the aliphatic chain. Sterling-Winthrop may
have it for intravenous use and I suggest that you write
M. L. Tainter, M.D., Director, Sterling-Winthrop Re-
search Institute, Rensselaer, N.Y. about it. Our oral

supply was used up in the study.

As you know, all psychotomimetics not only create
new symptoms in mental patients but also intensify or

revive pre-existent symptoms.

Best of luck.
Cordially,

o

Harry H. Pennes, M.D.

HHP/ys
Encl.
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Effect of Diethazine on EEG and Significance for Theory of Convulstesss
Therapy
Sasy Swr MD

In a previous report to this society we noted the relationship between
the degree of induced delta activity during the course of therapy and the
behavioral response to electroshock, Those patients, in whom high degrees of
delta activity were induced early, and were sustained, manifested the greatest
degrees of behavioral change, as well as a significantly greater percentage
of improvement and recovery than those patients in whom only low degrees

of delta activity were imduced (Fink and Kahn, 1957).

E/)J »,gw’( h“! S [fi‘( +:§ MA,‘:;“IQ ’EQ\AYOQI &{ @.en_ 44( e.g ;&-u{" /Z»M.(UA«'
’Lgul'lv’? L#a!&-k'} M chr

) ~In-bhe-pasi-—few-years, a variety of reports mhiingahanges in freeﬁ

&4,¢«.¢ w,c,h/&veﬁtd... "

acetylcholine and cholinesterase in the spinal fluids of patients (Sachs,

o
Ward) and animals (Bdrnstein, Tower and McEachern) following head traum#a.w/

Ll 5
the observations that oheh:n-h:f:: agents mes—alter the EEG patterns induced

0
by trauma (Bfrnstein, Ward, Jenkner-Lechner) and by electroshock (Ulett)Zie.

M /WL/'!" ﬁfg,,,t et ,, ,ﬁu <

In 1956 Ulett reported that atropine s# scopolamine,whern-edministered-

.on_a_:cound—%he—e}ock—sehedﬁs blocked the appearance of the delta activity

we have come to assouate with electroshock therapy. Jlileltémotecy-hoiWever,
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—observationes Previously, Ward (19%) following the suggestion of BornsteiQ/

(1946) had noted that atropine altered both the EEG patterns and the
X borl Mo phcstar,

neurologic signs induced in man by head trauma., -Heres;—beey the side
Zﬂ&Wf‘
-effects/were marked, In 1955: Jenkner and Lechner reported that EEG and

behavioral effects similar to atropine were achieved by diethazine admin-

istered in patients with head trauma. They also reported the effect’ of

diethazine in normal subjects.

It is the purpose of this report to describe the effects of intravenous

diethazine on the EEG of patients during electroshock therapy; and to

relate theiz these findings to the present neurophysiologic-adaptive

hypothesis of the mdde of-action of convulsive therapy.

—

Diethazine is a soluble phenothiazine compound with phamacologic

propérties similar to atropine.

(1949) have noted that diethazine blocks vagal slowing of the hearb‘}

In experimental animals, Heymans et al

suppresses the bradycardia, bronchospasm, salivation, sme fasciculation

and seizures induced by acetylcholine, DFP and pilocarpirg and induces

dry mouth, mydriasis and hypotension,

e N S———————
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Subjects: Twenty-two psychiatric patients s A various stages of electro-
shock treatment in an open-ward, voluntary psychiatric hospital have been
G =T BRI = e N gub;;ects were tested in
the EEG laboratory. Following a routine EEG recording, diethazine was
administered intravenously at the rate of 25 mgm per minute, for a total
of 200 to 250 mgm, depending upon the behavioral effects. Prior to the
drug administration, an unstructured historical interview and a structured
questionnaire period were tape-recorded. Following drug administration,
‘both EEG rec.ording' and recorded interview periods were continued until

the EEG record again manifested.the pre-injection pattems on visual

inspection.
& i ; .
; Observations:
Jukeetley,

(a) Clinical: A¥* sutfjects manifeste® spontaneocus coughing smivedds

followed by a dryness of the mouth and a thickness of speech., They not%
@ 4/{:.‘(/1! ./»1.

a feeling of lassitude and weakness of the extremitiesg soon followed by

increased restlessness and difficulty in maintaining eyelid closure.

phenomena were .
chh‘i_%isie/clearly manifested in some subjects. In the rest period

between 15 and 30 minutes after drug administration, six subjects spontan=-



e

eously voiced feelings of unreality, visual and haptic illusions, and
delusional thoughts about their illness, the setting of the test pro-
cedures or our identity. Such patterns were transient and had disappeared
by the termination of the experiment, -vsueily—within-bhrree—houwrs, In

three subjects, increasing agitation and panic led to a cessation of

the recording. -Here;—tou;—restituticn-oi-pre-injection-bohavior.uas.
—apparent--thim-dhree-honrs .

L (alTirces
(b) In previous studies, we had noted the intimate relationship
between changes in syntactic language patterns with alteration in cerebral
function induced by electroshock, In subjects tested prior to electroshock,
diethazine induced changes in syntactic pattern of an "alerting" variety.
”g ok

In subjects withA elta activityy with clinical syntactic patterns indicative
of an alteration in cerebral function, diethazine induced a transient dis-
appearance or mini;zation of such language patterns. The period of changes

in language was concurrent with changes in electroencephalogram.

(¢c) EEG Patterns: In all records, there is a decrease in voltage and

desynchronization of frequencies, There is a decrease in prominence of

prevailing rhythms., In patients without delta activity (pre-electrosbock),
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this deg,hronization and voltage decrease is occasionally accompanied

7

by the appearance of small amounts of low voltage ‘&' cps actbivity.
These are demonstrated in Slides 1, and 2, The basic alpha rate does
not appear to be altered, The build=up in voltagesand appearance of

slower frequencies with hyperventilation is blocked.

delta
In patients with varying degrees of smdweed high voltage cedma

activity eselbine-freon-conmioire-onorermy there is a decrease in

voltage/”, both random and burst delta activity disappearsf§ and irregular,
/
low voltage alpha and beta frequencies become prominent. These changes

are noted in Slides 3 and L.

4 5 &gl
Thies change in- is manifest in all electroshock subjects.

e A

It a-pears during drug administration, and persists for eme to three

/[ \flﬁw;«f ool A_u/.af&%af« DCLret

hours, Goncurrengmth :electroencephalographlg W&; ere—bire—iytw-
8}3 17T 770 n

 Adith the reeusbitubion—

of the pre-injection EEG patterns, the pre-injection behavioral and

language patterns again appeared.



DISCUSSION:

These observations confirm the report of Jenkner and Lechner of the

effects of diethazine in"normal" subjects. Wﬁethazine

alters reeords—swé—with electroshock induced delta activity in a fashion

ot N 2t

similar to atropine and scopolamine, as described by Ulett, e

M“’%“"‘.

is apparent, therefore, that ji% readily affects the central nervous system,
and a#® duration ofiactivity is most useful for experimental purposes.

The srevi-euwsiy—sitad studies by numerous observers of nervous system
effects of head trauma point to an intimete relationship between the degree
of neurologic dysfunction, the degree of EEG alteration,; and the level of
free acetylcholine in the spinal fluid. The effect of atropine both on
the LEGgand wims concomitantly on behavior in subjects with head trauma lends
further Support to the significance of £mee acetylcholine as the biochemical
basis for the observed EEG pattemms. In these studies of diethazine and

electroshock, the intimate relationship between EEG patterns and behavior



have been reported. We note the parallel to the observations in head

\

trauma. On the basfs of these observations, as well as studies of spinal
fluid
Sfsmira-cholinesterase levelsg (Tower and lMcEachern, Fink and Goldemberg),e
we would suggest that the biochemical substrate of the electroshock process
is Similar to that of head trauma, ihectroshock may be looked upon as a
controlled method of inducing cerebral dysfunction for its behavioral
effectS.

Previous studies have demonstrated that alteration in cerebral function

provides the physiologic basis for the behavioral changes in electroshock

(Fink and Kahn, 1957). Such alteration in cerebral function provides the
milieu for a change in the organism's adaptation to his environment. All
aspects 9f behavior, as perception, language, mood, recall, memory, affect,
etc, undergo change, and provide the basis for the therapist's evaluation
of improvement. The studies of diethazine amplify this neurophysiologic

adaptive hypothesis of electroshock by suggesting the type of biochemical

substrate that underlies both the physiologic and the behavioral changes.



Summary :

7]
Diethazine, a pjtent anti-cholinergic compound, was experimentally
2

ak
introduced intravenously in psychiatric subjects 3# various stages of

convulsive therapy.

Electroencephalograms manifested a desynchronization of frequenciesgw el &

decrease in voltage
records without prior delta activity. Hecords with delta activity showed
similar changes with disappearance of delta burst activity.

Concomitant with the electrographic effects, behavioral and language
patterns indicative of a reversal of the electroshock effect were observeé.

It is concluded that:

(a) Diethazine is a pptent anti-cho};nergic compound that readily
enters the central nervous system upon intravenous administration.

(b) The biodemical basis for EEG changes in electroshock is similar
to that of head trauma; and

(c) The biochemical basis of the mode of action of convulsive

therapy may lie in the acetylcholine-cholinesterase system,
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December 11, 1956

Max Fink, M,D,
Director of Research
Hillside Hospital
75=-59 263rd Street
Glen Oaks, New York

Dear Doctor Fink:

My associate, Mr, C., W. French, has referred your letter of November 12
requesting a supply of diethazine to me for reply. It has taken me a

little while to uncover sufficient supplies for the short clinical trial

you want o conduct since our interest in diethazine alone and in com-
bination with 'Thorazine'! isn't too great at this time.

We do not have this compound available in 500 mg. capsules as you re-
quested. It is only available in 250 mg., tablets. A supply of this
strength has been sent to you together with a supply of the intravenous
material so that you may observe the EEG effects on 10 to 15 patients.,

Enclosed is all the literature we have available on diethazine, I
hope this will be of some help.

Sincerely yours,

B e

/ John F. Buckley
Research Associate
Medical Department
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JIFBs he
Enclosures

PSe Will you kindly sign the enclosed FDA card and return it to us
so that we may keep our files up-to-date.




