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This File was reviewed on

15 JUN 172 2 for

Drug/BehaVLQr Modlflcatlon
materlalﬁrespgnﬁl!EWngﬁgﬁéf

requests. ‘ p

/T Nothing- responsive was found

/;Z?The ‘following- documgg;§wwefe
considered responsive and
sanitized for release oTr .

released unsanitized.
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UNIVi ERSITY

OLFICE OF CONTROLLER

- S April 29, 1960
Fl
Assistant ht»r"bller

J T e atan o hare e PUPRRTCE —=
a et e .




- Financial Statement
September 1, 1959 to February 29,1960
- o . B . N _ _ ¢
Balance August 31, 1959 . . $ 15,015,00
. R 5 i e -
Expenditures:
Salaries 0§ T,h75.00—
Equipment . 5 hé3 L0 )
s SV
Supplies. 2,587,617
; TOTAL Expenditures — 15,486,077
. . - 3 [ e ) e i
: - yd .
Balance February 29, 1960 (Peficit) & (Ln.07)
—
~ { bave examined and approved the submitted
expenditures. -

i Chlet
135 /Chenteal Division




GEFICL OF CONTROLLER

SITY

-

'}j

’ November il, 1959

We are enclosing our
? L s " ‘7.' .’ ;_7".: '::.
N [ for the year ended August 31,

1959.

A

g ]

Sincerely

ssistant Controller-




YA
S Financial Statement— —— .
_ Septemc@r 1, 1958 to August 31, 1959 ' ; .
Balance August 31, 1958 7 . - A $10,815.09 .
Funds Received - 53,922.00
: “64 137.C9 =z
Expenditures: -
Salaries $31,963.76 R
Fellowships 1,000.00
Travel 556.05
Equipment 11,351.03 "
Supplies ‘ 7 h£851.2§‘:1"""" R //’/
Total Expenditures ‘ _hg,722.09 /\/
Balan;e August 31, 1959 2;55$E§L€1= 4;:
N
I bove exapinad and o o the sutwisied -

c;pcud;kuchu.
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UNIVERSITY

T

T irateang 4NTROLULR Tl

April 28, 1961

2l
W% of our Clinic
that your offlce tas never received & 1

ear 057—‘:8 covering expenditures on  the s the OEEILADNRDNG,

af‘f'h’:is inforred ne
neis) stotement for )

w‘nr-h was at that time under the direction

) k?( y e ————
Ve are enclosing a copy of that- -{insncial- statement which
our records show was forwarded on- Loril -13;- 1959.

_ If ve can be of further assistance, please ¢o not hesitute
to c2ll on us. - \
Sincerely vours, L
z ]
” N »
Fne.
L
e f : 3§~
WD




CORY

: Finaneial Statevent
Septermtier 1, 1957 to -"xb__x t 31, 1958

1 ,093.90

nlan g ufwst 31, 1957 & o
’\ v'-.:l
Fxrerditures:
Szlaries ) 15,4811k
Tellcysips 667.00
EBjuivment 4,052.59
Snppliés %,589.20
Travel L 4,808.18
Remodeling Mni wal House 9,967.00 )
Total Expenditures 39,568.81
Palence Augnss 31, 1958 10,815.09-
+ end amproved The subalttod
1 Yave & canined 8ol ap?
cxpendiivisde WA
i

A -

T
A

‘ o Cm.(’f
m"‘\'\ci{-‘ ‘)1“151 _‘
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i{s missing.

s cove Jné!ﬁhéfﬁéfiad*i Septeu

In check bhrough our project files we find

op of the financial svatem9

27 Decembder 1960

PR -

ntn

nbor'1957}Lo'31:Augustu1958'

the above gaecount -

Sincerely yours,

i li




February 3, 1958 -

\ We are . sing fin=ncial statement covering the
"\. - et K 3 . E " y N ‘— K R e e ‘ :
" for the period Jume 1, 1656 to August 31, 1557. Liquidation of e

outstanding commitients will-be reported at August 31, 1958.

Sincerely yours

Assistant Ccutroller

—A

nad

2




N IVERSTTY

Financial Staterent

 palance June 1, 1956 -
Funds received x
Expenditures: )
Salaries $7,875.62
Equipnent 2,003.41
Supplies h,241.81
:aintenance , 1,214,609 — -

Pravel 167.50

Total expenditures - - -

Balance Augzust 31, 1957

Outstanding comnitments!

Supplies and equipment $4,131.8h

Remodeling aniwal house 10,000,060

Potal commnitments

Uncommitted balance August 31, 1657

d ‘the submitied

and approve

I have exaninad
- gypendituxred.

R

T ]
TQGiEhewical pivision

o JYLEIN

R ’ '/7/\5’1

Juae 1, 1956 to August 31, 1957

D Y A
o

D

$ 157.13

30,%00.00 -

30,557.13

15,503.23

$15,053.90

14,131 .84

=

$ 922,06

po
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Your rescarch proposal on metabolism or ethanol at the -
I Moty o Ao e iy - N .
e sEbisascEigaReIBs hos been approved by our B‘oard_ oi .
Directors. A chack for $17;930:00- p;.yab‘e to o : 3
is forwarded herewith, o . :
A L : o C -
The above monies are m in support of your alcohol = :
meata Johgm stugics and are for a k.crmu ol one yecar.
. It is x'cm.ﬂatuu that a swamary accc:untmb ba :‘cx‘dered L
o~ RO B8 which was evtended uniil the reeidual . . .
balance \J ] e:\:‘ szaded on the rosearch in progresa. ISR P e
It is fur*”n.r underateod that prevxo\\a agreements relating e
to expenditnres aud summary accountings as well ag the retuzn 7
of any waex ~}endc4 fzuds remalaing ot the to “mmatlonmifi :
E

. . e e e e apsmemENeSrR e 6 N i
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SU 5¢, Involce 46 .
P e , 1. hvoica 3§ covering the above subproject 1 attacheds -
i Payiaens shodld be ma wia ag tollows: o L oo
L rmmee . _
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] - through H uxs;cer by i ,&gr"i 1560, -

s

3. Thia Is a floal tavelce, However, aince it is zotlcipated
that additinnal fusds will e abligated lov talos p;fc:_;act. tha Jiles

»

o closoils

be‘-‘/f;.s w*nca! Hraach

R AT TS 1-: ’
Ill\ SiCcQ €£ («L..‘ iiil LR L8 - Ly Yoy prnesg .-.: \“.'A‘L/'\BLE.‘

are wa

2 = Adiivespeg

X TEDITASS

~ 2 -TSD/CB

B -
Al Saflom - . . T A PV S —— s aemn e p e i pE G
b DOlr e  pacenT OF @A UHEDIAZRR T pa T b 8
' }
W
el

PR

ut‘-..u

2

T B ]u: 3

/




8 40w praamanions o g K ity S b

[P R e T

. - -
S T R Tt o n B sk e e T e vl

® @ sl

.

INVOICE

- Por serviees o 218, 657. 60

I R R L R A R R P Y Y A T R R R Y A R Y R R e L T RN Y 2

CERTIFICATIONS

. “ e

(1) It is hareby covtificd that this 1s invoice #6 applylag to Subpiroject 56 . .

of MERULTRA, that pevicormance is saticfactory, that acrvices are belag -

accorﬁﬂii:..md ia accordaaco with mutual zzres nonta. that a detalled agenda

of tha payments and vecsipta is filed in TSD/CD, that thia bill is juot and =
- ~3

caorrect :s.—i hat payment thereof bas not yot been made,

i

-a

. —
- 3
Chief, T& D/Cneﬁ.cal Trauch_ =
A ~ ‘ » ~ “

LaLE] .

{2) It is bazeby ceriified that thia invoics applies to Subprojoct 55
under MEULTRA wilch was guly a‘\grov 4 and that the project ia I
being cavxiad out ia sacozdance with the memorasdom dated —— = o0 0 - -~
13 45011 1952 from the DCIto tha 1D, .\, add tno extonsion of tms oo e
authority in aubsequont memoraadas R 1
: -
. Roseavch Director
llater ) N
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DRAFT
9 March 196¢C
s "MEMORANDUM FOR: THE RECORD-— S
SUBJECT - i MKULTRA, Subproject No. 567
;1- Trhreris';‘fp‘)ﬁe of this Pr°j§,9$,§§ to provide funds to continue
T ) D
B AP DA e i - BTV - ]

_ a research program ,,.;,-j‘,;-;*'-ii-_"f,;. i b g This

to the Agency in the area of 2lcohol intoxication. Specifically, basic

___information required to provide practical answers will be developed,

A proposal for an extension of the work during the coming year has been

gubmitted and is attached herewith,

Y Exccutive of the Department of Neurology

@iy was the principal investigator -

" on this project. N the direction of the researchin

the hands of the Acting Executive of the Depariment of Neurology,

L It has been deterrined that the research program

to be pursued under the budget proposed herewith will be pursuedina . oo

diligent and fruitful manaer,

3. The'fung)s for this project will be transferred using the

LY

as tutou@ in the ususal

EUNUTT e iYW s
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*d

oy A
Y

103 PeTELSE

4. Costs for this program for a period of one yeaf are

eahmated to be §17 940,00, To thisg sum must be added a four per cent-
§ I i!\ .
fce to T L TR

. Charges should be mac;e agaiost Allotment.0525-1009-4902,

e c . '
Y ) ;-
MR E Ty DL — Y

of the principal iavestigator is waived:

1. Title to any permanent equipment purchased by funds graated -
o

e shzll be retained

SRR in lizu of higher overhead

rates,

8, In COM\ECﬁOﬂ,WiiL‘M@ﬂB{Ojﬁch it is agreed ===

conform with the practices m
9. Itis agreed that techrical reports reflectiag the progress of

the research program shall be submitted at mutually ;eceptable;intervals.
19

_n

10, The project is unclassified after it leaves inpinltiotiBles

AP ROVLD FOR QBLIGATION OF FUNDS: ’ Chief
TSD/Chemical Branch

, 3;'?5‘\\& Attachment:
' ' Proposal & Budget

Reaasarch Dirvecior

Datey
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PROPOSAL

]

We are desirous of continuing our reasearch activities on measures
‘e- .- aimed at permitting consumption of larger amounts of ethanol without
an increase in overall nervous systemn depregaion, .Our research to-
—— . -.--date (see technical reports) has brought us to a better understanding
of the intermediary metaboliam of ethanol, As previously reported, e e
_ it appears that the limitiag factor in the rate of disappearance of ethanol - . =
- from the body is due to the relative rate of conversioa of ethanol to -
o acetaldehyde. - Aay measures that can increase the rate of this reaction. S
~ would certainly reduce the overall effects of ethanol upon the nervous . R
: system, - -
Currently, we have established a coordinated climcal program of SR
e investigation with human volunteer sub;ects in the DN, Sk
Lwand affiliated Apsd GOy -
This, of course, would opan_ up many new vxstas aud avenues of approach
- and investigation. - C - -

Therefore, it is our proposal to_coatinue to conduct our research T T T
activities as foilows:

The continuing program of work WHNHEUEMEEM i1l be biologi-
cally and enzymologically oriented to determine the stepa involved ia o
the intermediary meatabolism of alcohol,

b8

A. A comparison of the incorporation of acetate 1.t and S
cthanol 1-C* " io fat fractions will be madea to determine whether the . —
pathway of ethanol metaboliam enters the acetate stage.

B. In view of the fact that large doses of ethanol will inhibit ™~~~ .-
methanol metabolism, atternpts will also be made to compare the pathe — - —
ways of methanol vs, ethanol metabolism, The influence and effects of
catalase, both in vivo and in vitro, upon methanol and/or ethanol metabo-
lism will be iuvestigated, - - - - -

C. The role of alcohol dehydrogenase in reducing glyceral-
dehyde to glycereol and its relationship to the effects of fructose in in<--— = E
creasing the rate of ethanol metabolism will also be investigated, The - ' ’
~implications in this specific instance hold great promise towards devising -
an antagonist against the depressant effects of ethanol, '

WhRnn % P\(:)}_LCZT o - 3

STNSITIVE INTELIGCE
IRCES AND fin H:ODb&

| g




' s
=y
BUDGET -
I.- PERSONNEL L
E Profegsional Servicea = R R
Neurologist (M,D,) 1/4 time B 8 “0- o
Neurophysiclopist (M.D.) 1/4 time =0- - :
- ' Enzymologist (Ph, D.) full time ' 8,600 P
oo __.__Regeavch Assistant, full time- . 4,200 : .
Subtotal $ 12,800 - -
II. Supplies (expendable)
Chemicals, glassware, otcy————-ommoe $ 2,000 - -
II. Experimental Aniinals (emall) o 800 o
$ 15,600
Univeraity overhead 15% . 2,340 E
$ 17,940
>

Yk i

cmmem .

\ZATINLG NOTICE
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S S ot
o 27 November 1959 o
I f .
i o  has in a sease "left the ship P
‘without a rudder’, Ihave b°cn¢a;tsmmeq Acting zecutive of the Decart- :
meant of MNeurclogy in his place. Urgeat reorcanization and unavoidable
confusion within the Devartment hag resuiied in iy delay in preparing
the aftachsd research proposals, N
.}
smber 30, 1959, It was -
researcl space and personnel o
oF &n additicaal vear subject to Jour 1 final
a.sl balaace of last year's wﬁvm] ble -
erefor g2, I would appreciate your grants— =
and auw xuxi iag exponditures from
P
R ¥ and the continuance
: Ry I & herewith encloaing ¢vwo .
.separate reloarch proposals for your Dcru‘” « Viithin our Sty © .
activitias, wo hove esteblished & coordinatad clinical program of investigae - . -

tion that is vaszarch orisata d.,,,,_,,,,,,,,,, e

L4

rort of m }rn bacn greatly appreciated. We ' -

Your previcus supp
hepe we will bo able to jusiidy your continuiag suprort and continue to pere
fovm In a meonner and fachion e ;‘ﬂi shed ORI : < ' T

B |

. - l - o H b ’ it
e e e ‘ Acting Lxecotive
- Diviston of Maurology .




_MEMORANDUM FOR: THE RECORD t

SUBJECT 1 Extension of SREEDRIEEN

Subproject #56, expiring 30 September 1959, is extended
without additional funds for a period not to exceed eight months -

e U

TSD/Chemical Branch

ot

o I“J

[} i;"-
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I hereby acknowledge receipt of the follewing two checks:

P OGN ""-"“.: 1nthe
u‘. pa.yable to the YT

on the 3 k
amount of $53 922

-
-

Cash:.nr's Check No. A20?870, d&tedOcto‘br 2_ 1958, drawvn - -

2 e 3 _ .o l’ B
official Check of the FimEsGENRNNEEY, v
dated. Seotember 30, 1958 mtheamount of$2,156 88, payable to =
i“ SEEEE AR i Tt L i d- Lo £ i
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INVOICE

ENIPICETICRS

(l) 15 is herehy eevtifiad that this-ls-Tavolice o+ 5 epplylng to - - L ot
Swrrg ot 56 of FAULITRA, _tr, Boporlormence - 1o satisfa t-cry that - = - G
: bring secomaliched in oocorday Aco,g th ol ugrw menksy -
4 peenda of tie pme b3 erd recaipts is on fils in
rig bill is just and corrsct and t;,:!. raynant hcruof’ L e
has not et boon wadd. .
— =
Giior, whg/ohomion) Divisica L
. 3 —TR
Dato: )
(.‘-3) It is het this iwoice erplics to uubprogeet 56
of EULTHEA h was soroved, ¢nd that tha yroject io being carricd
out in poeorcancs with '-:‘nc varorchdun dated 13 Arril 1953 from the DCL .
to the LO/A, exd the c~:’o»' asicn of ltais aw tl‘o Piby in subseguent ceuoronda. T
4 y + 4
Ticcarch Lirestor
. * = 2
Datet ’
_ ~
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17T Septesber 1958

~ MEMORANDUM FOR: THE RECORD

Lt

1 S SUBJECT : xsm'z'RA"SubpffoJe,g{"ng-,, 56

1. The purpos@_of_this project is _to 'proyége:funds,,to R SRS
continue the research progroa conducted by HEUNINOREND:sat .

L

‘] ," S R o Sei Al ": o Rl g
to exploit all the knovledge and- facllities- e.vailn‘ble to its director ~ "~

in providing answers to,specific quasticns of direct interest to the - -

Agsncy in the areaof sleohol intoxication.” In addition;, those areas

of basic knowledge requirced to provide these practical answvers will -

i

i be developed. o e

m bas submitted the attached progress report and

in the short prograss report ere preseptly in press. Included as a

——part-of-this project is & pr‘oposal from WW

h work will ,make, available a much better indicator

of alcoholic intoxication than is now availadblev Presumably it will .
vake possidle an absolute measure ¢f physiological impairwent duve to

alechol which will in turn caterially aid in the final phases of the B

'gcneral WOrK .
"‘"FGLP\} to: -

DY Wity of : amalis o - o
dte e ' 50~
m%_&_: ) ) & 2
) umw___ AR Wh“ﬂ&c\trq‘ ”
PR A RS

~ - e b e ATy R SV
R B e R e T R B e Chach s Lt b i - mE-Y 1




st i heke e re ke B e B 8 e oA s TRy o0 o Vet s e g e S o DU S R G A 03 (R

uis b vM\R—"iﬂf}‘; b {:Z L “f

i i t
JETCPE O PU RV SR
I | .

s S — -
- - -3, The funds for this" project will be transferred using the - -
8% o5 cutout in the
i % usual manner. i
i h.. Costes for this program for a period of one year beginning - '
kR 7Augu,té£,l 1958 are estizated to be $53;922 00 to which must be added
7 . 7,,7,,‘9,-2;‘:; percent (k%) fee to the. m(&,l% 88)," paking the,
f ' total amount $56,078.§87.> “Charges should be msde egainst Allotment
| 9-2502-15-202. £ )
) to submit to them a Ls;.unm&ry accounting on an annual . =
| basis of sll monies received- from,“ Aiso; it has been requested )
tbat any unex:poaded funds bve retumsd at the close of thew year. _
) 6. The requirezent-for-a siX months' informal accounting on- [
the' yart of the principal investigator 1s waived.: |
\ T. Title to eny permanent equipmeut purchased by funds granted R
_ mmn te retaired by mm lien of bigher -
gver—head rateg.
] 8.. ;'En*connection with travel under this ‘pro.ject, ‘it is agreed -
that the Agency will accept the™ t?ﬂ?gfd@@ﬁtﬁﬁon ‘and accountmg’vhich =
‘J cooform with the practices of mi, ‘ e
9..' It 18 agreed that technical reports reflecting the progress i

of the resszarch program shall be submitted at mutually acceptable intervals.

R

-

. N e
RO TIPSR . L R RS e Sl
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10. «ERNER is cleored through TOP SECRET and 1is avare

“-of the true purposes of the program. He has also agreed to comply

B MR T T el T

with the requirements of the Memorandum of Agréement.

-
o T [y
- -

P IUEN AT b

Chief
- , 76S/Chenical Division =~ -

APPROVED FOR C(BLIGATION OF FUNDS: -

W

Date: 9 -

Attachment: )
Progvess Report and Proposal ~~ ~ — — o

Distributicn: = e e

Original only. =~~~ = ° S
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PROGRESS REPORT ~

~ 7 Research on Anfagonists to the Depressant Effect of Ethyl Alcohol =~

As an informal interim progress report, the following research for this

year has been completed and is in preparation for publication.

1, Tri-iodothyronine —— -
T he prommence attributed to the use of tn 1od->thyronme as an agent

The d.osage:of tri- mdothyronme,used expexf;,mentally in oux dogb were
astronomical in relation to the usual therapeutic dose in man. Amazingly, _
the dogs tolerated the high dosage quite well and manifested only a vise

in body temperature and increased panting. The effect of tri-iodothyronine -

on the rate of alcohol oxidation was neglegible and cextainly not more than - -

that normally caused by the increase in body temperature.

2. Pyridoxine

The effectiveness of pyridoxine or vitamin B6 is essentially the same
ag that of tri-iodothyronine. It is difficult to account for the reputation
recently gained by both pyridoxine and tri-iodothyronine in the press with-
out the support of critical experimental data.

Perhaps this can be accounted for by the fact that the effect of a rising
concentration of alcohol in the blood does not have a linear relationship
to nervous system depression, bit rather a logarithmic one, Therefore,
there is a critical concentration below which the individual may appear
relatively sober and above which, by & very small margin, a few milli-
grams/100cc, a considerable demonstrable degree of intoxication is present.
Therefore, any agent, with or without any appreciable efiects on the rate of

__alcohol metabolism and/or concentration, given at this critical level, may

give a spurious impression of being an exccllent alcohol antagonist.

[ Kt Fad o

RV B LPRA
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3. Alcoliol metabolism in mice
___The effects of glucose, fructose, pyruvate, alanine, glycine, glutamine,
glutamlc acid and aspartic acid on the rate of ethanol metabolism in vivo ,
were studied in mice with equivocal results._ Data obtained were extremely — —— ™
variable from mouse to mouse, as well as from week to week, in spite of
the large number of animals used. There is strong mdxcation,;ﬁ that the mouse
may possess metabolic pathways for ethanol that are unique to that specie.

AR A TP S ot (8 AT R ey g TR S SR T n T N aein e s TP I R

4. Alcohol metabolismindogs—— ~——————— : -
Various compounds studied showed a definite effect in promotmcr an ,

increase in the rate of alcohol metabolism. Glycine showed an increaseof ———

25-50%; alanine 25- 60% H 'and fruc’t’ose Whicl*x crave an increase of about 25%. oo

In the case of acetate, the converse, a qlowmg of alcohol metabohsm scened
to result.

S. I,n vuro smdxes on rat and mouse liver shdes

Steps were initiated to*d.etermine where the block in alcohol metabolism -
by liver slices from fasting rats may occur. The most likely starting place
seemed to be the first step in oxidation, the conversion of alcohol to acetalde-
hyde. Since the necessary coenzyme of the enzyme mediating this step is
diphosphopyridine nucleotide, or DPN, the first experiments werc designed
to deterimine whether the coenzyme is deficient in the livers of fasting animals. -
Our experimental measurements showed that DPN was not deficient in the livers
of fasting animals.

Attention was next directed to the enzyme itself, alcohol dehydrogenase.
Livers were assayed for total content of alcohol dehydrogenase and it was
determined that fasting animals had a higher concéntration of the enzyme.

Sin¢e the equilibrium constant for alcohol dehydrogenase is far to the
left in favor of alcohol, it would appear that if the concentration of acetalde-
hyde rises, the rate of alcohol oxidation would be slowed. Therefore, semi-
carbazide, which couples with acetaldehyde, was added to the incubating
medium. Qur data shows that the addition of semicarbazide did not change
the xate of oxidation. Moreover, the addition of either acetaldehyde or acetate
did not change the relationship. Thus it-would seem that the accumulation of
acetaldehyde did not influence the rate of alcohol metabolism.

SENSIT
T SOURCES AN MEWOL

o



progress.

5. Radioactive alcohol and acetate
The deposition of radioactive carbon in the tissues of mice fed radio-

active alcohol or radioactive acetate indicate that the metabolic pathways -

for both alcohol and acetate were very similar.

HEN 'S”IVE i s
5 AND 1 WODNINVOLVED

(@

v

The possibility that the rate of oxidation and reduction od DPN may have
a direct relationship to the rate of alcohol metabolism was investigated,
The reduced DPN molecule (DPNH) must be reoxidized to DPN before it
T T is available to oxidize another molecule of ethanol. Three compounds
“capable of reoxidizing any DPNH which might accumulate were tested :
: methylene blue which acts as a short circuit between the flavin systerm
and oxygen ; ferricyanide which directly links DPNH and oxygen ; and
~  pyruvate, which in the process of being enzymatically reduced to lactate
oxidizes DPNH. Experiments show that pyruvate increased the rate of
metabolism in both the fed and fasting animal livers. Methylene blue and
ferricyanide raised the rate in the fasted animal livers, but not in the fed.
" From the promising leads above, investifation of the actual stateof ..
oxidation and reduction of the DPN in liver was undertaken and is now in

{

eq”



August 22, 1958 -

~Gentlemen : -

S -..We are desirous of coatinuing our work further on measures aimed at
permitting consumption of larger amounts of ethanol without an increase in
nervous system depression._Considerable progress has been madeinour—- - - -
research program since September 1,71957, i

The attached progress report summarizes our research completed to -
date. In the past year, we have made tremendous strides towaxrds a better ,
undeistanding of the interimediary metabolism of ethanol. It appears that the -
~—o o - o limiting factor in the rate of disappearance of ethanol from the body is due to
the rate of conversion of ethanol to acetaldehyde. Any measures that can in-
crease the rate of this reaction would reduce the overall effects of ethanol on
nexvous system depression.

Morxeover, we are now in the position of being able to conduct clinical : *
experiments with human volunteer subjects. This, of course, opens up mauy :

new avenues of approach and investigation.
. 1

Provided we are able to obtam a .svpplementa_l_ w;fc.r the coming ygar, )
' PR Who is at RSN s ol

foo , i LT Ry , can ~-

conduct a series of expeuments to (xtelmme whether c)r not tranquxhzers exert

B © a synergistic and/or supplemental effect or action upon the usval rate and degree
of alcohol intoxication.

(;

L]
Vi
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Therefore, it is our proposal to continue to couduct our next year's .
investigation alorg the following lines : -

~ 7 1. Expedite the removal of alcohol from the blood stream through
selective metabolic pathways. )

Preliminary studies indicate that glycine, alanine and fructose
‘will increase the rate of alcohol metabolism. We plan to determine
~ whether or not these_effects are statistically significant.’
~ We also intend to continue studies on the intermediary metabolism L
of alcohol. Experiments have been formulated to determine the effects
of lactate on the speed of alcohol metabolism; the effects of pyruvate on

~ the DPN/DPNH ratio and the use of another enzyme system, such as the e
oxalo-acetate-malate one, to reoxidize the DPN coenzyme so necessary
to convert alcohol to acetaldehyde:

The use of radioactive alcohol will be continued in the study of
intermediary metabolism pathways.—After ingestion of radioactive
alcohol, various tissues and fractions, including the water soluble -
fraction, phospholipids, non-saponifiable fraction and fatty acidswill_ - -~~~
be isolated and their specific activities determined,. :

2. Determine the effectivenessof various types of fat and fat products
in delaying the absorption of alcohol from the gastrcintestinal tract.

) Preliminary work demonstrated that fat will delay the absorption ' R
of alcohol from the gastrointestinal tract. We intend to initiate clinical __ =~ - _
studies on the various types of fat in this respect. Expressed fats and ~— - R
oils, theobroma, butter, suet, lanolin, kaolin and gastric mucin will be

investigated. .-
The effects of wine buffers on the rate of absorption will also be
investigated clinically.
~ o9 .




Q | ’ s

- 37 Determine the effectiveness of sympathomimetic drugs in delaying v
- -— - -~ the absorption of alcohol from the gastrointestinal tract.
———Since the absorption of alcohol from the gastrointestinal tract is
related to the emptying time of the stomach, the effectiveness of various
i ~ sympathomimetic drugs, such as nalline, Bonamine, ephédrine and others,
N “ will be investigated.
" "The following is the proposed yearly budget: . ,

I Professional services
Neurologist ( MD ) half time $5,000.00
Feilow, neurophysiologist ( MD ) 2/3 time 7,200.00 -
Enzymologist ( PhD ) full time 8,500.00

I Technical sexvices -
Technician, laboratory 4,800.00
Sccretary 4,200.00
Laboratory, animal keeper : , 2,000.00

il Cilinical subjects , 1,500.00

IV Equipment and apparatus 1,200.00 .. .

V Supplies, expendable ( radioactive alcohol, etc) 2,000.00

VI Large animals ( incl upkeep ) 1,500.00

VIl Travel ( alcohol meetings ) 1,000.00

Sub total 38,900.00 3
"University overhead 14% ‘ '5,446.00
Total 44,346.00
=3-

- SEhSImVE et
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“e

B o
The research proposal and budget for SRONIESREREERY o nd his added
" research activities are attached. His proposed research would certainly
' ,,,Y??ld 1pva11;.ab1u data specially suited for your purposes.

“We are extremely grateful for your generomty in suppoltmg us and wexe . e

it not for the extraordinary opportunity of having wnh us, we
~ would most certainly not request a supplemental “ At this tlme however,
_ we feel that this opportunity should be exploited to the fullest.~

.n..;

- . ’

* Your immediate attention and consideration would be gxeatly appreciated.

Sincerely yours,

Professor of Medicine -~
( Neurology )
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PROPOSAL

To determine whether or not tranquilizers exert a synergistic —

""”*and/or supplemental action upon the usual rate and degree of alcohol

intoxicaticon. .

INTRCDUCTION

R o e

';th‘!ru:r

— The present day definitions of anxiety and stress remain in
dispute. However, anxiety can be considered essentially a human
~function because it is associated with the capacity for delayed re-

action, self reflection of motivation and the capacity for projection

of the individual into the future. The concept of stress revolves

‘around the arousal of anxieties. In general, anxiety may be aroused .

—-by any condition which threatens the integrity of the organism. -~/

Therefore, any stimulus may, in principle, arouse an anxiety res-

ponse because of the particular meaning of threat it may have for

that particular individual. However, we can distinguish a class

of stirnuli which will invariably produce disturbances inmostin="~ =~ =~ =
dividuals. The term "stress' can be applied to this class of
conditions,

Acute stresses and anxieties with in our social patterns of -
behavior necessitates the use of tranquilizers on the part of many
persons to adequately meet and cope with these problems. . Often
times people will partake-of "a few tranquilizers' prior to going———
out for an evening of social-drinking and partying: How does the
combination of tranquilizers and alcohol affect the motor skills,
sensory processes and ckitical judgements which are not normally
affected by ecither tranquilizers-or-al¢ohol taken separately? ————————— -~

Therefore; the following course-of investigation is proposed:- T

To determine whether or not tranquilizers exert a syn-
ergistic and/or_suppléemental action upon the usual rate ... ,,,,,7,,,:,‘
degree of alcohol intoxication.

1. Design and test methods involving clinical subjects
which will'descriminate between normal, tranquilized,—— — —
alcoholie, and tranquilized-alcoholic states; and for
particular and specific-states or effects which can . &=
eventually be related to overt behavioral responses
of a sort which entail some possibility of practical
exploitation, .

2. Validate the above methods and effects in normal
humans and relate them to alterations in mood and
behavior in as objective a fashion as possible.

The above methodology will involve the use of a Nystaginograph,
electroencephalograph {Lead II), Breathalyzer, Polygraph, and
Drive-U-Meter. Biochemical methods include enzymatic and bio-
chemical determinations of alcohol levels in blood, urine, and saliva,

It is envisioned that at the end of a ninety days study, some

- definitive answers, substantiated by objective data, will be obtained. =




:/.n.,\‘

S BUDGET

“The following is the proposed ninety days budget:*
I, Professional services
-~ " a, Neurophysiologist (MD) $2400
e (Full time)
~ ~ — ~b. Neurophysiologist (MD)
s (Half time) '~
.c. Neurologist (MD) - s 1050
(Half time) S e '
II. Technical services .
“a, Technician,_ Bio Chemical-————— - . 1200

b. Technician,"Neurophysiological 1050

c. Electroencephalographer —

d. Secretary - : L o
III, Subjects, Clinical————— =~ "1500
IV. Supplies, Expendable RS 300
Y. Equipment and Apparatus 900

Sub total . 8400 s
FQVIL “overhead (14%) o e

e Total 9576

*¥(his budget has since been extended to one year without change in funds.
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7 . : 22 Septerber 1958
i
BN FivARCS DpIvIgiesx
ViAo : 169/ 3udset Cfficer
SURJICR s OULIRA, Subprojent 56, Involce i3 SR
- - Allctoment 9'%)0:)4'2 90.. '
| 1. Invoice Ko. 5 15 attached covering the ebove euoarojﬁgt.w; S
Peyaent should be wade as followsd :
Cashier's choek dn the smount of $53,982.00, drewn
on o NINENEw /- ’
Cachicr's chock in the ascunt of 82, 15 &3, drawn e
o o YNNG (=
fzdse paysbla-to
should be forwocded to Chlef, 753/Chemlcel
j Divicica, throu n TG 5/bedget Officer, no later thea Honday, 6 =
3 Ostover 1553,
7 J
> 3 to’c'zl anouny currbntly author.
fzed wiley 11; i8 ansicipated thot

. uL:}i':. Tonal Sands
b ’\ﬁ{u” gy et ,-J L\.’ L].Ob'..\,&-

e - T
RLERS . O

prguuu,, the files chowld

: ' s /uhe' sdeal Divisicn

Abinsheents:

invoice and Coptidicoationn
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RECEIPT

I hareby acknovwledge receipt of the following two.checka:,,_

1 1958, drawn on the

Cashier's Chack No. 1CP 6563111 dated April 30,, 1958 m the - 3

amount of $l,048 80 3

“’“fn on ‘ i
p«ayable to =N R Sisg

N e

Y

,7/: oo _ » 4 _ 2 n_‘ » ,;'h_i -r S ~ 7 g ‘ et in the Mount 7777777””’7;:77

g

e i

/ - B —

Date: ) X -
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21 Aprid 1958
ff_l..wé‘mlf' ¥en:  CilIE?, FItdd
VIA t 133/Budget Of I
s MOILTHA, Subtmiole
Allotrent T=2504 s -
l. Involee Foo b 15 ast subprolret.
Fayuent h@“.LCL b2 rede 8 10] - -
Coshisr'a chock in tie dra.wn
on n R, .
Ceshier "'{ C"‘"""}‘ iﬁ ho guaoun WG ,Qg,,t“l "J]“J &J, arawn . -
on & 5 -
: heuld ba forvarded to Chiaf, ‘83/ Ches ncﬂiii;';;,;;% .
Divrsion, thy i‘:A.:n 25/ Dudget Gifiesy, no loter thun b tondes J, e N
12 oy 1959. :
3, Shis involes rovresents tho total sxoamt curvently :
thorized wndor adoreizes 56, - Howover, sincs 1t is sat feipated
ok w.dstluz.eJ. 33 vill ta obliznied for _twis project, the - A .
0ot 1‘*“- clc*"*' Y , 7 . ey
,\Q....!\ T {'}F '::54{5{!:"5 o
L -
wes C“mic»n-.l Division
Attechonta:
Irvolee ond Cevtiflonilen
Liptributicns
(g & & = Aldreste: '
Y nes/inen _
2. v:‘m,’cr.l -

s‘,—:%/b_‘:”' 21 Lpr 1959)
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(1) 3t is :"’”"’f‘ by contifled . this i Trvoice Fo. W arolying to . -
Suberolect S5 of IINIERN, 4 cerfvluonce 18 8 'Lﬁa‘s:z:n“r, et .
sm**f-.«.,;m are boing secotpiishiod in accoliabio Wi 1rh patual aoneeosats, )
et a dst a,_'m comndn of e roamgnte ':‘d. reesipts 19 on fiig in
i €os /oD, that thin bill is ‘}‘df*& zu, covroct ood that payuent thersol -
! Yeg not y3b Teen wand - e
; Hied
TLaflnanicad Livieha :
: Latet
H
: (2 . 15 hancby errbified tint this invoice spplied to Subrrolect 66
- “‘.;‘1 wiiich vas Guly {w'.k.':ndl, enid thatb e oredoct is teing
oud in ¢ % "xt.,-r:f'*wx St od 33 2prild 1853 Troa
o e FouiE cushecity in pubseguens
3 o
]
- S
.:e,a..u*m ireioy
! Tatas *
i
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I hereby 2
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' the amount of $13,110.00

A PR TR T Y

_raﬂhier'ﬁ check No.

,Treasurers Check‘No 68094 '-=~"€latcd

of $524. 490.

acknowledge receipt of the following two checks:

A176790 dﬂted ‘\ugus.t 2.:, 1957_ drawn
on the A - L ey A DT T e T ‘ ¥ in

August 23 1957, drawn on
. in the amount

the SERNSHSRHGRERTRERIRTEIRCOTISIS.

e s
A et Ty e RO B asu_:t.g. " v e ,_*.nwhi
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5 Augost 1937

™
CAEMORANDUM FOR: CHIRE, FINANGE AV ISION
via t THE: Dudget Clficer
5URJELT i MEULTRA, Subproject 56, Inveice &3
&llat t 7+2503-10-001
Y. invoice i3 coveriag the above subproject iz atiached.
| Other iavaicas will follow. It ia requested that payment de wmade
_.as folluness ; e
. Cashier's check in the «mouat ai 13 no 00, drawn - o
C on 2 GEINED C |
Gashier's chack ia the amount of $524,40, drawn on
Y ’ - L.
é Z. Ths ches kﬁ should bo forwarded to Chief, a5/ Chermical
Division, thvevzh Tiu Budget Gfficer, nd iatee than Tuesday, - -
20 Auoxst 1937007 ':""7(/0 :
L ]
- X
VP R
tificatious .
T ‘ o e - o
e e L PHE
i}r'!;; F2 F, . nf.“ih‘ BLee ¢ L L PEpd vl

1 - Compirellor

1 - TSS/FASB
2 - TSS/CD
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INVOICE .

N 3
---‘----.ﬂ-ﬂ‘ﬂ‘--.-.-‘\----“ﬂ‘-‘----ﬁ-'--‘ﬂ---‘-..-.il‘-....-"“-“.
B CERTIFICATIONS
(1) 1:is horeby cevtilied tani ! thig is Inveice No. 3 applying to SuLp!‘o_yect o
R that periormance is natiefactory, thai serviceo are being
) “cmrdoﬁce with rautua) agreements, that ac Jdetailed apgenday
 of tie prymentt and recesipts is on Gle in TU3/CD, that thig bill ia judt and ’
correct ond that payment thorest has not yet besn made.
Zeting Chief, T/ Chemical Rivision ,
Date: -
(2) It is ‘m“coy certified that this invcice Bo hee to ux.‘\prcject F .
MEULTRA which wag duly asproved -tmd that the projoct is being
carrizd © 't in aceordance with tha e ndum dated 13 April 1953
from ¢he DCI 1o the DD/A, aand ths ex teuawn of this aushority in subsequent -
meinoranida.
L]
Rasesrch Director o

Data: : ) -
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SURYII T AUL T4, Sulprolect 36, Additioaal
- Authorizatien No, '}

.

qont memeranda, Subprcieet 36 waa previously

o authortly in sudazuen

approved. Undor the sune aulloridy an ndditimﬂl sum of §40, 903,28
! .

; has boon autiorized to cover the subpeoject's expenses (theredy

i , |

princing to a towal of §i0, 993,20 Tunds obligated during FY 57)/

: 1o ba oarged to Allgiment 722362<10-001,
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3 19roET; OO BY AmeNSy - - .
L ' e T MEMORANDUM FOR: THE RECORD -

 SUBJECT: MKULTRA Subproject No. 56
E kv 7 1. The purpose of this project is to provide fund o continue
}t < the research progrdm conducted by BIREEAREEIARINY at me

e et o By This™ program xs desxgm.d to exploit

, ,all thp knowledge and facxhtleg available to its director in provxdma

- answers to specific questions of direct interest to the Agency in the -
- area of alcohol intoxication. In addition, those areas of basic knowl-
~ edge required to provide these practical answers will be developed,] -

"It should be noted that although the attached proposal describes the 4
facilities which will be used in the study, the program itself was - L
deliberately described in general terms in order to comply with its

unclassified status,

2, Attached is the research proposal submitted by ma__ ,
C,m requestmg a renewal of the project for another year.fAccord- e
accomphshed in a relahvely qhort pemod of time, to wit: addxtlonal
laboratory facilities have been equipped and placed in}& functional
state, additional personnel have been recruited and specially trained,
and substantive research completed to date and now in progress,

3. In view of the above, it is desired to describe more
specifically the various phases of the general program to be initiated
or continuad as an extension of research activities now in progress,

(a) Expedite the removal of alcohol from the blood stream by .
selective metabolic pathways that will allow the alcohol to -
be stored rather than completely metabolized, " Studies will A
be conducted on a number of agents claimed to expedite al-—— — -~
cohol metabolism (alanine, pyruvate, fructose, alcohol de-
hydrogenase). ' : '

(b) Determine the effectiveness of foodstuffs in delaying the
absorption of alcohol from the gastrointestinal tract, In-
vestigations will be conducted on the effects of various fats
on the absorption rate of alcohol, The effects of gastric
mucin, kaolin and wine buffers will also be determined,

(c) Determine the effectiveness of sympathomimetric drugs in

»‘.‘-

R e R I GO T TN RN L A T AR Y e e g S TS 1 RS A E AT e e syl
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: B " delaying the absorption of alcohol from the gastrointestinal
i tract, The effectiveness of various sympathomimetric drugs
_==soo o7 = on the emptying time of the stomach will be investigated on

larger animals, (Amphetamine, Naltine, Bonamine)

3. The funds for ,tjhis,projec;‘t will be transferred using the - -
=8 sesn LIRS Ao S S N as cutout in

g

the usual manner:-

Lt

4. Costs for this program for a period of one year beginning
August 31,1957 are estimated to be $39,330.00 to which must be 6

o -~~~ added a four percent {(4%) fee to the'® _ ($1,573.20), %
making the total amount $40, 903, 20, Charges should be made against -
Allotrrent 7-2502=10-001, '

BRI nos requested SRR

@ st EaReEEE to submit to thern a summary ac ounting onan— :
annual basis of all monies received from mél&lso, it has been

requested that any unexpended funds be returned at the close of the— - - =
grant year. .

6. The requirement for a six roonths! informal accounting _ _
on the part of the principal investigator is waived, - :

1. “Title to any permanent equipment purchased by& S
S shall’ be retained by EBRIURR in licu of - -
higher overhead rates. , ’ '

8. In connection with travel under this project, it is agreed - .
that the Agency will accept the travel documentation and accounting

which conform with the practices of ‘?@‘ -

e 9, Itis agreed that technical reporis reflecting the progress
of the research program shall be submitted at mutually acceptable
intervals, -

QL
10, GERNESSNANNGis cleared through TOP SECRET and is

aware of the true pﬁ;rpbses of the program, e has also agreed to

by anthol Ly of: “

éates

l v{ “(J‘

o eI e e TR SETO S T
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comply with the requirements of the Meméranﬁum of Agreement,

hief,h‘Br'a'ﬁch n _
TSS/Chemical Division

APPROVED FOR OBLIGATION  Approved:
'OF FUNDS:

L

Research Director - T ~"Chief, T/SS/Cheniieal Division

IR
Date: 4%t

Attached: i , , )
Research proposal — ~——— -~ —= - — -
Distribution: e ,
Original only _ R
b
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We are desirous of continuing our work further on measures

aimed at permitting consumption of larger amounts of ethyl alcohol

without an increase in nervous system depression, -Considerable =

i progress has been made in our. research program since 1 September -
19586,

Our laboratories have been equipped and placed into function-
ing condition since the last visit of your representative, The suite
of three rooms in the Nurses' Residence hias'been converted intoa
. (-Biochemistry Laboratory JRASUERSNNNENEES an Enzymology Labora-
ctory for JEREBIBIRAY and an office and machine shop for myself, The
Enzymology Laboratory is set up for in-vitro work with tissues and
enzymes. In gddu on, a Neurophysxoloay L,aboratorv, named for our
Jacent to the Ammal Surglcal Operatmv Th@atre, on the fifth floor of
the Medical School Building, has been allotted to the Department of .
Neuro\ogy unider rae,—As a nucleus fo“ expanelon, the Neurophysi- - - -

o aas A

3 EEG and a Meditron EMG f - o

. As an inforinal interim progress report, the following research .
for this year has been completed or 15 very near completion,

e i A

A. The deposition of carbon derlved from the ingestion of radio-
active alcohel has been‘pubhshed under joint authorship with

WENYERGSY ond

L i e g ATOU B R S8 T8 £ e RN A K T T e L LT R AT G T AT R T e
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_tional state of the animal is very important and if this is maintained =

--respect,

&
-2 - i
B. A paper on the EEG in acvte alcohol intoxication has been {_
submitted for publication to the Quarterly Journal of Studies g
~on Alcohol,
: 'CL We have completed a paper on the effects of premedication

~"with nicotinamide on the specd of alcohol metabolism,

D ~ The comparison of the daposition of radioactive carbonin - ~—=- - =
the tissues after continued feeding of alcohol and acetate is -
“being completed by BREREARRC_— : p
E.  The dehydrogenase method of alcohol dg;tern')_ination has been -
standardized by % hereas (N , continues

~to refine the dichroinate method, With these two micro
techniques developed to a satisfactory stage, in vivo studies
on mice can be conducted, : :

It is our proposal to continue to conduct our next year's in-
vestigations along the following lines: ,

() Expedite the removal of alcohol from the blood stream by
- selective metabolic pathways that will allow the alcohol to be stored i
rather than completely metabolized. w——— e
We plan to study the effects of a number of agents that are oo
claimed to expedite alcohol metabolism (alanine, pyruvate, fructose, .
alcohol dehydrogenase).- Preliminary studies indicate that the nutri- - .

at an optimal state, none of the agents show any. striking, if indecd o
statistically significant effects, : b

(2) Determine the effectiveness of foodstuffs in delaying the
absorption of alcohol from the gastrointestinal tract,

Preliminary work deraonstrated that neither carbohydrate
nor protein can be expected to delay the absorption of alcohol, How-
ever, fat was found to be effective in an inconsistent way,

We intend to continue studies on the effects of various types

- of fats on the absorption rate of alcohol, (Expressed oils, olive,

peanut, theobroma; soft animal fats, butter, suet, lanolin.} The
effects of gastric mucin and kaolin will also be investigated in this

V.

" l‘

NOTICE

'
(N
.

LLIGENCE _
N3 HVOLVED .

= S e S TR S AN T U A LTRSS A R S S BT L L8 T TN S S T T AT T
" al W




b on A Ay o g 3 bt

S b

el -\ A 3
®. : :

-3 -

Work on the effects of wine buffers on human subjects is - /7
being continued under the auspices of a

o

E ('3);; ;t —-Determine the effectiveness of sympathomimetric drugs in
 delaying the absorption of alcohol from the gastrointestinal tract,

~ With the addition of the Neurophysiology Laboratory, we plan.
to re-enter the ficld of working with larger aniipals (dogs, cats), and

testing synergism and antagonism between alcohol and other drugs.
[]

‘Since we are convinced that the effectiveness of fat in delay-" .
ing the absorption of alcohol from the gastrointestinal tract is related

to the slowing of the emptying time of the stomach, it is desired to
investigate the effectiveness of other measures which might have the

. =D AY

same effect, The sympathcmimetric drugs suggest themselves as—— —

likely candidates in this respect, (Ampnetamme. Nalline, Bonamine,
Ephedrire,) . . : T .

In order to utilize to advantage the increased laboratory space

now available to me, I plan to increase my research staff and also, ~ — — -
my own active par tic\panm The following is the proposed yearly — - -

budget:
Neurologist (M.D,) half time : $4, 000,00~ Ce
Fellow, neurophysmlogT(Ph D, ) 1,500,00 "
Enzymologist (PheDy)- 8, 000,00
Technician, Laboratory — 4,000,00
Laboratory, animal keeper————— 2,000,00
Equipment & apparatus o 3, 500,00
Supplies (chemicals, radioactive
alcohol, etc.) 3, 000,00
Large animals (upkeep,- etc.) 1, 500,00
Travel 1, 000.00
_ Total $ 34, 500,00
éMOverheadl‘}% o 4,830,00
$w, 330,00
- q ‘) 2 )’ ,‘
J EE
53 3

srmnuw ;
SCURCTS AND MRHO:
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: It is our hope that with our assermbled research team,
_more definitive results will be obtained in the very near future,

Professor of Medicine |
(Neurology)

ET st 4
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RECEIPT Q) |
% ; representing ,

, , A
Receipt of $3, 628,76 from the
“a return to the Agency of surplus funds under coatract RD-37 from

Py Y L Ty T v eaea .
TR SeiR! H e 7RG 1 Y 3 Nk
- @ z MRS Kb eari s IR Eb i B TR Sb LNt IS SN £
N B '

1, o e

Date:

a~




RReceipt is hereby acknowledged of the sum of §2, 360.40 in cash..

-~

.
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RECEIPT

Recelx of §19, 440,63 ivom the @l

¥ rct-.g'n to tne Agancy of surplus funds under contract Lin=-37 from

Date: (:7“’/ < / A
A
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I berety askmouladge vecoipt of the folloving two checksi o

Ctxe;i-ier' checic flo, DIt g 5652d&ted zpsil u;, 1956, drews on
- g f T ey in the
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MEMORANDUM FPOR: THE RECORD . .~

1. The purposa of Suproaect 56:13 “to- continue{work on

. 2. The scop2 of tke research program- mll be to pursue - - - . o
studies on determining the effecktiveness of f‘ocdstuf;s in
delaying gbsorption of alcchol from th gastrointestinal tract;
deternining the eflfectiveness of various “syupathomiometic dnwb
in delaﬁn:_; the absorption of alechol froam the gastrointestinal
tract; expediting the removal of alcohol from the blocd stream
by selective wmetabolic pathways that will allow the alcohol to
be stored rather than completely wetabolized, and developing a
simple and reliable test of tolerance to alcohel for use in the -
selection of personnel and prediction.of-behavior.

e

Cad

3. The cost of this prosran is estimated to be 930,400.00
for a pariod of ona year, To this sum must be added $1,216.00
representing a four percent service charge-to Lt

Therefore, the total cost will not exceed $31,616.00. ]
Charges should bg,made against Alloteent 6-2502-20-000.. . - =~

= c f¢fv

6. It was mutuelly agreed that dowmantation and. accounting
for travel expenses which are reimbursable .
shall conform with the accepted practices of that institution.
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10 February 1956

Gentlemen:

We are desirous of continuing our work-on measures aimed at permitiing
consumption of larger amounts of ethyl alcchol W1thout incresse in
nervous system depression. Progress.in the past year has been slow;
this may be atiributed largely to the necessity of wy devoting a
larger share of wy time to development of a growing Neurological
Service in the Madleal School, As a result of this effort,
has nov secured support from {EGTRERAS i ORISR e
8 vhich have made a re31dgngy training program in Leurology

possible, with increased personnel to put it into effect. Accordlngly, et

I will be able to again devote a reascnable amount- of- personal time to
research in alcohol, and want to take this opportunltv to apply
for continuing support. :

It is our proposal to conduct our 1ﬁvestigations along the follow1n~
lines:

(1) Determine the effectiveness of foodstuffs in
delaying ebsorption of alcohol from the gastrointestinal
tract.

Preliminary wvork relative to determining thz effect
of various foodstuffs in slowing the absorption of
alcohol has been of more promise, in that, as set
forth in the preliminary report forwarded to you
previously, thz ingestion of reasonsble amounts of
fats or oils previous to the taking of alechol
has been dewmonstrated to lower significantly the
peax value of blood alcohol concentration. We
believe that further work along this line is indicated,
10 determine the optimal timing of the fat ingestion,
and. the degree of wniforuwity of the effect in 4if-
_ ferent individuals.

\u:
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(3)

Ce - O

(2)
Determine the effectiveness of sympathomiometic
drugs in delaying the absorption of aleohol from
the gestrointestinal tract. .

Since we are convinced that the effectiveness of fat.

- in this regard -is related to slowing of the enptying

time of the stomach, it is desired to investigate the

_ effectivencss of other measures which might have the

same effect. The sympathomimstic drugs sugpest
thenselve as,likglyican@idates; indeed amphetamine

“was showvir to have such an effect. Although

such measures cannot be expected to dslay indefinitely

_the absorption of alcohol into the blood, they may be
- sufficiently eficctive -to delay- absorption until the

stomach can be emptied by induced vomiting by some
individuals with some facility in this maneuver. Of

course, the ideal substance would be a compound that .

would combine with the alcohol in a form that would be
unabsorbable, and it is possible that sowe such com=-
pound not in itself unduly toxic might e found.

Expedite the removal of alcchol from the Hood stream
by selective metabolic pathways that will allow the
alcohol to be stored rather then completely metabolized.

Another point of attack on the problem is the search
for measures that will expedite the elimination of
absorbed alcohol from the body.  The amount eliminated

in the vrine, breath, and sweat is not of'sufficientfﬁumw,;ﬂmﬁ,W,W
magnitude to be of practical importance even it

doubled, and obviously a greater increase than this
in volume of any of these channels would nob be
practically acceptable for the purpose in vwhich we
are interested. Increased combustion of alsohol,
espacially if coupled with slowed absorption, might
be highly effective. If the normal pathway of
complete combustion to carbon dioxide and vater

alone is considered, one is limited theoretically

by the fact that the ordinary rate of cowbustion
supplies about half the caloric output needed for
the body metabolism of a sedentary man, and thus

any considerable increase would produce an excess

of heat. Even so, it is probable that the difference
of rate of alcchol metabolism brought about by a
diet that will favor the burning of protein rather
then fat will be of sufficient magnitude to allow
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alecohol to be absorbed at double the rate without

an Iincrease in the slope of the blood aleohol curve.,

"~ Bven wore effective would be measures aimed ab pro- - - - oo oo

moting storaege of the-alcohol-by utilizing alterna-

- 4ive metabolic pathways, so that combustion would not

ba complete, btut that the acetate formed from the

~alcohol might be coaverted to glycogen or fat. Work

of others with tracer techniques-using-radioactive o '
carben incorporated in alechol seems to shew that a ' '
small proportion of the alcohol takes this pathway.

It is our desire to explore this possibility more -~ ~ -
fully with- long-tﬁrm feedlng experlments in rats - -

VVDevelon a simple and reiiable test of tolerance to. . o )
alcohol for-use in-selection-of” peroonnel and PLE s T R e

dietion of behavior. . .0

We have demonstrated (and indeed it is comron Know= -

ledge) that individuals vary greatly in their resiss

tance to the depressant effect-of alecohols Indéed T T T

it is because of this difference in tolerance that =
the vhole study Is necessary. Would it not be prof-

itable to develop a simple and reliable test of

tolerance to aleohol which would be of valve in
the selection of personnel whose mission and job

might entail the necessity. of consuming corsideradble
quantities of alecohol?The techniques which we have
developed over the years-in-this: type: of research

should be valuable in this connection.

It is our proposal, then, to explore further the
effectiveness of foodstuffs and drugs in delaying
absorption of alcchol from the gastrointestinal
trast; to investigate by the use of alcohol incor-
porating redicactive carbon the possibility of ex-
pediting the removal of alcchol frou the blood by
favoring metabolie pathways that will allow it to be
stored rather than completely burned; and finally to
develop a simple and reliable test of tolerance to
alcohol for possible use in the selection of person-
nel.

2t
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The eXperience in this type of researcﬁ weé have alrepdy gained over
a period of somz 25 years in similar investigations. We also have
- the facilities for determination of blood alcohol concentration, and

apparatus for testing the degree of nervous system depression produced -
“———=—-"by alcchol. My own active participation in the work is reascnsdbly as- -+ . %

sured by the addition of personnel to the Medical School faculty to

take over the bulk of the routine teaching and administrative datail

of the Division of Newrology. It will be necessary to secure additional

technical assistance, and if possible a rescarch Fellow trained in

" ‘neurophysiological techniques to assume the burden of the actual test- - S

ing of subjects. Funds will also be required for reimbursement of .
- subjects for this rather unpleasant and arduous research, &nd their : -
—-————— retention in the hospital under observation during the period that -

they are intoxicated.

~ The following is the proposed yearly budget: === - -

_Neurologist (MD) _.9,000
Fellow, neurophysiology
- (PnD) 6,000
“Technician, chemical 3,600 E—
Clerk-secretary 3,000 .
Laboratory-animal-keeper - - - 1,800 s g
Equipment & Apparatus h
(Classwave, ete.) 1,000 .

Supplies (Chemicals,
radiozsctive carbon,

alcohol, etc.) 3,000
Subjects' fees (incl.
hospitalization) 3,000
-
TOTAL 430,400 "
' ':Althouch it is'hoped that definitive results might be cbtained in a .
- __year's time, it would be highly desiradle in assembllng such a team
to plan Aor at least a two-year periods -
Very truly yours, .

, o , Professor of Medicine
- 7 B ' (Weurology)
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