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Drug/ Behavior 11odi fic_aJ; ion .... ---

' . . .·. 
materiaLresponsj.ye to FOIA 

requests~·~----------

0 Nothing_ re_spons i v~-~~·.ras _found. 

((I -The ·rallowing~doc.Ulllent:_~c were 

( \. considered responsive and 

sanitized for r~lease or 

released unsaniti~~d·~ _ 
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01 FICI: OF CO:-.!lROLlEit 

ApriL29, 1960 

. . . . ··· ........ . 
, ---'- • • • ,.- !, 

for the period September 1, 
- . 

Sincerely yours, 



Financial Statement 

September 1, 1959 to I!'ebruary -29, 1960 

Balance Aucust 31, 1959 _ 
.• 

Expenditures: 

Salaries 

Equipment 

Supplies 

TOTAL Expenditures --------- i 

Balr-.r.ce ::february 29, 1960 

- - -- d .... -nd "'"·,x·ovod the submitted 
i h:wc examine .... .,. .. ~ 
..;:,pc·ndi turc.:.. 

Chil)f 
'lSS/Chl':)lCJ.1 Divialon 

·' 

5,423.~0 

2 5t)7;-6T~ 
.::...t,--~---

\ ., ,.--
1 

= 

(471.07)- - ------- -



oH 1(.1. 01' co:-<TROtllR 

{) ,-... 
I ' 

""' 
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) 

/I 'I 
i -.,, 

tole are enclos 

("'8 rJ 
UNIVERSITY 

November il, 1959 

our financial statement 

for the year ended Aueust 31, 



···-- ........... ·--~·--- ... ~-~- .... ca. - • --~-- .. ··-'*!'~···"""'<•"'·····---.~~., 

Financial·• Statenlent- ---:c-=-

September 1 1 1958 to August 31,--1959 
• .. "' .I 

Balance Au~st 31 1 1958 ·· 
Funds Received 

Expenditures: 

Salaries 

Fello\lships 

Tea vel 

Equipment 

SupplieS 

Total Expenditures 

Balance August 311 1959 

1,000.00 

556.05 

11,351.03 

4,851.25., 

\ 
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· that 
l _the 

IJ 
of 

I_ • -• 
, __ 

April 28, 1961 

Ve a.:re enclosing a copy of t.hc..t-fim:~ncial- st.a.tement ,.,hich 
our :r.eco:::ds sho~-~ -was for,mrded on-/,p~·ill3 1-1959· 

If 1-:a can be of further essistnnce, plense c.o n_.<~~~~ 
•.;;\.. 

to cell o~ u.s. - ~ 

. ~- . 
---~.;:;--;---- --

C: __ _ 

• 
~~ ' 

F.nc. 



"' -- ~ - ---- -. -· < - --.·~· 

Q_ 
COPY 

Fj_n~ncial Stctc·::ent, 
Sep~cnibe::.- 1, 1957 to '"-t!G_lst 31.1 1958 

F:tlcnce htE":st 31, 1957 
Y':·ndo Received 

Trav~l 

'Iotal Expe~clit1..~res 

Bal;mce Aus"':.st 31, 1958 

'I li::l.VC c~n:-.:ir:'"d 
.cxp~nrllt·,~rc:>. 

'; 

15 ,1~8'~ .14 

667.00 

4,052.59 

4,589.90 

4,808.18 

9,J67.00 

---, 
f,/ 
1 

3 15,053.90. 

~-<~-Q~ 50,3o3.90 I 

39.~-56_8.81 

10 815.09 
~:..z.:-----· 
--,~~ 



- - 1__ 

' 

l 
l 
t ~ 

l 
I 

l 
l 
f 

I 
! 

'
' ;.....• 

11 

I:""\ 
I. 

l W~ll you please send 

I J or the· 

27 December 1960 

--- ____ ________._ 

.. · MZ .. c 
In check through our project files ¥e find the above account

is miss.i.ng. 

Sincerely yours, 

~ ,. .. .. T • • { ., 

• • ', ~· '"',"' -... :.: ....... 0. -:· • • • - -· ~,:_ l 

..... - -" ... • • ·-·.·r - . -

----r 

. -~ 



"· 

' ·' 

UNIVERSITYdt 

February 3, 1958 · 

He are en!'J.osing our fimmcial statement covering the 
1111 Ktl E I.U-·--·-=-----

for the period June 11 1956 to Aut.;l.lSt 31, 1957• -~Liquidation of ·- --
outstanding commitl;-,ents will be reported at August 31, 1958. 

Sincerely yours 

Assistant Ccfu-tl'Oller 



MA 

·l':inancial Stater1ent 
June 1, 1956_to Augus_t ~1, _!95_1 __ ··, 

Balance Juu~ 1, 1956 
Funds received 

Expenditures: 

Salaries 

Equipment 

Suppl:les 

1-~ainte::~ance 

$7,875.82 

2;003.l~l 

4,241.81 

1,214.69 

'l'ravel 167.50 

;. 157.13 
_3,9-J ltOO. 00 

30,557.13 

Total expenditures 15,503.23 

Balance August 31 1 1957 $15,053.90 

Outs t.:'\nding com:ni tmen ts: 

Suppliesand equipment 
Remodeling animal house 

Total commitments 

Uuco:muitted balance August 311 195'{ 

$4,131.81+ 
1?,000.00 -_ 

d a ,,
1

2 "nprov8d the subml tted 
1 h::t~o exrtrnin•:: _ .... ""·· 
expenditures. 

vl.J u •. 

T$3/Cho~ic31 Dlv13iOn 

14,131.84 

§ 922.06 
__.......-~ 

-.. 
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6 Aprlll960 

. . .- . .. ·. ~ . . . _~ . . .- ... . ' '---

, Yom• research prop_oJ:!al ,,n m.etaholism on ·ethanol at tite 
l'••iJiilllliil been approved-by our oo11rd of · 

Directors. A check r-=Sl"l-19-iO~OU-payu.bl" to 
i3 for•.V3"ded harevvitb. ) 

I) 

The above n&onioo-aro- in support oi your alcohol 
metllbotiam studies and are for a pGri.od o!one year. 

1 
···p It l·_s ___ rcquc~--t~r.l_j_h_Jit_.!\G_I.'nml~ry ~cc?unting b-G _i'~r.d_e __ r"d_ _ 

!}411 ldllfliJll.ltllfl11!which was e~:tcnded until thQ reoit:i~Cl.l_~ 
balance \:J~G c;,:psnucd on the rcsea.1·ch in p1'ogrcso. 

l 
/) 

It h furta..-:r_nn~(lr!lt(10d that previ<Hle f'.greemcnta relating 
to e:-:.pmldit,iras •~nd sumrna\·y-r-~cot:nHnr;a <iS; woll as th~J_X~tu~n__ _ --; 

. of ~my llnCXi1endccl k.xa!s rctr1ab1ing at the te.::mina.tlon.-~------. -== 
,: __ -'I;ply to -.-\ . ' '- . nH- H ------

1 -- i . ' 



-· -··--··-- • f~,-c~~-,·-·~"-----'":cc·-- ~---···· ·-_• __ • 

r) 

RECEIPT 

f)· 
"' 

" : ..... ' ... ~ .. 

!-hereby acknowledge receipLoLtl!~_fol\()wJng checks; . --

.... ~~; 

Cashier's Check Nl). !\_Z39594, dated April 5, 1960, drawn 
t_, •• 

on the in the _ 
• ____ l___ 

amount o£ $17,940. 00, tnade payable to the ::,1 

., ' ·.~·- ... • -. ~ • > • : A > 

~ . . - . - ----- -- ------ -- - ...... -

dated April 6, 1960, in the amount of $717. 60, payable to the 

! -
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(Wh•n FiiJ~d Inj 1 
I• u !(• 

COHFIDEMTIA~ FUNDS POSTING VOUCHER 
V;:.UC><£R NO. 7• I~ DATE 2• ·6 

OESCRJPTIDN·ALL OTH~R ACCOU. NTS 13·33 I 34•39 I 43 
STATION 40•.C2 F I 9: ~t ! . CODE EXPEND u 

DESCRIPTION• I""--······~·········· CODE N 
ADVANCE· ACCOUNTS 13•27 P.O. HO, ' '"

0 '· NO. 
••••••,..••1••••••• •• 1 0 

:~~.:PJIOJECT NO. ~'Vf S 

-47;-s2i 
OBLIG. is3 54• 57 

REF, NO. I 

45•4E 
• PAY 
PER., ......... I I' GENERAL 
Ll 0· tttr••r.r. Cl\ I LEDGER 
CODE •••• :. ~0." .IYR 11\CCT. NO. 

IEMP • NO • · I 

,, ~ ' 

~~OUCHiER NO;, 7·12 

! 
Gil'" 70 

DUE 
DATE 

-----.-.,-.---l·. , ... 
'0£ I IT 

i 
I. '.'. 

-
~1·80 

AMOI,JNT 

I 
I 
I 

CJ'EDIT 

' ' . 
0 t I I t t t 1 1 I f f 

,,., ~' 0 t t 0 ~; ~_,. !l I l !, ' II/ . -1 -:· ~ -... ' ... . 

::e ' .~< ' . ' ;; ' / l• 1 •/' /, ' ' ' ·• ' ' ' •• ,r '. II 1'1 , , • t: , I · . " , . ~ . , .... · , I 

f ill 
... ·-· ..... ' .. I..... ,... . ,....-II I 

111 0 I I I I I I I t ill f I ~ f I I I f f f 1 
1 

I I ············••j''''' . •I,· I. , 'I "'''· 
I I II I I f I ..J~~ I ,A 0 I I • I f I I f t I I t 

P'/.;r ,,, . .-.. ., ;ff··'J'J. . . . . • . . . li • • • , • I 
: :: ::: : : · : : : :·I ·: : : · : I II I : . : ! ' • (I· ':· · 
I I I I I ~ f I I I I I I 

• ; i: /,("; -~I:(.~ :r.- ;.:;>. ,;) • 
t 1 t t I'' I ;--;-

1 I I I t I I I I t 

. 

.r .... 

' . . . 
. 

li .......... 

..- ·' I • • • 'I I I l ... e-
1 
........... -·~··:: ·, ,li : ~ I , 

' • , ' • ' , • ' I • ·• • • • ·j I '" • " • • ' • • 

EXPLANATIO~ OF ENTRY 

/ I - L, (·. /> <' i , ,. (_.- < ~ . I (:-s. II _ .. - .. I c -· . -

DATE PREPARED 9Y DATE REVIEWED D' 

I 

DI\T£ 

'L_/ 
:~~:~9 606 U>l r•rvm, U"IONJ, d777. ~~- ._ 

TOTALS 

. . 

I • • 

CERTIFIED FOR PAYMENT OR CREDIT 
SIGNt.T 

' I ' 
7 
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--·--~··''': d,-

' . ·~ ~ • 
ZQ .M:J.l'Ch. 1960 

C!lll~F" • ' ' 
f {! .• "" 
t \.""./vtt"" 

Vl.A .. /i(_ 
l?r;;>j-ect MhiJl~1'UA, 5u'b~?:roject 56, lnvolce u6 
i\!lotment Q~Zj ·lQIJ2 .. '~~r~~-

1. Invoico !16 covodi1[? tt~o ubove ~nhprojed 1G attacb.~Cd. -

r.>ayi;'i'l~Ut uho•Jid be l:.''li!dO cl\l l<.litOWn: 

z. !:"lc;?.tiC !oi'v.<~!';:U:he cb.:~;;;;!;.~tto ~hler. '!'SO/Chll>mict:·d D1·anc:~1 
'tbl'C•Uif,i:l 'i'.o:iD/Undg;:;t 0W.ccr by lt Af!ril n~o. 

3. "r'bhi l!J a !bJ.1 hwdce. However, nince it hn::.otlcip~tod 
th:2.~ ndcH!;itm;.>,l i).:,;~~z; 'NiH lN ohliglltcd .fQt"- thitt prt:jod, t.h:J iU~~~ 
~bfJl,1d r...ot t.;~ c.l\}a..;~t. 

Att.:lchil1flu\G: 
hwoko (: Ct:::-tiHc< .. tt(Hl9 

Die,~ibutlon: 

O:ri~~ u 2 • Acl.ch·esoee 

. ~-·· • . .. ~*~ .... ' .; ... ~-r • 

) 
;---: 

I (:t:~~·~~Y ;·'.'.\! n;: ~:'~ .' "':~ }_,V.~1l/\JLE: 

_. or;L::.A~I, • ;, . -: .. ·: :::. /f. I" 
c:;.,P.~. !'.' ':,, . ·· .,, ' ''i."bi:~ ;;;;;t_~ltiJ.. 

-.--.. 
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INVOICJ.~ 

$19, 657 ~ 60 

--
.l -!J . 

-·----...... -.- .... -.. --·.------·--. ---· ... --. ----· --·· -- .. ----·--. ---. -· .--..------------
C~:t 'riSICATIQNS 

(1) It is h(!rcby C<.n·ti~icd th~t this ls invoice ~~6 applying to Subproject 56 
o£ M!{UI.:r:1i\., that p.:n:iorma11ce ie satida.ctory, that a.e:rvicea aio being 
a<:<:orn_r:lbhccl ill accorJ:u1.c~ \:\'ith n1t<tual a.gl'<.H'inlor.h1 tb.:l.t a detaHo:d a.gcnda 
of the p<'.y~;zn~a aad l~•:;T.;eipte is fii.od itl 'fSD/CD, th~~t t"lb ilill is juot and 
col'rcc' l:'.wl t!laf pay•n<Z:\lt tilerco{ has not yot boo_n made. 

~ .................................. 'Wif" .......... __ ... tiU .:.111; • ~ ... 

Chi'Cf, 'l~SD I Cilemicall3 :::~nell--- - • 

{l) It b b~~t~!ly cor~~.fh~tJ th::lt thla hlvotce applie9 to Subprojoct 56 
unoo1· i'.li':U1/l'l~A wUci1 was til.1ly a:)p:oved an.d th~it the project is __ _ 
bdtlg ca:..·~l.,:;d c;.ut in necordaa.ce~\vit1\ th.a nH~mornndum i!~ted=--==---c:: = -:___ __ --.- =~-'c -=-~ 

B J\,:>.-ill9J} !'n.'lm the DCI lol:h3D1Y/ A~- a;id tho e:~ionoion o£ this 

·~- •" o •• <Ro• • ...... --.··~ ···-· •- ~ ... , ~- ,• .,,•• .,... ... ••-.. •• o<' o ....... o o • ' 
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DRAFT 
9 M.areh 1960 

MEMORANDUM FOR: THE RECORD-~~-=-~=----=-~~~_:::_:: 

SUBJECT MKULTRA, Subproject No. 56~ 

_1, The purpose of this proj(!~t-~s _t()_ provide funds to continue 
- ----- - ·_) 

a research program This 

program is desig~ed to exploit- all the knowledge and faciJities avail~'b_b_ 
{ _.. -

at the •'ntiJIJI?fiT-'-in_p_rJ)vid~!!S information of direct int"rest 

to the Agency in the area of al~Q_hol_intoxi_cation. Sp(!ci!ically, baSic 

- ___ information required to provj_ru,_pr_act_i~al answers_'NHl_b_~ developed, _ 

A proposal for an extension_of the_w_ork.ti\.lting tbe coming year b~!b__ce_e--"'n-----"--_:_:____::____c::_:_ 

submitted and ia aUaeh¢d herewith. 
''l 

l.--
-Ex~cutive of the Departrt1ent o£ Neurology z •. ·.,._•,._ 

w- I ... • • • • ~·, 

at the w<u the p-r~ncipal investigator 
' . 

on this project; • • •'I' • • ~ :· • .-: ,.,_"" • ·:. ' ~ • '. .: the direction ~f the research-in -----

the bands o£ the Acting Executive of the Department of N,eurology, 
; ·. 

•Wtllll'lili ___ Jq-, f, -It ha.s been detel'mined that tbe research program . 

to be pursued under the budget proposed herewith will be pursued in a 

diligent and fruitful manner, 

3. The !m~~s for this p~~jest "!ill be t~fe::!~ using the 

..... Iii as ~utou~ in the usual 

manner. 

~·-q""'·-...... ~~ 
_P~-,~ -r • r~ ·,q.· ---. 

--



-- -~--------•.. _, 

4. Coats for this program for a period of one year are 

estimated to be ~17, 940.00. To this- sum must be added a four per cent 

fee to M • -~-) -~~--making a total amount of $18, 657. 60. 

___ Charges should be made against AllotmenJ..OSZS-100?-4902. 
. i} . • •" I l_ 

--- - ,.) ') 

s. • •iiW 11111 U'll ha~J_ ~~quested jp···tmulall•• ' -- --- -------" 
;'"'I 

•••••••• to submit to them <1 summarl accou~ting on an 
- v) . 

- --- annual basis ofall mo~ies_rec-eived·f~~n~JJIIJt1~?5'_~~y unexpended 
1,') 

-funds remaining ~~termination '". . 
<t~ /II( ~ • ' 

will be returned to th~ _ _ _ _ _ 

. . . . ~ . ~ -. ·. ~ •"':" .·. ,..,_ .• . ~ . . . 
' • : Iii - • ' .., • ' : •• • 

6. The requirement for a six months' in_fo_rmal accounting on the pal't -

of the p'l'incipal investigator h waived.--------

~-

. .,_ 

~. Title to any p~r:rnaq~_nt_ ~quip")ent l>urchase~ by fl.lDdS_ gt.'l~t_e<l ______ _ _ _ _ 
l-:1 1. ) 

•• ... ... 
0 

(> •• 

_il 

ll.lf~thall be rett-Jned in li~u of higher overhead 
-- ! 

Tates. 

8. In connection with travel under this project. it is agreed . _ 

that the Agency will accept the tra~~ do~u...n:teqt"tio!l_ an_d accounting which 

coniorm with the practices •• ?IJm.l•l• 
9. It is agreed that technical reports refloicti~g the p1·ogreso of 

the research program shall bo subn1itted at mutually ~cccptable~intervals. 
') 

10. Tl1e project is unclassifitd after it leaves •••• 

_J) __ ----------,, • ··~ .J 1 :- ·, • • f . . . . . -... 

APPROVED FOH. OBLIGATION OF FUNDS: 

- -\ 
!_, 

~ 

Rea.'!arch Dil:fctor 
-~-·~ 

__ (~--

11 

Chic£ 
TSD/Chemical Branch 

Attachme11t: 
Proposal &: Budget 
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PROPOSAL 

We are desirous of continuing our research activities on measul'es 
aimed at permitting connumption of larger amounts of ethanol without 
an increase in overall nervous syste1n depression •. Our research to-

--date (see technical reports) bas brought us to a better Linderstanding 
of the intermediary metabolism of ethanol. As previously reported, 
it appears that the limiting factor_in the rate of disapp_carance of ethanol 
from the body is due to the ·relative rate of conversion of ethanol to 
acetaldehyde. - Any measures th·at-:-ca·n-!ncrea:se the rate of this reaction 
would certainly reduce the overall eHects of etba.noLupon the nervous 
system. 

Currently, we bave_establisbed a· coordinated clinical ram of 
inve9tigation with human volunteer a ects in the ~·~ ... 

C .• II' and affiliated _ "': -·--
This, of course, would operl.c~P many new_ tae and avenues of approach 
and investigation. 

Therefore, it is our propoaaLto_continue to conduct our research--
activities as follows: 

I. 
' 

The continuing program-of work- '-~iii be biologi•·-----
cally and enzymologieally oriented to determine the steps involved io 
the intermediary m-•~tabolism of alcohol. 

A. A comparison-of the iricorpon.tion·or acet~te 1-c14 and 
ethanol l-c14 in {Qt fra.ctiono will be made to determine whetber_the 
pathway of ethanol metaboliam enters the! acetate stage. 

-# 

---- ~ 

--

B. In view of the fact that large doses of ethanol will inhibit___ .-
methanol met\o\boliam, attempts willabo-::.be maae to compare the path- ----
ways of methanol va. ethanol metabolism. The influence and effects of 
catalase, both in vivo and in vitro, upon methanol and/or ethanol metabo-. 
lism will be investigated. 

C. The role of alcohol dehydrogenase in reducing glyceral-
dehyde to glycerol and its relationship to the effe-cts of fructose in in- _ _:_~ 
creasing the rate of ethanol metabolism will also be in\o'estigated. The
implications iii-this specific instance hold great promiae towards devising 
an ant.agonist against the depreuant effects of etllanol. 

Sf NSI nvt.: tNTt::l. ··~Jcr: 

!Ui1Cts ANO r.u: moos i: t:D 
--



BUDGET 

I.- PERSONNEL 

Professional Services 

Neurologist (.M.D.) 1/4 time 
Ncurophysiol.:>ght (M. D:) 1/4 time -
Enzymolcght (Pb. 0.) full time 

__ Rcaeal'cb Aesistant, full time· 

Subtotal ___ _ 

II. Suoplies (expendable) 

Chemicals, glassware•-- ~tc~. ~=c.c: 

III. Experiment:.1l Anirnallt ( Gm&ll) 

$ ·0· 
-0-

8, 600.:::- -
4,ZOO 

$ ll,600 

$ ~. 000 

600 

$ 15,600 

$ 17,940 

' 

--

.. , -

-..... 

--
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27 November 1959 

. has in a sense "left the_ 6hip 
------utive o.f the De!'art• 

ment of Neurclogy in his place-. -Urgcnt-reo't'caniza.tion and unavoidable 
confusion witilin t..!:le Dt:!)art rnent haa resulted in n'ly dolay in preparing 
the attacl13d research p::-oposals • 

.. J 

'-. ••rmtJN!f'i previt:n.s a tacxpited on Set-tcnl~e-r-30, 1959. It was ....._. 
poin.t.~d 0'1~ to r.~,o th:~~ con~rnitmec.ts for botl-.. res~arcb. spuce and perso!\1\l-:ll 

,-. ,..,..h<;.~i been l~-t~l"~~ f;n ~n. ad0itiou<?.l ~rc;:)_r 1n~bj1:!Ct to ,;~our fin<>.l 
""' ~pp:caval. Tt:.~re is :.i·~ll a rcairlua.l hal<>.nce o£ last ye~r 1s •• , a'vnil;:.ble 

to rncet O';lr cur:::-.?.nt ol.,lb_._;tiou:~. 'i'~lerefore_. I vwuld a·,·mrccintc your grant..---:-
• . • . . . l -·"' I 0 L \- 1 . ~! i • ~ ~ 1 • t £ tf:..g us an e.:-:>:0ns:.('.•n. l·L .>.;:;;. y~ar s ·a • a.r:..< au •• 1o1· ~lug oxpent,l ures .~.ron1 
t!1e 1·csidt~::tl Lah;.nce u.'ttil th~ new--a ;tlii c::m h~ if.lsued. 

. 

1

~ . · ~;d the continuance 
lj;; I u.m 11~r~wnth. enclosmg tvo 

-~·~pil.r,;l.~2 rc:::!<\i"Ch. propo:<J~.ls ic.~ y~iut peru~~ I. \i ithin our ~·..,_~ .~ 
ncti·.rities, .,,,;,.; hr~ye cs:;~ bli::;hed r. coo.l·di'1,."lt~d clinicZAl progran1 of investiea- -- -
tioa that is l.·~r.;~.::~t"ch orie:.t·~d.- ---- - -- · · 

Your previc..'.!~ S>.lpp~rt o!. z··---h;s b~~:;. g~·eatly.a~jprocint~d. \"{e 
hctH!l v:c •;:.~U bo abh.! to J.t'!.0~ii1.• \FOi.?.r continuirlf( au-::1::~ort and continue to .n~1·· .a. I I ..... .... ~- , 

!o:n~ in a mv.nJNr aud fach~oa eebblbhed · ---
'-.. .. ---

.;\.c-.:ti::t::; i ;;{(.~ ct.,ti~lc 

Divi::i·i.o;J. o:Jf i"!·~·:.tr·:>log}' 

--

: 

--. 
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- MEMORANDUM FOR: THE RECORD 

SUBJECT Extension o£ 

30 September 1959 

1 -

/" 

Subpl'oject {/56, exph•ing 30 Sep~t:nlb~r J959, is extended 
without additional funds for a period not to exceed eight months 
or until tbe balance as o£ August 31,- 19S9 i8 expended~--

Chiel 
TSD-/ Chemical· Bra\1Ch 

.,. _____________ · 

-

-. . 
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RECEIPT 

1 hereby acknowledge :receipt of the foll_¢ng two check&: 

i~ Cashier's Check No. A20287o;-da.tcd ()cto'b,er 2, 1958, drawn 
on the ••• J ur .• ,. ~'1&1 in t.}}e - ,; ] 

1 
amount of $531922, _ e payable to theliJjtus&ttlNWifi1Sl.:llt -· iJ 

1." Mt7ttrfj1Ut.. __ ___ -

Official Check of the .. AUifiY I'IIJIIilt,, No. 209-345465, 

1 
dated September 30, 1958, in the amount of $21 156,88, payable to 

,~• wn.-,_ 

J 
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. • ~-~:~:r.·-.t::-~-~\1 \,¥ t:: · ~::. .. ,'"J.) •. :-:!t ~- :::~ ~t.· .... ·\)l::rJ rf: ~" 
f\~L~~ ~)~E:.~l~ t_. ~--~-.;:;.•~~~"C•.":.:; w~1,l.:! 

... ~. . . ~... . .. . ·~. .--.,-

t}:.;:~ 

(-:;~ ~' ··-.o ... u;; 

• ·..... ... ' - .. : • . - .... ~ . . ; . . ... ·_:- . ' (..., .~, i .. 

,;It 0::.:-ll ;..-~:.·::·- ... ~;:: ~~~1\.;.~ ... :. ~---~ .. :v~'·'"•~:r;.!.-:-;1. ~ (::~.!-~r, t}~t:~~·.fC!:-.::.,.~to.~l 
~-;~ \;1;:::·:.:~.! ~ .... : ... -- .. ;!;. ik .... j~.·~~-~ ...t.·:-...:-:.~ c..·1o·.~ ~ .. --:;~~':'~ ~:~., :i:;~,:::-;:~· t:::...~; :·~-~·; .. ::.y,. (.:: 
.)-:;,~:·<~;.~ j·~~~J. 

l. '~: .'/~·:;.'r.:;J 
a :I·~ .. ::/t.~D 

. ) 

• • .- • --..... ~ e • 

. ··.. . .. - . . ·-: -.:· 
, .. ~ • '*' ·~ .... 

... ..-= ....... _ .. ~·-· •• - .... .,.,.. ........... '1"1"""'" 
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- ----.- ft ----A--·------~~~- -- W-. ~ W.- --

{l) I·~ is b:-c-c1•y cr?.t'tifi·~d t1:.o.t-thiD-ia-Invoic<l I·~o• 5 fXP:?lying to · 
Subgr:>j~ct, 56 ci' r·:CIJL'I'[;;"~, _th.;};ij p.::ri'Ol..,£llce iG E!).tisi'C&ctoey, tOOt 
services .:;r;; bc.d.l1rJ r;.ccc}::!2lish'* in :.:rccol.:'dl:.nr:'} J[itll_ tntlt-\to.l nr.;t"'C-crrcnts ,-
th.':!;~ a d;;t.oJ.l·:c\ P,~;·~::do. ci' t.l:."} -pa;y1:ents er:<l l'eC·~lpts iG on f'ilQ :!.n 
Ti:.:JfCD, ·i;h::>.t tl1ia biLl io jtl.St e.Jm con--cct Ci.<.d. \J"'k't-t f.i.'\}'1ncnt tt'1oroof 
l"JaS no·l; ~~t 'bs<.:m tr-~u. 

(2) It is b<~:r~·iJy ccrtii'tc-c't thz:.t t!-d.o invoi(;e cpplioa to Sub:p1.•oj~ct 56· 
of ~:\vir:::;.!\ ~...-::.id\ 'i"'-S du.ly :,IJ?l'OVe'd, r rYl tJXl.t th.:.l IJl'Oj.Jct 1 n being c..'\ :t-ried 
out in f\Ci.::·l'"C.,?.nr;a ,_,i th thJ t::;;:-:or-r.ndur:l c,-:>.t-W. 13 t-.}'l~il 19~3 frcn t1~·3 D;I 
to t.h~ t)/i\

1 
£'l~i -t"Zc o~ttr.:w:J:~oa of: t.'his c:.ut.ho~·i't;/ in subaoq1.:.c-~nt uemorcr.d:."l. 

....... ~ ~ . t.,.... ~· ~ -¥ •••••• .,........ •. -·· ........... ••. .... .... . 

--

... 

:~ 

.. 

--------------~~~-----------------------
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17 September 1958 

-.. 
MEt·10RANOOM FOR: THE RECORD---··--·-·--.---··-·- -

1.· The purpose..:::ot.::.tbis_project ie_to provide 1\w.d.e_to 
{ v • '-· 

_!_ 

contlnue the research pro~ cond\Tcted by Q$.8SI .... t~at 

ot basic knowledge requircd~to provid<l-these practical an.svers Will- ---------- .....,_,_.!:: 

be developed. .. _ 
. (\ _ __....-

2. •rlllllr has eub'llttted. the attached. progress report·e.nd 

e. proposal tor a.n extension of the vork-durlng the-coming yea.r;·--It~== =~:;_ 

should be noted. that three publications Msedon ·the ma.terinl covered. 

in tho short proerasa. report are presently in press-. -Included as a 

·-parl-of-t.his project ta,.~·proposa.l from ••••••••• ann•_ ~/ 
\. ' . 

v'ho is workil'lg in ••••• laboratory ~;. ~. . .. - .. ~ •' . ·_ '- . . ~ -. , .. ,. . 

C>••••••••· work Will make available a lll\lch better indicator 

of alcoholic into:dcation than is now avo.il.able~-.P1-csumably it will 

~rake possible an absolute mea.sure ct physiological impo.iru:ent due to 

alcohol vltich will in tul'll Cll\rerit\lly aid in the final phnses of the 

----· -----·-

. '("/ ~ '') 
../ l-' ,_J' 
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3. The tunds for this project Yill be transferred using the · · 
'I .. ... . -

:;,- PillWflltliJII!Ij-11'1-IJ' ... as cutout in the 
..... ,. -

usual manner. 

-

. Au .. ~st 31, 1958 are·estima.ted to be $531922.00 to wblch must be added 
-------- .. !: "' 
8. four percent (41) tee to.the $2,156.88), making the 1 

total amount $56,078.88._ Charges should be made against Allotment ... 

9-2502-15-902. ·- --'1 1 
. I"! ~~-~ 

1 5· has requested ······~~ •• wr1•···· to submit to tbetll a f1.lllll1la.l"j accounting gn _an e.llP\ll'\1 ~ 
,,.1 . 

basis of alLmonies_received~trom 1-1. Also~· it ·has bee,n reques.ted 
. ' \'~) 

that any unexpended fullds oe. returneda~t.ne close of _the• 11 year. 

· 6. Tile req\Urement.=tor a slx::DiOlfths'·=Tnrormal accounting on~= -.--. --· __ _ 

the :Part of the~ principal-inve-stigator .1s-::w1 ved ;~~ 

_ ~ 7. · Title to e.ny ~~rmanent eq~~~t_.P\lcl"cbased by iW..d.s grante_d .. 
-: ':-) . . . . . . l . .l • . 

P£ .11112614 shiill._~~-re~~e~J:.y WP Plllt. in-lie1.1-ot l:ilgn~er~---. 

~verhead rates. 

8 •. In-connection With travel under this x:roject, 1t 1s agreed.~ .. 

that the Agency vtll ncce;pt tli~travrl-docu;l;efita.Uon and accounting·wtch ----- _
l'' 

conform Yith the practices ot , .. . , :. 

9· It is asr~ed that t.echnical reports reflecting t.~e progresa 

of the research progrcl.!.;n~ball be submitted at mutually acceptable intervals. 
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• 3 .;. -

10. 411d······ is cleared through TOP SECRET e.nd is ave.re 

--·--ot the tfue purposes of the program;-lle ·bas-also agreed to .comply 

vitb the requirements-of the Memorerdum of Agtee~nt. 

Cbief' 
TSS/Chemical Division 

APPROVED FOR OOLIGA'l'ION OF FUNDS;_-_________ · 

Attachment: 
Prog_t"ess Report -t\ild • Froposal __ 

Distribution: 
Original only.-~-__ 

I-

~---..,;._. ••••• 

--

·,_ 

-· . 
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PROGRESS REPORT 

-- Research on Antagonists to the Dep~~ssant Effect of ~hyl 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--------------
The prominence attributed to the use of tri-iod·)thyronine as an agent 

for rapid "sobering up" has notbeeil~$-tt~$H!I_1tj~_!~g_in our laboratories. 
The dosage:rof tri-iodothyronine used experinwntally in our dogs were· 
astronomical in relation to the usual therapeutic dose in man. Amazingly, 
the dogs tolerated the high dosage quite well and manifested only a rise 
in body temperature and increased panting. The effect of tri-iodothyronine 
on the .rate of alcohol oxidation was neglegible and certainly 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 

as that of tri-iodothyronine. It is difficult to accotLit for the reputation 
recently gained by both pyridoxine and tri-iodothyronine in the press with
out the support of critical C}l."})erimental data. 

Perhaps this can be accounted for by thQ facU_hat the effect of a rising 
concentration of alcohol in the blood does not have a linear relationship 
to nervous system depression, bi.!t rather a logarithmic one. Therefore, 
there is a critical concentration below which the il1dividual may appear 
relatively sober and above which, by n very small margin, a few milli
grams/lOOcc, a considerable den:.onsttai.1lc degree of intoxication is present. 
Therefore, any agent, with or wi~hout any appreciable dfec.ts on the rate of 

. _alcohol metabolism ru1d/or concentration, given at this critical level, may 
give a spurious impression of being an excellent alcohol antagonist. 

. ... 
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3. Alcohol metabolism in mice 
..... The effects of glucose, fructose, pyruvate, alanine, glycine, glutamine, 

glutamic acid and aspartic acid on the rate of ethanol rnetabolism in vivo 
v~e_re studied in mice with equivocal results._ Data_Qbtained were extremely -
variable from mouse to mouse, as well as f1·om week to week, in spite of 
the large number of animals used. There is strong indication/ that the mouse 
may-possess metabolic pathways for ethanol that are unique to that specie. 

4. Alcohol metabolism in-dogs- -
Various compounds studied showed a definite eftect in promoting an 

iJ1crease in the rate_of alcohoLmc>tabQl_iN11. _Qlycine_showed an increase of---- -
25-50%; alanine 25-60% ~ and fructose, which gave an increase of about 25%. 

..... 

---- __ ....,__ .... 

___ ____,Gl1Jco_s~, pyruvate, tri-iodothyronine and pyridQ·:dll.e showed no Lncrease. - .... -____ _ 

SCNSITIVE \1 
--souricts Anr> ME 

In the case of acetate, the converse, a slowin~ of alcohol metabolism scerred 
to result. 

5. In vi~ro studies on rat and mouse liver slides 
Experiments with liver slices showed_thatliver from a fasting animal~~-_-.--~~= 

metaboliZes alcohol about one half as rapicUy as that. from normal animals.--··· 
Steps were initiated to-determine where the block in alcohol metabolism 

by liver slices from fasting _rats_m~.y_occur ._'(he J1'}oJSt likely starting place 
seemed to be the first step in oxidation, the conversion of alcohol to acetalde-
hyde, Since the necessary coenzyme of tlle enzyme mediating this step is 
diphosphopyridine nucleotide, or DPN,--thc-first experiments were designed 
to determine whether the coenzyme is deficient in d:,e 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, al.cohol dehydrogenase. 
Livers were assayed for total content of alcohol dehydrogenase and it was 
determined that fasting animals had a higher concentration of the enzyme. 

Since 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
f'.arhazide, which couples with acetaldeh:1de, was added to the incubating 
mediurn. Our data shows that the addition of semicarbazide did not change 
the rate of ox.idation. Moreover, d1<?. addition of either acetaldehyde or acetate 
did not change the relationship. Thus it.would seem that the accumulation of 
acetaldc~yde did not influence the rate of alcohol metabolism. 

-2-
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-The po_ssibUity that the rate of oxidation and reduction od DPN may have 
a direct relationship to the rate of alcohol mc~tabolism was investigated. 
The reduced DPN molecule {DPNH) must be reoxidized to DPN before it 
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 system 
and oxygen ; ferricyanide_which dit'ectly linJ.::s DPNH and oxygen ; and 
pyruvate, which in the process of being enzymatically reduced to lactate 
oxidizes DPNH. Experiments show that pyruvate increascq the rate of 
metabolism in both the fed and fasting animal livers. Methylene blue and 
fenicyanide raised the rate in the fasted animal livers, Jbut not in the fed. 

From the promisLng leads above, investigation of t11e actual state of __ -
oxidation and reduction of the DPN in liver was undertaken and is n.ow in 
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. 

-3-
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August 22, 1958 

-- Gentlemen : 

. 
We are desirous of continuing our work further on measures aimed at 

permitting consumption of lars-er amounts of ethanol without an increase in 
nervous system depression. :_Considerable progress has been made in our ______________ _ 
research program sLnce September li-1957; 

'l11e attached progress report summarizes our xesearch completed to 
date. In the past year,_ we have made tremendous strides towards a better 
1.mde:rstancling of the intermediary metabolism of ethanol. Il appears that the 
limiting factor in the rate of disappearance of etha.-1ol from the body is due to 
the rate of conversion of ethanol to-acetaldehyde. Any measure? that can in
crease the rate of this reaction would reduce the overall eHects of ethanol on 
nervous system depression. 

Moreover~ we are now in the position-of being able to conduct clinical 
experiments with human volunteer subjects. This, of course, opens up matry 
new avenues of approach and investigation. 

' ·~ ~ 

Provided we are able to obtain_ a. supplementa1CJiitllfJor the coming year, . . 1 
~ who isat •IIIIIJiji:JSJIJ a·•·•u II .8'i'• iml•l..., ciui·-----.... 

conduct a series of experiments to dtermine whetl1er or not tranquilizers exert 
a synert,>istic and/or supplemental effect or action upon the usual rate and de&rree 
of aicQhol intoxication. 

• 

-· 
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Therefore, it is our proposal to continue to conduct our next year's 
--- -------- ----investigation alorg t11e following lines : 

1. Expedite the removal of alcohol from the blood stream through 
-~('!!~t:_~ive metabolic pathways. 

Preliminary studies indicate that glycine, alanine and fructose 
\Vill increase the 1·ate of alcohol metabolism. We plan to determine 

- whether or not these_effects are statistically significant.' 

We also intend to continue stm.Ues on the intern~ediary metabolism 
of alcohol. Experiments have been formulttted to determil'l.e the effects 
of lactate on the speed of alcohol metabolism; tlle effects of pyruvate on 

____________ the DPN/DPNH ratio and the use of another f!nzyme system, such as the 
o:xalo-acetate .. malate one, to reoxidize the DPN coenzyme so necessary 
to convert alcohol to acetaldehyde;·-----~ -------

TI1e use of radioactive alcohol will be continued in the study of 
intermediary meta.bolisni path~ays ;-After ingestion of radioactive 
alcohol, various "tissues and fractions, including the water soluble 
fraction, phospholipids, non-saponifiable fraction and fatty acids will _______ _ 
be isolated and their specific· activities determined. 

2. Determine the effectlvenessof various types of fat and fat products 
in delayi~g the absorption of alcohol front the gastrointestinal tract. 

Preliminary work demonstrated that fat will delay the absorption 
of alcohol from the gastrointestinal tract. We intend to initiate clinical __ _ 
studies on the various types of fat in this respect; Express~?d fats and 
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. 

-2-
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-- -- - -- -- - ---

----- --____ ---3.- D::termine the effectiveness of sympathomimetic drugs i.n delaying 
- tl1e absorption of alcohol from the gastrointestinal tract . . 

-------=---:-::::::::~-=--~=-~----:~- Si_nce the aboo:qJtio.n of alcohol from the gastrointestinal tract is 
- -- --- :related to the etnptying time of the stomach, the effectiveness of various 

sympathomimetic drugs, such as nallillC, BQnamine, ephedrine and others, 
- -will be investigated. 

The following is the proposed yearly budget: _ 

I Professional services _ 
Ne;,1rologist ( :MD ) half time 
Feilow, neurophysiologist (MD) 2/3 time 
Enzymologist ( PhD ) full time 

II Tecl:u1ical se~-vices 
Teclmician, laboratow 
Secretary 
Laboratory, animal keeper 

III Clinical subjects 

IV Equipment and apparatus 

V Supplies, expendahle ( radioactive alcohol, etc) 

v1 Large animals ( incl upk~cp) 

VII Travel ( alcohol meetings ) 

Sub total 

University overhead 14% 

Total 

-3-

$5,000.00 
7,200.00 
8,500.00 

4,800.00-----· --
4,200.00 
2,000.00-

1,500.00 

1,200.00 

2,000.00 

1,500.00 

1,000.00 
--------

. ' 
38,900.00 

5,446.00 

44,346.00 

-· 

.. ~ 
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~. 

\..._ ........ 
The res("..arch proposal and budget for and his added 

research activities are attached. His proposed rese.archwould certainly 
·· ·· ··· ·· yield invaluable data specially suited for your pu.rposes. 

We a:(e extremely g-rateful for your generosity in supporting us and.w~re ("· _, 
it not fo·r the extraordinary opportunity ofliaving · ·· · · · · · ·wnli~~:--:.;s;-,""""'"~"~~e:;;o----=---

. would mQst. certainly not request a supplemental - -~-k!:. this time, however, 
we feel that thls opportunity should be exploited to the fullest-:-.. ~ · _ 

Your immediate attention and consideration would be greatly appreciated. 

·rarnc./ 

-4-

Sincerely yours, 

Pfofessor_of_M~dicine 

( 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 
intoxication. 

INTRODUCTION 

The present day definitions of anxiety and stress remain in 
disp.ute.--However, anxiety can be conside1·ed 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 stres~;··r:evolves 
around the arousal of anxieties. In general, anxiety tnay be aroused 

--by any condition which threatens the integrity of the organism. 
Therefore, any stilnulus n1ay, in principle,_ arouse an anxiety res
ponse because of the particular zneaning of threat it may have for 
that particular individual. However, we can distinguish a class 
of stimuli which will invariably produce disturbances in most in•~ _____ _ 
dividuals. The term 11stress 11 can be-applied to this class of 
conditions. 

Acute stresses and anxieties with in our social patterns of-· 
behavior necessitates the use of trnnquili?.ers on the part of many 
persons to adequat~ly m.eet and cope with these problems. Often 
times people will partake-of-"a-few tranquilizers 11 prior to going---
out for an eveningof social drinking and partying; Hew does the 
combination of tranquilizers and alcohol affect the motor skills, 
sensory processes and critical judgements which a.re not normally 
affected by either tranquilizers-or alcohol taken separately? -----------------

Therefore,- the following cout"se·of investigation is proposed: -- - ·- -
To determine whether or not tranquilizers exert a syn-
ergistic and/or-suppleniental action upon the usual rate_~ ___________ _ 
degree of alcohol intoxication. 

1. Design and test methods involving clinical subjects 
which will descriminate between normal, tranquilized,-------- -
alcoholic, and tranquilized.alcoholic states; and for 
pa1·ticular and specific-states ·or effe~.ts 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 
lnunans and x·elate thern to alterations in tnood and 
behavior in as objective a fashion as possible. 

The above methodology will involve the use of a Nystagmograph, 
electroencephalograph {Lead II}, Breathalyzer, Polygraph, and 
Drive-U·Meler. Biochemical methods include enzymatic andbio
chernical cfeterminations of alcohol levels in blood, urii1e, and saliva. 

It is envisioned that at the end o£ a ninety days study, some 
definitive answers, substantiated by objective data, will be obtained. 
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BUDGET 

() 

Tnc-following is the proposed ninety days budget:* 
I. Professional services 

a. Neurophysiologist (MD) 
(Full tim.e) 

-b. Neurophysiologist (MD};,.:·' 
(H . ) . . .· alf tune _______ _ 

. c. Neurologist (MD) 
(Half time) 

II. Technicalservices 

II I. 
IV. 
v. 

a. Technician~ Bio-Chernical-----
b. Technician:;-Neurophysi-olo-gical--
c. Electroencephalographer -------- --
d. Secretary 
Subjects, Clinical- - - --- -

Supplies, Expendable 
Equipment anc!_Appar a Jus-:-=--====--=~ ___ _ 

Sub totaL . 
• a overhead (14%} 

Total-

$2400 

1050 

1200 
1050 

. 1500 
300 
900 

8.400 
1176------ -

9576 

*'l'his budget has since been extended to one yenr without change in funds. 
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t'i\li!..T.~<\ 1 Subpl.'Oject. ;,6, Invoice {;~.;, 
JUlcto:o.mt 9·~l:,i02.t,l5-902 

., 
• -· ,_ -- ~~-... ~~---· ~ ... ,,.... .:.-·.-- .. ~<.1-t.. _.,......,.d 

. '. '-
t): (- ·-· . , ) ,. 
"-;: ... r:· ·.~ 

1. Imoic>J lio. 5 ~s ~t,tt"l.ch~;').___:(!ov'e'l'J.1lG the above sub:p!'Qj~'lt• __ _ 
Pt>.;yment sho·1lcl be 1:"00~ o.a follows: 

E;Jch check sl!\ittld 
, •••••• i.\ 

"--
2. Tho chcckl should 1.--c for•-:~)A.~ded to Chief 1 

i>l vlr.:icn, t!'n.·ou=:~n •rcs/L'tx~.c~t_Oi'fi_c?J;, lV.)_J.a.teLthc: .. n 
O~toc,:;l· 19:.;8. 

/ 

,.,..,. ... '"'l"' 1"<~1 'J.j:J{:> I .., ...... m ""'' 
Eond.o.y 1 6 

~ ·"" 3. 'J'hi13 invotce :r:crpr-:~nenta-e:c- tot:.U a,;nount. C\.U'l'ently c.ut~10X' .. 
i.Z(:<.l \.1!.1\.'!..Cl..- Su:::;.:r~OjCCt :)6. !:.~;;,:)~/31"' 1 Hinc;e it !S f!li~ie:Ll:Gt~tl t.!:o.t 
tY;!u·;;:~unc.l i\:::~~.f) ';ill f.r~ ohlicut~'l. ;;:'ot· thia J>1.'0jc~:t., ~ho i'il,3s c-houlc\ 
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vr.\ 
M!\iJUl'!l!1., Stib"!?rO}~;:t; 561 Invoj.~;~ i;14, 
AUo·i;:;:'.)nt ··r -2;,o~ .. 10~001 

1. lnvolco Eo. 4 is utte,<;hcd coVl'"?:t'inG th~ above sub!-•l"Oj,i!ot. 
Pay:::iE:nt should b~ r.:£~.de ns :ronc·o1;;: 

Ct::.shie:.~•a ch.-~ck :ln tho_~l.:JY..J~~-o_f_~~:I.,Q.'l-J.Bo, a..~wn _ 
on u4I(JII•r••-G · ' 

·F.och ch;'c..~ oh,~uld. b:~ r:ndc po.y-,bla-to-t.he . -,.·~. ·. ,.~ '; ~.. . .... ·."' · .. ! 

{!;WIU.LII •••u• 
2. '.I'h,~ checks ch,--..uJd b.:~ fo:><urd:cd to G~\:lJ:;f, 'I$B/C11~:aical ~:

Division, th.·r~u;.;h t;;3S/Dudf;<1t Oi'i'h~c:t•, :no lo.tm.• tl.•.r•n l''ionday, 
12 t-~Y 1956 • 

I 
Atlcck:onts: 

!r:volce r;.r..l (:;::.:ii.t:f~.(;r~·U.m1.s '.::: ·: :'.:. ~;. 
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1 hereby ;1cknowledge receipt o£ the following two checks: 

----Ga~hier's check No. Al76790, dated August 2.3, 19S7, drawn 
on toe ... U!MIIIII·If~lillfi--·~'llfi.W _in ______ -~-
the amount of $13. no-:-o-o : 

Treasurers Check No 

the 
of $SZ4. 40. 

1957, drawn on 
~n the atnount 

......·----
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l. ltwoi.ce ;; 5 <:overia0 t1vJ above :::~~b?\'oject ill atmchcd. ' 
Oth~r invoic•l-& will follow. it i21 1.·cquestcd th<)t l>y.yment oe nnH.!e 

__ as follo:.Nn~ 

C:.tshicr's c!lcck ill ..tho amotl.n~ o! $13,110. 00~ drawn. 
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INVOICE 

For ocz·vices $13,634.40 

~--------------------~-----··---~--------····-·-····---------····----
CErt"tii.l'ICATIOJ-lS~ 

{1) 1~ i.s i!c~r;by ce•·tificd t:!::.t t~yig is lnvc-icc No. 3 npr:lying to Subproject 
(.!56 (;£"~,1KUL'T l~;-., tt~;it pcl'{Qrrnanee i:} ca~isfactory, that acrviceo arc being 
ac:cox;.>~)lio!:.;;d L-1 ~ccordanctl wHh mutl:o.l agrce:r~ni::J!llih th~t e detail~rlagong:'l{ 

_of tl::a prtymenta and receipt9 is <.Hl !ilc in T~:G/CD, thd this. bill ia just and 
con·t;:ct .-:~nd that payment thereof h~$ not yet bco!'l mc:.de. 

(2) I~ is hereby certified that this_in-.tci~ apg_li~s to Subproject 1}56 oL 
;,lEVLTRA w·hich wall dltly ':\:)proved, and th<•t tllo rn·t•j•~ct is being 
carri.ec! o·.!t in •:tCt-:ordaucc wit;~ the m~:n-.or.-.~~.dum d~tcd 13 Ap1•ill9S3 
[ro:.n <;;be DCI !o tho DD I A, :.1ud the e~~ter~ll)ioa ot tbis a\tthority in subsequent 

l11Cinor¢:~r~da. 

--···----Rr,l!~;u·ch l)irocl:or 

.~ .. ~ ~· ....... • ....... " --~ ........ '!. .......... ~ ...... ~ ........ , ........ -. 
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SUBJECT: MKULTRA Subproject No. 56 

1. The purpose of this project is to provide continuell_ 
the research program conducted by at •r??aD o 

"tll'lln • I £5£ sa:JJI.lf . l t. This program, is designed to e}(ploit ~U the knowledge and facilities availabl~ to its director in providing 
answers to specific questions of direct interest to the Agency in the 
area or alcohol intoxication. In addition, tho~e areas of basic knowl· _ . 
edge required to provide these practical answers \viU be developed~---· 
It should be noted that although the attached proposal describes the 
facilities which will be used in the study. the progr:am itself was·· ' 
-deliberately described in general.terms in_order to comply with its 
unclassified status. 

_ 2. Attached is the research proposal submit'led by 
1 RES$ NC!...- . C..., •• requesting_a_l"~_n_e_'v\'a}_()f_~_l'l_ej>roject for another year.=-Accord·· .

ing to his interim progress rep()r~~. -~Q('lSid_e_rnble progress has been 
accomplished; in a relatively short period of time, to wit: additional 
laboratory facilities have been equipped and placed inl(functional 
state, additional personnel have been recruited and specitilly trained, 
and substantive research completed to date artd now in progress. 

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

(a) Expedite the removal or·alcohol from the blood stream by 
selective metabolic pathways that will allow the alcohol to 
be stored rather than completely met-lbolized. 1 Studies will 
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 of1Hcohol from the gastrointestinal tract, In
vestigations will beconducted ·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 effectiverfess·or sympathomimetric drugs in 

~l<le 1{ to:-
by m: :-rttr or: l'bla ·· 
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bl c~t. r1t1 of:·' til ryr 

BY.,_zP... · · · delaymg the absorphon of alcohol from the gastromteshna\ 
tract. The effectiveness of various sympathomimetric drugs 
on the emptying time of the stoml!Ch will be investigated on 
larger animals. (~mphetamine, Nalline, Bonamine) 

4. Costs forthis program for a period of one year beginning 
August 31, j_957 are-Erstiroated to be ~:~J).~3~Q:_oo __ to which must be /1 
added a four percent (4'1o) fee to th'e asrrnsw•r•'• ($1, 5'1~!20). 'P_ 
n1aking the totaUunount $40, 903.20. Charges should be made against 
Allotrrcent 7-2502 .. 10-?£1. -

~.. ~ . il'. . ... . ·~ ~· 

... 

s;-- • lhas reql.tested··· g,.,· - - _ --- to submit to them a summary acgounting on-an----
anntlal basis of all monies received from •t•d Ol Also, it has been 
requested that any unexpended funds be returned at the close of the 
grant year. _ 

6. The requirement for a six rnonths 1 informal accounting~-_ 
on the part of the principal investigator is waived. 

'7. ··Title to any permanent equipment purchq.sed.by ~. . . ·- _ 
(0 · _ . . . shali.be ffiaii'H.fd by llt?W~U 5 fin lieu or---.-.------=:: 

higher overhead rates. . · 

8. In connection with travel under this project, it is agreed 
that the Agency will accept th~ travel documentation and accounting 
which conform with the practices, of 8. ITI~Pillll - . 

9. It is agreed that technical reports reflect.ing the progtess 
of the research program shall be submitted at mutually acceptable 

intervals. 
-~· 

10. . is cleare<rtn~ougli TOP SECRET and is 
awar~ of the true. purposes orTlie program. He has also agreed to 
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Dowpg. rled to: 

. ~ ' .. 
"' ~ . , .~~ 

. ~ .. "' . . . . . \ 

• ~ ~ • • • • • • . • lf' • .. ·~ ~ . ... . ~ . ~ . , 

Chief, Branch II 
TSS/Chemi.cal Division 

APPROVED FOR OBLIGATION- Approved: 
OF FUNDS: 

Attached: 
Research proposal - -- --

---------- -- - i 

Distribution: 
Original onlY-~-=-~===~==~==~ 

by nuttt 1 ty or: ... ,. 
- elate: Ju: • 19 '17 
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1 May 1957 

Gentlemen: 

We are desirous of continuing _Qur_wol"_k further on measur~s 
aimed at permitting consumption of larger awounts of ethy~lcohol 
without an increase in nervous system depres~ion •. Consid~rabJe -
progress has been made in our res~(l.f91l pi'~gram since l Septernber 
1956. 

Our laboratories have been equipped and placed into (l!.O.~tion• 
ing condition_si.11.<;.~Jhe last visit of yo\11~ representative. The suite 
of three rooms in the~ Nurses' Hesioencc trasOeen converted into a 

·~ 

..... 

C., Biochemistry Laborat9...ry- · · :an Enzymology ~abora• 
c.,..tory ford]- and an office and machine shop for myself. Th=e----'-----=

Enzymology . .Laboratory is set up for in vitro· work with tissues and 
enzymes. In addition. a Neuro1)hysiology Laboratory, name'd for our . 
• 5fii-IW1.. •••.• . 11.11_11 __ _ - -act.;C, 
jacent to the Animal Surgical Operating Theatre, on the fifth floor of 
the Medical ScbQQ.\ BuiJd~;1g, has been allotted to the Department of 
Neurology under rne.-.: As _a nucleus-for exp~fnsion, the Neurophysi--
otogy Laboratol'Y is already equ{ppec.C\.VTth·-an 8 ch:.\nnel Grass Model 
3 EEG and a :M edit1r_onEMG .- --

-
--~ 

. As an informal interim progress report, the following research~-. 
for this year has been completed or is verynear completion. 

A. The deposition or carbon derived from the ingestion of radio
active atcohcl has _ _Q~(:',n_p_!tblished under joit1t authorship with 

. · . ;:md .... ~.1¥ {r\ the · · c._. 
c..-·- c...-

: INVCLVi~O 

-
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E. 

- 2_- --

A paper on the EEG in acute alcohol intoxication has been 
submitted for publication to the Quarterly Journal of Studies 

__ on Alcohol. 

We have completed a paper on the efCects of premedication 
with nicotinamide on the speed of alcohol metabolism. 

The comparison of the deposition of rad~oactlve carbon_in 
the tissues after continued feeding of alcohol and acetate is 

·being completed by~--, 

alcohol detern1ination has been 
standardized byH reas 11-17 IDI~inues 
to refine the dichromate n-iethod.- With these two micr_o _ 
techniques developed to a satisfactory stage. in vivo studies 
on mice can be conducted. 

It_is_C?J.tr_pr_oposal to continue to conduc~ our next year's in
vestigations alc;>ng the following lines: 

(l) Expedite the removal of -alcohol from tlle blood stream by 
selective metabolic pathways that will allow the alcohol to be stored 
rather than completely metabolized.---

We plan to study the effects C'f a number of agents that arc · 
claimed to expedite alcohol metabolism (alanine, pyruvate, fructose, 
alcohol dehydrogenase). Preliminary studies indicate that the nutri

. tional state of the animal is very important ancJ if this .is mainta_in~d 
at an optimal state, none of the agents show any. striking,- if indeed. 
statistt~ally significant effects. 

(2) Determine the effectiveness of foodstuffs· in delaying the 
absorption of alcohol froilr thecgastrointestinal tract. 

Preliminary work demonstrated that neither carbohydrate 
nor protein can be expec!_e_Q.!Q_d~!ay ~11_e at,~()rption of alcohol. Ilow· 
ever. fat was found to be effective in an inconsistent way. 

We intend to continue studies on the efCects of various types 
of fats on the absorption rate of alcohol. (Expressed oils, olive, 
peanut. theo~roma; soft anim<\1 fats, butter, suet, lanolin.) The 
effects of gastric mucin and kaolin will also be inv~stigaterJ in this 
respect. 

·- SEN5ITIV! ir-n LllGGKE 
• 3 INVOl.V~;O 

--
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u Work on the effects of wine buffers on human suJdeTts is · fl.. .. 
being continued under the auspices of a •l]J I Ill§ I f •111 ~ 

11 F u a · · 192 . 
_ (3)- Determine the effectlvenc.ss of sympathomimetrtc drugs in 

delaying the absorption of alcohol f1·om th~ gastrointestinal tract. 

-- With the addition of the Neurophysiology Laboratory, we plan 
to re-enter the field of working withlal'ger anilpals (dogs.~ats), and 
testing synergism and antagonism betweenafcohol and other drugs. 

- i 

-Since we are convinced that the effectiv~ness_of J~t _if\.(}_elay ... ...: ... ~~ ~! 
tng the absorption of _alcohol from the gastroint:Cstinat tract is r-elafed ___ ---
to the slowing of the emptying time of the stomach, it is desired to · .. 
investigate the effectiveness of other measures. which might have the 
same effect. The sympathor:oimetric drugs suggest themselves as---- -
likely candidates in thi~ re~pect. (Amphetamine, Nalline, Bonami11e, 
Ephedrir.e.) · - ----

In order to utilb:e to advantage the incr,eased labor~t_ory space 
now available to me, I plan to inc-rease my res'earch staff and also_. -·· -- -
my own. active participation. Thefollo\ving is the proposed 1early -
budget: 

Neurologist (M~D-;)half time 
Fellow, uneurgpl!ysiologist {Ph--;D~) 
Enzymologist-(Ph,tf.~} :_---
Technician,-- Laboratory---------·----- . 
Laboratory, animal Keep-er~-=- ----~~ 

Equipment & appar_a~us _ 
Supplies (chemicals, radioactive 

alcohol, etc,) 
Large animals (upkeep, etc.} 
Travel 

Total 

'l4~ ooo. 00 '--- -., . 
7,500,00 
8, ooo. 00 
4, 000,00 
2,000.00 
3, 500.00 

3, ooo. 00 
1, soo. 00 
1,000.00 

$34, 50.0. 00 
4,830.00 

$ 39, 330.00 
f q ;) ",,. 

---:;1~··3 -i~;-· 

• 
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It is our hope that with our assembled research team, 
more definitive results will be obtain.ed in the very near future. 

or of Medicine 
(Neurology) 
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RECEIPT -
··~ 

. representing 

a retyrn to the Agency of surplus funds undel" contract HD·37 from 

----- --@~ ····---~---~--..... ~ 

Date:_C£~ 

~ - . -.. -- .... 



HECEIPT -. 

. . 
. deceipt is hereby acknowlcllged of the sum of $2, 3GO. 40 in cash,. 

Uale: __ 

·-·-------~--~ ---~---------~ 
J 

---
0 

Heccipt is hereby acknowledged of th_c_svtn-of $2,-360.40 in cash. 

Date: - C-

--



Cl ,rf .sh-3~ 
~uB.Aa.tP ..... . 

il.CCElPT 

a rct\a·n tCJ \he i\~~~c.t of surplus runds under contract no-37 trom---. ----:---·· 

.. ' 

Dato: 
7t.J! 

-

-- ~ 
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~ n-roo'.mt of ~ '"'10.67,: .. 

• -..,. -...,-:-·· Y'- ....... - ... -r~~-· _..,....-_...-- .. ~--~- ..: ... ~·T"'JJ'--Ji"'"'i"~-,, ... ::--.......__~~ ........ ~-;;~·~~~~·~jr-~ .. -~~~~~ ... ~~ .......... r~-~~~-~-:.~~~~~:;;...· 
' . - ~ 

. ~ 

' 



i_ 

r_, lv1 t-J l~~~-~1-; ""'r.':..;;"! i'~-··f ,., I . j I . I ... " > 1' • 

..• 
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l-:·;!J:t.'lrCI.:\ S\·l:~"'~-·::>5:.:-ct 56, !.r~vo1Cll 
f',Uota.;ent (; .. ~,(.2-10-·CDl ___ _ 

1. !nvolcH 2 ·for th·~ r:.1:~D\'~~ uu"b:J.COject ia e.t.aGtlc'toJ.. 
~~::;._:·;:...J;lt; CilOllld l~..:: f,·~:-.\~Je t~s i~oL-!...Vt~;J; 

!J.i~O'.\nt.. t.r? $10, 10).1:;3, ~:1.T0.';1l C.ill 

to :t~v~ •r tiMid"if I S 111 .{b_ 

., 

2-. 201~:1 iiJ.~:~\.H er.d t~1-J Ct\t-:.-11 ~ltoul~t 1."f..l 1't.J:..;..-.,_.;~~r\l0'l 
Chk:f, TC-:~iG~:;-:;-J,;,;_::-•J. Vl·:i:;1 vnr t.h.l~<~:.t:::_h •;_:;;sj.:::..'JUf:f!t --
nv l!\t~-~ t.~:~:;x1 ~;.:) 1:.-;;·l"t.l 1~~;6. 

3· o;·:t-l..s i1-; ~1. fir:.~l 'i.!"h''().'.f!•':l• t. to~: .. :,l ..:A~ :~·31,0.6. 
':~-:• cblicx~<l ,;,17;. r;_; -:.:1 5:: ·· ·f· ;_~1.· -t;h.i::; t.>~i:;~roj~ct.. i.~.,;'\:!~.fer, 
r.l:'·;(:e i.hc ,:r.;:::?.: i:.> r.•::t s}\; c.:-.::_:.Jl.:::tcd .. the i'U,c,s C•\1. D·;.l:~£-l'Oj.JGt 
~:r~ r:~-:;.:\lld ttO"\; 1,:.;,:! Clt.YJG;i~ 

. ') . -~ .... 

i .... 

f.:!r:::·:~! ~-:~:T~·~~I:.~ 
(.}:1...:1:' 

'J.'f:.·.._;jcht:,-:::.i<-: ... 1. Dtvir.lc'J. 
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1. t:;_,~o1.c.~ ~..: fc~ t.l:·~ .:;1~C\"":.j SlUb!A'OJ~ct 1~ ut\:.~~e.l!cd .• 
r:!~·s;nt 6l:~t,.~;.,l l.-0 f~~-:;.1:-J aa ..:~ollt~~J;} 2 

C0.-1.;'l :tn ~~~ ;:·.::·"';~!l:~t ·ot· ~:lv1 o·;: .• 1.9:- 1u cJ.n-:;.nr::.itr.titioo of 
on-3 lr .. {.=,,:r._xl, i'if·--i;·y 1 ~.~~l t\c~at:y d;;r~lo-~ lltll.:l .. 
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(l) It is 'hcr.:::by c~rtL?iod tM.t th!o 1» li'l.">£C1oe 2 a:pplyin:; to 
l·f~-:JL~J.~- Su'b:~·roject 56, tl:t';.:t l,)C~4fc-r1::.::u~~!J is cat'tr.fe~cto:.;.,:1, tt~nt 
tl;.e t~r·\o-lc~-;i} ru"""a lJcln~~ t~Ct);.:!J?lish.:-:;(1 in. acC'04X1L'!.nc~ ~.;i th nn..tt1.1n.l 
tl.fJ.""G:~{!:(~r.t~; thE\t n. clo~tl\ilcd v.zel1:~9. of tll(; lX)~ymc:JltB er.v.._i. l.'e~::-~i::)t~s 
is on file ln '1..'6:3/CD, t<h-'l.t this biD. :In ,just vx;d COl"l"JCt e.n•i ... 
tb:-.t pe.y.r~mlt thel'GC.•f ll£1~~ net yet (.y_;~n mG:\l.."lo 

Sldii0Y Gollliel, 
Chief, TSS/Chcmicd o:v:s;-..;., 

(2) It 13 b:::r.::by cert:tfiG~l tho.t t~.1io iavolcc n:t:-r-llca to lt{;,if.llT .. .\ 
C!1'~~-.~·-···"",~ct r::6 d··" "'"'' t.:r.~-~ ,_1"1·.r ""i''_""'C"'r>·1 "'nA t'' ·•· -t··~ • .,. "' .... 0 ·l'•nt- is 1.) ... t. ... .:.·AV;,.- '-' ; , "t>.t..U.~ .,...,.-.-6 ...,v-~'1/ ,.,.._.;.w'.'!• ....... -..&.1 ........ U. - .... \1 1,.·1-~ ;.•• \.;"WVV 

b:1i1~3 w.rric'.'l. cmt in <M:co:t:d.ance ,;:~.. tJ-1 tha ra.z,r.!o;;v.•.n(lum d .. atc.:l 13 
Jl--,··il 10'),.., .;•,~.~ .... t~"' L"·:·r •·,-. t·i,,., T"o ..... t''i ·n··-1 .;-h,. ........ ,. ... ,,.,;0'1 c·" t;..i., l'-Jo'- ./. :., -. ... ...-.;. •·"• '-'""' t..'.J •• ,,:,. l.d, -'•' L"-•'· . ..,._..;,; <..;•'\.\J'->v..l.;.. i _.. 'H "' 

('>t<-·..:.to:..·i ty :tn st\lx>eq'lL.}l"'.t ,,,_c.o:.cr{U1Ga. 
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:ti.Orlt be r::.t"rlll tn t:1c :rollr.;:iing r~·;..unr:;l.': 
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{i) It in t'~:t·cby ce-.:'tifS.ecl '..:bat thie !t" I:~.voicc l a.yplj'ing __ 
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t~1·t; th~ zc::~:"Vices ar<: b-:ing ucco:n~~li::,:;.o:J. in ac,;.cr.:i.~.nec~ \lith 
r::utunl !'-;'::;::'C:;mnto1 thn:t. u t:e:;t::::-dlcd a:._:,:::::1.'ts of tJ-ic ;;-~.y~:nent.5 a.n<l. 
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.(2) It :L~ h<:~X':'l'Y c0:.•t.t:fiett tha:t. this ir•voicc n.r;dlos to 
G'..\·t:r:i':ojnc t. 56 1:l::::.~~r ;~_{UL'7~'.'t. lrili<i!l l:',:,;:; itul:y n:,:.p;:·;.;ved t-~;:d tht\t 
t.::.~ :prc:j .:.:c ~ 1.i2. ~,>.:: lnz c:..:;..-;."'x~:i.::-~-1 01 .. \·~ i11 t.·-:.ccc_,t,1~~nc~.: ;-r:t., th t.h~ C\.K~t1o--
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t·~.tO.RAl'fDU!·1 FOR : T'rlJ<~ RECORD 

SUBJEC'.r NI\1JL'I'RA1 Subproject 56 

l. '.I'he purpose 
-alcohol research QY 

. 2. The scow of the research pro:;,<ram '-till be to pursue -
studies on deterntining the effectiveness of foodstuffs in 
delaying ebson1tion_of ~J.lcohol_fJ.'orn th.~ gastrointestinal tract; 
determil'iing the effectiveness of _varj_o\.1f=sJ'lc\pathoffiiometic drugs 
in dela;;ring the absorption of alcohol fro"i1i the--gastrointestinal 
tract; ex_pediti ng the removal of alcohol frorn the blood stream 
by selective I'1etabolic path,·:a.ys that will allow the alcohol to 
be stored rathe~· than completely wetabolized.,_and developing a. 
simple and reliable test of tolero.n<::~ to alcohol for use in the 
selection or personnel and. prediction of~beha.vior. 

, .......•.. .I . 

6. It \lt1.S mutually aereed. tha.t docun.lcr;t:"-tion End accouu{i;g 
for travel expenses \.fbich are reimbursa.blel-1 Jill ]b · ·· 
shall conform with the a.cccpt~d practices _of that institution. 
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~ 7. agreed to comply with-th-e-requirements of 
th·~ memorandum of agreement~----~-------

APPROVED FOR 
OBLIGATI~J OF ~\~: 

Attachment: 
P:&.'O?OSfll 

Dist~L'ibution: 
-- -- -- C!'ir,i.nal Only 

Do. r,ra_o:.:_·_'od- to: -
_ _ _ 'bY J) ~10t' 1 t'[ of;---.-, 
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Oantlernen: 

We are desirous of continuing our work~otL!l~;,\_S~'I.tl·~~-=-1.\.!n~ed at permitting 
consumption of larger amo\U1ts of ethyl alcQbQl_3'fi."thout increase in 
nervous system depression. Progress~i~th?~1~$t_year_has been slow;------·- -
this may be attributed largely to the necessity of tl'IY devoting a. 
larger sha...re of my time to My~lopment. of a. growing Neurologica~ 

' 

·-= 

Service in the. M':dical School. As a i~esuft cit this ueffort, fS!II Ill B 
(?) hai no\·r s~~~~dh:~;P~~e f~o~~ldJ~~cy~!2!!2~!!J~;!JI!~Ji!'" · .. 

possible, with incl·eased personnel to put it into effect. Accordingly,-~-------~-:--

! will be able to again devote a reasonable amount of- personal time to - • 
r~search in alcohol, and want to ta.l~e this opportunity to apply Ill£ 0 .. 

{!j •• for contin1.\ing support. - ·· · . 
- ... -:l 

It is ou:r proposal to conduct our investigations along the f'ollo;ring 
lines: 

(l) Determine the effectiveness of foodstuffs in 
delaying e-.bsorption of alcohol from the gestrointestina.l 
tract. 

Preliminary vrork relative to determining th3 effect 
of various foodstuffs in slowing t.he absorption of 
alcohol has been c1f more promise, in that, as set 
fc.rth in the prel irninary repor:t forv•arded to you 
lll'e·'liously, the inc;estion of reasonable arnounts of 
fats or oils previous to t.he tuking of alcchol 
has been demonstrated to lower significantly the 
:pea':e value of blood. ().lcohol c onccntra. tion. Ue 
believe that further work along this line js indicated, 
to d.ettm:line the optiuul tirnin[; of the fat ingestion, 
a.n•l the degree of unifonli ty of the effect in dif
ferent individuals. 



(2) 

(Je __ -_ 

(2) 

Determine the eff~ctiveness of synlpe.thotniometic 
drugs in delaying the absorption o:( alcohol from 
the gastrointestinal tract. 

Since "re are convinced that the effectiveness of fat. 
in this rega..rd ·is related to slo'.iing of the emptying 
tima of the stomach, it is desired to investigate the 
effectiveness or other measures vhich might have the 
same effect. The- symflathomif,!t}tic-drugs- suggest 
themselv?! as l~kely candidates; indeed amphetamine 
vas shot.,fro"~Jitllk to have such an effect. Although 
such measures ca.nn.ot be expected to delay ipdefinitely 
the absorption of alcohol inJQ t}le blo0,.J,hey may be 
suificiently effec~ive to delay absot~tion until the 
stomach can be eJllptied by induced vomiting by some 
individuals vith some facility in tb.is mP .. neuver. Of 
course, the ideal- subs tan~~ voulQ. be a cQmpound that ___ _ 
would combine witb._thl3_alcQ_h91. in a form that would be 
unabsorbable, and it~JI3_possibl~~tl1.a~-~~me:·:s1.tch com
pound not in i tsel£ unduly toxic might be found. 

(3) Expedite the removal of alcohol_frQI!l:tb~ llpod stt·eam 
by selective metabolic path,mys teat will allow the 
alcohol to be stored-rathel'-the.n completely metabolized. 

Another point of attack on the problem is the search 
for measures that will exwdite the s-:1imine.t.ion of 
absorbed alcohol· from the bOdy:= The- amotmt eliminated 
in t;he urine, breath, and sweat is not of ·~ufficient-- __ 
magnitud·~ to be of pr<.'l.cticalimportance even i:L ......... -· 
doubled, and obviously a. greater increase than this 
in voltlme of any -or-: these charme ls would nQt be 
practically acceptable for the pu~~ose in which we 
are interested. Increased combustion of a:..oohol, __ 
especially if coupled_vith.._slo...,ed ·.a.'b~(lrp_i~i_on, might 
be highly effective. If the normal patlway of 
complete combustion to Ca.l'bon dioxide and vater 
alone is considered1 one is limited theoretically 
by the fact that the ordina.1•y rate of combustion 
supplies about half the c~loric output needed for 
the body metaboli~m of a. sedentary nJ£tJ.1 1 and thus 
any considerable increase ,.:ould produce an excess 
of heat. Even so, it is probable that the di.fference 
of rate of alcohol metabolism l1l'OUght abou~ by a 
diet that will favor the 'burning of protein rather 
than fat vill be of sufficient macnitude to allo"r 

" -



(3) 

alcohol to be absorbed at double the rate without 
an increase in-the-slope of-the-blood alcohol curve. 
EVen more effective would be measm·cs aimed at pro
moting storage of the alcohol-by utilizing alterna-

.. ti ve metabolic pathways,- so that -combustion would not 
be ~omplete, but that the acetate formed from the 

. al~ohol might be converted to glycogen or_ fat. Work 
of others with tracer-techniques-usingcradioactive 
caroon incorporated- in alcohol- seems· to shew tha'l;i a 
small proportion or the alcohol-takes-this J>ath,.,ay. 
It is our desire to-explore-this-possibility more 
fully with -long., term feeding-ex:t-Jeriments-in l'a.ts 
and mice.~-~~=.~ -· --·----·- ·.~·~-~~~~-·~ 

(4) Develop a simple-and reliable-test-of tolerance to_ 
alcohol for use in selection -or pe-rsonnel (Uld pre- c--. 

diction of_behavior. 

' 

·~ 

\ole have demonstrated (and ifideed-it~is-cotmr.on know-_'. -- ----- ------------· 
ledge) that individuals va.1•y-greatly in their resis• - -- - -r. 
t:.mce to the- depNsGant- effect~ ot'--alcoboh- Indeed - ____._ -- ___ .:___ ~__"._~ :----= ..5": 
it is because of this-difference in tolerance tba.t 
the whole study :ts necessary •. Hould it not be prof-
itable to develop a. simple end reliable test of 
tolerance to alcohol which would be of val\:e in 
the selection of-personnel whose m.ission and job 
might entail .the n·~cessi ty or· constunlng cor:siderable 
quantities of alcohol?-Tbe techniques which we have 
develop.;.~ -over-tbe--:years-=in-=this type of research _., 
sho\lld be valuable in this connection~-

It is OU-l'." proposal, then, to explore further the 
effectiveness, of foodstuffs and dl."UGS in de laying 
absorptio~~ of alcohol from the gastrointestinal 
tl•Mt; to investigate by the use of alcohol incor
poratine radioactive cru:bon the possibility of ex
pedlting the removal or-alcohol-from-thtrblood by 
i'avori.ng metabolic pathways t.hnt will allo"• it to be 
stored rather than completely burned; and finally to 
develop a si.mple and reliable test of tolerance to 
alcohol for possible use in the selection of person
nel. 

--.,.· . 



(4) 

The experience in this type of research we have alrefldy gained over 
a perio-1 of soma 25 years in similar investigations. \1e also have 
the facilities for determination of blood alcohol concentration, and 
apparatus for testing the degree of nervoussystem-de:pression :produced 

. -::c:c- ==-~ ·by alcohol. My own active pa,t·ticipation in the \mrk is reasc•nably as
sured by the addition of personnel-to-the-Hodical School faculty to 
t~~ over the b·:.tJ.k of the routine teaching and administrative datai 1 
of the Division of Neurology. It will-'be necessary to secure additional 
technical assistance, and if possible a research Fell0\1 trained in 

· neuro.physiological techniques to_asswne- the buTden of- the actual test
ing of subjects. F\lnds wilLalso_[le requil~ed for l'eimb\U·sement of 
subjects for this rather unpleasant and arduous research, and their 
retention in the hospitalunder obse't'va.tion during th:e periOd that 
they ru.·e intoxicated. ______ ---- --

. ., 
/ The following is the proposed -yearly_budget: 

Neurolc•gist (HD) ____ c _____ .c ~91 000-----------
Fellow, neurophysiology 

(PhD) 6,000 
Technician, chemical ____ 3;6oo------ --
Clerk-secretary 3,000 
La.bora tory·anima:l- keeper 1, 8oo 
Equipment & Apparatus 

( Ola.ssvare, etc. ) .. 
Supplies (Chemicals, 

radioactive carbon, 
alcohol, etc,) 

Subjects' fees (incl. 
hos~ita.lization) 

TOI'AL 

.1,000 

3,000 

$30,400 

Although it is hoped that definitive results might be c:ttaincd in a 
yee4'' s time, it would be highly desirable in assembli.ng such a teo.m 
to plan for at least a two-year period. 

IC:E~CE 

INVOLV{::D 

Professor of Medicine 
(NetU'Ology) 
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