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MEMOa:ANDUM FOR: CHIEF. ~INANCE DIVISION 

VIA 

SUBJ1::CT 

: TSD/Bw:!get Oflicor 

: MKU'Lnt.A. SubproJact 4S, lAwice Ill, 
Allotment 2125•1390•3901 

1. Iavoice Ho. 21 i• atta.c~.c! eovenng the above 
subproject. Payment aliowd he ma.de a.s follows: 

~•lllei-•s Gl:Leck iA tao &m.Olall~ of ~. o~u. ~c drawa. • f .... ,~to , • •• • . . ]2J 

2. Tli•• ;~ki~.j:.~ tonl'&~ to CWef •.. 'l'Sl)/ 
R•••r~il Drane;~. '1at01&gb t"S.t>/J:,v.dge& om~or a:1 eoon •• 
2oaaible. ·. • • • 

l.. Thi• l• a tmal tn ... ·olco. ffo,My•·~. •ineo. lt le 
&Dticipai~ tbat &ddltioqal fw.tda will t>• ol>llpied. for thia 
pi-ojeet tb.o f1lcs i~cl not ~• c-1:0aed. 
,,? .· • 

v . .. . .. uo. ooo.oo • 
N T1--:~ AMOl..lt•~'f Ott. ta~ 

di l■■l■L I I l1 lf-
1 Jn· t?.--=,/t2i Chief 

. . . . "' . 
- ' - .,... ,""' 

. ' : .. -- , ,, • :~ ~ ' 
. . 

- < ---- -- -~ TSD/!lesea:rcb, B.t>a:icb 

.Attac llm t::1 i. 
Invoice & ~ertiitcat10na .. 

Distrihution: 
Orig 'k Z - Addrea~ce 

1 - TSD/FASS 
Z • TSO/RB 

frTSD/RB/.....,(13 Feb 6Z) 
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t~t -at:r"V1-~IZ-• .-r~ b~o~ l!A;~ompU:flf\ecl ua .U:G~ruace w,·dl mutul aa1·1,• 
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MIMORAIDUM 10R: Bl. RICORD 

str&1BClf : Cont:lnuation. ~ MK.1JI.ftA, Subproject lo. Ja.5· 

1. 'l'be eeope or tb1a aubpro~ect ~cl.\Mlea all. 1:hoae activities 

DOW /r,,.gaged. 1D ~7 . 

UIJder the i11rect1on ot '}SJ/Im vitb the acept10D ot ~ cutwt 

tunct1ona spec1t1C!&ll.y mentioned 1D connection V1tb otlaer NlmLDA 

subprojecta. . In general, the research effort under tb1a aub})roJect 

vill continue alona the lines laic1 clown in i,renowa ,ears. !heae 

invol.ve the •~the•i• aD4 pharmacological &134 cllm.eal eftl.u&t1on ot 

compound.a ~ those chemical. tam.lie• 1mowD to baft application in tbe 

psJdlochemica.l aD4 "IC" ~1el4a. During the ccad.Dg year it i• pJ ennecl 
. . 

to coucentrate:'more ~rectl,T oa ..... ~ praotical ajJ!ecw ~ t.be 

"knockout" problem. Bnougb nn pote11t •••--• u.ve 'bec:omo a't'ailal>le 

lately to make IUCh a cbaDge 1D etllp2U11 ~tl.e. la· c:oamec:tioa, 

vi th this change it ahoul.4 be noted. :\;bat c8l't&1D t1Dd1np aide 1D 
• 

C· projec:t at WI which cmmot .be turther explo1tecl at 

;R that f'acilit:v vill be pursued. at - 1D the future. Por tla11 
• ~ , 

reason 1 t ma;y be necessar,y to sUJ'P].ement the ~imU ns• ot this subproject 

1'rom time to time during the 79ar due to iDcreaaes of scope. 

] Bbl [ II I L IJ.so serves ae a• general consultant to the 
• 

Ageucy, prov14e1 iomcea ot a aoo.e1tive Datu.re OD a11 a4 boc buia, 

am serves as a cutout 1l1 procurement problema. 

E2 I:l.?O~I; CL BY i87475 
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3. The tot.al coat ot this project tor a i,er1od. . :'at cme JeU' trUl 

not exceed. $110.,000.00. Charges should. be made apin~+. All.Otllellt 

' 

. 
bas been, .requestecl to submit a Sua&r)' 

•~counting or a e0p7 or tbe FUDd'• amwal. awlit res,ort tor the 

apoD&Or's. 1Dspe1:1ii011. Aleo, 1t J:aae 'beeai req-..stecl that aD1' uaezpended. 

fu,D4s uaJ.l be nturmd. to the AgeDCJ, 

5. ·'H tle to any permmient equipment pu.rcmaecl 'b7 tuma p,mte4 

G •••••shall be retainecl by 

J3 -~ ill lieu of higher overbead rates, 

6. tt was mutualJ.7 agreed. that clocumentation aD4 accountiq tor . 
travel e~nsea which an D~ reiaibuna'ble 'by 

'· ' 
shall coo:rorm .with the accepte<l ;practice• ·'4 .·~ Plm4,. 

APFROVED FOR OBLI<W?IOJ oJ' mte: 

fr 
-, ~ ~ --~ _.. 

Date 
-....:..., -;~ -· -------------

Attacbmen.t: Proposal. aD4 Budget 

I>istribution: Origim.l ~ 

.. 
C!lle:t 

m/a.10-.roh BnAoh 
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PROPOSAL i9§2 . 

' ' 
It 1apropc>aed.to cant1Jme a.plcnt1oaam;p~ 

YO?it alcmg liDea which liave been 4evel~ 111 tbe 
1nveat1g&t1QDS ot the i,ut·tev•:,w.n 1n·~coopsn.t1a 
v1 th other .projects ot intereat· to the Sponaor. The 
pr1llary field. 01' vorlt involves tbe ettecta ot atre•• • 
on human be~., MaJor it.am ot t.ntarest i,resently 
inYolve 1:M' toll.cving are~: 

(a.) c•tim o1· reliahl.e reeea.reh "toola" 
~or •t\147 otatreaa pbeDcmezMl i»,@imala.am 
IWl with tbe eD4 :I.A view • ~ =de~+ai:wUng these 
pheuoaie~•'tQ•t,be ~xteDt tbat p-actical applica
tiOU cu :be realizecl 1D iDtel'pretizag ud.· cOD
troll.1Dg hUm&D · b•rtor .• 

(l») • l)Z'Q1Uct1oa am atv,.q .ot DIV ••
cal am\ pbya1~ apD~ ot 11gD1t1ouc:o ill 
cozmecticai vitJl• tu atreaa react1ou • 

... ·:'·-:r_::·./ _:\::: • ,.· .·· •• •. : ; 

"d_-~~f; 
8l)ectti~ ."i,e~t1•l"clepre••ton: or aotivatioa 
cleeuab~t~1ibep11~0J.osi•t.' ;point ot nw. 
A. reaaonel,ie ~t ~ ~•• is beiDg made iA 

the several. ueaa.•·1D41c:ate4 alx>ve ~. it 1• expcted. 
that contiDued.ettorts or the sort which bave proved 
eff:S.cacioWI in the paet ;yeaz-vUlT,Lel41\u:'ther 
e1guU1c:ut re1ul.t1, •• 

• 



S&lartea 

Chem.cal Supplies 

bp!rimental Aid -,1 a and Subjec~ 

Clerical Support 

•, 

• 30,500.00 

2,000.00 

• 5,000.00 

2,500.00 

♦ i.o,000.00 



ATTENTION 

SUBJECT 

: · FinancA Division • 

: MK_.· .~L,TL-\, s~;roject -.· • 
A1lota111i ,, a:aa,-...,_sm, •. 

Under the autbority granted in the inemo~m,.~ d:a-ted 13 April 1953 

' . , 
from the DCI to the OD/ A, and the exienaion of ihiiJ aumonty m aub••«!uent 

I 

memoranda. Sub?roject '5 · has been approved. and ...,iGDO•OCJ ------
of the over•all P::oj,ect MKULT&A f"UUds-_~ve been ·o~lipted to cover tbe 

• subproject1a e~"'Pe~aes and shou.id be charged. to cost center ~39Qa 

•· 

APPROVED .FOR OBL1GAT10N 
OF FUNDS: 

Research Direc:tor 

Date: -----------
Distribution: 

Original ~ ~ ~ Addressee 
1 • 'lSD"J.SS 
2 - 'fSD/D 

.. 

.. 

SECR.ET 

.• 

.. , •• ••: Chie(' 
• TSD/lleoearcb. Sra:icla 
I .. 



\ 

Daw 

12 P'EB 
JIH 

Bemara IID4 Beterenca 

• 

OblleatlOu 
lneuned 

Oblitatialll 
"Liquidatecl 



MDmAmJM 1101l: '.l!BI CCl4P.l'ROLUm 

StmJ!lC'! 

Under the &U1ihori.'f.7 granted.1Dtbo~date413 AJril. 19,3 

h'om tile~ w them/A, rm4 ta exteam.cm ot tiii.. au'tibon"G1 a•-

aeqwmt memorama, SUbproJect e baa 1-a aP.Pl'Oft4, ml M, 000, oa 
at tlJe over•all Prc,Ject lltUt'mA tund8 bave been obl1gatec1 to COftZ" the 

aubproJect 'a exi,enaes and should be charged. to cost center.-.llili-li~-wli~~ 

AffROVBD J'OR OBLiGA'.CtOI 
0, 1'fJllE)S: 

Research D1rectcr 

\ 

Date: --------
Distribution: 

OrigS.nal & a - Md.resaee 
1- .TSD/FASS 
Z --~~/RB 

.. 

.. 

SECRB~ 



MEMORAL"\TDU?a4 FOR:· THE COMPTROLLER. 

ATTENTION 

SUBJECT 

' : -Finance Division. 

. . 
trnder the ~.uthoniy graated in the memorandum datod lJ AprU 11,J 

_from tb.e DCI to tb:e OD/A. and t~e exteasi~ ol tb!s 2.utb.0:-ity in aubsequent . 

. ., 
of the over-all P:i-oject MlCTJLTRA funds hava be1Jn·obllgated to cover the-

• , . . 

AFP!tOVE:O FOR Ol3LZC:ATION 
OF FUNDS: 

Da.te: 
""'F-:.·-: 

\ . .. 2. -----------
Distribution; 

Original 3t Z .. Add.?'essea 
t,¥" - 'fSD/PASS 

2 - '!SD/D. 

.. 

Cb.l•f 
TSD/Rasearch Drancll 

1 ai-.nFY tt~AT !~:! :?:::- t,~:~ :-\, ~~•.";.~~: 

~11.:M w-;~i .• :,: t;:,. _ ·---·-

c,t"fCl TO .t,1.1(\t~.•~·lT H~. - -

, --~-1,;-,-:,.~~~,,:":'!:"iN~'G:--::O:::;rr::::ic;-

SECl"-ET 

·' 



IICl?P! 

Receipt is hereby aclmovledgecl ot the following: 

Treasurer 
I 
a Check lfo •. i .. • ••. • • •· •• ·• ···•••· t .:~ ...... . 

• ~:te:·: 



NIMORAlmtJM FOR: !Bl RICORD 

StmJBC'! : Continuation ot .MKUL'lBA, Subi,J'0.1eotBo. ,., 
' ' • 

.. 

l.. Tbe SC~ ~ this subproJect includes all those activf.ti•• 

nov engaged 1n bf 1 ] ., , . . t Ill •~, 11!4 id& ?PDT I IIIHk 
under the dinct1011 ot TSD/D Vitll tbe exception~ those cutout 

runctlODB specU1call,7 ment1one4 1D camec't1on Yitb otbar MKUL'J:BA 

subproJecta. In general, tbe research ettort und.er tJai1 n'bproJooi 

Vill continue al~ the linea laid d.ovD 1n previoua year■ • bN 

inwlw the synthesis and. pharmacological and clln1cal eftluat10D 

ot can.pounds ot those chemical tad.lie■ known to have ap_pllcation . ' 

in. the p~chocbem:lcal and. "le" t1el4•. J>moing the put year iaportant 

progresa ha, ~11 made in tl:ae area nlate4 to atreaaor oClll)O\m48 

aa.c1 ta re1at:1.ona111p ot taie lillt.r:l.al.a to the··~•1ologica1 ;pathvq• 

tm-oup ~ell 'botb. a1ire11 am ta :roac:t:l.osa • to :1,1; an ..Uate4 :I.A 

human beings. • Also,. 1e-..ral new am important ammal acreezwas teclm1q•1: .. 
adapted to tbe study ot _-te:r1al1 which depre•• tbe general avareneaa . ' 

or animals Without producing any acampanyiDg pbJ11cal depre11lOD baft 
- . 

been made available for vork on "knockout" •teriala~ In ad41t1on., 1011111' 

prcsress has been made in relating certain organic chemical ■tructure■ 

to observed. ef':t'ects on animals. A conside:rablt! part ot next year's 

• ettort riJ.l be aimed at extea.ding our ab:LUt7 to \Ulderataza4 the et1"\letun-

act1V1ty rel.at10DSh1pa among these sleep-producing material■ • 



.Yl87473~ : ··· •. ·.·• 
2. ~ also serves as a :general c~tut to 

the A¥,enc1, proV1des ee:rV1cea or a sensitive natun ODuad.boc 

basis, and serves as a cutout 1D procurement problems. 

3. The total cost ot this pr.oJect tor a period •ot om year 

will ~t exceed $40,000 .oo · l Hove~~, a1; the present t1me ~m project 
'SI J( /Jw1 •. 

vill only be extended tor a period,~ ~ months. The cost at this 

project for this ~:iM will not exce~ ~,OOO.OO) Charges should 

_ be made against Al.lotment ll.25-1390-~902. (:t is anticipated tha~ . 

the remain.er_ -c:4 the funds ~or the proJect 19ar rill be made available 
. . 

tr<a n-62 mom:7 "Ybe:a. availa'ble ~ • 

C 4. ---bi.a 1'en nque1ted. to~~ a ■\IIIIIIU7 
'fj'accounti.ng ~r a cc:,pt ot ....... annual audit report for tbe 

~ /, · .. ,... . . . . 

. . 

tuma shall be ~tU!MA to tJMa. AgeJl01. 

5. Title to e:ay- i,&1"1118.!Mmt equ:l.Jn6nt pvchase4 'b7 f\m4a gnnte4 

C ...... shall be retaimd b:, 

ill lieu¢ higher civerl:lead. rate■• 

6. It was mutual~ agreed tbat docnmentat:ton an4 accOUDting tor 

travel. expenses W'b1ch are normal~ re:lmbllraa'ble 

shall cont'orm With t:be accepted practices ot.,..... 73 
A.PPR 

fr:__ 
Date -----------
APPROVED FOR ADDITIONAL OBLIQATION 
OF FUNDS: ($20,000.00 againat 
Allotment 2125-1390-3902 

• Chiet 
'l'SD/Baaeuiah Branah 



... 

HtOlOSAL 1961 

It 1• proposed to con~ exp~tice an4 pilot 
work along lines vhfch have been cle-..loped •:tn tbe iD'VWatSpt:lo.u . 
ot the past tri yeau-a in coopention Vith Qther pro.ject• tit :tntezie•t 
to the Sponsor. ·!he· .. ·prutaZ'T :t:teld iir work .inTOlve11 the ett~cj• « •1in 
on human be:f.nsa~ .Ma.for iteme ~ :I.Dtens't ~Nnt~ 1nvol-.e tbe ·tollow• 
ins areaa:-

a) Cnat:ton ot rel1al>le re1e~h ~ool.8" tor 1tuq ot 
streaa p111111a11a in. an1mala aml 11&11 nth tlle em 1D View ot 
unc2e;r11;aaa113g ~se 1>1ienanena to tbe extent that l)l'f4t1oal 
appUcat1ou can be reaJJ.zed 1D 1Dtel'lfttiDI an4 controlling 
imman. bebanor. • 

b) 'l'lle. prod.uct1on am study of nev chem:lca1 an4 pq■ical : ... 
agents· at aignif1cance in connection Vith the atn•• reaction•f • • . . F 

cl .· • allied.•. :b:i:veat1gat1on ~ cbemical and. Jb7•1ca1 apnt 
,, rela~,;~cS/t~;-~,ta~ ot .. a~~•.~" ·t,t· 1:NmaD be!Jip. The • 

1 partt,.¢,~~~:in~~11'tLm th1ia; ,:relat1cmship ts· to obtt41i .aid 
d.et~~·'.'11::=aepii-a,t1;iiii: ~~•nseD•~1 ···acti vat.tori or·. d.ep,111.toza 
ot. -1: ....... ,w:.·. &.. ole ·•n.•.•.•1 im;·:·t·tie···.: · ...... • •.•• .•.• • ewe •. 11;;._.· re.•. ·~.a .. ·.·.i 11 ···•········ ··•·· .. . .. · ......... r, .PJ ...... r . ,.., 
depress;o1:1ozf a:citivatiOli •@1u~le .fi-om. tb.e :p1tcbologi1t1' 

:1.nt ot new. • • • • • po ········· ·•· 

A rea,cmable III0\1Dt · ot pragJ,'988 11 being made 1D the Nftftl 
areas :1nd.icated eibove &l1cl :f.t 11 expected that cont1Dued. ettort1 ot tm 
sort wluch have proved. etr1cac10UI ln, tbe pt1t year Will :,ield turthe!' 
eign:lticant :reeult•. • • 

i., 

As indicated in the attached budget, th& total ftN&reh ettort 
Will amount to $71,500.00. Ve .. are request:lrig that the 3:9reaent Sponsor • 
~d only $40,000.00 ot this effort w::tth the remainder to be provic!ed 
trom private source a. 



RESEARCH PROPOSAL 1961 

BUDGET 

1.. PHARMACOLOGY AND TOXICOLOGY 

Pharmacologist and technician 

Ani:aal caretaker, ani.<nals & animal mai~tenance 

2. CLINICAL SCREENING 

Clinical assistance 

Clerical help and ~upplies•• 

3. CHEMICA-L·.·SYNTHESIS 

c; till I 1111111,ar C Consult:ari~ •• 

• C 11Wllll_ Y_I l Tl(_ ·r;Jt;illMltitJOII C ·,· ... • . ;.,,; .. -.. . . . ... _·:··· 

Chemical Supplies 

TOTAL 

.. 

• 

$12>000.00 

$10>000.00 

$12,000.00 

$.12 ,ooo. 00 

$5,000.00 

$1,500.00 

$S,000.00 

$10,000.00 

·\j~ 
$4 , ooo. 00~~~.1 

$71,500.00j 
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VOUCHER NO, 7• 12 

0£SCRIPTION•ALL OTHE~ ACCOUNTS 13•33 34• 3' 
STATION 

CODE 
DESCRIPTION• 

-'DVANCE ACCOUNTS 13•27 

. . ' . . . . 
• f I I • t • I 

I• t I I • t 

t • I t t • t I ........ 
_!_ _____L_!____ _LO. _O_O_o 

• t I I • I I • f I . . ' . . . . . . 
' .. ' .. 
.!____!___ •-- ·-·-· ' . 

. ' . ' 
' ' f I t f I I It . ' . 

f I I I f I .. ' ' .. 
I I •t .. I ... •· .... 

' . ' 
. . . . . -. . . -~. 

. . . 
... . . . . . . . . . . '. 

. .. . . . . 
' ' . . . . . . . . . . . . . . . . . . . . . . . . . ' . '. '. . . . . .. 

EXPLANATION OF ENTRY 

I 

DATE 

F'OIIII 
IO•S, 

. PREPARED ev 

28-33 
.. . '!~ ."~~ .... ........ ~. 

.. ,Q, NO, 1 PROP, 110, 
••••••• 3i,~ - • - •••••• 

'~_!_y/ RO JtCT NO, 

. ' . ' . . 
I I • • . . ' . . . . . . . . . . 
I I t e 

I t e I 

I e t I 

: • : 

. ' . . . . . . . . . . . . . . . 
' . . 
' . . . 

.,,/ I OATIE 

II \ " ';. '"I ! ,. • ~ -,... ~ -.-, J 

, 
.. 

CONFIDENTIAL FUNDS POSTING VOUCHER 
D-'TE 2•9 VOUC~Efl NO. 7• 12 

40•421 ~,
3 45•4 I 

47• 52 81•17 Gii• 70 I 
OBLIG, 53 9'4•117 ALLOT, OR COST DUE 

EXPEND U PAY REF, NO, GENERAL ACCT, NO, OATE 
PER, .. -.. COl>E I " • "itl1i.1•i\· .• CA LEDGER 82-87 L 10, Cit• NO, o•JtCT 

D CODE . -. -...... YR ACCT, NO, ...... -.. CL ASS 
''" I s IMP, 110. X u,, "'O• 

I 

• 

• 

I - .I-

IIIEVIIEWED BY 

SIGNAtllltE OF 

SECRET 

0111 t 

' ' 

. . . . . 
.. . . . 
. 
~ • . 

• 

' . . 

. 
• 

. 

. • 

71 • eo 
AMOUNT 

I CUOl'I 

·t.J 
' ' ' , !m~1:~,; 



' 

/ ·• ... : . . , . 

s Oct ... ,"" 

~ J'C1b mm:r. ~CZ mvJSr0H 

'91A. 

SUB.JEc.T l MICUl,'r.U. S\mpstojeet ·• ...._. Ko. 20 
AU..,.lld ITJl-1S,O.J902 

I. linel&e He. ··~ ...... .,. nlaprojectla ltllct::L 
Paymat A0111c1· be mede .. 1o11 ••t 

GUfdor'ac1:1111a1-.... o1-.ooo.004ka•• 
& ·JNIJ' 1eeeJc • 

. " ' ,. . ' 

... .:~-~~ff~~~?J~~~.,.,-11-~• • •s a ·z·:r: 
~ 'ILllilllil .· .. ··., h .•. : . ,. . ., .. •.. ., . 

If 
•' ..• 

• • . .z.· n.·ulieijlbaaJl 1-:.,.........,.:eldef. 'DD/a.ani.. a 
'tiftqll TSl)/Biilllj·OJD-............... ..... 

.S. ftM: ._ •-- laY d~ Boua,u. •IDC• 11 lat· 8Dllcleatecl Uaa&: 
...._..Alllda wUl'h·•Vps.Stw_~ ~--At9 afaaalcl.- 1'41 • 

-:: Atlacbmet: 
Jamalafa~ 

lXatribatttm: 
~·2.~.A.dibea ... 

l • TSD/F.ASS 
• 2. - 'l'SI>/U 

TSI>/1U3. (5 October 1961) 



For Semces 

I )~ ;t!-

SEC R.'ET 

INVOICE 

CUTU'1CATJONS 

I Oc:toJ>e; 1961 
zo,000.00 

~- q 
Ul It i• erehy certi:t!ec! that this i• !nvolce zg app1yin1 to 
Sub-p~ojec:t Noa 45 • ot MKULTBA,, tbat perfo.-mazace l• sati.diactory, : 
Cbal ••m~•· az'e btaizag.ac:CQmp2i11lod ID KCOrdaDGO wUb muial &ll"CC• 
menui that a detailed agenda of the p.aymema and receipts i• c.11 me 
in TSD/RB,, that. W• • 'bill la jilllt and eoZol'e4t a.ad that payment tltei-eel 
ha.a net yet beeA •• madeo • • 

/ 

ti) It b bo&-oby cci-UAw.iuiima·mvoiGo·applie• to Subpl-9oJ-.oi .. 45 
. of .MKUl,TRA wbich v,as duly a.pprovact. ud tbat tbe project 11 l>ema 
carried out iD acco:rdanc.e w.lth the memoziandmn of 13 April 1953 from 
tb.e DCI to th.e DD/A» and tba .e:ten11!on o£ this authority m eubaeq,ten.t, 
memor:andao 

B.e1ea.rch Directer 
• 

Date: ------------
SECRET 



. : 
i 

-i 
! 
I 

SBCBl't 

MDmWmUM J'ORt 'm CCJ4P.l'flOLLD 

: P1n•nce D1Tlaion 

SU&Jm.r : Mlml4'RA, SubproJect._6111o!S..-----

trca the Del to tho PD/A, u4 the GtenaiOD ot t.hia autbor11i7. 1A .,._ 

~t .memora.n4&,, SU11:pn).1oct 41 Jaa lNi:tm apprgve4, lm4 :ZO, 000 00 

fir ta over-au lrOJect · lta.JUrRA.· t'.1,m41 • have been obligated. to ·cover the. 

aubp.roJttct •• .expt~, ~\~ ·be m,.rgecl to eoat cenwr._.iH:1~!191.a..!rM~--

'1,, I 

· An~ POR OILJ:GAU011 
(jg J'U!IDS:· 

Be~ .D:Lrectar 

Date: --------
D1atr1but.1on: 

Or1g:l.nal & 2 • Addressee 

1- TSD/FASS 
2 -TSD/RB 

.. 

.. 

SICBE': 

··-,. 
·•~M" 

SD/rtaH&fth bmm 
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,111 

IN 
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:j:~ 

l 
I .. I 

.~,.· . . . . 1· ,,,:·-- ,·>' ,. .: 

lt? I 
;o-· •• ~ 

't11tt•·••·J-

1: 

.i 
'I'· . :~ I 

··•·· 
·.,., 

' ., .. 

,..~- . ·•~ 
..... , 
( ' 

RECEIPT 

() 

Receipt is hereby acknowledged oltlie following: 

.,:, ,-'. ,.-

. '&. 

, • ••:ii~!!fl·~tam-tm 

; ~ \".' 

~•: 
'----. - - ....... ,.-------------·-~---· . - _________ ,.. __ , •. ---•--,1·--···--~·····- , . 

.:~. 

--·· y.. • 

' 
,·. :.:, !' 

I .!· 
i: •. 1 

!;,•. 
~f 

(/ 

: .. • l 
l • I 

.... 1.:, 

',• 

j';/ 1·-1' 

• 



Date 

6 APR 
1961 

(Whm l'll1ed In) 

Bemarlu and Beferenees 

.. 

SECRET 
(When Filled In) 

• 

Obliptioas 
.lncuned 

Obliptlom 
Liquic1ated 



ft.Tl!LmT!Cll 

. • 

U?lder th~ e.u-thor:!.t"J granted .113· tue· ~.rs~t".:Jll de~4 l3 ·,,.yr...i 1si,~ 
i 

.traa tbe Del .to tjJ,e,D'JJ/,1., ~. the er..ension c~ ·tlliii e.utt:>rit-,1 1l! sub• 

sequent ~""mor~., subproject,., has ,been apj?ro°"-e:l, ~l-'te,OOO.OO 

of' the ovar-all Proja:ct Jm.JL!BA f'..17V'..ia ha·\,e bae?1 obligate--l to co;-ar t!:3 

.AFfflQ'~ F-at ()R!J'.Gfi.'l"J:CB 
OF. WwS; 

Date: 

.l)iat:r:!.'butien: 

g-

O:l-iG. e. 2 - Adii .. "'e:r.oee 

, ••·•;•: • a • 

Ohi41f 
~/"S.ec<iazcb !re.nch 
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~~"1-~,.,__.,,-~=----,-----------------------------------------------------------------------, 
CONFIDENTIAL FUNDS POSTING VOUCHER 

VOUCHER NO. 7• 12 DATE 2• 8 

DESCRIPTION•ALL OTHER ACCOUNTS 13•33 
21. 331 
TIA NO. .......... -

314.319 
'ITATION 

COi>£ 
4D•U 

EXPEND 
CODE DE~CAIPTION• 

ADVANCE ·ACCOUNTS 13•Z7 P,o. 110, I PROP, No, 
•• - •••• Mo ••••••• -· -

•,~ PROJECT 1110,~ 

. . . . . . . . . . . . . . . I . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . .. . .. . 

. . . . . . . . . . . 

. . . . 

. . 
EXPLANATION 

DATE 

. . . . . . 

. 

. . . . 

.. 
' . 

. . . . . . 
. . . .. .. .. . . . . .. . . .. . . .. 

.. 

. 
' . 
• . . . . . . . . 

. 

. . . . 
. . . .. . . . . . . . . I ,.~ . . . . . , . . . . . . . . . . . . . . . . . . . . . • . . .. . 

. 
01" ENTRY. 

I 

. ' , . 
I I • • - I . . . 

. . 

. . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

' . . . . . 

, .. 
10• 99 606 "H ••t•U•■ SU 1'I eH • 

,._ 

I I . I . 
. . . . . . . . . . . . . . . . 
• . . . 
. . . 
• . . 

',."3 

1 
47:52 

F 4S•A OBLIG, 53 5••!17 
u PAY REF• NO, GENERAL 
N PER •• ". v ••• • •" CA LEDGER 

LIO• Itel. (j.t. 
0 CODE • • • • • • • • • YR ACCT, NO, 
s EIIP, NO, 

I I I I 

'1,· 

' 1s- ' 
' 

' 

,, 

: 

"<,;. 

1£¥1HE,D DY 

SECRET 

VOUCHER NO, 7• IZ 

U•f7 81•70 I 
ALLOT, OR COST DUE 

ACCT, NO, PATE .. -.. 
ez.11 

OI.IEC Tl CII, NO • . . . . . . -.. 
CLAIS .. -·- .... 

I • • 

. . . 

• 

I 

ERTIFIED F 

DUIT 

. • . 
• . 
• . 
., . . . 
• . . . . . . . . . 
• . 
• . 
. . . . 
• 

. . . . 

" •-

71 • 10 
AMOUNT 

I CIIEDIT 
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·SBC B E''f 

. • 

: FillSnce Division 

... ,. 
: . MKUL1litA~ Subproject _ _.;;;.. ___ _ 

I 

Under the authority. granted 1n the u:aors~dlm dated 13 !J;:nl lS53 _ 

trcm the OOI to the m/ P.~ am _'the er-~ion at· this aut~r1·ty :ln sub-

aequen-t: ~~, Subpro3e~~ • ,, bu bean -a~roved.# am! .iD,OQO•OO 

o-r the over-all l'roiJect MtWL~.A fl.mtla ha:".re been obJ.isete4 to C!Oftl" tJ!g 

AP.PRO!Jm 1'm O..T:ft,IQNJ'!/.CN 
t:,p ll'lm)S: 

D:!.a'tr1~t1.t-;I.on: 
o:r1g. & 2 • Ad~rasnee 

.. 
I 

-. 

I • 

--



I 
I 

;_ 

~~-_-~ .. ~:·. i, . • .,. - . -.. 

.. __. ,ems cm,, naa smmar 

I ~ QtAcer . , 1D 

8U.ll&CT ......... ~-~t.;. %lffldce ... 1' 
Waotnm1. ua,-J390-39QZ 

L Jlmdce •• i9 emtr1q '1le abOl9 ~ 1a a~tllc,t;e,&• 
1'QIIIR IIKNl4 'be lllda aa folloll8t 

ee•se•• .._ sa tile .... , ot ta,,000.00 .,.. • 
almlllllmk. 

:.,~;?',-_..~to-. .,. F _ _ _ • 7 1 
. . . 

a. ea meek .,..14 11e i'-Gl"lll&l'&le4 '° c:ldAtt, -,,._,.,.. ..._., 
~ 'fSD/1,m,p- Ottica', - 1&• 'tMII ~, l3 Apd1 JSQ. 

3. Sida 1a • .tsa1. Smv.\ce• ....... , ~ '' s.a •tto:LJM81l 
--~ .UU..l ~~-- oWtp+.e&•~-~---~ ._ a.1-... Jtl H'\ lie- ~el~ . ... . ....... . 

.lttad...,\t 
In-nd.ee·~--

Diat:d.butiau 
~-- -.,. ,. Or.ta• a -~ 

~'1'BD/1JSB 
:' .,,,_,r _ 'J.'SD/'BB 

• 

'J!SD/D/.,,,,,,, ( 7 April 196].) 

---A--· 
• GldAlt 

IID/11111, ...... .. 
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31;: . · DAm: _________ .....,...., ................. 

: Pinance Di ".r.iaiOl'l 

• - l!M'IT~A • C!.•""--:,P_ct __ ... _,_.;_ __ 
! .. -v~, ---~""" 

Vmer the author!~· gr;mted 1D. tlle a:m:o:arA.um 4atad 13 1~pn1 1953 
• • I • 

.trca tbe_ DC;t w ~ lm/A, msa. tbe ctens1on 'ct tllU aut!m'1ty 1n ~ 
. ' . •' ' ' ' ' . . ·~. . 
Ge~uent ~-• .611~Je~t 1t,s bas been a~o~, m':11 ~.,ooo.oo 
ar ~ over-all Pl•oje~ MKOL!BA f1mcla have ·been obligstGtl to uOTar. the 

subpl'oject•s ~es-mmdihoultl 'be.chcrga! to co~t, cent32' :UZ,-1390·3~~"~) 

t: 

A.1'P.10'!7m:> F(ft Om4GIW.,.Off 
a, !'tmDS: ·-. 

Reseerca :OL-ecto: 
.. 

·De:tEH 

Distribution: 
01':!.s. & ~ .M.d.re.::?aee 

·, 

• 

I .. 
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FlHANClAI, U:PORT JANUARY 311 196tr·- FEBRUARY i, ·'1961 

SALARIES 

SUPPLIES & MATERIALS 

CRANTS IN Am a~ 
I 

,600.00 

f7,312. 76 

$4 7 • 76 7 • 20 ' ' 

$71,726~91 

I certify to the be•t c,f f1r1 tmowleda• tbat tbia 

I ha~:o e:~~ 
e.xper1cli~•.1~ - - • 

statement ii correct. 

Date 

f~INI 
/J ,- ,. 

~4-e/. 1J✓I 

dJ/;.:J 
~j;;J.3 

~.Jr✓ r· 
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Receipt is hereby acknowledged ot the following: 
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IIDIIWll'DI JOJb cani,• rm Dl'fDtCII 

ff& i • flJD~ Off1ce 

~ 

J.. IJmd.ot lo. J8 COftnllg. t.be U099 ~.,_, u at;~. 
~~ab0ill.tlaelllllll8Uf0Uonl. 

~--•·,;:,.. . ,.. ·I 

Calb1•'• ebeet 1a . ._ '"'"' .. ot $23,~oo e11:am -· ........ 
_»e-J&'bJ-r the .-
(;;' ' 

2.. 9- ueek ehca1A 1- fOIWNIA to C!ldd., 'ISDt,.,eaawl1 .._., 
tb1'0Ugh "IS'IJ/au,J&et, Offl;oer, DO later tbaa 9mnclq, 25 Auau• J.960. 

3• !!lia 1.a·& ftul.-bmd.oe• BcNl•v• s1Ace 1, la Uttai»&te4 
ti." ed4ittCllllll1. hD4e wiU w ol»JJ.aate4 tot: tld.a ~ '1ae fUatl uonl4 Z30• • oMl'N~ • -- •• • ·- • -· • • • • · • .. 

Attaohme~t 
In'IOiC!e • Certiftcaticna 

Distrl'but.ioni 
Or:tc&2-Mdzoeaee 

_?l. • TSD/7ABB 

·nm rn1na1:1111-A<'. 
Cid.el 

•. !ID/atll&l'Oll lrllDc:ll 
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i J_ ".;••., .. 

,.] ·,·.,,,,-_ ... , ... 

Dlatm'· 

-
(l.) It ia bo.nq eenu.te4 ._ taii8 ia lam>iCe IIO• J8 appl.J.lllg '9 
~ ,., ot IIIDUfflA, tla"t jllU1:m.~. la •t1afaetOl'.1~ 'tbat ..... 
1on an l1e1D8 acecn,11.lbe4 1D aaeordaDall ¥1th •tuaJ. I01t■m ... •~ tlla~ 
• dataUed. --- ot tba -~ aal ftOlipta 1a - f1le ill -~-- • 
tbat tb1a blll 1a Juat ml eotftft a4 that ,._.nt tlmHf -.a net 
,at be9ll ..... 

' eJY671.m m 
Date1 ------
(a) lt. 1a _1ace1>7~-0a,. ~ Slwoico .. .,,uu 1;o ~• 
i., ~ NIUlllM ~<,,.,..:~:ap,w,ch,-.•: ._ ._... '1le .~ u NSSlg 
oan-led. GIiii 2.11 ~:fl.t11. ·tlii•-••·-· 11, a,..■ atc l.3 ·QIU .1953 
:tma tbe IC% 'CO V.~111J/A, 8111 tlle ._.__ OI -,.. atiaor1'7 Saa 
~t, IIIIIIOl'aDda.. • 

....... bi.iwt:oi 

Dates ______ _ 

t 
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VOUCHER NO, 7•12 

D[SCRIPTION•ALL OtHER ACCOUNTS 13•33 34•39 
STATION 

CODE 
DESCRIPTION• 

ADVANCE ACCOUNTS 13•l7 

U,33 
. .. Tf~ .. N~! .• 

, .o. NO, I P'IIIOP, NO. 

CONFIDENTIAL FUNDS POSTING VOUCHER 
OATE 2•8 VOUCHER NO, 7•12 

43 II 47•92_ - 58• 17 68• 70 I 
40•,Ui F' 49•4 OBLIG, u U•97 ALLOT. OR COST PUE 

EXPEND U PAY REF, NO, GENERAL ACCT• NO, DATE 
COOE N PER• "' '' • • • '' 12.17 

... -. 
LIQ, tlU;'",t&. CA LEDGER 

• • • • • • ·, ~1;111·0·,s,;. • ".ci. YR ACCT, NO, • ,4;tC.•. ~~• .. OIIECTI 

I D CODE '' '' • • • ' ' • IIO, ND, CLA99 !PY S tMP, No, . . . . . 
I ~- i{ r 

I • • f . . . . . ...... . 
t I • t I t t t t . . . . . . . . . . . . . . . . ' 

• • • ' • • • f 
I • I I t e a I . . . . . . . . . . . . . . . . . -· -.--. . ' . ' 
I a I t 

.. ' . . . . . . . . . 
I_ t • I I . ' . 

.-----------., . . . . ' . . . _.___. . . . . . . 
•· . . . 
f f • I . . .... . . . . . . 

I ■ I I I • ■ I . . . . . . . . 
• I ■ • t I • a t 

I ■ • t I e e t . . , . . . . . . . . . .. . . . . . .. 

. . . . ~ . .... 
I t I t 
I I I I I . . . .. . . . . . . . . . . . • • . ' r, . . . . . • . . . . . 
' . . .. ' . . .. . . . . . . .. 
• . . . . 
' . . .. . . . . . 
' . . .. . . . • • . . . . . 
• . • . ' . . . . 

EXPL~HATION Of ENT•Y 

~ ,,,... 

I . . I . . . . ' 
. . ' I . . . . . ' .. . . . . . . . . . . . . . . . . . . 
•• . • ' . . • ' ' .. . -, 

' . • ._ . . . . . • • ' 

• ( // /· ./ 
,/ 1.( t-l r ( ,·lf/:_.I. - 1_, I/.· 

:4 
~ 

DATE 

FCllt• tt.11111!. 
•O•I• UVV ••• ••s,,ev• cetTt•••• 

• I , . . .. 
/cJkJ /!,; "/t)()rj :;r~··v -, : .. 4-_.lj' /, jt?/j?J, /:~, 

, . .., .. .A.. __,1(/ 

. I I I . 

II 

I . I I •.;.•'1·· I I i I I I I . ;, ' 

1,· - ·• I +••, I I •• 

IIEYIEIRD .. ■Y ,.tEWIT IFIEo·· FO 

DAT~ 

71• •C! 
AMOUNT 

Dl ■ IT I CIIIDIT 

·' ' ·•.Jj· I/. ./v• ,, 't_l,") 

• ' I . . . 
/
. ,. 

' ' w .. : .. :, 

' ' 

•..• 
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Acknowledged herewith receipt c:>f the following clleak: 

f::. ' ' 
1 Official C~ck ,No. q !il~at~~-~~~,il 21. 1960. in the amount E:--

0-.... ll:ttraw11 Oil 

payable t 
' 

. ' 

Date: 

-b ,. .. .: 

. -.. . . .. ) . . . 
_ _;/ ,,a, 

--~-------···------ - ·-. -- -~ . . . . ·,. _; -,.--- . ·. ·;, :. . \ .. . . . . -: 
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MEM011AND0.M -",oa: ·- CHmr. FIH.AN·CE DIVJS1ON • 
.. . . . 

•. • : • • •. • s ~ID/BIMl1et Qlflcor 
. - ·-

SUBJECT._._ 1 MK'OLTltA. S_ups-oj6d .&5. !Dvolc:e No.17 
.• -AllotmoDt 0525-1009-'902 

• 1. InTOlc• Na. 17. cov■m1 tb.• abffa auproJecl 11 auadlcd. 
Otb•• la.voice• wlll lollow. Paymeat sudd 1se ma.de a.a lollowe t· 

AU&c:tlm•nt: 
Ia:avolce It Cfftlilcatloaa 

1'Latrlbutloa.: 

0n, • a - .Ad4u'••••• 
1 - TSO/FASS 
Z - TSD/CB 

TSD/ZB;.,.,fijff /).· 

A-' 

... · Clllel .. 
'tSD} Claemlc&l B:rucll 

A 



• 1 

<JNVOlCE 
.. -·· 

For Se:rvlcea 
.._, , ➔ -

;, 
.., ... > - ' ii ·.. ..... ~ ~ • / 

- • ; I 

------·-------------------------·-····-·-----·--------------------
- csaTU1CAT10ttS 

. -
(1) It l• here'b, certlfied that tb11 11. Invoice No. 17 •PP'Y'DI ~ . 
Subproject 45 of M!ttJLTttA. tllat pei-forman.ca la 1aU1factory, ttaat 

.- ••rvlc•• are belnc _ace~m.pllehed in a.ecordanc~ witla matual qr••• 
meut■.- tb&C a detallocl agellda of tbe payment. • &Ad s-eeelpte la oa tile 
la TSIJ/GB, taaai ibl1 :blU ta· J1H'C and c:orreci aod that ·paymec~ tbereot 
Ila• not yet beea made. • • • • 

Date: 

(2) • It i■ bei-e~y cenUled t~l:tbla lovolc:• app1t•• .to SuproJect 
45 of MKVLTl\A 'Wbi~b--d'1y ap_provecl, aacl l:Ml l:be proJect b 
being arr led ot1t la. aeco:rdance witb tile m1mo:raac111111 due4- ' 
13 Aprll 1953 from. the DC:l to th• DD/A. and ttie exte111loa of tbla • 
a.uthcu:ity 1A arihaeci"•~t memoranda~. 

ae,eucb Director 

Date: ---------

SECRET 
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BECEt~ 

• Ackno-wlecI&ed hererith· rece:l.pt <of" -J;pe . .f'ollow1ng check: 
~ ., ., ·, .i:~•:.: ,;~-i( 

.-Checlt No. G38925,: ~E.\#~~::~f 
~-$23;833~00,_ dra~l:oni'.me;J. 

P~l>letc 

I 

'; 

,, 

'-----:---------- --------
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MD401'ANtH1M FOlb-. CHtEJ' ,· J'lNANCE 1>1VWON -. 
. •• i •. 

VIA 

&OBJECT 

s TSSJB.aaet officeY . • . _. 

: MKUl.TRA, S.bpa-oJeet .5, . lav~l~e No. 16 
Allotmem 05U•l~O,w<l90i 

L Iavolce No. 1, co••ma the ucw• aubprojeet 1• attaellM. 
~or l11volcu wUl toUow. Paymeat •~•lei ~ mad• aa followa: 

Ca1bl•~•• check tn tile amout of $U, ,~,. q' dn.WD 
Oil a . . . ... 

-
Tbe c~•c:~- ab•a~cl ~ ~ad• pyabl• to·tll~ tli~■ Ulll t .. £ ·-· 

Z. Tli, eb~li/1hollld 1M fo1rwuded to Cblef, TSS / Ctaemkal 
Divblon, tb~ab.:T:JS/Baclaat•omce•, ao'lat•~ tllaa U) .1Ult&UJ 1960. 

,. • • ' -~~ .. : ' • . . . . . , 

Attachment: 
lnvolee it C.rtf.a.c_atlOQe 

Dlnrib'GUol): , .. , 
Ori& & i - .AddJ"••···· 

,,,V-TSS/FASB 
- 2 - TSS/CD 

. Cldet 
TSS/Ch-=lc:al Dlvlaloa 

oaucA rroN m·m~:d No,· -

~et ro "u.011:i;;ir i-1. 
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·. -INVOICE 

' . . 

$2l.8)3.00 

' . 
• ~-~ ............ ~ ... - "' ... ; ... ~-.,,.~...__,5.--1-~''•- .. .:.t -·. 

' < r . .,, , 

----.. ~-........... ., .............. ________ ~.---------------~-- ... ·------------
CEaTIFICATIONS • 

. . . 

(ll It le hereby cerdtied that thta S. la.volce No. l& &pplyin1 to 
S11bpr0Ject 45 of MKULT~A. that perfgrmanc:e b aatldactory, . that .. , .. 
1emce1 are being accompl11hed ln accoJ'da"c:• wllb m\ltul aar•om•j>:" 
that a detailed· agea.da ol the payment■ and receiptl 1- on file lA Tss/" • · 
that thla blll h Juat and co:r,..ec:t and that payment the1'eof baa not yet 
beomado. 

JC/TSS/Chemlcal Dlvilioll 
. . . 

Date: 

/ (2)_ It ii hereby ce~ed tbat· tb11 invo~c:• appU•• to S11bpr0Ject 
;f') ~ MKULTRA w.hlcb wa1 duly app~ovld, and tbat lhe proJecl 11 

be1na ca.l'ned out ·1r1·aceorda11ce with tile memoi-udmn dated 
13 Aprll 1953 fl"om tbo I>CI to tbe. I>'D/A. aad the exteo1lon ol tbia 
autborlty ta awHoC11ient memoranda. 

Date: 

-· -
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E2 IlfPDEX; CL BY 187475-. ~. ·29 .Dec;mber 51959 

SUBJECT "! Continuation of MKULTRA,. 

1. The _scope of this s_ub~r~e.ct includes all those activities 

• now engaged in byJI] l L !!!111&!& •• s■• i] IPR ■ rn I .Ill 11•·~ 
1" >-D ··t-< :1 • ' 

under th.e direction of 'isst-eD--with the exceptiou of those cutout 

functions specifically mentioned in connection witb otber MKULTRA 

subprojects. In general, tbe research effort under this subproject 

will continue along the lines laid down in previous year&. Tbese 

involve tile syntb.esis and pharmacological and clinical evaluation 

' '' ,. 

of compounds of tlios~ ·¢henii¢at.f'arnilies known to have appljc:ation 

in the psychochemlcal and ''KIi lielch. During the past year lmportan.i~l 

progress has been made in..;tb.c a.tea. related to stres,or compounds 
,,.,. '" ·--, 

. ' 

and tb.e relationship of these materials to the pbysiological pathway3 

through which both stress an~ the reaction to it a.re mediated in 

human beings.! ( As is indj.ca.ted in the ~tta.cbed proposal, the work ... 

of the ;,ast year has progressed to th.e point whel'e more definitive 

experiments on tbe stress reaction cau be carried out. Primarily 

this was brought about by the characterization of several new 

materials wbich produce·stres-s reaction in humans and the applica

tion of same new clinical methods of measuring the extent of the 

q.isturbance produced. During the next year proportio~a.lly more 

e££ort will be expecided on tb.e problem of tne development of aew 

~ . i.... \,,u.'.- ••••• _ ... 
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Do:.:;t~:::.. ::l to; .tmmn~r:~ ~1t11u .• ,~ . 
by aui!:;J·:f;ty ot :• 187475 <J 
date : Ju.:.1a 1977 • 

~2 lM?DEX; CL BY 187475 

"kuock-ou.t" types of agent, 1ince progi-~11 b&1 DCfHI ,10,wcr .trut.11 

is ·desirable In·_ ~hi-• _dir~cti.o~ and becaus:e a. ne~( approach .to the 

problem. has.bee1f~orket;l ~~t){ •. • . --

. G . - . -
2. tlifl lttitf'&. also serves as a general consultant to 

the Agency, provi~es services 0£ a. sensitive nature on an ad hoc 

basis, and servea as a cut~out in prccurement problems. 

3. The total c~st 0£ this f.roject for a period o! one year 
'fo,j'-r.-,:,. ";, 

will not exceed $71,500. oo. Charges should be made against 

Allotment 0525-1009-4902. 
. C. 

:u arr•t r 4. .. ... .. . . .. j has been reqq,ested to submit a ewn.mary: 

accounting or ~ c:opy of the Fund's annual audit report for the 

spo't1sor's inspectio11. ·At.o,:i(ftas 1:>eeo requ;•st:ed that any unexpend, 

fu.nds shall be recurnec:lto the Agency, 

5. Title to any-permanent equipment purchased by lunda .. 

-

C-. '· 8 
gra.o.ted . . . s.b.all 'be r·etai.ned b . . . 

... ,, 

in lieu of nigh.er ~verllead· rates.. 

6. It was m.utually agreed that documentation and t.s:,counting .. 
-- 8 -

for travel ~xpen.se, whi~b are normally reimbursable by_... 

......,__shall conform with the accepted ;ractices 0£ the 

Fund.. 

Do·.r:is:-.:ided to: ·cmmnumAt 
b7 aut!:ori t:r of': 187475 
date ; Ju..,e 1977 

E2 I~DET; CL BY 187475 
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'"ll.o'ffl'ZT,ade,:r:~o: ·ci . tNTIAL< 
by aut!!ority of': l87475 •• • 
d~t!l:. Ju:u ,l.977 

E2 I!G'DE.~; CL B"l 187475 

. 1.. -agreed to damply with tb.e reqmre~ 
I ' - , •• 

ment• of the M~morarid~ of Agr_ee~_ent._ 

APPROVED FOR OBLIGATION 
OF FUNDS: 

Date: 

Distribution: 
Original only 

• Cbie! .• 

TSS/ Chemic:a.1 _Division 
... 

- •J. 
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118SEAR08 PROPOSA.I; 

1960 

The research- to be undertaken durt,ng the twsli,e month 

pert,od for mt.ch /t,nancwl support t,s reque-sted wt,llbe <levotefZ 

to the conttnuea analyst,s of the neural an4 endoort,ne meohant,am 

of stress ana the chemtc~l agents toot tnfluence it. Th,e screent,ng: • 
. 

proceaures are based largely upon a further analysts of pMses of 

stress and the tnfluenoes of thts phys£ologtc behautor comple~ • 

upon both body and sk-Ln temperatures as deta.tled tn the acoompanJI- - : 

tng report. 

!!.'he cn.emiccr,J. s~ihes-te of ner.o compounds r.otll 

Batt ';,,;1',,jaer the supervts ton oi 
H 11~!'i"'---~,,_.<;,,s.,,.,,,,,~,.,':_•·"'.:•• . , . ' 

c:!. 

C.. of 

. una.e r 'Che eupir~t;st,on 

e::,,11,e . ... .. . ts u,1,11 be so.reenetJ for 

thet.r _capaotty to provo1':e stress or ~.o suppress the stress reaction 

tn t.ts acuie or ohront.o phases. Anf.mcl testtng '111£11 tnclude pharma-

cologtc screentng and proper toxtctty studtes.o/ these compounds as 
' . " 

heretofore. • 

Ohemtca.1 agents that have ':>een.. .found a.cttr,e and wtthtn a 

suttable toxtctty ra_ngl! -~ll _!'e subJectea to oltntcal screentng on 

approprtate pattents, the tntttal screening betng carried out on 

aavancea cancer patients. Tile amount of money aeuoted to ohemic~l 

syn.thests, however, has bean·· ftirther reduced. Clhemtoal compounds 

avatlable from btologto sources as well as those synthestsed tn the 

project wtll be screened~ po,rttcularly those that are acttve tn 

elther ratslng or lowertng body temperature. 

As hereto/ore ~ny agents whtoh prove to be oJ tnterest tn 
. 

both on transplanted 

-
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t ! J. - ,! •.t ~ 'l 1: I 

' __ /.i ',\ ,, 1
11 l 

a.ntmal tumors ~n4 ~n o~.ctfr .patt~n.ts . . Tht"s cancer\\ PlfSB of the , 

proJe:ct zotll b/e cotktdered \a by..-product t>_f the ma.:,oJ. obJeott'1'tt., 
' , / •'/ 1)_ I / , !: I 

iahtch wtll be : dtre¢tea to .the prdibilem 6/ •stress. 

, jV~RNJNG NOTICE 
.. _.,,. SE~}~t}.!i',f~TE[ElGEJ\TCE -
;)vtfl{C!$ ANO 'METR"ODS f NVOL VED • ~ 

I 

··•· --·· -,·-\ 
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RZ$EAR08 PROP0$AL 
·\ 

.1.- PBA.RNA.OOLOGT AND TOXICOLOGY 
-·· ...:.. 

Phannacologt,st and te<lltntctan $12,000.00 

·~ toxtcolo(l1J • 10,000.00 

Antmal ·ca.reta.1ter, antmo.1.s and an1.ma7 mt1tnte~n~e J...2.1a'ooo. ob 

2- OLINIOAL SCREENING 

Oltnte~l a.sststants ,.·, 
l 

Olertea.1 help and suppli~e I 

3- . OA • .,_ •""SIS 
' onaui•i .:. '. ... •. ~:· · • .·- • ~ 

Chemtcal suppltes 

TOTAL 

WARNING NOTICE 
SENSITIVE iNTELLIGENCE 

!;iOURCES AND METHODS lNVOLVEC 

\ 
\ 

$1.2 I 000., 00 

:1,000,00 

41 000.00 •.. 
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31 DEC 
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Br;marks and Ref~cu 
I 
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SECRET 

Oblications 
Ineurred 

Object Class ------

·oblications 
Liquidated. ~ 

---r---:----~----+---1--,;;,__--l---

SECRET 

• • 
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MDCOP ADUM· ..o&s c:ca&MaOl,l,D 

ATTSlfflOlC ,•.·-- ·-" • ~:-}-;r~. J)huloa· -· 

.smsn:cr 
........ \' .-

. - • l MltULtpA. SupoJNt 45. · AHlt!Na1 
.&alb adsatlea fto. t 

v ............ ,.,.-. . _· latla•• .............. . 

IS .&pdll9SJ• lnmtlle.D'Clto111e'IJO/A.aa4U.. .... u&ea of 

1111• •ldllGrilJ' 1a_ Alta-,aeat lUlllOnitda,- • &upNJeci a .... 
~~.a. tJ__.tt..rme ..... .tt,,aa.adltleeel 

... .c m.~t:•·ia~~~~~~~-,~ _,... , ... ~pnJed_. ~ \· ..... ~ ...... ,-...~ .. -~- . .. • 

... . ,• 

. " ·' ' . ..,•. 

lteNal'et.Dbtnlost 

3 0 DEC 1959 

DlaullMltioa: 
01"1a•2-A.dcb ..... 

1-TSS/OC 
~TSS/FMB 

. . . 
. • ~: a Pt•ti:. a !Sidi Ii ,t ... . 

•. a.tel 
· •. flS/c:t.emi..t D1Ybloca 

f 7 

i - TSS/CD ·"jtr'"T. __ _ 
TSS/CD ... 29DeC59) • SECP,ff 
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MEMORANDUM. FOil: CHI£F. FINANCE l)lVISlON 

VIA 

···SUBJECT -

; 'fS8/Bad1• OUlcer 

·r MKULTRA. Snbprojed 45. IffOlce No. 15 
Allotment 9-2502-15-902 • 

. 1. , IDYolce No .. 15 ccwerta1 tile abo\"'J 111bproject la attaclled. 
P:&JDleni •bould be made .aa followa: 

I. 

Atta~hmeu: 
' llffoice • CertUlcatloa•:, 

I 

' 
.DbUibutioD: 

Ori& Ir Z • Adbt..a• ee 

1 - TSS/FASB 
~TSS/CD 

TSS/C~-- Jt,· 

S,."TTFT tu .. _ 

-•••·•,r•• Cbief 
TSS/Chemical Ql,iaioa 

• 

. . 
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.. i 

.. . - ,·, .. 

, .•• QRTIFlCAT-IONS 

(1) It la ha-ehy certlll~ that this l■ Invoice N.. pplyi111 io • . . . ••• . 
Sabprojec:t 45 0£ MlCtft...TR~. tbat' peJ.Olorin&Jlc • . < 1lactory, tba& . • . • 

· · aervicea are 1:»eiDI ac:compU•bed lo •~~,oi-d•uc;. ·.· . • ·: mli~ a12-eimenta, 
that· a datalled a1eau of ilie paym•• ~~;JJ~> rttc:oipt• 1• . OD rue· iD TSSJ.CI). • 

. that thla 'bill la j111t ua corred ~ tbl.t 11iJJD•"' ibcrcof ba•- aoi yet beeo 
made. • 

Data: .. 

(2) It b hereby eertU{ec1::tlijt,,~J•:lrivol~••bt1•• lo SabproJ•a 45 
of MKULTRA. which ri•· d\11,y;Ja.p;p~c,~ed~ :•ucttiad tbe _pzioject 11 1:»411DI 
carded out lll accorclaa;~ ,iritb. .. t!M ~•oraadll9l dated 13 AprQ 1953- ' 
from the DCI co Clle DD/ A. aDd. ita·• ateD•1oo of ,bl• authority •ii . . 

a11b1equent memoranda. 

R •••arcb Director 
Date: 

---· 

SECRET 



. : -_.: : .•. ,:t.,; 

'·::·'' . ,·_ •• • -::.>\: ~-
._· ;.---~ 

I bereb7 ~~ ~ceip\ or •eM•t••· -~ iii·~ .· 

--~ ¢ *3,7~ ~~!11&-~je~'.~1; ~-~:·. • 

--;ftpMTJE llli·[ifi•~•j•r r.Qf • 
•· ..... __ 

. • , I '1i/t--'1 t'Ftu-, 
' , ,· . . :.-.:t ·, 

. ~~~i 

• BECElPT 

Acknowledged berewitli rec:e_ipt of the _followina ch.eek: 

Trea111rer'1 Check N~:·--.l.saced 3 Se=cOD1b8r 1959, !a 

cmrr·,l~~!~ie dt•u=:tltdllr ~ 
.. . .. 

DATE /f} -~ fJJ. 
-------+---.:...---
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!;:: :,ij:,{t\ 
,' •1;.e .• 1 
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J •. 
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Ll~L,~~,,. 

TO:· 

FROM: 

SUBJECT: 

., 

.... 

1 
. <1-.•;~. ·r 

·, I., 

, i ~· _ .• , •· • ., ; • .•. ~, ·, .. ; L .n·i:: 

-~ 
( ,'' MEMORANDUM. RECEIPT 

I hereby aclcnowledge receipt J>f )tijl:~<>~iowing: 

----

r-~---1 
~ . •! 

6 

:-.1 

.i 

~~HErlt!ir!ii#lij!'~i:,~;i~~mu:rli OF1 $ if"'-'~ 
RECEIVED ~~ JUN : ••• .. : .. ;. :: .

, . • .• .J,~1~, 

'--c 

?IJ JUN 
.~1959 

DAT[ 

~-..J-J-,.r 
11w .,.,, 

SIGNATURE OF RECIPIENT 

To-------------------- DATE AECU ito fOIIII 110,762 . -- --- -- --
1 AU9 H 

···::; 
! • 

·I 

.. 
•; •• ~·:: 

a,o IUUO 

?;::·.# ::~;;, • I ~J;)tf mJ 1-d; J: ; ~, ':;' ,~. --~~ _, __ _ 
·1. 

~ 
;j_: k ! ~ ~ .:·· 

I• • :I 

l. 

! -,. ' "· ,_ ., - ' ·r- _;, .. 
-:,;_., :.i·. : 

j, 
. f' 

en, 

.:t1 

i-





:,2'.:~~ 
., ..... .. -:; .. ' 
::-:_~--~-- ., .. -·. ~. 

i 
• ~
! 
I 

r 
• In•~ ~ ' 

t 
I 

T\'..d.11 
·ob.1·1G~.t.r;.d., 

·• , .... 
SEC Rt ~f 

~.,.~ .of: Wej~!!t. 7• Jtady oLS••••ao• 

<. ,. ~~-~1■:.~~ti«-~&~eiie:~~~~D. --· 
""<.:: ·;,;.,::· f:f,. -::::::,•~:,•~~-•Is•:' .:.,.,c:.·.·.·.·.· .. •,'·:,;,•.'.t_,:_:,: ~-:..,, ,-~~:•.";~),_:_' •• ,_. -

'~ •,•,.'.•••~,,.::,.)f;• • r • ,:, /,;!;;'.'•'' ••• '.,:,'. ;..;:~i?"··' ~::: ' ,, •,, ____ ......... 

t 

·.1_·----~----
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Do~aded t•: ~· (:;.J!lt·.···· •• ·• 
by e.ut!lor!ty of: 187475 :J ' ' ' · · 
c.~te: J::.:.~ 1977 

l:2. nlFDEl'; CL BY 187475 

IIBNOBAlll)tJN l'QB TIii BICQIID 

SUBrJBCT: Suppl.e1Dei1t • to -~3ec1; NltUL'l'BA1 -S\lbjroJect 45 · 

1. b at tlle &CttTit~; tlla~ t111tlllllllfia~ - ••• 
in cm behalf or the Agency 11 the ~t·•ot rare ·cJmd.cal 

. sul,stancea required t.or the various cheld.cal : and i,llp1ological • 
research progrw: 'beina carrled. on . ia 'I!SS/CD.. Sall ot t!Jeae mtel'1ala 
are derived. traa a!i-ect.a,intheticpro;rau umertm cU.reet1on ot tlli 
Pwi4 and. others are purcbaeed. aa such .:fioca dcneatic or toreip eource• 
when the oppo~tT to 4o eo api,eara. 

AITBovm> J'OB OBLIGATIOB OF F01IDS 

Date __ ea) ..... ~ ........ Lr_, __ _ 

Attachment: 
Orig. Memo. Only 
Budget 

. . 

at 
'1'SS/0bemical J>i "li11i~. 

Do'fflsrade~ to: co:mnrnr1A1 
by ai.lU:o:-J. t.y ot; lS147:S 
date: Ju:ie 1977 

- ... ;Z2:-:l::.MP::f>::.E::-l'-; _C_Ii_I:l_l_l._8_7_47_5 __ 



i ., 

.... 1 ,. 

x~.1• propo"4to -~~ cena1n nbe1i.ituW,tmol•· . 
c~ ~ tn-•c~:111pa¥ 'by· t11e Sponaor Jffta • '9Sl'ioU· 
~t:l.e prog:r:a;iU; ~--~ • out. 1D ~~ tao11:1•t•• 
am to cbaracteriie. t11eae matenala tCJr ·1;m ~or•• ue .izl·. 
"flirioas p1a7a101011cai>pt0g1:11111. ••. 11rt1 eatu.tea. tu~ ta 
tol.10V1Dg buqe1;· ffll:be•··•requird-_for ·,;1.x J&ODC.: 

Salarieii •••••.••••• :.~ •••• $3,000.oo 

WARNING NOTICE 
,. SENSITIVE INTELLIGENCE 
,:;OURCES ANO METHODS INVOLVED 

---
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Acknowledge herewith ·receipt o: • 

Treasurer'• check 
amount or $35,750.00, drawn 
D)l ■t, pafe.ble to 

., 

j 

1, 

-~ ; ' 

I 
_.l 

•, \ 

,· 
i/ , 

'• I 

:'• 
·,.•. 

:''' 1 •. 

·:,i:di1'f 
:,, , . 

•L· .. . 
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,.~ 

•. ,:, J:. ~- t .. . 
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,1., 

(. 

,j 
'I 

. ' . ,, ~, . ;, 

t • .. , 
'..'• :., 

.I 
.:• .,:,,1•••·••' .... 'i'l 

I~ .. 

I 
',be tol,lowing check: 

9 in the . 195 ,., ____ ,._. __ 
-~ 

-y$jlffi1 i 
Ii 

I 
I ·' 
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I· 
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,~ 
MSMOBAMDUM roa; QllE,.. l"INAMCE D1VJSZON 

i TSS/Bmlaet· Off.leer 

SVJSJECT , MJc.VLTllA, ~reject u. lavolc:e lrfo •. 14 
AUOCl:lltlllt 1•~QJ0 T~-,oa 

I.· laYOic• No. 1, ·••Jes die abfw• nbpnJect la atcadled. • ' 
Paymeol ■IINld lt• m&4• ae ~•; 

.4 :- ..,. • 

'. ..... ' :.~• ' 

Caalderia elleck1-ib•·&DIOIIU of-$35,150.00, 

n.c::=:a~r.e,, . . . 
. 2- Plwe foriud.tll• claftll.<te ~cld.t. TSS/Qem&cal l>lvlaloa. 

llaroo1k TSS B11dact;:O'dl~•r.:1Utj~ .... tua2Z.JIUie·1,s,. OClaei- • 
laYOlc•• wll1 follow. : • 

4':...•1 

. . . 

I 

Attachm~nta: -. . . ______ _ 
IDYotc:e • \CertUlc:atloo• 

'\ 

DutrU.tloD: 
Orig I& 2 • Addr••••• __ ·. _______ _ 

1 - TSS/FASB 
/{-TSS/CO 

TSS/ CD-~11June59) I}-

- TSS/Chemlcal Di.naloll 
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'. I · ~,-.- ·( ... : Fo;ramlcea 
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~----" ., . 

·:-:-. ~ ..... • 
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:7· . ~ ·.~_ . ..;,_._ .. , 

CDTmCATJOHS 
- . . 

Cl) lt la ha--,,•~- t1aat tlal• &a llwolc• N•• 1• applJlaa ca 
.SU,roJact '65 of MIWLT&A, &llal p8fol'illaac• la lallafacto•Y• ·Illa , 
nmce• are bellls ___,.,u.lled la aeal'lluee witll m--1 aa•eem..ea. ' 
tllat a ddalled qeada: ol tlaa i,&ymeab ...a· s-ecelptU•. oa.flle la • 
TSSICJ>. tll&t W. Wll l• J11111 aad cor~•• u4 tllM papellC Cllereof ...... ,.. ........ ~~ 

• G/TS.~/Cbam.lcal D1•l•loa 

(Z, It la ll••HY c~~,t~at;~~~c• appll••tok1apt9JNI 45 
~ MXULTRA wb4cll,,_:filyiapp~'4, a..S llaat Clae·pnJecl la NUll 

• came4-Ht la accol'tlaac••dllll• --•T&lkltlal datal ll Apftl l9JJ Ina. 
Ck. DCI to tile 'DD/A. ud: lb uieo•l• ol We alltll~•lty la •Gb•aia•eAt. 
aemoraada. • • 

Date: 

t" .. _n:""tr·· 
~· 
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Acknowledged herewith receipt ot tbe following check: 

.. 

Caahier•e Check No. t1l' 4641, dtt.1;~ fe~~ i6 
. tn·'the amount ot $35,750~,Q_O_,~,~m)~df~~ ' ~ ·-· 
I.,...._. iaJ&bl~ t~ 
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Do1::1z::-odod to: CimfHtnmAl. 
b7 c:.itn:iri t.7 or: ·\374'.'8 

eate: J:me 1977 • 

. - -
- -· 

MIMOMllDI J'OR: !D RICORD 

26 JflllD&r7 1959 

: Cc:lmiJmati.oa ot - MKUmBA, Sub,proJect 1'0. Jt.5 

• l.. . '!he acopt ot_ 
DOV-eage.ge41n'bf'.~-
\1Dller t1le 41J:ect1CIG ot 5 Cl) 1'1tl:l ~- cm:ept~oa. _ _ . ;ov;_ ... 
t'Wlcticiu apecit1~ 111191lt1QQ4'4 1n CcmDeO"tidA with otber .IICCJimtA 
Rl1pi'oJoo~. XII guen;l, ._. re~ _effort Ullder 1.bi.a eu.bprvJec1i 
VUJ. CCIG't1Due aloDg tbe l1Del ·laj.4 4om m. Jll'ffJ,OU Je&1"9• 'DaeH 
1DTOlve the ayutuaia am. pbarmacolOg:Lcal ml c:Um.aal. evalua't1m 
ot cGllpOUDla ot tb.QM. c:bem1cal. tud.11•~ w !lave apgl.;f.e&t10ll 1D 
tbe paJChocberlical aD4 T t1elda. Dur1Jig the pu1i ,ear illpor"'..at 
progress bu been llllde 1n tile area related. tc> atreaaor cQIIIOUll4a 
am tile relat1onab1p .. ~- tbe1e • at-er1&11 to the llb111ol.og1cal patb11aJ8 
through vbich both- •~•1 ml tbe nactim tc> 1t· are 11841ate4 1n 

. ✓.(,'} humn be1r8. (( ~ ~ '~ ~-ot 1'efe1"9D:Ce:, the tut ada,tive 

~ -~~7~~~=-~ 
in cloing reaearoJi :ta thli'' ara Mi' bee·. the· lut of Jmolrleqe of 

I 
~ teclmiquea anavilit~ :~;ata~111grtf.>; ~~ ~~\e ... ft.l'iou ti.Pe•. ot 
'J' o'baernd. r.,,,..,,.._ ____ •~••iidiill•t.bi•-~eet oa.~cmlar 

/ atnaaor agents am· 1:lhe~ •re1-ti~ps to·~ aaenta -for 
the tint time peridts .-tbe exp1ri.illmtor to· mate tbia 4iat:lmticm. m 
a rational. 'buia. All'· µi!j.ce.te4 iDtbe-·· a~tache4 ~,- t.bia 
e4w.ntage v:Lll 'be ~ ·4ur1q 'tu c:cad.Dg -~- with the fol.loving 
goals 'in m:Lm: 

(l.) ·l)eVel.opmell1; ot mteriala a. teo!miquea ~or-- tbe _prod.uctiOD~ - -··- _ 
maximum levels or Jb181oal am; emotioaal. •tn•• m humn 'beiDp. 

(2) Devel.opaea.1; ot ateriala aid teclm.quea wbic:h prod.w:e a 
w:x:Jmua a-ttemia;tiOll ot •tn•• 1D humall 'beiDgl once 11; 1ula -beell prccluce4. -

f · (3) l)eYel.opment or DeY all4 more rep:o4v.c:1~J.e 1D4ioator• ot a1Ze•• 
• . t!laD thOH DOV in ·wse 111 the-·Af!JD.f:'1• 11:ae emp:tN18 ill tbia Yill be 

( on those 1micatora 1dl1cb caa be llll9&l\ll'e4 1Jl41nct17. 
(4) Bluc1dat1m ot the s1pU1cant propertiea or the negative 

l'lb&Se ot atreaa 1n Ol"der tbat i,1,cholol1cal teQ1m1qws1 a.y 'be vorD4 
out in other proJecta to_expl~t tlli• pbaae ot tbe humn reaction to 
potent emotional atreaa. 

Do-:ns~ac.ed to: i:rl'l::J!"f;t•11a1 .,:,,,,, .. •J.n b1 

by c~tr.o=1ty ot: l3747Q 
~ate: J~3 1977 

.. 
!II!·-, ..... ....,,,.., . . .. - . 
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l)a,mi;=aded tor, &ii!ITIDOOI' ?i- -. 
•• by aathori t7 ot: lS741'i 

cate: J-.:.na 1977 

IKP?>Ef; CL .'BY 187415 , -~ . • • • •· _ , • • _ ... · ...... ··•.·· • .. · ···•-··•···.-··._.,. 
B2 2. I . I .•. • ... _ l .•. .al:ao aervee· u· .&. -~· dmaultut· .to 

the Aaentr.f ~iA1"rlcia r4· a-.uitiw.atme·•on··-a4·11oc
baaia, am.' ~-.. .,.:~-i. in~:~- .-·· • ··• 

3. -9te tot.; coeil ot 1:hb pzoJeci: :tor'•- pei'lc& of ._ jlm' _ 
will ~ ~ ffl,,oc>. Cttarge■ dotala k llliiU •ea:t■•t • 

. ~Allotaeu: 9-2~- --- _· • • • 

( 

Ji,. {I[ ■• ii'f • Ii ma been nq,ueetecl to aubm.t a awq 
aocouut1Dg or ~ -~ o, tbe ~'• emwel aalit re;poz-t ~or the 
apouor•• illapi<:Um. Alao1 it-.~ rep•1iecl tbat uq 1m- ·'"' 

apeme4 tllDl1a ..n. be returi.e4 to tbe Agu.q. 

5•. TttJ.11 •. ~ prmD, eqm.}llllm, • • 
gr11~· be. ret&1D84. bj tbe 

'.-in-- lieu--ot.:hi&ber • 

6. .It vu ~· qree4 tbat 4ocumelltat1m ml accoimtillg 

6,:. '71 ,r.::=.::.~ ~ at tM 

. ~--..•..••...•• 

7.. I --17 __ • ,-··. ■ .. } ---~-to cC,llljl.y vit.b the aC).Uiremlnta of 
the Meaorand.ula. O'.t: ~t... -

. .. 
AW:a«BD FOR OBLIGAUOll o, JVims . . . 

~+ 
2-·· .i ·. ,A,~27, Date: " --C-£-:·, '-/.- l~·,.,e 

Attachment: 
Propo8al 
OrtginaJ. ODly 

!'2 !M?Dl:'l' • CL BY -
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outgrowth of those .suppor~~d ln the prevlo-us ye•r· •. 

The screening p:rocedures to be used have be.en markedly wid•n•d 

in scope to embrace a consideration of both the .metabolic 

effects of stress or of the chemical agents studied. 

A novel screening procedure wbi.ch de·pendsi upon the aur..-ival 

time o:r animals maintained without food or wa.ter has be-en. devised 

and has already been put to-prJtcUca.l use in demonstrating the role of 
' .. ,. 

lhe hypothalamus in survif&:~:.FI'i}:"d~itl<,»:D to -this: c,ve;r;;.afl sur~t:rai,:· . 

SC reelliug techlllC ~ scre~~t;~ te,_~;~111C8•· h~v,, b:ee~;c_dt,rlsed for 'inve~~t,at

tng sep-s:r1tely th_e role ofwa.ter,~itd.tat·m•taboUsmln stress. 

It is proposed to continue .w:&rk--on tb.e nega.Uve phase of stress • 
~ . . . . . 

which we have previously dellneated by. study o_f the egg white response 

in rats. i See rese~rch report for 1957 - 1958}-' 

As. an outgrowth of experiments performed in 1958 it'·,is now 

possible to evaluate the·rap,fu·nc a.gents at the enzymatic .l·evel. See 

research r .. e-,ort enclosed. This technic of using a battery of enzyme 

systems in vitro as a method of· eva·l-uating the biological effecUveuess 
• 

of newly systhesized organic compounds o.pens up a whole new line 

of investigation and is the most rapid method of evaluation that has been 

devised to date and plo)bably tr,e most basic. It ls proposed that we 
• 

f1xploit this new· approach to our utmost in the next twelve months. 



• jr~1~;:;i%~{~1~"' 'I 

The chentica 1 aynt~~j;t'~;;c7:;r"'*~{ii1y.I~~ {f ~ • 
~outinued a.t the-

.... a~d then ch:~ij~iF#~t_t~utcl,f ~f~~~,;f ~tf }ft~f 1g)'ffe 
_ cap;acity to .provoke strea~ or to s\ipp:res:-s the stre11:a'rtt·actfoil, • 

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

'.' 

in its acute or chr-onic ,h,'.s:es. Th:,e>-t~sts. 0 empfoyed >~u ard,lllals: 

will be used for screerfin.g and proper,toxicity stu.,dies of the 
. ' . . ., . 

compounds will be car.rled out a.a heretofore. 

WARNING NOTICE 
"'""'' SENSITIVE INTELLIGENCE 
,,,~.,URCES ANO METHODS JNVOLVfD 



J~t(rlf1?~t~ 
• -0'•• • ., ,, •• ,,_ 

• KESEA•K:C'.H ·\p 
• • • ;c t:<-

PHARMACOLOGY AND TOXICOLOGY 

Pharmacologist and technician 

~tozicolo~ 

AnlrnaJ care-.er, aDimals aud amrnaI mamteuauce 

CLINICAL SCREENING 

Clmical assista.Dt8 

Clarical help and supplies 

CHEMICAL SYNTHESIS 
. <L 
~ consul 

• Ill I II 

&.tr 
Chemical supplies 

TOTAL 

:NING NOTICE 
nvE INTELLIGENCE 
NO METHODS INVOLVED 

10, 0.00~ 00· • • 

127000.00 

1.0.000.00 

5,000.00 

4,000.00 

ts(. 000. 00 ·. 

15,000.00 

22~soo.oo ------~ 
11,500.00 



.,r-l 

\..._-·· 
• 

-~ 

' fi_>_i. 'f ~; i.g.. 

_; . . i -a- -:m', 

\ i-v:i;,~ 
- il>tjj 

1 '·~-r..t-~ 
# ID OP. 

- .... 

. ~ .. 
·--·--•-·· - ~ ~. 

......... ~.7 ... 

·:·::,!_._ 

~~ ;~•\:;':;: 
~ _ .. .1 . . 

...·.·-
" ·-i . 



30i:la 
24,1~1 

24 SEP 
19!8 

"' V ,, - ' 

,-_'t.C.li,'.;,.• ..._ ... -~---, ... , .•'-~•1«• ............ 

·~" . . : 
. :_~;._. ~ ... _ ... -.. ::· 

·.·.·, . .. :,.- -;._ 
---.:;_:.': 

.;,:, rJ.f;.O 

.?/ ?$$. 4.9 
< , 



~,. ). ) 

~- .• 1 er 
'::;•",:, ,. ; 

:i ·.i·-J .... ' 
,._.J J• I 

f 

I 
(. 

,. 

~ u 
..... 
-...) 

Pl 

tll 
f,A/ 

'1:r- l 

---------------~--•~---• I•,. .....;~-:"'"''--•-••-•---•_.- • -~-•--•••"'"""' 

. . . .·. . . , · -:_ ; :i@S!~n 

I r, .-··, 

.,.:-., 
:·:· ,· .... 
I ,J 

~ }J 

• .. 

)J 
.... 
'Y 
/A) 

·"' 
t,(I 

·.c: 

. . ...... __ ,,....• 

, ... 

I ► 

~I Ii .f 1! 

I 
. - .·. 

• a i . I . , . . , .•. " -,.. • . 11- , , ; .h:•·.,,,.,,_. 
' - ,, " ' ' -, ,,,.,,,,.,,,. •,J .,\ • 

. di , . '. : .ti ' : · 1 . .-. , ,,.•: ; ·, 1··t • : ~• .'•:i.:'. ~,r;•'.' 'Ji. ,. • .... , . I I e ' I .' ' ' ' ,·' .,,,;:;i"a:)' 
' . ' ,- ' ... ' ,,,,.,.._., ' 

' '. .,' ' ...... ' ' - :·, - , .. ;,,,.,,:- ·, 
, .. "' - . : - . . . . ., ' • ,,, - .. : - ~,,;-•,;,;i; I • . IQ. , ' ., • , • • •• , •• ,·,r·• ... 

' 

- ' ' ' ' - - ' .,. '.,. ,., ,, 

)·· ·.'.,·· i I ... ,· ; I .. l . ·.· ', · 1 ~ : '.... :· · I · -; : . ; '-< ' ": ~fr'M~it • ' ' fl: ' - ' • " ' -- - • ' ""l'',,f"'·:' ' .·.. f : ' ' -" ' ' ' ' '•··· -' /' '.,. -.. ,,:·•'"~ .. ; :, .. . ,,- . .. .. · ' : , ·• .', ·" , : ' , • • • •li I ,,, ' , ' " ' ' ' ' .. ' ' ' • ' ,. ··•· - ,. " ,. :¥t'lk ! ; 

. : ' ·. ~'ir I Ji, J If;'. ,I·._·:· .. ·. < .. : .. :; I'\· • .. .;•:;.;f:'-·. i(t}irJ~-:/ J1 .. . fa § ~ r . a . . - ,. ... . .. , . -, • , • • •• , •• _,.,_ .,,, r.~~I 
' ' ' ' It ' - ' ' ' ' .. ,,, '•' • ,,' ,. ' •• ' , •• ,, ••• ;s,~ '" 

. , '. ;::.'·: 1~··"' I·.'. ,· •.· 8 .. : 1, ·., 11· f: I:•\::'.,.':·• ·,!,;j~ \,:.';{·, ;· r'\_jJjJif( I~ .. ,, ., 1 · --·· ,· . II• . .. .. •• - • .. • ,, • ' , •• ,.-•a· ~K~: I 
.. 

. t: . 
. • ~ : 

1·, 
·ir 

► i 
~ r 
C l 

-~: 8 ~ 
0 
~-

i ~ 
~ "' 

' - ' ' ' ' ... • .... ' ' ' ), w • - ' . · . · .. :·.'·· . I • ·.': ·: ·.':' (1' ·• ., ;,"": ..'i"I .: ', :;, ,.,;; ' • ., "' 
.. . • II , - - . lo . . ,· • '. ' ' • , • , ..... '. ' • .. 

i )
1 
.) .· · •· .• ·._ - ... •• " 'i \?f!;}:Y}/ 

- ii! ' • ' ' ,' '" ,, " . f !I ' f . ' , •• ·' •'" : I ! ,: Ii ; ' . ; ~ ::,· • .• ' ·. I ..::· ·.·' "' :t{J:; 'I 1 ·· ' 1,-· f . ·· I ; . I' • ·• .. -·i· •• ·(· '" · 1.;. ' ' ' ' ., ' ' 1 ,,, :, ,, ·,;, ,,:· : -1--. . ·_ .. : r. . . ::-- : . . , .• : • ,; .: ·• :. tf ·I ,. . ' I .· .. l • 
• I .. ·. . . .-.i' • ;.•:-

. - - .. ' I' ' .J • ' , ' ,, ""' • } ,. ' '' ' ' ',: ' : '.. ';' • '. 

' I. . • I I ,' .. ~- . • : ;, • t_; .. ·i, \ • 

f

.: .· i ' ' ·•·., -: ·,·., - ' ., ' 

-, ' ' ' 

• • . ., t 

~-



. I 

t 
I 

I 
I 
! 

.;, • .. • ~. -. ' ~. ~ . . ···:· ,,:.: 7 ... 

: :·. ,. ·½ 
- : .. -.. ~ . 

Dlltet 



J. 

0 
0 . 

II 

--· 
r·.~7:::~,-.. ;~~~ ~~- ~~~ -/-):~ .. . -.--.... :.-: .. ·--=· 

_;...,_n .. ••.-.• ~:::;:;••=••~•.;.?" • ; 

iiJ1i"i;::t¥f ~l 
I ;, :~ -~'. :·.:. -·,- ;_4;.. • .... ,. 

I . 

··ti:,:'.}~---:'.·;'----·-~----.· 
.-•·. ·-r·- . 
'• . 

·-
~ .... 

':'°"'" 



__ , - - -:-·::•:..; < •• -· --. 

r"':isi~r~~1t;Jtr:'~·t~ t)fii<~/trst,!~1'~;:, ..... · ·• ·. 
&i'.-n :-,a. . ~-: '-~,~-: .. ~ 

/ ., . 
. : .. ~..,. .. ·:. ·: 

. . -. . ... 
.. : ·~ :..;_;.~~~-:i\-~<~:/:J\rt _ 

Di • a-mmm 
-----~---~--

·-~ .•• ..... :.-~ .,~--llnolee ;Jro. li, . . ,~ :··.····~~ : 

1.. ·%awvloe- So. 11 ~ • .--. ~ la att.Mtall. 
a; at; IIIMMl4 ... .a. - :ton,,.,., 

----~i;.---11-.m.:sa. 
--ii---~-~~------ ca• ....... ___ !11111111■ . 

!JIit ... tlMN.14 - ... ~ w .... l3 

' . :>: .. '~ ~. .. -.1. D19'1ala 
... 

. J'zmlltce m4 ~ 

··,,,., .. 



... 
r.-~ 

·•-·•-- ~ . -. -·•. ·.:- . . 
··: .:.::.:Y:,:·.t?t:\<·~:~--·::~:' 

·.~:· .. , : . ·.; ... 

· 51J,: ,ii/e&iidoai tii&ia 

Datet ..._ ,•··· -,. 



.ttw11·1a•llta-.t llt:etetet· 

31 J1cA _,__,.. ._ 11% • ---.... U. etcad• ottlda. 
. . . 

11 IIU, tll d illillllM I ail U ·.; .. S ■·g f ., ••• \J ---~ 
.. , - IH&Uttl. VI • .;: -::···· ncc, • ~ 121"""1. ... ~--, ..... 

-----·~---,·-~:.. .. , •••• (ti11dtf 
. ·, • • 

,_..,cllCl§S IO.a~~~~~~-~~ •j ••' I ..... ff '8). 
•-a.st..t'~-·-•·· .. •.•········----· 

.AJiiwiG,. .... 

~c ___ ...c,4 
---~ 

'iil .1 -e-?" • ... _____ ..... _ .. _______ __ 

~ 
.a.tc62•.Mln•Ha 



i 

.1 

-·•1_·\_t•;.:·i __ ••• 
;. 

\ .. 1,.~,,., «I/_ 
r:}•r. ·t,,i • :.,~ f~;;-~ ;_,;.i 
f.••.·v\i)11·\·.,•,1 

,,, ••• ,f,,:ci-,t' 

i~f1t}\;¼: 1·"1,. -!i,• .• , ' 
~ :,.:. l-~;:; t , .. \ 

'i)·1fJi;,.,,f 

.. 

k )!.,.tr,,,.·:,\1.; :....: ,, __ ~~ . .- d -•~. 

.. ; ' ij ,~',' ••••. ' ,;· ~ • .. 

~I 

' 
~ ' ~- .... ~ :. •· . .... \ ~ ... 

n 
) .. 

. _,,: !, ·,'!:''· i·i .. "' ...• ·' .., .. ,' .. ,, l la,•,: .... I \ ' ' ,-,1:,t··• •·· -!• ..... '/' ,, • ! • ' JI>: j•" l' ,·'Ii· I,, ... 

'~--• •• :f'f ?' •• • \\t·, \!;~;\;;:; ... :;( 't 
\ ,, f 
f ,'·,•l•,: 

• • 11- 1· 
: r, • : /: ~ .\ 

RECEIPT 

n I.,:, 

Acknowledged herewith receipt of ~be following check: 

., 
• I 

• ·---- • ·,··,_ - • ; l!l'lf.21* Check No. ,.~9sa. b the ,::;.. 

iii': :Uf -:!3
;~

334&'i17:ttN&t1rswb~~zc:•: l 

t-
.. .,, 

. . 

! 

,· .. ·• -~;1r.n~2·0:;.)t'-;;~~;~:K~f 1~~- :~ •• .. • ";- •. '. •• ·--::·-- •••• 
:. ,. 

, . 

. & 

,·1 



! 
j 

I 

·'11 
.. 

-J 

. I 
J 

I 
l· 

,. 
r {.,/ 

·•.·U. 

*• -.~naa .uuma 
i •• -~/It~;, ~~:~ . • 

Dam t 

1. Jmol• lo. 10 tor .1:he, .,._ ~Jed la AttaoW. 
-~---~t aca1l4 'be ....... ~Gll.ona:_ 

:_<_.-.... ~~'~ ~--~ -~ ~ ,tQJ.,133.33~ 
-- - • -· ~ .. ·e: -.~· ----- ... _· .. 

- !-· 

A~ata,· 
J'm'01c:e • CeriUS.oaUcmt 

»:latri'bv.t1cm 
Oda • 2 - Man■-... .. - - -

.• 

...Jr 
·{,r -:..:~ /~_..-:.2'--:::"'~0~....,==i,:,~; ;;.•.:;/.J;;{;;..1 •~0;../J:...· ,/ ___ ,_,;..i1.wf. __ -,-_·-:-..,I__,, .. z.~_=:.,«:;,..::t,,.,a __ _ 

!~• ... ., 

• CERTIFIED FOR PAYMENT OP ·cRrn:-; 

___ •• - ---------------
AUTHORIZED <iCiTifi'itiG OrflCE~ 

4 "'EB 



i,r~;.::"7:/ .·t>\5;Y/_._·:-: ... ,.-.·~· ,.,.-- ~.- _ .. 
. ' .-- ·- ~ . • • 

--

I 

I 

' ·:-, ·, ' ·=~::-, . 

. t ::~:,;:·J= •. •·· ..... -•r • • ..• :.•~,!.- •• 
,• ... :••--. --- ........ ., ......... -.......... -. ~------ •--~•:,• •• 

" -. ;~,:. . :-· , } .. .: .-··_:-.,~ >~?," ,, >- .. 
• :· .·. ' -~; -- ~ ~ ·, ~- . 

•. • .. :-

• -• (1) -I• ta--~ ,__..Wit !a~ llo~- 18 ~- •• • 
··-· ~ ... ., .,~--- .. ttat'Mld'm! -.. - ..... -~--- --

-- .. ~ .... ·~f&Ji.p1}8'hea; :la ....... tilt.ll llbttiaL ~ 
80JF n,t:a, tlld a~:..,.. at·w. »erta.._ al~ ta . 
- ma ill 'ISS/t:IJ~ ---ti-_ t$a._ w.n !JJ ~ ... COHed an4 ... JIIO"" u~ 
~bu---~•_ .......... 

.,.,azrcii~ - ·-•-' 



SUBJEC~ 

:B ,,.,., :~~--~~~:r11-,?n,w11•n1,a:r-
- =:-.:: =~;~~tt.~4r~:r:=· • 

subproject•~ :en ~Z'.lli;; the ~.-earch ·ettoi-t imd.er• tMa subproject 
... ~ rill continue al.oztg)tlie. •.un~s·.•·1a1a a.own-:tn. ~ous ~a.rs. Theae 
- • invol:ve the qrithes±i, ail4 p~ologicai .and ~1:tnical evaluation of 

caapoums otthosec~c~1·1,;am:t:L1-=slai.Olf!lto bave applicattcm in 
the pqcb.Qchelaieal.:~·~• tleJiJ.~•fl .CUJiical. ~k 1n· the "12atural 
tcmc psychoses" cat':i:'1~ ou:~ last ::fear :lm1cates tbat.,_. 1n general, 
the: uaet'ul (revera1b~');p~e.s(or·, such,}187<:~oa~s are related to the 
presence Of ~ouaj;~~~;!•:;;,at~~acn:· .• ~1.ri;al~.·~ ~be ci~C\llat1on. 

·.=r~-1~,~--~,t-~-r~•br 
• .tlmf: ~iet~,rvea•:o , .::~~i~~~,~~•;·}, : < '. · · · · · · · · · · 
• •. •~mfi~;~.!l:e~:~~-~~,~:~l=:f11l!:l1:i1::'f:i~!tes 

~i:7!~~,-~;~~; 
be re!a.ted to· studies."-irec~l.y c~erne4with.theprcd.uction am 
control of· the stress react:1on 1n human. beiDgs. In line with the _ 
requested reduction ·~• etf'ort ·1u· biochemcal;· re~earch in TSS/CD 1 the 
~tug ar this proje~-t: during.the caning 1£&r has been red.uced.. sciae 
3!Jr1 over last -p:ar. . . • 

A D • 3 • I ··-■.la also· ,erves as a .general. consultant to the 
v~ Agency, proVides services of' a sensitive m.ture' on an ad hoc basis, 

and serves as a cut-out in prcc'Ul'ement problems. 

4. The total cost of this proje0t for a period or one year will 
~ exceed "$6;;200.00. Charges·· should be made agail'lst Allotment 
:.... _ 2502-lrn .. 

c:y-;!J~C:Z. -?~- -ff~ 
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expemed ruma sball:-be :returned to tbe ~Df:J'. • 
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R·· 
i,,f, .. •.··· ... · ... 

-Tile re-search to ·be tindettakeu:durtng 
. .,. ·. . ,·. 

an analysis of the neura_l and ;:n.docr.iue m.ec:llauis~ of-sties.i ;ilcl 

the chemical -agents t-hat influence it. The screezll.ng proce:du~Et•a • 

are based largely upon the analysts of the General Adaptation 
.. 

Syndrome that· has been worked out in rats during the past .year, 

au outline ·of which is appended. 

The chemical synthesis of post}ibly active coJJ1pounds will 
.,. 
-✓ be continued at the 
"~ -

au.d the 

; .-.. and these chemtcaJr,~e.nt.1:1 Will be ~creened for theh· 

capacity to provoke st!!eis•~:_cif-~~i s•.t:R;pr•~•s_th:e str-ess reaction hi: 

its acute or chronic pha.1:ifE?S• Th-e't~s~s em.ployed ()11 au1m.·a1s v,111 

be used for scre.ening ~nd proper toxicity studles of the c·ompounds 

will be carried out as h~retofore. 

Chemical agents that ha-ve. been. found active and within a 

suitable toxicity range will b-e subjected to clinical screening on 

appropriate patients, the initial sc~eeuing being carried out as 

heretofore on advanced c.ancer patients .. The amount of money 

devoted to chend_cal synthesis will be much re.duced and chemical 

compounds available from various sources as well as those· 

synthesized in the project will be scrE!ened. 

• As heretofore any agents which prove of interest in cancer 

will be subjected to further evaluation both ou transplanted animal 
S d , 

tumors an on cancer patients. This c..ancer phase of the project· ·--



will be considered 

will ba_direc_te_cL to .t~e probleJI'.{ 



l - PHARMACOL8GY AND TOXICOLOGY 

., -
Pharmacologist mid technician 

( , toxi~l017 •• -

\ . - Special scre,ening procedures 

~ caretakert animals and ani~al :maintenance 

2 - CLINICAL SCREENING 

Clinical assistants 

Clerical help and supplies - ' ' --.... -~.~ 

3 - CBEMICA!, ~INTBESIS 

·.consultant 

Chemical Supplies 

TOTAL 

I-. 
1.200.00· 

9,500~00 

5,000.00 

1,500~00 

5; 000~00· 

1,000.00 

4.000.00 

, 14,500.00 

1'1.500.00 
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SUBJECT:. hojec~ MKULTRA., Subproje¢t.:t~•.··. 
,,., ·.;1\ 

- ~~~-~=---:-.....::-·-~.•,;.;"_-:-- .. -•-,' .,. , , . -.• ..... ' ... 

1~ The scope of tfits· subproject tnclvdef.•11 those a~~jj.1~,s.O 
now engaged in by the " . - . . • • .• . • .·•.. . . . .. ·.. . . . . 
under the direction of TSS/CD witb the exc:eption ·otthos,~· eutou.t, 
functions specific~lly mentioned in connectic>ti wit~ .~tti•f • MKUL'J.:'RA 
subprojects. In g~neral., the re,earch effort under illis subproject 
will continue along·the lines laid down in previous years .. 1 These 
involve the synthesis and pharmacologicaland clinical evaluation of 
compounds ~r those chemical families known to have application in 
the psycbochemical and "K:~ fields// Also, last year., research in 
the field of so-called ,,natural toxic-psychoses" was undertaken and 
will be continued during the co1ning year . 

. -~ ' 

• 2. , The attached proposa~ from~-- because of C., 
its uncla~sified st~tus,. is couched in therapeutic t~i-~s; therefore, 
a certain amount. or translation oi its substance is .1~.ranted. Very 
briefly. the study on ntoxic psychosesf' bas permitted the possible 
sources of reversiple.p~~~hoiic a.nd,h>r comatose :condit,ions to be. 
narrowed down to a ~rkable maximum number about. which critical 

i .·;:••:'.':·.•:: ·••.:•·.:•:." ··.:··:c·.'.. ··.,:•:·.:·:•· ••••••. ·.: :. . . ·- • 

experiments can be des~gn~ to test. various hypotbetical chemical 
mediators. The. chemi.cai. synthetic ,ilJld screening program (some 
100 new compounds durmg:the yearJbas turned up three compounds 
or different families ·which ar.e ot fundamental importance with rel~
tion to the goals of this project. These.three compounds include an .. 
orally active material .which reduces blood glucose; another which 
acts by all routes, including percutaneous, and which appears to 'be 
the chemical mediator of "str~$s",. and finally. a compound wnich 
is also.orally active and wi'iich.is· a very potent new type of barbitur• 
ate and possibly alcohol antidote. It .is now proposed to reducetpe -~, --
volume of .!_1:>:.e synthetiC?. C.E-~.!Oica_l effo~~ order to work out .the ·; / 
pharmacological and clinical aspects of these and closely related / 

. substances. ···---

3. ~ also serves as· a general consultant to the· C.~ 
Agency. provides services of a sensitive nature on an ad hoc basis. 
and serves as a cut-out in procurement problems. 

4. The total cost of this project for a period ·or one year will 
nof exceed $100~ 000. 00. Charges should be made against Allotment 
7-2502-10-001/ (,!, :-.c.>f>,• ..-,. • _ 

Ii • 

> 7111191 ~ei1s. '!I . v..~. 1,,,..,!Ml 
uil1111•.• .. •·•,,..U1llo 

•JJ:■1-•• ........ ,... 

,fR ,nzwi E?tlfltDlt . i1aa-., -
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.P irra as -=---r ·-: :, · -- · - ~- · : . ·. · ·_ · · ~ -,. ·. · _-·-:·- ~-
~-...........-baa been rll.1quested to submit -a •~W ~ 
accounting_ or a c;~pt of tb.e ■ _ __ I annual. a"1dif report ·oe made aiall~ 
.ablet-for the sponsor's inspection. Also., ttlhas 'been·requested't)lat • ,,, 
any unexpended.funds.shall be~returned. to the_A8enc7 •. 

-!-Title~o·~~ ef!:.tJ~i:,bi~lltn·' 
lieu of higher overbead'r~tes~ ·· .. -- -·- -

travel?~;!..:: :.~::'.:ea:::'a!~r::::;:~":)'.o/raucfflfor 
70 shail conform with the· accepted pract~ces of the Fund~ .: _ ••.• • 

8. agreed to comply with the requirements of 
the Memorandum ol Agreement. '· • 

APPROVED FOR:OBL~GATIQN 
OF FUNDS: 

:aesearch Direct?r. _ _ 

Date: 2 3 -~ .-t9-.r7, 

Attaclupent: 
Proposal 

Original only 

... , Chief. Branch II --
__ ·T$S/<:~emtcal Divi.ston 

.. , . 
-APPROVEQ: 



~our llDes ~ ~tloll ~· proposed.for tbe,j;r,ar 195'1-58 .. ·.· '.rW'flrit~ > 
• : • _. : '·,· ,· •. ' .-.~:· . ' -,:;; -"·' :' .. 

was begqn under the taa grant. Ia the ~~proposal it is planned to stud,- various 
phases of the uremic_state -~ two major liDes. Om· of tbese ls tbe biocbez11~cal-4 

pathologl.cal investigation. of patlenta .admitted tA Ml 

The other line of mvestlptloa will be 
. . 

pursued on experimental animals. Xidneys have either been removed or bave been 
-·. 

rendered nonfunctional by the ligatton of the. ureters. The major aspects of these two 
-••••--- .. -•#o -•4•0,-- •-- ,M __ •• , 

investigations are discussed m the appended report. 

~ e second investigation. proposed bas to do with the investigation of 

novel· glucose metabolic blocimg}ageat,I;., .j,e are,~y: iJivestlgatlng a series of.. 
' l !' . • , •••. :~.-"" , ~ ~•., '.::•;·:•·• ::. : •• ,. ,,'·,, :.. .,_ •• : : • . • . ' •- , 

diglycolate derivatives which Vle~have sliowllto.l>lock:giucoae:·metabollam with resultiDg 
... ~ ~ •. • ••• . • - ' . ' .. 

storage of glycogen in the various: orgami. liver and kidney. The details of this are 

also appended. 

The third pr~al • bas to do with .~ study of some· cyclic diamfno compounds. 

which we have &hon produce the stress of _pheuomoneu and associated rheumatoid itatei~ 

The deta.i].z of this proposal are also appenaed. • • 

Tbe fourth. proposal concerns tbe continuation of chemical synthesis of a. 

variety of piperazine compounds whu':h will be linked with sarcosiD.e. This report is 

also appended. 

A s1roi1ar line of chemical synthesis is also boing carried out on 

nitrogen-containing bis phenols. These two parallel lines of chemical synte.~ are a 

continua.ti.on of the investigations o 
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I-

tbat died in uremia have shown tbat there are~three aspects of uremic; polaODIDC • - . 

demonstrated by correlation. oflhe. patlioi~~~ps illtn,] hein wtt1l tbeblood c~:: - -· • 

prior to death~ In one group of. cases the toxic effects are caused by acidosis ami'these. 

effects are not dependent upon tbe level of the noaprotem Ditxopn or potaa&111m levels m 

the blood. In a second group of patients with elevated ,9erum potasm.um definite.focal 

damage with death of myocardial tissue is foUDd ID. the heart and these paUcDter d1ed of 

potassium poisoning. In. the third group of: patients, who presumably died of tbe 

accumulat1011 of toxic. nttrogeD.ous substancea· !'1 the blood or related co:mpomids, •• the 

cardiac damage is associated with un.usmlly·bigb. nonprotein Ditrog1:m levels in the blood 

and the heart shows a definite tnfl11mmatory reaction.with the appearance of Anitschkow1s ~e·· 

We have reason to belien, friim tlia. ~CIJIIC' ~•lit lbe.pathologm c:llaaga --Ille-. 
. . ~ ' 

toxic nitrogenous compounds -are diam1:nl) -•d~rivatlves ot· aromatlc nmlei. 

The work on uremie toxic. statea is b~ ~s~ by the amil.;ysia ~-the 

cerebral spinal fluid of patlents with uremia, and by the productlon of uremia 1D 

experimental anJrnals by three methods: (a) Nephrectomy; (b) ligation of the urete,!S; 

(c) poisoning of the k:i~eys with derivati~s of uaphtballc &JJhydride. 
- . - ---· . . -- . 

Since it has now been demo~tm.ted. that there a.re at least three components 

to the uremic-state (1) acidosis which changes the blood pH, (2) elevated potassium 

levels, and (3) elevated nonprotein nitrogen levels, it is possible to go back lD the 

histories of these patients and correlate the depth of uremic coma and its duration with 

the dominant component in the blood changes in each indivf.dual case whether it be 

potassium, pH or nitrogenous. 
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• 
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. i 
Oil the living pattenta le by: mg them oa the 

~ •. i . . ..• . i .. - .. 
. ·i' • > I •· . • ', • 

and by adjusting tbe flu1d bath which c~.tbe. cltalj811, fp differemlaJlt ... ··•··.·· 

of these three components in ~ cases am to ~ its elfecti•· 
--· ·•:..-~-· ~ ··-=· 

states m patients. It ts also possible te ~ thi!rwtth ~nuld dew7'!D1:allltt.-~ .· 

In the experiments: that have been set.up on antmais·w bave living for periods . . 

of two to four days uremic rats aud rabbits whos.e kidneys have been removed or wtiofJe 

kidneys are non-excreting because of llgaUou of the w.:eters.. ID the IDiUal upepmem 

on these an;Jma]s we have been mterested in simple fluid redistrlhution in the uremic 

state. It has- been known for some time tbat patients dying of uremia may lhow mcreased . 
- ---·--- --· - ·- - •' ---·- - ... -· . -

fluid aecmnulation in any or all of the seroua cavities. In other word.a, they show an 

accumulated tra.nsudate in the peritoneal cavity, in the pericardlal cavity, iii the pleural 

cavity or in the meningeal. cavityof~.SlJbara.chnoid space, In ~ .. control au1mals and 

in many patients, death .from uremia occurs befon this change in. :fluid diatrlbuti;_ Jiu 
. ~ 

occurred. In oar experiments, by gf.y.ln,g co~one we can markedly iDcreaae tbe trauu

dating fluid in all of these cavities .and therefore produce at ,will cerebral edema along 

with increased fluid in. the other se'roua cavities while the animal is still alive. This 

change in the distribution of fluid is important since in all the textbooks 011 uremi1,priQ..,; 

to recent potassium ~~es,,_. the ~~~-_s~ as ex_!ID,plified by psychoses and _coma, . 

was thought to be due to cerebral edema, or simple wet brain. One of the most strikiDg 

bits of ignor¢mce that were confronted in these studies is the fact that although it has 

been lmown for hundreds. of years that there is such redistribution of Quid 1D. the serou 

cavities, no one has ever raised the question. whether it is due to increased rate of effusion 

or delayed rate of absorption., or both. 

It ts becoming increasingly evident in the study of abnormal fluid distribution 

in the body that there are two major controJ..lmg factors. One of these is the chemical 

'uU· s~"lblF PiiTIN 
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oonstltutlon of the fluid to be ~xchanpd which.JD&)'~~ -~~•~:4!9:·'._-~f~\:~_iC 
:. .. ' - : . .. . > .! - . .'·' •• : --~-· -,:-~\ (. :· .:_t-(·/ 

tlr osmotic c~. -~r alter the ~on rate by c • ·- _ ~" _ • _- --• • •. 

several hundred years the taming tndustry has. been. working with the biochemical·· 

properties of collagen aiDce leather is 90 to 951 collagen. The workers bl this fnduatry 

have accmn111ated a large amount of informatl.on on two different agents, TboH \u.t wei 

or render more pliable collagen matrix and therefore make it more porous, and those 

tbat harden or toughen the collagen matrix &Dd therefore remler it less permeable. 

The first class of agents is termed lyotropic and its classical memb•r is dUute acetlc acid. 

The other group of agents is called tama1u and the claasical agent i.& tannic acid or the 

pyroga.llic ainds. This groupc(~nfa'.caurbe8.J)pli11~-1,0 Um diffusi~melllbrmea to alter 
.. . • - . 

".'.","'."""""•''-'"': ...... "" '"' ., .. ,.. . ·- . • ' 

their reacti011. Since many of Jlie: ~~cerebral state• can be attributed-dil'ectty· to 
.: ·;· ........ -·· - \' 

- .• ; ! 
'. I 'f 

hydration or dehydration of the cerebral smstaDce,. Ws mve~Uptlon of-the dlffus1ou ~ 

into and out of the serous cavities of the meninges· offers a. fundamental approach to study 

of 011e aspect· of cerebral function. 

_.,----:- - WJl.~Ntf48 ~i8•te~ . .'"7 
t 
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It is well known. tlaatthe brain m its 'metabolic fmction relies ~ •• 
' --, ... 

gl11COSe and oxygen. The mipo$ne~. of tbe ~oa of gl~e to cerebi'&l fmu:t;lpa•waa -•• 
- ·- ' ' ' ·' . , 

-- ..:':.:~·~~·--·~:_.-... -, •. - - -
first emphasizied by the 1ntroducl:lon ~ fbau!m. -shock therapy into the treatment '!-. 
schlzophrenla. Thia form of shock tberapy was subsequently replaced by eh,ctr;lc ~. - ~ .. - _--~-- . - .. : .. - ·a 
but recently~ • • • - - _· • . • . 

ti hzs shown that m diabetb:s the peJChotlc state can be .induced by 1~ blood sugar 

ill the bra1D. from sensitivity to iDsUUn and can be ~rsed to oormal by ~ tntravenolis 
' . 

ad:rninisb:ation of glucose •. The author has been interested in substituting orall7 active 
. . /. 

and nontoxic chemical compounds as a substitute for 1DsU1ill wttb. tbe hope tbat more 
' . 

simple methods can be devised for :m.odifyiDg cerebral metabolism. A series of allr:yl and 

allqlamin° P.sters of OXJ-diac~Uc: ~ici~W~RtopLR4 w~ch block some.phase of tho 

Kreb's cycle of glucose metabollsnt ~ aact. point of blockage ,-lmatns to be determmed. 
. . . 

The phenomena of blockage by these compoUDds-,. however, ha-,e been dem.outratecl in 

arnrnaJs by showing that they produce glycogen storage in the liyer, heart, and kldneys by \ _ • 
. 

preventing the conversion of glycopn to glucose. For the first tfm.e it haa been. poss:lhle 

to produce experimentally- vou Glerke's diseaee, which is characterized by glycog-. 

storage-ill the above-mentioned organs ....... 

The phenomenon of glycogen storage was first produced by both the dim.ethy-1 
,. 

and diethyl derivatives of the diglycolate compouuds. The initial experiments consisted of -

giving groups of six rats each doses _of~. ~~. ~d 25 mg. per rat daily for periods of 

6 w~e~ to 2 .months. The glycogen storage waa most marked early 1D the course of the 

administration_, as demonstrated by sacrificing some rats at the end of 2 to 4 days. The 

e.xpex:iments were subsequently modified to include rab~ita, so that the blood and urine 

studies could be more easily made. It was shown in rabbits tbat the compo\JDds 1Ditially 



p-.ed~~~r~~-~-~~~,-·•.· [ .. 
animals is lowered; no acetoea:~ appear,fntl:'9. ~• - • •• 

-ii 

-Ia aae next GPerb1J.elit'.the .cOJDPC)UDds ·were ad:mJniateted:otldly~,:J11l,i~ 
•.. ··.·, 

muscularly or intravellOUSlt~ -e••t P8!ll~_&Dd:~~J~~ve m::c~Jt:ag·· ,_ 
·-

for a period of 3 months (fO-clate) diseaae&-in tbe 'Jy:mphom& aud le1Jkemic clau .• ~ -
. ·' ' ' ., • .. .·• •. " ,.• 

patients have~ able to tolerate the oompouiu!F and ~ugh it bdtially~ . . . ,,, ., 

lowering of the blood ngar, ff the dose 1s llC>t illcreased, there is 'acquired tol~ to 
., 

tbo hypoglycemic effeqt of the drug. 

In the next expe~_,m, the drug_waa admtnJ,~red to four diabeUc patient.a, .. 

The blood sugar caa be reduced m fresh-diabetlcs.not.prevtously S1JbJected .to tnaulin 
.,.. -

from a level of 350 mg.4to 2so.·mg%by the admfmstrat;ton. 9f 2s0 mg. of. the ~ompouml. 
I . . . 

• • i 

, Diethyl is more potent than ~e,tbfl dert~ttv~~ •• In· otbe~ diabetics the blood sugar 
, ·- · --, r -:. :' : . -_, _ -.-_. : - -

levels, can be, sattsfactorily~~''.~c,~-~~«f:qf S tcj 4 weeks ott small d~ but 

after that time tolerance dn:e~ops; al:id .~ :~.- must be riued. The compound 
' . 

lowers blood s.11pr by glycogen storage, but does not fncrease the oapaoity to bUl'll sugar. 

Insulin must therefore be add.ed. .. 

In another group of Ul)e!1Jne:nts about to be undertaken, it is planned to 

3drn1u1ster these drugs to hospitalized diabetics. and-study the effect on mental function 

of large doses of the compound. 

Several of the cancer patients on the compound have complained of mental _ 

fogging. which is accompanied by complete relief from pain on high dosage. This memal 

- fogging, of course, is not experienced, by diabetics and must be a function of the glucose level 

• in the brain. 

It is planned to syu"5ize a group of allied compowids and to broaden tins 
~ 

line of investigation. It is also planned to utilize a. Warburg apparatus and electrophoresis 

in order to elucidate the exact phase of glucose metabolism that is inhibited by these 
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fn1pp•1op 0 ~ 91· 1.0-t:oq tms1•1 )I !rFe it•.,,..•••. ,._ 
llaeleria or •tm:Uar 1Jl.1VIOU ........ pla. -·· lo 11nac ,ta .... \lie 

• . .. 

laoal cap1llar7 'becl·nQIIIU .Ui,ma11a '1ie ;aca»e ot tl..U -a.1--., .. . . . 

hto '11a soae of 1JIJ1117• loll of IJla earaW1&1e4 flllicl n'1lnla to 1M 

euel&tloa \7 tu lyapll&tica 11--• ._ 1at'lalllllltOJ7 ~ ooapn•••• 
.\. . - .. ...;.... ______ .~ • ..... __ .:...,...,. ·- - ~-· -· - - - - ···-·~. 

caplllari•• aJlCl •eaml•• 'Int\ 41ata48 '- 1-P)l&lic1. wldch are .-1aon41'7 

meroa• aepta to the 1a, .•• uua1 tl.,d4 ooap1.1"11mt. 

be :aaclll1ed. 1a,.ln1,1a1. tlld.4 fiooa th•. inJme4 are& vlllell Ntana Tia 
·. • •-· . ' . ' ; .. -'• . ' 

~'1o~ VaT•~•• ~hot.ct 15..,_ ~ 111• ~ Mclee. !lie· .. i,.p)lol4 U■na• 

wt~ 3 ,o ? u,•• n-,oacta•lllr-•1i'beratt111gaatlltocl1 .. wld.ea .. ,_. ,u o~ 

°'1l&Uoa a114 rehra to Ille ~ect die •n •lu7 •ene• ,o anti'alis• ti. 

1nJV1ou ageat 'b7 1111lt1Jtc aal1bod;r vllh·•l1cetiows-.baillnc•• 
. ' •, . ' ' 

1, 1•. ou1,e>ar7 lo a.scnb• Ille \PDM rupou• ~1011 ~oUon ,he 

hflmato!'Y t'eaciion \o local 1llJVT aa a ca-ut ... 1•• IINND'-n, wbUll '-• 

highly specific aact MU'ly 100 1'9l' ceat efflat•I lJl 1,s ad. real\•• A ----- .. - .• .. -
•~ ot the allergic cliaeaaea Mtch • liq ff!lftl",. &ltmla. Vlicaria aD4 ecsaa .·

a.a tile occm-renoe of 9IICb ctra..Uc reaction a• fatal anapbylaX11 or Glea-

•b·• necrosis in \he ~lma 1 • ph..,...oa iaclic.tes th&\ aa\i'b~-aaU&a 

reac'1oa 1• no\ a• acc:ara.,e IUl4 ett1a1ell" aa lmmmolocle l• lei.A u to bellne. 

~ 

•• ... ' J1 --
) ·:-

:aW,PNAttlf i I J li)TJ7§ ...,. . 



• {<; ·, • .=,¾ttlf ~i~~l~t:~·:<> . . . , :fs?f;;~~:~:: .. / : ; : ;J .·rrrti~~;~~t . 
._.IIOYG'• \Jae ao4ma .lerDlleaq_ lo olaaa,_ IIMI ·ut:f'Qae 00,1,11.-. «ia ...... , 

anie J'fmaa~1o tner. l"hftiato14 8"11Jtl\l■~ d1a1flll1Dale4.11apal 8171h1a--.9 < 

• .... . - . . ~ . - . -: 

J01n,n~1,1.~: --,, ]JUiy i,lalel.•· ··-••ta • 8114 ... .,. .. ta.. u II041t114 

._ tonaa or ·btlmai, ·p1,aDNIIOB 1n41eal•• .. , \htft- an at4l'1onal aarac,e1i, 
- ..... ' . .;. - ·~· . • 

or f'AMUona. ~- Illa aati~~~eaci~ t~~ hl-.. ao\ 7et 'bNll elucldatech~ 
• ~: ,.'.~> •. · T~•;·:':• :: .•• ",. ' . • - · ,• . "'. . . •· • : •. •· - • ·:· •• ~--~-~it 

-•• a mmba ot -~• u.. av.tb• i.. h• o=riiloe4 '116'1 •• ot Ille tuc'1ou " 

~ the ant1c~,11aoq· reaclloa 1a ,o pro;ODC ~ ~'017 pz-oc••• 117 

' --

deaor1be4,1A \be l1'41ra\ure·aa •a1o11 ltoUe••• l\ appears bl 11&\v••• olda•· 

&114 moa\ l'eUalJls aeau lo com1aa, 1DJm7 and 1Dfe=1oa.t1 •• 1lltlullalo17 

pnN8.-• -Ud al~ the lDl!JI•-~•• _ ~ -~~ __ IIOdffll •~ _'t.r._~01-a,, ll 
nauthalaaa 1a 1\111 ldatm•tacl ud -pron11aa t~ •4• for aatlc•-aati'body _ 

1Ul1oD to prolon& intlaaatton 'dlldel' ,pecial cb-em111W1Ce•. !he fact that thl 

c•binattoa ~ aattga aa4_ 1µ1.tiboq mdon _ can itaeU initiate an inflama'°27 

·respon&s -l• dl7 ~oo ve11 dsaoJ1S~tecl b ou•• ot ec11--., vt!carla and. 

·liq f-fl'rv~ It la~ vllh the gl'$t.'••' aUcUoa to ctelall• th&\ aa lacd.p!

•' caae al bq- twa ca:a_ be cll1'terenHate4 ~roa a coaaon coli. 

~•rimen'-~lon "1th •&Y.-.11ni.t&t1Dc •iue• baa :t"1nallT penaitMCl 

,u c:Jw.n.G\eriu.\10II ot a aulaa'8.me, ~1u ve • .,. ,enaeci 11alaname, • vh1a 

n b•l1"11 1• aa esau.'1al par, ot aa'1gen-tUL,1boq reacilou. f1- lt'bei-aUoa 

~ Ada aa aalu. ~•tuce _cbu1JI&_ the aa~1g_~ui1boq r•c:Uon lla• -~• -· 

•apara,a tuac,10DSJ l. !be ~1tant all1ne or alarmine proloacs the local 

1Dflammator., 1'98Ct1on.. fh1a 11 cloea b7 al taration ot the cap1llal'7 wall of 

the a!!'actld locallt, in a more IIL!'ke4 taahioa than. hhtuiAa or •H"' n.bs\anee. 

2. It \riggers the ceneral adaptation.~ ayadl'Osae in the adrcal•• releuinc 

corUraone. vhicb increase• the a111oa:11\ ~ i=-me clobul.111 U'berated thl-oucb 

\he b~~-up ot 11mphold tbn.e. %~ r•)Mti ti.Te :lnJur,y don zaot occur, the 

ZWTllMJitUII .. 
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.~I:J:~N_!.1_·_ ~ 
•. ·• •·: 

•.-.••: i~~-;> • ~ .. ••:.-.•• <...:..-•. ':.~, .. " • ,::•-- •,• ••• ~o••,; 

lelll•a, f~ ~-• Ila: ~-pnlOJI& .,\IMI lDOaillatoJt. ~~ 1• .... -

ldl»ll~~,-~- -~~eat M~~ -~~. ~- ·- taflw4 ,1 ••. •: 

• • -.-oi-uoa:._· --~----~~~~:~;i1 ... _.__ loe-1 ~ etteo• d4 

,· .·: . ' 

IIOl Mlllral.lsecl 'ba.\ proloaca \he g__.al. adaptatioa -.,n4zoM aa4 U tile .... 

u .. pro~ba aa ~ •re -.zolcecl· ..,.ilov.lar olmlee, • wlch •• 'be• • enoaeou~· 
.... -

t--4 colJ.a&eao-u •on•Sa• n\ la ~a,•4 a ■1•p14od t'ona ~ illcipi•t· 

i'i'brou npalr.. • 

' 
11- ia Illa JlltPo• ~- '11.e-~1Gt.·aoanm1catton. to 41Ml1.be·tu _aclloaa 

. ; ; :, . . _: 

ot Ud.De lrrllul• of Iba. alani• cla11. aa4 '4 lllow lhaiP role !a tziiaer-

bc tiMI alAl'll reaatioa ~- tile aclnnal aa4 al•o their role la the prodtustloa 

ot io.-caJ.1a4 dittu• -~'•c•a:UaeQi •.. -····,,.,!&Te- 1t•• able to• :,rocbac• tu- ·u. . . .. ,- ., . '. : ,." ., -· ... ,. ····," ....... , ,, ' . . . ' ' : -- . , - . - - - ,- - ,~-

. . 
toi.4 &J"tmaiti• vi ~h rta ... tolcl IICXhalee, a114 a: Tllrlet;t ~ ~- 1elllou 

Ji:aoa as 4Ufue collaca tU.11•••• 'b7 li-TiMa\ ualDe• ot l"ela,i'Ye dmple 

ohem.oal. ■tnu:ture. (J'tg. 1,. 

IJFperlmegtal Req,U• ot Pab'1¥ "RA!• wi)h. 1-lfpi.Ae. Ja ,. orsai-.i 

aperiMJlt 2-i rat• were pa1Dle4 '1do• da11J villa a 5 per c•I ■oluUoa at 

c1111etbll 41aztal1n •• !he aoiu,1oia"'1D ieiue -oll •• appl1acl lo a 1ancl -~ 

ot lk1n oa Ille Ud.&h approx1m&tel7 2 z 3 ma. 1n •11•. !he rodenl• d1e4 w1 tb1JI 

36 lo 72 llova. l'ealela• or: 111.eeratiou ot ,11a atia appeared. 1a all ra\a 

11Tizl& more than 48 hov•. ~--~~ec\ ~oa the ap:lclerm.• vu ahd.laZ' \o '8.t 

ot nitroaen-mwatard. with clestr,action of the 'ba-1 cell.a ot the epicl•rmi•_ 

alld. -reaicul.ation ~ mml•i• la ao .. o~ "-•• rat;a at; aut;ope7 ,1:t.e aclreD&l.a 

were •light~ ezalarga4 au. lunlorrhaeic. lt; va■• lbe~ore, 4ec1cle4 \o Deler

talr:e chroaic t;oz1c1v ■ 'la.die■ &Del \o •'1147 1n clala1l ta ettec'\ at ~• coa

pcnm4 011 '110 qataio arg11D11 w Incl or rea,rloUzag ~• •hdJ lo '11• lklD. • 
' • 



: ,;;'. :}}[;'~;\_rf. 
:'" _•:,., .•. . --.., -... ' • ~ ~t:· ~ . .:·~ ~;·:· ·_ ._. -. 

hOII ~ ·iaa'cn,1e4&e·d .._: fOflllJa lli&.1118 Uf'eo11i11 a'1le_ llld.a. W_~~:.•.·<· 
. ~· . • . - - ... 

i'- •• ••-·1illd • •• ot· \vo W..C•. a1&bi uplaia- • rellal.l•• .. •~•-tr 
oi a.:~~~~--~;,._,.~,rotd:ua .. • aa41a'1111a _, aaue4•·-~. 

. .. . .. , . ' • . , 

. . ' 

. 111th pNtein -to pl'04!ac• aati'boc17· 1'9ae\iou. '-• pro4ne!.JI& aa alas rt&e\ioa 

with f1r•~ hnert~b7 aa: then ahau.s\ioa ~ the•· a4renal• throqh aa allergies· 

reap••e• th• n•'lll•• ve1te. pus11zag. 1"1.t f.nt.er••tinc. 

A seoc:m4 aert .. ~ a:pC"ille8's were 1Ul4erlakea ill wldob ~ gnup• ~ 

n.la were pa1ala4 daU,, oa Ule nr1'ace: ot 0. .au.-,ecl slda of Ila '1dp 

cnv a: ar• ot anrmateJ.J -,i ·a _·a.:., ca; 'ii:ieseirere-· 1iDwir ·rats·-._•1gb.1Dg 120 am. 

aroup 1, c:ou1a,1Dg or eS&h\: rala, vaa palne4_ v1\!l a a per· c:al aoi.11,ima. 

b. ...... oil d&1lT escapt,:h.Dda,. Four untreated . rats served • controls• 

• Cli-o,ap II. ccmalat•S~J,r#,~~~~t ~t•~ n.1·.~te4 vlth al per e•, IOluU•f 
_, • ..•••••• ·.-;:•· ........ •. O:•·: ,. ' . • . '. : 

ta. ••■- oil dall7 .--,t,)h•l•• F0Ul' untreated ra.ts served as controls. 
. . . 

Gronp III~ comhU»a;:_of eight nte, va• :pa!ate4 vi th t. 0.5 :pef' Nil\ 
' ' • -

■ol,it1oli 1JI ae .... oil dan1' •~ep\ ~. Four unt.rea~d rats served as c.ont~f 

.qro,m t. 11!.eh Doaua. • fhe ra\a cUecl. 'be\wea 10 aacl 15 dq•, oa ~ 

a-..ra&• ~ 12 dqs. ftle7 •bowed •~'10-.rJ w1i1't• ~ 1lk1A ■howe4 ■Olle 
: -- --

u.lcerat10J1 ud flS1cles., 1r-i no\ aa ar,ere aa __ wUll ill• 5 per ca, ■olu'\1011. 

Gro•al.T.- ~e adr8D&la 414 no, appear to be arkedlT eDlarged; fte spl~ &'Ad -

lJIIP)loid 'Ua■ue1 lboved. 111&}11 atropb7. !be l,mgs allowed mcreaae4 1ecn\1oa 

in Iha bronchi. and Ille■• rat• ••••~ lo die ot i,ulaoD&l"7 ede-. and ccmceaUoa. 

!he heart va• dllatacl. Kioro•copical.l.7, the palaonar, ad-. waa du to endatioa 

of plaama ( ao-eallad l.7mphonhacia) aboa.t the amaller blood ••• .. ls 1Jl Iha l,mc. _ 

!he basement membrane ~ theae aaal.lei- Teseela ah.owed. ama.dainc an.d di■eoluUon 

and the endothelial lining cell• proJec\ed b\o the lumen aDd sou vere 

d.etached. In the hear, '11.ere -.&• am accwmla.UoJl ot apindl.e ce1;1 b,l..;;.-; .. ,,H.:r 
"endothel-

i~ cells liberated by dissolution of adjacent capillaries) 

~; 



Ille w.,ocardial tDll"S.: ·••a:: •• lad. bea ....... bJ ·-- tl1114 fl'Gll l . . 
wnel■-ahlllar lcf 

0Uio•• f amiil 1a the· la&•• loa of Ula aeetlcma lhawe4 . 
•-- ;:._.. . - ' ' . .. • • . ·, • . . 

'7P1cal A•o~t bodl••·t•tcis~acamil. s),.: -~re-ve.-111111erou 4lla.te4 Y&1fflral1r·:. 

-,ac~ lined.~ a. atacle lat~ ot ~~~iua -:i. i- eztJ'&Ta9ateci eft.lu:ct

e,,.-. IA ~ qao-yta1. ileuraae• ~ ·Uae krut• Joint tu caplllarl•• wee 

clilated aad 1'Ule4 with reel cell•• ■oae ot vhlch ..,. UD4ergo1Dg ~•1•• !bffe • 

vu am.dgiDg ot U1e graud. lilb•wac• 1mmeclS&~el¥ lleaeath -. aea°'11~1W 11amg~ 

J.qer. IA ae laQae -.nw· '1111. capUJ.arSa• vere 1l11Uarll 4iia,14 8114 a.re • - . . 

ver,, areaa ot ooagul&tad. &:nr&ftl&ted flu14. !ha 'bona marrow eleaen,■ wen 
. ' . . 

mw:t. !he •l•• lhove4 alioas coq;ia,.- ·dl"iiappa&J'aisce ot J.7ml,ho14 p111p. 

·!he nrYi'rill& &ffll1nal. eeat.are uawecl nidmc• of ue:ro■i1.0ther- argam were 
negative.· ..... • • • 

O.n,rp Ir. MiMl~-~d•!f!!!~, , J>,!ie•• J!••~• liwcl a masbnim period. of I •~tu., 

IUl4 tbe7 d.ied. be~::~:-,;icr~~~4-~.~ ~~ -· ahove4 tailve to pia 

v•i&ht. ·A, a~iop97. &~•~_::·1~111:o,c,it·,;.re cOJll••wcl ancl ahovecl.pv1■0NJ"7. 
- .... --

--- and lacreaaecl •fMl~jtoa··s.a tbe•broaol:d.• f.bere •• •oae tb1cke11l11& ot 

tiMt arterie• 1A the llUiC•t·lnl\ ., tile Telnae Jl1sto1o&ica111, \ber• vae 

11011e •on1oa i•almg• ot' aall aner1e■ and arler1oJ.••• n, •o•• ot •• 

coatirol• llh01red limUar cllall&e•• 1'ha ilaan waa· ·dJ.laad. u4 c. ur....i.1 were 

enlarged.. M1croacop1cal1Y. tha·adrenala ahoved byper\roplQ' ad ~rplaaia 
~ - .• .. , 

confined to the cortex. • !he apleen an.d 11Jlll)ho1d '11au■ vere 1111ilar \o .. - -· 

Group I. Hieroscopicalli. the epleen ehoved red11Ction of 171,1;,hoid ti■IU and 

uc1'0aia of the gemi-1. oentera. !here va• incre&■acl nmiber ot acropha&ea 

t'ocal ;Ci'broda vUb .AA1-t.acbkov•• calla aAd aome .Aachcff 'bod.lea• aDd. a'bou\ tlda 

there wore areas or t'nr1.Ao1d llol•eraUc;ni. flae Joat c~ea la animal• 

tha'I died.. earl7 were a1m.lar w Group le Other organs were negative. 

<,roup III. Low Doaye. Soma ot the rata 1l1 thi■ &J"O\lp died 6 ween .. 

attar the beg1DJ11ng ot tbe ezpe,s..enla, but tome were aUll l1T1JI& 3 mcm\ha 



. \' f-· .-}":P~f ~l_:":'''f J1,r~x :Yi~'" 
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later. At. ~topsy, tbs~ t1ndiDa .. endotJJel1al proW'entil.aF.~' 

tbl l1n1ng or mll PQ]racwry- Wl■■la-, ao that ~- lumn ~ ~:·GCCtl.llllld 

Saae ot tba- "~•~l• locbc1 li!-··~,.... being
0

rec,m•l1-ed and we 1oobd ~t. 

• like ao]aerall. The ~~u. m placee_ ~ CQ.t. !nto --~ • 
- - • -·· ·-· . -- - - ' . --- . . . : 

adJacen sept.a ~ tm 1ung. 'fbia waa 1'mnd m onq \-,. ate, wbo ~wann~ m11ai. 
-. 

Vie ~ ~ l1cldnc their wound&. (ng. S). Ti. spleen w pract.ic.U, 

dfloid fS ~~ t1al11t and mar~ dOQbla 1D a1se. n. pulp ccatadDlld 111D7 

•c:ropbapa 111tb nmeroue roa cell types. and tbf:e wwo ame P'f,lll&lOCJtee ~ 

pnctic~ no lymphccytea. A t• ~ centers 1f9%'8 intact. The heart lbCIINd 

areas or f'ibrinoid de~nticn and • eypical iachoft bod1ee witll Anit.acbkow's calla. 

In otbt7 .. e1.s. the wall.a ~ tba capll].aries. were. d1a1ntegrat1nc, and tJa libar-
• , -- : . - . . 

at.eel emot,ba'Ual eel.la accumlat.ed about. arterioles w tom ~ uobott 

bcdiea. The a.-\1 acent. ~. ftl'e ~ic and b7ali1d.zed. 'fheee obanpe 

1IH'9 DC~ as 1d.deapread aa !n th• r-•t.ls >on J:dgber doeap:. 

'1'ht ~ j~inta en ~ ~-ucn ehow9d; rbeaaatoid artbrit~ wit-b 
. . 

t.be ro:-MUon or meuaatoid uodUlecr .. 1n.tJJe ~ IISlllbrane. (n.g. 6). Tm 

'bQaO marrow ,_ not. nmarkabla. Tbe ·l>Z'ldm and k1dDlr.YS were normal :1D appear

emo. Ill t,lJD 1'9g1clD ~ tbs lddzaya aid pmcreu ·aall. to ·118d1m-e1Ncl wasela 

&bOll'l!ld thral:banecrceis or marked em«>thal-~al irol.U'eratian a11L1lar-to that 

rounr:1 1n tha lungs. (ng. 7) • 

. The slc1n showad ·epidemnl ~~ia in tlit painted area._ In the-sub

cutamaos tissue of th~•• rats t.b.tH was maz'ked edema a:imulat.ing a sta&e in 

scleroderma.~ eaccept that. the locatico wae net int.be derma and wae unaccc:mpan:{ed 

by atroP1:v of the ~ talHcles. ln t.be volsmt.&17 msclea beneath tbe pdn_ted 

areas there were also <WllecUons o£ plasma cells and ~phOC)'"tea and ~ -to 

bl.ood 'ftlUe~ simulat.ing tho lea1one ot derma~G01t1:r. CFiG• 9). 

In tao· liver there •re 1ncreaaed mmben or cella wit.Ji ac1doph1llc 



·,. ·-· 

_ cytoplua ·ad bbmclMtecl fOftlS •• SCllle -~ ~- ftNela ahollad mdotbtlial • 
·:. • . t 

--: .• .. 

prollteration a~ !n ~ ~~: !he~ aeeaed to be acid,p:1110 bcla!Gu 
.. - • • - .·_ ·~·- . ·-.... --- - - • • . • 

l'Nemblina C011DCilaaa•a bocliea~ - ~-:,at. ... the li~~~ ·wwe v~J 
• - . - .-

otbera ahond Jval.1n ~ depawaUva~. iiDd lba-mcleS. ,..._ ot ~ 
·. .. . .-.. . . • . . 

•iH and- dem1tt. (ng. --JO) •• The C0Dtrca rats ahcNed no eipif'icant ch•aN• 

_-BC.red. ~ Alam1ne -~ the Cement •am G1°0UDd Sobetances~. 1'JJe prillar,r . . 
ettec:t or al.anaiDa u to produce hydration at tm mcopolysacc.haride strllctura 

of basement membreea am gram! substance ill. mesencb.:,11,al tissues. The moat. 

•emitiw tissue caapanazrt :lat.ha c-.t substance in tha endc,t.be11a1 wall at 

cap1llarieaJ perha}s becaua~ this is tJ» eite ot the initial. contact !n the 

tiaaue. The earliest. chana• !a eottem.ng wb1ch all.on the capilla17" wall. to 

~hand· 1'orm ~-d1la1iati~• (P'ig.11,).• In the baasement membram 

behi:ad ~ emot.helima .1n-~-.~ md• ~ ~olell, tb:ia 
, . . . . ... . . . .. '••'.·, -. , ,·• . 

~at1oa can be aem b:1a~ioa.Ut•aus 0 achaill ot lllllll tlub~, Which• 

baw termed beading. _·(ng •. 12)-.: in the next. atao the capilJ.al7 wall 
' . 

. diaiDtegratea and t.he Yiabla endothelial calla and intact erythroeytea spill 

into tbe tissue spaces~ • ~-· ]j:). - In ~e hem the_ liberated emothel Sal 

cella trcm: th& coronaey- capillariea a:1grate t.oward daa?.aed arteriolu ant 

t'Ol'!II. perift.Bcular ~c;hottt bad1-a._ ~ subaequetlt.-stages t.bare ia more wide-. 

spread damage to the connect.i~e tis_~ canponenta. Thie resulta in tuion 

o:t er.,t.brccyt.ea~ condensa-tion ot ground subs-ta.nee t,o £or.a l'lbrlnoid degen

eration am lique.taction at other portions ot the ground aubatance probabq __ 

due to its 1Df'iltn.t.1on b7 plasma lealc1ng !rm tbe ruptured capillar1u, 

• and shredding o£ t.be collapn !1bers with subsequent necroeia ot these structures 

and adJacen~ muscle cells. Depolymerization and h7drolysia affects the 

DODviable cement and 



·:tt·:.-·-_._ :·:;}_-~-~_ij __ ~l? ___ ;_;_i,i:_j_;_._:,-_-_:_l)_I_•_-_i,:_i_1:~_;_~_•_;_· __ ;_t

1;f ~-~~:~1 
• - _ .... ~ _ > :: y . _ . .j"J~?~::;gl!f}.Jt~1F 

&1'CIWMl auatuoe al. tlw• ot '."ll•m aa4 ooae~.,. tt.a-. •.. --~ · 
,;: .. • j 

deoolllJ)O ..... ~ ·aomiau~ compo~t. -~ .:.1'0lllll itis~ •• •lcda aft ...,Jo~~ 
. ~ .: ncop~~~~Uo! aR4 •clmprot;ew:~.: ~- • ~-·<11.~ -~--- ~-- .: ·.·_ •• 

1...-.~loal.- sb"aG~ --. ... ·-:~;~--0 -4eti~l8Dq-~ - )Valwoidda1t., •·;-
• • • . . . ' • ' . -:- . • - •. - ,·. - .. : .-- -•• , -

' ' 1• a. .... amu:an 1lll1oll -,.. •inD&iheu4 and raden4 an re•i•'-' ~ 
. Wa et:t'ect ,;, corUtoae~ l.l.aftdlie la~ \berefore. a aata&oil•' of .ttaata C 

• . . . .. .• ~ : 
: • ... 

aid contso114 am the artltietal tanning m•tanc••• neh a■ th• ~1••• . . . . ' 

- If - ualn• tlde· p&thologlo ••J'ie• ~ respoa•• iato its -.tor CO!lpOJl-

-t•. ve find tha.t. b.,e ... iDJ=7 bT alaril1zut le azt earac&eraUoa d ._ pa'1ao-

locio proc••• toa4 1a l!ae •iaple Mal.S• f4 vomd-. llhiob baa 1>et!ta ien.4 

wld.CA proctvcea malrlz ~dnlT•1a aa4 c:apUlarJ •nJ7Alll. Wa1a'1011 of \Jae 
' ~-

cap1llar1ea 4ue ,o Ille tlac:Cicl •ta•• QC tbe.1r wJ.11. Becaa.ae of' Ule chemotaxisi;:'' 
' . 

fl~ Ula a:p1llaq adO'll&liml.tor• lba-olqdrated .atiu 1Jl lhe 1DJ,xred area. I 

capilla1'7 1prout1 are draae4 1Dlo th• :wound.. !he hlatolog!a p1ctve lht.l 

real ta 1• 11:novJl as &na'lll&Uoa. Uaau. 

be pHma.17 etfac\ r4 alanine in. :FOdrcu:!.ng \he ohan&e• ot 1'hw\oi4 

eardtti•• l"l!euatoid .:U.thrttia aad. t,01:7'arierlU• i• oa tm lta•ellellt aemhJ"aU 

o'L blood Teaaela and DOt primarilT oa ta collaga til»a-■ of couecUTe '1·•••• 
Accol'41D& \o \ha_ la ten cbea:lcal . at\'ld1 •• ~ _oollacma. th• t'1l»r1no1cl ~egeaera

tion where 1\ occur• 1D coamec,~n ,uaue does nol 1Dwl.ve the collagu··lN.Ddl.••- • 

o~ well-t'oraed. comaeol1T• ,iasu t1lHtra. Iu order w emplaaise ~• exact 

sequence ot eTent• 111s 1-portaat. to rniev th• hia'lological and biocheaical 

compoa1t1on o! connect1Ta 11s1ue. 

Robb-Smith2 baa defined cmmact1Te Uasu al a COJlti:rmou■ JDatri.z Ya17U& -

ill con1iateney t'?-a1ll the lillpicbut•• of Vhar\onta Jell,- ot the umbilical cori to 

the ba.rdna•• of bone in which liea an 1nte:rlac1Dg ta.bric ot fi'beJ>a r4 411'fennt. 
and is bathing liolated or c,.ose'.Qr set cella. - • 

1crta,l _ !rhi • continuaa.a aa\rb; pern.d.e• \he -i-c•• \etveeA orgaua ud -.Jor 



_: s;~itt1¼f ~itlti!{f!~~:;i,,r~J~f l;f?'t~·N r:·f'Mt::s::t: ~11·t?}?C:!:1:r 1;1[if;: 
• waaela mi. auppl1ae tbl oapnle tor.tlJIN- 1113• •~• ·••·wl1. • 'tlll.,_ •• •• •• ·• •• 

. . . .., . .. :.· -. .:.-·· •. :,., .. ·5.:> ,,,.· :. ' . • .. : • ·•·. ·! ··• •• ,·· • ·._. • .' .·· .• ;-./ ,•., > 
ftPPOl'tiDa atrau.. -Thia W1n1t1m • dee• not 111\Pb&aile the wt. 111paran,· o.US•· . 

•• - . • • •. ·_ . . • ', . . - . . \ • • . . • • • .. . 
ftbrob~~~ ·,;_~-show~~~-•- •or ---t. -t~-tm ret~-~ :· 
~ ~ achilt t~·~:s-~i.o-·.;·~~~;i :i'i~:-~~c1.~~~:c~,:~11~ ~, 
pathologk cmdi~!omt) ~ n~-ielh-:~o ldatiaqt;Mf !he-d~~ ; .. 

. ; 

alao- does not. empbeaise an· adcH.Uonal apeci.al.hed. ~caponent. '4· comect1w •. 
• • • • • • • •• a • • ~ • • • 

t!a••• _the buement -Dlllbrme •. ·TJ-Je aatrtx ~ ccnne~t~:ve t,J.~ cont.aim a 
• • .. • .• :. • ... 

nrietJ at imc~acelar1d•, ISUCb u ~ · aew and •~Gadroitin nltate 
~ . ~ 

• · 1n canbination with proteins. • In this matr1X are embedded ti.bera or collagen, 

ret.iculin and eJ.ut1ca. which are defined aa precipitated acleroprot.eim. • The 
• . .... : ·;., .. -- ·- -------~-

• el&ltica dcea not concern. u here, but.. the ~•tiffl1Un and collagen fibers ·do. 
• . . . 

. . . 
The collagen fibers are pol1marlad ~pUdea. which. are cl"iented 1n limar 

1'aahion and _cent.am a small ~ ~ :mc~accba:rclde• 't!ie~~.-.li'bers 

are :re~ DODorienW aciex-o~ne ~th IIOZ'9 ablmdam-t llllC~accbaride •• 

'?be7 _,, be tened precollagenou ?:1.brila· lfith • le•• d:ltterentiat.ed structure. 

The ~~ point 1a ~~- b~ ,111'9-~~~~ ~· tonaed f'raa the. maii~ .• 

The t;Jiird noacellular structure, besides tiben and prOUDd nbatance, Sa the .· . . . 

buement membrane, 1'h1ch 1a rOl'llad tr1lll ntt1cul1D fibers and comemec.1 mat.z--1x,· . . 

wbic:h •t&ina more intena1,eq tor mcopoqaacchar1dea thm the ground nbetaDce. 

This condensed matrix a~ the buMMmt. llellbrane_ia unaJ.l1' termed cement1n and 

alao torma a binding substance be~ the endothelial cells 1n the capill.ar., 

wall. 

Bia;t;eganea:la ~ 'bhe Ascbotr Bodz 
. . ... - .. 

In pathologic response, depo~rization ot the ret.iculin tibers am the 

condensed ground substance, both cC llhicb !"orm 1;he baa.ien~ membrane ot small 

wasols1 permits !Q"aratiou err the 11atrix1 _11h1ch 1a bfdrophil1c and retains 

water am abaorba electrolyta. At tbs sane time t.be cement substance ot t.be 

capillm7 wall 1a s,anarly- attected. The 1D1tial stage1 theref'are, 1n the 

.. 

-· 
---



•• • _. :·" .. ;~"~,; t,)i~~!{f ~;g~~:i:~-~:~~:~~~~:~~s::,f;• 
,·i.. . ;:> ::- \·.. • .• •. '._;Ji':. 

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

JMU&to14 a1l4 eollac•,•·41aea.- ••--• u. ila.••!JI& ta a. ~••toa· ·' 
~ .~: _:-· .. t •·. ~-,.;-c'". ,.,·'-•_"':- ._.· •. : ,_:/-~.". ", •· • ,,.: .. .,. . '. . • ' ~- .. , . :." •. . ~ . . : ' ~,-;·::. ~--.-~/;~.-->-~·> 

~ o--~ vi'1l l••P anf. ~4ntloa ot \ha paaa4, -'•--- with •1e011 .. ff:. . . . .... . . . . .•. ' .. . . • . • , : ···:·> 

-io .. t4 co1iac~ ·t1la1.~-- _"I~ ~o~. ,o .-. llrdnt~~-·o1· : .. ~ .. .,·sa··-. 
~ . - - • - . --- . -- - : ·:- ' • • - --, ~ • ~~ .• , •, . 

t1aa comaac,1 ... ,1.-. o.ua pro~~h .. coavllNw ,. --. ~eaott ~--
- . ·.. . ... ~· .. 

(vlllell &C. nr., COG~ oall' Uber&le4 a4otilel1a1 c~U~ ho• 4nv,qe&.etqU-
··- -- . 

lAn••> u4 f.'o~ rhemlaloU u4111.e-. vhlch an ao ollllnGteri•~to -~--. •• 

r--.lold atate. • Smce a. la ... \ ll9Un,lle l• Iha prial.nJ.1' ~teolecl • 
. . . . 

a11'12t!tve am t.hia 1a oompoae4. ot eoa4eue4 aro,m4 Rbsiaa,:,e IJld. reUnl1a 

fi'bers and not ~ t1la er~ Mg!s]y diftereatiate4 eollacea tl'ben. tu hftl cot. 

1a&ea d.iseaae dou not cleeerlbe the . .i,l'ha.n proe-•• .!_he f1~14 - • u· 
•~ 1• a. coagul:aa '4' t>aa groaDtl, n'ba~ _, ca1umt sus\.-.. '!hit 

elldo~l1a1 aggregat~ ... wb1ch FOTloa.al.7 laTe 'b•• ne&lec\c.· anrpnri4ecl '7 
. . 

aepa.ra'lioa. ~ -tba ea4ot.be11al, cells troa· a1wn4 Ol" 41eao1wcl capillart... 
• ~•.~r: - • • -~ •• • •• • 

J:adoth~i&L prol1teral1oa.llD4 t'b~c:7110 ;prot.U'eraUoa lto'11 eo11tr1'ba,e ~ ~ 
' ',,. '~-.~, .... 

toza.'1011 ot tl&e Aacbllrr bo47 aa4. are )olJ:&·. ■econdal7 ,o Uae tna,ac ot -. .. 
- . . ' -. . ·.·. . 

. t1D4 cella which C0111 to lie . tree la a !11114. •'ziZ• wJalob 1a _.,~ l>loGll 

plam 8l1d pariq ~W caua.t abstuce amt avu. 

lole o~ Adrgl 1n thct P!MN M&'PSa)iqp 8YJMlre• 

!here la goacl. na.aon. to 'belie-... t!at the c.-nl adaptation QlldNH of 
3 • - , 

Se}Ta , in vhich •• \he ahml&l. • -eoftaz ~ ti. dom.naat !'Ole • . ••rn• u & 

co-def'ensive mecbanisa l>oth ia local U•n• llamac• an4 :la the tr.mmoloclcal. . 
4 . 

respoAaes o~ the ret1calomclo\hel1al q•'•• Sa7eN laelle'Y,98 t.ba\ procl111C°ka 

~ \issue damege t'oUowiZlg anero 1.zaJ'aq ooutne vUh cor,ical. :bol"llOD•• ~- the 

per1phera1 tissw., and vUh im resul~I !all 1D their coRCeA\raUoA 1za 

~a Tenou.a blood, this nonal. check 011 the adao!Jlpo~•1• _11 rel-.1ed. alMl 

tl» pUu1"'8:7 respond.a b7 tmreasecl aecret1on ot AC!ll. '1'b.1II retulan, 

t.acru.ae 1n the ou.tput of ..\CH deplete■ \he adraal .corlex or Ua horaon•• 

anc1 stimulate• additional hol'IIOll.e :prod:D.ctton. '4'0 RNILB e 1= :: 1-



• • •.• :. :~:; •· ·.~{~H~~~j:j~~~k~;:!j:,t~,,~~~'.!\;;~f if ,~·:'.::3:~t~t~:i~J-$~:;~,µ~,, 
: : ·: :·--.••• :.·:· • -=••. ·: . • :· -·. ·~ ~:. -~~;, ·-,-~·.- ,"> .-·. -· •• 

. -~ ---· 
K .tire i,erto4 _ of a\nu ta_ )n1cmei4 or 001111111114. 1U-1Mloa pl"Oimn_ 

:: ··:·- .. ~.. . • /·,~ :· •. -~. :~_:;_, ,_.._ .. ,-':~. '. · . . : . . • 

eortica1-c hnel'P~~aacl_eal&i,e1■•t ot·thl abeal■,~ !'!al.a eottltcal )Vpes-· 

. bcttOA realt;'=-ta_ al ~~tloa ~-~~dra~ •• ~le~ ~ fal_ •~1111. _ _ 
. . ,: .··, ·,: ... :........ • . -~ _-:_)_:: :~:·' •::. .. ··-~ -- - - • ~ 

f!t..,. 1a a1ao .. eia.a\tc::.. ~ .. 41!.. •lecbol.7t .. 1a ....... -w.1.• 1ncreuei{:. 

:-.::-:::::7..:=~:.: = :.: :; ~":11 
'810 pro4».Gw • d polM•l•• 1a1a,P111•• Ul4 111'10 •1••· Siml. taaeoull'. \bit 

1JallDla ucbamUma an niDCoiced. b7 ,u~1ira.tn10JI .or ~·· reR1,1ac 

la lppho~an1a. eaainopeaia aad lew:ocyto111. Smee l.1mp:bo~• awn 

1awme &lolnlliu. lmil-' cttaiJIWD&lion 1-.4• lo a. rapid. n•• ill aa\2.Ndf . 
. ·. ~ ·7 ··:-· ;-- --- .- ~ _: •• ·----- - - .. -- -.. - ... ,, .. _ - . . . 

titer. 
·,, ~• :•.~ • I• • • • -~ i,, 

U a;ponre to rift•• coaU.nue,. tbe adaptatioa IIJ1ldroM tail• &114 la 

• followed. 'bT• exbns'tioa ... Seqe ~.ie'NCl• .. tbat the •~••1-re draiA Oil the .. • . ' . • 

aakrior pl~t&ZT aD4 ad:r'eaal·c:onlcal. >ao~• bc14eat. to_pro\ncW or 

• np•t•ct iraua ._. ~8111, 1a cardio~Hllla:r "11111 u4 .101n, c11Hue. aD4 . 
·1 . • • 

hie Ua,a am QU\ie■. aa a~laroaclero•18s pollaz'\erl.'1•• carcli\1• a.ad. arim-1\l■ .. 
.. .. • ' . . 

' aa adapw.'1oa IUseaaea. • lolffflll"• Ille cctaaeuua ot pn•ent da:, op1D1oa 11.olcla . ' ' .· ,. . :· ' . . . •• , . 

Ulat u.eaa are .torm• ot. • dU'fue coJJ.ac~ dis••• nlA&lt;lD& tro• 2t1pmuulv. 
5 . . ... . . -·. ... . ' : 

~=ti and ternmd1a 'bal1ne ,~~ the ttl1Uoa ot \lie•• cOll4S.\1ou n· attll 

ukn-own and tbt.t--no iD'tea'li&&tion--has w,cauf'nl.17 nprodw:acl Qea 1Q u1a1 • 

UC8P°' to~ polyutarlU• in n.'bbl~. an4. \ha occm-rence o~ d1aaell1Dated lupus 

•~toaue 1n >namama following \he adz.in.ts,ratioa of the aatiQp81''8aa1n 

d.nlg• ~dra.ladn• (Apresal!iae). 

ta tba authors~- opiAlOJla U 1a uw poaible to clemona\.ra.te t.>at 111.ailaJ> 

1rrl.'6UAg alllizu,• are relea:iod. 111 UZJne dama&e,1r-.ihere the7 bave 'been 

euawmr1q reterrn ao aa •x• sub1'8Deea, ud 1n \be -muoa ot a.a,s.gu. a.cl 

u'11aod1, where \hq lave 'been lel'MCl •a1oa 111W8\ano•••" niese 1r:-ttaUng 
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la orct.r t.o d~----'- reJ.o:\cmbip. ~; t~. ~- 111d \0 
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. '1ae atnu pllmoeena,· wii24!1 ae~ iu. ,.__ , • ....-11 auptat1on ...,Ddfall •. 

a ~- ~P-~;~~-~ ~~~::_~ate-••~ -~-i~a ct .. ta 
.. 

&tar sira1n. "1gh1ng 100 &: ~~h. ~~ ..... --~W" ~cularq a!z 
.. -·-·· ~ .. • ii' 

dA3ll ••~ tr:r 2S dqa ad than eacdticed~.- !he t.iana• at all aid_:- .... 
• . . ' . . . 

-_ .. _., 

,.... e:rMdnNI. _ . . .. ; 
. . 

. ~up I cou~ed or au ccmrol. rats, reee1Ting l/2 cc. of DOmill. aa11ae. 
. . . 

•o e1pit'icaat, chan&e• ~ff'._ obsenvd m tlda grciap. Om ,mail bad ll1ll'1m -

pacnaonitis, m:I oue had sme incnsue 1D thtt connect1va tiseue cell.I betwen 

tbe JQOCardial. t1bers. 

Gl'Ollp ll GODS~~- 6 rata_ recalviDg 0~1-cc; each ot SJ)ir1t8 r,r tur-

pentine•. Tbeae rat.a were' a~iced. on the ·mntll day. T.be7 lhmed • mild 

perlvascular edema and aeparaUon at ~.,.._cu.,. tistnul ribers about small 

wssw,. bu~ none or the •~ clMln,~.- obs~d nth ~- !here wa• 

no- airenal. hJ'pertl'opq._ . 
'• .. 

armp Ill c~i.st.ed ~- 6 ~ts, rece!:vins 1. IDS• d.U,- or • aa1ne ccapouDII 

in wtdch meth71 piperasine ..,. 11nJcad witb propanol to dSaetql p1peras1m. lo 
. . . ' 

ripif'icait- change& were -aenecl m tmH· ra1;a, lllben aac:nt1ced aD tbl- 261ib dq. 

Group IV comiated or 6 rate, receiving 2e5 Iii• dal.ly or an •w c.s,apOQDI_, 

1D Which at.b7l pipertdine was l1nkad with ano~~ aolecule ot piperidine by 

JJTopanol.. llo s1gnif1cant clwgea were obsened in these rata when sacr:iticed on 

the 26th d_,-., 
. 

Group V C0DSiated of 6 ra-ta, receiving O.l mg. dail.7 of alum.ne. '!'hue 

rata were aacriticed on tht 26th. da;y •.. Thay ahowd cham-=-re• 1n t.he ltmgw, heart, 

joints~ spleen and adrenals similar -to t.hoee reported above in tbe rata painted 

with o.5 per cent. so1ution o£ alar:ai.De in sesame oU. 

Group VI consusted or 6 rats, receiving 0.1 mg. ot alarmine dailT, plua 

2.,S DI&• d~ or procaine HOl. These rat,a were sacr1f'1ced on the 26th day •• 
w-,rUH)lG "' 1 did"i,i a -.• 



. . ,-,.~. -- -. - .... 

1nMbited pdn •d.britat.1oa~ ~J. almlim. 1n:•·'1oaa1·u.~, mt'~ 

~ -~ pro-. ~ a prca~.~ed Ji~4 JW~· ~ -~. ~;\ Ja···-~; 
. ....... -~ • ~· - . .- . 

words, tten ......... at,nea' ~~pz,noad m t.he'. ~ - \ -~·' ••• 
\ \' ~ '!! I 

• .·; • :· • '· ... , • • - • • ',

1

(· • r ·1, .. • •• '; 

-~- Vll c:omd.at.ed'flC 6 ra-t,1 ~~.0.1.-.• ~ •~ ·-~, ~, 
• • '. ... . . ' I ' I , I 

l "~· da1l7 or ct~aae~· ?be•• rata • i.re sacriticed • on thlr_ 26th· dq. IO, 
• • ' . . . •• ' . . ' .• • .. : . •. ' . ·\ . 

aigDU~am; cbmge ,... . obaertlld in 1117 · arpn. 'l'llr cort11ane bad ecmplatel;,1
1 

. 
.. i 

1$i.b1ted the· response to alamine. 

It UT be concludad fiial
0 

~ ~ apirS.mnti md·-obsemtio111· tmt 

.I 
i 

,i,t . 
. -. .,, . . . 

a diaino bemene derS:ntiw,.. which-• ha• tamed alanine,.. 1s a relatiwlT 

speci.tic irri~. _8111.ne:., wb.~h is, capable ot ~ the cement am 

ground ·s ~- ~ co•iit,- ttsa1.W,iacf ot pzoduehla, t1a a walled col.1agea - ' ... , , , .... " " , .. •,• ,, .. .. ' 

diaaasu. • At the ~~ ~- it )wo~olat• t. gewa1 aclapt&Uon ~. b~ !I 
- ~-. -~ • >. ~ 

giwn in suf'ticient uaounts· or co~ion it. :la oapeble ot OYeZ"l'idi»c the 
. ·?.~ . . . ,. . . < ' • ........ ••• 

protect!~ response ot +.,- gener•al adaptation•~• which it. prowk:ee. fh18 

irritant ad.De can be neutraliaed. in ite pa~hologia el'.t'ecta bJ- i.be saaltaneoaa 

adadnist.rat.ion oE euttic1en aaoanta ~ co.rUso.ae~ • 

The collagen diaeaaea which we beliow w be nproducible with \hia allb-
... _ - . - .-... --

st.ance are: rbeumatdc cardi't.181 rbnmat.oid artbrit1a1 aoleroderma ·and de:naat.o- - .. j 
1n7oeitis, and ~teri~:J.a. . ID tm experi1Denta recorded abcne glaaenlonephr1Us . ~ 

',;., 
~. ':Yi 

and memranewa glaaerul.1t1s lfit.b Wire-looping 1n tbe capillar,r loo)II at the nepbrm] 

cbaracteriatic o£ dils:seminated lupa·- er,tbemat,oaua 'll8l"8 nO\ obsene~. S1nce th1" .] 
J 

1s undoubtedJT a collagen disease, an a'ttempt w prodllc:e n.ch_ chanp1 WU mllle 

in a r~ group at experiaants. Six Wistar male rats, •1-;hing 60 to 60 am., 
were painted daiq with a 2 per ceJJti solution or alam1Do to a ahaftd ana or 
the thi&h 2 x J cm. The amaJ ler rats were choeen 1n preference to raising tba -,. 



-:~r "~~~~.':~'\!~".'.}·:i~!~~: • 
,./-~.-~·~:-~~~-·i::\;·.;...;:~-,. .<.~· ... ·... ., • ,. 

-~v· ~~---• ~ 
al.amine d !m ·.~ .. ds.d· after thr • •• • .• dlr• .and aaplaw 111.to~"' "" • • .. 

~ ::·-.: ;.4,~-.~ ...:~ .;J.e ~~ ;;•'~ 
~ • • - -• ., • •, , , . ..: •. . .,. • ' , • , ,, • • ~ I . , . .~~- ' . •'. • • • • • '. 

l'heaaUet cardi.t..1.8 and ~:Id arthd.~1•¥~·~•--~ adilttt.aa· 
·<··· ~ . .: \ 

all ~ .~hit :rats abowed .. lmibt • ~U. • wi-t.h wb-e-loc,ps ~~· 
. \ -_I .• •• ,-_-. ~ '' ..• • i:;-~ .••.·'._;;, ·,--•. ••· '! ·•-··' ;,·- .·.~·····. _: .;\ 
iatic -ot disNlfdnated ~· ~~-- 'fh9ff wwe· also(--~-1-loat ta 

. . J • . . • ... ~ • -~-~. . .· ·' , . . ; . • . .. , ;,";. •. . ', ; , . . : . ·i ' . , , ' • • . . • 

~ta~.- ~11·•-·u-.--.•~--in ·co1, •• -~~-~-.~ ...u~r~a1·accuna1a1a· 
. • ' • ' ;"' . '.' . • • . • . . . '. 

or p~te.r oeu., membl1ng t)1Dl8 DOdalee1 a reaot.1.m 1;0 TUnlar daiage. n. 
t,pe ar C ollageD diaea oblen9d~. 'tbantore, 1a depaDden upm * CGDCe~OII : 

or alar.a1De relaaaed 1n tla -tiasues. 

I 



?m,,~~~~dt:~~.l-~_[_'._t_f W.,w.~.~_:_[_:_:,_•_-_;_(':._·:···-•.i_~-;-,_-:,:,:.-.:.·~-·-·.·:.:,-.··:· .. :· .,:_, : _ - _ _ . _ ;_t ·::'?rt~[n1\tr>+t 
· ;• ., .• '- IDl.tOOJUPsr 

.. 

. .... ·. •""' .. 
2. lcbb-8111.tb• .l_. H. ,., • fha ,PlmaUoaing SipUicame ct comecUw n.awe. 

i.etuns • t.ta Sc~~ie !uls ~ lledicine, Vol. 2. ·19S2-USJ, 11111T. ~ 

~. !he Athlone PHea~ 151$h. 

3. ~. Hasuu s~, Ana., ?nc., Ved. f'1bliamra, lfontrul, Cauda, USO. 

. '. s. 'falbo1;t., .J. B. and J'erraDd181 R. lr.1 Collapn D~•--, Gl'lme & Strattm, 

,.· 

i 
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1'1pre6~
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F1pro 10. 
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ngare 12. 

1'1gm-e 13. 
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Ph:cme6 .o14 lrihr!t.ia ot ~ loin'\ 
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.. 
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1. Code: Ac. 'l_.i.,_ 

Tb1a syo.thettc work relates· tc) compollllds of the. •~ 
-....., ____ • • 0 • 

. / \ 
AcN· 

and the halob.ydrins . 
B • • .,o-1/ 

· · ~c\_ 'r CHzCH-C~ X 

B 

.• 

which may be used in the synthesis of I, where AC is a membel" of the group ma_de up of ac,l, 

axyl salfonyl and alkyl sulfouyl, audB ls_a member chosen.from the group made up of II and 
• • • I 

CHa and X is a member of the group made up. of. ohloi'ide, brotm.de and iodine. 

Typical compolliids to be incmded:. 

vV"ft~Mti •t f8T'f1!!i Me' . 
S&llfli-Hf I a.•z■- .. 

SOljf§fall'l:W-••n, • 



Z. Code: Ari Cf] 

their acid addition salts and quaternaxy ammODivm salts, 

which may be used in the syn.the~ ~I•· 

where .A is a member chosen f~:fliij':gtoilp, made up ,of B 'and CB • 
- : • - ,. • T • • . ·• a 

and B is a mouovalent amino radical wbich]a.a inemb~r taken f:rom 

the group made up of the following: 

(1) a radical of the structure BNB- where R is au alkyl radical from 1 to 4 carbons 
• B' 

(2) a radical of the structure -N 
B" 

where R' and ll '' are aiky1 radicals, the total _carbon content of which is between. 2. ana8 -. 
·-

(3) a heteocyclfo radical which fs a member of the group made up of 

pyrrolidino, piperidino and morphollno 

(4) 1-(1, 2, 3, 4-tetrahydroqutnolino), 1-(decahydroqumollno), 

1-(G-methoxy-l, 2, 3, 4-tetrahydroquinolino) aud-

2-(1, 2, 3, 4-tetrahydroisoquinollno). 
·- - • ...CH2(t.H2 

. Typical compounds: CH3NHCH2CHOHCH21t > NH 

mt.CH "JN-C~ CHOHCHzN(CJ: Hs)a 

CH2C~ 

CH 2CH3 

~,C"B;,. }ff-cH:tJHOHCHa-N~ 
C~CH2 

... • 



. . ;. 
·~· _ ..... ""-·-·•.• ~ ..... ; .. ~ ·•·, 

3 .. Cod~: B.7i· 

This synthetic work relates to compounds of tfu, structu.re , 
A 

R~:~Cll~2 - • ~,:_ -

.. (I) . 
and tbe halohydrms 

.. A 

CH-cBa . 
R-.N~ Jf-C1I f!1IOHCH2:-X. 

CB:£:a:· 2i . 

which may be used in the synthesis of r 

where R is. a member chosen from thegroup.inade·up of aiialkyl 

.radical of from 1 to 6 carbODSt beuz:yl and benzhydryl, and 
. . 

A ui a member chosen from the ~:~84e 1JJ) of .H and CB3 and .; 

Xia a memb.er ch~seJi:from the ~;~~:up.ofc:bl~ride, bro~de and iodide. 



.· .... , ·,· ~ • 

4. Code: R~ 7xC B. 1.xA 

This synthetic work ritJ.ates. to compounds of the ~traclura· . ·. 
:. "' ,•,,,, •,•• ~,'""•'' • •,- ', • •• ., '.;• • ! ,•c•::• 

their acid addition salts and quaternary ammonium salts, 

where R is a member taken from the gr~ made up· of l:ijs:yl 

rad1Qala of from l to 6 carbons, benzyl amt benzhydryl,. 

where A is a member chosen from the group made up of H and CH
3 

a • -- ··-------·- . - .. ------ .. - .... -
and B it/ monovalent ammo radical which is $. :member t$.ken from the group 

made up of the followmg: 
• • . . ' ' . 

,. . 

(1) a radical of the s~t1g-ei jtr~;:w~~It• is a nwnber chosen from 

the group made up of H and an .alkylr~~ of from l to 4 carbODS 

..• Rf' 
(2) a radical of the_ structar~ -}h,rr 

where R''" and R"' a.re alkyl radicals,~ to1al carbou conteut 9f which is between 2 aud 8 mclusi 

(3) a heterocyclic radical which is a memb~r of the group made up of 

pyrrolidino, piperidino and morpholino 

• . (4) 1-(1, z, 3, 4-tetrahydroquinolino); l;,..(decahydroquinollno), 

1-(6-methoxy-l, 2, 3, 4-tetrahydroquinolino) and 

2-(1,2,3,4-tetrahydroisoquinolino). 

Typical examples: 

"1o1ittRtHMI ,t© I rl!!f.1" " 
_ iiNGlilllT ltliit t tritiirfj .. 

·~ ~-



.. ' .... PBOPOSED·BUDGET 

• 1957 - 195g 

Analysis of Body Fluids in Toxic· states._ 

Biochemists (2) 

• Teclmicialls, Laboratory (2) 

Special Equipment 

SUpplies 

Clinical Assistant 

Chemical Synthesis 
.. 

~ S .... ] I IS Consultant 

C'..- _UI. ILl[P■P,fr_ Ill .I 11'8,118. 
( ••.... .; ·_·_•.•-_·· •. -··.•··_· ••• 

8 ■a r JIIJIIJI L (\;hemical:_syn~ses) 

Toxicology and Pharmacology 

AnjmaJ caretaker .and aDimals 

Pharmacologist and technician 

C.. ......... Toxicology 

TOTAL 

a.000.00 

10.000.00 

,,000.00 

6,000.00 

1,.500. 00 

4,5.00. 00 

·20, 000. 00 

12,000.00 

12,000.00 

5,000.00 

$ 45,000.00 

26,000.00 

.. 29,000.00 

$ lJ)O, 000. 00 

.. 
\l\f t1 n;-'1.l'@: f I 7 9'H8

• • 
'1 .!lstii!IM•- ' '._.. ' --

'I n•enrtf: ttliti\111:iiiNF ' 4 

·seettH!Af&il .,.21tPIIRlfl& 
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• .• TSS/Ctwnlat Dl'YlsloA . . 

.Diaulbt1lloe: 
Ori& & 2 .• AcWnaee-

1 - Comptroller 
/4- T.SS/FA_SB 

_· 1 - 2 TSS/CD 



• •• ··;· = _ _.: \~~~--~··· :~ <::..: ·:;:_,::·-
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:·-·-

-.. --~ • ·,<- :s.> - .•. -,.," .: .. CBBTIFICATIONS _, :~.;,,; /-_}: 
-. _,-,., \ .. }.~<::·_~.;:,,;.·::':~}r)-t,t >·-•·_:,; . .,'.>/ ::.:·:•'.:. __ -·:- .:' .. -···: _ , ___ -,~t:.:; -_:/·\-- _;_ 

• (1) -It ls hereby certlfted that thla Is JJlYolce No~ I appljina to Sub• 
-- project 45 or IIKUL TBA~ that performanee Is satisfactory# that tile 

aenlces are be!ac ac~ompllshed. la accprdQC:e with mutual aaree
menta., that a detailed ·apada ot tbe paJDMnta and ""tpta la oa ffle • 

-• ta TSS/CD. tbat· this blll la Jut ad correct and that ·pa,-nt tbere• 
,,. _ • of bu not yet bnll made. • ' •• 

Date: .. -- .. 
. . . . . ,- •, •.• • • ... .• ; :· • . :-~-~- . ' j;•::;,_ \? ~-::~i :-~; . . . _;.; 

(2) It ls berebtcerfflled tba'.t't~- lDYOlce app~~~'. to ·subproject ,s -... -
.~- ., -of MlmLTRA wblch waa d11t7·approved, ud that tbe proJect ta_bem1 .' ·.:;:: • 

~ \_-.- carried out Ill accor~ce•Witll tbe_.JDemoramtum dated 13 Aprll 19,a _: 
__ --,·;._from the DCI to tbe'DD/A, ud·the menalonof tbla. authority la. • 

_--_ ·a11baequeut memoranda. .: ,\ . ., .. - ·-···. • 
·•: . 

. ~··~. ·- f: ~-~ 

-. BeHarcb Director 

Date: 
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•• MEMORANDUM J"OB: CHIE:r.·rINANCE DIVJSlON 

:. TSS/B.ulcet Offlce:r . . . VIA 

SUB.TECT : MlUJLTBAt SabpiroJoc:i -ts. IDYo1c• No. 1'6 
AUocm•c& 9•150Z-75•90Z 

. . t.· Innlee No. 14 covel'ln8 tta·• alMwe nbprojea le ·auadaed • 

.. • Payment abowd be made ~• lollow■: 

Z. Please .forwud •"'• ca.a to Clllaf. tSS/ Cbemlcal J)lyi1loa • 
tlaroaab TSS BIid&•& Ofllcer. ao lacer tb.aa ZZ J111a• 1959. Otllel' 
l&nolc:e■ VIUl follow. 

(i!J 

.Attachments: 
l••olce I& Certiflcatlone 

D11irib'1t1011: 
Orig Ir Z • Addraaaee 

.---t"• TSS/F ASB 
2 - TSS/CD 

TSS I CJ? ...,11J'aae59) 

TSS/ Cbamlc~ Dlri■loa 

-



. ' 
I 

• >-DIVOICE 
. . ::~ •. ·~:;. 

. .. · 

For ••nolce• • 
... , 

•• J, .,._.,, •• 00 
' : . 

• , -~ ..-,,-.-

i--~- CEllTD'.ICATlONS · 

(1) 1, la taereby cerWled that W1 la .lDYolce No. It appiylq to 
511bproject 45 of MKULTllA. tut pei-formaac:e la aatlafactoi-y. tit.at 
aemcea ue beta.a aeeompllabed la aceonaDee wltb m11taal a,.reemellta. 
tat a detailed qeada ol tile payment• alld receipt b 011 Ill• 1a 
TSS/CD. tbat tbl■ b1111a Jaat &Ad- cone-=taa4 tlaal paymoot tureol 
Ila• aot yet beea mad•• 

• -· _. _: · z · ~- --~- --~~l~r~-
i .. 

~ GITssl c;1aem1.ca1 Din11.oa 

Date: -~.:-. 

CZ) It le b.e~ehy cenlfbtcl •tut thl• la•oic• appli•• to Sup.roJect 45 
ol MKULTJtA wldcb wa- daly approY-1·, aad tut iii• proJ.ct la Wa.1 
carried oat J11 accorda11c• wl~ ill• mlm0ftiid11111 used 13 .Aprll 1953 from 
tb• DCI lo ill• UD / A, &A4 Cla• meG1lo11 of WI aa&borlty lll 111la1eq11elll . 
memoranda. • ~ • 

Date: 11 JuN 1959 
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t~lt~tiir;~;JJb'ii!'-~ 
...... ·~ -:-~ .. 

• ·<f;·:.·:._ .. ~~j~"f\">::'.-
f· 

-~.7'•- •• 

. · . .,: : .. -.~·:. 

'~~:{:)\: :'.::.:;r(t) 'It.ls hereby· certuted ~t this· ls Inv:olceNo. 5 applyln& to Sub• . 
;\·~:-._~--~:~~ project 45 of MKUL'J'RA~: that-performance ls satisfactory. thaf,the •• 

••
0

' :· •• services are bemf accoa;1pHshed. la accordance with mutual a,ree• 
t ? >/ menta,. that. a detailed ajenda ()f the pa~~pts • and receip,ts is on flle 

t .:~--- . .~:: :S-r::f ~t =~ =:~1.1 la~~~ ~~- ~-o~e~t "~~ that pa)'lllent thereof. 

r· :~ .. :Y~;.}~;;~}f -:~~g~:~~i~i:i~hJ;~~:JS~::t~/Cbem~ mvb~ --• 
... ,~ • ·-,.-~- . :.: .. -:::>.: .. 

. •;: ·: 

! "- '', ?-,rt;:;i:t~f l::·}.~;tf\:~~l~~}}~)i~it~(\ifk ' --- - ' - ,. 
(2) ft is hereby certifted-;that this lnvo.lce applies to· Subproject 45· · • 

·•h .. -;- of.MKULTBA wb(cbwa.a 'dulj approve~ ucl that th, project, 1a:J)eln1 
•• •• carried out iD accordance _with the· :memorandum dated· 13 April 1953 

··rrom the DCI to the DD/A, ·amt ·uie exteuion of this authority ID 
:. subsequent" memoranda-;: • • • • .. :~ ,.,. • • -

·• ·• •• : .t~.••• .~;:}~:~~.~_/::::..•~<<//'..j_=: _:;~~:}_,•._•:~~~l!~:r-;.~~.~~_.~. • ,•,•.:::. 
,.. •· .. ····· , .... 

•• ; :,~:.; ' . ·:: ~ . . .. :: . ~ 

·}. 
~-. ~;::: . .::., 

Research Director 

Date: 

,.:..~ iF ,·a 
·., .. i 
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-·.- .,.: -·~ -. 
(1)· x~·1a hereb7 cert.UJ.e4 tlm-thia !a :tirmlee·\·~ to 

___ ~ 1a.s ot wm.tl\t.._-_tba-t. ~..,.. 1s -~#· _ 

:,~-;~:;:. ;, _;;_;; ~ -t1le aerrlcea -.n: •tetaccmplhk\ in ~/.'Id.~ 
-,.· :.•c::~.::: .:· ad:a81, a,gl:IHD at~, 1;bat ~ &taile4 aaimr~.~1 fobe ~ mil 
_,-~-. ~~ -___ . "1"Nltipta ia Gil fl.la _ia ff88/CJJ. tlllR ~ -b'.l.U u ~ ~: . , 

·..:·· • .... 

.•. _,_. 

(2) %~ u·lllln"IQ'cenU'lec& tm1i W.• :lmOtce flDUN w 
~ ta., or ICAIIDA -wtdcla ,.._ dDq approwcl, Cid. tbat. • 
_tbe proJect 1a be1Dg.carr1al._Ollt 1n ~- 'Id.th t.lle_ 
IIIIIOnDll1la 4atec1 13 April . .1953· tl'm tbs DCI. to tlla 110/A, 
lliD4. u. Gtena1m or tb1a Gtibor1t7 111 ~ ~ 

Date: 
Bitnn Duector 

·-·. 
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MDG.L'"mOM· OF AGRD:MENT ~ 

·12 The purpose o! this_ memorandum is ·to. set; rorth the mntwtl. 
P admin1=lt:i:a:tive re~oniI5Ill:~ies- ot-th • .. 

]3 --hereafter kno\m as the the principal 
investigator, and th& 1sponsor. Therefore, it is mtuall.7 agreed 
that., - • 

A. the~ inve.stigator ~. <submit tor the sponsor's 
..f3 inspection the~ammal audit report, _certified by- a CPA. 

. . 

B. The bank stat4aments and cancelleci checks of the spec.iaI 
account, maintained for third party disbursements, shall be sub

.,_ mitted- for inspection upon the sponsor1s request. 

. . C. It is nnderstood that any: travel expensQs in~ in the 
furtherance of the researcJi ~ogr.am vill be accounted to thE OF --
in a manner consistent with its ~stablished prac~ices and poB.cies. 

n. Upon the reque~ 0£
1 irss/dDf th~ prlnqipil investigator 

shall submit to the sponsor'reports ottecbniQal 'progress in the 
research- covered..~ ~se _ful1~. .·• . _ • , • 
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-
mDWmUM FCR: TBE·uoam 

SUBJECT: 

' i 
"I '. l' \ 

/B 1 1. /The scope ot1, this project is ~tended to !Ilg~-. 
\._O/ activities DOV engaged 1n by the 

.... under the direction or TSS/CD. These l!,ctivities _ e the tom 
ot three lines or bioc4emical,investigat1on, nameJ.7, the Curare-like 

·ef'tect ot certainthiols, the·preparation of_hydrogenated quinolines 
and Xndole alkaloids and·a program of investigation of toxic cerebral 
sw.ies. __ Th:ts last investigation will include bio◄ssay· and chemical.· 

. ~i;rsis or various body flu:iQs of animals in. vhich cerebral toxemias 
bave \been produced. It is the aim _of_ this program to endeavor to 
underatand the mechanism of.· such states as toxic delir1um, uremic· 

&

,) ~oma~ and cerebral toxicity from:poi)(so~.. In order to continue the 

• 8/ ·-=~b;;s=·=~~!•~:f~i;~!•~:!:,t~~. • 
) -~-__ errec ___ ts of'_·c,ompo_._· ___ •·undscre ____ •_su1~~-~~om:··t11e_· -above program 11ill 

/ ~--·····,········.•·' - ,:-·' 

2. The attj,Jh~ pr6pcf~l lroii •• •.. _ _ '· .·. . .. _ • indicates the 
extent of the invtis~{ga.~lptis tba~h:i-~ac!litfeswill allo11him to 

• carr:r out on the mteriea'ai d.~-ieloped in the -three lines ot research 

_ •• r:ri:= !~ ;S~~:oc:~!: ::h:r,:!:f4!:n~tant • 
• to this Division and provides cover and. cut-out facilities to the 
.. .Agency. • . .. •• • • 

• 3. The total cosi of this proJect tor a period ot one year will 
• not exceed $100,000. Charges should be made against All.otment 
6-2502.:.10-00-1. 

0) ~
. . 

C • . 4. • has been requested to submit a summary account-
n,1 ing or a copy or th· annual audit. report be made available for 
~/ . the sponsor's inspec:tion. • Also, it has been requested that any une:x~ 

pended funds shall be retur?1,td to the Agency-. 

Title to any permanent equipment plll'cts.sed·by .funds 
hall be retained by the 
lieu or higher overhead ·rates.· 

* other than its acti,vities as a cut-out 
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I Research Director•• ••• • 
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Distribution: 
Original Onl7 
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Bio-assay an~ Cl\ernicaI ~• of Boo,-Fhd~ m Toxic Cerebral States' .• 
.. . 

General 5UrW"•of the Problem 

There are a V2r.lety of clinical conditions, many of them terminal,,. in which patients. 

under clinical observation pass from mild disorientatlon ·into-delirium and c~ma. These cou.:-

ditiou of cerebral intoxication are often asa8Clated with -the failure of some vital. organ other 

than the. brain.. The most impo~!:~&~~~~~e.~~ intoxf.catio,-a.re 

1-~ Uremic coma ass~~~,~~~.~~}fLµ~e:•· 
.. ,,_._-":····.,·:··-,·.·:, 

.,,,,,-,,, .. 

2 - Hepatic coma as~ociti,ted.-vt,ltl:f lljtµ'I 

S - Convulaions and 6ditia:·~ .hlaiti~ ils.soc!ai:ed with the pathology 
of the placenta azid_ 1#:-'<>1~ ~c) t.11e.:1f:v~r: a:b.d' k:hmeya • 

• •. ., •• , I 

4 - J4allgnant cachexla. asaociated With ~eel carcnnom.atosia 

5 - Toxic delirium associated with severe bacterial mfectlon, • at 
• times with a generalized septfcemia. or bacteremia • 

6 - Delirium, coma aw:l COBvulsions re81Util:lg from chemical poisoning 
in which the toxl.c substance..may act directly or indirectly on 
ce·rebral tissµe. 

1 - Uremia. A review of the. current texts and contrlbutions to medical journals 

reveals a remarkable la.ck of information concerning these forms of cerebral intoxiciLtlon;; 

Thus. in uremia there is a wide difference of opinion in regard to the identity of the urinary 

constituents :retained in the blood which are responsible for the effects. on the central nefVous 

system. Fishberg states that after a hundred years of search for the "uremic principle" its 

identity still remains a mystery. Homer Smith, in his work on th~ kidney, stresses the 

:Importance of potassium retention. Others have implicated the m•gnesium. ion. .Most authors 



on the subject believe tbat the 

~==;.ma~ ... ,.~.,," 
on1 11ere of em 1s tile nll~toMd ftct;\ll\jiil111mof;JMf '· • • 

< .. • .. ·-.~~ -,· '.,"\:_:,,' ' .',· 

Bemu Functi~n ~m 1:4~ fa 195~.~ta ~Dfe,reJlCe ~• uotb~ ~ci to ~\~j~t c,f;,~~ 

Z - Hepatic Coma./~ cerebral. effects of llepatlc 
1

failure' CODSistmg of high-fever 
• ~ ;'' >., .· .. . '• .. \ • ' ' ,,,._ •. 

am progressively de~~,~~~~ ~ij-~secf;bytteycr ••. ~•·ai-e ~.~u ie11etd 

than .on uremia.. \ ~-

3 - Ecl.ampsia. Eclampsiaremajns "a disease oftbeo1'1"• The co~ons and 
'; • - -

coma that occur in these pati~nts are of mle~I~n~d: origin. .~ concensus or opimon to date 

is that the effects are b~ought about by ~m of the: smaller blood vessels but the cause of_ the 
. ' 

vascular spasm rem.ams undetermined. 

4 - Cachexia:. The disorientatlon and coma of patients with cachexla. resulting ,rom 

malignant disease have provoked remarkably little attention :In ~cent years. Willis believes 

that the cachectic state ia an eJq>ression of malnutrition With the reteutiou of acetone bodi~~ and 

is the>.~fore related to diabetic corJ:18.. However, there are no adequate studies to subst-,:ittate 

this theory and the treatment of such patients with. intravenous glucose and injections of insulin 

bas not been carried out to my knowledge. _ 



• ... -._ .. ,.: ._,-:• .,· .,:' .• (·.: • .. '. • ·:•. 1 ... :·· .·.:,,x~>:::<\~, .. :;,/)t\! .• :·:~?::t.·:.; -:.:.1 ,;;:.:~ .. ~.-.: .. \::.-.·' .. <>J 
tion and delirium were frequent compllcatlou of severe mfecticm.i It wu commoi:'.lnpne1i1,1mU:at< ... 

• • • I ,: ' ·,,•. • .:i . ., I .,.,: • ·, :1.,,·. ,•:'.'•,, • •• .:.,:,'· • .. -..-.. ,' • 

--by fordllg fluids eitber~~~~1:3'~ _7,.·~~ ~~~ 
the centra1 nervous system· of comm.on •f11fect1ous..: orpmsma ·received no detailed stwft. 

gene~ the caus~ .ot the delirium was.rels.ted to the s~:rity. of the mfectf.on. 

In summar1zillg the known fa.eta about uremia, hepa:t:lc coma, eclampsia·a'nd tim.c . '• '. ' . . •'· ·, . 

delirium we can say that the speclfic ca.use ~f the cerebral depre~sion remains unkuown in all 

of them. The· .only c.ommon pathologia effect is the lower.1:q of the cereb~ uptake. of .·ox,t-e11. 
,' \ ' ' 

' ' 

This, however, apparently is a consequence of the •suppres~on of ce~l>tal fµuctlon rather ·-
. ' . } 

than a causative factor. 

6 - Cerebral Toxiclty:.Asiocl.atectwith Poisoning. -~-termmal stage of most 
. ' _·,\,'/i ... ·::-:::-;·.:·-: .::·:--~ .. :-· • .-.·::· 

. .->·:< .;>:::· .. >··:.·_</'.:~,,,,~::·.·'.:-~·,,:-!:Y-.'.:,,:;~.:>:~\,:_ ····: .... ~!"_''.'."' : - .· • 

forms of poisoning is usually desc~d ~r:~t¢~Jl$iQJIS/ COJD& and deatli". .The ,localiRtlOD 

of the llllderlying c~rebral effects:,~ev~~; Jia.s~li<>~~een~"certained-for. tbe systemic 

poisons. In an attempt to arrive. at a COJ11~1:1.diulii of present day hlformation we have 
I , ., ·- ._., , ·'\ 

smmnartzed the pathology of'va.rtous f(.)rm.s of polsODiDg ill the tabulations. submitt.ed with this · 

proposal. 

Plan of Procedure 

Analysis of Body Fluids.. We propos~ to establish a laboratory ~or the che~al 

analysis of body fluids. in the toxic cerebral sta.tes. When patients with. toxic cerebral mani-

' festf'.tions are 1mder observation bl the hospital for uremia, hepatic coma, eclampsia, 

malignant cachexia, etc. , blood serum, cerebrospina!- fluid, intraperitoneal fluid and pleural 

fluid will be obtained and fractionated for possible toxic components such as phenol, bile a.old&. 

toxic amines and other components that may be found of intereat as the project develops. This 



·:, i 
• ·~· Ii 

preservation of these material&J a.mi will provide the rou.tme-~ of. their constltu$1~ ~~ '. 
I 

mm be determined by known chemical tecbtQ,cs such as determmatiqu. of potasehmi,.· sodfUJiij,Jid· •• 

other inorgmuc constituents, their orga,ukt_c()JlStihlms such as bil~ acids, urea.··· ilOJl~prdtetll · ... '• "• • . ,, - • • 

Ilitrogen, co2 cClmhltJing power, etc. The otherbiochendst will be engaged in specialized .• , 

chemical analysis. such ~ electrop~oresis, spectrographie analysis, etc. aad W1ll by to 

devise new methods fo-,: the determination of toxic amines. p~ols.: et,c. 

~~~ -1.al,<,~~~ '!ill be ma.intained in the antrnal 

house for bio-assay on laboratory anftrtals~the~toxtccoastitwmts; isolated 1n the chemical 
. • • ' ' ' . ' 

laboratory. 

Animal Experim~ii.tat1011;· While the chief interest in the toxic cerebral state 

centers in patlents, it is planned nevertheless, to pi=oduce these· coJUlitlons in laboratory 

animals and to carry out parallel studies on their body fluids. ·Both. uremia and hepatic coma 

are readily produced in laboratory an1rnals, such as dogs, :rabbits, _guinea pigs and rats by 

the surgical removal of the kidneys or liver. or through selective poisoDiDg of these organs. 

A highly specific form of chemical damage to· the. llve1• ea.n be achieved by injecting carbon 

tetrachloride into the portal vein and a highly selective form of renal damage can be 

produced by injecting HgC12 into the renal arteries. Laboratory animals also ,offer the 

best available means for the analysis of the cerebral effects of neurotoxic chemical compounds. 



" .. INT!LLJGENCE 
ANO METHODS INVOLVED 

• Program for the Cbemlcat'B.fnthe•ia of Neurotoxic cbnapo\lllda . 
• ,. ·,_ • ' ,', ·, I ,· . • .·':, 

It is plauned to contlmle ~~: ~-ne~toxt.~ co~ .m•acc;<>~i;''.•. 2 
With the previous leads and acc6mplisliments ·discfo~ed by the' vitirk camed ~ ~,,,:iifi-'t/ 

•· • -: • -. '•· •. '. ··c• 

• • . . . . ,_. . • . , ·:· . . ·. . , :: . • • . •~ . .->-· ;, . :.;'~;'.;;:;~ :" /}:,; ·.":,'.,.'.-.·?·~rl;, Y,~1.'.~-;>- _ . -~-> , .- _ ·>i _ "','. .. · · 

and 1955. Four separa.te Jaborato~ are engaged m this work.-:cooper--·· .. 

ation wi~is continU11lg tbe synthesis of sulfur-ci0t1taJning o·~ •• • • 

compounds. These thiol compounds beside their c~rna: effects ~o•.are· effecti-ni·agema . ' . 

£ in influencing the automonic ne~ system. ~•the.year I955 the~ 

$C.. at . l~-~ .. ~ection of , 
A •~··. . . .. . . • 

k) cooperated in the pharmacological ~~ ~·these coJ#i)~ . . : • 

has found that ~ isothiouroni~:~:·~~j~·~:;.l~~J~•~~'.~~*ec;,: OJI ~rth the sympiittietlc &Jld para

sympathetic ganglia and also poten~ij\;~~j,~}·;2( 

'.:~~i1-~Jp~l~§~~:Qij~.· a1J)b,enoilc mid,monopfumouc·. 
.. .. .,., ~ 

compounds at the 
l - , ~ " ._ ~' ' ! ~ 

ID recent yea.rs 

the nitrogen group bas been 1ntrociudedijy~tbe ~nfij)i 1'8ACtion ~n the pheh6li_o r1ng so that ~re 
' ' ' 

is one carbon between the nitrogen.and the ring s·mic~. In 1956 it is proposed to intro-

duce the nitrogen directly on the ring by nitration. .Some of phenolic compounds 

produce definite auditory hallucinations and disturbance of ~te and orafsensatiOllS. These 

effects are transitory and their duration is dependent on the dose. of the drug. These compoUDds 

are of great clinical intarest because of the scarcity of drugs in th1a field. The most pot.ent 

compound in this group are dertva.tives of 4-chloro-3-, 5 dimethyl phenol. 

f the 

has prepared numerous nitrogen derivatives of the hydrogena.ted quinolires. He also has 

succeeded in making similar deri.va.tives of hydrogenated indol. These compounds prepared by 
. . 

. ...." ., : 
-.are tmique in that they produce p~onounced curare action in animals\ b"o~ by ~je.cti9ir..._ 



... 
! •. 

_ oral admm1sttatfuu wi- the~~ ~lbeJ&eW- ,+: ~;•~~w?.f ~ .. 
(in suitable doses) have been used ill a ~rles of over 50 patients bYj both: J11f..f~~~ mid:\ 
oral routes. At the low dosage level-used -~Ety·show~ speciflc m'iJ~hla~ ~J~xl~'.~ •• 

on selective organs; some of them relax voluntary muscle.while o~rs sl1ow specil1c ~•:dig':· 

effect· on tbe musculature of either·~- urinary tract. or the gastroffitestmal tract. .TJ,4 
- ·,. 

voluntary muscle relaxants have been used on patients with pafalysfs ag:li:ans and rheumatoid 
, '., • . I 

arthritis. 1~ose which relax the smooth muscle of vtsceral organs: bave beeu Uleci ou 

patients with distu..?bed bladder ~ti.on. with multiple sclerosis and prostatlc hypertrophy. 

C starting materials for· 11111 ~:~-li.tve0 stJPI)lledhyd:rogenated . • 
C. quinolines for • and nitr&i~~~:~~~:p~-;~iic!,t~~~~~c co~p~1~ 1D. cfoopei-atl.~11. with 

~ It is propos~ t? colituniEtthl11 ¢,~~~~~~ 
.. 

i -

\ 
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AnalfSis of Body Fluids in Toxic states•. 

• Biochemists (2) 

Tedmicta.na; Laboratory (2) 

Speeial Equipment 

Supplies . .- .• .. 

Clinical Assist.ant· 

Chemical Synthesis 

Q .._,.. Cons.u 

C .15 l . 

C- Chemical Supplies 

Toxicology and Pharmacology Labdrit()!:Y •• •• • 

Animal caretaker and animals 

Pharmacologist and technician 

c_ Toxicc:~ogy 

TOTAL 

..... "" - ,.,;.., 

jla,, 000. 00. 

e.000.00 . 

s,oo,o. 00· _ 

12,000.00 

12,000.00 

5,000.00 

"6,000.('0 

$26, 000. 00 .• 

$29,000.00 

$100,000.00 
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:::(1) ·:t~ 1s•lzenbi"ffrW'1ell·tm~.Ulia-1-··.llmdoe 13 ~ t.o 
luproJeg\; 4' Gt JCULD&, tb,t." pc.tonanoe 1a a&t.iatacwr;r. tha~ * 8IIIT1GN an .be.1.DC. MOGIIP11 lhe4 1zl .. ~ with smtual 
qrwta, \bat; & deta1lt4 apada,o.t 1ibe JJilitWlta amt receipts 
1a - t1l4 1D mstm \baf,;Uwt bill is J~ ad couect. an4 
tbat PQlllllm tllered:,., ~:1,"t. bl,c:1111i4o. • 

.. ·~·· _,..... - - -.. ..... ,-_•-. 
:_:_::.~··~:;;_ .. :.: .... -

(2) D s. benbJ' certitiecl that. this 1nYoiee applies to Slb
pnJeot. 4' ua&ir MIUt!li ~ w.s dul7 a.pprond amt -that the 
FOJ~ is beutg· CSffie4 out. in accordance ,dth tbe aemorandma 
dated 13 .lpri.11953 troa the DCI to the DD/J... and the extension 
Gt tb1a autbod.t.7 in suDSflClUM:lt. umoranda. 

lleeearch Director 
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MEMORANDUM FOR: THE RECORD 

SUBJECT : ?roject-.-~TRA, ~bproject 45. 
, . 

• 1. _ 'lhe sc_ope or this project is intended? to enco.ass ~ 
all tho~e activities nmr engaged in by the . SI . ■LU .... ~ 

'fl. u 111 ■faJ IL&f I •• . in its own racili ties under the 
direction or TSS, Chemical Division. These activities will . 
take the form or three lines o!·biochemical inves~igation; 
namely, the curare-like affect of certain.thiols, the prepara- . 
tion of hydrogenated quinolines and indole alkaloids, and the 
continued study of diphenolic compounds. In addition to the 
above investigations, the present biological testing and as-
saying techniques 'Will be elaborated and broadened to includ& 
cardiovascular and anticarcinogenic effects of compounds-re-
sulting from the above programs. ~ . 

2. The· attached proposal from I. I LJ6 indicates 
the extent or the investigations that his facilities vill allow 
him to carry out on the materials developed in the three lines 
of research referred to in paragraph 1. as veil as certain other@· . 
materials of interest to TSS/CD. 1 I ■ j U also serves • C!., .. · •·. 
as a general consultant to this Division and provides cover and-
cut-out fa.cili ties to the Agency. • 

3. The total cost or this project £or a period ot one year 
vill not ·exceed $100,000.dO. At. the present time, .the sum of 
$40,000.00 is being committed., the balance_or the total to.be 
cw.ted at a later date. • ___ ·_ • 

. C! 4.~as been granted a TOP SECRET clearanc'~ 
by the Agency, and is f'ully- capable or protecting the security __ 
ot the Government 1s interest in this matter. 

TSS, Chemical D_ivision 

Attachments: 
Proposal 

.. 

., . 



APFROVED FCR ADDITION;\;£; ~~O~I.ATJ;9N OF i33i000.00: 
.' -· ' : .. ~ 

Date: • 
AUG i O iS55 



ThNe 11nea-<>f-~~m1cat m~ are i-ed for 1955. 

These are beiDg pursued with. em.or consultant, and the 
·(1;: -----"• I 

compounds are 

wo·1·k ·for 1955 will 
.. 

be in the th.i~l compounds. some of which ·have carbm~ gro~, as well as 
' . . 

amine groups, and·s_o~e ~ch have either curare or sopo1£'c action. ~\r.· 

~ ... will continue his work on the cllphenolic compounds. 

In this work the nitrogen. for the first time \ViUbe.placed directly on the ring~ A 
'. • • ;~~- :· ' ·_" . • -.·.,> -· : .! ,-. . 

x-:::::;::ttba~=~ :d::l;l~ds:· 

Not only will ~ p:r9panol • lillkage .be used in the synthesis of these new compoum:Is, 
~ • • -~ 

.-

but also the methyl propanol li:nka.ge and' a linbge in which the carboxy group . • 

substitutes for the hydroxyl in. the propanol. 

Biological testing of these compounds Will be more elaborate 
- . 

than previously and the assay tecbnics will be broadened to include work on the 

tracheal rings of the guinea pig, hyperthermia in rabbits~ blood pressure and 

cardiova.scular effects and anticarcinogenic effects. 



• r" ' ' ·,~ \. 

· .. ~ • .• ; ,,., ··:ttb\'':::·" '·i 

• PROPOSED BUD~'.n::J'(;)R,~ .......... J g:.i·....,.c'~::;; ·· :. 1(~i/~:iassr,, • 

• , • • Consultant chemi~ (f~es
0

~Ji trav~l 

• udgetpart!ally•~.:.i,qghtlie ·, •. 
lDI I,( •• :a,tc:au~> . ~· ·• • • ~ ·•:, • · j • : • '· •• 

(Bmpt~~~~$) 
- · .. -~-·.· . ·, . . . 

Biochemist 

Synthetic starting materials 

taboratory Supplies 

Subtotal 

Biological and Pharmacological•Testing 

Clinical .pa.rt-time assistants 

Pharmacological, ~chnical 
Research Pharmacologist 
Animals and animal maintenance 

Tissue examinations 

~omn--ou. to maintenance of_.....~ 

15,000.00 ,· 

10.000~00 

' . • .7, 500. 00 

60,000.00 

8,000.00 

a,000.00 
8,000.00, 
3,000.00 

3,000.00 

10,000.00 

Total $ 100. 000. 00 -
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