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illlticipal~ tb&t adcUtiOQ&l fw.tda w111 t»• ol»llp~e4. for thia 
pl"Ojeet tb.o files i~cl oot ~• c.1:0aer.L 
,? .· • 

v . .. . .. uo. ooo.oo. 
N Tt-:~ AMOUt-~'f Ott fa~ . -. - "' -

~ . - ·-- '""' 

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

- . 1--,_- ,~.,; 7 I· n 0-~./ r.,'.,c./ 
- < ---- -- -~ 

Atta~llmf::lt; 

lnvoice & ~ertiitcationa 

Distrihution: 
Oria 'k Z - Addrea~ce 

1- TSD/FASS 
Z • TSD/RB 

.. 

Chief 
TSD/ltesea:reb, B.t>&:leb 

{}TSD/RB/.-.(13 Feb 6Z) 

... A-~A..~~ 

/}-
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! H tt it t.4t ~tby ~ .. st'tit!ec! thAt Uli• 1.41 JA1t~Gc 1 a. ta~lJ'•.C ~" 
!~bcpt'~j~t N~- •41 ·--· d. MKULTRA. tW perfcf~CS ,. i114lU4£actu.ry,. 
~~t •t:~"V1.~~Z·• •r~ b~o~ •~~ompU:~of\ed. i.la a~;;~rQftce wUI\ mutul acr·t!• 
tnmc..,, '~ t. ~~~~'Coilihr4 •r«•cl.6 q4 ell• ~-fCleDi .. ..ad. re.:·elpt• b- ns .. 
.ut· 750/iU..\~ tb.t.l tau bill ttl ju.tl uti ~OI'I'.Cl .,.n.t ~. Ptm...,_ th<tf' .. t.J 
~.a .. '-'« vet b.t,-M m.-1•., . · 

·: 
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C!Uerl •. TSO/P..es~.al'eb Br-cta . --

·. 
~~~ i-t~· ~~l'~'b·f ~~·I'UAe4 thA.t dJ.:• iA•.tol~• appUa.a u' Slwpro)I!Pctg_ 
Gf :,n~ut~ tR..:'\ ~:¢b ~• 4«dy ~ppro .... ~4., ;yd that 1he .pl'Oj~~t u bel:-.,: 
'!!L~O'fti (n.'lft lt:. -&~J:C1"41nCe witb ~be m~cng~t-3Q4u..m J. U Apf'U l?~l ff~t.•, 
~~s :1C! ~~ t!oo~t DDl~ &acl Ute u.1a•iun Q{ ws •utMt'lr.l:-lA """h·~~·lt-~ 
:r.,~"tT.~t· h~ ... 

. ::.~~!!'· ... ~~- _. ________ ........ ___ =-----



: Cont:llluation. r4 MK.1JI.ftA, Su})pro.1ect Jo. 11.5· 

,• 

1. 'l"be aeope or tb1e subpro~ect ~cl.\14es all. 'thoae activities 

DOW /ugaged. 1D ~7 . 

UDder the 111rect1on ot '}Sl/Im vitb the acept1011 ot ~ cutwt 

fUnctions speciti(!&]J.y ment10Ded 1D cODDect10D V1tb Q'tlae;r JCJLDA 

subprojects. . Ill gueral, the research effort UDder tb1a aub})roJect 

vill continue alona tbe lines laic1 clown in »re'V'ioua years. !heae 

invol.ve the ·~thesis aD4 pbarmacolosical aM cll!lieal. eftl.u&tio.a or 
com;poUD4a c4 those c:heaaical. families 1mowD to bave appllca.ticm ill tbe 

ps7Qhochemica.l &D4H "It" ~1el4a. DuriDa the ccad.Ds ~ar it is p]ennecl 
. . 

to cODCentrate:' mo;re ~;rectJ.T 011. ·~ · ~ pnotic:al UJ!ecw f4 t.be 

"knockout" probleal. Bnouab new poteDt aua._.• U.ve 'becomo a...U.ble 

latel.y to IIIBke such a cbaDge 1D ..._11 ~il.e. ia·cODDectiOD 

v1 th this change it ahoul4 be noted :\ib&t ce.rta1n t1Dd1up mld8 1D 
• 

C· projec:t atWiwbich caDDOt .be fUrther explo1tecl at 

;R that f'acillt:v will be pursued. at - in the tuture. Por t!aia 
. ~ c 

reason it ma;y be aecessar,y to sUJ'P].ement the ~ilsd~na• ot this subproject 

1'rom time to time d.urin8 the 78ar due to increases of scope • 

..... also serves ae a· seaeral. consultant to the 
• 

alld serves as a cutout in procurement probleru. 

E2 Ill?O~I; CL BY ~87475 



3. The total coat ot this project tor a »er1od. . :ot cae JftZ' trUJ. 

not exceed. $110,000.00. Charges ahoul4 be ma4e apin~t AJ.J.otallt 
' 

2125-1390-3902. 
. ...-.. 
C:., .. 4. 11z••··•z•· ••rt-1 bas been _n;questecl to submit a ~ 

a~ counting or a CfJP7 or tbe FUD4 • • azmual. a\141 t re}'OZ"t tor the 

apoD&Or's. 1Depe~1i1oD· Aleo1 1t J:aae 'beeD req"Uestecl that aD7 uaez:peadecl 

~ uaJ.l be ntU1'1184 to the ApDCJ• 

5. ·!1 tle to any permanent equipa~ent purc!Jalecl 'b7 tuDila gnA'te4 

G shall be retainecl by 

J3 -~ ill lieu ot higher overbead rates. 

6. tt was aautual.l.7 asreed. that clocuMDtat:lon aD4 account:lq tor . 

· . 

., ~ ~ :~ _.. 
-....:.. .. -;~ -·-

Date~---------------------
Attachment: Proposal. aD4 Budpt 

Distribution: Or1~ ~ 



l ·-

i'ROPQ:IAL li?§! . 

' ' 
It 1a propc>ae4 to cant1J:We a.plcnt1oa u4 ;pUot 

vom aJ.cma 11De• which liave beeJ1 4evel~ 1D· tbe 
1nveat1g&t1QD8 ot the JUt· tev ·~ 1D·~ coopan.t1Cil 
v1 th other .p!tojecta Of 1Dtereat· to the Spon8or. !he 
prill8.ry field. oi' vorlt involves tbe eftecta ot atrela · 
on human be~.: Major ita• ot t.ntarest lft&elltlJ 
i:D.Yolve the fo!lcviDa are~: 

(a.) C.tiCID ot. rellahl.e reeeareh "toola" 
~or ·~ ot• atreaa pbe~ in eima.la aa4 
11811 witl:a. tbe •D4 :I.A view · ~ =4e~taftd 1 PS these 
phePOale~· w.tbe ~xteDt tbat poact:f.cal. applica
tiOU caD. 'bO nalizecl 1D izltel'pnttiDI Ucl· COD
troUiDs hUIIIID · b•rtor. · 

{'b) • })Z'QlUCt10D ·aDd. atw.q .ot DIY ollem• 
cal loll\ pb;ya1~ apD~ ot 11SDU1QIIDQo 1D 
cozmecticat 'litJl• t.U .atreaa react1ou • 

. .. -~'·-: r-;~·--:: ><<: . ,. . . ... · .. : ; 

"d:I!IJ~rtf; 
epecttt~ ."je~t1,.:l"clepree.tOD: or acttvatioa 
cleauab~ t~·iibe ptl~ol.osiete • point ot nev. 

A. reaa~ie ~t ~ ~•• ie beizas made tD 
the several. ...rea.. ··1D41eate4 alxwe ~ • it 1• expcte4 
that cont1Due4. ettorte or the sort which bave proved 
efticacioue 111 the past JON' vUl. J1el4 1\u:'t.her 
e1guir1cut resul.te• ·· , 

• 



S&lartea 

Cbellical Supplies 

bp!rilllental AD1•1 a aDd Subjects . . 

Clerieal Support 

· . 

• 

• 30,50().00 

2,000.00 

. 5,000.00 

2,500.00 

• llo,ooo.oo 
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··· ... 

ATTENTION : · Fillane4 Division · 

SUBJECT : MK .. ·.~L,TL-\t s~;roject -.· . 
M)ot.ll1i , . ..,......,.._.' ·. 

. . ' 
from the DCI to the 00/ A, and the ex~enaion Of UliiJ aumority m aubee«!uent 

o.f the over·aU Proj-ect MKULT&A f'Wlds-_~ve been ·o~lipted to cover tbe 

- subprojec:t'G e~-pe~aes and sho~d be charged. to cost center._!~~~~~!_ __ 

•· 

APPROVED .FOR OBL1GAT10N 
OF FUNDS: 

Research Director 

Date: ____________________ __ 

Distribution: 
Original ~ ~ ~ Addressee 

1 • 'lSD"J.SS 
2- 'fSD/D 

·. 

.. 

SECR.ET 

.. . . 
: ,t!l_ -.:. 
fT.' 



•. ··_ - •.ft 

\ 

l?P'EB 
W.JIIJ 

~ .. -· _.e .. C) 

• 



'".#>-

8 B C l ·I~ 

IIDimAIOOMlPOll: 'l!BIC~ .. •' 

A!'Mil!ON ! Pia&nce Divts!cm 

StmJIC'! • MSCDJ.t~M, Subp%-o.1ec~ •a • 

UDder the &U1ibori.1#7 pDte<l. 1D tbo ~ 4ate4 13 AJril. 19,3 

h'oal tile~ w the m{A1 rm4 t1ae exteDII1.cm ot 'tblo au'tobon"GJ11l ... 

'• 

----~ 

ResearCh Director 

\ 

Date:. _______ _ 

Distribution: 
Or1ginal & a - Mdresaee 

1- .TSD/FASS 
Z -·~~/RB 

...,......__.baa ~ aP,Pl'Oft4, ---tilll~~~a.~MIIIIIA.III~&.----

·. 

.. 

SECR.B~ 



. ~.' . ,. ... ,.. ... .,.. .... 
w . J:. """· L\. .... J. 

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

ATTENTION 

SUBJECT 
' . 

~ ·Finance Dhiai~ 
.. 

: MKULTRJ.~ Subpl'~i!c .• t_·.,..re.;;;.· ------
~ r 2125-1,...,.. 

. . 
trnder the ~.uthortty g:.raGted in the m.emo"&"an4um datocl 1~ AprU 19'J 

. . . 
. from tb.e DCI to tb:e OD I A. and t~e exteasi~ ol tb!s autb.o:oity in aubsequeftt ·• 

·" 
of the over•all Pl'ojeet MlCTJLTRA funds hava beiJn·obligated to cover the· 

. ' . . 

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

. !lr ----=-~· n Researcu. J:ire:tor 

""'F-:.··: 
\. -~ Da.te: 

·---------------------
Distribution; 

Original 3t Z .. Add.!'essea 
t¥- 'lSD/PASS 

2 - '!SD/tm' 

·. 

Cb.l•f 
TSD/Raseazoch Drancll 

• 

- .. T , ... 1 ,,y· ·,~:t ~\· ~~·.";.~;:. 
1 ~.nFY o!{.\ '"'' •.• :- ' _ · 
~, • ., .. w·;~·-·•~: t;:,,- __ _, __ _ 

CW"Cl TO ,tJJ('lW~·lT t•~.- -
, --~-~,;'":",':1--.:.:~.1:~:1N:-:-:.G~O:;:;rr::::~eil 

SECl'-E"r 

·' 



Receipt is hereby aclmovledpcl ot the :tolloviDS: 



: Cont:lzraation ot .MKUL'lBA, Subl'J'OJeot Bo. 4' 
' ' . 

.. 
1.. Tbe sc~ ~ this subproJect inClUdes aU those actiYitiee 

nov enpsed 1n bj 
1

' •' ·~' na. ill a t nt PDT I I II Ill 

UDder the d11'eat1011 ot 'I:SD/D V1tll tbe exception ~those cutout 

ruuctlons specU1calJ.7 ment1oue4 1D camectlon Yitb otbar MKUL'J:BA 

subproJects. In general, tbe research ettort UDd.er t~• n'bpl'o~oot 

Vill continue al~ the linea laid d.avD 111 previoua Je&rl• bae 

inwlw the SJiltbeaia aD4 pbarmacolosical and cllllical eftluat10D 

ot cCDpOUDd.s ot those chemical tad.Uea known to have ap_pllcat101l . ' 

in the p~chocbelllical and. "X" t1el4a. ~ the put 78&1' iaportu.t 

prosress ha' ~~~ m84e in tt,ae area related to at:reaacw ocapows4a 

aa.c1 t!MI re1at:i.oaala1p ot t!Mtle liat.r1al.a to the··~a1olopea1 ;pathva.7• 

tAro'QP ~ell 'botb. atreaa aid tile :roac:t10D ·to :l.t an M41ate4 1A 

hUDI&Il beings. 
1 

Also 1. ae-..ral nev aD4 illlport&Dt &ldmal acreezWIS teclmiquea: 1. 
adapted to tbe at~ ot ma"te:r1ala whiob depreaa tbe pneral aware••• . ' 

- . 
been made available for vork on "knockout" ateriala~ Ill ad41t1on., acme' 

prosress has been ll84e 111 relatiDS certai!l organic cbemical structures 

to observed. ef'f'ects on animals. A cons:l.de:rablt! part ot next year' a 

• e:nort riJ.J. be aimed at extea.4£D6 our ab:LUt7 to \Ulderataza4 the atl"\letuzoe-

act1Vlty relat1oaab1pa among t~ae aleep-produciD& mater1a1a. 



187473~ ' .·.· .. _ .• 
2. ~also serves as a 'pnera1 c~t&Dt to 

the A¥,encJ1 proV1dea ae:rv1ces or a aena1t1ve natun em u a4 .hoc 

bas1s, and serves as a cutout 1D procurement probleais. 

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

will ~t exceed $40,000.00 ·l Hove~~, a1; the present tU. ~bo project 
'SI J( iJW1 ·. 

vill o~ be extended tor a period'~ ~ months. The cost at this 

project for this ~:tM will not exce~ $aO,ooo.oo) Charps sbould 

_be made against Allotment 1125-1390-~902. (:t is aDticipate4 tha~ . 

the remainer_ -c:4 the tuDds tor the proJect J8&r rill be made available 
. . 

tr<a n -62 ID.ODeJ "Ybe:a. available~ . 

C 4. ---bi.s -'•:a. nquestecl to IU'bm:lt a a~ 
])'accounting ~r a cc;,pt ot ........ am1ual audit report for tbe 

~ ~ 1- • •• '""" • • •• 

. . 

t\m4a shall be ~tU!MA to thea· AaU.o1· .. 
5. Title to e:q- »&~t equ:l.JID6nt pvchase4 'b7 fuD4a lftDte4 

C. ....... shall be retail1e4 b:r 

ill Ueu ¢ hiaher dverJ:aee4 rates. 

6. It vas IIIUtual~ aszoeed tbat doCnm.ntat:ton an4 account:t.Ds tor 

Date ____________________ _ 

APPROVED FOR ADDITIONAL OBLIQATION 
OF FUNDS: ($20, 000.00 against 
Allotment 2125-1390-3902 

• Chiet 
'l'SD/Baae&J~ah Br&!lah 



. .. {\ .· .. ,' 
,~ .. 
~-;"'.WJ· 

It 18 prOpc)aecl to COD~ exp~tice ad pilot 
work alcm~ UMa vhfch have been cle,._loped •:tn tbe iD•stSpt:lO.U . 
ot the past tri )'elU-ts in coopeMtion Vith Qther pro.ject• ~ :tntezie•t 
tO the SpoMer. ·!!#· .. ·~ :t:f.eld Qr work ,:l.nTOl"'efl the eft~C*• fir . 
on human be:tnss~ .Ma.for 1te118 ~ :I.Dtenst ~Mnt~ 1Dvol-.e tbe ·tollott• 
iz38 areas:-

As indicated in the attached 'bud&et, the total ftM&reh effOrt 
Will amount to $71,500.00. Ve .. are request:lri& that the J:tresent Sponsor · 
~d only $40,000.00 ot th:ts effort w::tth the remainder to be provic!ed 
trOIIl private source a. 



...... . - ~- .. __ ... ... . . . ·~· 

1.. PHARMACOLOGY AND TOXICOLOGY 

REsEARCH PROPOSAL 1961 

BUDGET 

Pharmacologist and teehnieian 

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

2. CLINICAL SCREENING 

Clinical assistance 

Clerical help and 

3. CHEMICA-L·.·SYNTHESIS 

·. 

Chemical Supplies 

• TOTAL 

$12~000.00 

$10~000.00 

$12,000.00 

$.12,000.00 

$5,000.00 

$1,500.00 

$5,000.00 

$10,000.00 

$4,000.00 
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VOUCHER NO. 7• 12 
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EXPLANATION OF ENTRY 

I 

DATE 

F'OIIII 
IO•S' 

. .. 

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

. . . . . ... . .. . . . . . . . 
I I I I I . . . . . . . . 
I t t I I 

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

... .... ' . . . . . . .. . . . . . 
I f I I I 

3~· 3P 
STATION 

CODE 

.,./ I DATE 

CONFIDENTIAL FUNDS POSTING VOUCHER 
D"TE 2•8 

• 

. . 

, __ # 

IIIEVU:WIED 8Y 

SECRET 

VOUC~Efl NO. 7• 12 

0 Ill t 

71· eo 
AMOUNT 

CUOI'I 
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~ J'C1b eJJD:r. ~e: mv.rsrou 
'9lA. 

' VKUL'r.BA. SUprojeet.a. llweiMKo. zo 
AIJeh ... 1'21-J.S90e)902 

1. IIMII&eHe. zo_~tU•II•v•~talttlMhaL 
P&JI!Hild a1aolllc1" .......... , ••• 

· a.· n.-ullli~81.1WJJ lla:_,.,.......,.:eldef. TID/&ea.uell. aniiiCII 
.tltftqllTSD/BillljeiOJII ... u.'aeaMje..tWe. 

.s. 'IbM: ... ...- .... II... .. .......... s. aldlcla-tecl "*: 
......,.ft.l~Mtitwa&l'h·elt"pte41w.~~U.A1elfafaaalcl.-114t • 

-:: Atlacbmet: 
~amain fa~ 

lXatribatttm: 
Ozol# It 2. ~ A.ddftaaee 

1 • TSD/F.ASS 
. z- 'l'SI>/R:B 

TSl)/lU3 .. (5 October 1961) 
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Fo~ Semces 

I 
)aJ' ;;J 

SEC R.'ET 

INVOICE 

zo,ooo.oo 

CUTU'lCATlONS 

~- q 
Ul It i• ereoy cerii:t!ec! that this i• !:Dvolce zo app1yins to 
Sub-p~ojec:t Noa 45 · ot MKULTllA, tbat perio.-mazacel• satiMCtolfY• : 
Cbat IOni~o• az'e bfliDg·&C:GQmp:UibodiD KCOI"daDGO wUb mu~ &JI"CC• 
menu;) that a detailed agenda of the p.aymema aad receipts it c.11 me 
in TSD/RB, that. W• · 'bil1la ju..t and eozotte4t aad that paymeat tltezoeel 
haa net yet beeA macleo · 

/ 

(~) It b bo&-oby cc~"UAK.~-~-.,bia·mvoiGo·applie• to SubplroJ•ot .. 45 
. of .MKULTRA wbich \ti&S duly appl'ovact. ad tbat tbe project II J)ema 
carried out iD acco:rdanc.e with the memoz-andum of 13 April1953 fzoom 
tb.e DCI to th.e DD/As ancl tba .e:'tent~!on o£ this authority m eubaeCJ'leat. 
metnor:andao 

Re1ea.rch Directcl' 
• 

Date: 

------------------------
SECRET 
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SBCBI't 

: J1nance D!Yiaicn 

trc. the Del to tho PD/A, u4 the GtenaiOD ot thu autbont7 ·a eub· 

~t .~,, .~~.1oct 41 Jail lnD appl"QW4, 1K14 'ZO, ?00 ?0 

fir ta ovor..u. lrOJect ·lta.JUrM.· ~ · bave been obl1ptecl to ·cover the. 
• • ' ' ' 1 

•0:. , I 

1 .•1 

'1., I 
,•, 

' API~ POR 01Ll:GAUQ11 
(jg Jiu!msi . 

Be~ .D:Lrectar 

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

Or1g:l.nal & 2 • Addressee 

1- TSD/FASS 
Z- TSD/RB 

·. 

.. 

SIC BIT 
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RECEIPT 

Receipt is hereby acknowledged oltlie following: 

.. 

. . 

-- ...... , .. ------------·-~----· 

Check 

. -____ ... __ ...... -. ·;----:-.,1---~----~.·;···---~7- ·' .; _____ .,. .. 7 ....... 

•' 
' ' . 

~~ ' r 
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Date Bemarlu aDd Beferenees 

·. 
• 

SECRET 
(When Fllled In) 
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SSCBE'I; 

I 

U!llier th~ e.u-thor:!.t"J granted .113· tlle· ~,rs!:f.;t".:Jll d:i\~4 13 ·lr.yr'...l. 19'~ 
"t 

.traa tbe Del .to tjJ_e,D1J/J'I., ~·the er..ension c~ ·tll1ii e.u~r1V'.f 1l! sub• 

sequent ~~or~, S~jcct ,., has ,been apj?ro~-e:l, ~l~ae,ooo.oo 
of' the ovar-all Proja:ct Jimt!BA f~.ta ha·\10 baei obli,£ate--l to co;oar ~3 

·.A!'.PBO'~ F-at CRW:GR1"J:CB 
·tnr. WwS; 

Date: 

.l)iat:r:!.'butien: 
O:l-iG. e. 2 - Ad~i....'"'e:r.oee 
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EXPLANATION 0~ ENTRY. 

DATE 

'fil 

. . . . 

. . 
• . . . . . . . 

-· . . . . . 
• . 

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

-· .. . . . . . . . . 
•.•··· . . . . • . . . . . . . . . . . . . . . . . . ·-

. . . . . . . . . . . . . . . . . . . . ., . . . . . . . . . 
t I • I I . . ._ . . . . . 

, .. 
IO•J• 606 •• , PlltWU"I •111'1e111. 
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34·39 
'ITATION 

COb£ 

I£¥1Eft.D DY 

SECRET 

VOUCHER NO. 7• IZ 

81•70 
DUE 
PATE 

71• 10 
AMOUNT 

~--~~----T---------~ 
DIIIT CIIEDIT 
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MEKORAI®"m-1 Fa:l . 'mE CCf--1PlROI..T.ii!ia • ' . 

A'lSftlOif . FillSnce Division • 

Sti"!JIDT : MKlJLilitA Subproject 
. .. , 

- ~ 

Under the authority. granted in the ~rs~chm &\ted l3 !:;;~ lS5~. 

trem the OOI to the W/ P.~ and. _'the exteDsion at ·this aut~ri·~y :ln sub

aequen-t ~~" Sub;pro3e~~ · ' ' has bean -a~roved.# aml ,.,,oao.oo 
ar the over-au ProcJect MtWL~.A ft..mtla ha:".re been obJ.:tseteil to C!Oftr tl!g 

AP.P.Rorr.m Fat O'SLIQN!!!..C':J 
tJp ~S: 

~ 

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

·. 
I .. 

• 

I • 

.I 
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. '-"" ~,~~·r.T ... 

I ~ otl'ica' ., 

• ....... ~-~t.;. %lmdce ... lf 
w....~ U&>J390-39QZ 

L Jlmdce a. i9 ocmtr1J1a \be aboN ~ 1a a~taotiefl. 
~ llmn'4 'be -- .. tollo¥'1 

ca•se•• .... sa tile .... , ot tao,ooo.oo .,._ ca 
ala!al '-L 

. . . 
a. e. check ... w - 1'-CII'Woi'W. - c:ldAtt, ~ ...... , 
~ 'fSD/BoaP- Otftca', - la'-' tMa ~, l3 Apdl. lSQ. 

3· SbU sa • tsaa1. Srm:Jlce• . ...._., ~ '' sa •tto:~.JM84 
--~ .UUaaal ~~--qolaltp··~·*-·.·~ .. ~ ... J6DO'\lle~eil~ ........... . 

· . 
.lttae'Nfttt • 

llm:d.ee • ~ .. 

Diat:d.butiCiu 
~-···-·'· O:r1a•a-~ 

~'l'BD/JJSB 
_, ~- 'J.'SD/'BB 

'J!SD/D/.-( 7 April. 1961.) 
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1h::der the author!~- ~ted 1D. tlle ~rarA.um_ flatad 13 R~pnl 1953 

.trca tbe_ DC;t w ~ 111J/A, lmCl tbe ctens1on 'ct tllU e.utbGr1ty 1n ~ 

Ge~~nt ~-. _511~Je~t ,.S bas been a~o~, amt ~.ooo.Oo 
ar ~ over-all Pl•oje~ MkutmA t1mc1a have ·been obl!gstGtl to uowr. the 

sUbproject's ·!1C~ · 4224' ~oultl 'be _chcrga! to co~t, cent32' :U.Z,-1390·3~ . 
... 

:·;"·.;.:. ;:~·. -· . . .~. 
-;< 

A.~<m:o P(ft 08r4GIWo,.Oif 
fa !'tmDS: ··-· · 

-De.~EH 

Distribution: 
01-:!.g. & ~ .At'l..d:r2caee 

·-

·, 

• 

1 .. 

' 
·" 
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FDfANClAI. U:PORT JANUARY 31, 196tr" - FEBRUARY i I ·-4961 

SALARIES $16,64~.95 

SUPPLIES & MATERIALS $7,312.76 

CRANTS IN .A.It) a· 
$4 7 1 76 7 0 20 , i 

I 

I ha ~:o e =~ ~ 
e.xper1cli~·.!. ~- · 

• . 

· TOTAL $71,726~91 

I certify to the best of flt1 tmowledae tb&t tbia 
statemeDt 11 correct. 

·. 

Date 

.. 

f~INI 
1],_ .. 

~~~-~~~~ 

. ... ~ .,~~-o·.-od. t:he submitted ... _ ..... "'"'~'"'--

t '"":' 
~ \.... .. ; .:..~..o-

TC''"'.''''"""·lr···, Division "";::::.; \,., ..... _. .... _ ... ..__ . 
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IIDI3Ail'DI JOJb CIJlllr• niAICI Dl'fDtCB 

n& 1 -fiJD~ Olftce 

J.. IJmd.ot lo • .18 ~ t.be ..,. ~.,., u -~-... 
~~ abaUl.t - 1111118 .. toUMilnl -

~-----~:--- . ,. .. , 
Calbi.r'• ebeet !Jl. tM '"""'• ot $23,8]1koo 41:aVIl -· ...... 

:~1-,the 
(';;;' ' 

2.. !!.- Meek ..,,. ,. fOIWrieA to ~- 'ISD/Ia...a ... , 
tbroash "'S''J/Bud&et C>m;oer, :ao l.ater tbu !!Nnclq, 25 Auau• 1960. 

3· !!l1a !.a· • ftDal. -bmd.oe· JI:NI•v. s1Ace 1' 1a ut1d»&te4 
~" e&W.ttCIIIIIII1 .. ~ wiU be ol»lJ.pte4 tot: tld.a ~ t1ae fUM uvo14 130• 'be ~iiCI~ · ·· ·· · ·· · .· · · · · · · 

Attacbmentt 
In'IOiC!e • Certiftcaticna 

Dia'trl'butiont 
Or:tc & 2 - MAzoeaee 

_?l. • TSD/7ABB 

25 AUI4 .cREHECK"t_- IN THE A~-·::::JNT. c~ S*...r?Jti.4-
19&o .. CEfVc.D. ...,........ 
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-
(l.) ~~ f.a bo.ntq Gft"W'.te4 1iiiR tad8 ia luTOioe •• J8 ~ -
~ ,., ot WDrDA, tla't ~ .la .•t1at8ctol'.1~ 'tbat' ..... 
1on ce l1e1q MCCIIJ11abe4 1D -~- vJ.th atual q:iatmnt.~ ~~ 
• de1idJ.e4 ... ot tba ·~ aal ft011pta 1a - f1le ill 'IBD]D.. .· 
tbat tb1a bUl 1a Juat aiMl eotan a4 that ~"at t.hlftel w Bet 
Jilt beeJl ..... 

' --
Date1. _____ _ 

(a) lt. ta .hce'b7~--., tla,W J.lwoice ._.,uu • ~
.. , ~ IISl.1l.'IM ~~;~:.,..., ..... ; .......... -~ u ...._ 
Olln"led.· ou1; m ~ :ws.t~~ ·tlii··••·-· 1n anaea atel.3 ·QIU .1953 
:tma tbe Ia% 'CO Oit/111J/A; 81:14 tile _.~SAD 01 .u· -~- SA 
~t, ............ · . 

· ...... DiiHtOII 
Dates.._ ___ _ 

. ' ' .' 
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STA Tl ON 

CODE 
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t 
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/cJkJ 
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7t· eQ 
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CIIIDIT 
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·. · : · · .. · : ~ID/BtMiaet Qlflcol' 

. - ·-
SUBJECT .. -- ~- WK'OL'tltA. S_npsooj.U .&5, !Dvolc:e No.1? 

. · Allotmo•t 0525-1009-'90a 

· 1. IDYOlce Na. 17. eovemt ttl• abMa aap~ojeclll auadlcd. 
Otb•• la.voleea wllt loUow. Paymeat sudd 1M made a.a lottowet· 

<":atld.u'• Ctaock 1D taw araooa& oC $U, 833. 00 4&"awa 
...... · ... ·- U. afll_. J ·~ b ... :·::..-;.;..,.,._. 

Tu. c&.edt ahould 1M made pyahle to 
n • 31 JltR:a. . 

l. Tile dleck 1laoald be !ortrUclecl to .Cidef, TSD/CI&emlcal 
B:raaell. .th~oqta TSD)Bw!aet Offlee~t, ao ~er: tbaa 1.7 AprU 1960. 

AU&c:tlment: 
Ia:avoice It Cut.Wcatloaa 

ni.atrlb~: 

on1 • a - .Ad4U••••• 
1- TSD/FASS 
Z- TSD/CB 

TSD/ZB/ilttfliff (/: 

{-}-' 

' ' . .. .~ . 
' ' 

i· 

' " 
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·::JNVOlCE 
·-. .. · f~_.-.,,~~cui: .. 

Fo~ Sei:vlcea 
--. 

.. . : . '.' ~ -· : ' .'; ·;·.- . :· 
.; ---- "" ' - . ., 

... - ' il ' ~ / .... .. .... - . ;, 

. · .. ·. · .. _ - • ' I . .·., 

· .. 

------·-----------·-----·--·-·········-············-------·····---

(1) It la here'b' certlfied that tbll 11 invoice No. 17 apf'JiDI ~ . 
Subp'Z'ojeet 45 of M!ttJLTttA. tllat pe~formaa.ce la aaUafactory, Ctaat 

.. aervlcea azoe belDc .ace~mpllahed la a.eco~dane~ witla matual aar••· 
muta,· tb&C a detai.locl agozu!a of tbe paymeata ·&Ad soeeelpta la oa llle 
la TSIJ I GB, tau.' 'bl' :blU 11· J'ut am\ col'l'ect aod that ·paymec~ tbezoeol 
llaa not yet baH made. . . . · · 

Date~ 

(2.) · It h bel'e~y cen11led t~t tbla J.ovolce app1~e• to Sup~oject 
45 of MKVLTl\A wbl~b,. d~y ap,pl'ovCtd,- aaclt!lu tbe proJect b 
being eurled ottt 111 &eco:rdanee witb tile memo:rUc&""' da&e4· · 
ll Ap1'U 1953 bom the DCl to the DDIA. aDd ttie exteatloa of tbla · 
a.uthcu:ity 1A af1haeCi\le~t memOtoADU~. 

Date: 

. , ,. 

------------------
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. _; ....... 
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.. •1U.UJ1,60 

-·· --
MEWOaANt>Ui4 FOlb-. ClUEF 1· J"lNANCE l'>lVWON · . 

. ·. i •. 

VIA t TSSJWaet office!' . . . .· 

&OBJECT : WKUl.TRA, S.bpaoojeet .5 •. lavol~e No. t6 
Allatmeat 05U·l~09w<l90i .. 

L Iavolce No. 1' co••ma the uew• aubprojeet 1• attaellH. 
~or lllvolcu wU1 toUow. Paymeat ·~•lei ~ made aa follows: 

Caable~· • check m tile amout of $U, t~l. ~~ uawr~ 
Oil& ·. .... • 

Z. TII~Cbeeli'lholdd hfo~rwucle4 to Cblef, TSS/Ctaem1cal 
DivbloD, til1'1MIIr.'-i'$S/:aac~a•omce•, ao' lat•• tha. 11 .7ut&Uyl960. 

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

Attachment: 
lavolee at C.rtf.a~OQII 

Dlabi.b'GUO!l: , .. , 
aria & ~ •. Ad&b·••••.P. ·· 

_.,Y-TSS/FAsB 
. 2- TSS/CD 

·, 

. Cldet 
TSS/ Ch-=lc:al Dlvlaloa 

I CERTifY THAT Ft:~'OS 
OIUCATIC)N mm~:cE Mo•·· 

~Gt TO AU.Cill~_;;ir 
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. ·· ... INVOICE 

$2l.8)l.OO 

. . . :;, :· .~. _::-'- ,;· -~· ~ ·. ~ 3>~~:· ..... .:.· -· . 
. . .... ._ .. _ ........... ., ...................... ________________________ _. ___ _. _______ _ 

- . ... . 

CEaTIFICATIONS · 
.. 

(1} It ie hereby ce&-dtied that thta S. la.volce No. 1~ applyiDJ to 
Sgbproject 45 of MKULT~A. that pe:rfc:tnD&Dc:o b aatldac:to&-y, . that 
aemees are belng aecompllshed ln accozoda~c:• wl*b m\ltul 
that a detailed· agoa.da o£ the payments and ~•celptJ b on flle lA TSS · 
that thla blU 1e Juat aa.d correct and that payment the11eof baa aot yet 
boo maclo. · 

Date: 

/ (~)_ It 11 hereby ce~~d tbat· tb11 invo~c:• appU•• to S.abp~oJect 
;f? ~ MKULTRA w.hJ.cb wa1 daly approvld, aDd tbat 'he pl'ojeclll 

be1na ca.l'ned o_ut ·trt·aceordance with tbe memos-udum dated 
13 Aprl11953 fl"c:tm tbo J)CI to tbe. J)'D/A. aad the exteo1loD ol tbi• 
autbodty ta au•oCiuent memo:randa. 

,· 

Date: 

-· -
" . 



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

MEMOR·.t\~DUM ~OR: 'TH~ RECORD 

SUBJECT -: ContinuatiOn Of MKULTRA,. Subproject No •.. ~4 

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

. now engaged in b~iJIJ 1 u !11111&1& lid s•• 2] !DR ••n I :Ill 117 ·• 
1" >-D ··/.< :1 . ' 

under th.e direction of T-sst-6D--with. the exception of those cutout 

functions specifically mentioned in connection with other MKULTRA 

subprojects. In general, tbe research effort under this subproject 

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

involve tile syntnesis and pnarmacologicat and clinical evaluation 

' ' ' ~· 

of compounds of tlio.s~ ·¢henii¢at.f'arnilies known to have appllC:&tion 

in the psychochemical and 11K11 lields. During the past year •••.. .., ..... 

progress has been made i.thtbe area. 1"ela.ted to stres1or compounds 
,,... '" ···, 

. ' 

and tb.e relationship of these materials to tb.e pbysiologic:al pathway3 

through which both stress an~ the reaction to it are mediated in 

human beings., (As is indj.cated in ~be ~ttacbed proposal, the work ... 

of the ;>ast year has progressed to th.e point whel'e more defh1itive 

experiments on tbe stress reaction can be carried out. Primarily 

this was brought about by the charactel'ization 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 th.e next year propol'tionally more 

e££ort will be expe11ded on tbe problem of tne development of aew 

~ . ' i.... \.ou.'-. ••••• _ .... 
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Do:.:;t~:::. · ::l to: .tmzt;n~r:~ ~It& IIJ .• '~ . 
by au~!:;J·:f;ty ot :· 187475 -:'_J 
date : Ju:.1a 1977 · 

~2 IM?DEX; CL BY 187475 
.... 

"kuoc:k-ou.t" types of ageute &ince progr~•• b&l oe~n:lt Jlo,wel' .tl'3"D 

is ·desirable in·. ~hi-s _dir~eti.o~ and beeau.s'e a. new; approaeh .to the 

problem. has. bee~- ~orket;l ~~t){ ·.- . -~ 
. G . - . -

2. 057 liiltllf'B. also serves as a general consultant to 

the Agency, provi~es services o£ a. sensitive nature on a.n a.d hoc 

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

3. The total c~st o£ this f.roject for a period o! one year 
fo, j'-.:-<:> • '> ;) 

will not exceed $71, 500. 00. Charges should be made against 

Allotment 0525-1009-4902. 

4. 

accounting or a: c:opy of the Fund's annu8.1 audit report for th.e 

spo't1sor 1s inspectio11• -Also,. it bas l:.een requested that any un.expend 

funds shall be re~urned to the Agency • 

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

-

c,' ' 8 
granted . . . s.b.a.U be r·ctai.necl b ••••••• 

... ,_ 

............ , in lieu of bigh.er ~verlleacl· rates.. 
'.. 

6. It was mutually agreed that documentation a.nd f.s:.counting .. 
-. 8 -

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

~shall conform with the accepted ~ractices o£ the 

.Fund.. 

no·.r:1s:-.:ta.ed to: ·conFmHHIAl 
b7 aut!:ori t:r o!": 187475 
date ; .J\: .. .-1e 1977 

E2 I~DET; CL BY 187475 
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ments of the M~morarid~ of Agr_ee~_ent._ 
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Dist:r ibutioo: 
Original only 
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cate: JL:.ne 1977 
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1960 

. - -
The research- to be undertaken durtng the twelue month 

pertod tor whtch ft,nancwl suppor-t t,s reque-sted wt,llbe 4evote4 

to the conttnuea analyst,s ot the neural ana enciocrt,ne mechant,sm 

ot stress ana the chemtc~l agents toot tntluence £t. The screen£ng, · . 
proceaures are based largely upon a further analysts ot pM.ses of 

stress and the tntluenoes D/ thts phystDlDgtc behautor CDmple~ · 

upon both body and sk'Ln temperatures as detatled tn the acoomJ'(lnJI- . : 

tng report. 

!l.'he c1i.em~ccr.J. s~~heste ot ner.u compounds r.utll 

.t~e .. Bt:'pervte_ ton o~ 

• uncf.e r the sup•r~tstc:m 
"" ········. ,.. . ' 

C,helitt6al agents• UJ£11 be soreenetJ tDr 

thet.r _capactty to provoTI:e stress or ~.D suppress the stress reaotton 

tn tts acu$e or chronto ph4ses. An£11141 test£ng 't/J'£11 tnclude phcrma.--. 
cologtc screentng and proper toxtctty studtes.ol these compounds as 

I ~ " • lfl 

heretofore. · 

Ohemtca.l agents that have ':>een.. .found a.cttve and wtthtn a 

suttable toxtctty ra_ngl! -~ll _?e subJected to cltntca.l screentng on 

a.pproprtate pattents~ the tntttal screentng betng carrted out on 

aavancea cancer pattents. ~e amount ot money aeuoted to chemt,c~l 

syn.thests, however, has bean .. tu:rther reduced. Clhemtoal compounds 

avatlable from btologtc sources as well as those synthestsed tn the 

project wtll be screened~ parttcularly those that are acttve tn 

etther ratstng or lowertng body temperature. 

As heretofore any agents whtch prove to be oJ tnterest tn 
. 

both on transplanted 

"''"'···'·'''"".:. 

• ,,.,. -
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a.ntmal tumors ~n4 ~n c_an.ctfr ·patt~n.ts. _ Tht·s cancer\1 P-1fse o! the · 

prt:Jje:ct wtll b/e cotktdered \a by..-product t>_f the ma.}oJ. objeott.,tt, 
' • / ·'; 1l, I / ' !: 1 

zohtch totll be : dtr~¢tea to .tlhe pr~bilem ?1 -stress. 

· jV~RNJNG NOTJ.CE 
.. ,., .. SE~}~t}.!i',f~TE[ElGENCE -
;A,tfl{C!$ ANO 'METR'ODS JNVOL VED · ~ 

,· 
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RZ$/SAROH PROPO$AL 
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·.-' ·'""-

.1.- PBA.RNA.CJOLOGT AND TOXICOLOGY 

Phar.macolog~st and teqnntctan 

~ toxtcolomt · 

2- CLINICAL SCREENING 

Oltnte~l asststants 
,, ' 
l 

Olertea.l help and suppli~e 

Ohemtcal suppltes 

TOTAL 

WARNING NOTICE 
SENSITIVE iNTELLIGENCE 

~;iGURCES AND METHODS 1NVOL.VEC 

\'. 

. !,'· 

· .. 

-·· ...:.. 

$12,000.00 

l 0 ~ 000. ()0 

1.2,boo.ob 

$1.2, 000"' 00 

:1,000,00 

$l · ·.· ~00 • 00.: · ' ,.1 ... . '' ' 
::. ·-i 

.. ,} ' 
J ~··· 000. 00' ; , .;1- . .. .. 

i. ~~ ' 

·. J 10 ood 1:b·o 
:· t . ,. 
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MEWOllANDUW. FOR: CHI£F, FINANCE l)lVISlON 

VIA ; 'fSa/Bada• OUlcel' 

···SUBJECT- ·r MKULTRA. Sabprojec:t 45, laYolce No. 15 
·., Allotmeat 9-2SOZ-15•90a · 

. 1. , IDYolce No .. 15 ccwel'lDI the abo\"'J aubpl"oject la attaclled. 
P:aJD:leDi ~daould be made as foUowa: 

. 
:.~~~~~]i~~i~0~,flji~~i1IR:~~~~~~t~•~··c.~·.•··k .. :·to.·•.~c.·····lal······. u .. ·· , i. Tss. ·.'~crni. _cal Dlvi~ioa •. . }· :. . . 3 Sept~bel" 1959• 1 · .· 

t :3·.~::;· f:~ti~'a,:•i·.1.•~.~~at.• t~~oi4:... !J~..,..a-, •lac~~ 1t b &Atld.pated 
·tlfaJ-:,Iijl,dUi'Qa~.:·.'J~IIa~•~:.1ilrw .~:~+~1111s~· lOa- tbla fi'OJect tbe ftl•• alaoe&lci 

I. ,!, :· 

Atta~hmeu: 
' !lwOice • Cenulcatloa••· 

I . 
.DbUibutioa: 

oria 1r z • Adu~..a••• 

1- TSS/FASB 
~TSS/CD 

TSS/C~ .. /}· 

·.• 

S,..,~FT tu .. _ 

·, 

Cbief 
TSS/CJlemieal Ql~iaioa 



r.-. 

' \ • i 

. j 
·1 
t 
I 

l 

\ 

.. i 

.·. ::.~Rr2~~~i~, . -·· .... 

.• 

·-~-. 

-~ .. ' ' 

. . 
. - .· ... 

:;;.,_,: 
. ~ . 

... - .-. . •, 

·I,. 

, .·. QRTIFlCATIONS 

(1) It la he2'ehy eeftlA~ that this h :tAvoice 
Sabpl'ojec:t 45 o£ wttrt.,Tl't~. tbat' ·.·.· ... •.J .rac1torv. 

· · aenicea ue l:»eiDJ ac:compUabed 1o . .. . . . · m.it~ aa~eemeata, 
ttw· a datalled &Jead& of 'lifl paym . .-a ;_\,~1~> ~ .. c:oipta1• . oA tUef.D TSSJen • 

. that thia 'bill 11 j.aat. u4 C0!'1'8d U4. tbl.t J.iifDl•Gc Cbc~eof Ul· DOt. yet. beOD 
m.acle. . ... · · . . . 

Data: 

(1) It b hereby ee~ecl::t~;·~JI:lrivot~•a~1ei110Sabpa-oJec:t.45 
of wtULTRA which ••. d\IJ.y::~p}irC)~.ad~ ··aiUI that tbe pl'oject 11 1:»411DI 
cani.ocl out 11l accord&D;¢8 ~tb. til_. ~emosoaada.ti.» datec:ll3 Apdl195,- ' 
from the DCI co Clle DD/ A, aDCl. tta·e ~·D•1oD of. tb1a authority ~il 
aubaequent memoranda. 

·Date: 

---· 
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DATE (fJ -~ fJ1, 
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FROt4: 

SUBJEeT: 

I hereby 

·~ 
( .·' MEMORANDUM. RECEIPT 

. . 1!-! __ · 

·-·~:·t~~i)f:'oliowing: 
. i . _-. :: ~ . - • ' ' ; _- ., - ' - - - . 

--6 
I 

•I 

Pl .... ret•rn •ltned .,~li••J of tllla rece.~pt 

T•--------~------~~----------~~~--
FOIIII 110, 762 IIEPLACU FC!RM II• at 
I ~· If IHICM MAY IE USID. 
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bo~aded !o: CDBFIDUITIAL ()·~ 
by e.ut!lor!ty of: 187475 :J ' ' · 
C.~te: J::.:o~ 1977 '--

!:2. niPDEf; CL BY 187475 ; .··.1\me .. 1959 ' 

,. 
. ., .., 

SUBr1BCT: Suppl.ei.Dt ·to -~tJec1; JEULTBA1 -SubjlooJect 45 · 

l. ~at- &ctivt~; -~ ~ ........ ~.- ... 
in em behalf or the Agency 11 the procmoeii8Dt · .ot rare ·cJind.cal 

. su))stancea required tor the varioua ·cheJd.c81 :ad :pllpiolojical · 
research pros;ramiJ: 1>eiDa earrl.ed. on · ia 'I!SS/CD• sa. ot t!Jeae atel'iala 
are deri ftd. traa a.!i'ect . qnthetic pro;r~PU umer tll8 cU.reet101l ot tlli 
Pwl4 anc1 others ari pUNbaee4. aa such .:fioca 4cBeat1c or toreiaa eource• 
when the oppo~tT to 4o ao aneara. . . 

S 
. 2. lfbe pu:rpOae ~ this auppl.e.-nt to SubproJect la.5 ia to a44 

1ib.e Rill ~ f376o•QO 1io all.ow tu· expauloo. ot ·the a'bove portion t1l 
t~w·l. P IILP IlliD?t ~tintt•• cl\U'i.Di tbe reaaiDAft1:> ot thia ,eu. · 
Tbia 1441 t1oaal. 'work· :bae leeu ...U ueceaHtZ7 'becaue ot clevelcpenta 
ft1cll baYe te.k.enl'll.c,e 1D cmier part1 or taa. . naeU"Ch Fotz• be!Ds 

:r= lirb7 n~~=~~r -r- ori&ib1 .no-= 
A-.. 3• All e.a~'b~~tbe 
V present grant . W.i ~~lllli'ti• 

Tile origiDal · ·· em:. it.· rel»rur.i'J 19'9 
-.. $71,5oo.oo. ali0\i14 'M-.. apiut 
Allotment . . ·to ·'br1DI the total tor 
this rear to & total .. , .... 

Attachment: 
Orig. Memo. Onl.,' 
Budget 

Do'msrade~ to: CO~:FfDENTIAl 
by al.l·tho:-J. t.y ot; lS747:S 
4ate: June 1977 

za lUPO.Ef; cr. I:lt 167475 • 



; 

~ . ' 
' ; 

- .•:1 

. -~ 

i ., 

.... , ,. 

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

x~. 1• propo~to · ~~ ceria1zl me1i.itute4,Da.Ol• .. 
. c~ ~ ~·f·~·~~tpa~'b7·t1Je spozu.orjfftD.'9SI1.oU·. 
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aDd to cbaracter1U tliflae ma~nala tQJ: ·~ ~or·· Ue ill 
"fllrioas Pll1•1ol011caijr.top;-.. · . It 11 e•t•tea. tb&t··· 'the 
!OUov1Dg budp'l;'ftll.:bi•···tequird·.fOr .• ix J&ODC.; 

Sal&rieil ••••••••••• :.~ •••• $3,000.00 

.~·~ .•••• ~ ••••• •·•·•••••• ~.00 

WARNING NOTlCE 
,. SENSITIVE INTELLIGENCE 
:.,OURCES ANO METHODS INVOLVED 
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MJtMOBAMDUM roa; CHIEF. I"INANCE DlYJSJoN 

.4 :- ..,. • 

t TSS/B.ulaet· Officer 

, MJC.VLTllA, s.bproject u. lavotc:ellfo •. lo& 
AUOCI:II• ,.~QJoT~-,oa 

·. ..... ' : ... .. · 

··~· 

'·'· 
' ~- I r ''. 

. 2. Ptwe to~d:dl•c·:i._.·. R•.:···.·: · cld.t.Tss/aa.m&catlnvwoa. 
darooata -rss Bwlact;:O'dl~e~.·wu. tb&AZZ-Jue·t959. OCIM&- · 
&aYOlc:e• wU1 follow.. : ·· · 

4':...·~ \.·.: 

' .. 

I 

AttachmeDta: -. . . -· ___ .. 
IDYO!ce • \cenltlc:atloo• 

'\ 

DutrlbatloD: 
Ori.a I& Z - Adclr•• ••• __ . . ... ____ . 

1- TSS/FASB 
_/{- TSS/CD 

TSS/CD-~11June59) II-

'": 

Cld.£. 
- TSS/Chemlcal Di.naloD 
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nrncea ue _,._. ~U.Iaed laaeal'duee ..W.aa..,_ aa~•-..e.. · 
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--Date: 
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. · canie4-Ht Ia aceol'flaac• Wltk &lie JD-O~aDdtua dae.lll Ap•ll l9JJ lttOID 
u... DCl to tile 'DD/Ae Ud: tb uie-.1-. ol We alltll~•ltr 1a .ua...-. .... 
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Do7::!z::-odod to: &JmfmnmAl 
bV C:l't!l:~ri t.7 or: -~7~'18 
eate: J~e 1977 · 

....... 

. -

. l.. . '!he acopt f4 
DOW· ..,..a. in 'bJ' 
\1llder t1le 41J:ect1CIII. 

-

t'WlctiClU apecit1~ . . . in With otbez' ·~ 
~Joe~. Ia paen;l1 ~ ri~ .CUOZ't Ullder tbi.a ~Jec1i 
VUl. CCIII."tiDUe aloDg tbe l1Del -~ 4olll m. Jll'WV'10U JU.n• 'DaeH 
1DTOlve the ayutbeaia 81.14. ~olOpcal aa4 c:Uid.aal. eVIJJ.Ia"t1cm 
ot cGilpOUDia ot tb.QM. c:bem1cal. tud.l1e~ w !lave apgl.1.c:&t101l ill 
tbe pa,chocber11cal aD4 T t1el48. Dur1Ji8 the pu1i ,ar ill,pcr'..at 
progress baa been . ..u.· 1n the area related. tc> atreaaor cCXI}IOUII4a 
m1 tbe relat1oaab1p .. ~· tJ:aese · •ter1a11 to the pb1110l.og1cal patb11aJ8 
through vbicll lJOth. ·~·; &zd tbe reactiell tc> 1 t· are 111841ate4 1n 

• f-1"'.(,'} huan· be~. (( ~ ~ :~ ~·ot l'et•l'eD:C•:. tbe :rut ·~1ft 

~ -=t~7~Jii£~=-~ 
1a cloiDg reaearc!Ji :t.ll th!i'' ara JJM' bHJi·· the· l.I.Ot Of laicftrleap of 

• 
X_ tecJmiquea all.~~ :~;4ta~11t&ritj;·.••·~~ ~~\e ... ft.riouj tt.Pea. ot 
:r o'baern4 ph.,..... •. ·.·~.=a iidi ill tbia. ~eet Cll.~cml.ar 

( atnaaor &pAts U4'1:lheii .ri\~ti~pa to·~ aaenta .for 
the tirat tiM peridts •. tbe 8zReri.IDDtor to· mate tbia 4iat:I.IICtiaa. Clll 
a ra~OD&l. 'basi•• AJJ• · iiia1C.te4 iDtbe··· attache4 ~~· tbia 
e4w.zatap v:Lll be ~ 'dun.q. the c:cad.zas -~.With the foll.oviDs 
pals 'in m:1124: 

(1.) ·l)eVel.oplllleD1i or •teriala a. wo!mipa ~or .. tbe _procluctiOD~ - -··- _ 
max:l.JIIUDI levels o:r Jh181oal &Dil emot1oa&l. a-tnea m huDaD be!Dp. 

( 2) Devel.opaeD1i ot •1ieriala aid teclm1quea wbic:h ;F04w:e a 
•xJDIUIB a1iteDua"ti.Oil ot atnaa 1D humall "beiDp once 11i llaa -'beell prccluce4. -s . (3) J)eYel.opalent or DeY all4 IIOre rep:o4Uc1~l.e 1D41c:atoz'a ot a-treaa 

' . tAall thoH llOV 1n · Wle 1D the- ·A&eDf:'J• 11ae ..--1• 1D 1ib1a will be 
( on those 1Micatora ldaicb caa be lle&l\lreC1 2.Jl4Uec"tl7• 

(4) Bluc1dat1m ot the a1pU1cant properties or 'the nept1ve 
l'lb&H ot atreaa 1n Ol"der tbat :paychololical teo1m1quaa ..,- "be vorD4 
out in other proJects to _expl~t tlli• pbaae ot tbe hwaan react1cm to 
potent emotional atreaa. 

Do-:ns~aC.ed to: i:rl'lH!"f;t•1•at .,:,,, ... •J.n b1 

by c~tr.o=ity ot: l3747Q 
~ate: J~3 1977 
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Da'lm~ad.ed tor. ~~!ml1FM1 
·· by aathori t7 ot: lS74'75 

catc: J-.:.na 19'77 

. 
3·- '!!te total: .. coeil ot .i:hb pro4eci:-~~~•-~c& Of .-:;ear -

..w.~ ~~,,co. attaqeadotalak~:ep:!ast · 
. ~Al1otaeu= 9-2~902- . . . 

J., •. · - ., iil!li ·u ·· -~ been n · .· ·· etecl• to ~t a · : 

c=~=·=~~t:~~~~ e 

Attachment: 
Proposal 
Ortg1nal. onlJr 

...... ---"... Pti'IIIU.J.' eqm.lJIIID.' 
be_ ret&1D84. b1 
· ll.eu--ot-:hi&~Utr Oft:mtllil rilL.._ •• _ 

Jo~:" ..... .., d ,,. '"' ... e to: Ci~f/i:'Dn•nu 
b7 a·· .. ,_ ~ . ti n 'n • utL 

...... ~r2. ty o-r: 187475 
date: J~~Q 1977 . -
!'2 !M?Dl:'l' • CL BY -- , 187475 



- SENSffiVE INTEWGENC£ . · .. 
.... """'"'~AND METHODS INVOLVED . 

.. ?)·>~:.·.·::::> . :<· .... :, . . ' 
financial sup port is heretiy)r4!t:q~esie<l 'ttili be· 

.. .. A '· .. , 'o' ' ' '~ ,' ·-

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

the hypothalamic and end~c'r~ne inedh·a.nla~· af stie--dana:·:'I~UIIam,lea.~; 
.· " . - . i . ' .. 

outgrowth of those _suppor~~clln the previo-us yeaor· •. 

The screening pzoocedures to be used have be.en 

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'pends! upon the aurTival 

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

and has already been put to-prtcUcal use in demonstraUJ1g the role of 
-·- • f 

lhe hypothalamus in survi~a,J;:.Ft·i;;:~dd:Stl(:»n to thiai ov4fr;;.afl sur~t!:ai.:: . 

sc reeuiug techulc ~ sere~~!:~~ te,_~-~lltca· h~v.- b.e.e~.~.d~~lsed for inve~~~~at•. 

It is proposed to continue w:&rk on the negaUve 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-rape_u_fic agents at the enzymatic .l·evel. See 

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

systems in vitro as a method of- eva·l-uat1ng 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 p:JO)bably tr,e most basic. It is proposed that we • 
f~xploit this new· approach to our utmost in the next twelve months. 



Tha chemical 

~outiuued at the 

_.... a~d the~e:c. awl'f:.la'fi 

'.' 

in its acute or chr-onic ~h~~~s:es . 
.. ·:· ·. 

will be used for screerUD.g and proper,toxicity fltu.'dies of the 
. ' . . .. . 

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

WARNING NOTICE 

"'""'' SENSITIVE INTELUGENCE 
''"~··URCES AND METHODS lNVOLVfD 



PHARMACOLOGY AND TOXICOLOGY ! 

PharmaCologist and teclmician 

~toxlcolo~ 
Animal care-.er, auimals aud aufmal maillteu.ance 

CLINICAL SCREENING 

CllDical assistauta 

Clarical help and supplies 

Chemical supplies 

TCYrAL 

:NING NOTICE 
riVE INTELLIGENCE 
NO METHODS INVOLVED 

: ' I 
·-i .... 

• u.ooo.oo .. 

10,0.00~00··· 

.12.000.00 

1,0.000.00 

5,000.00 

1,.500.00. 

'1.2, 000 •. 00 

tM.ooo~oo ·. 

15,000.00 

4, ooo'. 00 -...:!!r.SOO. 00 

$ 71,500.00 
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-· OC'Z"1e4· ou.~ m ~••;•··•....-.·d~Aed.-13 ·AJI'U 1953 -· 
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·_ 1.. The -~~--~~-~·-· .. ····~~-12. DOW' ~~- fn b,-· ..... . 
··· .1/ 'l11'.ll!.er the d.itiect:lozf ·,. ' "'l.ttr'HH!! cu~at~n:.-

f'unctions · · · ·· 
subproject• ~ h gezl8~l1, 

.... ~ rill cOntinue . . . 
- · inVol:ve the qrithesJ;j and ..... _ _. _ _ __ · _and ~l.inical evaluation of 

caapoums ot those c~c~1 'f,:Bm:l.li-'s lQ:i.OifU to bave aPl;Ucattcm ill 
the pqcb.Qclielaical.· ~ · ~· tleliJ.~ •1/.CUlilcal. ~k 1n · the "J26tur&l 
tcmc psychoses" cazo:r1~ ou:~ last ::fear :lDllcat•s tbat.J'· 1n pneral, 
the: U&et'\11 (re"ferslb~');p~e.s- Of:·. SUCh•J'87<:~Q8~S are rel.ated to the 
presence Of ~oua .. c;~~~;!•;;,st~~~:tCU: -·~l.ri;al~ --~ ~be c1~C\llat1on. 

·.ifti&1~,~-,~,t,~ar6eb7 
. tl2S;f: ~-;511~·~·-·.·.... ·,· : .: .:;~~~~~~,~~·;·}. : ) . . . . . . . ... . " . . . 
· __ -~Dii~;~_!:::e~r~li~~!~:~~=:fj_ll!:l1:~::'f~~!tes 

~i~!;~IB"i~~; 
be re!a.ted to· stUdies."-irec~l.Y: c~erne4 with- the prcd.uction am 
control of· the stress reaction 1n bumazl bei.Dss.. In Une With the -
requested reduction -~. etf'ort ·UJ:· biochemcal,;· re~earch in TSS/CD, the 
~1ng ar this proje~t- auring_the: cCmin81£ar has been i'ed.uced.. sciae 
3!Ji'J over last -p:ar. . . -

_...., ..Q . 3· I ··•r.c·· also· 11erves as a .pnerai consultant to the 
v"' Agency, proVides services of' a sensitive tl&ture' on an ad hoc basis, 

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

4. The total cost of this projeet for a period or one year will 
~ exceed $6;;200.00.. Charges·· Should be made against Allotment 
:..... _ 2502-1m •. 
c:y-;!J~C:Z. -?~- -f;~ 
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~. .. . nqueatea.: to submit a ~ 
acc~tixlg or ~ coP7 .. · the hDJ.'a atmml audit j:eport tor'~ tbe 
apoaaor'a ~ctfon~ __ Aiao, 1t ~~been req~~ted tl:Jat ezrt uo-
expemed tm1a sball:-be :returned to tbe A3enr:i. -

perm&Dell.t equ11111Ut Injliil~ 
11111:~·=-~J 1 be_retaiDecl b7 I in lieu f# h!gber overhead ~tes. 

f 7. lt vas ~ agreed. that aoc\DIIelltation ad iilill 
't~. travel eXpelises which are normal.l7 reimbursable 'b7 

53 I. shall coutorm v11:h the accepted practices of tbe hnd.. 

8... agreed to ccmpJ.7 with the requ:!relrents or 
the Memorandum of J\Feement. · 

•..... 
'~ .. ' . ' . 

. ~ 

... 'l'SS/Cbem1cal D1 Vision 

.. :.,·._f} ... : 
. " . ··'···· . 

Date: ·-.. 4:~ _ J.-1- If J;f" ~ 
/ 

Attachment:: 
Proposal 
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-..... ....... 

' .. 



-Tile re·s·earch 

period for which fiu~~c-ii't_support i~~ ~equos't~'d 

an analysis of the neura_l and eu.doc.r.lne m.ec:llauis~ of 

the chemical -agents t-hat influence it. The s.creenl.ng proce:dll~f:it'8 · 
.,. 

are based largely upon thie 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 pos(~ibly active COJ:Jlpounds will 

an..d the ••• 

:; .-a and these chem!ca!. agent,~:~ w:Ul be ~creened for theh· 
. 

capacity to provoke strc{s·~:.O::f·~~~ s:.i}\;pr•~*s_t.h:e st:t""ess reaction h1 
-"·' -

its acute or chronic phaiSE?S· Thei~s~s employed on auim:als Vlill 

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

will be carried out as h~r.etofore. 

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

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

appropriate patients, the initial sc~eeuiug 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 froni 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 

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



will be considered 

will be_direc_te_cL to .t~e problel!l 

~~.t'.·; •• • .. ·-



.:·~ :> ::.:.~>; ·::: ~·'.' ::: ,\ 

PBOP:c . BD:DGET 
1'9'58 - 195.9 

~ 

1 - PHARMACOLeGY AND TOXICOLOGY 
.. - . 

Pharmacologist and teclmician ·• 

2 - CLINICAL SCREENING 

Clinical assistants 

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

3 - CHEMICA!. ~INTBESIS 

·.consultant 

Chemical Supplies 

TOTAL 

1.200.00' 

12,000'. 00 

9,500~00 

5,000.00 

l,SOO~OO 

5~ 000~00· 

1,000.00 

' 33,200.00 

'14,500.00 

4,000.00 1'1,500.00 
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MEMORANDUM. FOB:· THE RECORD~· . 

SUBJECT:. 

1. The scope of tfitS:··s· t1DJ)rClll8Clt u ..... ~·~'loi.Joo~ 
now engaged tn by the . · .· · ..... . 
under the direction of TSS/CD with the exception·· 
functions specific~lly mentioned in connectic)li wit~.nrr••"~" 
subprojects. In ·~neral, the re,earch effort under i!li& cnlt'!ln1~0'1 
will continue along·the lines laid down in previouS years.I These 
involve the synthesis and pharmaeologicaland elinieal evaluation of 
compounds ~r those chemical famil~es known to have application in 
the psychochemical ancl "K:~ fielcls ll Also, last year, re~earcb in 
the field of so-called ''natural toxic psychoses" was undertaken and 
will be continued during the col!ling year. 

", ·~· ' 

. .. 2. ,The attachedproposa~f~om~--because of C., 
its uncla~sified st~tus,. is couched in therapeutic t~x-~s; therefore, 
a certain amount or translation oi its substance is .1~.ranted. Very 
briefly. the studyon"toxic psychoses'' has permitted the possible 
sources of reversible.psyehoiic and,lor comatose .condit;ions to be. 
narrowed dOWn to a ~r~ble maximum numbe·r about. which CI:'itieal 

i . .. ·;e>:::.:':· .. ":: '<::.: ,., :::." ".;··:c.·.:. ··.'::;·.;·;: . ... ::' ... : : . . . . .- . 
experiments can be des~gn~ to test. various hypothetical cnem leal 
mediators. The· chemi.cai. synthetic .illld • screening program (some 
100 new compounds d\lrmg·the year} has turned up three compounds 
of 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 .w.ld.ch reduces bloocl glucose; another which 
acts by aU routes, iricluding percutaneous, and which appears to 'be 
the chemical mediator of "str~$s",. and finally. a compound which 
is also. orally aetive and wi'iich.is· a very potent new type of bar~it~~ __ 
ate and possibly alcohol antidote. It .is now proposed to reduce tpe, 
volume of .!_l_l_e synthetiC?. c_E.~,!Oical effor~ 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 "of one year will 
nof exceed $100~ 000. 00. Charges should be made against Allotment 
7 -2502-10-00l.S' f,!, :..<,>!),;,...,. .. 

fi • 

> s ,.,?ei 1 7 · II!' • · 7·.~. ~. .... !Mt 
t~ii.IIElfM.Mkii.J,_JIL d:··-··· ..... ,... ·--
,1~R rfi]ft7 IJJ•If'lli& . ;Ita.,, 

.. ~-·-~-
.-· 

-



.pe:E"IJill'anletJbat~ei=.fJ;~ll..,il).. '(\ ; .. 

lieu of higher overhead r~tes~ · · .. · · · ·· · 

. 7 .• -. It was JbU.~.~l .. fY.agreed.tltat d~um. entaUcm an. ·.a: "tti.r.fii·.ifo.i 
travel ex~enses Whicb·are. normally reunoursable by . . . .. . .. · . . .. ·. 

R shall con!orm with the· accepted pract~ces of the Fund. .; . 

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

- ~.:.;.. _________ ..,._ ---

• . . . Chief. Branch II · . 
.. ·T$S/C:~emtcal Division 

~: 

APPROVED FOR:OBLIGATIQN 
OF FUNDS: ... - . . 

Attaclupent: 
Proposal 

Original only 



was begqn UDder the 1aa grant. Ill the ~~ProPosal it tS plADDed to stud1 various 

phases of the uremic _state·~ two major Uues. 0Da' of tbese is tbe biOc:beZilipal ~ 

pathologl.cal investigation of patients- .admitted ttdJ ••• ,.......... ....... .B 

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

-·. 
rendered noafunctional by the ligatton of the. ureters. The major aspects of these two - .·:··--- .. - .... - .... "'-- ·-- . 

1nvestigatiou8 are discussed m the appended report. 

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

uovel.llucose metabolic bloc~,- .. ,: ,-*eare:~y: iJnrestlp.tiDI a series of. 
' 1 !' . . .•... :~.-"" '~ ~-" ~::·;·:··· ::.: .• '· "'· ,' :.. .,_ .. : : . . . • • ·- . 

also appended. 

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

wbich we have shaft produce the stress of _pheuomoneu aud associated rheumatoid itatei~ 

The deta.ilz of this prop08al are also app-o'ded. · · 

Tbe fourth. pr()posal coi1cern8 tbe continuation of chemical synthesis of a. 

variety of piperazine compounds w!W':h will be liDked with sarcosine. This report is 

also appended. 

A simUar line of chemical synthesis is also bo!Dg carried out on 

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

continuation of the investigations o.fl···· 



... 

I-

-. 

demonstrated by correlation orllle' PatliOi~~~ps iJl~ hein wttll tbe blood c•IDI81~::-- -· -

prior to death~ In one p-oup· of cases the toxiC effO<:ts are caused by acidosi.IJ ami'these. 

effects are not depeimem uPon tile level of the nonprotein Ditxopn or potassillllllevela m 

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

damage with death of myocardial Ussue is foUDd 111 the heart and these pat1eDteJ d1ecl of 

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

accumulatiOil of toxic. nitrogeu.OuS sub~ea· h:;: ~-bl~ or rei&ted compoU:iid&, ''the 

cardiac damage is associated With un.usUaliy·bigb. nonprotein Ditrog~:m levels in tb8 blood 

. . ~ ' 

toxic nitrogenous compounds ·are. diam1til) .• d~rl."latives of· aromatlc llUCJ.ei. 

The work on vemie toxic. states is b~ ~s~ by the a:ul;ysia ~-the 

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

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

(c) poisoning of the ki~eys with derivati~s of uaphtbalic &JJhydride. 
- . - ---· . . -- . 

Since it has now been demo~tm.ted_ that there are at least three componenta 

to the uremic- state (l) 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. 



.,. ... . ... • ~·· ·~ 
-·-·.·~~ 

--· ··:....~-· ~ ··-::· 

states m patients. It is also pO&s1ble te ~ th!s·Wit!l ~fiul.d determt!"llilou~ .· 

In the experiments that have be8n set. up Oil antma}s·we bave livfDg for pertoda" . . 

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

kidneys are uon-excreti.ug because of UgaUou of the w.:eters.. In the IDiUal upeJimellt 

on these animals we have been mterested in simple fluid redistrlbution in the uremic 

state. It has" been known for some time tbat patients dytug of uremia may lhow mcreased . 
- ·-~·------- ·- - .. --~--- ···-· . -

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

accumulated transudate in the peritoneal cavity, in the pericardlal cavity, iD the pleural 

cavity or iD. the menillgeal. cavityof~-SUbara.chnoid space;. In ~ .. control antmals and 

in many patients, death .from ~ C>ccm befon this cb.&qe iD. :fluid diatrlbuti;. l2aa 
. ~ 

occurred. In oar experiments, by gf.~ co~oue we can markedly 1Dcrease tile trauu

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

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

change in the distribution of fluid is important since in all the textbooks on uremil,priQ..J; 

to recent potassium ~~es;.t the ~~~-.s~ as ex_!Mplified by psychoses and _coma, . 

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

bits of ignorp'ance 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 :ln. 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 control.lirlg factors. One of these is the chemical 

'U'C· 8~"1}.15 F'iiTIIJI 



.. •.. .--~ 

x.w-

or otherwise ahr tbe diffusioll:lDBmbrane.· -Tbe seCODd factOr 18. the bte)JOJI.t' o ·. OJIQ-~ 
- . .. . - ' - ._..__~ . •. . . . ' ..:_. ' . . .. ; . . ' . 

--- ·- ····-. --· 
. ' --:, 1> . •··. • . . : .· -· ' . . . - . ; '. ::_:: 

of tba dUfasf.ou membnue wttk ita J1vmg- akuctw:e ami c~ matriz. Ia-~ JM1:8t. _·. 

several hundred years the taming iDdustry has. been workfDg w1th the biochemical·· 

properties of collagen aiDce leather is 90 to 951 collagen. The workers in this fDduatry 

have accmn111ated a large amount of informatl.on on two different agents. TbOH \U.t w~ 

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

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

The first class of agents is termed lyotropic and its classical member is dUute acetic acid. 

The other group of agents is called tauuta &lid tbe claas1cal agent i.& talmic acid or the 

pyroga.llic ainds. This groupclf~ntacalirbea.P,plif!~-t,o tbe dUfusi~meJilbrauea to alter 
.. . . - . 

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

their reactiou. Since many of·~·· ~~cierebrll states can be attributed. dil'ectty- tO .: ';· --- ..... -··- \' 

- .. ; ! 
'. I 'f 

hydration or dehydration of the-· cerebrals~staDCe,. Ws 1Dve"Uptlon of -the dlffus1ou ~ 

into and out of the serous cavities of the meninges· offers a. fuD.d.a:meD.tal approach to studY 

of one aspect· of cerebral fu:nCuon. 



It is well lmowa. that the brabl m itS 'metabolfc .~relies~ •. 

gl~e aud oxygeu. The Jmpo$ac~. O!·.tbe ~oa of gl~e to cerebi'&l ~·~ . ·· 
-- ..::.:~·~~'.··~:_.-... -. . ~ - -

first emphasized by the introctacl:s.on ~ fbau!ht -shock tberaP.r mt0 the treatmeDt f!.. 

schlzophrenla. Th1a form of shock tberapy waS subsequently replaced by eJ.octr1c .,., 
- ~. . ··~ ... · .··. . . . . . . 

but recently- . . · . · · ·. 1 8 

\I has shown that m diabet:b:s the peychotf.c state C&ll be .induced by 1~ blood S1lpr 

ill the braiD. from seustttvtty to iDsUUn and can be ~rsed to oormal by ~ tntravenO'Iis 
. . 

administration of glucose •. The author has been interested in sabstitutiug orally active 
. . /. 

-·· ----·- -~ .. ·-- ·-- --- .. ··¥~-

and nontoxic. chemical compouads as a subsUtute for 1DsU1ill wttb. tbe hope tbat more 
. . 

simple methods can be devised for :D:todifyiDg cerebral metab.oUsm. A series of atlr:yl 8Dd 

allqJamino esters of OXJ-diaC~Uc_ ~1Ci~W~RtOP1R4 w~ch blOck some.phaae of the 

Kreb's cycle of glucose metaboUsDL. ~ aact. point of blockage rimatns to be determtDed. • 
. . . 

The phenomena of blockage by these compoUDdtr,. however; hA-,e been demODBtratecl iD. 

animals by showing tbat they prOctace glycogen storage 1Jl tbe llyer, heart, and kldDeys by \ . • 
. 

preventing the conversion ofglycopn to glucose. For the first time it haa been poss:lhle 

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

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

The phenomenon of glycogen storage was first produced by both the dimethyl 
,. 

and diethyl derivatives of the diglycolate compounds. The initial experiments couisted of 

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

6 weeks to 2 .months. The glycogen storage waa most ma.rke<l 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, 80 that the blood aud urine 

studies could be more easily made. It was shown 1n rabbits tbat the compo1.1Dds 1DitiaJJ.y 



-Ill aae next experb11eJit:the ,cOJill)C)UDds_: •.. · .... were ~:ot.ny~>t.a~~ 
... ··.·, 

muScularly or iDtravellOUSit~-eaie_! Pll!ll~~&Dd:~~J~~veD::c~Jt#.g·· '· 

·-
. ·' . ' ., . .. .·· .. " ,.• 

patients have~ able to tolerate the oompouiu!F aJJd ~ugh it bdtially~ , 
, . r / ., 

lowerhlg of the blood ngar, if the dose 1s not illcreased, tliere is 'acquired toi.trance to 
0, 

tbo hypoglycemic effeqt of the drug. 
. ' 

' 
In the next expe~.,., the drug.waa amnhtJetered to four diabeUc patients, •. 

The blood sugar caa be reduced m fresll·diabet1cs.n0t.prevtously S1Jbject8cl.to tnaulin 
.... -

from a level of 350 mg.% to 2so.·mg%by the adm:fmstrat;ton 91 aso mg. of. the ~ompova<l. 
I . . . 

• . i 

, Diethyl is more potent thau.~e,tbfldert~ttv~~ ·· lJ1:0tbe~ cf18betic8 the blood sugar 
, ·. · · ., r · :. :' : · · ., . · ... · : · · 

levels, can be. sattsfactoriljr~~~·-~()~-~~«t:qf S uj 4 weeb ott small d~ but 

' . 

lowers blood s.11pr by glycogen storage, but does not fncrease the oapADity to bum aupr. 

Insulin must therefore be added. . . . , 

In another group of UJ)e~c:nts about to be lllldertaken, it is plazmed to 

administer 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 accompamed by complete relief from pain on high dosage. This meutal 

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

- in the brain. 

It is planned to syu"'ize a group of allied compolmds and to broaden tbis 
~ 

line of iD.vestigation. 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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. .... . · 
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Ppl!!D•lop o~ !M· 1-n-toq P!pcp•t )' Jrp- B• ... •••. fta 

,..,en& or at•Ual' 1Ja.1ViOu ·ft1aatuc••d pia. ••• to 11nac \t.a_. u. 
. . .. 

1aoa1 cap11lar7 'becl-n.,._. .UJ»C"~~1'• \Jie ;~ ot tl..u ..a_l_.;.., .. . . . 

ato Ua soae of 1J1J11J7. lot' of tJsa earaWI&,e4 flllicl n\'u'U tO .

eu.l&tloa \7 tha l.ppll&tlca 11--• tb ~t017 ~ ooapn•••• 
.\· . - .. ....;..... .. ____ .~ • ...... _.:.........,. ·-- ~·· .. - -- - ----·~. 

capillarlea aJlel-.emalaalntt 41ata48 .. ~t1ca. wldch are -•1'84 _. 
Jmlleroa• •epta to the later•UUal tl.1d4 ~eat. 

be .aclU1ed. u\.lnt\lal. tlld-4 fiooa \h• · UJ\Ii'84 are& vblell retvaa Yia ·. . .... ' . . ; ... ·· . ' 

lpplaUo~ u-..... ~ •• ll.hQlct \5._,_ ~ •• ~ -.... !M· .. ~!4 u .... ~ 
wl~ 3 \o ? u,a. n.,aacta•"br··ll'bera~tjac&atlltOcll .. VIdea .. , .. 'he .u-;. 

•.. 

~Uoa all4 renm to -'• ~eel die _." • ..,. •ene• '• anti'alis• t'-
~ • ' I . -,·• 

... 
I' 11_ 01lttoar"7 \o a.scnba Uae t.-- respoue ~lob ~oUon 'he 

iAflaaatOJ'11'8aC\ion \0 localiliJVT &I & ca-Uf ... 1Ye ..... 1 .. , wbUJaliJ. 

ldghbo specltlc aact sear~ 100 pel' ceat efflat•t 1Jl 1\1 ad. real\•• A 
~-~-- .. - .· .. -

·~ of the allergic cllaea••• mch .. hq ff!lftlr, ·&I~ 1U"ticaria aD4 ecsea . ·

..a tile occvreaoe of acb v-ue reactlod at fatal uapb1lax11 or ez\ea-

ai'W'e necrosis 1za \he ~lma'• pheJIOIMiloa laclic.tas th&\ aa\i'b~-aaU&a 

reacUoa 11 no\ aa acc:ara.'e IUI4 ett1c1ell" aa ~ll'llll1m01ocle la lei.A 'Ill to belle"Ye • 

•• 



anie Ji2aaaUo tenr.l"hfti.to14 afthJi\la~ cllaaea1Da'e4.11apal ~snu.< 
. ~ . . . . ~ . . . -: 

... 

~~1t1a~: capY 'laJ7 »laW•• ·tlnllboata. 8114 *9J.•o4 .. ta. · u ..ut114 

._ tonaa ot ·:b,thuia ·p!la...O. ·1B41ea'•~ tl.t thtft. are at4l\10Bal em~naru~"11~ 
- ..... . . .;. - ·~· . . __ .. __ . -· -. --

or trmeUOD& fd.. t!sa aa.ti~~~eacitca ~t ,;.,. ao\ 7et 'b84111l -lol~·-··-"''"':a: 
-~ . '1-;,;_,. :: .·· 

. ·- & ..... of·~· .. atbOI" JaU " ... -~ ... tlla't -· ot .. tucU.Ou 

f4 the aat1c~'1'boq. reac\loa 1a to pi'O~OIIC ~ ~t-017 pz-oc••• 117 

11laes'a\1D& irri k\iD& -1D••• 'tddch 'tor vaa• of a 'better twa baTe beea 
.• 

' .. 

a.ortbe4.1A \be l1Mr&\ure·aa •a1oD ltoU••·• l\ appears *' 1&\v•'• olu•• 

&114 110a\ :reUa1Jl4 aeau to cOJilaa' 1DJm7 imd 1Dfe=1oa.ta •• 1lltlulato17 

pneua-•. ad al~ the lul!n•-~•• _ ~ -~~-•aod~ ·~ -~-~c~ea'i l' 
aauthalaaa 11 a\111 ldatm•tacl ud · Jironaiaa ~~ •4• tor aatlc•-aatl'bod$' . 

1UI1oD to prolcm& iBtlaBatton uadel' .cial cheu.taace•. !he fact that thl 

c•b1Dat1oa ~ aattga aa4. ~tiboc17 mdon . caa itaeU iDiU.ate an bfl.aalato27 

. HtlpOIU.\S · te dJ.7 \oo vell· cl...m.~tect b ouea ot ecll--., vt!carla u4 

·11q f"ftrv~ It !a~·-vl. the P'$J.\eat: aUcUoa to cletall• that aa lactpt

ea\ case ol baq twer ca:a_ 'be c1UterenUate4 ~~a COIIIIOD col4. 

~•rlaaD'-~loa vlth a&Y.-.11J'rl.t&t1Dc •iDe• baa tinall7 penait-Mcl 

tu c:lw.n.Gteriaa\1w ot a aulaa\alloe, ~1u ve • .,. ,.,.e4 11alaname,• vh1c!:L 

n b•l1ne lit aa •••a.Ual par' o~ aaUgtBHUL,1boq l'e&e,lou. ~ 1t'b81'&Uoa 

t4 Ada aa •1M. ~atuce .cbu1JJ&. tbtt aa~1g_~u,1boq r•c:Uoll llaa -~• -· 

•a}al"a'e tuact1ou: 1. !be ~1tant a111ne or alarmine proloacs the loCal 

1Dfl.alator,r 1'88Ct1oa. fh1a 1 t cloea b7 al taration ot the cap1llar7 vall of 

the a!!'actld loeallt;y iD a .,r• IIL!'ke4 taeioa thu. hhtuiAa or •H"' n.bs\anea. 

2. It triggers the ceaeral adaptation~ svadro•e in the adrcals. releuinc 

cortiraODe, vhicb iDCrea.sea the aDoa:R\ ~ 1=-me clobullD U'berated tbl"ou&b 

\he b~~-up ot 11mphold tbn.e. %~ rep.ti UTe bJur,y don DO~ occur, the 



. ,··,·~_.? .•. /_~-/~;·~~t! .. ~~--.f~t;_· 
! :,'1···· · __ _..: i~~-;~- 0 ~."•0'.• ,•",._:..._•, ":.~ •• • -~ •o'•,< 

W•GJ t_: ~ 10: ~~PJQlOD& .. \1.. 1Dflia...IOJ7 ~~ Is, .... 

lai't»lt_;~,~-.~~eat ~~~ -~~.~.the~ tla __ ._: 
· · \l.-oi~uoa:._' --~----~~~~:~$it ...... _~~ ett•• d4 

, .. ·: .. 

110\ Jlfttftl.S.Sect 'ba.\ pnlo.ca •• ,__.al. a4aptatioa IP4zo• aa4 u the .... 

u .. pro~ba aa ..N .. r. -.zokecl . ..,.iloVJ.u. ••• · wlch llaa 'be•. 8I'J'OUOU~· 
.... -

t--.4 colJ.a&eaoua •on•Sa• n! la ~a!•A a a11p14of. t'on Ot' illcipi•t· 

t'11Jnu npas.r.. · 
' ' -

l\- ia \M pupo• ~- .u·-,n.a\.·a.....tcattOD. to 4ei8J1.be·tu ac,loaa 
. ; ; ~ . . . : -. . 

ot UI1De lrrltu'• 0t a.. alan!• cla••· aa4 • IJlow tha!P role !a viaer-

iJI& tiw alAl'll reaat1oa ~- \he aclftaa:L aa4 &lao \heir role ill the prodtustloa 

of io-caJ.led. dU'fue -~'icea:d;.eQi •. ····· Ye' Ia~- lt•• able .0• 3Jrocbac• fu- ·u. . . ... - .. . '. : _." ·' .... ·'· ····." - ....... ,_ . . . . ' . : -- . . . . -- - ·- - '~-

' . 
toU &J"tMalti• with zo~a--.tolct Jlcxtulee, a114 a: "+'IIZ'i•trt t4 ~-1edou 

Jl:aovJa as d.Ufue collaCD tU.II•••• 'b7 ln"iMD\ ..U.• ot l"alati'Ye dllple 

ohellloal. at:nu:ture. (J'f.C. ~~ • 

lzperlmetaJ. Req,Ua ot Pa1p!1¥ !a!• w1!Jl· Alrpbee Ja \118 OI"S&ia&l 

aperiMat 2-i rata were pa1D'e4 twiO'I da1l1 111\Ja a 5 per c•t aoluUoa ~ 

cl.Dietbll 41aztali'iie •. !he 10lu,foD .. 1D ieiue -oU •• appl1t1Cl to a land.-~ 

ot U1n oa ae Ud.&h approxba tel7 2 z 3 a. 1Jl •11•. !he rodeata 41e4 w1 tbla 

36 to 72 llour•. l'ealelea or: 1lleerat1ou ot tlla 1t1a appearecl 1a all rata 

11Yizlg more than 48 hov•. ~-~~~ect ~oa the epicle1"1111 wu abllaZ' 'o .._, 

ot 2li troaen-llnlB tard. vi th clestr.cttoa ol the 'baMl cella ot the epiderm!. a_ 

alld. -reaiculatioll c4 Jl'all:llet. la ao .. o~ "-•• rat;e at; aut;opa7 'b.• aclreuala 

ta1r:e chroaic !oz1c1v ••dta• &Del \o ·~ 1B cla!a1l tlla ettec'\ ot ~· coa

pcnm4 Oil ~0 qat;aiO Ol"pzll, W Mad or I"I.,I"1G'iDI the lftdJ \0 \111 lklJl. • 
' • 



··- ·-.: ,;:: :}}[;'~;\.rri• 
:·· ,·:--, .· . 

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

boa .u ·ba'ow1e4ce · ~- *: tOdalia a&. t11a ur·eo,••~ oa t1w .kia. Mil.•· .. ···.··~ ... ~..-•.. 
. ~· . . . . . . .. 

i'- •• & ... ·1illd · o• ot· \vo W..C•. idpi uplaia. _. real••• D. t~Oi-tr 
oi D.:~~~~--~~.4.~trotd: ua .. • aa4 ta' Gila _, .GIUe4•··~ . 

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

. . ' 

.1d.th pftteha -to pl'04!ac• aati'bocJ7· 1'8aetiou. thaa• pro4ne!.JI& aa alas r~&etioa 

vUh ftra~ ~t~b7 aa· theo ahau.stioa f4 \he· ach"aal• tm-ou&h aa aller&io · 

re~•••• !he rea111•• ,._. pa&llDc. 1N.t f.akr••tiDC• 

A seooa4 •ert .. ~ a:p~• vee 1UI4.nakea lA vhiob tbne poupe f4 

:ra'• were pa1a'a4 daill' oa U.. nr1'ace: ot ~ .a..,ecl *1D of ,. ~p 

cnv a: area ot appl'matel7 -~· ·a -·;s..:., al; 'ii:iesewere .. liD.V ·rat&--weiib1D& 120 01a. 

Qroup 1, C:OU1&'1JI& or &Jch\: ra\a, 1fU pa1D\e4. v1\!l & I per· cat SOl."atiOD, 

b. ...... oU d&1J.T 8SC8Pl'r:~. Four untreated . rats served as controls • 

· I!-011P II. ccmala'c:f~~,#~ ~~~t ~~·~ ft.a·. ~te4 vlth a 1 per e•' 10_1 1l'll.oza·:· ., · ........ ·.-;:·· ..... ··, ·. ..... ,. . . . . . . : 

ta. ae~a~~e oil da117 .-_,\,)h•J'•FoUt untreated rats served as controls. 
. . . 

Gr~mp III~ COMiaUila;:_of ei&ht ate, vaa :pdate4 vi th 1. 0.5 :pef' ftll\ 
' ' . -

•ol~tiollia ...... oll d&n7 e~ep\ ~.Four unt.rea~d rats served as c.o£L1i~~-.. 

.qroua t.. &.eh Doaasa.' n. rata cUecl. 'be\wea 10 aacl 15 dqa, oa .U 

a-..ra&• c4 12 dqs. lbq abowed •~Uo-.z-J wiibt. !'lW llk1A ahowe4 a011e 
: _. -. 

u.lcerat1oJ1 ud ftS1cles., lr-' DO\ aa aeYere aa __ wUll tile 5 per cea' •olu\1oa. 

·-
17JIP)lo1d 'Uallllel lbove4 al1£l1' a\roplJ7. !be llJDgs allowed mcreaae4 1ecnuoa 

1D the bronchi. and tlutae rata ••••~ to 4te ot l'ulaOD&l"7 ede-. aDd ccmceaUoa. 

!he heart -· dilatacl. K1orotcopical.l.7, the palaODar1 ad-. ,.. dua to mdatloa 

of plaama ( ao-eallad 17mphorrhacia) aboa.t the amal.ler blood 't'etaels 1Jl the lac. _ 

!he basement membrane t4 theee aaal.lu ?eaeela ahoved. 8m'lldaiDC ad d.i•aolutioD 

and the endothelial liniDC cella proJected bto the luaea ad •ou vera 

i~ cells liberated by dissolution of adjacent capillaries) 



a. .w.rocudial tDer-.;.,.hart::t!llit lad. beea IIJm••• bJ aclta t1U1,4 t~ J.ala.JI 

wHela- a1Jl1lar 'cf 'iho•• faUA ill the· la&•· 10'118 0t u. aeet1oaathaW414 . ·-- ;:... . - ' ' . .. . . . ·. . . . 
. -

'nttcal .Aao~t bodl•• .(:JtP~ 2"Ulit 3)~ -~r• -ve._ llllllerau c11l&te4 'RIIGaol.U~·~ 

spc~ Uud. ~ a. atacl. .·tat~. ot ~~~iua ~. ·- ezt~teci eftolu'ct- • 
.,,... %A ~ ~· ileUraae• f4 ·u.e krut• JoiDt tke cap!l.lal"lea well 

clUated aad 1'Ule4 with reel cell•• a011e o~ vhlch .-.. uadercoiDC ~•1•• !bere · 

w.a eav.d&iD& ot u. &I"Gud.lilbawac• U.clS&~el¥ ll..&th tM i.eaO\k~lW 4.Wu.ll!5i: 

J.qer. lA ae laQae -.nw· u.. capUJ.arSa• vee IJjiiU&J"lJ 4il.a'14 8114 awe - . . 

. ' . . 
mw:t. !he IJ)lec lhove4 alJioas cojplat• ·dl·aappaar&isce ot ~ho14 pulp. 

·!he nrYi'rill& &el'lliDal. eeat.are tlbawecl e'rid81lca ot ue:roda.Other. arg&M were 
negative.· . .... . · , 

o.nup xr. MiMl~·~d•!fc'!~. ,,._ •• :l!'lt-~•li'ftcl a masbnlm period. of J ·~tU., 
. "-·.::;:_:-:~·:::~. "' .. - -~-'-~':"·~·r::., .. -

IUI4 tbe;r died. beWceJi::~·-:;icr~-~4-~~ ~~ -- 8hove4 taUve to pia 
: <~ ''-;'.<"'. . •,, .... ::: 

- .... -· .. 

--.. aad lacreaaect •fMI~jtoa··.s.a.·· .. ·tlie ... bl"'aOld.. f.be,re •• aoae tb1caalac ot 
... 

tila arteriea 1A the l'UC••·lnl\. 110' tile Te1Dae B1sto1o&ica111, \bare vae 

aae •oDJ.oa iealmg• ot' 8111111 aner1ea &ad arter1oJ.ea, n\ •o•• ot ~· 

coatirol.a llhowad limUar cllall&e•• 1'ha ilaan waa· ·d.Uaacl u4 c. adr..Ua vera 

enlarged.. M1croacop1call7. tha · adraala ahOved blPertroplQ' and ~rplaaia 
~ - .· .. , 

continad to the cortex. · !he apleen and 11JliP)1o1d Uaaua vere 1111ilar \o .. - -· 

Group I. Hicroscopiealli. the ~een ehoved redU4t1oa of lrlphoid t1a.ae aDd 

there wore areas or t'nr1.Ao1d llolceraUou. flMt JoiA' c~ee 1a .aiaal• 

tha' diecl. earl7 were a1mlar w Group le Other organs were negative. 

!lroD III. L9w Doaye. Soma ot the rata 1l1 thia &J"O\lp died. 6 weeks 

attar the beg1Dl'l1ng ot tbe ezpe~S..enla, but 1011e were aUll l1TUI& 3 acm\ha 



• ·:~ y--.-~k~'f 
.:·· .:~-- ._ .· '- -~·: ·:.~,-;~:- _···-j _:.-~. ' .. ,· .· ... ·;_-. 

later. At. autopsy• tba ~ t1DIHD& .. •Ddot.tiel1al prQW'entil.a_cft 

tb8 11sdng 0t -n PQlJIC'OI!l7 W.aala., ao that ~-l.u.D ~ ~··•=lll_. 

SaDa ot t,ba--,~s~l• lDcbc1 11!-·· ~· ..... beiDa, reoanal'-ed aDd eate 1o0bd ~t. 

· like aol-Nl!. !be ~en.U. m placee_ ~ cu.t. !alto--~ · 
- - . --· ·-- . -- - - ' . -·- . . . : 

adJac:e~rt eept.a t4 the l.uac• !b1e ..a 1'amd m 0aq \W) ate, wbo appann~ U~Da.JeJ 

Vie ~ ~ l1cld.Dc tbeir wound&. (ng. ;). Tile aplec ,... pract.ic.U, 

4ew14 rS ~~ t1:RI• aad .a.z.~ cJOQbla 111 a1se. :n. pu1p CCIII'tldDIId -o
•c:ropbapa 111tb J~~Derout roa cell tJpea. lid tbf:e were ame P'fD&l.OCJtee ~ . . . 

. . 

pnctic~ no ~. A t• ~ centers 1f9%'8 1Dtact. The heart lbCIRd 
-

areas d f'ibrinoid de~nticr& m1 eyp!cal iachoft bod1el witll ADitscbkolr's calla. 

ID otbel- aaaels. the wall.8 ~ tba ~plllaftes. were_ d1a~grat1Jic, aDd ~ liber

ated emothiUal cella accwmilat.ed about. arterioles. w tom eypica1 J.sObtJtt 

bcdiea. 'the a.'\1 acent. ~· W8J'e ~ic and b7ali:rd.zede 'fbeee oblmpe 

WHe DC~ as 11ideapread aa !n th• J:>•t.lt >on ~ber doeaP,• 

'lhlt kDea .1~mt. en ~~naucu 8how.d, rbeaMtoicl arttsrit~ witb 

t.be ro:"J~ation ot meuaato14 uo®le8 1D \be 81}'uotS.aliiJIIIbnDe. cn.c. 6). Tz. 

'bQao marrow,.. Dot. ~. Tbe bZ'Idm 8Dd k1dDe.Ys 11'81'8 DOmal :1D appear

mco. Ill t,bD :eg1clD ~ tbe lddzaya IIJd pmcreu · saal1 to ·118d1,....1aecl wasela 

shared thral:baneerc:'eis or 1111rked emotbal~aJ trol.U'eratian a1mlar.to that 

tounr:l 1n tha l.unga. (ng. 7). 

The sldn showRa ·epidemal ~~ia in tlit pairltad area. lD the-sub

cutaneous tissue of th~·• rata t.beH was Jlal'ked edema a:imulat.ing a sta&e in 

scleroderma~ eaa:ept that. the locatico wae net iD t.be del"'lla and wee unacccmpani.ed 

b7 atrop}:v of tba ~follicles. ln t.be volsmt.ar¥ IIQsClea befteath tbe pdn_ted 

areas there were also collecUons o£ plasma cells and ~phOC)'"tea and ~ ~o 

bl.ood 'ftlUe~ simulat.ing tho lea1oce ot derma~G&S1t1:r. (FiG• 9). 

In tbe·l1vv there •re 1ncreased Jmllbere or cella wit.Jl ac1doph1llc 



- . . ... ,. ~ : 7. • -· .. 

·,, ·-· 
.--, .. · 

-~· . 

. CJtoplua·ad bbmcleatecl foaa. · S.. -~ ~- YUaela ahollacl -.adothellal · 
--: ~ r. , ·: • · _: ,. t 

prol!teration .~·-!n ~ ~~: !he~ aeeaed to be .CidopMl'o ilaclu!Gu 
.. - . . - .·_ ·~·- . ·-.... --- - - . . . . 

l"U_,,1n1 COlmCilaaa•a bocH.a~- ~-:·at._._tb8 i1~~~-wwe v~J 
. - . - ·-

otberll ahond Jval.1D ~ depaw&UVa~. ·iiDd- \be -IIIICleS. WI'W. of ~ 
·. .. . .-.. . - . . ' 

aiae 8Dei. ct.U1tt• (na •.. JD)e .the~ rata ahcNed DO eipif'icant ch•aN• 

· .zr.red. ~ Alana1ne -~ tb. cei.nt ·am ··Ground BubetaDces~ . 1'lle pr),..r,r · . 
ettec:t or al.anWJia u to produce 11Jdrat1011 at tbe EcOJ)0]3saccharide strllctura 

of basement llellbreea and gramd subStance a· mesencb.;vmal tissues. The mo.t. 

-.... --------.- · .... ·-----··- -·- -- .. --
ap1ll.a.rieat perha}8 bacaua~ thia is the eite ot the iDitial. contact !D the 

tiaaue. !he earliest. em-&• !a eottemnc wb1ch ell.ows the capillarT wall. 1io 

~h a· 1'om ~-dila1;ati~. (P'i&• 11,).. lA 1ihe ~esent memb~aae 

behi:ad ~ emot.heliJII!I .in·~··~ md• ~ ~olea, tb:ia 
' . . . . .. . . . . .. ', . ~ .. - . . ' . ' . 

~&t1011 em be • .- bia~iOa.llt•aUtcacb.m or lllllll tlub~. Which

baw termed beadmg •. ·(Fig •. 12}.: in the next.· atap the capill.ar7 ...U 
' . 

. diaiDtegratea and the Yiabla endotbelial cella and intact ·~ ep:lll 

into tbe tissue spaces~ - ~.· D:). . In ~· hem the _libeftted emotbel sal 

cella treat th& coron&1"1' capillariea a:iarate toward d~aed arterioles aDt 

t'Ol"!!l perift.Bcular ~c;hottt bad~.-~ subaequetlt.- stages t.bare ia more wide-. 

spread damage to the c:onnect.i~e tis_~ caDpODents. !hie resulta in fusion 

o:t er,rt.brccyt.ea~ condensa-tion ot &round subs-tance t.o £or.a ~''1brlnoid depn-

eration and lique.taction at otber port10D11 ot the ground aubatance probabq _ . 

due to its 1Df'iltn.t1on b7 plasma leaKing !rem tbe ruptured capillar1u, 

- and shredding o£ t.be coll.at;en !1bers with subsequent necrosis ot these structures 

and adJacen~ muscle cells. DepolJ'merization and h7drol7sia a.rrecta the 

DODviable cement and 

W•0zRQIINQ tliTICE 
-' 



-'Jfh:. :';i~1~~~z};_ 
.... • .:-. . . .· ...•.• : . . ~;..;e.r:--

&1'CIWl4 aui.atuee w. tlw• 0t ~•m ~ o~~ ... tt..-. •. - Al.Ui-• 
~- ~- . :~ .. • ' . j 

deooiiiJ)O ... ••• -ammaue Coi.po..at. ·~ st1'011111 
1

tu-,-. · •lcda an·- -••.IOl.:ll~ 

_-~ .": ftcop~~~~U.!.&R4 •clmprot;ew:~_: ~. ~an-<•t•ne -~---•a. __ :-. __ 
,. ..... ~loaL .u.-. --. ... _.:~;~--o -48i1;--~- ~WOidaa .... · 

-- - ._- ' ·, - -:- . . • •.- ;·. - --- .-'- T 

'' t.a aa ... amU:.V. 111doll·f.a • .,_~ aD4 rell4el"a4 .n re•1•'-' ~ 

. wa ettec\ ,7 corUtoae~ l.l.atldu la~ ti!eret'Ol'e. a aataaoU•' of .ttaata C 
. . . . .. ·' ~ : 

: · ... 

aD4 cor\110114 ad the artltietal t-•iDC ltlhatucea. neh ae the ~lU.a. . . . . ' 

- If - ua].ne tlde· p&thologlo ••J'ie• t4 respoa•• iato its -.tor e.,.,.. 

•t•. ,. i'1D4 tha.t. b.,.... 1zaJ=7 liT alaria1zut le azt -.ac&eraUoa fd- -- pa~ 

loclo proc••• toa4 1a t-!ae aiapl.e Mali. f4 vnad-. llbiob •• ,. ... tene4 

wbic:A proctvcea .. ,rlz ~cb'olTa1a a4 c:apUlarJ -~ Wa1aUOD ot \Jae 

cap1llar1e• 4ue 'o tll8 tlac:ctcl eta•• oC tbe.lr .Ua. Beca.ae of' Ule c.ntunotll~11' 

0~ Uia Q&p1llaq adO'll&lfaator· ~Jqdr&ted .at!U 1a Uae-lDJVed area. ao-.ca; 

011pill.u7 aprouta are dn&le41Dto th• :woUDII... !he hlatoloc!a picture tat 

realta1a JalcJvn as &na'Dl&Uoa. Uaau. 

be ~ etfact r4 alanti:u ln. :FOdrcu:!.D& the ohaD&e• ot 1'h--.to14 

eardttta. l"l!euataid. _:U.thrttia aaa. ~l:7arierlU• ia oa tl. ltaaellellt aemhJ"aU 

o'L blood Yeaaela and DOt pri~arilT oa the collaga t1l»era of couecUw U·•••• 

Ac-co:r41D& \o \he_la\en cbeaical. at\'ld1ea ~ _oollacea. the t1l»Z"1D01cl ~eceaera

tion where 1\ occura 1D coamect.~n t.uae does uo' 1Dwl.ve the collagu .. 'iN.Ddles- · 

o~ well-t'or.e4 comaeo,1Te '~•u t1lHtra. Iu ordel" w Ulplaaiae ~a exact 

sequence ot event• 1 C 1s t.portaal to rniev t-he h1atolo&1cal and biochaical. 

compoa1t1oD o! co.DDect1Ya tl•aua. 

Robb-Smit~ baa defined cOJmectl?e Uasu al a co:ati:rmoua matl"iz YA17b& -

ill COJlli.tteney i'l'a1ll the llapicbutaa of Vhar\onta .1ell7 ol the um'bilical cori to 

the ha.rdnasa ot bone in which lies an 1Dte:rlac1D& f'a.bric ot i'ibe:ra r4 ditfel"eAt. 
and is bathing ~olated or c~.ose:Qr set cells. . · 

acrta,l. !rhi • continuoa.a aatrb; pern.dea \he .,..cea \etveen orpua u4 aa,Jor 



•. 

. .·. - c •.. ' ~: ·_. -. ;":<~! ~-~·::- ~- >;:~:_ ':: :::- . :, ·., .• :o; _: -~,. . 
1
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· waaela mJ.auppl1ae tbl .oapevletor.t~J~M-83• ·~• ·aa.wn . .a 'tlll.,..·.· 
. • . .<, ... ~-. · . .: ... . · •. :-.: .. "5 ,:> ,,,.· :. . • . . . : .. '. .. ··• .. ,.. . ·._ . • . 1 .·· .• :·. > ·' ·. ··. 

nppoJ'tiDg atJ'ClU.. · Th1a det1Jdtioll. dces Dot aqlbaaile tbti. JIIOat. ~·· o.ua •. .. - . . . .. ·_ . . . . ·, . . . . . \ . . . . . . . . . .. . 

ftbrob~~~ ·,;.~-shOw~~~-•• .~ ~t.·t~•l tile ret~·~:· 
~ ~ actalt ~~-~d-~lao-·.;·~~l~d l'i~:-~~de~~~t:(~;:~),~ ~ .. -
pthologk cdi~!caa) ~ n~-~-:~o lda~f !be-d~~ ;--

.; 

U.O· does DOt. .,.Pb«a!se . .n· DH.Uoaal ~-~~t. t4. coaD.ct1w ·. 
. . . . . . . ·. . . . ~ . . . 

t18eue, _thO baseaent -DIIIbrme •. ·1'Jle utrtx ~ came~t~:ve ~'aue cout.Ait. a 
. . .. • .• :. . ... 

urieV at iaac~aCeJandee, Reb u ~ · aew an<t ·~Gadroitin Altate 
~ . ~ . 

·· 1n caabination with prote11'ls. · In this Mtr1X are embedded ti.bera or collagen, 

ret.iculin md e1ut1ca. which are defined aa precipitated scleroproteim. · '1'lB 
0 :-•.· ~-M·.:--·--·:- ~ -·;:,· -~-·-:·- -- ·- ···-·--~-

· elastica dcea not cOIIC8r!1. u here, but.. the ~etiCIIl.iD md collagen t1bers ·do. 
. . . . . . .. . ·. . . . ' 

!he eollagen fibers are po~ad -~pUdea. which. _.. crieDted 1n U.ar 

1'aahion and _c<lrlt.d.D a 8la8ll. ~ ~ :ac~acc~. !!ie~.J'e~lint.ltbers 
'.·. 

are :re~ DODorienW acieZ.O~n. ~th IIOZ'e a~'t ac~.CCbaride. · 

'lbq -Y be tened precOl.laielloWI ?:ibrila ·ldth a leeil d:U'.terentiat.ecl structure. 

The ~~ point 1B ~~- b~ . 111'8. ~~~~ ~· tcmaed traa the . ..b~ •. 
fbe ~ noacellular structUr_e. besides .t'ibera mel prOUDd nb8taace1 Sa the 

buement membrane, Wh1cll 1a ror.ct .tnlll ~t1cul1D ribera and cOJXJeDBeel mat.r1x, · 

wbic:h •t&ina liOn intena1wq tor mcopoqaacchar1dea thlll the gZ"OUDd nbet.aDce. 

~ condensed matrix a~ the buMlellt.llellbrane_ia ~ tel'DIBd cement1D and 

alao forma a binding substance be~ the endothel1al cella 1n the capUJ..ar.y 

wall. 

. .... - .. 
In pathologic response, c!epo~rization ot the reticulin tibers am the 

condensed ground substance, both cC llhicb !"orm 1;he baa.an~ membrane ot small 

wasel.s1 permits !:Q"dratiou err the utrix1 _ldlich 1a lJTdrophU1c and retaina 

water am abaorba electrolyta. At tba .,.. time t.be cement substance ot the 

capillal7 ... an 1a s'mnarq attected. The 1n1t1al stage, theref'are, 1n the 

.. 

-· 
---



· ·· ~, ,_." ~:;;c:i'~~<1~~~~2~C; 
·- ~·.:-.. ' - -~:-~- ~:·:~.-- -~~~ .. ' -

•:.-· 
_. :::-_ ... · ~-- ~ .. --· :. .. --~ ... : ...... 

- ·- . --- . ---:·:· --.· 

t1aa GOa..c,t ... •t•aa o.Ua pro~~h 8114 coavllNw •• . .- ~f~Ci'~&oft ~·-
. . ·.- . ... .. - ~- . -

(vlllell &C. tlrs' COA~ ~ Ubera'e4 adothelial. c~U~ boa 4nVtqe& .... i1-
_._ -- -

lAne•) u4 f."o~ ~'oU u411l.e .. 1flalch an ao ollanG,.n.,to ·fd. _. .· 

r--.,old at&te. · SlDce al. 'baa---\ ~. l• ~· priai'1.J.l' ~teoMcl · 
- . - . 

atnt:t.ve aD4 t.hia 1a oo11p01e<l ot eoa4eue4 &rOad Rbs-.e IJld. reUnl1a 

fl'bers aD4 DOt ~ t.1la er~ M&hll' diftereatiat.e4 eol.lacea tl'bers. the hrll co,.. 

o~ 1• a. coaculua f4 the ~-n'ba~ _, c-eat .Us\.-.. lfhlt 

eado~l1a1 aggrep-t~ ... wb1ch FOTioa.d.7 laTe 'b•• ae&lec\.t.· an;pnri4ecl b7 
. . 

aepara'lion.. f4 -tba ea4ot,ba11al· cell• troa· a1wl'e4 Ol'" 4laao1Teel captllarte.. 
. ~--~-: - . . -~ .. - ·~ -

J:a«oth~i&L prol1tera,1oa. au t'b~c:J'lo ;p~ei'aUoa ...0~ CODtri'ba'• ~ ~ 
. '•'. '~--~ ..... 

tomaUou ot tl&e Aacbllrr bo47 aa4 ·are lK»tb ·. eec0Jidal7 'o Uae tna. ot tMN 
- . . ' -. . ·.-. . 

. t1D4 cella vh1ch CO.· to lie . tree ia a !11&14 •'liZ· yJalob ,. .. ,~ l»loGI. 

pla- 8l1d par\lT ~W c .... t abstuce uct avtx. 

Bole o~ Ad!'plin the! Q!Mral MA'PS&tiqp Smlm!• 

!here 1a goacl NaJI011 to 'beli&W t!at the C~ adaptatiOD QlldJ'iu Of 

Sel7a3
, in Yhich .. \he aha&l·=ftaz plap tlw dolli.Daat !'Ole •. ••rn• u & 

co-def'ansive Decbanisa l>oth ia local Uene llaac• a1l4 :lA the tr.au.aolocl.cal.. 
4 . 

reapoAaea o~ the ret1caloiDClo\hel1al qat•. Sa7eN laelleY,M t.ba\ proclU~C'ka 

fd \1..-ua daalege t'oUowizlc an•• ~ ooUiM vUh cor\ical. :boftlolae• ~.the 

peripheral. tissw., aDd vUh 'he resul~\ !all. 1D thliJZ coRCeA\raUoA 1A 

~a Tenou.a blood, this nonal. check ou the adao!Jlpo~e1a .11 releatecl_ aDd. 

tl» puu1·tar7 respondS 'b7 tDCreasecl aecretiou ot AC!ll. ·'l'bill retulaa' 

t.acru.ae 1n the ou.tput of .ACH depletea the adraal .cortex or Ua horaonea 

ud stimulate• add1t1oD&l hol'IIOfte :prod:D.ctioa. .zJWO Ridi'RB 
~~~~ 



- .. .. . 
. ~... . .. '·- - .. 

:.-·;: 
. -~ ~ . · . 

--· K .tM perio4. of a\nae s.a. ian1cmei4 or ooau;a.a. •ti-..loa p1"0411Cn_ 
:: ··:·· .. ~. ~ . . .• '.< /·,~ ~- .. -~. :~-::_- ':·~' . .t-':~. ~ · . . : ' ' • • . . 

eodicat bnm'P~~ aac1 .eal&JW•••t or· thl abelllia,~ !!ala eor•tal )lpez- · 

. bettOA ~~t;'=-ta. a1 ~~tloa ~-~~dr..t.f •. ~ .. ~ ~faa_ -~~.a. .. 
• • --= •· • • ·,: ... :....""'' . • . ~ _-:_).:. : _:_..,;_ ;· • .. ::. • ~ ••. ~ - - - - • ~ 

!!l_.. ·t,a. alao aa eia.a\toa ~ .0411•- •lecbo17t .. 1a the ...... WJ.~ .. _ .. · 
• • • • • ·~: • ~ • • •• "'l: - • 

\he r~aw.ca of ae aa.l. ~- -.;.,.,,.··\be ...t&bolio pool. u4 UM wlw· 
.- , . . . . ~ 

f# t;ia~- nu4... , .. _At; \Jie ..... "-• ~ ... la t.C~ esoreti.oa .o£ -~--
. · .. -.: 

Haio pzo4».Gw · aa · Po'-•11111• Ja1a,aidD•• uu1 1:11'1o. e,o14.. s11Rl taaeoull'. \be 
. -. . ·- . .,. .... 

1--. Jlaciuu. an n1DCoice4 ~ ,u~1ifttn10Jl .or ~·· reRl'iDC 

la lppho~alda. eadupeaia aad lew:oC7toa1a. Smce 11Jip:bo~M awn 

,_. &lolnlliu. "-il-' cttaawcm\ioa 1-.4• \o a. r.pu n•• ill aa\1Hdf . 
. •. ~ ~7 ··:-· ;·- -·· .- ~ _: .. ----.- -- •. ·- -.. - ''''"".- . . . 

\iter. 
.·~ ·.. ~- :·-~ . ,· • ' . • • -~ i.· 

u a;poaure to .u. •• coau.a..,. tbe adaptatioa ~ tail• &114 la 

· ~olloved. 'b7-• ezlwu'tioa ... Seqe ~.ie'NCl• .. tbat the e~aaiye draiA oa the .. . . ' . . 

. np•tect t;rau.a ·-- ~...11' 1a car41o~HDla:r rual u4 "o!A' clb-..e. aD4 . 
•1 • • • ' •• 

Jaa U•'•. Ami eaUt;ie•. aa a~laroac1ero•18 .. pollar\erl\:le• carcli\ta aa4 arihl'l\t.e .. 
'" ., .• ' .• , I ' ' ' • 

' aa adap\at;ioa IUseaaea. · loWVV"• \'be c4:taaeuu ot pnaeDt dq op1D1oa laol48 . . . 
. · ,. . :· ' . . . .. , . 

Ulat u.eaa are .toms ot. · dit'fue coJJ.ac~ du••• niA&lt;lD& tro• ltlp~v. 
5 . . ... . . .·. ... . . : 

~'bot~ 8Dd ternmd1a 'balieYe '~~ the *"iUogr ot \lleae c01141\lou n· at;tU ... 

. .. 
uc.p" to~ polyutarlU& in m'bbl~. aD4. '-he ocemTeDCe o~ d1aaea1Dated lupus 

e!"Tthe=atoaue 1n lnman follOwfDC \he adz.iais,ratioa of the aatiQpal'\eaa1n 

4n1e, ~draladn• (.Apresal!Ae). 
. ... 

ta ~ba autbocl ~- opiAloa, U ~ D6w poa1ble to cl..aona\.ra.te tbat. lliailaJ> 

1rrl.aUa.g aJIIiuo• are relea:.od.iA UZJaue dalla&•r"-.ihere the7 bave 'been 

euawar1q retwrri ao .. •x• tJUbiMDcea, &Ad 1n \be .Uoa ot aat1&U. ad. 

uUboq, where \hq lave 'beau 'el'MCl •ua1on ~RW•\anoe•." fl:lese 1r :-UaUDc 
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·. )'_ ; ·i~ri1l:~~~~~= .. 
.. ·_ ·. ·: ·:-~ ~-::~::_.:::-'· ·: .. 

la w.r.·t.o d....t~---~ rel.GSrcMmip. ~:t~.~-- ,. 
• • <·. ~- • -~ . • ' . . - • • . • ' . . "" 

. u. .tnu P-ac~eenem,· w!i24h a.~ iu. ,.._ , • ..W11 adaptat1CID Ill**-· . 
a~- ~P- ;r;~~-~ ~~~::·~ate···~ -~:~a ot.·U. 

. ' 

&tar str&1D. -'gb1ng 100 &: ~~~ ~dd-Wer.··~fAH( ~cularq a!z 

da3a -~~ tcr 2S dqa ard ~~ ~~-- !he :una• at all JUdo; .... 
. . . . . . . 

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

- . 
. ~up x cou~ed or au ccmrol. rata, rece1T1Da l/2 cc. of DODt8l. saliDa. 

. . . 
• o e1pit'icazat, chanie• ~3 .. ~erftd 2.D tld8 grOape Ol1e NdPil bad 11111'1118 -

pacnaonitis, m:l Oll8 had 8CIIIe iucnsue 1D thtt connective tilteue celll betwen 

tile JQOCardial. t1ber.l. 

Group li GODS~~- 6 r~- recalViJl& 0~1-cc; each ot apizlita tJr tv-

patine._ Tbeae rata were' a~iced. on the ·nmtll dll'• !be7 ahe.ed·Jdld 

perivascular edema ml aeparaUcm at c~cti.,. tistnua ribera about ssul.l. 

wssela, bu~ ncme ot the •~ cl'i.s~•- Obs~d. with ~. !bare was 

Da airenal. hJ'pertl'opq._ . 
.. .. 

QrQJp Itt c~i.st.ed. ~- 6 ~t., rece!:vins 1. IDS• ddlJ' or u aa1.ae ccapouDII 

in wtdch •t.h71 piperasiDa was l'vkid witb propanol to dSaetql piperuw. lo 
. . . ' 

Group IV consiated or 6 rate, nceivin& 2.5 ..g. daly or m •w C91Paul., 

1D Which met.b7l piperidine was l1Dlcad with ano~~ aolecule ot piperidine b)' 
' - .· ..... 

JlTop&nol.. .llo s1gnif1cant c~ea were obsened iD these rata whim sacr:iticed on 

the 26th d.,-. . 
Group V CQDSisted of 6 rata, receiviDS 0.1 .as. dail.7 of alumine. '!'hue 

rata were aacriticed on tm 26th. da;y •.. ThaT ahowd chebzea 1n t.he ltmp, heart, 

joints~ spleen and adrenals similar -to t.hoee reported above in tbe rat.a paint.ed 

with 0.5 per cent. sol.ution o£ alar:ai.De in sesame oU. 

Group VI consUlted or 6 rata, receivini o.l ~· ot alarmine clail.Tt plua 

2.S Jai• d~ or procaine HOl. Tbese rat,a were sacr1f"1ced on the 26th dq. 
Wai¥RPHDl£ "'ldid"i'i a -·• 



di4 DOt. pl'O--~ a pnaoift:ed _.i~d; m~·iD -~ ......,.._ lzl· ·-: 
• ....... -~ • ~- -. ,#> • 

worda, t.ten ......... at,nea' ~~~ sa 'tile'.~ - \ -~·' ... 
\ '\ • ~ '!! I 

. .·;. :· . '· ... , - . - • . . .'( •. r -~- .... · '; 

-~-VII c:Ould.ated' f1C 6 ne;,• ~~ .0.1 .... ~a~ ·dld.~1 ~, 
. . '. .... . . . I ' I ' I 

1 l'l~· da1l7 or ct~GDII~· ttaae rata· ;.r. aleriticed · ori the". 26th· dq. 10 , 
. . ' . . . ·. ' . . ' '. · .. : . ·. \ . ·\ ' 

aigDU~aut. cbcge ,... . obaenad iD 187 · arpn. ·'l'!lr cort11aae bad emaplitel;ri, . 
.. i 

1$i.b1tecl the· reapcmse to alamine. 

·· · .. · .,. conelm. -- •. -·:_~ _··: -· vu. 
.I 
i . ' 

\t' It..,. be concludact bal.~ 8bcM Bpii1i8Bti zd--obsemtiolll· tbr.t 
. ·- .,, 

. . . 

a diaino beaene derS:ntiw,.. wllich. • ba• tamed al.aniu,.. 1s a relatiwlT 

specitic irri~. _8111.tte:.. wb.~h iS, ·.~apabl.e ot ~ the ce.nt am 
grOund ·g~· ~ co-iii· ttiau.:iad Ot pzoclue!Da. t1a awallecl cOna&ea . ' ..... ,. - .. - ..... ·-· ,, .. .. ' 

diaaase.e. · At the -~~-· ~-Hit )jio~okas tlJe central aclapta\i011 ~. b~ !t 
.. ~- . -~ - >. ~ 

giwn in sutticient amoUnt.· or co~ion it. :!8 capable ot OYeMdi»c the 
- ·?.~ • . . •• - . • • • ........... 

protect!~ response ot ..... a-er.al adaptation ·~• which it. prowk:e•• fh18 

irritant adne can be Deutraliaed. in ite pat.holopa el'.t'ect.. bT tbe aaaltaneoaa 

adadnist.ratioD oE sutt1c1ea •OUDt• ~ co.l'Uso.ae~ · 

'rbe collagen diaeaa• which we beliow w be nproducible with \l'Wt allb-
-.. _- . - .-.... --

st.ance are: rbeumatdc carclit.ia1 rbnmat.o1d a:rtbrit1a1 aoleroderma ·and de~t.o- -" ...... 

m;yoeitis, and J'Ol¥arteri~1a. . In tba experi1118Dta zoecorded abcne glaaenlonephr1Us . · 

and !Dellbrazaewa glaaerul.1t18 lfit.b Wire-looping in tbe capillar,r loo)ll at the nat~rmJi 

cbaracteriatic o£ dils:sellliDateG lupa·- er;yt.bematoalUI '1181"8 nO\ obsened. SinCe thi&S 
J 

is undoubtedq a collagen disease, an attempt w procfllc:e ncb c:banpe wu lillie 

in & !~ group at experillants. Six Wistar male rata, Wi.ihing 60 to 60 Olll., 

were painted daiq with a 2 per ceJlti solution ot alazmiDG to a ahaftd al'aa or 

the thi&h 2 x J em. The amaJ ler rata were chosen in preference to raising tba 



· alandDe d • !be• ~ as:ed· ~ tJ...- air• . oaapi.u. · • . ..·._ .. ·.· . 
. . .~~, ··: : ·, \ :.-/ :~:·:. ' , , . : ... , . _yr<.· . ' .. : . , . . ~~.. , ·; . , :;,.,. :- • . : .. 
. rtcmsed. . ..._: aboRcl>eJWO .. ·. til. t.llt heari. ad 401Bta ohaacterii\to Cle~,.a•· pe -~ . - . ., . . .· . . . .. . . .. ~ ... 

. staeaaUo ~d:i.~ ~~ -~id -arthri~,--¥~.~:·:_ ~:·. . . .· 
al1 ~ ,t;Jtt :~at&J abowed --~!. ~, ~U. ·ld..f.b lllb-e-ioc.p. ~~-
. \ ·.1 .- .·· "··· ~ ''_ .. · i:;-~ ."·-·:_;;, · ... ·. : •.. ! ··-··' : .... -.~·····. _: .;\ 
18tic · or du..,w.atea ~-~~-· ,_.. wwe· also ':,w.~_leld..,.. ill 

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

~tile ~.-~h ··-··r•-.·~- .iza ·CO', •• -~~·~·-~ eilau-~r~al.· ecCn..1atJ.a · 
. . ' . ' ;"' . ' . . . . . . . . . . ~ 

or p~te.r oeu., l'n.t-11111 tJpba8 DOdale81 a reaot.1.oato TUclllar ~·· De 
·.- ,;,• 

tn. ar c oJ.1alen diH..e obeerftd~ · -tbanton, 1a cJepaDden upaa tm cGDC8~on: 
or alar.Wle relaaaed 1D t!B ·tissues. 

- - . ~- ·-· - . .- . . ·---- - -

' 
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1. Code: Ac. 'l_K 

TJJ1a syo.thettc work rektea· tc) compollllds of the. s~ 
-.....---r· . 0 . 

-1 \ 
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 aql, 

aryl sulfonyl and alkyl sulfonyl, audB ls_a member chosen .from the group made up of II and 
• • • I 

CHa and X is a member of the gio1lp m8de up. of. ohloi'ide, broiDide and iOdine. 

Typical compolliids to be inchlded:. 

vV"ft~Mti •t fefl'!!b Me' . 
iisrsm_,..•I , .. a • ., .. 

SOljflift81fJi--tel!i1 . 



·- .. 
..... •· 

Z. Code: Arl Cf~ 

their acid addition salts and quateraxy ammODivm salts, 

which may be used in the synthe .. ~ Qfl.• 

the group made up of the follow!Dg: 

(1) a radical of the structure BNB- where R is au alkyl radical from 1 to 4 carbou 
. B' 

(2) a radical of the structure - N 
B" 

where R r aitd ll '' are aiky1 radicals, the total _carbon content of which is between 2. am8 -· 
·-

(3) a heteocyclic radical which fs a member of the group made up of 

pyrrolidino, piperidino and morphollno 

(4) 1-(1, 2, 3, 4-tetrahydroqutnolino), 1-(decahydroquinolino). 

1-(G-methoxy-1. 2, 3, 4-tetrahydroquinolino) aud-

2-(1, 2, 3, 4-tetrahydroisoquinollno). 
·- - . AH2ct.H2 

. Typical compounds: CH3NHCH2CHOHCH2I~ > NH 
CH 2CH2 

m:{CH .i'_.7N-C~ CHOHCHzN(CJ: Hs)a 

CHzC~ 



. . ;;:. 

·~· _ ......... _._ .. _. ~ ..... ; .. ~ .•. , 

3 .. Cod~: :a. 7_E_. 

This. synthetic work relates tO.compounds ·or. tht, strucrture ' 
A 

R~:~CII~2-
.. (I) . 

imd tbe halohydrlns 
.. A 

CH-eBa . 
R-.N~ )N-c1I f!1IOHCH2:-X. 

CR£H. 
2A_ . 

which may be used in the synthesis of r 

where R is. a member chosen from thegro1Jp'iniide·1Jp Of ana.Jkjl 

radical of from 1 to 6 carbonat beuz.yl and benzhydryl, and 
. . 

A is a member chosen: from the ~::Jl)~ .. tq:)ofH ~.CB3··and .; 
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Analysis of Body Fluids in Toxic· states. 

Biochemists (2) 

· TechDiciaus, Laboratory (2) 

Special Equipment . '''\ 

SUpplies 

Clinical Assistant 

Chemical Synthesis 

~ 111 ..... 11t'Cousultant 

e-----~--· 8-· 
Toxicology and Pharmacology 

Anima] caretaker .and aDimals 

Pharmacologist and technician 

C..~ Toxicology 

TOTAL 

•t95'1 - 195& 

~- ·- $16, 000~ 00 

a.ooo.oo 

10,000.00 

,,ooo.oo 

6.000.00 

... ~-- ---. ' ....... ~·--
1,.500. 00 

4,5.00.00 

·20, 000.00 

12,000.00 

5,000.00 

,.....,, 

$ 45,000.00 

261000.00 

.. 29,000.00 

$ lJ)O, 000. 00 

.. 
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· (1) · It Is hereb7 c:ertlfted tbat thla Is lnYolce No~ I appljina to Sub• 

· · project 45 or IIKUL TBA~ tbat J)erformuee Ia satisfactory# that tile 
aer-rices are be!ac ac~ompltsheclla accprd-.:e with mutuataaree
mema.. that & detailed ·apada of tbe p&JDMAla and ~{pta Ia OA me . 

. · ta TSS/CD. tbat· thla blllla Jut ad correct And tb&t ·paJIDftl tbere• 
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··(2) It is berebtcertilled t~t·t~·lDYOlce appltea to ·subProject'' 
.~- _, · ot MlmLTRA wl:dch waa clutT·approved, ud that tbe proJect Ia bemt .' · .. :;:: • 

~ '~~- carrlecl out lllaccoz:~ce Witll 'be JDttiDor&Ddum dated 13 Aprllll'l .: 
___ .,·;._from the DCI to tbe'DD/A. ud·the eztenalODof tbla. aathorltJID. · 

·_ ·a1Jbaiequeut memoranda. _- -': . ., .. . ·. -· . · 
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va··· :. TSS/B.ulcet Olllce:r . . 
SUB.TECT : MXULTBAt Sabplrojoc:' -t5t IDYo1ce No. 1 .. 

Allolmec& 9•150Z·75•90Z 

_ _ t.· IAYOlee No. 14 covel'lDa tta·e aiNwe nbp:rojea le ·auadaed. 
· · Payment aboWcl be ma4e ~· loUow•: 

Caablei'•IJ c~~~~:,~4~:~•-&J:I10Gat-of$35,750. 00, 
di'&WQ OD ...-..a8~ 

Tbe cbeck .bo~'~l~to 

z. Plea•• fol'wud ia.t~ c-.a to Clale.f, tSS/ CJaemical Dlyi•loa • 
tlal'oaab TSS BGCI&e& Ofllcel", ao lacer tb.aa 1Z J•~a• 1959. Otllett 
IATolc:e• will follow. 

{II) 

.Att&ch.meata: 
la•olce I& Ceniflcatlooe 

Dll,rib'ltiOQ: 
Orig lr Z - Addr••••e 

___.r. TSS/F ASB 
Z- TSS/CD 

TSS/ CJ?...,ll.Taae59) 

I ., 

TSS/ Cbemlc~ Dlri•loa 
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~-·-·-- ..... -------·-.. .-.-... ~-.................... __ ._. ......... ..;.. .... .;.: ...... .;. ....................... .. 
·,.·~- CEllT~CATlONS -

(1) l$ la taereby ceJ11fled that W1 la .lDYolce No. It appiylq to 
.Sabproject 45 of MKULTBA, tJaat pe~fol"l'IWlCela Rtlalactotty. tlt.at 
aemce1 ue bel'a.a aceompll•bed la acconaa.ee wltb mt~taal aa~•emellta. 
tllat a deta.U.ed qeiUia of tile paymee$e alad 1recelpt b oe Ill• 1a 
TSS/CD, tbat tbla bUlla Jaat aACl cone.:t aa4 tlaal paymoot tu~eol 
laaa aot yet beea macl•• 

Date: 
~.:-. 

. ·· :_·. L ~- .-~· ··*1---r, . 
~ .. 

;_::,." ,.y" 

~ C:,/TSSJ Claeml.cal tlinll.oa. 

•• 
(Z) It le b.e~ehy cenlfbtCt •tlsat tWa 1a¥olce appUea to Sup.roJect 45 
ol MKUL'l'JtA wldcb wae claly awro..S·, aDd tbat ~- proJ.ct la bela.1 
c;uorled oat Ja accordaacewl~ ~. m~1am daCecl ll .Apl'lll95l fzoom 
tbc DClto Ule UD I A, u4 Clae u&eAalom of Wa aa&borlty lll aalateq.aed . 
memoranda. · ~ · 

Date: 11 JuN 1959 

•· . ·..s,; 
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(1)·x~·ia hereb7 ~ tbat;.tlda !a !Dvolee·\·~ to 

:.. ~ ~a.s ot WUt!l\6.._-.tbat ;ste4ot..aee ta -~,· _ 
:_~-;~:;:.;,.;;_;;~-a. aerrlcea ~~- aceo.plhk\ 1a ~,.wl~ 

-,.· :.·c::i:: .:· ~ ear••• ata, t:bat ~ &taUe4' ~~-~~tbe ~ iiDl 
-~<. ~~ -.-. . ·zoeoeipta ta aa tua _1A sa/=. thR ~ ·b'lll. u ~ ~: . · 
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_.:r. 
. : ~-~ ,. -·.· 
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(2) %~ 1a ·-.lQ' cenu'lecl tba1i w.8 :la'rotce 8pllUa w 
~ ..., or .~CAI~DA ·wtd.cJa -.. cJDq ~~ ..s. t~aat. · 
_t!Mt proJect 1a be1Dg .. ··c:a:rr1al .. out 1n ~- 1t\.th tile 
-.onDil1la 4atecl 13 April. . .1953· tl'ta tile DCI. to tlla 11D/A1 
u4- u. Gteu1m or tb1a 4m'tibol:1t7 1a ~ ---. 
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12 The purpose o! this memorandum is · 
P admini =lt:~:a:tive re~oniioill:~ies- o! -,;n.e~• 

]3 -·hereafter kno\m as 
investigator, and the 1sponsor. Therefore, 
that, . 

A. the~ inve.stigator ~. <sabmit tor the sponsor's .J3 inspection the~ammal. audit report, .certified by' a CPA. 
. . 

B. The bank stat4aments and cancelle<i checks ot the spec.iai 
account, maintained for third party disbursements, shall be sub

"· mitted- for inspection upon the Sponsor's 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 consi.sten1i wi1ih i1is ~stablished prac~ices and poB.cies. 

D. Upon the reque~ ot' .rss/cm~· ·-th~ prlnqipSl. investigator 
shall submit to the 8pOnsor'reJ)orts ot tecbniQal 'progress in tho 
research. covered..~ ~se ,run~• .·• . . • , · 
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M&:MCRANDUM Fell: TBE·uoam 

stmJECT: 

'. l' 

1. /The scope ot1, tbis proJ 
activities DOW eugaged in by 
~ under the 41rect1on or . . . ! . . • . . • 

ot three lines or b1oc4emica1 .investigation, namely, the Curare-like 
· ettect ot certain thiols, the· preparation of. hydrogenated quinolilles 
and miole aJk&loids and· a program of investigation of tOXic cerebral 

··i SW.~es •.. Th:ts last investigation will include bio-assay· and chemical· 
. ~1;rs1s o~ various body flu:iQs of animals ill· vhich cerebral toxemias 

bave \been produced. It is the aim . of. this program to endeavor to 
underatand. the mechanism of.· such states as toxic delir1tim, tiremic · 

ef
t) ~oma~ and cerebral toxicity rrom:poiJ(8o~.. In order to continue the 

· 8/ ·-=~b;;s=·=~~!e~:f~t;~!·~:!~~~ . · 
) -~. . . erree ___ ts of'.·~ompo_,_·_ .. •·unasie_._ .. _Su1~~-~~dm:··tlie_· ·above program 11ill 

/ ~--··c ··,···········.- .:-·. 

(c) 

2. The atti,.~Ji.~ r6pd-~l ' tes the 
extent of' the inVtis~{~~~p~s t~~ ' .. ' · .. · , ...... ' ' . . '. illo'W him to 

· earr:r out on tli8 mt,erteaa· d.~-ieloped in the three lln.es ot research 

. ··r:r~= !~ ;S~~:oc:~!: ::h:r,:::fa;:n~tant . 
· to this Division and provides cover and cut-out taeillties to the 
. -Agency. . .. , .. , . 

· 3. The total cos~ ot this proJect tor a period ot one year wiU 
·not exceed $100,000. Charges should be made against All.otment 
6-2502.;_10-001. . 

0) ~
. ' 

C · . 4. · has been requested to subini t a summary account-
{(.'} ing or a copy or th · annual audit. rep6rt be made available for 
~/ . the sponsor•s inspec:tion. · Also, it has been requested tbat any une:x~ 

pended funds shall be ret'Ul':Q.~d to the Agency. 

* other than its acti,vities as a cut-out 
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APFROVED FOR OBLIGAT·ION:: CF FUNDS: ..... c • • •.••. 

. 
:;;,-1' r • ,. ~ • ~ <:., ,.., • • I • '- ~ 

I· , . 
~ - . - . . 

~ -- • • . - •• ..~. ,., - P' ',... ~ - - ... 

r 
I Research Director •• ·.· · 

~·-· 

-Date: 

Attachment: 
Proposal 

Distribution: 
Original Onl,-

/ 
-· / 
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GeDer&ISUrw"·ot the PrOblem 

There are a V2r.Lety of cliJiical coDditiou, many of them termmal,. in which pattema 

under clinical observation pass frOm mUcl disorlentatlon ·into. delirium aud c~ma. These cou.:-

ditf.ou of cerebral intoxication are often a8aoolated with-the fatlure of some vital. organ other 

than the. brain.. The most impo~ !:~&~ ~~~ ~e.r.IJ~ il1toxf.catf.o,_a.re 

1·~ Uremic coma ass~~~;~~~~~],~~e.... · 
.... '''"""'""'''""-·,···"· .... 

..... ,_. .... 

2 - Hepatic coma as~OCiti,teC.·vtltlflfvtijo;ti111.tri 

·.· 

s - Convulaions and Ciditja:;O£ ~]alii~ -•&.&oci&ted With the pathology 
of the placenta ~~ol~~c) t.be.:lf:v~r: a:a.cfk::hmeya · 

• •• ·' .. • • I 

4 - J4a.ligna.nt cachexia. asaOCiated With a¢ra;llQeci carcnnomatosia 

5 - Toxic delirium assOCiated with severe bacterial infectlon, ·at 
' times with a genera.t:tzed septfceDrla. or bacteremia . 

6 - Delirium, coma aw:l ccmvulsions renltil:lg from chemical poisoniDg 
in which the toxl.c substance..may act directly or indirectly on 
ce.rebral tiss!l8.. 

1 - Uremia. A review of the. current texts aud contrlbutions to medical journals 

reveals a remarkable lack 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 

srstem. 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 



.... J ... 

on the subject believe tbat the 

and llllidentlfle~ prOducts of u· lteJ:jtEKlti~jlt)ftejiD):iljtd(iUSDi!i~ 

only sphere of agreement.ts the.w · ell.~·est~li~d.:fa~1~tliiji!icttoi.c)f.:pi!if#lfiJ 

Belial Function from 1949 f;~ 1953· ttiat a. ~uferenc~ .... uotbeeu aevotecitO 
.... _ : ... :.,, :·.,.· .. · : .· :. ,' .. - .. ·•. '. . '.'·.· i .,, . 

,/ ~ .. ·· ·• .... · ··. . . i : .. .. I . . • ' :. · .~·. ·• • 0c : ' • 

z - Hepatic coma •. /Tll8 cerebral ~.of:!Je.l*tlc ·fallure consiltml Qihlgbi't.Ver 
· ~ ir·· ·:. ,· :.··-~·: ... ·. --:.· ·:- .-·:-· · .. ·-·,. · .. · · ·-->'•>:--~·:-_ 1 _:· --~-·:i>::.·.-~ .... : .:;.~·-··.-.:: 

am progressively de~~,~~~~ ~ij-~s~;biUey~ •... ~. aioe ~.~u ieJI-td 
·· ... · . -·":.<.::~; 

3 - Eciampsia. EclampSia remains rra disease oftbeol'1"• The CO~ODS and 
'; . - -

coma that occur in ~e pati~nts are of 1Dle~l~ned: origin. -~ cbncenstls or opillion to date 

is that the effects are b~ought aboUt by ~m of the: smaller blood vessels but the cavae of_ the 
. ' 

vascular spasm remains undetermined. 

4 - Cachexia:. The disorientation and coma of patients with cachexia. resulting ~rom 

malignant disease have provoked remarkably little attention :In ~cent years. WUlls believes 

that the cachectic state is an 8Jq)ress1on of malnutrition With the reteutiou of acetone bodi~~ and 

is the>.~ fore related to diabetic cor.na. However, there are no adequate studies to subsU;..rttate 

tbis theory and the treatment of such patients with intravenous glucose and iDjectlons of insulin 

bas not been carried out to my knowledge. 



:· • '·,_. ' .... --< '. < ·.' .. (,' . . . i .. · ,·. 

tion and deUrimn were freqttellt com.pBcations. Of .. se,Wre hifeCticm.i It·····. aa.···CdliilJ!i~:ilf;lii··.Pbism~aDfjl;:": 

-~by forciDg fluids ei-~~~~,~~ ~~~.,~~0~ 
the central nervous System· of common ·fllfectlous..: ol'gaDfsms ·received n.O ... d8ti1118d stwft• 

gene~ the caus~ .or the deurlmn was.rels.ted to the s~:rity. of· the mfeclf.oD:. 

In SUJJlilW1.zing the known facta about uremia, hepa:t;f.c coma, eclampsia·am:f tOsf.c 
... '. ' . . ,• .. , . 

delirium we can say that the speclfic ca.uae ~f the cerebral depre~sion remaf.Ds lmlmown in all 

of them. The· .only c.ommon pathol0$ia effect is the lowe~ of the cereb~ uptake. of.·oxyt£-e1l • 
. · \ ' . 

. . 

This, however, apparently is a conseqQ.Emce of the •suppres~oD. of ce~l:Jtal ~ rather ·-
. ' ' } 

than a causative factOr. . ,.1. 

. ~·termb:tS! stage of most 
\·~: ~~·::~: . ' "I'" ··:' ":::"'::;·:y'". ' '/:::-:_·..:::··: .::·: .. ~ .. :-· .::::• 

· .->-."-:: .;:::-.-.-: ... -.~~-.:.·.-:r:~,,_·~::·.·::·~··.:.i:Y·.~:,,:;~.;>:~·-.:,:_ ·· .. : ... ·~! .. _·~:., : .. · • 

forms of poisoning iS usually desc~d.Sf:~t¢~J1$iQJIS/ coJJ:La aD.d.deatli", .The .localiRtiem 

of the llllderlying c~rebral effects:.~ev~~; ha,s~li()~~een~~cel'taiHd·f6r. tbe systeDJ.iC 

poisons. IIL an attempt to arrive. at a c()Jil~J:r,dilllii Of present day hdormation we have 
I ' ·· ·• ._.. • ·'i 

S\1Jlllil8.I'ized the pathology of va.rtous f(.)rms of polsODiDg ill the tahtations. sUbmitted 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 :In the hospital for uremia, hepatic coma, eclampsia, 

malignant cachexia, etc. , blood serum, cerebrospina!- fluid, int.raperitoneal fluid and. pleural 

fluid will be obtained and fractionated for possible toxic components such as phenol, bile a.old&. 

toxic amines and other componelltS that may be found of intereat as the project develops. This 
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can be determined by known chemical teebtQ.cs such as detenwu,tlc!D. 

other inorgmlic CODStituents~ their orga,ui{t_c()JlstihieMs stteh U bfi~ acidS, urea.··· ilOJl~protelll· ... .. "• . . ., . . . 

Ilitrogen, co2 cotnbitJing power, etc. The otherbioehemtst will be eDPied in &pecialized . ·• 

chemical analysis. such ~ electrop~oresis, spe~e analysis, etc. amd W1ll trY to 

devise new methods fo-,: the determination of toxic amf.nes. p~ols.: et,e • 

• ~~~. ·141lo~~~ '\\PU1 be ma.intained in the anima]. 

house for bio-assay on laboratory al1irrtaJs~1:he~to:XlccoastittrBD.ts• lsolatec:11n the chemical . . . . ' ' . ' 
.·,,.::;., 

laboratory. 

Auimal Experim~iuation;· While the chief interest in the toxic cerebral state 

centers in patlents, it is pla.Dned nevertheless, to p~duce these· conditloils in laboratory 

animals and to carry out parallel studies on their body fluids. ·Both. uremia a.itd hepatic coma 

are readily produced in laboratory animals, suCh as dogs., rabbits, .guinea pigs and rats by 

the surgical removal of tbe kidneys or liver. or through selective poisoDiDg of these orgaus .. 

A highly specific form of chemical damage to· the livet• can 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!LUGENCE 
AND METHODS INVOLVED 

. Program for tbe Cbemlcat's.tnthe•iS of Neurotoxic c~Uud. • 
. ,. ·,. . ' .·, ·, I ,· . . .··:. 

-~<.: ·.·. : 

It is planned to~~ ~s~~£ ~-ne~toxt.~ cC?JllllO# ma.cc;()~~;>i < 
With the previous leads and acc6111pliShinents .diSCia~ed by the; vltirk camed ~ ~,,:iifi . . 

. . . • "i . ·. ' .. . - ': ;~~ . 

. . ... ·.·. .· ·:· .. · .. ' : .· .. ·~ . .-:-.-=·_,_;·.;:;;:;~:-~:-):.:·_,..:J' .. .>::i",rl;·y,~b.~>--. /" .. -. ·>-;_··-~-- .. 
and 1955. Four separa.te Jaborato~ are engaged lli this worko.-:cOOPtt ...... 

ation wi~is continU11lg tbe synthesiS of sulfur-ciOJJtaJ»ing o·~ ·· . . 

compounds. These thiol compo1mdS beside their c~uta: effects ~o·.az.e. eHectivJ·apilta. 
' . 

£ in influencmg the autOmoiuc ne~ system. ~.the. year I955 the~ 
$c.. at .... :. ~ .. ~ectiorl 

A ·~··. . . .. . . • k7 cooperated in the pharmacologiCal~~ ~·these col#j)~ •. : · 

has totmLl that ~ tsothiourom~:~:i~~J~i~;~i~~J~t~~:-~*~~· orr ~rth the SJD1P~&t118t1c &tld para• 

sympathetic ganglia and also poten~~·:j~~~~-;;·6< 
. , .. "'" r··._, ..... " "I" .• :. ~-· 

·::/~~¥:~·~~~'~,~~~~~~~·· di!)heno~c·.·&ntfmonopheolic·· 
.. .. .... ~ 

compounds at the 
l - " ~ " .. ~' ' ! ~ 

In recent years 

the nitrogen group bas been tntrOCiudedijy:tbe IOOtntch Joeaction ~n the puh6U_o r1ng so that ~re . 
' ' 

is one carbon between the nitrogen.and the ring s·trUc~. In 1956 it is proposed to intro-

duce the nitrogen directly on the ring by nitration. .Some of phenolic compounds 

produce definite auditory hallitcinations and disturbance of ~te and oral sensations. 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 th1s. field.. The most potent 

compound in this group are dertva.tives of 4-ehloro-3-, 5 dimethyl phenol. 

has prepared numerous nitrogen derivatives of the hydrogena.ted quinolires. He also has 

succeeded in making similar deri.vatives of hydrogenated indol. These compotmds. prepared by 

-.are tmJ.Q:ue in that they produce p~onounced curare action in. animals·~ b'o~ by ~je.ctU;lil-.. 



... .. 
. ' . i. 

and oral admintstratioo without thept;~~~e o(th$ met1Uoid."umgto~L _., ... :h. eet, ... ·ccmi~~:· . 
:,::::·- . ···. ·. ---· . .·. _.: . >' . ·'·. ·:_:: ·-:/:;': ,~; .-~" :::: .... ~'._::·._:..:,:·<···.·· · .. ·_-.>.-"::·._, .. 

(In suitable doses) have been used in a ~lies of oVer 50 pa.tle:ntSbYjbot'b:J.D#"~~~ •. ' ' 
.. i . : .. -'.'> ·.·. . 

oral routes. At the low dosage level-used -~E!:v-shew~ speciflc m'4dhlaf~l~Xi~t~ .. 

on selective organs; some of them rebLx volumari mu8cle.whlle o~rs sl1ow specUlc ~l•zdif:· 

effect· on tbe musculature of either·~- Ul'inary' traCt. or the gastrobttestmal tract. .TJJ4 
- -, . 

voluntary muscle relaxants have been used on patients with pafalysfs agitaDs a.JlCl rheumatoid 
, '.· . , I 

arthritis. 1~ose which relax the smooth muscle of vtsceral organs: bave beeu Ulecl ou 

patients with distu..?bed bladder ~tl.on. With multiple selerosis and prostatle hypertrOphy. 

has continued to cooperate under a wtJ.~n~~JD.e~t (Prevtdu&ii a.M'"lvflld 
. .. -..:.· ·' .- .. -·-~ ·~ ··: ·.:: _::::+· '.· ··.;. '"' .... -· ;, "' ; ·. ~ ..:·' ".'• 

C starting materials for 
• 

C. quinolines 

~ It is propos~ t? colittiniEtthlll ¢,~~~~~~ 
.. 

i -
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AnalySis of Body Fluids .in Toxic state&•. 

· Biochemists (2) 

Tedmicta.na; Laboratory (Z) 

Speeial Equipment 

Supplies . .- .• .. 

Clinical Assiatant· 

Chemical Synthesis 

Q -··~·••Cons<~ltam;~: 
c ·15 l ' 

C- Chemical Supplies 

Toxicology and Pharmacology Lab(')ratbcy- .· ·· 

Animal caretaker and anima.lB 

Pharmacologist and teclm.ician 

c_ 

TOTAL 

j~a,, ooo. 00. 

6.000ii00 . 

-· 10~000.00 

8,00_0. 00· -

. . ; 6, ooo. 00 

12,000.00 

12,000.00 

5,000.00 

.-,ooo.co 

$26,000.00 

$29,000.00 

$100,000.00 
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lallp:oJ.-" or Jalil'l&, ~" pw;tonauoe 1a a&t.iatacWr;r. tha~ * 8III'V1c:u an .be.i.DC. &ooalp'11be4 1Zl .. ~ with smtual 
qreewsta, \bat; & d8ta1l.t4 apada,o.t 1ibe JJillliiiUta aD4 nceipta 
1a • t1l4 1D ms{c» \laf.;UW. biU 1• J~ act couect. aD4 
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Datet . -
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: ... 

:; (2) D 1li beHbr cerutieicl that. this 1n'1oie. applies to am
pnJeot. 4' \Iader MltJt!RA. ~ w.s dul7 app!'Oftd u4 'tbat the 
proJeciP is beUts· carriac1 out. iD accordanCe \lith tbe JI8IZIODIDdma 
dated 13 .lpri.ll953 b'oa the DCI to the DD/J.. and the extension 
Gt tb1a autbod.t.7 in suDSfiClUMlt. ~-
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MEMmANDUM FoR: THE RECORD 

SUBJECT .. 
· 1 •. 'lhe sc_ope or this project is intended? to enco.ass /,;;) 

all_tho~e activities nmr engaged in by the .51 . atm .iiliiwt ~ M ·• mnll•••j uu a •• , in its own racui ties under the Y direction or TSS, Chemical Division. These activities will . 
take the form of three lines o!·biochemical inves~igation; 
namely, the curare-like effect 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 vill be elaborated and broadened to include 
cardiovascular and anticarcinogEmic effects of compounds· re-
sulting from the above programs. ~ . 

2. The attached proposal from 1.1 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 vell as certain othertD .. 
materials of interest to TSS/CD. I I • 1 U also serves · C!., .. · •·. 
as a general consultant to this Division and provides cover and-
cut-out facilities to the Agency. · 

3. The total cost o£ this project £or a period of one year 
vill not ·exceed $100,000.00. At the present time, .the sum of 
$40,000.00 is being committed, the balance _or the total to .be 
cw.ted a.t a. later date. · _._ · 

. C! 4. ~a.s been granted a. TOP SECRET cleara.nc'~ 
by the Agency-, and is .f'ully- capable or protecting the security
ot the Government's interest in this matter. 

APPROVED FOR OBLIGATION 
OF FUNDS: 

Attachments: 
Proposal .• .. 

.. 

- !• 

.. 



APPROVED FCR ADDITl:ONAf, APPROE'R~~9N OF f33ioOO.OO: · 
• -·' --· ' • • ' .' I 

' .... - .'-· ' 

Date: 
AUG i 0 iS55 
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Three lines4bioohemical. m1J>es1o.g;r.p.<J1n 

These are beiDg pursued with . 

. . 
be in the thl~l compounds. some of which ·have carbo~ gro~, as well as 

' . . .. • 
amine groups, and·s_o~e ~ch have either curare or sopot£-c action. ~it.· 

~ ... will continue his work on the diphenolic compounds. 

In this work the nitrogen. for the first time \Villbe.placed directly on the ring~ A 
: . - ;~~- :" ' ·." . . .. · .. :- .. : .! .-. . 

x:::::;::~theS~=~:d::l;l~ds:· 
Not only will ~ p:f9patJ.Ol·lillkage .be used in the synthesis of these new compounds, 

~ . . -~ 

.-
but also the methyl propattol Imka.ge and' a llnbge 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 technics will be broadened to include work on the 

tracheal rings of the guinea pig, hyperthermia in rabbits~ blood pressure and 

cardiovascular effects and anticarcinogenic effects. 



Biochemist 

Synthetic starting materials 

taboratory Supplies 

Subtotal 

Biological and Pharmacologtcal•Testing 

Clinica.l.pa.rt-time assistants 

Pharmacological, ~chnical 
Research Pharmacologist 
Animals and animal maintenance 

Tissue examinations 

~omri-ou. to maintenance of_......~ 

Total 

·':' . 

$ 

15~ ooo. 00 .· 

10,000~00 

12.500.~0 

l 

... '7. 500.00 

60,000.00 

8,000.00 

8,000.00 
8,000.00 
3,000.00 

3,000.00 

10,000.00 

100.000.00 -
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