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TO t Addressees Listed Below DATE: February 26, 1958
FROM ": John R. Moore, Director, Contract Division
714694
SUBJECT: CCNTRACTUAL DOCUMENTS FOR REVIEW, COMMENTS AND INITIALING
Tne document(s) listed below are forwarded for your review, comments and
initials. Upon completion of your review, please attach your comments, if
any, and forward to next in turn., Expeditious handling of this matter will
be appreciated.
Modification 3 to Contract AT=§li0=1)-2165 with the University of North Carolina
Addressees: Division: Inits{ Dates | Remarkss
1. BrSsrdnmnetes Contract M
2, Y gt — v |3/3 858 pL—81-91G¥) Fun
LA E '5‘«{_
3° C. S. Shm} Res. & Dev. A f 3'3 §(
. v S o ) » .
4. L. D. MacKay Finance %; PE’ S )\J N
+ 5 : %
5. @vy QO
4
6° SN 0. 1\0
/\r ‘D
RETURN TO:
Alice Brown Contract Division Tele: LTA9

REPOSITORY z 7 AL
+ yy-29
A1 (Yo~ 2138~ 273

abz'te \Mm\\fnﬁ\c‘/uc
! ATCYO~1) -2 6S

COLLECTION A octd

BOX No.

FOLDER
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 TANDARD FOMM MNO. B4

Oﬂice Memomndum « UNITED STATES GOVERNMENT

TO

FROM

SUBJECT:

SY.’BOL:

Je N» Duld, r., As.istinit Teneral Counsel DATE:  fetruary 1y, 179
conn .. .core, Directer, Contract Divisicn

RELUIST FCR JOCIFICATION  CF CGNTRACT AT-(40-1)-2165 WITH

UII7ZRSITY OF §CRTH CARCLINA, C-APEL 4ILL, NCRTH CARCLINA

ACLC:D3S

Please prepare an appropriate modification to the subject contract
to orovide additional research, to be completed not later than
June 30, 1353, with new fuads in the amount of $3,888. This con-
tract action is covered by Contract Authorization Noe. BM=58=303.

Request for Contract Action from the Zesearch and Development
Division is enclosed Ior your uses
2. rrogram Zesume!

Jonn %&oore
3. Budvet brea<down

de .m0 I aash. Dive of Zioclory : red., dtd 2=3=58
5. Xenewal proposal

Znclosures:
les Regst fcr Cont. Action

CC: C. S. Snoup
L. Z. "zcray
Axrice Brown w/cy encls 1, 3 & L4

13971501



Form OR-569 (2/53) REQUEST FOR CONTRACT ACTION (submit in duplicate)

1. Chairman
- Lo i ™3
TO: J. RH. Moore Contact Board. From: €5+ % ~ev. Tiv,

It is requested that the Contract Board take the necessary action to process the following described con-
tract action in accordance with the provisions of Bulletin OR-O&M-19:

2. Nature of Action Requested

[ selection of New Contractor and (x] Modification of Contract
Negotiation of Contract. No._AT-(L0-1)-2165

Conwactor: _University of Nerth Carolin

. Chapel Hill, North Carolina

(] Review and approval of Contract, Sub- (] Other (Explain)
contract or Purchase Order.

Number:

Name;

3. Nawre of Services to be Covered by Conmact

Constuction [_] Architect-Engineer 1 Other (Explain) Research
|
4. Funding Amount to be Obligated by this Conmact Action $3,288.00

Source of Funds

Approved ORO Financial Plan,_______ Quarter, Fiscal Year 19__
Project No._____or, Activity No. _lo %2 20
Funds to be Obligated: Allosment No.Qé-§2- §/(#¢ct. 19 SX Funds)

Procurement Directive No. Dat, ?—'-};.—i&-
Issuing Office _t

Concurrence in Funding Statement: (signed) M‘—v

Chief, Budget Branch

5. Project or Activity to be Covered by Contract Action:

Location of Work: Construction Directive No.
Estimated Cost of Work to be Covered by this Contract Action $
Schedule: Date Work to Start Estimated Completion Date

Description of Project or Activity:

(If more space is required use separate sheets and attach heretwos)

0

10915b2



No. Date:
(To be assigned by
Board Secretary)

/ C. 8. SHOUP
—+7 © CHIEF, BIOLCCY BRANCH :
RESEARCH AND DEVELOPMENT DIVISION |

—— - -
8. Conwact Board Docket T T Munﬁmmgy: (signed) té L \%o\ W
‘ te:

!
i

AN

8. Complete Description of Services to be Furnished by Contractor:

Headquarters designated research contract
TTTLE: "A Study of Ion Transport across Smocth luscle Cell Membrane"

(If more space is required use separate sheets and artach heretos)

=

s

9. Description of other changes to be covered by Modificatiqn:

Modify contract to provide additional research to be completed not later
than June 30, 1958, with new funds in the amount of $3,888,

(1f more space is required use separate sheets and attach heret)

10. Negotiated Contracts. (Show why it appears desirable to negotiate new conwact or to negotiate
modification to existing contract)

Memorandum rrom C. #. Shilling to 3. R. Sapirie dated February 3, 1958,

(If more space is required use separate sheets and attach heretos)

11. Conwacts, Subcontracts, or Purchase Orders Submitted for Review and Approval: (Furnish brief descrip-
tion of action in this space and attach pertinent documents)

Ncne

12. Dimutes:

Attach a statement summarizing the dispute together with pertinent documeats and Background
Material,

None

Pt
{y

LS
o

10915063



KL UR RV SO
1-1-52

Salaries and AJages:

Dr. b. G. Stall (1/3 of time)

Technician, Diener, and
Animal Care

Secretary assistance

Suprlies and Equipment:

Travel:

e
’_l
m
wm
"
§

Cverheal 25,27 of salszri

Rl

a°

o

AT={Lu=l;=2505

- o=s. =58

21,225.00

2,100.00
100.00

1,300.00

20C, 00

>
.
10

o

ARESS $5,927.8L

The rzC's contribution to the above budget will be ¥3,38€,

10915bl



CONT-AST NCo al=(zl=) =272

DR. ZIs AL G0 5TAll, ITI.
aszistant Prefezser of recizine
Pr-‘gct Leaisr,

n STV MR OI0T T4 SPCAT 22a03> 1o 3KCCTE MUSCLZ CLLL MEM-

resume'

“he ccntractor will continue studies of factors regulating the flux
in3 moverert of ions across smooth ruscle cell membrares and will
relate these factors to variations ir the contractile function cf
tre ruscle “issue, Z*ree energy concitisns, energy gradisntz, inn
irbalance, ticelectri- petentials, etc. will be investigczted, anc
exrloraticons witl te rade of thre relzticnsti val iern

transport ané carbohrvdrate metzbolism,

1097509




UNITED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D. C.

Contract Authorization No.BM-53-303

e 1958

TO : S. R. Sapirie, Manager
QOak Ridge Cverations C{fice

FROM : C. W. Shilling, M. D., Deputy O
Division of Biology and Mediciy

SUBJECT : FUND AUTHORIZATION AND TRANSMITTAL OF RESEARCH PROPbSAL FOR
CONTRACT NEGOTTIATION

REFERENGE : AEC 102/16 APPROVED OCTOBER 7, 1953, AS IMPLEMENTED BY MEMORANDUM
TO MANAGERS, OPERATIONS OFFICES, DATED OCTOBER 23, 1953, JOINTLY
SIGNED BY THE DIRECTORS OF THE DIVISIONS OF RESEARCH AND BIOLOGY
AND MEDICINE.

SYMBOL : BMB:JRT
The research proposal described below has been approved by the
Division of Biology and Medicine, funds are available, and you
are authorized and requested to negotiate a contract in
accordance with the following terms and conditions:
1. Institution: University of North Carolina
2. Investigator (s): Dr. Bermerd G. Stall, III
3. Title: A Study of Ion Transport :Across Smooth Muscle Cell

Membrane.

4. ( ) New Contract, ( X) Renewal of Contract No.AT(40-1)2125

5. Duration:  January 1, 1353 thru June 30, 1358

6. AEC Technical Represemtative: Dr. John R. Totter

7. Funds are authorized for the obligation of this contract
as follows:

Budget Amount
Allotment No. Category Previous This Action Total
g osdai(se) 630 - $3,936 $3,936

U195
FEB 6 1958

10915bb
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8. Tt is suggested that in the best interests of the government
the following type contract be negotiated: Luap-sum

9. It is requested that the title to any c=zrital equizment pro-
cured under this contract shall be vested with:

(x) the contractor; ( ) the government.

10. If radioisotopes are to be used in this research, it is re-
quested that the savings available to the contractor under the
Radioisotope Research Support Program (Ref. AEC Manual Chapter
7510) be considered in the negotiation of the amount to be
funded under this contract. )

11. Other comments: An error had been made in addition of the

' budget ~ the amount requested is $3,936. This item was
discussedby Dr. Totter with Dr. Stall, over phone, on
1'21'580

12. Security Requirements:

In accordance with the provisions of Chapter 3403 of the AEC Manual
and the requirements of the Declassification Guide, it has been
determined that the following security precautions should be taken:
in connection with the proposed research contract:

Since there is essentially no chance for the development of
restricted data, this project has been placed in Category I as
fingd Ch T, 3303 of the C Manual.
fg.lnsep%?ts:apfex)sgéﬁgrts are to pe required as provided for by
"Revised Guide for the Submission of Research
Proposals” dated February S, 1954,

() Special reports instructions are as follows:

Enclosures: (x) "A" - Proposal, dated _May 31, 1997
(x) "B" - Notification letter, dated rr IEE
( ) "C" - Other correspondence, letters
Distribution:

Addressee: Original (w encl.) Division File: Yellow copy (w encl.)

1st copy (w encl.) Pink copy (w/o encl.)
2nd copy (w encl.)

Branch File: White copy (w encl.)
Program Analysis Branch:

White copy (w/o encl.)

Iﬂqng—l 6PO 909082
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Dedget

Personnsl, B8cientific

B. Btall (1/3 time)

Other Pergonnel

Tedhaician
Mensr and Aaimal Care
Secretarial Assistanes

Trevel

Ovarbegd (8% ARC total)
AMministrative Overhead (29, of

ocombined UNC and ARC Personnel
less 84 AEC total

Totals

Pyoposed Contridution W3

&
i

$1,225.00
$1,900.00
£00.00
100.00
° 0
600.00
100.00
500
<00.00
2¢%
714 3%
- ¥
R AR E
$i;996700 $2,843,38-
—_— 2 039.9¢

(ROTE: By phone Dr. Stall indicates $3;79%6 is correct figure - JRT - 1/21/%8)

SHMARY

Proposed AEC Support
Proposed UNC Support

Total Cost of Project

35¢%%.

ussé.oo ARRS
av3? L4
._/

¥4 73 ,e 45-’1-7.?4

ﬁbv““/7~3Ad7‘"* 4h«»~%¢l¥a~.4bt;“~'AL/X4;7"LW&4$’

-’8",3)103?Aﬁ&4~4ﬁ/c

1091508
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THE UNIVERSITY OF NORTH CAROLINAN o o 0 ired Office

Uricersity of Mot Carelona i chiai sy Hatt ¢ N Cornd o dtaie Cullege o igr s wre g s T ALt PP o Lu] 01 L« kLNABORO
% I1LLIAM FRIDAY CHAPEL HILL
Pre sden:

May 31, 1957

U. S. Atomic Energy Commission
Research and _evelopment Division
Fost Cffice Box E

Qak Ridge, Teanessee

Gentlemen.

Enclosed, please find an applica ion for the renewal of Coatract
No, AT=(40-1)-2165 in the amount of $15,739, 07 for research to be don-
by Dr. Bercnard G. stall, 11, Assistant Professor of Medicine at the
University of North Carolina.

We hope this application will merit your consideration,

Cordially,

N

William Friday

Enclosure

s

]’L

o
O
o
[ |
[t
~L2
<
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le Dr2gress Feports Studies on lon flux across smooth muscle
membrane wvare continued, The use of bovine arterial smooth
muscle in these experiments has baen satisfactory. This
tissue is densely cellular and separated froxm intima and
adventitia fairly easily.

In general the flux rates of potassium in this system have
been quite rapid, 80 rapid that the insccuracies in measurement
have praevented valid coxparisons among experimertally altered

cor.ditions, The use of Rubldium has been prodictive of some-
what slower fluxes,

Definition of optimal c:r.ditions for restitution »f the
initial potassiurzr and sodiun coritents2 of tissue slices has
been further pursued,

The basis of reference for K and Na content in the past has
been nonecollagenous protein, It is believed that tissue
solids, after freeze dying, may be s consistent and valiad
reference to express these concentrations in the case of

bovine arterial smooth muscle., Additional inforaation regarding
shifts in intracellular water would bs thus obtained and

considerable tize would be saved should this reference prove
satisfactory.

In general, the level of activity perforzed has followed
that set forth in the contract fairly closely except for a
lag period due t»> technical difficulties.

2. “gportable accidents and excegsive radiation exrsosure:s There
have besen none of thess.

3. Lenewal Topogal: There are no basic changes in the reneral
objectives of thls research wrnich are to study the factors
regulating iorn flux across smooth muscle cell membrane and
relating these to variations in contractile function of the
tissue. However, the work has nov rsached @ phase wherein
it would be both helpful and interesting to determine the
free energy involved in the reactions vhereof the actively
transported ions are moved against an energy gradlent. It
is proposed that an attem:t be made to deternine the free
energy by placement of a mleroelectrode into the cells'

interior. 7This type of =zeasurezent has been satisfactorily
carried out for uterine zuscle.

The relationghip between the actual ion transport and the
metadolism of carbohydrates is also to be explored.

i 4()},‘3%
1097570 ST



Sclentific Personnels Fo change

2Aher "ergonnels N¥o change

A. Avallable (or will be in near future): As of last May 1lst,

plus e radiation analyzer, gas flow counter, and Van Slyke
gasometric zachine.

Be. ]
\ﬂ Becknman fﬁol D.G. spectrophotozeter plus accessories

2) Analytical Balance

These items are needed to replace those currently in use
and which will not be available hereafter.

1 Funds are t» be used for purposes o attend-
ing scientific meetings and programs germane to this project as

well as othar zinor communication needs. “////////,n

1091571



“roposed Contribution by:

ARG
ook ) seientif
o stall (1/3 tize)
Jth Q
Techniclan 23,600
Ofimer (and Animal care) .600
Secretarial Assistance 800
4 t ;‘)m
1) Beckman “olel DU
2) Spectrophotometer and
accessories 1,850
3) Analytical Ralance,
Ainsworth 800
supplies and Lxpendalble ‘ateriala
Isotopes 1,500
Aniuals 20C
Slassware, reagents,
miscellanecous small items 1,200
iravel 250
Overhead (8% AEC total) 864
Administrative Overhead (29,28%
combined UNC and ABC lass 8%
AEC total)
$11,664,00
SUMARY
Proposed AEC support $11,66%,00
Proposed UXC support 2,079.09
Total Cost of Project ' $15,739.09

109715772

.
B9

$2,333.33

1,3%1.76

$4,075.09



Statement of Current .xpenditures

Contract “o. AT=(4C=1)=21€5, .acond

sceacretarial
¥rances -organ
“grnard otall

Egujomept

Sypplies and services

T [ Q

U 29.28%

< 8.00,"

10971513

eriod

Expenlitures -.stimated
QL3756 = LB/30/57 Y57 - 8V 37
Al il Ak o} TOUTAL
10C, 0 1CC.00 2CC.OC
2338,.(h 1169,32 35C7.96
1999.5%2 777476 23313,28
2338,.¢L 1655.52 1169.32 277476 FOU1, 24
IC6 7.85 —_— '/'97015 —— IB(SOOC
1132,41 150,00 2259.45 50.0C 3591.86
-Ce -Ca 25M.CO «Ce 250,00
L938,90 1609,92 bl /9,92 927,76 117:48,1¢
1179.32 569,56 1768, 88
ELE 799 198,87 W7
363,11 1179.32 158,07 596, 56 2490, C6
4G02,0)1 298w, 8l L833,99 17172.32 14238, 16




TO : Addressees Listed Below DATE: “Vrvesrew ©7, 1077
FROM : John R. Moore, Director, Contract Division
SUBJECT: CONTRACTUAL DOCUMENTS FOR REVIEW, COMMENTS AND INITIALING

The document(s) listed below are forwarded for your review, comments and

initials. Upon completion of your review, please attach your comments, if

any, and forward to next in turn. Expeditious handling of this matter will
be appreciated.

Modification 2 tc Coptract AT7-(10=1)-21A5 with the University ¢f orth Carglina

Auuressees: Division: Ini te Remarks:
I 8 (. Fumbries Cepgract—— 4 723,
2 rpEmttrer— | au4c Yot nlrils >
ZC H-2-3P
3. C, S, Sraup 3es, & Ty, WS> 13-4
' ':l-\. .
Lo 1, 1, MacKay Finanee ,%,Z/ﬁ\ A 2 /N A
PR
n ‘f/ A
So Ah" J//)
LAY \ 4
60 ’ L
/
RS ¢
RETURN TO: )
tlice Brewn Cenwra~- Livisicn Tel.: L7IS

1097574



STANDARD FPORM NO. 84

Oﬂice Memomndum e UNITED STATES GOVERNMENT

TO

FROM

SUBJECT:

SYMBCL:

P Ce wae 'm2d, JTe, 4S3.sLznt ”

- . -

P gCan e o Core, Directver, Conursces -ivision

REQUEZST Fun NCDIFITA_I1CN UF CUNTRACT AT-(Ll=1)-2155 WITH
UWIVIRS.TY CF NCRTH CAXRCLINA, CxAPEL ZILL, NGRTH CacCLINA

ACD:DS

Please prepare an appropriate modification to the subject contract

to provde for additional rescearch, campletion of which will be not

later than December 31, 1957, without additional funds. There will
be no significant change in the scope of the worke.

Recuest for Contract Action from the Research and Development
Civision is enclosed for your use,

R

gdohir 2. ~oore

Znclosures:

l. negst for Cont. Action

2. remo fm wasn. Div. of 2iclogy & iedicine dtd 10/2%/57
w/cy of ltr fm Dre. Stall fm Univ. of N. C.

CC: Ce So Sl’loup
Alice 2rown, w/cy e:cl 1

1091519

cneral Counsel DATE: ,ovemcer 15, 1-%7

14és



Form OR-569 (2/53) REQUEST FOR CONTRACT ACT‘ON (submit in duplicate)
i
‘ 1. Chairman
TO: J. o. loore Contract Board. From: . £€°ICh ot o VeloTi nt . lv,

It is requested that the Contract Board take the necessary action to process the following described con-
tract action in accordance with the provisions of Bulletin OR-O&M-19:

2. Nature of Action Requested

{] selection of New Contractor and [X] Modification of Contact
Negotiation of Conmact. No. -

Conuactor-m__.m_o_f_.m_m.h_uamllm

.Chapel Hill, North Carolina

(] Review and approval of Contract, Sub- [] Other (Explain)
contract or Purchase Order.

Number:

" Name:

e o

3. Nature of Services to be Covered by Contract

l Construction D Architect-Engineer D Other II] (Explain)

Research |
Amount 1o be Obligated by this Contract Action $ None -

Approved ORO Financial Plan,
Project No.

4. Fundma

i
Fiscal Year 19__ ‘

‘ € Obligated: Allotment No.___ (F.Y.19_—
- rocurement Directive No. Dated
I Issuing Office

) i
\: Concurrence in Funding Statement: (signed) ALrrntle 1

Chief, Budget Branch }

! 5. Project or Activity to be Covered by Contract Action: |

Location of Work: Constuction Directive No.
Estimated Cost of Work to be Covered by this Contract Action $
Schedule: Date Work to Start Estimated Completion Date
Description of Project or Activity:

(If more space is required use separate sheets and attach hereto?)

F0Q1570



6. Conwract Board Docket 1. Regq bﬁmmnz (si ) 2
No. DatelUV 2 - " Tide: - s
(To be assigned by C. 8. sHOUP
CHIEF, BIOLOGY BRANCH

Board Secretary) ‘ N
|

RESEARCH AND DEVELOPMENT DIVISION

A

8. Complete Description of Services to be Furnished by Conwactor:

Headquarters designates resezrch contract.

Iitle: M. Stuly of Ion ‘ransport -cross ths .morth riscle Cell ..embr=ne."

(If more space is required use separate sheets and attach hereto:)

9. Description of other changes to be covered by Modification:

Mo3ify contr-ct to provice for =2:ditionzl r:sesrch completion of which
will be not l-ter th-n _.cember 31, 1957, without adiition=1 funis.
There will be no significant change in the scope of the work.

(If more space is required use separate sheets and attach heretor)

10. Negotiated Contracts. (Show why it appears desirable to negotiate new contract or to negotiate
modification to existing contract)

nemorancum from C. L. Von Clecve to Horman M. roth drted Jetober 29, 1957.

(If more space is required use separate sheets and attach heretos)

11. Contracts, Subcontracts, ot Purchase Orders Submitted for Review and Approval: (Furnish brief descrip-
tion of action in this space and attach pertinent documents)

hon<

12, Digutes:

Attach a statement summarizing the dispute together with pertinent documents and Background
Material,

Yone

1091511
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STANDARD FORM MO, 84

Oﬂice Memm*mzdum e UNITED STATES GOVERNMENT

TO

FROM

SUBJECT:

Herman M. Roth, Director, Research and DATE: October 29, 1957
Development Division, Oak Ridge Opersations Office

Ce D. Van Cleave, Medical Branch
Division of Biology and Medicine, Washington

CONTRACT NO., AT(k0-1)-2165 - UNIVERSITY OF NORTH CAROLINA

M :CINC

The Medicel Branch approves extension without additional funds of the

subject contract for the period September 1, 1957 tlhrough Decembexr 31,
1957. Attached is copy of letter from Dr. 8tall requesting this exten-

sion.

oF. 22y K

1091518



S=$T AMDARD FORM MO 64

Ojﬁce Memomndum e UNITED STATES GOVERNMENT

TO . Bersan M. Roth, Director, Resesareh and O+TE  Octcber 29, 1357
Develiopment Division, Oak Ridge Cperations Cffice

\ - -
FROIM : Ce Do Van “"’ Mc‘l mCh
Division of RBology and Medicine, Washingtom

SUBJECT: CONTRACT NO. AT(#0-1)-2165 - UNIVERSITY OF NORTH CAROLINA

SYMBOL: BMM:CINC

The Nedical Branch approves extension without additional funds of the
subject eontract for the period September 1, 1957 through December 31,
1957. Attached is copy of letter from Dr. Stall requesting this extea-

sion.
- [ L 4
//rl/ e A
BEDoaE - 7 i3 .»)"ﬁ_;’sf:,- e J.‘f,;:f B I ﬁ!).: N - o -

R i ——

109739 14 B
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R Y — A G : v ARty RS N ST TR TR e T e Sogmiligtee T

THE UNIVEREITY O NORTH CAROLINA
Chapel M)

The 8ehool of Medicine
Departmant of Medicine

dctobc_ 2, 1957_

Chieg, Nelioa) Brunch - - LT
Divigion of Rioclogy and Meditodns R

U. 8. Atomic Energy Cosmissiom

Washingtom 25, D. C.

SR D R o Zghae

Bl b= 2R

'Dn.'.-sir:

It 13 requested tiat the rescarsh eontrect ¢ AT-(80-1)-2165,
modification §1l be extendsd without additiomn] fumds. There
maypmmulyaa,ooouwmmmm
this accowmnt. This vill allov the project to comtimme until
& comtract remeval or other finsngeial NPPport can be obtained.

A Getajled progress report of the progress to date vill be
prepared in the near future and sulxr:tted for your gonsideration.

Thanking you for any considsraticn You my be able to give
this request, I remmin,

Yours very truly,

Bernard G. Stall, IIX, M. D.
Assistant Professor of Mediecine

B3Sthh - RS S . o
{
e cary : R
Novi. 1em7
580



THE UNIVERSITY OF NORTH CAROLINA
CHAPEL HILL

THE SCHOOL OF MEDICINE 12 Seotember 1756
OEPARTMENT OF MEDICINE

Mr. John R. Moore, Director
Contract Division

Oak Ridge Operations

Us S. Atomic Energy Commission
Oak Ridge, Tennessee

he: ACC:ARB
Dear iur. Moore:

Transmitted herewith are two properly signed copies of the
mciification No. 1 of Contract No. AT=-(LJ=1)=2165.

Thanx you very mucn for the exgediticus manner in which this
nezotiation has thus far been handled.

Yours very truly,

/ ;k

) /e
/{7L7Léﬂ /C/z/ I keT
Bernard 5. Staii, III, m. D.

bzsja

Encs. @h“}‘\\



STANDARD PORM NO. 84

Oﬂice'Memomndum * UNITED STATES GOVERNMENT

TO : Jo &, Ould, Jr,, Assistant General Counsel DATE:  August 22, 1556
FROM :  John R, Moore, Director, Contract Jivision

SUBJECT:  R3ZQUEST FOR MODIFICATION OF CONTRACT NO., AT=({L0=1)=2165 -
UNIVERSITY OF NORTH CAROLINA

STBOL: ACDRGH

Please estend the period of the subject contract to August 31,
1957, with necessary funds in the amount of $9,736. Alse, please
inclnde provisions for cempliance with AEC Mamual Chapter 7510.

There is attached for your use a request fer coentract action from
the Research and Development Division,

John oore

Attachment:
As Stated Above

cCs L. D. MacKay
H. M. Roth
J. Nicholson, w/encls,

J—J'{

1091582
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Form OR-569 (2/53) REQUEST FOR CONTRACT ACTION (submit in duplicate) i
1. Chairman |
TO: J. R. Moore Centract Board. From: _Hes, & Dev, Div,

ft is requested that the Contract Board take the necessary action to process the following described con-
Uact a<on N acCardance vt the provisons of Bullitin OR-OuM-1%:

2. Nature of Action Requested ‘ \

. Selection of New Contractor and : i Madification of Contract

Negotiation of Contract. No. AT={}0=1)~2168

Contractor: Iniversity of North Carolina
Chapel Hill, North Carolina

[ Review and approval of Cortract, Sub- T Other (Explain) _ i

" “contract or Purchase Orde.r. * o o

‘Number: T oo ' |
Name: * '

3. Nature of Services to be Covered by Conmact

[RUSRUR | R

Construction ] Architect-Engineer [ ] Other (x| (Explain) Research ‘
4. Funding Amount to be Obligated by this Contract Action 3 9,736.00 -

Source of Funds

Approved ORO Financial Plan, ___ __ Quarter, Fiscal Year 19 |
Project No._ _or, Activity No.__ @320
Funds to be Obligated: Allotment No.ee-2/-91 (gXF.Y. 19 £ 7 Funds)

Procurement Directive No:F B/‘/-‘ S7-%v Dated_&‘_3_3-_"_

Issuing Office

hxef Budget Branch

5. Project or Activity to be Covered by Conmact Acuo T

Location of Work: Construction Directive No. ;
Estimated Cost of Work to be Covered by this Contract Action $ i
Schedule; Date Work to Start Estimated Compleuon Date

Description of Project or Activity:

(If more space is required use separate sheets and attach hereto:) !




e
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8. Conua:t Board Docket
No. _ __

(Tc be amgned by
Board :Pcretary) .

7. Request Sub
Dale

2, omp‘ete Descnpt on o. Serv1 es to be F‘ “1shed by Cea acion:

laahlngton deaignated ‘research contract.

Title: ™A Study of Ion Transport Across Smooth Muscle Cell Membrane",

(1f fdre space 1s required use separate sheets and attach hereto:)

9. Description:of other-changes to be covered by Modification:

Extend period of comtract to August 31, 1957, with new funds in the
amount of $9,736. Include provisions for compliance with AEC Mamual
Chapter 7510.

(1f more space is required use separate sheets and attach herews)

10. Negotiated Contracts. (Show why it appears desirable to negotiate new contract or to negotiate
modification to existing contract)

Memorandum’ from C. W. Shilling to S. R. Sapirie, dated August 3, 1956.

{1f more space is required use separate sheets and attach heretos)

11. Contracts, Subconumacts, or Purchase Orders Submitted for Review and Approval: (Furnish brief descrip-
tion of action in this space and attach pertinent documents)

None

12, Disputes:

Attach a staterneat summarizing the dispute together with pertinent documents and Background
Material,

None




BUDGET FOR CONTRACT NO. AT-(LO-1)-2165
FOR PERIOD 9-1-56 - 8-31-57

{1 Salaries and Wages:

Dr. Bo G. S Py 111 (1/3 of time) ‘2,333033

Technician and Diener L, 000,00

Secretarial Assistance 200,00
{7 Equipment:

{2 Supplies and Materials:

Travel:
~Overhead (30.32% of Salaries and Wages):

TOTAL:

The Commission's contribution to the above budget will be $9,736.

10971585

$ 6,533.33

l,eésow

3,100.00

250,00

1,9€0.91

$13,729.2L



UNIVERSITY CGF NORTH CAROLINA
SCHOOL OF MEDICINE ,
CHAPEL HILL, NORTH CARCLINA.

CONTRACT NO. AT.%#L0-1)=21€5

Bernard G, Stall, M,D,
Assistant Professor of Medicine,
Project Leader.

A STUDY CF ION TRANSPCRT ACROSS SMOOTH MUSCLE
CELL MEMBRANE,

Resume!

Utiliging radiocactive potassium and sodium, the gﬁntrattor will continue
studies of ion transport mechanisms into and out of smooth muscle cells

and will direct the study to include the role of intermediate carbohydrate.
metabelism and the meactions and transformations that are of influence,

The studies will include the definition of normal and altered €ation and
possibly anien fluxes across cell membpanes, subjected to analysis in terms
of CHO metagolism, The action of enzyme inhibitors will be studied with
respect to energy utilization for maintaining K and Na ion balances and
regulation of said balances in the cell, Related phenomena will be studied, and
efforts will be made to experimentally determine by appropriate methods the
factors involved in maintsnance of differential ionic concentrations between
the cell interior and the surrounding media,

v, S, Shoup

1097580



TO

FROM

SUBJECT

REFERENCE :

SYMBOL

1047581

:O;k!idg-()pcratimortico

" Division of Blology and Medicine

UNTTED STATES ATOMIC ENERGY COMMISSION
WASHINGTON, D. C.

Contract Authorization No. HM-57-%0

5 etk

S. R, Sapirie, Manager AUG

Charles W. Shilling, . D., antwmr

FUND AUTHORIZATION AND TRANSMITTAL OF RESEARCE PROPOS
CONTRACT NEGOTIATION

AEC 102/16 APPROVED OCTOBER 7, 1953, AS IMPLEMENTED BY MEMORANDUM
TO MANAGERS, OPERATIONS OFFICES, DATED OCTOBER 23, 1953, JOINTLY
SIGNED BY THE DIRECTORS OF THE DIVISIONS OF RESEARCH AND BIOLOCY
ARD MEDICINE.

BM:CVE

The research proposal described below has been approved by the
Division of Biology and Medicine, funds are available, and you
are authorized and requested to negotiate a contract in
accordance with the following terms and conditions:

1. Institution: University of North Carclina

2. Investigator (s): Bernsrd @. Stall, III, X. D,

3. Title: "A Study of Ion Transport Across Smooth Musels Cell
Meabrane"

L. () New Contract, ( x) Renewal of Contract No. AT(k0-1)2165

5. Duration: 9/1/56 through 8/31/57 bt
6. AEC Technical Represemtative: Clifford V. Harding

7. PFunds are authorized for the obligation of this contract
as follows:

Budget Amount
Allotment No. Category Previous This Action Total
08-T1-91 (24) 6320 $ 9,73 $9,73%




10.

12|

-2-

It is suggested that in the best interests of the government
the following type contract be negotiated: Lump—ewm

It is requested that the title to any capital equipment pro-
cured under this contract shall be vested with:

(z) the contractor; ( ) the govermment.
If radioisotopes are to be used in this research, it is re-
quested that the savings avajilable to the contractor under the
Radioisotope Research Support Program (Ref. AEC Manual Chapter
7510) be considered in the negotiation of the amount to be’
funded under this contract.

Other comments:

Security Requirements:

In accordance with the provisions of Chapter 3403 of the AEC Manual
and the requirements of the Declassification Guide, it has been
determined that the following security precautions should be taken
in connection with the proposed research contract:

13.

Enclosures:

8inoe there is essentially no chance for the development of

restricted data, this project has been placed im Categery I

as defined in Chapter 3403 ef the ARC Namual,

Reports: ( x) Reports are to be required as provided for by
"Revised Guide for the Submission of Research
Proposals” dated February 8, 195k.

( ) Special reports instructions are as follows:

(x) "A" - Proposal, dated June 1, 1956
(xX) "B" - Notification letter, dated 1556
( ) "c" - Other correspondence, RONG®  letters

Distribution:

Addressee: Original (w encl.) Division File: Yellow copy (w encl.)

lst copy (w encl.) Pink copy (w/o encl.)
2nd copy (w encl.)

Branch File: White copy (w encl.)

Program Analysis Branch:

1091588

White copy (w/o encl.)
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Renewal Proposal: The ultimate objections of tlis project have been
severely altered in the direction of being expanded. It seems very
likely that not one, but many factors are inwolved in the maintenance of
the differential cation concentrations between the cell interior and

{ts surrounding water. For smooth muscle cells there are evidences froa
prelininary studies vhich suggest that many of the reactions and
transformations ef {ntermediste carbohydrate metabolisa may bear directly
or indirectly on the production and maintenance of this state. It is
likewise probable that this proeess is likewise intimately associated
vith the various energy tramfommations imvolved in the behavior of
myosin and actin during contraction and relaxation. Carryiag this subject
threagh to its uliimate conelusion would likely entall solution ef

nost of the problems of eellular chemistry and physiss. It is proposed,
after ascurete definition of normal resting catioa and poesibly anion fluxes
asross the aembranes, to subject the systex to analysis in tems of
sarbohydrste astabolian. ZRarlier work has shoun Shat imhibition of high
meryy phosphorylation by amy of several engyms imhidbitors effectively
prevents the utilisation of ensrgy for maintaining high intrecellular

K¢ and low Na* suspended in an antithetically lemically constituted
aedimm. Several other points ef close associatien between these o
broad phencmena have been demonstirated by mmerous workers in the field in
the ease of other tissues. Relative importances and basic significance
are unslucidated experimentally.

Scienmtifiec

Personnels Unchanged since initial proposal.

Cther Psrsonnsel: ko change.

Cther Financial Assistance: ione.

Materials, F ent, and Facllities:
A. T'v'tﬁ%%o {or w111 be in near future): Adequate laboratory spese,

Turnishings, and utilities, scintillation counter and scaler, fiaze
photometer, Koller Salth Salance, analytical balance, pHi meter,
Kjeldahl 4digestion and di{stillation apparstus, transformers, warburg
apparstus, survey meter, personnsl sonitoring dosi.nters, reagents,
isotope handling and storsge facilitiss.

B, Major Iteas to de ;rocnred:
8 re Ihe recent commercial availability of this

apparatus for pulse heizht selection would allow several ions
to be traced simultanecusly in the sams tissue slices. In
addition %0 imcreasing the validity of sush data over the sase
vhere separate ions wers traced in different sxperiments using
different tissue, there is the additional advantage of securing
data from eme experiment that othervise would require seversal.

2) Yan Slyke Manometric Ap tus and Flov Counter. This is
needed for sounting of C44 in tracing metabolic fates of
carbohydrate intermedistes.

Travel and Cther Items: Funds are to be used for purposes of attending

sclentiile meetings and prograas germane %o this project as well as for

other minor communication needs.

15849



Proposed Contribution by

AEC
Parsonnel, Sclentific
B. Stall (1/3 tdme)
Other Personnel
Technician $3,600
Diensr (and animal care) ' koo

Secretarial Assistance

Perunsnent !2_1_.22‘

1) Radiation anal yser(plus alterations in

present scaler to adopt it for this use) 1,000
2) Van 8lyke Manometric Apparstus 38s
3) Windowless Flow Counter W80

Supplies and Fxpendable Materials

Glassvare, reagents, aiscellaneous saall

items 1,200
I“toopei 1.5(”
Aninals 200

Travel 250

Cverhead (8% ATC total) 721.20

Adninistrative Overhead (30,32% combined
personnel costs to UNC and AFC less 8%

AFC total)
$9,736.20
SUNMARY
Proposed ATC support $9,736.20
Proposed UNC support 3,993.04
Total Cost of Project $13,729.24

1091590

UNC

$2,333.33

200

200

1,2590 71

$3,993.04



Statenment of Current *xpenditures

Contract lioe AT=(LO=1)=2165, First Period

_ﬂ&gﬁﬁ%?k _ﬂggﬁ?%l
A¥C AF. U TOTAL
Salaries and vages $2,266.64 22,133.28 ®1,h33.32 $1,066.72 $ 6,399.96
Equipment 2,706.10 D~ 2,167.11 e 4,873.81
Supplies and services 1,2LL.L7 145.70 1,550.8L 55.20 2,995.31
Iravel e e «Q - -0 - -0 - -0 -
Communication and
publication L.25 - )~ 10,00 - - 14.25
iotal direct costs ¢6,221.76 +2,278,28 #5,161.57 $1,121.72 ¥1L,783.33
Indirect cost+30.J22) % $1,33L.06  ~ b 758.71 ¥ 2,292.07
. " (8.222) L57.Th = L97.74 412.92 ~412.53
$ Lo7.7h & 836.32 o L12.93 & 3L5.08 $ 2,192.07
Total costs $6,719.59 33,11L.,60 3 5,574.50 8),L66.3D $16,375.40

s0verhead rate 30,324 of direct salaries and wages detemined by Aray Au-iit Agency,
based on cur accounts for the fiscal year ended June 30, 195S.

10971591
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STAMOARD FORMN NO. §4

Oﬁice Memomndum e« UNITED STATES GOVERNMENT

TO

FROM

SUBJECT:

SYMBOL:

Je W, Ould, Jr., Assistant General Counsel DATE:  QOctober S, 1955

Jorn R, Moore, Director, Cantract Divisian

REQUEST FOR PREPARATION OF RESEARCH CONTRACT WITH WNIVERSITY OF
NORTH CAROLINA, DR. B. G. STALL, PROJECT IEATER

ADA:ARB

Enclosed is sn approved proposal from the University of North
Carolina for a research project entitled "A Study of Ian Tramsport
Across Smooth Muscle Cell Membrane®, with Dre Be G. Stall as Pro-
ject leader, This actim 18 covered by Contract Muthorizatian -
No. BM=56-80, dated September 20, 1955, in the amownt of $12,79k,
Please prepare an appropriate research contract to cover this
program for a period of cme year, beginning September 1, 1955, with
Commission fimds in the amount of $12,294,00, in accordance with
the attached budget.

Jolm gL More

Enclosures:

1. Request for Contract Actiom

2+ Budget for New Cantract

3+ Resume!

Le Contract Authorization BY-56=-80
Se Proposal

6 Cy Ltr fm Shoup to Stall, 9/28/55

cC: C, S. Shoup

L. D. MacKay
J. Nicholson, w/Encls. 1 and 2

109715972 : | R
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i
i Form OR-569 (2/33) REQUEST FOR CONTRACT ACTION (submit in duplicate) l
1. Chairman ;
T J. I. Y ocre Contract Board. .
It 15 requested that the Contract Board take the necessary acton to process the following described con-
tract acnon 1 accordance wit' the provisions of Bulletin OR-0xM-19:
9, Nature of Action Requested i
"X_ Selection of New Contractor and 1 Modification of Contract
Negotiation of Contract. No. 1
' University of North Carolina Conmactor: )
; Chapel Hill, North Carolina !
i {1 Review and approval of Contract, Sub- [T Other (Explain) '
contract or Purchase Order. 7’
Number: |
Name: |
|
1
3, Nature of Services to be Covered by Conmact ¢
Construction | Architect~Engineer [ Other (X | (Explain) Research
4. Funding Amount to be Obligated by this Conuact Action 3 12,291,200
Source of Funds
Approved ORO Financial Plan, ——Quarter, Fiscal Year 19
Project No._____or, Activity No. L3200
Funds t be Obligated: Allotment No. 06 &/ 7424} (.Y, 19___ Funds)
Procurement Directive No. BM-56- ¥ Datedf&j-n&g}zﬁ55/ x
Issuing Office Kovowiom, <~_{ B oa\g‘\;‘\ TOdieiné
Concurrence in Funding Statement: (signed) W’\A«u&/
Chief, Budget Branch
' 5. Project or Acuvity to be Covered by Conuact Action:
Location of Work: Consauction Directive No.
Estimated Cost of Work 1o be Covered by this Contract Action §
Schedule: Date Work to Start Estimated Completion Date g
Description of Project or Activity: @
t
|
i
, (1f more space is required use separate sheets and attach hereto:) §
f |

1081503
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6. Contract Board Docket 1 7. Request Submitied By: (si@ed&’%/ 4‘@

No.. . . Date: /93~ £ Title:
{To be assigned by | David 7, Cope
Board Secretary) acilng Lirector
_ S eSS L L eelaizecmmeeameze m i e e eamsndy [ T e o oy Diws

—

Complete Description of Services  be Furnished by Conmacror:

neshington designated research contract.
Tizle: "a Study of Ion Transport Across 3mooth Muscle Cell Membrane".

e s -

(If more space is required use separate sheets and attach hereto:)

9. Description of other changes to be covered by Modification:

New contract for the period of one year beginning September 1, 1955, with
Cormission funds in the amount of 312,29L.00.

{If more space is required use separate sheets and attach heretos)

10. Negotiated Contracts. (Show why it appears desirable to negotiate new contract or to negotiate
modification to existing contract)

remo to 3. R. Saoirie from J. C. Bugher dated Septermber 20, 1955,

(If more space is required use separate sheets and attach heretos)

11. Conwacts, Subconuacts, or Purchase Orders Submitted for Review and Approval: (Furnish brief descrip-
tion of action in this space and atach pertinent documents)

Lone

12. Disputes:

Artach a statement summarizing the dispute together with pertinent documents and Background
Material,

nons

1097594
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Tudset ror Lew Joniralv -

Research Assistants,

cor reriac Cyapc

time)

Technicians, ktc.

Secretarial Ascsistance

Icuipment:

Supplies and Materials:

;- Travel:

Cverhead (3€.1l14 <

et e
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UNIVERSITY OF NORTH CAROLINA
SCHOOL OF MEDICINE

DEPARTMENT OF MEDICINE

CHAPEL HILL, HORTH CAROLIWA.

Bernard G, Stall, K.D.
Assistant Professor of Medicine
Project Leader,

A STUDY OF TON TRANSPORT ACROSS SMOOTH MUSCLE CELL MEMERANE

+
Resume’ Na

The Contractor proposes to use radicactive potassium and sodium in the study of
mechanizms transporting potassi m and sodium ions into and cut of smooth muscle
cells, to relate variations in fluxes of Nasand K* in and out of the cells in
various functional states on 2timulation by various substances such as epinsphrine,
norepinephrine, acetylcholine, cholinesterase inhibitors, pitressin, sodium
agide, etc. The effect, if any, of various dbioclogically-active steroids on
sodium and potassium wmovement will be studied in association with mmscle function,
It is hoped the vuriable and unpredictable reactivity of smooth muscle can be
more correctly elucidated by the methods and experimentation proposed.

Co S. ShO'.;p

109159b
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In Mply
Refer tet O ER

Cak Aidge, messee
September 28, 1955

Dr. bermand G, Stall
Deperwsnt of Medislire
University of Serth Garolim
Chepel Hill, Nerth Carelims

Sebjeet: MSEARCE COETMCT
Tesr Dr. Stall:

%e have imitiated action for e preparstisn of

[
mrmyou-tuuam«x-mmummxmau
Nowbrame®, The owatrest will be fer & poried of

o
towber 1, 1955, with the Cemmissien eontributiag $12,29k te the
cost of $17,3L5.58. A eopy of Us buiget e bs insluded in the eontrect
s snclessé for your inforsmtion. e contrect will bs mailed to youu
for siznature as s~on a3 it is complsts,

In accordanoe with your telephare conversatien with J, ke founsavills,

ve delated 51,600 "hquipment® eomtributiem by the Univerwity of liorth
Caroline sinoes the equipment is already en hand. ¥We also reduced tie
amount allocsted for "Isotopes’ {roe $1,500 to $1,30C wiich was discussed
with ¥r. Rounsaville,

.L‘ymh‘wwwcucm,oruwmbcdmumwyauiamy
wey, please do not hesitats to oall upon us.

Yery truly youre,

Co $¢ Shep
hief, Mology Bransh
ssearch and Develepment livision

ingclosure:
Bulget

CC1 C, E. Teague, North Carolime
Jo Re FOOT® . -

Res. Serv. Br. Bio. Br.
Rounsaville:lr

9/ 9/



UNITED STATES ATOMIC ENERGY COMMISSION
WASRINGTON, D, C.
Contract Authorization No, BM—EO

S. R. Sapirie, Manager $Z7 22 385
Oak Ridge Operations Office

) ’ o _ L:j{ p/
FROM . Jobn C. Bugher, M. D., Director, m%,a ke 3 = T
8, i | -

.o

of Biology and Msdicine, Washingtoh

SUBJECT : FUND AUTIORIZATION AND TRANSMITT:L OF RESTARCH PROPOSAL FOR
CONIAACT Y2COTIATION

REFESENCE : AEC 102/1€ APPROVED OCTC®IR 7, 1953, AS IMPLEMENTED BY MEMORANDUM
7C L4NAGERS, OPERATIONS OFFICES, DATED OCTOBER 23, 1953, JOINTLY
SIGNED BY THY DIRECTORS OF THE CIVISIONS OF RESEARCH AND
BIOLCGY AND MEDICINE,

SYMBOL ¢ BMMsPGL

The rccsecrch proposai described below has been approved by the
Tiviston of Biology and Medicine, funds are avallabie, and you
are authorized and requested to negotlate o contract in
aceordance with the following terma and concditiona:

1., Inetitution: University of North Carolina
2. Investigator (s): Bernard G. Stall, III, M, D.

3. Title: ™A Study of Iem Transport Across Smooth Muacle
Cell Membrane®

L, (x) New Contract, ( ) Renewal of Contract No,

5, Duration: one year
6, AEC Technical Representative: Paul G. LeFevre =

7. T™unde 212 authorized for the obligation 5f this contract
as ~ollows:

Budget Amount
Allotrent No, Category Previcus This Action Total
066191 (24) _6%R0 $2,m4  $2,W

55

(0

g,MB"

10671598
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8, It is sugseated that in the best interestt ¢’ the government
the following type contract be negotiated: Ixrmp-sum

9., It is requested that the title to any capital equipmeat pro=-
cured urder thie contract shall be vested with:

(x) the contractor; ( ) tke governmernt.

10, Cther couments:

Flease negotiate conoerning the figure allotted for iseotopes,
in the 1ight ef the mew Pricing polisy, and reduce sccordingly
the amount of the somtract. (It is assumed that the reductien
thus arrived at will be ea the general erder of $1,000.)

The contraot is to be megotiated with the starting date of
September 1, 1935.

11, Security Requirements:

In accordsnce with the provisions of Clapter 34(5 of the AEC Manusl
and the requirezeants of the Leclassification Guide, it has deen
determined that the fcllowing security rrecsutions should dbe taken
in connection with the proposed research contract:

Since there is essentially no shance for the develomment of
restricted data, this project has been placed in Category I
as defined in Chapter 3403 of the AEC Marual.

12, Rerorts: (X ) Re-ortc are to be roquirod as provided for by
*Reviged Guide for tlhe Sudbmission of Research
Proposals" dated February 8, 1954,

() Special reports instructions are as follows:

Enclosures: (x) "A" - Proposal, dated
(x) "8" = Notification letter, dated SEP 20 ‘055,
( ) "C" - Other correspondence, nene letters
Distritution:

Addresses: Original (w encl.) Division File: Yellow copy (w encl.)
1st copy (w enocl.) Pink copy (w/o encl.)
2na copy (w encl.)

, Brench Mlo: “hite copy (v encl,)
Program Analysis Branch:

White copy (w/o encl.)

GPQ 887703

1091599
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3.

PROZOESAL

Title of Froject: A ‘tudy of lon Transport across Lnooth ..uscle Cell enibrane

Institution and Department in which work will be done: <Ctchool cf .iedicine,

University of North Carolina, Departuent of ~edicine

Scientific Esckground cf the rroposed Projectt

Vertebrate czuooth suscle cells in couwon with sost ani.al and clant cells
maintain a higzh concentration of potassium internally despite a relatively low
concentration in the surrcunding licuid phase. The other major cation of body
fluid, sodiwa, is related reciprccally, teing low in concentration intracellulare
ly and hirh extracellularly, That this relaticn loes not derend entirely upon
unidirectional i.perseability of the cellular mentrane to these ions, but is due at

least rartly to an active transport of cne or both ions thru the :.iembrane, has

now been establisned for a nuaber of ticsues beth in vitro and in vivo with the

use of radicactive tracers,

These include the red blood cell as de.onstrated by Hahn, Hevesy, and
(1) (2) (3)

Rebbe , Cohn » Dean, hoonan, Haege, and Fenn -~ , Raker, Taylor, weller, and

(5)

)
Rastings > and others; 1in nerve gx¢éns by Hodgkin and Huxley ; in brain

(6)
slices by Stern, Eggleston, Heuws, and Krebs ; striated ruscle by Fenn,

(7) (8) 9
Noonan, Haege and }Mullinsg , Hevesy and Hahn( ), Calkins, Taylor and

(11)

10
Hastinga( ), and others; in rabbit cortex by ~udge « So far a& is known

to the proposer no such studies have been reported in the case of smooth muscle,.

The differential cation concentration between intra- and extracellular
fluid has been shcwn tc be associated with & difference in electrical potent;al
across the merbrane. 1n the case of nerve and .uscle the cheinical and

electrical phenomena have been shown to be intiiately related to the functional

1091600



-2 -

response of these tissues to appropriate stimuli. The classical studies of

HYodgekin and Huxley usinrs the giant axon of sauid have traced the sequential
relationship cf the cheir.cal and electrical phenomena to imjpulse conduction

alonz the nerve, refractionness to further stiiulation and the eventual restrict-
ion of the resting, excitable state,

Jtudies done on a variety of types of =smooth muscle by Bieq and ..annier
have shown that stirulation via autcnomic pathways or by autcnomonisetic agents
resulted in a rapic influx of Na ions closely fclicwed bty a reversal of the
memkrane pctential, Thus it seens roscible that the secuence cof events
descrited in sc¢ detailed a fashion by Hodrekin and Huxley for sguid axon may
represent a rhenomenon conmon to ..any cr zll excitable tissues,

Since the responsiveness of excitable tissue to an apprcpriate stimulus
is ultimately dependent upon differential concentrations ¢f K and Na inside and
cutside cells, infcruation relative ‘o the aechani:zms by which these ions are
transoorted and factors regulating these transport :echanisis seens eminently
desirable,

The studies of ‘tern et 31(6) on brain slices have shed light on the
nechanism by which K+ is transoorted into the cell. They showed that it was
an enzymatic reacticn dependent on the presence of oxygen, a "balanced" ionic
constituency of the extfacollular phase, and the presence cf glucose and of
flutamic or aspartic acid in the suspending wedium, Studies with inhibitors
suggested that the enzyme concerned :ight be carbonic anhydrase,

A relationshir tetween acetylcholine, acetylcholinesterase, x*, and
carbohydrate metabtolism, and the functicn of nerve and muscle tissue has been

suggected by nuercus studies reviewed bty Wilson and Nachmansohn(lz).

1097601
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Interest in the grcject propcsed here stewss {rem :articiraticn in
clinical studies on patients with essential hypertension in which an attempt
was made bty talance stuzies and isotope dilution techinques t¢ find scue
difference in salt metabclism between hypertensive patients and norvotensive |
controls in their responses tc narked restriction of sodium intake with high,
low, and average intakes of potassium. However, these studies failed to show
any differences between hypertensives and normotensives or between the hypere
tencsives who resconded to sodium restriction with a decline in blcod pressure
and those who did not.

Durinz the ccurse of these ztudies it bLecame evident that the methods
available were toc gross to detect a defect of salt metabolisn in essential
hypertensive patients. Likewise it becase cbvious that a raticnal approach
tc the study of hypertension in patients could not be made without amore
kncwledge of the tasic che.istry and shysiclogy cf the tissue resconsitle fer
the production of elevated blooi :ressure, i.e,, arteriolar smooth muscle.

Lurins the :ireceding 1l-1/2 years stu:zies cn s.coth .auscle se‘abolisi were
carried cut by the :crcocser at Erockhaven Leticnal Laboratory. Liance arteriolar
smooth muscle proved technically unsatisfactory, other =curces of smooth muscle
were tried and, of those available, tne pigeon gizsard was found tc be the
most suitatle, It proved to be densely cellulsr and homogenous and lent
itself nicely to conventional ti:sue slicing techniocues, .1aterial could be
obtained from a single animal for detailed experinental ianipulation.

The project to date has centered around the tissue electrolyte resronse
to the trauma associated with being sliced, definition of conditions necessary

for restitution and naintenance of the eleatrolyte pattern of the basal,
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restin: state, and la‘ely with .ieszuring of Na' and K* in ana cut fluxes

in trhe resting, steady state bt eans of isotcnic tracers. This crcuosal 1s

for ccntinuation ¢f thi: project which until recently was suprorted entirely

by the A, k. C. thru broockhaven vaticnal Laboratory.

1)
2)

3)

L)

S)
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12)

L. Scientific Scope of the rroposed Fesearch

The objectives of this research are: (1) To elucidate the mechanisms of
K* and Na' transport into and out of s“ootﬁ muscle cells, (2) To relate
variations in the fluxes of Na' and X* intc and cut of smooth auscle cells
with their functional state on stimulation by various substances to which they
are known to be resronsive, e.:z., erinerhrine, nore-inephrine, acetylcholine,
cholinesterase inhibitors, pitressin, Na azide, etc., (3) To ascertain the
effect, if any, of various bioclogically active steroids on Na and K fluxes
and in asscciation therewith on :..uscle function.

It is hcrped that the variable, uncredictable and aprarently caradexical
reactivity of s ocoth muscle to varicus stioulating sutstances c=n te reduced
to sc.e cc...cn denoninator, perhaps caticn flux.

A tlan ¢ accomrslisraent for the first year's work is as followe:

1) Refinement of i.ethods for mezcuring Nat and K'Y fluxes in s coth

muscle tissue in the resting, steady state

2) A subjection cf this system to various stinulating subs‘ances for

observation of *heir effects on Na' and XK' flux,

3) Test the effect of stercids on Na and K fluxes (A) by incutating

tissue slices with the steroid, (B) pretreatment of the aniaals

with sterolds.

S. Scientific Perscnnel

Cenior Investigator: Eernard G. Stall

# Wilson, I. B. and Nachmansohn, D. Generation of Biolectric Potentials. Symposium on

Ion Transport Across Membranes, =tdIted by dans T. Clarke. Academic Press, Inc.,
New York, N. Y., 195k,
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“cien*ific Fersonnel (ccn*inued)

Highest Academic Legree: M. D.

Position in Institutiont Assistant Professor, Devartient of riedicine

Scientific Experience:

1) Rockefeller Institute for iredical Research - Assistant to Institute,
Assistant Physician to its hospital ; February 27, 1950 - Febtruary 19,
1951, Full time research in essential hypertension and electrolyte
physiclogy of sweat,

2) Erookhaven National Laboratory - Associate rhysician in Dercartment of
redicine, Civisiin of hysiology =~ January 11, 1953 - -ay 13, 1955.

Full time research on essential hyrertension and smooth muscle .etabolism,

Publications:

1) .ethods for Local Induction and Cuvantitative Analysis of Human :-weat.
Fernard 5. _tall, Vincent . Dole, ani lrving L. Schwartz, Proc. Joc,
for Exper. Eiol. & _.ed., 77:L12, 1951.

2) Alecunas Alteracicnes knaccrinac en la itnfer..edad de Craves. F. .alcef y
Fernard 3. "tall. irchivac .iedices de Cuba No. 1, Vel. 5, Enero 1954,

3) r.etabclic Effects of marked codium Restriction in Hypertensive :atients:
Changes in Tctal Exchangeatle >odium and Potassiuu. Lewis K. Dahl,
Bernard G. :tall and George C. Cotzias. J. Clin. Invest., 33:1397, 195L.

L) .setatolic Effects of marked Sodium Restriction in Hypertensive Fatients:
Skin Electrolyte Locses. Lewls K. Dahl, Eernard G. Stall and George C.
Cotzias. J. Clin. Invest., 3L:L62, 1955.

5) Metabolic Effects of Marked Sodium Restriction in Hypertensive Patients:

I1I. Comparison of Normals vs, Hypertensives, (submitted for publication)
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6.

7.

8.

(ther rersonnel

Technician « 1; full=time

Zther Financial Assistance: None

Materials, Equipment and Facilities Available:

Laboratory, instrument roox and office space

Jtilities (heat, water, gas, air and vacuu. cutlets)

warburg apparatus

~.8

1)

A

7
8)
9)

or Items to be Procured:

Scintillation Counter, well type, with decade scaler; photomultiplier,

crystal, and plg - installed., This is n22ded for rajioacztivity measure-
X . 2u , jl2
ment in ass~ciation with cation exchange studies using Na % as tracers,

Flame ‘hotcneter - needed for Na and K analysis

talance, Koller=“mith type - for weizhing tissue ciices

Falance, torsion -~ for aeighin: reagents used in crecaration of medis
1K .eter, fer .e=: ring pX cf media before anc after incubtaticn of
tissues; and for glucose Jeter.idina%tion by notentiocuetric titration

with Ceric Sulfate.

Digestion A-ovaratus - for dizestinz tissue slicec for K and Na analysis

¥icro-Kjeldahl Distillation Apraratus (2) - for measuring tissue nitrogen

Variac Transformers (2) for operation of digestion % distillation apparatus.

Air Conditioner, 3/L ton - needed to provide a suitable environment for

oroper functicning and riaintenance of radioactive ccunting equipment in
the rcox in which it is to be hcused. The avsilabtle rocom has a southe

western exoosure and would not ctherwise be suitable.

1091b0b



9., Travel

For pur.cse of a-tending scientific meetings germane to proposed research

project,

10. Budget (see sheet attached)

fonas & s

srnarc G. -tail, 11I, ». D,
Res:onsible Investigator
Lepart.ent of redicine

Vice=resident and Controller
Jniversity of Ncrth Carolina
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Proposed Contribution by

AFC i
Personnel, ocilantific
B. Stall (1/3 time) $ 3,000
Other Personnel
Technician 3 3,600
Secretarial Assistance 200
Diener (and animal care) Loo
Permanent tquipment
1) warburg Apparatus, complete 1,600
2) Scintillation Counter, well type,
complete with decade scaler, nounted
crystal in lead pl;, ani photo=
muitiplier, incluiin: installation 2,230
3) Flame Photometer 6592
4) wsalance, roller=cmith, 0=5J0 wgie 201
S) Balance, Torsion 175
6) pi Meter, Becxkman Model He2 220
7) Dizestion Apparatus, micro 150
8) iicro=Kjeldahl _istillation Apparatus (2) 15)
9) variac iransformers (2) 10
17) AireConditioning Unit (/L won) 60
11) Demineralizer (water) and cartridies 125
Cupnlies and “xpendable Materfals
Jlassware, reagents, miscellaneous small
itens 1,400 200
Isotopes (includingz shipping charges
fron Oak kidgze) 1,570
Animals 125
Travel 250
Overhead (8% ATC total) 947,68
Administrative Overhead (36.11% UNC and AFC
personnel contribution minus 8% AEC
total) 1,652.2k
$12,793.68 $6,650. 2,

(See next page for *Summary")
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SUMMARY

Proposed AEC support $ 12,793.68
Proposed UNC support 6,652.2
Total Cost of Project 9 19,45.92
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