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We wouwlo like to make the tollowing changes ' tn mur.patoraals
license, number 13-18. 84~011

1. Dbr, B, bBeatrice Chambers 1% no longer employed by the
Northwest Lenter for Medical Education and we would like to
delete her name 4rom our list o+ responsible investogators.

<+ Dr. Koman Dziarski has moved his laboratory to area | (see
new map ot center) and Dr. Hottiezer has moved his léeb into a
previously undisignated area now designated Anatomy | laboratory
(g@e new map ot the center). Maps o+ the individual areas are
also 1ncluded as well as a new key to the center map.

S« We would like to add the tollowing responsible 1nvestigators
to our license: Dr. Thomas Mueller, Dr. Brian Kennedy, and Dr.
Subbiah Si1vam, Their applications and relevant materials are
enclosed., Dr. Mueller will occupy the area vacated by Dr.
Chambers (Biochemistry 111 Laboratory), Dr. kennedy will occupy
a previously undesignated area now designated Fnysinlogy IV
Laboratory (see new map of the center), and Dr. Sivam will occupy
what was formerly designated Microbiology 111 Laboratory now
gesignated Fharmacology 1 Laboratory (see new map of the center).

4, UVUrs, Dziarski and rennedy have regquested that they be
licensed tor the use 0t “*Rb and we theretore request that 20 mCi
of ®*kb be acoeo to our license. Drs. Dziarski and Kennedy have
written protocols for the use of ®&Rp which are enclosed.

S, Dr. kennedy has requested the use of #®Mg i1n his research and
we therefore request that 10 mCi of “®Mg be sdded tu our license.
Dr. Kennedy has written a protocol for the use of *2®Mg which 18
enclosed,

6. To accomodate these new responsible investigators and for
future expansion we are requesting that our maxamum limit of
several i1sotopes be increased. Specifically we request that W
be increased by 60 mCi (from B0 to 140 mCi)} **C be increased by
10 mCi (from 20 to 30 mCi)s *2F pe increased by 40 mCi (from 20
to 60 mCi); 358 be increased by 10 mCi (from20 to 30 mCi)y 23na,
*4Na, and *®x all be increased by 5 mCi (from 10 to 15 mCi). As
stated, these i1ncreases are necessitated by increases in our ; ,93‘
1ze and for future expansion. When the Northwest Center
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originally applied +tor & materials license,
congsisted of s1x members, and we now have sixteen full-time
faculty members at the center,

our ftaculty

14 you have any questions please contact Dr. Anderson at

(219) 980-6556,

/i puctal e droe

W, Marshall Andgerson, Fh.D.
Chairman Kadiation Satety Commitiee

Enclosures

BONTROL NO. ¢

2462
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KEY TO NORTHWEST CENTER MAP 2-NEW DESIGNATIONS NOVEMBER 1986
1. Microbiology | Laboratory~ Lr, Dziarski
2. Lounting Koom-General Use fArea
3. Fharmacoloay | Laboratory = bLr, Sivam
4, FHiochemistry Laboratory-Lr., Hadd
S. Microbioclogy Il Laboratory-br. Baldwin
6. FKiochemistry 11 Laboratory-br, anderson
7. Lold Room-Genaral Use Area
B, Fhysiclogy Laboratory-0r, latridis
¥. Fhysiology 1J1 Laboratory-bLr., Macchia
10, hadivisotope Storage Koom- Leneral Use Area
11, lodination RKoom- General Use for lodination
12, BMiochemistry 111 Laboratory-Lr., Mueller
12, Fyysioloay 11 Laboratory-Dr. Echtenkamp
14, Fhysiology 1V Lavboratory-br. kennedy

15, Anatomy | Laboratory=Lr, MHoftiezer




APPENDIX H
Application for Approval as a
User of Radioactive Materia)

Neme _1Wowas 3. M__

titte Pstadt Profesor

1. Experience

'ndicate training “n specific areas listed below:
Curation of
Training Job

Where Trained Eoﬁmm!
ne 0
T:‘l Eﬂuu\ : 'u.’:gu
Principles ¢f radiation 24 Maonp Jod

protection..ceeeseees. |Howpls T Skl

2. _Type cf “raining _

”"'zsvs

g

Radioactivity measure-

ment standardization I

and monitoring tech-
nigues and instruments

130y

Yes

@ |

Mathematics and calcu-
lations basic to the

use and measurement of
radioactivity..

sE0 s

h

13' yrs

Yes/No

Yes

Biological effects of

radiation. ..coeecves .

I

Yes

b. Experience with Radiation

llqtav&' Yes/No

o ele |

0TOPE MAXIMUM AMOUNT VHERE EXPERIENCE WAS GAINED  |DURATION TYPE 0
OF EXPERIENCE USE
H 100w <3 Dod Q\.Urcd?mhvdd “qlu l!'h 56. (‘e:(*e:ul
‘ gt
Sbg\mj
1 /S‘d ] " n
;i ‘)SwQ‘ " - ¥
P /ONCL' . " "
C‘ O.SNC I " "
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~ Form 101 Cont, )

2.

3.

Indicate isotope(s), maximum amount you plan to have at any one
time (including waste) and chemical form:

RET o6 Mol or beud & wtm - 0wl
RP as iwenpue M\dt or ATP -~ 10nK
PH qs Nab¥q - 30uC L
Me oy Sowadllude = 05wt

bl

Describe purpose for which radioactive material will be used:

PfsmnH uisd Lor rodworchoe \uhlus of cell i oy Qwd fw‘mu f5l~1u§o'haux

Other persons under your supervision who will be handling radio-
active material:

Where will radicactive material be used. If appropriate, submit
drawing of laboratory, indicating areas of use.

Tu M \owd (w iy lu\wnlorz/

Describe any special laboratory equipment to be u;ed. .

Statement of Agreement: The below-nzmed individual signifies that he has
read and is v*11ing to abide by the Indiana University regulations governing
the use of radioisotopes and other sources of jonizing radiation. The
undersigned agrees to comply strictly with all such rules and regulations
and further assumes responsibility for ascertaining that employees, students,
and associates working under his direction shall comply with the regulations
of Indiana University governing the use of radioactive materials and
radiation sources. '

Date: _7//s/te Signed: ' Vlduas 4 Muutllts
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Title _Associafs  Catesser 4 ?AM,P aTmu,lé,a,

~ Form 101 ) '

APPENDIX H
Application for Approval as 2
User of Radioactive Material

Subbiale . S (V/AM

Experience
Indicete training in specific zreas listed below: T
‘ Duraticn of On the Formal
a. _Type of Training [ ihere Trained Training Job Course
Priaciples of radiaticn : i
PrOLACEiION. v ovvers vnss NiH | Wik '@"‘“ [eg/wo
Rudioacti:it,zimu:un- s
ment stardardization ek
and monitoring tech- NH : @'No @lﬂo
nigues and instruments : o
- Mathematics and calcu- ‘ L
lations basic to the N | H ( wheelc
vse and measurement of [Ye;/’ No @No
radicactivity......... "
\ Biological effects of ( wneadk. (g:g)No No‘
\ radiation,...... s iding NI H ' ®/H
b. Experience with Radiation
SOTOPE MAXIMUM AMOUNT WHERE EXPERIENCE VAS GAINED DURAT 10N TYPE OJ
OF EXPERIENCE USE _
¥p mCs - AN B ye~r| kA
3H mC¢ ‘ Miwualé} ] M(mmyv;n 3l fer fe;z:%
ﬂi‘ - NIH 2 y.eax\/b \
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Form 101 Cont,

z.

3.

4.

D i T T S ——— - — — —

) : )

Indicate isotope(s), maximum amount you plan to have at any o
time (incltding uas{e) and chemical form: g

Qe P O

e RO m&G
I 300G
NC !/ m&G

¥s 10 pmn
Pescribe purpose for which radioactive material vill be usad: _
Moo tl Ae wsed Por radi mmunea. shay s Syt ikl b
“44/‘ '?!’f MW‘V ZM A 1A ALD o oo P S A
3> watl be W( 2oy mo-&b«/u Luistorv, wevk &

niek -

Other persons under your supervision who will be handling radio-
active material:

Technician st doctrl Jellow, M‘& SHobowk (o benamey

Where will radioactive material be used. If appropriate, submit
drawing of laboratory, indicating areas of use.

Novboveet Cenlec I rledical Sbucalion. Rom (22

Describe any special laboratory equipment to be used.

Radialien skuldo

Statement of Agreement: The below-named inuividual signifies that he has
read and is v*11ing to abide by the Indiana University regulations guverning
the use of radioisotopes and other sources of ionizing radiation. The
undersigned agrees to comply strictly with all such rules and regulations
and further assumes responsibility for ascertaining that employees, students,
and associates working under his direction shall comply with the regulations
of Indiana University governing the use of radioactive materials and
radiation sources.

covh ay-
, o & CPren, tud- Kaledinngg 22 popwle lalelde,
e wll be i Jor Phasmrakenmdbin, 3, o, ..;c’«,.wémb’ ‘ ;#-w‘ié,'J
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APPENDIX H
Application for Approval as a
User of Radioactive Material

Name RRian  HeEaunbQ)
Title Aloazanl Kefedws

1. Experience
Indicate treining in specific areas listed be'ow:

Duration of Cn the

a. _Type of Training Whers Tra‘ned Training Job Course
Peincipl b badtett Wi.’t»dw u."ﬂgl SCh T
rinciples of radiation| & ‘wn . .
protection......oiuan. VAL G T §en ¥ Years @'"0 @“01
Radioactivity measure-
ment standardization SAn: ayg abevi SAn og tbe |
and monitoring tech- es/No @/No
AN niques and instruments A > i
e Mathematics and calcu- ' : '
lations basic to the SAN 05 abet | SAac @3 Qo
use and measurement of _ es/No @No
radioactivity......... !
\ ' Big}og:cn effects of SAN ay abgyr | Sha &8 Qhur No @/No
. radiation....eoeevenss . i

b. Experience with Radiation

OTOPE MAXIMUM AMOUNT WHERE EXPERIENCE WAS GAINED DURATION

TYPE O
OF EXPERIENCE USE _
q | m G bayhmaTow o Med Scanpt ST Lowrs Pu | 4 Yer'y ,
g ) - H i
od H " ¢/
s
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form 101 Cont, ) AR

2. Indicate isotope(s), maximum amount you plan to have at any one
time (including waste) and chemical form:

1,1-;/.) Aq-UgJ W°Kl 8;-45} - /15 Coall ey Chlerde Safl w Qeuens fotn
Joeed ‘ P33 MG MXinen /Zsenfe '
“f) J=H, /Y- ¢ ! Geucous forn i

RAduaclivelY tabitcd ATl Suckuse , Zunu hw

hl

3. Describe purpose for which radioactive metzirial will be used:
RAdieacTive TRALERS  Wied Tv delc#tnt  Uatdiecliumal ton Flixes atkes
Buhaenl rerbranvey FAdiwaclivily  tabeled ‘ff". witl 8t wied o deTeesrng
Evpyaatic Ao liviry . ABdog aefively Letchd  Suckesr Ard  inwulin Used @1
Ex TRACthulesr  SPACE rTARKER S,

4. Other persons under your supervision who will be handling radiv-
active material:

5. Where will radioactive material be used. If appropriate, submit
drawing of laboratory, indicating areas of use.

6. Describe any special laboratory equipment to be used. )

7. Stetement of Agreement: The below-named individual signifies that he has
read and is \*11ing to abide by the Indiana University regulations governing
the use of radioisotopes and other sources of ionizing radiation. The
undersigned agrees to comply strictly with all such rules and regulations
and further assumes responsibility for ascertaining that employees, students,
and associates working under his direction shall comply with the regulations
of Indiana University governing the use of radioactive materizls and
radistion sources.

-

Date: 1/2/4¢ Signed: [Zg‘“ %;’:ﬁﬁ&%:

v
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INTER-DEPARTMENTAL COMMUNICATION
NORTHWEST CEMTER FOR MEDIGAL EDUCATION

AT GARY
DATE November 4, 1986 2 S
W.M, Anderson, Ph.D, rmom: Roman Dziarski, Ph.D.
Chairman, Radiation Safety Committee Associate Professor
DEPT.
TEL EXT,

Application for the use of “Rb

g6

I would like to apply for the wuthorizstion to use kb, 10 mCi maximum

quantity.

Bﬁkh vill be used in in vitro etudies measuring Kt uptake by mouse
lymphocytes, wusing the following prucedure: lyaphccytuk will be
suspended in the appropriate buffur end mined with S uCi b per mly
following incubation, 0.2 ml aliquots will be centrifuged through 0.2 ml
silicone oil in 0.4 ml polyethylene tubee. The amount of radicactivity
in the pellet and the supernatant will be then determined.

ce: P.G latridis, M.D., D.Sc., Assistant Dean and Director



Experimental protocol: 28-Mg Brian Kennedy

Mg2* is, after Na* and K*, the most abundant intracellular cation.
It is necessary to maintain cellular integrity and is an essential co-factor
fo; protein s{nthesis and in a wide variety of enzymatic reactions, Since
Mg<* can penetrate cell membranes, and since frze intracellular Mgk*
activity is held well below electrochemical equil%brium, the cell must possess
some energy requiring mechanism capable of net Mg<+ extrusion. Very little
work has been done to characterize Mg+ transport across biological
membranes.

Various metalochromic indicator dyes (such as arsenazo 111), intracellular
Mg?+ specific glass microelectrodes and atomic absorption spectrophotometry
can be used to estimate intracellular Mg<+ content and to determine net
Mg2+ transport. To comprehensively characterize the mechanisms mediating
transmembrane Mg2+ flux, however, unidirectional Mg*2 transport must be
measured. This can be done in the frog sartorius muscle using 28-Mg as
radioactive tracer. Techniques to measure unidirectional cation flux in
sartorius muscle are well documented (see Kennedy and DeWeer, for example).
Basically, paired, intact muscles are isolated from the frog and suspended in
Ringer solution. To measure unidirectional influx, 28-Mg ‘approx. 1l u
A/muscle) is added to initiate the assay. Uptake is allowad to continue for
10-30 min and is terminated by removing the muscle from the radiocactive
solution. Radiocectivity is then extracted from the tissue and counted in a
liquid scintellation spectrophotometer. To de.ermine efflux, a muscle is
first loaded with 28-Mg by exposure to a 28-Mg labeled Ringer solution fcr
periods up to 48 hours. Efflux is then determined by moving the muscle
through a series of test tubes containing unlabeled solution. Radio-
activity lost intc each tube as well as that remaining in the muscle is
counted. Efflux is expressed as a rate constant; i.e., fraction of the total
counts lost over a given time period. All labeled solution is saved to allow
decay (half life = 21 hours prior to disposal.)

Kennedy, B.G. and Deweer, P. (1976). J. Gen. Physiol. 68,405,



Experimental protocol: 86-Rb Brian Kennedy

The Na,K-AtPase (commonly referred to as the sodium pump) is a plasma
membrane bound enzyme found in virtually all eucaryotic cell membranes. It
functions to extrude Na+ from the cell while accumulating K+, Energy to
drive net ion movement against an electrochemical gradient is provided by the
hydrolysis of ATP,

An enormous amount of effort has been expended to elucidate the mechanism
of operation of this enzyme (see Forbush and Hoffman for a recent overview).
Much information regarding sodium pump function has been gleaned from studies
of lon flux across intact cell membranes. Thus K+ uptake in to a cell is
frequently employed as an assay for rate of enzyme turnover, The K+
isotope, 42-K, is used as tracer to allow measurement of unidirectional K+
flux, However, 42-K is experimentally rather in convenient due to its short
half-iife (approx. 12 hours). The external cation binding site of the sodium
pump will accept Rb+ with an affinity comparable to that for K+ (Robinscn
and Flashner). Thus 86-Rb is routinely used as a tracer to assay sodium pump
function (Kennedy and Lever).

Specifically, I will be examin.ng sodium pump activity in two continuous
cell culture lines (the N-16 line, a neuroblastoma cell line and the GH3
line, of pitultary origin). Both lines can ve grown as attached monolayers on
25mm petrie dishes. The cells, as attached monolayers, are exposed to an
isotonic saline solution containing 5mMRDC1. The assay is initiated by
addition o7 86~Rb (approx. luCi/dish). After a 5-20 min incubation, the
radiocactively labeled incubation media is removed. Most of the radio-
activity remains in this fraction, which can be stored to allow decay prior to
disposal. The cells are solubilized and uptake determined by measuring the
amount of radioactivity taken up into the cells. Conveniently, 86-Rb can be
cunted in either a gamma counter or in a liquid scintillation counter- with
scintillant or with water by cherenkov radiation. Uptake is expressed per mg
cell protein, and the cardioactive steroid ouabain is used to define that
fraction of Rb+ uptake actually mediated by the sodium pump.

Forbush, 8. and Hoffman, J.F. (198l1). Third Int. Conf., on Na, K-ATPase
Structure and Function.

Kennedy, B.G. and Lever, J.L. (1984). J. Cell. Physiol. 121,51,

Robinson, J.D. and Flashner, M.S. (1979). Blochem. Biophys. Acta 549,145,
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