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PROGRAM Notet All lectures snd seminare will de givem in Cole
Hall, 314 floor, Mediocal Sechool Building and
labaratory exerodses in Clinteal Pathologiocal
Leaboratory, main flocr of same tuilding.

TAERR VILL BE BO ADNITTANCE TO KITHER THX LECTURRS AND
SDCEARS OR LABORATORY SESSIONS VITHOUT A FEGISTRATION CARD,

The First Week: AN INTRODUCTION T0 NUCLEAR PHYSICS

Mondsay, June 30th
$30-9:30 a.m. BEGISTRATION OF STULENTS
9:30-10:00 Introdustory Remarks
Drs. XERR and METTIER
101C0-12 noon An Introduction to Atomic snd Nuclear Structure, Eature of
Badiocectivity, and Properties of Alpha, Bets, and Guams Buys.

pr. BAMILYOR
1:00.5:00 p.m. LABORATORY -

Tuesda lst
93C0-11:00 a.mx. Juclear Reeactions and The Characteristios, Properties and
Production of Neutroms, Deuteroms, and Alpha Paxticles.
Dr. HAMILYCE
11:00-12 noon The Cyelotron
Dr. TECRETCHE

1:00-5100 p.m.  LABGRATORY
8:00-10:00 p.m. The Acocsleratica of Partisles to Very High Energles

Dr. ALVAREZ
Wednesday, July 2nd
9:00-11:00 a.m. Principles of Radio-Chemistry and ite Applications for the
Preparation and Isclation of the Artificiel Radio-Elements.
Dr. Rerlmen
11:00-12 noom The Plle
Dr. CCHE
1:00-95:00 p.a. LABOBATORY
Thursda
$100-11:00 s.m. Xealth Protection and Bafety
. STONB
11:00-12 noomn Produstion of Radlo-Blements by the Pile at Oak Ridge
Dr. CONR
1:00-5100 p.m. LABORATORY
LS
9:00-11:00 a.a. Profuotion of Radio-Rlements dy the Pile at Oak Ridge (oomtd)
Dr. OOKN

11:00-12 noon To be snpounced
1:00-5:00 p.m. LABCRATORY
8:00-10:00 p.m. To de amnounsed.

10682073



The Second Week: RADIOACTIVE TRACERS IN BIOLOGY ARD MEDICINE

Monda 7th
oR00 ﬁag% s.n, The Prinociples of the Applisations of BEsdicedative Truoers
and & Detailed Discussion of the Three Major Tracer

Techniques.
Dr. BEAMILTON

11:100-12 noon '  Specisl Techuiques for the Messursment of Badiceetive
: Isotopes of Aydrogen, Carbom and Sulfur.
Dr. YAREVICH

1:00-5:00 p.m. LABORATORY

Mf' m; Sth
9:00-11:00 a.m.” Redlo-Yodine end Its Application %0 the Study of the

Paysioclogical Study of Iodine
Dr. EAMTIZON _
11:00-12 acon Special m for the Measuremsnt of Rsdicactive
Isotopes of Xytrogen, Carbon and Sulfur (mm) :
Dr. YARKVICE

1:00-%:00 p.m. TABORATORY
8100-10:00 p.m. Redis-Chemistry snd the Nev Xlemauts

Dr. SEABCRG
Wi th
Q: 100 a.nm. io-Phosphiorus and Its Uee in the Study of Fhosphorus
Notadolism. Trecer Studies ‘n JYoxrmal Animals apd in
Leukemia.
Dr. DOUGHERTY

11:00-12 noem Preparstion of Ladelled Compounds Using Carbom 1k
Dr. CALYIN or Dr. KEIDELBEROGER

1:00-5:00 p.m. LADCRATORY

Thursday, July 10tk
' §xmﬂt& a.;m. Indio-Oarden: A farvey of the Applications of this Madio-
Remsnt snd the Seope of the Futuwre Potsntialities of Ite Use.

N
11:00-12 noomn Prepevation of la ing Carbom 18 (ocntimed)
Dar. CALYIN or Dr.

1:00-5:00 p.x. mm

Prids 1lth )
t 3100 a.m. Radie-Irom as & Tool for Stplying the Formation of
HEsamoglodin and Related Problems
. OOPP
10:00-11:00 a.n. Rsdic-fuifurs The Labdelling of Sulfur Couteining Compounds
Such as Thiamin and Methionine.
Dr. PARVER
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Friday, July 1lth (cemtinued)
ﬂ:ﬁfﬁ noon Thyroxine and Dliodotyrosine Studiea with Redicective
Iodine
Dr. CRAIKOFY

1:00-%:00 p.m. LABORATORY

8100-10:00 p.m. The Chain Reacting Pile
Dr. MoMILLAR

!ADIO—AGTIVI mms mc m DIMG APPLICATIONS
RADIO-] : PR

The Third Week:

%! J’ulz 1Mth
9:00-10:00 a.m. Representative Rxamples of Traocer Experiments Using the
Isctopes of Nydrcgen, Sodium, Potassium, Chlorine, Bromine

and Strontium

u.

10:00-11:00 a.m. Nitrogea as Trecers and Inert Gas Exchange
Dr. PACE

11;00~-12 noon Badioactive Trsocers in Plant Physiology and Soil Chemistry
Dr. OVERSTEEET

1:00-%:00 p.m. LABORATORY

mmz, #l 13th
9: 1t .M. Use of Heavy Isotopes and Trecer Studies vith Oxygen
Dr. PACE

11:00-12 noon Tracer Studies with Badlio-Calclum and Redio-Stromtium
Dr. GREENEERG

1:00-%:00 p.m. LABDCRATORY
8:00-10300 p.m. Toplc to de anmounced

Dr. ZTREIR
Vednesday, July 16th
9:5&113& s.m. The Use of Radiocactive Isotopes in Cliniocsal Diagnoses
Dr. LOW-BEXR
11:00-12 noon Radicactive Tracers in the Stady of the Physiologioal
Menistry of Jone
Dr. COPP

1;00-%5:00 p.m. LABORATORY

a%‘%lé July 17th
s 100 a.m. The Therapy of Nyperthyroidism with Redio-Iodine
Dr. S0IEY .

10:00-11:00 a.m. The Use of Badiosetive Phosphorus in Therepy
Dr. 1OW-EERR

11:00-12:00 noon The )iologim Action of Ionizing Rsdiations
Dr. Z2IFKIX

1:00-%:00 P.M. LADORATORY
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Yriday, July 18th
9:00-3:5 a.m. Nealth Physics and Rediation Protection

Dr. STORE
11:00-12 noom The Bialogical Action of Ionising Radiations (ocoutinued)
Dr. ZIXIE :

1:00-5:00 p.m. LABORATORY

8:00-10:00 p.m. Genersl Discussion snd Question Box
Chairman: Dr. ITONR

o~
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OUTLINE OF LABORATORY PROCEDURES
FOR
PHYSICS 1261

by

J. G. Hemilton and K. G. Scott
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LABORATORY SYLLABUS FOR BIOPHYSICS

The mein instruments to be used in these exercimes wlll de the
Lauritsen electroscope and o Geiger Muller counter. The electroscope
used hes & very fine quartz fiber which is gold plated and is attached to
en smber post and, in sddition, hes cemented to it & cross ber which cen
be viewed through the eye piece. When an electric cherge of about 200
volts DC is epplied to the electroscope, the quartz flber is dbent awsy from
the ststionary post since they heve the same charge. This moves the cross
bar closer to zero on the scale. The amount of charge or deflection of
the cross bar depends upon the voltage applied. Even in the ebsence of &
radioactive semple, the chsrge will be graduelly reduced because of
electrical leskage in the system, and the lonization caused by the cosmic
ray radietion. as well, . . the radietions from surrounding objects. In
en electroscope of aversge sensitivity, some 10 to 20 minutes might elapse
for the cross bar to cover 10 emall divisione on the scale. The electro-
scope 18 charged from 1 to % large division more than the region on the
scele through which the messurements aere made.

The first meneuver should be to determine the background of the
perticuler instrument used for 5 divisions in the portion of the scale to
be used. This mey be of the order of .005 division & eecond. A dack-
ground should be teken eech time the instrument is used. Since the back-
ground veries with the messuring instrument end the surrounding conditions
and not the sample being run, it is slways subtracted from the combined
rates of discharge of a radioactive ssmple and the background itself.

For example, if it is found that s rediosctive semple plus the background
dischergee the electroscope et e rate of .05 divisicns per second and the
background is .005, it cen be seen that the sctivity contributed by the
sample alone would be .OLS divipions per second. An examinetion of the
electroscope will show thet the aluminum cen surrounding the flder has
been modified so thet e very thin sluminum foll window is placed under-
neath the sample holder. This permits bets perticles to enter the instru-
ment. Greet cere must be exercised in plecing semples near the window
since it is very fragile snd can be essily punctured. Samples should not
be placed in the semple holder of the electroscope which are distincltly
vermer or colder than the surrounding temperature since theee will cause
convection currents in the electroscope. These will cause irratic
reedings.

Geiger Muller Counter

The Gelger Muller counter is & very simple structure composed of
a metsllic cylindrical wall end s wire in the center which is tipped with
e glase besd. These two parts are enclosed in & bell shaped glass envelope
end 8 very thin mice window is festened upon the flst vart of the bell.
The tube is then filled with some monostomic ges, such as heliwm, argon,
krypton or xenon. In addition, some polyatomlc ges is sdmitted, such as
alcohol, in order that the tube will "quench" itself after each count,
thereby stopping any further discharge until enother ionizing event occurs
within the counter. This tube is slweye connected to some type of circuit
which will supply the nececsary voltege to allow the tube to operste in
the Geiger Muller region (1000 to 2000 volts). In sddition to the above,
the pulses produced by the tube are emplified dy the circuit so that they
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heve sufficient magnitude to sctivete some type of recorder. Most circults
sctuelly send out a signal only after every eighth pulee, or some number
following from the geometricl progression of the number 2, such eas 16, 32,
or 64. These are correspondingly called scele of eight or scele of sixty-
four circuits. When e Geiger Muller counter ie in opersting conditionm,
even though no semple of activity is present, it hes & background which

is due to (1) coemic rays and (2) the presence of naturel radiocactivity

in the immediste environment. The beckground can be reduced by & fector
of epproximately 2 by shielding the counter tube with one to two inches of
lesd which cuts down the cosmic rey intensity. Such & shielded tube of
the volume used for thie course would have e beckground between one end
counts per second.

EXERCISE I

Decay curves.
Standarizetion of counter end electroscope.
Crose calibration of counter and electroscope.

If the intensity of a rediocsctive msterial ig known for some time
period, it is possidle tc calculate the decay for other time periods
through the use of e formula such ss:

It = TIo
Time elepsed
Helf life.

Example 1.

Activity I, = 10 microcuries
Half life = 5 days 10
Time elapsed = 5 days then I; -
MY

Iy =‘£r‘
Exemple 2,

Helf l1life = 5 days
Time elapsed = 8 days -

Io‘= 10 millicuries

10 M.C.
I, = 2 8/5
10
Iy = 2. 1.6
10
It = Togor 2 .3 x 1.6 {log of 2 being obteined from slide rule)
1. = 10 10
T et log .48 or 3.02 (snti log being obtained from slide rule)
It = 3.33 millicuries
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PART I

Charge electroscope to about 4.7 and stert a beckground count when
the cross bar has resched 5. Compute the time elepsed for the cross bar
to trevel between 5 =nd 6 snd express resultes in divisions per second. This
value might normelly be enywhere from .001 to .005 divisions per second
depending upon the sensitivity of the electroscope and the background from
cosmic rays and the amount of redioactivity about the instrument.

PART II

Obtain & semple of P52 of known sctivity end e semple of I1-C and
determine rete of travel on electroscope. After the background is subd--
tracted, this informetion can be isued in the following manner:

e. The deta is ussd on first point on a decay curve of P52 ana.
1131, Plot date on 3 cycle semi-log paper with deys on linear scale,
sctivity on log scale. Use this dats to verify decay curve:

I¢ = Io
2 time elapsed
helf 1ife

b. Since standerds furnished are celibrated in microcuries at the
time first measurement wes taken, it i1s possible to celibrate the particulsr
electroscope used so thet 1 microcurie 1s equal to x divisions per second,
providing the geometry of semple is dupliceted end both sources are of.
nearly the ssme energy.

PART IIT

Cross Celidbretion Counter and Flectroscope

Obtain ssmple of P52 1/100 times es ective as thet used with the
electroscope. Run on Geiger counter end express resulis in counts per
second. After bsckground is subtrascted, celculate velue for 1 microcurie
iIn counts per second. It can be seen that this velue will de fairly
constant for beta cmittors providing the geometry is dupliceted. Check
results with e sample of radio-iodine of suitable activity for use in

counter.
PART IV

Celculate how many counts per second on counter will equel one
division per second on electroscope for phosphorus and iodine. It can be
seen that the two instruments which heve greetly different sensitivities
caen be used together in & quantitative menner.

EX¥FRCISE IT
a.. Mases Absorption Curve.

1. Teke semple of redioasctive phosphorus which was usclin
Exercise 1 for electroscope calibretion end plece in standaerd positlon
on the electroscope.
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2. Obtain & series of sluminum filters which alone or in
combinetion with each other will give the following filter thicknesses:
1, 2, 3, 4, 5, 7, 10, 15, 20, 30, 50, 70, 100, 150, 200 mils. Measure
aree of each filter, weigh snd celculstc mese in milligrems cm “.

3, The background of the electroscope is determined. - The
sample to be used is then meepured for sctivity st zero mese snd efter add-
ing the filter combinstions mentioned above. It cen dbe seen efter determ-
inations ere made thet the value of the background becomes importent es
filter mass is increased to & lerge velue. For this reeson, the background

must be eccuretely known.

4. Repeat procedure in Part IIT with 1151 vhich is & bete and
gemme emittor and with Clh,

, 5. After background has becn subtracted, plot date on 3 cycle
semi-log paper placing activities on log side, snd mass incrementes on .
linesr side. Compere curves.

b. Self Absorption.

Although mess ebsorption curves ere useful for physical ident-
ification of verious radio-elements, correctione for mass ebsorption in
this manner in sctuel prectice are rsrely possidle in the blologicel
sciences. The mess of the system to be studied is usually intimately
mixed with the rmdio-element used. It is therefore necessery to be edle
to correct for mase encountered during such studies. Because of the cese
in obtaining thin films, cithor weter 18 used or’dilute acld to determing
the changc of measurcd sctivity s 8 function of msss of the sample.

1. Plece e gmell smount of aerosol or liquid soap on &
porcelein dish rubbing it over the surface of thc dish carcfully.

2. Obtain & solution of redio-phosphorus with sufficient
activity so thst 1/10 of one cc will be equivalent to spproximstely 80
counts per sccond on the counter.

-

3. Place 1/10 of one cc of the active solution into the dish
meking en effort, with the aid of the serosol, to completely cover thedish
with the film of the active solution.

L. Determinc the total number of counts per second the sample
gives.

5. Remove dish end add dilute ecid so thet before cach messure-
ment there will heve been 0.2, 0.3, 0.5, 0.7, 1.0, 2.0, 3.0, 4.0, 5.0 grems
of water in the dish. Mix the solution carefully by roteting the dish prior
to each mecasurement. It will be scen thet the spparent sctivity erising
from the originel semple is reduced esch time sdditionsl mass is added.

This situation being similer to that encountered when radioesctive metcrials
erc incorporeted in meses of diological origin. After the dish hes been
measured et a level which contain 5 grems, the entire meterisl is evapor-
ated to dryncss on 8 hot plete below boiling and measured asgein for zero
mass, carc becing teken to prevent boiling or spettering. Providing no
meteriel hes bcen lost, this should be the seme or slightly more active then

106206 |
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the originel 1/10 of & cc sdded. The dets obtained is plotted on ordinery
graph paper heving the percent of the ectivity remeining on one side, the
increments of maee on the other. This curve can de used to obtain the
sprropriste mese absorption correctiones for eny mese falling in the

limites of the curve. A mase absorption curve must be obteined for each
redio-element studied since the shepe of the curve depends upon the energy
of the radietions.

EXERCISE III.

1. Obtein e rst which has been given radio-phosphorus. S8ecrifice
the animel snd determinc its total weight. Dissect out heert, lungs,
liver, spleen, kidneys, intestinael tract, sample of bonc from femur of the
right leg, dissect out the left leg cntirely since thie was the injection
site, gkin, muscle, and dbrain. Dctermine wet weight of these tissues,
plece them in suitablc pyrex beekers, including the carcess of the enimsl
end merk with ink which 1le designed to stand high temperstures. In order
to reducc mess, the tissues are dried st 100 degrees Centigrade and the
tempereture is reised to ebout 200 degrees Centigrede for the following -
day. The tissuesg arc then plasced in an clectric muffle and ashed at &
tempersture of 550 degrecs for 24 hours, or until the residuz remeining
is nearly white ssh. After the sshing is completed, the materisl is
trensferred to smell motsl dishes snd spreed evenly over thc surfacco of
the dishes so that sdcquete self-abeorption corrections may be mede.¥ The
wveight of ssh is of course determined dy weighing the dish empty end. then
after the eash hes been added. At the ssme time the enimels are injocted,
an sccurately measured portion of thc radioesctive msaterial administercd
to the rete 1is plsececd in & volumetric flesk. Any known portion of this
would reprceent an aliquot of thc dosc. The actuel dosc given cen be
detcrmined cach time tissucs are esseycd, the counts being expressed In
counts per second or divieiongs per second, or both. Even if the tissues
are run over & long period of time, eny veristions of the sensitivity of
the meesuring instrument or chenges in geometry due to the rcplecement of
8 Geiger tube will be cencelled out if the sliguot of the dose 1s run at
the seme time ss the tissues are run. Redioactive dccay will slso. cencel
itself out since 1t will bc the seme in the tissues end the portion of
the dose. It is neccsssry, of course, to duplicete the geometry exsctly
when the ssmples ere run end when the aliquot of the dose is run. If this
15 done then, snd for exemple, sey 1/100 of the dosc hes been found to be
30 counts per second efter the background 1s subtracted from the dcterm-
inetion. it follows then thet the dose given the snimel st this time and
et this geometry would be 3000 counts per second. If the whole liver
of the rat contained 100 counts per second after sclf-ebsorption correc-
tions, 1t cen be secn thet the activity in the liver or other orgens can
be expressed in the total number of dose given, which in this case would
be 3.33%. Tt is possible then to combine the sctivitiee detcrmined on
8l)l of the samplees so esshed, including the carcess end excrete, end
determine the qusntitative sccuracy of the exveriment.

* When the smount of ash is smell, e drop of water will spread the ash
out evenly on the dish. The weter cen be removed by drying on the hot
plate et less than 100° C.
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3.
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Determine activity of dose. Asrcey tissues.

Preparc self ebsorption curve so that adequetc mass sbsorption

corrections can be made.

L.

Compile dete on table similer to thst below.

" Dete

Background c/s % of Dose

Counts Maps C(orrected
Tissue Wet Wt Ash Wt Second Ab. Counts Gream Orgen

Heart

Lungs

Spleen

Blood

Liver

Kidney

Adrensls

Thyroid

Lymph gland

Pancrsas

Brain

Fat

Teeth

Stomech

Small Intestine

Large intestine

Bone

Muscle

Skeleton

Belence

Left leg

Skin

Totsl £ in /‘nimel

Urine

Feces

Totel % Recovered

Aligquot of dosc

EXFRCIFE IV

The following experiment hes been designed to deomonstrate the use
of radioective meterisle in onc of the orgen systems of the body involved
in the physiologicel processes of gecretion.

Obvtein & femsle mouse vhich hes recently hed & litter end which was
given redio-phosphorus (P5°) one day after the litter wes born. In
sddition to this, odtein en sliquot of the dosc given. The self sbsorp-
tion curve prepered in the previous exercise can be used for self absorp-
tion correction.

1. Eeach dsy efter the start of the experiment, the young mice ere
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weighed. The eree in square centimcters, which would de projected to
,the messuring instrumcnt, is estimsted snd the sppropriste mess absorp-
tion correction epplied. Several of the mice sre placed in sultsble
dishese and the activity determined in terms of the percent of the dose
given the mother. This is done dsily.

2. In eddition to Pert 1, et the end of the first, third, end
fifth deys of the cxperiment, the smount of sctivity is determlined in
one mouee in the litter, the mouse subsequently being sacrificed end
aghed end the sctivity 1s measured so that s suitedble check msy bc
made on the gelf sbsorption correction which is made on the live
animels. In sddition to the sbove, each dey en sttempt should de made
to obtein 1/10 of & cc of mouse milk using the technique which will de
demonstreted. The activity of phosphorus per cc of milk being celcu-
lated from the results obteined from this semple. It is possidlc then
to plot the deta es follows:

8. Accumilation of redio-phosphorus per mouse end per litter
during the course of the experiment as percent of the totsl dose glven
the mother. :

b Retention of PO per grem of baby mouse plotted egelinst
the time during which the experiment wss continued.

c. Calculste the totsl number of cc's of milk porduced by the
mouse 86 indiceted by the phosphorus retnetion of the litter.

EXFRCISE V
Tracer Studies Involving Jodine

1. Obtein s rst which hes been injectcd with rsdio-iodine and
an sliquot of the dose Secrifice the enimel and obtein the wet weight
or a semple of the following ormgens: 1liver, 10 grems of muscle, femurs
from both hind legs, kidneye, epleen 2nd thyroid. After it is believ®d
that the thyroid is completely removed, it is wise to check the lerynx
of the ret on the Geiger Muller counter in ordser to meke certsln thet s
portion of the thyrold tisoue is not remsining there. Using an sppropri- -
ste filter, count the gemms frection of the redio-iodine of these semples
only, the sctusl filter techniqucs heving been determined by the mess
absorption curve which was done on lodin= esrlier in the course, the
alm being to sbeord ell bete redistion. Because of the ectivity
involved, 1t is necessary to do this on the Geiger Muller counter.
Calculnte the results ss & percent of dose in the orgens mentioned above,
per orgen and per grem.

2. In order to separete the thyroxin, diiodo tyrosine, snd iodide
fractione of the thyroid, the following procedure is to be employed.
Diseolve the entire thyroid in 20 cc's of two normsl sodium hydroxide.
Add epproximetely 10 milligrems of thyrold cerrier ess dessicsted thyroid
gubstence. This is then pleccd on the steem bath for 24 hours. Msake
volume of godium hydroxide to 20 cc sfter stesm beth trestment. Sepsrete
thyroid solution into 4 end 5 cc portions (one for esch leborstory group
member.) Of esch 5 cc portion, teke .5 cc's end plece in a metel dish.
This 1s eveporated on & hot plate at low end represents each group
member's eliquot of the totsl thyroid semple.

3. Thyroxin frection seperstion.
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Extrect 4.5 cc fraction of Part 2 with two seperste 10 cc portions
of Butyl slcohol. Fvesporste 1 cc of Butyl slcohol fraction on & metel
dish, this representing 1/10 of the thyroxin present in totel butyl
slcohol frection.  Two extresctions sre necessery in order that the
student may have some idee of the efficiency of the separation. Report
efficiency of extrection.

4., Todide frection.:

Oxidize iofide ion to iodine by 2dding to & weter phase remain-
ing from the previous extraction, the following meteriels:

5 ec's of three normel hydrochloric scid.
1 cc snd 20 milligrems of sodium jodide solution.
1l cc end 10 milligrems of sodium iodeste solution..

Remove the oxidized ion (I») by extracting twice with 10 cc's
of carbon tetrachloride. After the cerhon tetrechloride hos been
seperated from the equeous phase, the carbon tetrechloride is shaken up
with 10 cc's of 1/10 mole sodium thiosulphste conteining .1 M NeOH.
This reducee the iodine to the lodide stetc. Eveporste one .cc of thie
gsolution upon a metal dish end determine the iodide fraction of the
thyroid. Determine the sctivity rempining in 1 cc of the water phese
resulting from the cerbon tetrachloride extrsction. This solution
conteins the diiodo tyrosine. With the dets in hend, celculete the
following:

8. Recovery of the totsl emount of iodine present in the
thyroid in the three fractions discussed shove. With good technique,
this should be better then 90%.

b. In sddition, celculste the percent of iodine in the three
frections discussed adove.

EXERCISE VI
Redloautogrsphse

Although normslly radiosutogrenhs would be initisted by sctuelly
sectioning the tissuecs involved, the lack of fecilities mekes it
necessery to use rsther crude methods in prepsration of the samplee
which sre to be autogrephed.

1. Obtein & ret which has been given 1/4 millicurie of redio-
phosphorus. Dissecct out both femurs and remove mendible end split into
two sections 50 that an incisor is in either helf. Both the femur end
the tooth prepsr=tion 1s to be prepared by sending both sldes down to
e flat even plane by use of the cmery peper which is supplied. This
ghould be done on pewcr so thet the rather radiocsctive dust resulting
from the sanding cen be disposed of without contemineting the lahoratory.
The bone should bc ground so thet the tredbeculsr bone and the eree
sround the epiphysesl cen be clecrly seen. With respect toc the tooth
preparation, they should be sanded down until the pulp cevity of the
toath 1s visible. It is worthwhile to leave the tooth in the surrounding
bone so that & picture of the comperstive deposition of radio-phosphorue
can be seen between the bonc and tooth structure. After the materiels
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ere sufficiently saended and flst, the weater is removed from thc sections
by emersing in alcohol ether mixture for 12 hours end sllowing it to
dry st room temperature for 4 to 5 hours. The sections are then placed
over an electroscope and their activity meeeure, this being converted

to totsl number of disintegrations per second per squerc centimeter
erising from one plane of the section. ZExposure time for the redio-
autograph cen be gelculated by determining the time necessary to
eccumulste 5 x 10~ disintegretions on the film per squere centimeter.
Thie can be celculeted os follows: T ‘ :

1 x 107
Exposure time in seconds Tre—wmrme=rr? o 3.7 x 10h

?. Rediosutogrephs with plant mesteriel.

A plent will be furnished which has deen grown in soil with s low
phosphorus content. A known smount of redio-phosphorus is given to the
plant elong with 50 cc of weter. Ssmples should be teken from the plsnt
et ebout 14, 24, 48 end 72 hours after P32 gaministretion to the soil.
Semples should consist of new growth, old growth, stem, as well as sceds
end flowers, if eny.

The above meterisls ere prepered for redlo-esutographs by placing
e flat layer of scotch tepe on both sides of the obJjects selected. The
resulting preparstion should be flet. Determine the disintegretione
per sccond erising from the sections per squesre centimeter of sres in
order to celculate the exposure time. In addition to Pert 1, teke the
strongest semple which has an exgosure time of hours or minutes end very
the exposure time so that 1 x 10° disintegrations per second hit the
f1lm, as well as 5 x 106 and 1 x 107, in order to determine the effect
of varying exposure time upon the clesrness end quality of the rsdio-
sutogrsph.

3. Apsey 2 similer portion of the tomato plant which was taken
in Pertl end exprese the regulte sg e reletive depoeition in:

2. Growing tissues.
b. Conducting tissues such es the stem.
c. 014 tissue such ae the older lesves =t the base of the plant.

d. A sample of the roote of the plant which heve been
well weshed.

EXFRCICE VII
Selective Accumulation if 1123
in the Thyroid
In Vivo Experiment

1. Obtain 20 microcuries of I151 end drink.
2. Tmmedietely after esdministrstion of iodine, sest subject on s

stool o thast Geiger Muller counter measurements cen be made in @
comforteble manner on both the region around the larynx st the front of
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neck, snd & similar region st bsck of neck at the seme level. The
window of the counter should be plesced sbout 1 cm eway from the subject.

3. Count front end beck of neck et five minute intervals (see note).

L. Obtein an sliquot of the dose in e bottle which reproduces
geometry of lodine deposition in the thyroid with respect to mess
ebsorption. Calculste dose in counts per second in this manner.

5. Collect 2k hour urine snd essey gemms ectivity to determine
vercent of dose excreted. Repeet for 3 days.

6. Plot half time of I in body not sbsorbed by thyroid.

7. Report percent of I upteke by thyroid.

Note:

During early meesgurements right after the sdministretion of iodine,
the asctivity emaneting from the region of the thyroid cen concist of
(e) Activity in the circuleting blood of the body, unsbsorbed 1131 in
the stomsch, liver, muscle, etc., end (b) ectivity deposited in the
thyroid. It can e geen thet messuring the sctivity at the front of the
neck and compering it to that 2t the beck of the neck would Introduce
a2 varisble in geometry of the activity coming from the thyrold. This
would not be true ag fer se Pert (2) is concerned, however, since the
distence of most of the body from the counter ir svproximetely the scme
et the fron and back, hence the geometry is the same. Iodine repidly
leaves the bdody and it cen be seen then thzt sfter 24 hours, the
activity emenating from the front or the basck of the neck is due
primerily to the locetion of 1odine in the thyroid.

Thie latter messurement mcy be mede snd, for exemple, it is found
that 15% of the sctivity observed in the frontis messured from the beck
of the neck. During the esrly meesurement then, any dissimilerity
between the from and back messurements will te contridbuted dy the
thyroid. TFor example, if the front of the neck give 100 c/s and the
beck 50 ¢/s, the difference of 50 counts per second is equal to 15%
of the activity of the thyroid plus the beckground from the rest of the
body. (See J G Hemilton and MeyoH. Soley studies on {odine metebolism
of the thyroid gland in situ by the uese of redio-iodine in normel
subject and in patients with verious types of golter. The Amer. Jour.
of Physiolegy, Vol. 131, No. 1, Nov. 1940.)



