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CHARLES L. KROLL, Sc.D., director August 16, 1976
regulatory operations

29-00139-05G

Nuclear Regulatory Commission
Washington, D. C. 20555

Attention: Mr. Douglas Collins

Gentlemen:

Reference is made to our specific license, 29-00139-05G,
filed pursuant to 10 CFR § 32.71 for the manufacture and
distribution of by-product material for use under general
license of 10 CFR § 31.11 and to Mr. Douglas Collins' com-
ments of January 7, 1976 concerning the "Precaution" section
of the package inserts for the following products.

1. Thyrostat 4/FTI
2. Thyrostat FTI
3. Thyrostat 3
4. Digoxin Immutope Kit
5. Gastrin Immutope Kit

The "Precautions" section of the inserts for these products
have been revised as indicated in the attached specimens in
conformance with our commitment of January 12, 1976.

We trust the revised package inse-rts are satisfactory.

Sincerely,

C. L. Kroll/f

GSR/lc
Enclosure

COPIES SENTTO OFF. OP
INSPECTION AND ENFORCEMENT
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SQUIBB" S Q UIB BJ3-414A

THYROSTAT®4/FTI DIAGNOSTIC TEST KIT Februar 1976
For Quantitative Measurement of Total Serum Thyroxine
or Free Thyroxine Index for the Evaluation of Thyroid Function
For In Vitro Diagnostic Use
ForProfessional Use Only
PRINCIPLES OF THE TEST labeled and unlabeled yroxine for a fixed numberof protein bifid-

ing sites. As the con tration of unlabeled thyroxine (obtainedTotal Serum Thyroxine from the extraction st - iicreases, less of the radiolabeledinsa Se u h r x eb't 
h r x n ilb e an ef ,th bid n r eis .h o a ttv f

The circulating thyroid hormones produced b the thyroid gland are thyroxine will be retained the binding proteins. The quantity of
bound to specific plasma proteins known collc ively as thyrokine- thyroxine which is not bosin by the specific binding proteins is

uding proteins (TBP), and are in equilibu a small fction measured by introducing an a rbent material that will only bind

ndmg~~Ic pt od 

rs 

(tBP and 
artnehzbuewas 

alr oo he free thyroid hormones circulating in the pNas The firtstep free thyroxine. The relative amoun s of free and bound thyroxine are
in t assay procedure involves liberation of the hbo•d thyroxine, determined by isolating the adsorbe and measuring the radioactiv-

* and tra, n o he major portion of the libera d and free ity associated with it. The estimation unoccupied binding sites of
thyroxi with an alcoholic solvent. Subsequent to the"xtrsction the TBP is achieved by adding a small uanty of unextracted pa-S step, the orcedure follows the basic p rinciple of saturation •nalysis, tie nt serum to the i ncbaio meium-pr r to addition of the ad-

andrequire a sp c tg potein, a radiolab d e- sorbent material. The anout ofradiolabel thyroxine taken up by] rivative of th ox ine, .an~d a purified sample of.thyroxine to sei e as the adsorbent material will be influenced by •e number of unoc-

1 a reference stan •ard. W ith the saturation analysis technique, ther is c opied TBP bindin g sites present in the patient s s• m samp~le .A s the

competition bet e•n laee an unaee thyrox ine fo r a fixd• number of unoccu pidbidn, sitsincreases,--the amount of

.numbe~r of protein udindg sites. As the concentration of unlabeledN radioactivity taken upb teadsorbent material wi decrease. The

S th y r o x in e ( o b ta in e d tro m th e e x tr a c tio n s te p ) in c r e a s e s , le s s o f th e 
Tne t e f f e c t o f a d d itio n 

o f u n e x d p a tie n t s e r u m is-ju s tm e t o f

railbee hyoie. i~ll be ret ained by the binding prote ins. The ."say results to compensate for alterations in TBP Co entration.

quantiyof thyr oxine wh h is not bound by the specific b iidig pro- S m thyroxine me ador 
TBP concenir 

ion pro-

teinismeasured by introd, ing an adsorbent material that will only vide n indirect measur eofs eth yro xine, which i gihl y

b de e th eyroxifne. The lative amounts f *free and bound •co n-atei withthve i dcsatuis. n *'in dex r t hyroiod of one

t hyroxi e determined by .ilating the adso r dsuring is obtai d by comp a uptake of radiolaseled thyro . ne

th aiociiy associated tNh it. The aslteqaTit ofn a-patie •tsample, with adsorbent uptake of radiolabeled t hiyroxine

th T
4) 

ina serum samp , i rmin etandard 
for a norm scontrol serum sample assayed in an identical manner.

eccthyroxine-(1binasru a p sdtemnd fro astandar

c p ith known am ounts f a athye 
repara- When the hyo id gland produces an excess of thyroid hortakones, as

ti.In-test, 
the thyreise 

xm 
in yperthyroi m , the increased levelof free thyroxine will be re-

wihehnladsealcoholic extract ks mie ihis• bee lce yan-inc Oased u ptake of rad iolabeled thyrox ine b y the ad -

throinte ofth at i s bnd to thyroxine-bin ng p oos . A a n sorbent material 
, wen com nared with the u pake for a normal con-

o renti s uedt o sepate l bnd t tro m f ort. 
o s nvers when thyroid hormone production is de-

When~ 

nh inrm 

gland prdur 

adn 

exe hrodhroe 

f

When the thy ga n pr oduce an alxces (tehyi d res, c reed, as in" hypothy 
e dism the decreased level of fee thyroxine

a erle 

fleya resed adsorbent uptake of radiolabeled

elvad afn 

n ec piared binthne ut pstake for a normal control seru

be hosnd to tr e added adsorbent .A s er sy io en the thbrold 

rai 

s tt h tates up r thyr oxn e istexria c fo scra

h\nnpoacisi eresd si hptsri sitees wt tao, n h lo lso• exrc, i s i ssixed with iss[ labeled

eriaiso Xi h srm xiib eraed n alrpo hyoiebudt hrx~i'ne-hi in g..proteins .An or gannic adsorb-

radiolabeled thyroxit 

xne from free t h 

dyh nxlne. 

The

adsx in (ob ent, 

n om ct rolrum is of animal o paiin . . is justm: of

to be absey of a l in seu Tltecotiontritio 
i the NOMENCLATURE 

.

m• entiutny e of t thyroxine 
pro vid e s pac isficic 

tes t 

po Sthe 

neeasrement o f" total

asse e thyroxi d a. Th odti on t s o nen tbons 
i s b o assic Mu y-Patte r 'compe itie

ate r is m as ored c ay rd oin an a e stmate rof th e unol coupied n bidi ng anals ie rocedure, recent hyredesign ated ''radio-

biudn so h Bi re ooti sacrt dcto f rni sa.'I a ensggested .by a s a id e committee of the

thyroid ~ ~ ~ ~ ~ ~ ~ ce sta s. Th 1'yoi Ipoeuepoie en o nrcnthyroid Assotatu.A"iondex t oa this ee tyoid hof m neasrnlating theadsorbent and ~~ ~ ~ ~ o measuring wt im sretnt o o r

simuotaneoti naredetermined ftt serum thy e ad etimation t -ro con nrationg hds benti a s y ie (displacen

ofe uadocup vie y isigsoiatesdo the itB. The resoult ob ataiclb t is e ' abbreviatped with( ' a ndsor enltrupta edo rasi b t hic rogra ined
creproc aedur arvw ith inondireeuntesur ofa fhrexie sthydrod hpriotepaa When Ithes ofy segant producesO anecesoltyodomnea
wtichI corlth e s lhosely xx'istthe thyro eid extratu, tegadlessof serum inhyertyo n ther are crenasee altveratoti ire theyrixing waparityrof
wth3 eusethanol nd.h loi cetatismxdwt 2 ae~ fled [rals rt proteins, pthke T of)tet a iisaerle isc utiyox sine hb thead
thyoie frthste is budto thssyprocie-bnu re teino s .lieAtin ofrgani soretamol seTa te stI (esn Top redorwoth rthie up ltake-f r a noma pcon

andsfree n lirs ise t oe pari t e bo n i lc h yolic frlent frib eq en thyr[li ne . Itrot se u m co vrela ,' wti he n t htyroid stat oe. T p roidi uct io iiss of

Whe th throi gandprouce a ex it h otrogrm ner

tratis se~: itearoetsi olos' t ebsi picaeof th auoi ratirones freaed T a s 'cmm Is' reerdi toa Ithe ''rasdlveffree thyoxn in ex'w

an 

A uerican T b 

ty io 

ld Association s iggested desigcation 
hemi

elevat ed , and a gnfr 

mal cntro lin will 'thro x-esin cTandex," 
' abbreviated T.f-RT. The Tn-ml cTr is the

Witte b aurato eysis te e attique, there is co spetitio i between 
tiatteaatical product the results of the T i(D) and RT oU tests.

J3-41 4A 
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SQUIBB, J3-415A

THYROSTAT-FTI DIAGNOSTIC TEST KIT Revised Februar 1976
For Quantitative Measurement of Free Thyroxine Index
for the Evaluation of Thyroid Function

• For In Vitro Diagnostic Use
or Professional Use Only

prc prvdsamasfrsmlaeu asreen i.dcrasdasinhy rod .,tedcesdlvlo

PRINCIP THE TEST t patient sample, witsb adsorbed tK tepof radiolabeled
In the absence of an rmalities i serum thyroxine-bindingc solv thyroxine for a norma l contro l assayed in an
Sproteins (TBP) conce ation, the measurement of total tical manner. When the thyroid glai.u an
serum thyroxine proids, accurate means of assessing cessN thyroid hormones, as U hype in-! thyroid status. In" conditior s elre TBP concentration is creased •el of free thyroxine will -be reflecte'd, an in-
alteredoi, an nc to serum.n an estimate of the crensed by anio comite of the amen-

anaysi teniusthre Is coptto eweae e scan Ty oid Asocation tble that oin t y teasurem ent o ~

. tamdccupifd te e f trhc . TBP, •rder tl oa thebrial ,Twen parednidth texred ameifcrog a perma 10cio
n ate idationof thyroid statuw . Ts nThyrostat-bTd th ro serumn thyoiered h prnu paetni tit

sp ic b pro teis i mean siu e o du as n i a d creased, as in hyp o h a roidinm, the decreased level of5f totl se thrxnbn siaino uocp id retyoi e wIerefec b.y a decreased adsorbent up-

tIne ae t y B.The resultdtater b e is flo- rT the o T is th yroxmne,ma pared with the uptaltin i th ut rmbet -al col tre serun s f ts t

cpirio n ie ncesste-mun ai-ciiyvide, an ditet measure a of 'free thyroxieidx'a

"which correlates clos with thyroid status, regardless of •the ThirostatnFTI testa he th roxin "s extracted fromseu TB concentratesctsion.yri Sttseade s r _wit • hetha[Snoandthaltte hot•licOX trnaC mied with

the bound? thyroxine and theati fAmen-. orin f "-

Su, qteat toe~um~ the exrcio tptepocr ste rgn
basi ccassi Mofpy'•e satraiodiolsisransinecfi
thrxie • digpoen,, a ,aio, ble r, ase of NOM iENCL TifiEd s"hrxn ds e e , b

annaeedthy ifrafxdnmer ndf p roti b ind- er serum thyroxine byth ml si),h-te rdorn

",,s. Teqattfthrxn hci ntbudb eh When ther~e eK pronounced alterations in the bin"
sp ii idn rtisi esrdb dcn na- cpcitky of the tra" ort proteins, the T4(D) test, used in
sobi ntra htwilol idf hro e h ea cnucion with th ',oinnmonly used T.3 test (Resin
tieanu o readbudtyoieaedt ndb ridtyon c "m [)take- f.,U) provides an indirect mea-
ioJgd ,' n esrn h aiatv s ueo h ocnrton of fr T4, which is highly corre-
soitdwt t tmto fuoiiidbnigs ae ihtetyodstate.' This direct measure of free

of te TB is-chiv ý y ading smll qantiy ofune- 4 s co monl reerre to sothithroxie dex,",
traced ptien seum t incbaton mdiumprir toad- he merian Tyrod Asoc indsdesigna-gna

ifec mrz h no i~bld to T y iea-sresin of 'f ee hrx in, ne ' s'
dtaken of the adsorbent rnat u ri, wel dec reas he Ie vife oTst h i lt

w i l d c e s f. . ice - p o e o ti l ,1 d a t io n • t o c e d t r e d e s c r ib e d a b o v e . F o i -'
fe . lxrce ptetýln s d SIet upoe fsm lcty, the •ri ct ineasuremlent of •free
ofasyrsls clpnaefiatiai n P ` tyoieidx"a nibodied in e Thyrostat-l"Il procc,'
CaeCentr'tiou. SClRU1l1 rox~ininteIlOtSsitU ctlttts ,djus't ed fol du-e wi~ll be,• abb vi, d [,TI(NI):. ' •

TBP oncetraion ro iC a indrec In~S~reof'se,(11)
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SQUIBB- .-- A

THYROSTAT-3 DIAGNOSTIC TEST KIT
For Quantitative Measurement-of Serum Liothyronine
(T3) Uptake forthe Evaluation of Thyroid Function:

For IN VITRO Diagnostic Use
For Professional Use Only

P OFTHETEST terpretation of other thyr fnction tests Although other
The:gcrently accepted principles under ing the T h u t a affected fr.co.nsiderable,
(-s nymous with liothyronine and tfid rotineio

St areas follows: .containg.pre ations the T uptake test is not so affe d at
"Te circulating thyroid: hormone roduced by the thyroid the nofia se level at which these drugs are use nxiety,

sgaml.e Thiun tu g i ihnr ton , aondsin filro or ad istration of

ilndiaret boutrlaeind ictio thyarotid s kntown. cl c on e aho iheisido -as gm ary

tive'ly is thyroxine-binding tis(EPai rei.qit- i itagnsas aen fe~ct on the ". . ..
rium with ak: s t e i a i ,n the u eme n ioue r hyron ind of auny hospital

erhfrasimplle and reliabl thes ofre throid fhonrton.Tes oftyodfnnc vial i 5,10,an.0- is

culast ing in t itro cdur e in td e xposbe r of e I r. The T aortator weith proide 2 glae tacilttues and is
TBP bindin g radiat e y the fact th a t lets (28) t be of Li ron neI 5

o (the thyoe fact, which aptrolrquaknenti) al o

thyronineJ3 I w tatus,-andTBPtha ar nt ocupe y e tyro Iinewheea so e, ot any laboratory test must be interpreted caution when
boud t te T P, j com bondto he dsrbet.tes .t results dto not agree with clinical ence.

When the tyigadpoue~necs fIyoýr

sP bincrea s ie s an s a redcda ndatetrpo ino h omneo h est Unlike nan o rmallyt

" 2I will become bound to the Irsligi erae p- e om eprtrsraning Jf-weep 20' and
take by the adsorbent. noma pregancy altouh.. ....'.)
free thyroid horm n vli oml hr s ni rap h s fIl rte hn" ieal lengthens the
production of TBs1htm rbnigstsae2vi5 hl-ieo h ityonn ydi h etbcueo
resulting int idn ofagetrpooto oft e th logrhl-ieo "I tefcthtiem snob a

0 eunoccup lied binding . . .sites of th e T in a given ...serum lowered. Radio. iity is well within, godc hning rn

of endogenous circ atn thoiai heeoea lfeo 11i 0 as h stpe cays in a
indirect but reliable inchdic ht famm~a rays

" Ina summary, a larg 4 t niae yetyocsi aito nrisaeTN kx .'y-"54 ke,),resp~ec-
while a small Ta up niae yohriis o oml lvl.Te e ,i obt emission.

'pregnancy)

test is an in vitro procedure which. Id n xoueo h h ott3.5ts i rvds2 lstic ubcs, t
. patient to ionizing radiation. yi prati h atta i] lobn alt 2 ) oteo i -I-ine 5 "2

the test is diagnostically t Iiati h rsnc fur- B e ouin 5 L oti 0 less per mnl.),
lated nonthyroidal fact which are known to complicate • in CotrlPa onaiig ia ( .)N rmlCont.Karol

J3-358A ,3•""! 3-358A
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"Revised Febmar

Gastrin IMMUTOPE® KIT
_For.Quantitative Meastire•ert f_
Serum Gastrin Levels by Radpoimmunoassay

For In Vitro Diagnostic Use
For Professional Use Only,

DETEReATION OF SERUM GASTRI)' ene es are well within the det on capability of modem
LEV BYRADIOIMMUNOASS-A unting equipment There is emisin

asurement of body consti nts by the technique of GGICAL
rdiommunoassay offers a b' nalytical tool that combines th G C D .L I
extreme. sensitivity of r isotope methodology with th x- PROPERTIES
treme specificity of I unological techniques. The edure Gastrin is a. ar polypeptide with sevente amino acid

* requires, a speci antibody, a radiolabeled an n, a pure. residues adecapeptide), that is produc y the mucosal
sample of t ntigen to serve as areferenc andard, and a lining e gastric antrum. 9 Gastrin r ase is stimulated by
means o eparation of free antigen fro tibody-bound' an- fe g, alkaline pH, cholinergic s ulation and. mechanical
tige e procedure follows .the bas principle of saturation istention of the gastric antru uman gastrin occurs in two

ysis,- -where' there isý competif~bt~h'a'le''n~ii almost identical chemica rms, which -possess' identi~
abeled antigen for a fixed n er of antibody binding site biological activities.. an gastrin I is a heptadeca tide'

As the. concentration ofu eled antigen (the substance u with a molecular w t of 2,096; humangsrn sahp
* ally being measured) reases, less of theadded ra abeled tadecapeptide a molecular weight f 2 , due to. the
* antigen will be b to the antibody. When e .ibrium has presence of ulfate ester on the tyrosyl res e at position 12.
been reached the antigen-antibody react , the free and Both te tnal groups of the gastrin mo ule are blocked: thebound r 1 Nt 1by the formation oth glutamyl condensation,
bound co -onents.of the mixture are se ated, and the. rela- N- 1ý 1y te fomtono he guayodnain
tiye unts of each are determined measuring the!fadioac- te nlbth rese of an amide. The excess of
ti of the separated compone . The abso1jAK~uantity of dicarboxylic acids inm •1 onfers a strong negative char

nlabeled antigen in the.. sa being an. i ed is determine to the molecule, which reflected in its electrophoreti - nd
by. compafing the ass ults to aAA ndard curve pre d chromatographic be ior.'0 Gastrin is adsorbed by on ex-

with known amounts the unlabered anti change resins.
.In the. Gastri MUTOPE Kit, antibody, synthetic Yalow an erson" have studied the natur immunoreac-.

human astr" servesas the specific ant dy, synthetic tive gas in human plasma and extracts om gastrointestinal
human i I labeled with iodine-125 es as the labeled tiss tand have observed the prese of two immunoreac-
anti i e components of plasma gast One component has the

s ard~ An .anion exchange resi .used to separate free gas- characteristics of heptadeca tide gastrin, while the o r
rin from antibody-boun gasti~i and serum gastrin levels are cmoent (BG, big gast *has a less acidic charg th ep-
expressed as picograms 10" g.) of gastrin per millilit tadecapeptide gastri nd based on Sephadex column
serum(pg.Iml.). .chromatography' an estimated molecular ht of about

7000. The B omponent usually represent e major fraction
RATIONALE USE of lasm astrin, and appears to have same biologic and
The meas ment of serum gastrin level y. radioirmmuno- immint ogic potencies as heptadec eptide gastrin.
assay been of valulein studying, ysiologicat processes e primary biologic respons gastrin is the production of

*in ving the gastrointest'Ina hor es, 1- and as an aid in de- ydrochloric acid by the pa al cells of the stomach. Releas 'e
cting tumnors of ihe Zoliinge lison variety." 6 The mneas- of gastrin from the antr ucosa into the circulation, follow-

urement of serum gastrin 1 s by radioinimmunoassay hats s - ing a variety of stin , results in a potent stimulus to 'gastric
eral advantages 'over standard bioassay procedure',. he secretion of hy chloric acid. Gastrin release is inhibited
sensitivity simplic' ,specificity, and rapidity with ich the when the mit -. gastric pH is reduced to 3.0 and eliminated at pH
r6dioimnmunpoas. y can be performed, remove t. obstacles to' 1.5 or le, ,- completing a cycle of feed back controls.
routine cli al determination of serum ga , in that were as- G a ' in has effects on almajor gastrointestinal activities
sociate ith the more complex bioas's procedure. ri ding secretion, miotil~ity', and absorption. These physiotog-

euse of `12 rather than "''I siderabl)' lengthens the 'meal and pharmacotogidtil actions are discussed in detail
elf-life of the radioio~dinate~d astrin employed in the test, papers by Sanders atid Schimmel," and Grossman."'

and reduces radiation pxpo "e to laboratory personnel.,
half-life of `45 is 60 d s. The isotope decays, in a c plex CLINICAL APPLICATIONS
fashion with emissi Iof x-rays and gamma rays w e radia- . By use'' of the radio immu noassay techniqu , fasting gastrin
tion energies ar 7.5 key and 35.4 key, resp vely. These levels have been shown to be markedl evated in patients

J3-279CJ3-279C
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Revised February 1976Diguxin IMMUTOPEO Kit

For Quantitative Measurement of Serum or
.Plasma Digoxin Levels by Radioimmunoassay

For IN VITRO Diagnostic Use
For Professional Use Only
DETERMINATION OF SER R PLASMA DIGOXIN LEVELS BY Because of this structural d ence, digoxin shows increased polarityod
RADIOIMMUNOASSA decreased lipid solubi,, resulting in a marked difference in t ar-
Measurement of bo constituents or administered compouu l by the, macokinetics of the• compounds."
technique of ra• unoassay offers a bioanalytical too t combines The pharma gic activity of cardiac glycosides is ained exclu-
the extreme0nsitivity of radioisotope methodolog ith the extreme sively in teroidal (aglycone or genin) portion e molecule. The
specificj f immunological techniques. The proc e requires a specific sugars sess no intrinsic activity, but they enh e pharmacologic acý
antiOy, a radiolabeled antigen, a pure sampl the antigen to serve as a tiv of the aglycone several times, presuma y increasing solubility, or
,w6rence standard, and a. means of se ation of free antigen from ancing the ability of the drug to pen, e cell membranes. The pharr

atbody-bound antigen. The procedu ollows the basic principle of sat- macologically active aglycone portio the digoxin molecule, devoid of
turation analysis, where ithere ipsco tition between labeled and unlabeled *the sugar residues, is referred d igoxigenin, and is the radiolabel

antgenfora fxednumerof od bidin sies Astheconentat'coponent of the Digoxin M TOPE Kit.
of unlabeled antigen (the stance actually being measured) in es, Biological Properties: * xin is well absorbed from the astr estinal
less of the added radi eled antigen will be bound to the anti When tract, with approxi y 80 percent of an oral dose being rtually abr
equilibrium hedin the antigen-antibody reacti, e free and sorbed. Followi ral administration, peak serum leve e found at one
bound conmp ts of the mixture are separated, and elative anmounts to two hours sorption is not diminished by .food sting, although theo mpd ndbcesrigt i t
of each determne bmesrnthe aradioa sty of the separated shape o curve defined by serum levels has a ewhat lower.and more
com nts. The absolute quantity of unlabele tigen in the sample be- exte peak.7

;P1analyzed iswdetermined by comparin assay results to a standard oherty8 and co-workers administere itium labeled digoxin to humans
curv peared wth known amounts of unlabeled antigen. subjects and found a more or less c ant relationship between tissue and

In the Digoxin IMMUTOPE K' ntibody to digoxin (raised in rabbits serum levels. Concentrations o goxin were always highest in ýthe he
of ea

by administration of digoxin upled to human serum albumin) serv followed by liver and kidne e ratio between heart and serum con a-
as the specific antibody, ed digoxigenin labeled with ' se as tion was ratherconstant 0:18 The relationship between tiss rum
the labeled antigen, a purified digoxin is used as a reference dard. concentration and fairly uniform serum concentratin er several
Powdered charco used to separate free digoxin from ody-bound hours during t ost-absorptive phase, provides the b or the clinical
digoxin , ad.xnlvl r xrse snngas 1-g)o i s fsr gxndtriai
goxin. pr iliter of serum or plasma (ng.ml.) The some controversy as to the nature *e binding (specific vs.

oNno cific), but it is generally accepted th goxin forms a complex with
R NAE FO US plasma membrane-bound enzyme aK+ ATP.-ase, It has been

e measurement of serum or plasma lc s of digoxin by radioimnunmoas- shown that all cardiac glycosides * it ATP-ase activity in cardiac and
say has proved to be a valuable ad* in the clinical diagnosis of digoxin other tissues, and that conce ions causing inhibition are in 'a ran
toxicity. Since excessive accu tion of digoxin is a major factor in known to cause poiti inotropic effect.' As with other c ac
development of toxicity, a ere is some constancy in myocard -to- glycosides, digoxin ac rimarily on the heart to (1) increase t ree of
serum digoxin ratios,' rmination of serum digoxin concentr can be systolic contractio slow conduction and lengthen the re oryperiod
of help in the diag s of digoxin intoxication. through the A e and bundle of His; and (3) alter car vagal activity.M easur- o osa a hMeaureme serum or plasma digoxin by radioi oasyhsteDigokin xcreted largely unchanged in the urin oss i~n the stool ac-
advantag speed and simplicity over the origin used double- isotope counts about 15 percent of a single dose, w it irualy al of this being

deriva~ ~~~~~ mehd n a h datgso plicity and specificity de d from bile. Of clinical imiportance is drect relationship between
deia' mto'adhsteadvantaesoi

o0)v ioassay methods:' The more recentl veloped 86Rb uptake- method omerular filtration rate and the cleara o digoxin. Patients with renal
as yielded results that are in good ement with results obtained by impairment have a significantly pro ged serum. half-life and tend to ac-

radioimmunoassay, but requires a to obtain results versus one hour re-, cumulate the drug. Anephric s1 ects exhibit a very long serum half-life
quired for radioimmunoassay. and have markedly icrease xcretion via the stool, apparently repr t-

The Digoxin IMMUT i tlzsIl aee ioiei figascnecaimfrlmtn h Ta Iua
3H labeled digoxin th employed in many of the procedures ribed in tion of digoxin m fritghpoese ma•the literature. T'ef11 ahrta ý0aodilepo ascae
with sampe aainadaalblt i, si-ilto onigC11NIC IAIN
equipme n addition, the use of internal countin ndards to correct for Thcl a use of digitalis and its component osides is accompainied
quen ng associated with the presence of v ie quantities of bile'pig- by aistressingly high prevalence of toxic in estations, the most serious

tg or hemoglobin' is avoided with the,' label. The half-life of "I25 is which are arrhythmias and disturbance conduction. Many factors con-
602 days. The isotope decays In a miplex fashion with emission of tribute to the development of digita oxicity, with perhaps the most tini-

x-rays and gamrma rays whose ra 'iton energies are 27.4 key and 35.4 ýportant factor betng an accumoi n of excessive amounts of dtgttalisý'
kev, respectively. These energi es are well within the detection capabi the body and in the myocar i in particular.'0 Since there is a de • f
of modern solid crystal . ma scintillation detectors. There is eta correlation between ser and tissue levels of digoxin, the ineas lent of

sserum digoxin leve rovideS Usefut information in the di osis of di-
goxtn toxicity, view of the multiple factors gove individual re-

DIGOXIN CHEMICAL AND BIOLOGICAL PROPERTI. sponse to c ac glycosides, however, it must be ssed that serum di-
Chetnicaq 'operties: Digoxin is a pure glycoside ained from the leaves oxin surements should be viewed as just of many important fac-
of D " alis lanata. Like all cardiac glycos' sigoxin consists. of a tor e weighed in.a complex clinical sett .
Ioidl portion or aglycone, and a glyco ic portion, consisting of three he measurement of serum dixin -sin conjunction wth carefuld igitoxoie, sugar residues. Digoxin is f'ed upon partial hydrolysis of the investigation of adherence to pres ed medication schedules, has also
naturally o4curring Lanatoside C nd in Digitalis lanata. It differs from been of value in detecting patie who fail to comply with the prescribed
digitoxin by the presence of a xtra hydroxyl group at the C-12 positio dosage regimen.'" 3
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