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E. R. Squibb & Sons, Inc. SQUIBB

P.O. Box 191ocT2 197 .
New Brunswick, New Jersey 08903 ,,
201-545-1 300

October 27, 1976
CHARLES L. KROLL, Sc.D., director
regulatory operations

Nuclear Regulatory Commission
Washington, D.C. 20555

Attention: Mr. Nathan Bassin
Radioisotopes Licensing Branch

Gentlemen:

We hereby wish to supplement our specific license 29-00139-
05G, which provides for the distribution of Iodine-125 contain-
ing in vitro products to persons generally licensed pursuant to
10 CFR § 31.11, to provide for an additional product, Angiotensin,
I Immutope Kit; each prepackaged unit does not exceed 10 micro-
curies of Iodine-125.

Copies of the printed labeling components which contain the infor-
mation required under § 32.71 (c) (1) and (2), (d), and (e) are
enclosed. For the purposes of this supplemental application, only
those portions of the brochure, which accompanies the package,
containing'information pertinent to § 32.71 (d) and (e) are being
submitted for review; these are outlined in the attached brochure.

We trust that this information will be adequate and look foward to
your approving this supplement.

Sincerely,

C. L. Kroll
/cl
Att.

COPIES SUETTO OFFF. OF
INSPEITWN M4 ENFOCENMNT

84301



List 09402

Angiotenslon I MMUTOPE KitI Forin vitro Diagnostic Use • WARNING: NOTTFOR INJECTION.

Not fot Internal or External Use in Humans or Animals
Contains sufficient material for 200 tubes * See enclosed directions',
CONTENTS:

I bottle (200,ml) 1 25 I ANGIOTENSIN I BUFFER <17 /,Ci/bottle
6 vials (2 ml ea.) ANGIOTENSINI STANDARD (1 each of 0 pg, 50 pg, 100 pg,.300 pg, arnd

500 pg/25 pl, respectively)
I 1 vio! (10 pil) ANGIOTENSIN I ANTISERUM
I vial (2 qt!) ANGIOTENSIN I CONTROL
" vial (210 tabs.) ANGIOTENSIN ADSORBENT CHARCQýL TABLETS
I vial (5 ml) ANGIOTENSIN I PLASMA BUFFER (pH 7.4)
1 vial (2 ml) DIMERCAPROL SOLUTION
1 vial (330 mg) 8-HYDROXYQUINOLINE SULFATE

STOIfIE KIT BELOW -15- C. ON IECEIPT ANGIOTENSIN I CONTROL AND 4NTISERUM CAN
-BE I•MOVED AN STORED IN FJEEZER BELOW -15 C- BALANCE OF KIT MAY BE
. ErGERATED BETWEEN 2"-dC
RADIOACTIVE MATERIAL. Gamma radiation at surface of parcel less than 10 milliroentgens
for 24 hours-- No significant Alpha, Beta or Neutron radiation
E. R. Squibb & Sona, Inc, Princeton, N.J, 08540
Madens" -i... C8076/09402

Shipper Label for Kit
(Expiration Date and Lot No. are Imprinted at the Time of Manufacture)

125 1ANQIOTENSIN I BUFFER L

Apprpx,. 0.005 jig Angiotensin I per 200 ml
For use with Angiolensin I IMMUTOPE" Kit
Pori h 6'iagnostic Use . See enclosed directions i
Co"NET I Botl~e (2,00 m1 Sufficient fo .0I ue
Store b5etween 2 --l° C.
RADIOACTIVE MATERIAL: Gamnia radiation at surface of parcel yqss than 10 milli-
roentgens for 24 hours- No signrificant Alphh, Beta or Ne irdri 0 adiation

. Total Act.: <1.7 microcuries . As of Noon E.ST.

LOT NO.: EXP, DATE1
E. R. Squibb & Sons, Inc., Princcion, N.A 08540 Made in U.S.A. C8072/09404

Shipper Label for Buffer
(Shipper is also Labeled with Sticker Label M7678)
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S O St2ore 11411111fi P-180C

200 ml "ist 09402

2II5 ANGIOTENSIN IBUFFER
Approx. 0.005 g Angiotensin I per 200 •
For; i••ro Qlagnos ic Use. See directions
Total , NoonAc[.: < 1.7 microcuries of F S.T
LOT EXP . S T.

•Q-:.., " ' ;. DATE: .
.ER. Squibb & 8ons, Inc.

P.... on•N.J. 0854 O Made in U S A C6122/09402

Bottle Label

Not for Internal or External
Use in Humans or Animals

M7678

Pressure Sensitive Sticker Label For Each Bottle

S. . G CONT f TS . . .. . .....
I 17 opt, e IIANGIOTNIN IBUFE

6 yias(m Wea. NGIOTENsINI'STANDAR.D :)IItIUsiUnIII IlihimiI Kit G" t 09402 (1 each of 0 pg, q, too pgn. 200 0g
I qgnosIUSe WA NJ!q:NOT FOq 'NJECTIONI 300pg, aid) O00 / 5 . respect/vely) 1U'.. ... ... . . -. vial 0 ml) ANGI1 E SN I ANTISERUM•p Int~i•,n ojf Exernal qsal 'n ui' °Ans or Almals - v ANGIOT N I O ROL

f"f6r s q•qlijlenl materiae tor 100 tubles ' t vi I2 Qtabs) ANGIOTNS IN IA ORBNT CH AR I

E. f.. Sq. ibb ,• . on Inc., Pineron, N.J. O84. t .v a 2m DR A P LSO ION . "" vMadle int Q.S.A: _ECAR V 1P1 " ION GOENC•I13/09402 t via (330 mg) 8-HYDR0X5QU IN.LNESUILFATE."

Carrier Label for Kit(Expiration Date and Lot No. are Imprinted at the Time of Manufacture)
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SQUIBB
ANGIOTENSIN I IMlMUTOPE R KIT
FOR QUANTITATIVE MEASUREMENT OF
PLASMA RENIN ACTIVITY BY RADIOIMMUNOASSAY

For IN VITRO Diagnostic Use

For Professional Use Only

"TERMINAT N OF PLA RENIN AC ITY BY RA) IMMUNOASSAY

Mea rement o ody cons *tuents by e technique f radioimm oassay offers a
bioan - tical to I that co ines the e reme sensit ity of rad isotope metho-
dology *th the e reme spec' icity of i unological echniques. he procedure
requires specific ntibody, radiolabel antigen, a ure sample fthe

ntgen to rve asaeference tandard, an a means of eparation o free
a igg n from ntibody- nd antig The pro dure follow the basic incipleof et ed an ucipled

of .turation alysis., ere there *s competit n between1eedadu bld
antig for a fi d number f antibod bi~nding si S. As the ncentratio of

gen he subst ce actual bees, less o he
added ra *olabeld a tigen wil be bound the antib y. When e ilibrium ha
hen reach in the an igen-anti dy reacti , the free nd bound C ponents of
h ixture e separat , and the elative ounts of e h are deter ned by

mea ring the dioactivi of the s~parated c orients. e absolute antity
ofun beled ant en in the ample be\g analyze is determi d by compa ng
the ass results a standa curve p pared wit known amou s of the u abeled
antig\en.

Since p ified ren* is not r dily avalqable, the irect radio unoassay-
re •n is not y' practica. In lieu f a diredtrenin ra "oimmunoassa , a method s
been eveloped f the esti tion of p sma reni ft ityi rough the dio-
im'uno say of Ang tensin I .enerated b the actiac of renin *n incubate
plasma s pies.

In the giotensin IMMUTOPE it, antib y to An tensin I raised
the New Zea and white bbit, ag9ai st synthe *c Angiot -sin I cou ed to an

ap opriate can ier. SynP. ic Angiot Thi n I is ed as thsource fo the
Angi -ensin I Sta ards, and so serves s the sta ting m at e ial for t' 1251
Angiot sin 1. Ch coal is us d to sepa te free Aiotensin from
antibody ound Angiot sin I. P .-sma renin ctivity ( )measul d in this
ianr is ,resed in rms of na ýrams (ng 10 g.) Anite in

nrated p milliliter plasma p hour of cubation 370C (n /ml./hr.).

RAT NALE FOR U

The rad firmnufoassa for Anciiote ~in I and i .s appli Ca *on to th e etermina Jon
of plasma c-ni activ't-y has been f grcat va e in s tud *ng phys io oglical
processes a sociated W' -h hypertensi i, 1-8 and ias become * ncreasing importa t
in the clinic I evaluati of hypertenl ive diseas 9-1 The 'asuremen of plasma
renin activity radioimm oassay has veral adva tages ov er the stan c d bio-
assay procedures. The sirnpl ity , specif ity, and r idity wi wh ic'h th
radioinmunoassay c be perfor d remove th obstacles o routine linical
determination of pl,\a ira renin ac ivity that w. e associa d with th more comp x
bioassay procedure. 8~4301
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he use of 1I rather t n 1311 cons erably lengthens e shelf-life of
the ra olodinated ngiotensin employed in the test, and redu s radiation
exposure, o laborato personnel. The half-lie of 1251 is 60 da s. The
isotope de ys in a co lex fashio with emissi? of x-rays and ga a rays

ose radiation energiesre 27.5 ke and 35.4 ke respectively. se
en gies ar 11 within detection apability o modern counting uipment.
Ther is no bet emissi on.

RENIN-A IOTENSIN-A OSTERONE S TEM

R In is an nzyme tha is synthesi d, stored, nd release from granules
co ned in e juxtagl erular appa tus of the idney It 's generally
accep ed that t majorp ological le of reni is to act a the primary
stimul for mai nance of dy sodium lance. PI ma renin ac vity is
increase when the is a decr sed renal rfusion pr sure, and e n there
is a decre ed deliv of sodi and water the dista tubule. R in acts
oa substra ,angiot sinogen, ct-2-globul* produced the liver, to form

a cap~eptide, ngiotens I. Angi ensin I is ologicall inactive, a is
cony ted to the iologica ly active, tapeptide', Angiotensi II, in the
pulmon ycircula * on. Angi tensin II ts as a hi ly potent sopressor,,
and stim ates the renal gla d to prod ealdostero Aldoste nepromote
'theureabs tion of s ium by t distal t ule, and wh secreted excessive
a unts, res lts in hyp ension.

CLIf41 L APPLIC IONS

The measu eent of asma reni activity PRA) may ba useful a *unct in
ýeterminin whether hertension *s due to rimary al steronisin o to renal
v cular 'dis se. The pertensiv. patient ith a low ripheral P , and
hig aldostero secreti rate, in iom. there is a consij ent suppre ed
PRA i response mainten ce of upri t postu , restrict salt inta
and or administr tion of a iuretic d ,will uially be nd to have
adrenal perplasia ran aden a of the na glome losa of th adrenal
gland. In ypertensi patients sth renal rtery s osis, the enal venou
.,lood from teischemic idney ma be found t have hig er PRA thai renal.

nous blood 'm the una ected kie

CLI AL BACKGROU

Using a dioimunoas, y procedu , Page ~ eported r ting PR values of
0.56 ± 0. ng./ml./hr. in 44 esse i al hy pe -ensive pat nts. o d samples

re wi thdr n with the p tient int supine sitian aft an ove ight rest
wi naoydieta salt restri tion, and ter bein off medica ion for least
five s. No justmnent of lasma pH made u ng the 3 plasma nera-
tion ep.

It i important o note that hen et al,' 7 using eir techni e, have
reported no ial values f 2.5 ± 1.4 Afl/./hr. or norma volunteers in the
supine positi n. The si ~ificant d if rence in t normal '.lues obtai d by
Cohen et al , f r m that obt med by Page, is relate
primarily to th HP 1 of the i cubation med m during ~e generatI n of Angi
tensin 1. The dia I stic sig 'ficance of t greater neration fA~ngioten 'n I
,using a PH 5.5 incu tion, vers the non-_pH justed p1 ma incuba ion, Iis ye
to be established.
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Brunner et 1,18 reporte a reproduci bity of + 1$percent (S.D.) for
the ioassay proc ure previou used in th r laboratori and a reproducibility
of ± percent (S. ) for the c rently used idioimmunoas procedure. By
applying correction actor to th ir bioassay r Its that a ounts for the
fact that ngiotensin *s not as pr sor by weigh as Angioten *n II, the
bioassay an radioimmunoa ay results re completel interchange le over the
entire physio ic range.

1mpoukt'nt: ny factors a e known toi• luence plasm renin activ
Suc factors includ the posture f the patien the sympath ic nervous stem,
and c, ta drugs, pa icularly di etic agents. Plasma renin ctivity is
increas by sodium dep tion, uprig posture, pr nancy, anovu tory drugs,
secondary idost~eronism, the Malign it phase of hertension, a in some
cases of re 1 hype tension.12,197 2  In ddition to t above, it h been

o und that al the hypertensi agents stu *ed thus far *gnificantiy fluence
p sma reni n ac *vity. Antihyp tensive' dru ,including iazoxide, res The,

and' dralazine h e been shown tincrease p• ma renin act'ity.23 '24

Pla, a renin act .vty is decreas din primary ldosteronis and during dr
therapy wi h methyldopaL-dopa, and gu ethidine.2  26

ýFrom the bove discuss n. it is quit evident that noncontrol d determi-
na i"n.f Q aenin activiiKv on an ambulalrv o.-tient may not be cli cally
use• . The sicinicance of p1ma renin acti ity measureme .ts can be me ing-
fullyy t'erpreted on!&_ when the phient is studi under cont!!Slled conditi s
a T with..defined sodi umbalance.

REAGENTS

Th Angiotensin IMMUTOPE Ki Jis available "n a 200-test ckage. Eac kit
cont 'ns one bott of 1251 Angi ensin I Bu r (200 ml., w h a total a ivity
of <1.; 1 Ci) six vi s of Angioten in I Standar (2 ml. each; pg, 50 pg, 0 pg,
200 pg, 00 pg, 500 p , one via1 o ngiotensin Antiserum (1 1.), one vi 1
of Angiot' sin I Contro (2 Ml.), one jal of Angio nsin I Adsorb t Charcoal
Tablets (21 tablets), on vial of Angio nsin I Plas Buffer (5 m pH 7.4),
one vial of ercaprol So tion (2 ml.), d one vial 8-Hydroxyqui oline
Sulfate (330 m

In addition t the complete it described a ye, 1251 An *otensin I Bu er,
Angiotensin I Standa , Angiotensi I Antiserum an Angiotensin IControl can e
purchased individually.

.WARNINGS

For lnVitto Diagnostic Use. For Professional Use Only.

Note: This radioactive material may be received, acquired, possessed,
and used only by physicians, clinical laboratories or hospitals and
only for inhi.Lt. o clinical or laboratory tests not involving internal
or external administration of the material or the radiation therefrom
to human beings or animals. Its receipt, acquisition, possession, use,
and transfer are subject to the regulations and a general license of the
U.S. Nuclear Regulatory Commission or of a State with which the Commission
,has entered into an agreement for the exercise of regulatory authority.

Eb S84301oE.R. Squibb & SonS, Inc.
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nIn v linical lab ratory testi with the ngiotensin IMMUTOPE kit
re ires only a general lic nse from the .S. Nuclea% Regulatory Commission.
The eneral lice se is issue to any phys cian, clini al laborato y, orhospi 1l who obta ns a valida ed registere U.S.N.R.C. Form 483. •his form
must b submitted triplicat kto the U.S.N .R.C. The ossessor of a general
license [s subject the condi kions and lim tations und r 10 CFR 3.11.II
(A speci c license i available rom the U.S N.R.C for uantities argertha 200 

"eg 
i).

PRECAUTIONS

The by-product material should be stored in the original shipping container
or in a container providing equivalent radiation protection until used.
Observe the following precautions in handling radioactive material: 1) There
should be no pipetting by mouth; 2) There should be no smoking or eating whi'le
radioactive materials are being handled; 3) Cover hands with rubber gloves
during and wash thoroughly after handling radioactive materials; 4) Wipe upspills quickly and thoroughly--add the contaminated materialsto radioactive
waste matter; 5) Solid waste can be stored until it decays. It may be discarded
in the customary manner, after removing labeling. When the radioactive material
used has a relatively short physical half-life, contaminated material may bestored in a specifically designated area in a covered metal or plastic container
conspicuously marked with a radiation caution label. Monitor each piece ofmaterial for radioactivity and store until the decay can no longer be measured.

\IMPORTANT •OTE: The commonly u-s d bacterios atic agent, •odium azid , that
is used in ]ost of tll reagents s~pplied with the Angiote ~in I IMMUI PE Kit,s been imp licated i laboratory \explosions en this matria] was di posed
oi through th laborat ry plumbing system. To avoid the fo mation of •ighly
ex losive cop er and le d azides, i• is recommne ded that exc ss reagent• andass samples r hat are sposed of srough the 1 boratry pshpbing systan be
thor ighly f lusced with rge amount of water. u us

8Obsero thenoli ulfaote Splution: Ai d 5 ml.. of cistilled water to the v
containd iuHyo uinlyn m sulfate (0 bg.) and shake gently to dissolve
the solidv Store ia the ar hat 2 -hands 8 " gloves

The Angiotensin I Antiserum and Angiotensir.i Control must be stored at -15 C.
The other components of the kit may be stored at either 2 - 8cC or -15bC,
whichever is more convenient.

Bloodd inshould becollected in cod tube c ontaining EDTA B-D Vacutaner tube,
lavends stopper,l atalog #r 47i, 4739, 471(disodium el M tate), or 44, 4759,

4727 (tr•'.otassiumn'etate) may b• used. The ~lood sample.•,should be s oredmader refro ration,atid centrifu nd in the col ato collectn he plasma. f the
susedis not onductead\ithin 24 hos of coltlec n, all pla Ia samples sKitd

be _Nzen unti %sod. N

84301



-5-

RADI MMUNOASSAY EST PROCED E

Materla Needed

addition o the reag ts and mat lals suppli with the Angih nsin I
IUTOPE Kits the follo g equipmen is require

1. entrlfuge apable of 0-4000 rpm
i-type g a scintilla ion counter

3. Re *gerator
4. Free r

Vortex ixer_
6. Test tub , 12 x 75 polystyree
7 ipettor a tips for .0 ml., 0. 1., and 2 1.
8. Ha ion rep ting syri es and ••rs, 0.5 ml o deliver Pil., and

2.5 1. to de .ver 50 p.or equival t)
9. Conta er for r ioactive w te

Usual b ch equip nt includi racks, gr uates, an eakers of
appropria sizes t accommoda the quanti esf rea ts used i
his test.

%Importan

F en reage s should b complet thawed p or to use. The use o. water
bat ill acce rate the awing pr ess. Wit he excepti of the A *o-
tensi I Contro repeated awing an refreezing f the Angi tensin I I TOPE

.... ,Kit rea nts will otsignifi ntiy af t test res Its. To fa ilitate s
the Angio nsin I C trol, iti reconme ed that th aterial b thawed ando

propriate liquots transferr to suib test t es and fro n for

S s equent us
With he excepti n of the qotensin Control, all-of the eagents su lied
in theAngiotensiNI IMMUTO Kit shoul be store in their a i inal con iners,
with the on mal.losure. oho not tran er theseveaents to other cont "ners
or changeLhe closure ,supliedqith the vi s.
•Jrict attent* n should given tthe time a empr re of the Rlasma

in bation (gen ation of in clin •al sample step,a the quant , of
Al gnerated is sewhat sen *tive to •ese parm •rs.

Assay iults• will b non-in~ea~ if theree "s deviatio from the ecommende•

25 jl. sa le size. ITAI levels Lst be in sured that xceed t sensitive
ortion of e standard rve, the cubated mple shoul be dilu d with an
u *ncubated iquot of the atient's asma. contribu On of th circu-
lati g Al leve in the uninc bated plas should subtract from th final
,assa esult. Iextremely 1 levels m t be meas red, assay eliabili can

ii e nbe im ed by ext ding the tfi e of the 3 OC incuba -on. Linea Al g eni tion
has been bserved fo periods fro 2 to 6 o s. The Iculation PRA sh Id
be modifie according to reflect e generat n time u d.

iDuring the sep ration ste the charcoa tablets sould be a ed only t the
quantity of tub that can centrifuge simultan e sly. The equiiibriu of
the antigen-antib y reactia is altered u n prolong contact ith the
charcoal. After ad Mton of 't charcoal ta t sampl should centri-
fuged as quickly as p sible, an not allowed stand at oom temp ature.
It is not essential tha a refrige 'ted centrifu be used. 84301
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To ,acilitate auracy in t transfer o the supernatant,• its counting tube,
it i'>.recoffvende that the ri of the two tubes be touched o effect complete
transfer of~the liqu acid.

N.Reaqents frqm individ~u1a1N kits shou not be \it mixed with reage ts from other
ki-ts.

Pro'edure for I'"ubation of _lasma Sampj sto Genera An iotensin I

1..To i9 ml. of p'las-ma, colleoed in the nner descri d above, add 10 icro-
\. liter~s,\(l.) of 8-HydroxyquinNine Sulfa Solution, a d 10 pl. of Dime aprol

Solutioh\ and mix4eQntly, but tshQroughly.

2. Transfer O.'kjnl. of t~above mixtu e to anothe test tube d add 50 vpl. o
Angiotensin . Plasma Bu fr to this be only. Nx well.

,3. Incubate the unb ,fered pla•,ta (residual' lasma remdaining in Ste #1) at 40Cý
for 2 h~uis. This ample wili~reflect cir lating le ls of Angio ns Iin I.

4. 'incubate.th'\Juffered lasma (prered in Ste #2) at 37 for 2 hour
This sample wifl reflec circulati levels plu the quanti of Angiot sin I
generated throug , the act n of rem 'in the plas. sample. T.he net quan ity
of Aniotensin I nerated t 37 0C is - lculated b ubtra in the Angi-

\tensin •level in t 4°C sam re from th Angiotensi I level in he 37 C

Noa_• If e

f•mU10sa-rofedure-de'sc~bed beloW. the• samples should, be rozen-unt

Th rocedure dNscribed \low i s ba d' on the erf ormanc of dupl icat analyses
on a d amples asyed. od entre oedure fre start n test. a

S 12 tu s are requ ed fo aai.on teIsaard curve, the next

• ~~~be assayed. _ . .

2.- Add . ml. of I Angioten _ I Buff to each e. •

Add the allowing qu tities of ngio tensi I Standar to the spective
tubes: es 1 and 2 25 111. of. pg. Sta ard; Tubes and 4 25 ill.

nd 8- 25 1. of 200 p Standard; Tubes 9a 10 - 25x. of 30 g.
Staoard; Tube 11 and 12" I -5 .of 0 pg".Sta rd"83

4. Add 2,5 1. of Angi ,isin I Con o to tub 1.3 and I

84301
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Add 25 p of the cý ical sample\*ncubated at 40 o Tubes 15 and 16,
\\and 25 pl. \f the clinual sample i ubated at 37 C o Tubes 17 and 18.

\ The composition of t i18 tubes summarized elow:
K\ . AI Conten

, Tube # ", \Sample AdŽ. (pg

1.••,nd 2 25 k1•. 0 pg. St 0O
3 a•n 4 25 Il.•\50 pg. Std. 50
5 and\6 25 p1. TQO pg. Std.\ 100
7 and 8''. 25 ,I1. 2O pg. Std. 0
9 and I0\ \25 pl. 300\g. Std. 30
"iq and 12 ýp l• I" 500 p> Std. 500
S13 \nd 14 25 I1. AI Cont 1 N ~ee.Label A ay
15 and 16 25 PI, 40C Clin.'ýample \ Unknown
17 an 18. 25 Pl\$7°C Clin. mple Uýnknown •

Add 50 of Angif6tensin I Aý iserum to 1 tubes, m gently, a •
incubate irefriger•kor (4OC) •r 24 ± 2 h rs.

7. D>King the in bation p'priod, measu the radio ctivity in wo tubes
to 1, tain a valL for tot'j radioacti city (TOTAL OUNTS) for ubsequent
use ih\,the calcul hion of ound. No•: This me urement mu be
made pr ir to the a' ition of0 lthe Anqiot': sin I Ads tCharco

.ablets.

8. At 'the end. o:Ithe incuba *on perio&oadd one An•notensin I dsorbent
Charq ,al Tabletf.to all tub'. and vor x for at ast 5 seco s.
Centri••e4e t tOies for 5 iý minutes at 3000 rp

9. 'Decant the!,upernatamt from each ube int similarly mbered tu s.
scard the ',harcoal r sidue to ra ioactive aste.

10. Heas e the rad activity ",n all the pernatan tubes (S RNATANT
COUNT ' by counti in a st dard well- pe ga scintillat n counter
(discrif nator sett gs 20 - St Key). Sutract ba ground cp and
record ne cpm for ea, tube on\the worksh t provi with eac .kit.

N,

% Bounds. p. Al (L ear-Linear Plot N

Calcula e the% Boun for each the tub&6 using the ollowin formula,
and reco the results n the wor heet:

% u nd = su NATANT COUN (net cpm 100
OTAL COUNTS et cpm

I ackgroun cpm: 250
Tube #1 SUP NATANT CO TS (gross cp :6550 cp
TOTAL COUNTS r oss cpm): 11,750 cpm 83
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% Bound 6550 2e
11,750 25X 0

-63 X 100 58%0
N5

2.\ Calculate\ oerage % nd for the uplicate sa les and record he
'a~verage val es on the w ksheet.

\ 3. Prep•re a Standlrd Curve b lotting th average % und values
again's4 the quantity of Angi ensin I Sta dard added the respectiv
tubes . tubes through l1. See the ample stan d curve

\,depicted n, the wor eet for gu ance in pl ting the d a. The
, Standard CWve shown the works, t is provi d for guid ce only,
and,,shouldinop be used calculati Angiotensi I levels i clinical
Samp\s

\4.;. For indi',idual lab ratory qua' ity control urposes, d ermine the\quantity ýf. Angitrh ol mple (tube 13
ngiotein I in t 'Angiotensi I Control mpe(ue1\nd 14) by rýeferring thetstan rd curve p ared abov The averae

%1Bpound will ŽNrrespo Spe fic quanti of Angiot sin I
conta<ned in thb\sample nti measured ould be in easonably
good alg.eement wil, the quhtity sp 1 on the giotensin Control

" label. \

5. termine ýe quantit, pg.) of giotensin in the 40 sample and he
37 sample k'y• referring, o the s ndard curv prepared a ve. The
% Bo d for eaN, sample will corres nd to the ecific qua ity of
Angio siln I coNained in t e sample.

6. Calculate lIsma redn activity PRA) in erms of na grams of A io-
lnsin I ge rated pei14nl. of pla, a per h r of incub ion at 37

as ollows:

PRA ( ./ml./hr. (pg. AIN\n 37 0 C Sa le - pg in 40C S le)X 0.02

Example: 7°C sampl contains n.'O pg. AI
"C sample ntains 10, Al

P = (160 - 1 X 0.022 - 3.3 ng./m\(hr.

* Factor correct fo sample di tion, pla'sa incubati, time, d

1. lculate B fr each o t he tubes sing the lN~lowing f mula:

B/ - yg SUP OATANT CNOUNT (net cpm)
B/0  v. SUPE ANT COUNTS o Oil pg. S (net cpm

Example: Backgroun cpm: 250\
upernatant. ounts (pati t sample) t cpm): 50

A Superna Counts ("0" Stdo. ) cpm): 50
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Calculat average B/ for the du icate samples.

3. repare a S ndard Curv.e y plotting verage B/Bo va s against
t log of th quantity o ngiotensin Standard adde to the
res ctive tube (i.e., tub. I through ). See the sa le
stan ard curve de icted on thbworksheet - rguidance in p tting
the daa. The stanard curve s'h wn on the worksheet is provded
for guida~qce only, an'd should not e used in lculating Angio
tensin I f'vels in cli'fji l samp-es

4. Fo individu>al\aboratory ality cont 1 purposes, determine the
quan *ty of Angi tensin I iii, the Angiote in I contr sample
tubes 3 and 14). refering tQ.the sta ard curve p pared

.. above. he average /B-will c respond to he specific uantity
f Angiot sin I cont' ned in the ample,. Th quantity m sured

sh uld be i reasonablŽ'i ood agreem t with the uantity sp ified
o,ýeAngiot- sin I Con Il label.

. Determi e the qua tity (pg.) f Angioten n I in the 0C sample
and the 0 C sampl by referri to the s, dard curve repared
above. Th B/Bo for ach sampl ill corres nd to the ecific

antity of iotensi I contain in the sa le.

6. Caic ate plasma enin ac vity (PRA) the form a given in
Step nder Resu _ % Bou vs. g. Linear-Li arPlot.

It is c tically portant to ecogniz that a gre many fact -s are
known to '.fluence lasma renin ctivity, and thus n mal ranges hould
e establis ed in eac laborator for the ecific tes ing protoco
liowed. U 'ng the A iotensin I MMUTOPE *t, the fo owing resu s

wer obtained four in stigators udying n mal volun ers:

lasma Reni Activit n /nil./

17,voluntee 1. ± 0.65 0.98 0.36
1 volunteer 3.08 1.27 1.58 ± .92

28 lunteers -1.75 1. 2

Plasma re *\n activity m surements ere perf ed by two Investiga rs
5aneph patients. the supi positio0 PRA meaur ents ra ed

fr 0.15 -0. 0 ng./ml./h . and in t upright osition ra ed from
0.3 0.49 ng. 1./hr. PRA aurements *the sam patients u 'ng a
.pH 5. lasma inc ation procu re, yield PRA valu that were Imost
twice t t observe with the pH 4 plasma cubation ployed in ie
Angiotens i IMMUTO -Kit.
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PARATERS OF-TH ý,EST PROCED I E
The H of the i ubation me *um during tngeneration of ngiotensin I

has been own to be o considerab significan on the amount f Angio-
nsin I ge rated at 37 . It has en generall accepted that ximum

ge ration of ngiotensin is achieve at pH 5.5 -\6.0, but some ncern
has een expres ,d as to wh >ther Angiot' sin I genera'tion in this pH ange
is to lly due tothe action 6f renin. Co5.trary to li~terature reports n
the pH pendence oSfAngiotensi I generation, the AngioW nsin I IMMUTOP

•it emplo a pH 7.4 uffer that jelds an An iotensin I g eration rate
t t is ess tially eq *valent to I observecýith pH 5.5 6.0 incuba-
tio The ex ct mechaniN by which e Angiotens\n I Plasma tffer exerts
this ephanced e fect on An otensin I neration ha-ý not been e ablished.
The hig"her level f Angiotenin I generar on is of s cial value1 measuringI

plasma rlqin activ y in pati ts with low enin level

The spe b ficity a sensitiv7r1 of the tlst procedure depends on e
speific chara~teristics of the ant lerum, and * some exte -the tagged
anti n, provided, in the i dividual k' shipments. The antis uum provided.
in the ngiotensi JI IMMUTO, Kit shows o measurab csr ivity with

'Angioten in II. ThLsensitiv y of the a say system, ased on th•lowest
etectable tuantity o8•\Angioten in I, is 1 g. of Angi tensin I in the

25',!l. samp size, whit corresp ds to a P of 0.2 ng. 1./hr. T
aff ity cons nt for the- ntiseru is calcula d to be 1. X 10 lit s/Mole.

Th reproduc ility of s St resul is based a great n ,ber of
variables not the ast of wh h is the .ttention detail exe ised by
~he indivi al perfor ing the te .Exercl ing a rea nable degr of care,
A)'X otensin IMMUTOPE it results ave sho an intraa ay coeffic nt of
var~iation (CV) f 5 a- 8% or samples ~ith a P of less tn 7 ng./ml. hr.
and Z for samp s with a igher PRA.

An terass'ay of 10% w observed or sampl with a P below
7 ng./ml./ ., and 20 for highe PRA sampl

Studies o the recov y from p sma of ad Angiot sin I have een
co ucted with teAngioten in I IMMU PE Ki t ove a wide nge of Ang* ten-
sin \concentrati s and with lasma sa les from a variety patients.
Recov '~es of 90 - 0Q% were ob erved.

A ve high degree f correla on has -be reported etween sults
tained by Ibioassay and dioimmuno say proc ures. On series 91-

de rmination using the iotensin IMMUTOPE it and asndard b-
assa method, a egression co fficient o 0.9096 w obtained 7

it ill take total time o approxima ly 26 hou to erfo the
assay pro dure. Th incubation t e and ten rature fo the plasm
generation tep arefcr ical, but ti and tem ature of he antigen
antibody 'ncu tion can varied betw n 22 -'2 ours an - 8°C,
respectively. inor varia ions in the t ividual seps of th separation

procedure (e.g harcoal co act time be re, du tn and afte vortexing
'have been shown to ave litti effect on as v results.
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The Angioteqsin conver g enzyme inNibitors(i.e., 8- droxyquinoline
and • ercaprol) 0 ed in the giotensin I 'IMUTOPE Kit in dition to EDTA,
have be shown to be as effecti e as other mmonly used inhi itors (e.g.,
PMSF, DFP for the plasma incubat n condition employed in the test proce-
ure.
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