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Assay Principle:
Serum IGFBP-1 levels are determined using the Total IGFBP-1 IRMA kit
manufactured by Diagnostic Systems Laboratories, Inc. (DSL, Webster, TX).
The minimum detection limit (as per the manufacturer) is 0.33 ng/ml. The
procedure employs a two-site immunoradiometric assay (IRMA). The IRMA is a
non-competitive assay in which the analyte to be measured is "sandwiched”
between two antibodies. The first antibody is immobilized to the inside wall of
the tubes. The other antibody is radiolabelled for detection. The analyte present
in the patient samples, standard, and controls is bound by both of the antibodies to
form a "sandwich" complex. Unbound materials are removed by decanting and
washing the tubes. The radioactivity is measured in a gamma counter. A standard
curve based on the concurrent testing of the calibrators is generated and sample
concentrations of IGFBP-1 are extrapolated from the curve.

Assay Procedure:

Serum should be used. Plasma is not recommended for the measurement of
IGFBP-1.

Human control samples (1 and II) provided by DSL and an in-house human

control (QCV) are prepared simultaneously to verify the effectiveness of the
assay.

Creation of the assay standard curve is achieved using standards (B-G) of known
concentrations (provided by DSL).

Standards, controls and unknowns (25 pl1) are pipetted into duplicate antibody-
coated tubes.

Assay buffer (200 pl) is added to each tube.

Samples are vortexed for 1-2 seconds and allowed to incubate at room
temperature (~ 25°C) for 4 hours on a shaker set at 180 rpm.
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Assay Procedure (continued):

Tubes are decanted and washed with 2 mL of deionized water for a total of two
washings.

Anti-IGFBP-1 [1-125] reagent is added to the tubes and allowed to incubate at
room temperature on a shaker set at 180 rpm for 18-22 hours,

Tubes are decanted and washed with 2 mL of wash solution for a total of three
washings.

The activity of the tubes is measured for one minnte using a Packard RIAStar
Gamma Counter model C5410.

A standard curve is constructed (using software provided by Packard Instruments)
and the concentrations of the unknowns and controls read from this curve.

The IGFBP-1 data is transferred to a Power Macintosh 6500/250 and set-up 4s a
Microsoft Excel spreadsheet.
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1L SUMMARY AND EXPLANATION OF THE TEST
Insulinulika Growits Factor Binding Proteins] {IGFBP-1) iy one of six Mructurally ewted prstaing
fimmlly blnds and moduloter the bicxdivity of the milegals pepiides, (G- nd KW
chop yrihsized ¢ lly b Iiver and deeiduclived vtermne
; low Tevels o aynihesi may else oor In uteal-phase granulos cellsend in nons
human priesele s rodant kidny [1-5]. IGF8P-1 Is diarbuted primorly in e inlevenculor spoce
and lymph, and low quaniifies hove beon detecled in yring {1. In vitzo, \GFBP1 aymthansly hoa
mans, idanfiliwd.In humnn cell e
and HS781) ond utsinis andoinalrivm (HECTE and KLEY [1,2,6,7],
IGFBP-1 lawals arw high in ammleile fluid and Tatef pervm, and sonum levels decline with aga during’
potinsial ife 18], Elwwaied IGFEP-1 sarum levai hiave boen idamilied In pregrraney, ronaf Fallore
natrition, insulén-defick ¥ {w.9. invylired durt dich molliuy] and Iver clithenls ond
<oncromo 1. Lew (GFEP lavals ore [ound in abesily and oiher yparinsulinemi stotws {1,01,
IGFBP-] jovels am rintively elevaied i | growth wrid low in loms.for
gesistinnclage infants [1,1 9.
Serum IGFBP.Y lavahs in normal individuols and individuals with gresth hormons delieimncy ond
oibwr disordan vary cansidenshly s mwlation lo meols, Lavals Incrame 2-jo >20hold shar an
ovamight los acd show an experenilal folf Tolloming = meol [1,11). Studbys Indicals tha lhevs

changus om vty reioied 10 ineulin ancd ane not commlotd with growth b
ot glucnnp lovala [11,17), : :
IGFEP-] undeagemn ropld In viee ballam and e ; wiih 0 Ty wcth d 0t 812 mimung

[13), Degradation of IGFBP.] (nRNA Iy olzo rapid end IGFBP mRNA trsrpcripiion i patamly
uppressesd by Insulin in witro [14]. Thess regulatory dynamics probably aeeoun) for the mpid fof i
erum {GFBP-1 levals faflowlng a meal, The sie of NGPEP-1 clavraace hos net been idoniified,
ond degracdation prodiscts hova not been iderified in serum. Plaama componanh, Ingluding
plosmin l? 5, may ploy & e in VGFBP- 1 degrodeion.
Isulin supprosion of IGFEP-1 appaars to be dominant ovr the mimulatory eflsny of

; i

g , P, prog and, panibly, gl gyon and {1618, o viio,
phorbol axtem stimulat IGFBR preduc by thrsugh Y pulgtion of
prolwin-kinoze C; this offect te dewningta ovar tha ive efinets of bvulin [19).

increased IGFDP. ) syniivesly hus also bean gbssrvad during hepafic mgenentisn, the mechaniam
of wiich 15 not yat knxawn [1], .

Alihough it physiclogic rols has not been compleiuly dafinad, the asthom of iy cwguidlion suggem
that IGFaP.Y ba involved in glucose caunter fution ond IGF-mediciad subsimta uilizetion
11,20). IGFBP-1 hos bean shawn [0 inhibit IGF-mediated Mioganeals i wito tnd IGE-induced
hypegiycemia (n rodanis J1,13], Howaver, o numbar of roparts hove shown that IGFEP.1 Iy
capsble of both inhikiion 113, 22] e wall ax qugmanialion {23,24] of IGF blsadivity, Thew
spparently tpposing abrsrvalion may be explained by the recunl lindings that diéfsrentiol
phasphorylatian of IGFBP. 1 could sigrificantly oltar i allinity for GFs and), Iharsforo, ts copecly fo
modulala their callular responsivarms, As many aa (ive |GFEP-] variania, difering In thelr siate of
phasphotylatian and relnive sp I sevum, aminlolic fuld, deddue and cell culluen mudic
have baun reported [25:29). 1t hos baen d d thon nemphesshorylaied MSFEP-) hay 44 1o
&-lald lnwar affinity For IGF-1 eompared with phorpharyloted IGFBP- varigrm, wih
phosphorylation accurring enly an serine csidues 101, 119 ond 148 [25, 27),
Maasuremand of IGFOP-Y levwls in ssrum ond sell<ondlianed mediem moy be vaelul ox o morker
ol in vivo: and Iy vits insilin sation and hepoloeyta lungion for h b i oddition,
fuahar dufinltion of the physkslgical funcil ol {GFBP-1 and fhe malecular meehanisms by which
VGFBP:Y phosphoryiaton regulior IGE edions weld whiamarely dopard on relialie quonsilficalion
al lis fofel fabnchan) ols. Howmwver, b erlienad phasphonylation rawlis if oliared IGFER.}

i ily [27, 30, b y# which do ot detect alf af the phosghorylafion vortants of
IGFBP-1 may signliieantly undwreslimste IGFBR | lvals,

The OS5 Tolal IGFER-1 IRMA was dimigmed 1o eliminale difleranig! anilbedy reagnition of tha
vorloys IGEBP.1 phospholorma. The oy it unafiedted by the statn of IGFBP. | phoaphorylation,
thus, parmiting reliobly memtumement of toRst IGFEP-1 Levals in serum oe othar biclogicol mateds),
Avallobiliy of the D5\ Tolal IGFBP-1 IRMA should gematly focilvate research and clinical
inventigations of ihis intsresting IGF hinding protein. Futtharmare, the D51, IGFBF-1 IMA avoids
arosrranciivily 15 other IGF8PE and b specific for human and primata IGFEP. 1, foclifating studies
of human IGFBP- 1 gdminlsration in nan-primaly systwma,

it PRINCIPUE OF THE TEST
The p Gloys o two-sile & snay RMA] pancisly duscribad by Miles o
Al {21]. The IRMA |5 0 nonecompetiti assay in which thy wnalyte 10 be mwoaured it ‘sandwiched*
dtwas bwo gritlbodies. The lint uniibody s hitirnd o the insids wols of i fubey, The
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V. REAGENTS

The D5L-7800 ACTIVE™ Total IGFBP-1 Covlad-Tuba [RAMA Ki candaing wfficion! magants for 100
1uhws, Eoch ki contalng th following magems:

A, IGFBP.1 Semply Diluent/Sianderd A

Ona viol, labalsd A, 11 ml, esniaining 0 ng/ml IGPEP-Y In non-human semm with rodivm aride
@& praservalive, Store at 2.8 *C for up 10 2 wesks. Few langor pariods sam o 20 *C or lowar
skl ewplration diste,

B IGFBP-| Siandards: [Lyophillzed) .

Six vial, krbalnd B-5, Soniaining cancarmtions of 0.3, 2.0, 10,0, 40.0, 80.0 and 150,0 np/mi

1GFBP-1 In non-human warum wilh todiom waide os prasanaihm, Refer o vial Inbuls or weact
Store d ot 2.8°C unill sxpiration dass, Reconsthivie sach vie! with 1 mi

d watsr, Upon Nuficn, sore of 2-8%C for ug 1 ) weaks, For langer pettods, wiare

21-20°C of lowar uniil wspimation date. '

hom et (HepGa), b (MDAMB.231 . _ .

Tha GSLIGFBR.T IRMA Srondords heve beert coltbreind agatnat pure hurman IGRER.] from
Buld [3] amed b DNAderived human [GRAP-1,

C.  ANMIGPEA.1 1129 Rwagens: (YELLOW)
Cina batl, 22 el confaining < 10 wCH (370 kBe) of Je125}-lubwied onmiiGFER- onfibedy In
wralsindiosad buoffer with sodiom ozida a0 prasurvalive. Siore at 2-8°C urmil axpimstion det,

O, Arl-IGPEP-1-Couted Tubew: (Yallow Rim) .
One hundred (100) ploadic tubms with crmhIGFEP. | entlbody immabiiied 10 i raide woll of sack
tubt. Stors rubes ot 2-30°C wrig explration dite.

E  IGFBP-1 Comroly {Lyophilirsd)

Twa vioh, Levals | and 1, containing low and High consentration of IGF8P. 1 in non-human yerum
with sodium aaide o8 0 presarvarive, Rafer ke vio lobals fer ool ranges. Store unopseed o
2-8°C unill mepirotion dofe. Reconsiivte sach vigh with | el delonized wetw, Upon reanaiition,
siore of 2-8°C for up o J wasla, For longer patiads, sore a1 -20°C or lowar undll wpinstion dals.

Fo  Assay Buffer G (Gresn)
One botle, 22 mt, mmﬁngc preteirmbored buller with o aon-murcury preseriive, Stors of

2:8* € urnl napiretion
G.  Wsh Caneeonirate: oML + L30mL P

Oanﬁuuk,mmgnmmm:mmwlmwmmmummm. Difuts 1110
with dulcnized waler prioric ue. Sloun!mhmp-m!uu{-?s'camﬂmbndm‘
NOTE: Mmmandnmﬁummbnﬂawdmmebmmwm(—ﬁ‘qw
mimmd thorgughiy by garle invertion Befisre wse,

V.  PRECAUTIONS

£o¢ I8 vitr vam,

Rudluactive Mertsrint « Not fef intweriol or Bxisenal Vs In Mumorm or animels. '
This redisactive materia] b retwlved i, potsessa, ond veed only by physiclons, elinicd
Inbretarie of hoaglini G0 Saly fo It 2 o aborafary Torm s lnnt’m nturrial ar
sxtarnal wdministredion ol the maderial, or The sedielion tharsfram fo human belag or animals, 119
recaipl, coquliition, poasesslon, vie end trevafer are subijuct (o the cogulilony of eash country,

T foflowig ¢ plore sheuid b niseerved In hardling radionc ot

*  Siore mdlogcth 4 ing dul {gren

. Do net w, drink, smedon or opply tics whare mdicartk dals am buing handied.
- Do avt pipat by mauth, .

. Woeur glowmy whan iandiing radioatiiva mutarials and wash hond (heraughly aiterwurds,

. Cover warking ares with dlsposable glsorbant paper,

. Wips up aif apilis Immnadintely and theroughly and dispate of e contominaiad metarols o3
N sciacctivg watle. ’

. Dispess of the Hauid rdloactive waite Into the sinllary sewoge tydem If poeminied by the

focal reguistions.

ING; 1 AL BICH JOUS MATERIAL
Thie Wit cay ennial swere reaganm made with human wrim o plasme, The o or pirimo usad
hex bawn tested by o FOAapproved mathcd and fournd fo be non~ratctive far HIVe1/2 Anilkudiuy,
WV and Hiag, Becouw no method sen ofier compleh emurance (hat MIV.1/2, HEV, Hshg, o
aiher infasiiovs cgents ore alan, these reaganis should be hamdlud =i the Blosalely Lawsd ¥ ax

Jod fof ary dlatly Infuctl hmmnnmmwbloodludmmlnlfn&mlnr

Direass Contral/Notiorad tnatliving of Menith manug! Blosatety in Micrabloiogien! and Bomad!
Lubsmtera,” 3% Ediilen, 1993,
CHEMIGAL HAZARD:;
Ax wicttad In Seatian IV, sarme. of the ergants In thiy il somain sodtum aride us o prassrvaiive, Foe
alt wuch eeagunis, ihe coaeontration of yodies orsldde b K 0.09%. Sedium erida ey retrct with isgd
and enprer plumbleg to form neplosie meici excldun, Dlapass of ol nonradisodtive magents by
flushing with fargs amcunts of water theaugh the plumblng wysiem.

VI SPECIMEN COLLACTION AND PREPARATION

Serum should be used Gnd tha usued p far van| should b obawved. S

mary be sicred ot 2-8°C for up 10 24 hours ond frazen af -20°C or lowar Ioe up 1o & monthe,

Avold cepeied frmezing end thewing of samples,

Da aot uwe hamedyand or lipemic spach

thareughly by ganile mwirling or lveniion priet fs ure,

Sample conialning IGEER.1 > 140 ng/mi sheuld be dilutwd wilth the KIFAP: | Somple Dilvern
A prior fo puany. Each lob y should Jul priote dilutian factom ler The

somples 1o by muansmd,

The teo-sep knmunoassay format of tha DSL Yohal IGREP. 1 IRMA silmiratas the high deaw haok

wilect plien i with tha p sardwichipe v (31]. M , samples

which giva memured IGFBP. 1 lavalt of o abova the highsd sandard should be diiuted with fhe

Sampla Ciluant landord A] ond mecsayed, .

Vil.  PROCEDURAL NO:’&S . el vee of
A fhorough undersiarding of thie packngs Inver Baceasary for yuccwnsfil uee of the procdict,
Ratisble results wil wnly be oblalead by valng precite laberuicry techniques and to)
Tolluwipg the prckege Inur, A stondsnd curve Ukt be intluting with aach arsay.
Da ot mix varieus iots of sy i companunt within ars lndividual sy, Do nod Ube any companent
beyorel tha saplration detw sécwn an fis labal,

Frozen samples should be thawad ond mixed

¥

Aller Ay Guay Tram the relAgeced allow them fo reoch room mmpeealors
{~233"C) batorw pipaiting, Unused racgwus should b £hsred m spacilind in tha Rwogant Secrion,
Siondards and Controlt ihauld be mibxed belore sk by Inwarting of switfiog genily rather than
vartsaing. Ta imure o b mizturw of the reogaenty In mach asay 1ube, gamile cnd
thoraugh shatdng oe tng s "y

Fullurs 1o obicln he appmprists values for eontmols may indieata impreche manipulatiom, improper
warepdn handling er dedericretlon af reogants. Falfura to bied Yubwe odequataty loflowing
ducantsilon may rewult {n peor repsiicatian and 1putiows values,

VI . TEST PROCEDUNRE

A Mxierialy Supplied:
Molerigly supplied In tha DSL ACTIVE™ Teds IGFBR-1 Coalad-Tube IEMA Ki, Caalog No,
DSL7800;

L S I S T
WoTGr Sravciond A B vl SEGT
IGFER.) Stonderd § e Vil 85
GFEP.} Surdend C Gre Viol i)
ICTER.T Sedord 8§ One Vicd 7804
KEPER.T Sandord T O Vi 808
IGFGP Shomcond F B vid 7006
BP-1 Stndard G Ore ViaJ 7807
1GFBRY Control tevell One Vil 784}
YGRBP-} Cortirod Lavgl Sive Viel phyds
AnGPEP- 1. Cousled Tubes $00 Yubey xnie
AnLIGFRP-1 11123] Racgant Bl e
Suffer & Drm Gatie i1
Commmirale H Over Botle o
8. Moterials Requlred But Nof Suppllach
. 12 2 75 mim plostie e rubes
*  Tentvbe ruck for 12 % 75 v tubey
*  Pruciion pipate o deliver 25 ul
*  Rupaaling pipetie to defiver 200 b and 2.3 mi,
» Voriss mixur
*  Aspange raek or similor devica fer decontalion
- Delonized water :
*  Shokwr capeble of 180 s
. Absoshart moteriut for blotiing fubms
* Gamma eaunin
*  Logrlog graph popar or computer IRMA dato nalyels pregrem
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€. Pparation of Recganty ’ The intencimroy presitien wat d d from the mean of avamge doplicates for & sapansie mny,
Wash Solulions : [ SAAE N MEAN STANDARD COEFFICENT ] -
Dilute Wisgh G 1: 10 with delonired water prisr ta ves, gy CEVIANON OF VARATION
: {ng/mi} N
D.  Asmcy Procedure: [ 3 (30 AT EX3
Aliow gll raagaem o rack mam Mmparature [~25°C und mix tharoughly by grentls inversion i 4 4708 244 0
bakors uve, Allar ian of reagenty, mix thamughly, evelding loam, Asay Staadends, L 0 Jan 513 d
Conrals ond unk in dup! . e
1. Label o plain {uncontad] b for Toial Counts. Labal mnd ormange ANGFER.1. T serun s
T e e o S, L L R gl kg G0 v
2. Plpwl 25 ul of tha Standends, Controls ar unk 1o the bottom of the appropriate S ———
ol ] [ S | ENDGCENGRE __ﬁg‘“ BRECTED | DeIO | o
3. Add 200 b of tha Aszay Bulfarto soch lubs excep! tha Total Count wbas, i EXT] 075} AL m%%‘ :;
4. Vortas yunily for 1-2 seconds. incuboto all tubes =t mom smpergiore (280 for 4 wo 8514 e 1
hiours on  shaker et af 180 rpm, 100.0 105,18 9587 vt
8. Asplraie or decant off tubas, sxzept Total Count tubma, by timullaneous (nverion with o v a0 &g'g ‘gm pided b4
sponge ruck inia @ sulinhle warle recepiacie. Strika the fubas aharply on absorbent w000 ,ga:w ,z;‘g :?é
ot 1w fuctitors complaie drainags. Blot the tvbes 1t rumave any dropleiy edhming
1o the Am bafors retuming them io the upright posities, Failers 1o blot tubes odequately D, Unsority of Bllvilon:
may result in paor rapllcstion and spuriovs voluas, m-mmmmundumm~nhcnymtsm-ls;mawm¢
6 Add 2 ml of deionized water 1o ll iwbies excopt Total Cauns nubar, Decant info o watls OFE T o B T - o
receptacls. Repeat bor o jolal of 2 woshings. PALTOR el nghmid T
. 7. Add 200 b of s Ani-IGFBP<! [} 25] Raapant 1o off tvbas, T - s EX] e
B, Incubote off lubax uf ram temporaturt (~25% C) sa & whakee et i 180 om lor 18-22 12 137 130 ]
hawr, i 049 6.70 1ol
9 Aspirele or docant oll iubes, svewpt Yol Count hes, by simullaneous irversion with o i e Vg8 ﬁﬁ 97
sponge rack info o rdioactive wosle recepiacle. Sirke tha lubea harply an abyorbem i 038 BAS ¥
dal o fucliitare compiah dminoge and then allow them (o drain on cbacrbem 18 419 Xt 98
materigl for 142 minuies. Blol the tubes 1o remove any draplets odharing te the rm 14 209 195 28
befars rervrning them to the uprght pasifion, Fallure 1o blot lubas aduquotely may repult ] ~ - 14150 -
In poar mepiication and spunious volues. 12 70,7 6344 |
10 Wanhs oll luma, ascwst Tosal Countt tubey, by adding 2 mi, of Wash Solion, Dacont }j ?;‘23 ?gé; gg
par 2tap 9 wwien and ropaat wash step twica for o tatal of Hree washings, uld 8,84 yad 8¢
V1. Coumt olf tubuy in @ gammu counter for ana minute, | ona 44z .58 8!
Yida 21 219 Fad
B RESULTS
Tha resulia In this package inksa wers caklated uslng o log-ieg curve (3, Oibwr duto reduction E.  Specficdy
miathods may ghve dightly diferent rosuhs. The croes raaciwlly of the (GFBP.} antibady hox beer meckursd against tha following compounds
A Colsulote the nat counks par mimts fnet cam) by subtucing the mean counm par minule with tha DSL.7800 ACTVE™ Tetal GFEP-1 Comied-Tubx RMA.
{mean cpm) of the O ng/mi, Siarderd lrem the mean tpm af each Stindard, Conm and : TIAPING R CRCRIALTY
unknown, Caleulsie the % B/T for ench Standord, Contral nnd urkncwn o follows: WA 1]
. IGFARY No
L LR igree3 St i ND
Maao Taiol CPm . e gy ~D
B, Flor @ curve of the nal s ar % &7 lor wach Sxandard ly-ans agoing the IGFBP.) g « v
cariralion on log- - O viondad il h the of
xewwe D‘:i::f) log-leq greph paper. Oraw o sion curve shrogl mace NO = Nan-Detecroble af the indicated concenmanons,
€. Based oo tiw el cprm ar % B/T for anch Control and unkacwn, desrming the (GFBR. XIV. HEFERENGES
surcsrmration of the meuns of tha dupliente counhs of eath Cantrel and urimawn from the b e POK Conomer CA Pl Si: Kegulikon and fincion of sufin-4i gpomsts (s inding prasaion, Yaq St o
Roadard curve, 2 u‘:‘mmﬁ i PO, Shovaby IF, Pome 08 bustin s oyt b 0137 hiniag
D Any sampla ceeding goeatar than the highes Standard thould be diluted appropriately with Tl v R dames P, bee PO, Sl I, T o i @ g o
he O ng/mi. IGFBP.Y Standiord ard raspeped, i s s A 8 o T e o g, el it LSy T T PP 1O iy
E Any sompla reading lawar than the lswns Standard shauld be reported os sudh, . i e 2 o O, Kol &, Plecey e e T e Jocex
X uMnaTions | ¢ RSO S e e £ e
. Tha recyant cuppliod in this kb ars optimizad 10 mensure IGFBP. T levals i sarum. 3 Chiin U, Rasly £ kaaudipcbile gramdh boeinr: eypur gorrs weisravelion i i Hormen bockewy. ) Glies Ewdocinel Meiobs
. Awcld repsated freszing and thawlng of reogents or somplas. 76:383.968, 1992,
*  Hemolyzed, ictadc ond lipamic apecimans moy giva fafas valuas and should ba avalded, . :Dﬁm&mﬁmulﬁl ool ot et A
XL  QUALITY SoNTROL ¥ Pakaman f, Nymon T, K £ 6 T3 o8 ol K0 st sl

. DSL Controls of othar commarcial eantrols shuld Tull witlin estabiished 2onfidunce 8 M‘ & ::. Y é:‘&fﬁ:" ::,T: ,ﬁp &m,ﬂ:ﬁ ;; o mu,ﬁ::'m”&,a Binting prowin is

fimita. Tha confidence liniis fos DSL Cammis o pdnted an iha Cartral viol lobals, Nalfip withvsiy o mubiaris il rowh hormess deficiency, sovmegrdy and anommic nere: A Enlaind
. Low and high laval coniroln should be includad in sach oy, opechi 118:321-324, 1988,

U, Coimower CA, Lo FOK, Kiaioloy JA, Cliakomy JT, duason MD) bapulin b sl ety it Bl
TYPICAL ACTIVE™ TOTAL IGFEP-1 IRMA STANDARD CLURVE DATA prowic| ot o cvbare umors, 4 Gis Enocngl Jouich 341 185. 1368, V997, >
T 10, Oadica L, daZugher f, Doipin DA, dy iow Fuentes L, Cryoiol KA, Grgoiky M, Rosenlald K13, Minty B st aike
TUBE Tupg BOUND HERN [% TGFBRT o bindirg M-ﬁ 10 e hormon Ioses wnel e, Praveriiod of e Tred Moo Kol ok e o Wit
N, LABRL {epm) {epm) o] haiml) Qeoweh Factor Binding Pralutns, $993 alukoct 29,
T Gonowe GA Sk Rizrs RA, L POR Lch of prowth hermorn et cr inain-oessclaied wppravéen of
1,2 o 13458 taaved : frestraTh Mﬁ ’:'m.?uh—u Thkdua 39107210228, 1990, -
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