
Lawrence Berkeley National Laboratory
Recent Work

Title
CORRELATION OF HISTOCHEMICAL AUTORADIO-GRAPHIC AND MICRORADIOGRAPHIC 
DEMONSTRATIONS OF TISSUE CALCIFICATION

Permalink
https://escholarship.org/uc/item/2xq2s1pw

Authors
Johnston, Muriel E.
Durbin, Patricia W.
Asling, C. Willet.

Publication Date
1959-12-01

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/2xq2s1pw
https://escholarship.org
http://www.cdlib.org/


UCRL-8 99S 

Cy.2 

UNIVERSITY OF 
CALIFORNIA 

ernmroawreice 

lZadiation 

TWO-WEEK LOAN COPY 

This Is a library Circulating Copy 
whIch may be borrowed for two weeks. 
For a personal retentIon copy, call 
Tech. Info. Division, Ext. 5545 

BERKELEY, CALIFORNIA 



DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
California, nor any of their employees, makes any warranty, express or implied, or 
assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
infringe privately owned rights. Reference herein to any specific commercial product, 
process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
University of California. 

fr 



	

/ 	 UCRL-3995 

UNIVERSITY OFCALIFORNIA 

Lawrence Radiation Laboratory 
Berkeley, California 

Contract No W 74C5-€ng-48 

CORRELATiON OF FIISTOCHFMICAL, AUTORADIOGRAPHIC, ANi 
MICR3RADIOGRAPHIC DEMONSTRATIONS OF TISSUE CALCI FIG ATJON 

Murei F. Johrit.on, ?atrici W, Durbin and C. Willet Asling 

1 Q Jecerro€i 	9 

•1 



• 1 	 -2- 	 UCRL-8995 

In tb cQure 6Y.V4WS*tCPJt &td.t j  on the oite of the tarliest 4. 

a$tiór o bue.s elizi rate ótith tQjj=mU A  it beeàne cemry to etabUa1* 
• q4. 	 - 

vith 	i*z* reWaft ,  ithioh Q2i e plaeed on bintocmtcaI 	edie 

etho& f6t eteting net 	Ctee dopits oZ za3. 

".. iit in ie a e1cLu aato 'zecLUiz'C izwetigatiofl. Ceri 124 been r 

perte4 a 	 b t 	ttce (irer bai'Oeirt, brOI14 bone) in nveice 
is 

of 	 a potiv* vpt 	a-eacttort, VVWg 	pz'z'y "Smia  

uqn vtm ' .;tait1b1a ?atha1 tlmza *Ic1ftM 3tr-41tUreø (41U et 	197). 

A ctzpàznti'v at'd of 	ttiibi, ef !Oed1e *nt jot' 1h hito- 

eb41 	ii3txthn or,  da itttigz Vas rpqrt. h'100704446U .  (i3). 

* critica 	at that t)' ia it os4b.1e to eiluth t uboz' of un- 

	

tte in thc pcent i 	ttiot. Tiro p *çture 220t eiOyed by 	- 

-4eU btve been incl.4ed, 	caitua-45 AutO 	Ory az4 &ift 

h-r' ct 	ijrpbr. Tte foner nt& it poealble to 	 parue aud 

nfotzi 	ati tepoqits by en 	tcn.tq&e. The Auttex provided a 

- fatoi 

 

aq~r= t all noctions rrtudiod. In st$i*a on a0ml pg porne, the 

ntOtSSIty fur be'io e 	eons on n&jcnt zectiimis is rest'icttv, in 

even with .ctjC.ó; =Atmio4l 	aze not 	rioal. By preerig 

nirQreUogrøhd e saeh secUou befoi'e aWlylxc .  the 4etochio1 teets, çaeli 

suiftLrz proft&we n&y be evaluated àgLinst a WWUMt  hrei(A teøt for tieiu 

a1ificati* -- x-zar 	o4ptc. The bieto12fica]. teats vp4 iZ3cludM the 

VOn Csa a the al1rarth"rc& 3 stains . In ddittoi, An p?rentl' little- 

rerctiouk diffethi&j mrklt fl'c*a that found mqyate by 

NcGe-Eiw!eU, is 	An vilt be &tscusne&, It apzs tt these three 

stairsn 	
; 	

be rerted as zep 	ü+ttv ofdiätinct grovos of 

for v 	31.ati of 	 ticattot in tiGGueM. 
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The te8t Ø043 	Iije t* 4eveloolug bote or tate zt it3 

(Tgr&n 3tran). I at1Jr, jtteJ 	 tlirough the 18- or  

19 .4 	et 	za7iM a 

 

det6n wtratibn.of tnt eiltim simèeLori o eveTiti 

to ti prbg 	Z 	of tXf1 

ti ôite 	th 	te1x1 eetrt. As h*m by Wright  

ifici.t1ou L4urt in the 1oez to4 etra ctn the 1h 6Ay ô' est1on 

ei th next 	fz en x41 L th#s xotra1 	 re 

s1owj In 	o*1.t 4iretign, A mi-S't*1 stL, t hich a Oi 

zu1 	'iGW 	eh1 	hve beei ptie, ii 	ei In Fig. 14 Wi- 

px' 	cjg fie3à 	tot4 thh u,itain (tL eid ft 	- 

ceflte) Isya1the ctIIy 	p3te4c 	il5c. 	i1øe eo1z 

a cteQgnic tisup, 	ry bone trbeti 	surOuri 	by rioateE1 

ir rin 	in 	eiit fluze5 jn tbi eior.. (ra 2 dt eq), paraes' 

gitt1 etiøzi bt Vert3bt oGi& are 	 BI$Ler t4f1cations 

thuø be rotided o 	oe*1es conthdng Gth tie & bone. 

The ctior p1.rTe usual'lj p** thong1 	of te 	z 	the 	l 

Sc*e of the Inou xiroce* ot th 1th taL etebx 4* 11 a the 

ox1 vft7tGf  the rib 	non aoi 

pixa1 nerve root 

iij1 Tcctui 	Th ijoxtr o the Xttme, s*r 	ine y, 

cce..iiz ction 	 M 4MIa1 	a ret 	( c) of 

ca1iii-5. They wr kept Alive in a 	 1eaB. 30 

z.tnutes after bjection, with r pfrAtt 	 beIx ti 1Xttt by 

nt1e ptit 	The ekez te 	fiteiet out 	 o 4ilitst 

agitta1 uctiothg vfh a m ", im,or 4t-pl4Jne statiéa fl 	.xe1 in X$ 

a1.gioJ.. (it, 1959) 1sther in the three4aP rixAton 	the fetie 

'4ee biqev+,#a mgttgaly,iah piece 	then dy&rate4 tre thtmge of 
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dloxa= over An 184L0%IT period and eutbe&1m in Fjabert  Tis,t (M p 

560  58.90) àftêr thriei thoo over in 8.bour period - . 3 
-.1

'ecticus ve'o out 

In 	

- 

aditio, othr littere verge obtajne. it which the cm1oiu!-5 trftcer 
•-: 	 - 	 - 

bud., eed 4e tetuDea tiltough plaeehta1. trannfer. The notbera ere tveu 

dai1y ivtr !UaclAc.r inj6ctUds of 10 iC on dryc l- t1rougb iL Since day V 

iti the earlXt dn' of apca.etrtce of any oøttfteation 'dtci 	tbe etT in 
L 	 -• • 	 - 	 - 

(Wright 	a., l91), it vas Intended thebr to 'tg eU fetal 	emineraj 

with the radiOiRatops AU tetuaee tW tth$ re emdnet by produz'ee 

ientteal wtth hoe ued in the pzced.ing grozp. 

Aut?ntce. Auto 1o'apI1z3 ve.re proadbtb by ctripptnariim &M con-

tact aethodb. Po the fou3er, eeqtion5 ireró Gtzetched and then \floatod xi coot 

dintiUed yat,er in c petri, &th 63d zovett to the aarkrom. Pieces o 

maz KodAk' e WB aQtore4io€ri*phi c 13triPPIZ9 fflm (io tktoknea) wre cut 

approxintate.y lx 2 ina in ;ize AM left 	thiaeUuLose backing l  A 

e th. 4ipe4, ulon &ide u, into the water 'en4e' t r.oating 

pa-affiu uecttonIan edge of the ieoti,gn ailoicd to catch i the imulcbm, an 

the t'thu ar34r  v tMrthn Lth t1e 5etion adhering flatly to the eufe.e 

Exceas tiatr r*z ariea c 	the film was tt astd.e in a icti-. .oJLer untl 

dry, end -then eto'ed Lu a1th-tit bcncat ro tepex'te ror esure 

(uam1ly two eeke). Ai'ter the .icpomir'e pe'ioti the e  i1m m 44'veioed ir' D-19 
I.,..  

fq twO nimit.a, rtnØ in 	and ftd for bwioe the length of timo it 

took' to cLear in feoMy-de sodlum thio&ulZhte rather then acid fixing bath, 

to avoid 	lozC',dx to aâicl. The f iere vtbW for 10 ninutea in 

running iitter £z4 allowed to dry, a-till, ed.he?ing to their ceUl&,e buck 

- - Contact autóradiogrnpha w. re mucto.. by 3- to .4-&y WTOZVLMB of sectionG 

againet Eastnan r4j6daVa Type A Wustrial X-ray ti1m. Tht'iy 're 	qed and 

fixed in ztandar& 3-1Ly solutionst - 	- 
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________ Lt 	 tb*a unt 	pin dfl atrf 	tUrn vere 

o oz..a.ute 	 i;J*. Thtk tti 	cjt in i by 

4x'*p, IAia 	1U* 	t 1az,d ih btid 	 Th 

:man 	tcx 	.lo$tQ 	 M 

ho]a tx 	eb'ed. to a *3tabt 	 ttt 

e1etxtc3.t7 4 1siBtzzo 	irf ç 	 t1i 	ec.tet proae ecoUit.. • 	 rV1 	 4 	 4 	 P 

La , U614 thta i*ry tb 	a**4c ttii 'o 	t1$t ecti.s.) 1rtx'tn 

xe4 'tt 	Xoi, Arzd t'eti z 	aath thorOug3ried before 

)n c xact 	 a 	e*vzibed. oUowir th 
4 	 t 	' V 	 - 	 V 	

• 4 	V 	 4 	• 

a*ebio oère, UI *y ,z' 4$smt 	t1zi 	tr*rre4 to 

r*b 	 rt, uajn 4o14ne tpe t t4p djes r zcttexitcn f 
• 	 V••V4IV. 	 ••.•1• 	'•, 	•• 

 

	

1 	 V 

Qj 	 ot tb ontt 	opu tt rton O h3 

fet 4ée o) f*Xth 	côaJ1 	t1dz,cd 

 

the gre,t"Paper tac$.U- 
4 	

4 	 •V' 	

4 

tate4 tb* ptting ot tXd. zigjan ana. 	cf this De'ti u8.$iii by 

The Th1ipn 	x-ra itt 	 ?ij ime p1 e 

coU.a t flpeettten 	 èri* t t5*et Atber 4athe 1 

staa8Ar1 t'or th t. o t 	ta S.n fteld 4i'ter ttc 5 tO 5 rzz V 	 • 	 •- 	•. 
it4h 	eeondLAg inere*$*it. t 	 Gii 	itcittlire in ey 

.V. 	V 	V 	• 	- 	- 	V 	- 	* 	• 	- 
fte34L, 4utte  tbe ie 4qâti 	utre '$tb tbia atatto- 

• 	fi 4iet&a. 	eCtroscCp4 	 A1thauh 

	

or ceu 15X Tha 	 tZ c1tiT ta 

 

the preseut 

	

*] d$4 rt eo' AiS luU eacj't 	Stnd 	e0re4 
V 	V 	 • 	- 	• fV•• ' V 	- 	• 	• 	-••••• 	4 

oxeLt" s4aute8 re oftqqtod, 	ie 4jmtoj,t póf.ent±ia (Bee 

etiLts) itth Z ni11icznpm curret. - 	ezom at 1neaacd to tpir 

	

tobzf eec oq erpptn 	. 	euponsatc 

1or 	eater thikneaa Qf t Wm bcktan4 =ul# 	iteraz 6 IL) 

thmxm-,+Ia idUh t2w Zr$P% )3*4 tQ pflz. Diaet V41 Ut D49, 5 mimrte, 200. 
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Pu'ther details 	t1I ji'1cr, Oqujpm=t O  and jrocedurei Ixi ieo 

iY 	OUd L the repirt 	the Czzn tde 	 on 

$ieroopr and. 	 grab (Ciett !gtrc and Pattee, D 97) 

	

Lie o' Kia tt 	cotM a escrbe- by 

	

pma

1eLean and. Ioz (19 )ia 	tcd. this prooed.we Ar e i tiiéti h oteo- 
:. 
gen1s 	he atharin reê S (p1g. 2) 	'iaed as d.tied b 	ee-Ib.efl 

9Y-eaarA tainig t1Xe. bg 

M 	tinett ar1i, -A fe 	yni6 pre&ix ia EQ uiei It 1Ou 

1 	ote. 

 

that ±4ø 	IJ dMfe3 n3riy 	tttt tep1q 	1rett by 

EL1. It 	ecGeU s ttl1e13 	rri ch3i sQiution ¶faO 

t 	tt n, < the erri idi r.øb1y xe1act the 1c1u in the 
Vp 

LneaI aolt Sirt trtiit 4s1th tsai tercjtd pr&tc 	. 
' 	' 	•: 	 - 

Piiw iue At1m. Mee-R4e11 	it icent1y 	ixie 

1otein o1& hoA oGr reaction,and sinct it did not as 

'lone th 	ou TtCe G 	13a,tG 	 3QtO Tho ta1i 	in 

VV,  

the prst &Gvte. nd repoz 	by urt Thtthn tr. WcO11b (1951), 
V 	 V 	 V.11: 	•V 	 V 	 . 	

. 

	

io rvere t[i eqUnee o tte raçgens. 	 t these uthori&, by 

tating 1.rt iHth n ioniu-Sette biifte 	sø1t1On <, pots 	 M ii ferro 

cie, cei 	u6i frocAde io fomec1. in the ti3b1 	Sul'se QJat 
. 	

.-V 	

V 	 -- 	 •V 	 V 

plttion o1 	th1orie ouee 	Pz' aisb1iè reaction thvin e 

1itcone mUeti ii that f a t&t s 

	

	zyixg in ti1ty fra e1iote t 
f 

ue $ice the pit 	eas tro onfizi the cotenti MI o lrst 

on tt pB1i14tt iZi*t 	 ity of t 	pi'öeure 	t or steps rive.bLe 

	

tb oti*? abtct .ls ,rvidea heD, 	p1ietet y cmaefltB fran ou 

v th it 

	

1. Pr-pare Va o2NVant o' 4o, ethato1 	io% (wt/v1) Oi 

t*e3thg to pn 5 D 1v d3ttio of. 1aia1 acetic acid 

2 •  to te AI 	zrnate1' 1% (wt/vo1) t 	terrcyid.e  
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btffera 

Lxre ettn6 	the ove 01 Ltt1on r 5GeAtG to 1 ithmte. 

k. Rie dect. 	uver1 	 i eee 

u* t4t ta  

5 1tL) of 	c1Lr 5 ibuit. 

f. 4 'toxrt 	W3t1&I or pint ptiu. 

vy little dfftLcuit. 	e foUtn 	iits on 

. 	•• 

1. It F çestW bet1er pcu10 	p 	eats 	be obta.ed 

In t1 thfnol 	eottii3 	 The ue f 	par 	itIv in the  

xxe8 to 6.7 stre1 	 31w *pro Jitely  55 t 	found that 

verp 1ae arit o 	 ceti ei veze reivart to prcuce tnr cx€e 

in pL. 	 t 	tain rction ft not 	ble at i 6. e 

have rctIn 	 t 	ite 	5 	 wiiig this btff'. 

2 The ftirrde.yiI 	itton hi2I 00 zjr prx1, ie rie heä 

file with e' y4 Lio vihed eot of perta L* ferro- 

	

rL U. 4di t- 	 cr1 on th dy of i1nIn9 	the 	ij.1ti 

Lxti usia 	2 	it zot tq or' then 3 h<rs. t roan teza- 

tht rysta of 	 u1i7 Dit in th bott 	the o1ution 

tWo thi 	ii 	tbt the 1 olrt1On 	t>ne(L by th xhors tz not 

	

• 	

• 	

• 

• 	 .• Dp 	'fThLeL1L ô 	Untei. ttios d 1oOe nitro- 

3ju1ose-bee4 sootio wem 	 "FrOz.en secv.ioag ire not 

• 	 : 	
• 	 • 

At 1et three 	 rie. a'e 	irb1E; othcrsrie,, feint -e- 

• 	• 	poits In 	 ereGuIt Th ron f' the chae to. O% 

ethoI Ia ot obvIGtt 	. 	 t on Inai i& 

• 	t1o. IortI:e1y 	1e 	oiutn 	 t 	t.iios is 
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4mp1O7ed 

 

It i po.sib1 that tber are t324ht S.tfetenes In s0.i141ity 

iicth fe.ciIIt.te reova1 pk exe SB ferojnide 	nor -ti1nera1Izd areas 

5 	iaterta1 te dOOIøt 	 ev1oped. ccp1ete1y 'rItbn 30 

6, os1n priric S an ttrCctve an& efu1 oterøta4.zi vhea desired. 

N 	eeta1n i 	ed. on LtLc&1? ctios ii th reaent t4y 

euen 	ect1onØ $sr1e$ f 8 	I ettcm€, eia1i free frOn section- 

1n f1av re'e *te1 1 t 	f1 rtbb. 	-aumbered. setioau were 

rawited. on 1Q"zicroz €io N etippiz4, ffl, eoed .eveoped, and 

o pI1U 	 miorthibgra, end. b&thei with hmatoj1in 

èostn. O4 iiubered, setioi, rioiaxxte oil 1J4..mil  tyia, 'were utora&to- 

b co3tet tentq1e% n rOa4O , antzt thezefter ub3eetea. to 

cane, of t 7three stat rO*4ures Ia11 I dws the testsvidth can be 

eewLt a m.n1mi euene of fjve eot1óis. 
• 	. 	 -• 	•, 	. 	•. 	. 	•.• 	 ....,• 	h.••'•. 	. 

E18ULI'S 
• 	 •.•:, 	 .,... 

Si 	t1ø 	 vere to be jse6.' a t1 coi faeto .n con- 

'risone, standArz.zatioi of 4teir ]?rep 	iQ'* ws 	ime 	igtre 	to 

& ser1e o±' izoLdiogrta 	the saae peeii. Thekliovoltage  
& 

(34 bttce the we4ngth) vas v'aztd. to d.etermie 'whether the d.iffring 

peetrating dascitie otU.a afet the 	natxtion of idner1tzed. sites. 

k1iolti (hg. Z.) not onr the minert bUtr 11G the nOU4I11nI112d 

soft t4ues vere vilize4, nt the ?esting 1s of mtrast vUs ob 

estiab1. At k i1o'olt (Yjg. 5) 	iirp iae of mm 	 regions 

w otiine, pith only a &Iight jm*ge 0* soft ieEUes tht &atte2 as f 

acistne in 	atior,. Five 1od1t xara penetrated. the soft ti&ues 

amot iiiete7, but ve aticate dnera1Ueô. struture rtiz*. ihe5 

	

ioact (Fig. ). The 4 1t1oott energy 'a 	psen 	most Buitable to 

the Altudy. • 	 • .• 



-.9- 

\ 	 that t'e q*1c1 	et trt t14 	tztic i tEAt 

è4t*abe b t 	iz 't* 	. k) 
V . 

Oda 

fi!4 OU1 	ob4w 

rog &ed. t 

of t 	paci rtit 	(ii. I 	e 

t te z,it de1tte ti of t z24z4 	ttl 	trz 

.f i xtroSis 

4 iUi 	 (1't 	vith tt. 

tiM\ti 	to; 	thit the airp ontitat 	th 	 8tin 

a th 	iogxp h eZt flLCt ±1uly 	ate o &c11 e&1ct &i 

1bution" Dense ±in ptter 	I iotth the site of c etftr øert11e 

tr&d bone )  \orepoed well with the mt 	 thia etton 	U) 

Xa tditton 1es dé bitt ttU ielacgpizabltecono 	tio of Smins could 

be found t flferft1 tte beyo 	boe 'wiore x-raçr iove. nxl 	iopcit 

Sucta bites 	alone c p i,iel bodr (top, right) and b cona1ro band 

below tb oi çe. Th18 latter wSs 	lr 1.tmite to the reion boten bone 

azd nerve-root en in roa.ection it the orex' rIt jadt of the fieure). 

At the periri, the rai 3.enity th'opped to bac3cowxI level 	A grain 

4enbity bve bac1butd ouW. lo he eeer in e i'egior, of vato1&ted 	U - 

1ge (.].ører left o\ttea4) O.t n *dvrrn of the lLie of provisional a1fficft-

tion 	ônbtrl i\çthe i1riogrpi 	
0 

it tua 	 that &1tbouh tb hewter cr entrtiotie of cc1w-.L.5 

<oincidet1. iei -with t ii orsdlo'ep1ac 	von Thsza tee -b, there re regien 

in advance of the 1te -t.hii 	 x& 	 in 4dth, 'hj2 

containe& eer ,  bitt 	*tt1avt &ntowit of 
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The 	 eat10 i i Btte In 	it tt tot ahoy the 

larp otzatc bt1efl poltI at tO3at1ve 	 t*r !nt!era1 seen izi 

1t v_qtthg M h 	 Ati 	th fvtr t bc.na 

greed veil tth 

 

tbt hn bt  te m1ror41C4zpI (i 12). I?he 

ed oøz 	th 	c th øprr regtcm zbo 1 tate 

ct-5 	 aeEn& ohon 

I1SI 

Calctéi.. 145 *tra4tos he been p.top 	t 	tanLe the 

entttvity of 	rai jAs 1e1 iroo4ur 	 fbr 1xe1jztjop 

wat 1t 	tI4 higtochesdcal pro- 

em4 	4 	io grei 	of 	ea1r 	 to t3 	r1zi - 

AenIttributio2I erde by th tgzth. The reUab1li of tb 

t1trn1 prothre iU øbv1oLyuVerd on tta a1i3Aty t.I6Wt ¶tith 

i1&Ltk, th itever preet i t i n tve o'mcen - 

trtiOx 

Th 	1cLi teot 1rat1ted epr 	tLre c1e1 of aa tiø -' 

i trtLrt *r 	 cttn, . .irt b&I4iXM reaC 	ax4 

a 6.-1dkE pbic 	dca1 react4. 

w Koøa test 1e a Suldetitut1 test (CrAet'on $o),tMI& depemao OB 

the pmoetco 6T phophote and carboijte, not ci c1ti. A, a 1nica1 reaction, 

ai1v rades the futt tr ti be malt, 4 the 'eEu1.tant ino1u1e 

a1var p 	t/ioreozat - ~ ia c&4w4 by  eure to Uhtp prcd=- iug a black 

ita1li  ge.(it s poibI th&t a 	 rrac1on le a160 jZ6 

v1ih ullver, 	be ions iu tz'e& 	the aatte 7taLliae 	 the 

rediJetion of these 	før ortion i 	11tegl24 ) The e10 

Ee.t bqtw-_On thi6l,  teot 	t the irOrad 	4)1 ieth uuprOxt to te 



-11- 	 UCRL-8995 

4npt th&t *re n, I*s ract1t 1oaes t he att tthJ Of k€1et 

he tlo o' the fzo nia roe&u'e ex't it tb fimt step th- 

	

s2iun dir 	 t1on o'$3 tn4Ittb1 aIc1i erOniui 

f'ioyante. 8u<b a reacti 	ti1 not be de*ident cn io 	r reott10 

of 	1Qi 2e tn' tiiom etora 	rpIy is that there Is atuUi 

a 	m taetwE!po6tt at 2Mer df advnc1t3 ca1ctttation, Qb1h xceMs 

a thtte of' t *tite bbx 	 ntrate. iIer 	pht<a11 and I 

the 'oi. 

 

te 	 I ststc 1-9 Aot knOwa b,.rt it 4ats 1oIi ed 

in the ti 	tbixupout tiiC vpio proesing. Z is Ue3r that lhe fero 

rection tects this 	 There ve been 5eYer5 ~ 	netrattons 

ot hiti1 ape lzatlen jt bead o the a1cif'i 	rt'n, th nost 'eeent 

biig t 	pot't by Xrvin (1958) o' a narrov p ri ereItant 	nophI1 

bma 	b],atk ) in is reiou. 

t shOt1d he iOted tt 	1era43teinDe2g (1951) 1Aa.ttt the baáic voq 

}CossaP roere In ez a vAyaa to d m 5trate r ents ot silver 1enit y. 

(black, 	4 brown) in plane oI' tiae b1akr'ne reatiøn u.stAl1y' ro - 

co&. tt is poit1e that liPr test s  i'wñvirg the cefuUy vmtrolbead use 

silver iitrate In djiute soliitl one atrated w'itb sl],v'er phoshate axt1 

	

aonrte, may  djealoalo 	ejtes not uua11r 	 The prert1oii 

aparentir have the d1avbae Of fi4in rtin a f.ev 

The 	8iifl.;•d -1 	eLe teated 6 34 Iza Ullow ettteal 4t6tintIQt 

4r alitteL sites. Ie ,eport.ett b7 	eeiueU (i951), the end poirb is  

eirI1, ead awlug the reactton the 	1-oa3.tt 	inatOn may bece 

a ikor4ahi for . 	ye PreqiPlt&ti0n f  c4th diffwftb;aal*rowA ttaining . 

Similar pr(%lemb ia& been repozcd with ether 	 O .  jr j, 

Xtrezt, 	er, that 	iithi ()1F957) 	 t.rée wq be 

a rttioaltinf or .  ea1fu 	 He 	2'eeent between 
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rtogrp 	'ast Giecn ttrte ite. at 	ontrt$o tIa ico 

xLgzahtXt befQie ui4 after t 	ttiuing rdx'e re copie ip11e 

that tbe reedtlob 10ft thea 	 tartiaUy nc1*ne HL mieoxioraphz 

zrz4e t voltAges pp tiiate3.t thr'ee tme hier than th 	ute4. here It 

&y tt t~ te more 	t.t1n a.tatiin (see rig. 6) uld bv ic 

the rnln.ttnal den$it7 riti 	f?in ti 	to? .iODLVbJ3 21 

itaLu Lu the r,ieut itttdr (3deapi S on 9). 

jLtizsrju M $ in 	we 3i3 aleArnd. vh6lebov p repai*tIons to zhow  

bgin 	o tiatio nte( br Vr1ht pj xho 	attey  

fl enr that in bones U rgot 	ndochon1ral a if Lcati, the ffrst 

taite e1 Laith curUiie, and not tUw bo 

-The fW. that 	ift biu* reaction i a 	hiat6chonloal test for 

the gtPtion 0 	ecLf1c1ty o the teit dtd br Thzet et el. 

hre. 	O int xy be ma&3 (1) to d.ett !erta iror 

ti1 	ication oX' 	atixdd ion p et tent 'with AUute a04 

th, etentit o Uberte the tiarric  ton  ftm. no 	cttve 	bLustions (ear, 

Altvt acL4 	tatteat ic not uø 	2 iurstV 

eyat4 	ooeux, the tSxt z't A a buffti-Gd to tt 	5. . (ca) If tia 

in tho7tn Lrou 'unr these ord1ttorw, the blue Caofttlo2w nwW 

4&U tb 'tt tage 	t 	tasin ferociAe aet is Ietn 

?o u$ c*àr evXap • 	3iar 83tC a to pecLftcitvowmot be ivei 

øt1ier Putc b1w au th 	but1 bu cu1t1tutiou tts for 3- 

rtA lrzetI bi ee-TheU (98). 

mM et aL(l91)  report that w4wflivia %  Mn. giVor a Mitive.. retion in their 

tt. 

Ue*nCe of b P'tmian blt re&ction 	td ts t1a1 

st3tn for the ti,tten in øtrtppg f1t ait4bi of 

beeIdn mUojootopeit, V4= 	A teats cw,not bc iseL Since the blek 
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The 	jt11t7 	ili1y 	+2r 	4tiV 	t6nt1 

ots or t1in (vot 	 i 

ecx- br 	 t1eW 	*rteb1 	tict$n 	tBr 	iA 	- 	xt 

zts 	 1.iM 	r ç 	irit 	ty cf 	ldt5 

Of "6ift  

Lti9fl 

3. t4 Y4 	 Vth1* 

ittl 	tti 	 t4 	'ti.0 

Th 	i/'On 	 Lti ii44 gr 	&id" xegottfr of 	- 

in-5 	QL% 	 tQiEh 	br 	it1 tt reftaet 

t] 	 uItJt. 

5. ef6rr 	a hoeô 	int3 * 	9t1g 	ni5it1 	eoi't' 

iui 	ir' nny 	tttb te 

r*cni.e 	attoic eten 	bjon. the imitt of 	rôrdt 

mine 	xtztty. 

6, es-1utio 	 '4h cbut ato 	iqRp1 	A1iarth 	- 
/ 

am :ii 	p 	atic 	 et tt 	i- 

tiCAtOfl. 	 \ 

IA 

4 

1 



• 	
- 	 -. 	 UCRL-8995 

t 

/ 	Aatthg, C. Wi,.L N. JQbfløtt*I, 40. W. Itu, t. 3, Q. 1t441ton. 101ation 

ó 	 in the, 	 ot feta.1 rst. Un.jvei4t7 of Caifrjft 

	

4iAtiOfl IAbozto?t 1ert 	&I' o26, 257. 

AI18. C. W cn 'Zt. 3zLstm. 	u1ittvftr of )letotthei cal 44 1roM41oçrtpbjc 

th,tn fQz ici 	 Axiat. I. 	) 25I, 1959 (Jbs-trcct) 

ftti7th, P. Plt jn' b.4t*diatbyr St4ifl Tech. : 61474 1957. 
V 	 • 	 • 	 :: 	 • . 	- 	• 

smroz, 0. L The attn1n ol (i12ti$. 3. .th. Bact.s 99-95, X9,O 

	

- 	 V•••VV 	 •; 	 • 

. bj Y 	CoeJet*, ArncXmptrcm an 

E. )L 	r Mi'44 Pess,OV41W.4 ,  1957. 

'U1er-$tetberg, 1Litife4  rot cstance, be 1t 	iiu1z&i" ectt*tty 
•- 	 ' 	

• 	 4. • lI V5 • 	 • 

	

t 	tioiaaM 3tXfldttO!, /9k. J. 2*t. 	kfr7Jp 95L. 
,1 

	

erte, 	aii 	vL4%6c 1ca3 zest.ton 

	

ca cii 	Dent. T. 3Q9i b9, 195. (Abett) 
• V • 	• 	• 	•• 	 - 	 • 	

•• 	•_•V_••• 	
t4 	

4 • 	 -• 	 • 	

• 

	

, iwii fj• T. A lxi8tolbIc 1t4n So 	 ttctø.' 

ktui'e 	 e 
4 	 ' 

	

xiito, Z4. 2. and C. W, Aa1ig, U1 	C.Of7 	 Sn the 

1Ltn 	letal, 4  t ue$.4' tLi zeta). 	d. 	2' 16, 1958 
•4 	- 	• 	 ••ft 	I: 	•. 	•• 	_ç 	- 	.•.. 	- 
(Abatrect) 	 - 

JUeeflse111, 6. M. flLstoc 	 : 	h 

c7tQe3.622-,3958. 	-' 

McX.een) . C. and Wi1li Blqcea. Cttti 	Outcatau. 
- 	V 	 • 	4• 	VV 	• 	•V••• 	

-4 	
V 	4 	•V 	• 

	

ca1 	n ni i'iz bziV IIflI& h 	72 
C-. 	4 	4 	-• 	V4 

	

4.- Gi. B 	 'f. $b, A. Cthcbi3,1, 

	

395L 	 - 

114t*, S $ierortt4r bf ec 2cavr açthou ftz4as fl_n 	1itotocii.ca1 
- 	 V 	 • 	 ., 	_ 

Amuchoo Of micium. ,  8ta Teir 274V. 3.9 V
•  • V 

Wrig,L V. C. - W. A1th, a. 	 * IIesó9,nd'. L Evans. 

Prentttl developmut,  of the 	bo 	 t,n. Ai*t4, hC. 

• 	 659'rr 	
• 	V 	

V V 	V 
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rLhS 	ork 	o 	jttt 3oxti 	wider the *pi 	of he Atn1c 	ey 

ctiot 	J.$.PJ1 cttnt Yo. A 	6. 	 he beei rpot. to 

thoe Iiitions1 Cotgz'ee 	r 	1t1rt 	ec3 	(oEmto 	Jlig 

19w) 	 im At10 	of Atti 	(Alizg a 	Jhnston 

199). 

2 	The 	t3 	a 	et on Ptr 0 	tarttn 	va tl* m*zrnrig of, *i 	dj 

Ia fm 

	

U 'the vgI 	after ther -ni&it 	eene 	the 	1e 

3 &f2E.r' ii. 	rg.t terea 	i?ot  1ta* edr itt brz 	of po1fefter tflm. 

4 mi 	 on 	1tte4 'c te1 	ontut 	I.E, 

1t4o-Jgh the kt1oltae 	rte 	th prodt of 	ilovolta x ifliannpees 

t 	tht 	ts 	to 	ttiLttc. 

5 Coiitct 	4iegph 	t1 	tze 	ie r81tIon tr in.equat 	t 

i6n (1i 	o) 	Iower 	they Ar 	a.ee1 ta 	 abshing  

t 	1tion of i1ated faizit 4epos t3 	11 	toito9e, aà& bence  are of 

Iu6 j' 	vya at low mgmtaauti,06. 

6 AttrrUoa rntbe gt 	to the 	1otn 	*01bibilitits in iterret1n 

itorjcz'hi. 

tter 	Thte 	to e1ion thi 	iz1. pt1cLe 	ne 	y 

) 	htIk2wØ, De1at 	to 	u1ei 	trL 	4 

(c) 	ig artioaqw-i "fraftttsa4è f1tio 	toj itag 	1xtic 

-. 	., 	. 	. 	.i•'• 	. 
-S 
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1ve h 	tolt1 	etio. ocbirpflb1e to a 4M41MOCe of 

.-•.::.•: 	._,:. 	.1?: 	 flff 
.I.JUfl.J. 

stain

fl:;.?- 

° 
ectiou 

x 1 

2 . . 
voll Koa 

X 5 

1 
-zr 

- . - - 
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