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Item tl»*» sidrsdys cf eninais sns.ll enough in mti to b* coBvwiiwi 

for tup* z I •sent .si »»n 1 ;>t. J af lor . Clw.irly, tM» would It *n 

mportant cons i dc rat i en in xic* of n, tlcJpati-d lnirst ijnrlo.is 

rtn»i ring dietary control, adii n i * t ra t inn of precis* quantities 

of various heavy fevtals, coIJection of itjrcrewent, etc. To thi* 

er.d, we first attempted to astertsln if it would be possible to 

isolate a protein having the characteristics cf ectsljctiiloacln 

tre* rabbit Ucnt;s.

SloiU'^enites of i.lU’uys :•* t aim-d ire* adjlt rabbits were 

c.l-•■ onatogr cn cclnnnj. oi Srphri** G-'J (fine! in 0.C2 M

TiifO.OOj « Cl >■ -,ffer. ri * t-. fractionation vii followed

b) the ati'.rr'cncj at l o th 2 >'• w.}' 0 210 1 iothioneiu con>

t, ; .. n J riuntij-. ' y no j«roeit, • .•nine* a . 5r-’ ■ • 1 2*e J urns Pat

>
^V^.ofh, a* v*a roi' jteofr' » 2 sf- ? • i nn.l t'>»- 'Jiorhir rfMrst

gl C4» h (t u ; i i v .* « tlnUfP* V i-;' V.-. • Hi of at-.Ji -.. «.' i.rrjit inrj

>| r. t'..scop v. The result' arc rhovn i.. ft jure J. A sloull-r 

cl »9 n-.. «or-.l:tg ■ »«?«• rial it evident in the trstling e Jg*’ of 

t. j »a)'r pfiitwi peak and tf ;rvmn with a sharp cn.lsiu* pras. 

Ir i • pattern on ..'phiiCrr rh a t o k  r^p r f 1* precisely **■ *nolc 

*, intirlpateu f*.* a S3>all ftvle.ular velc’.f protein »ucn as 

n ■ X * l ] othi • ■ ■ , r l •» *>,4 r&lnrlJos w t? * *•* l !,"vr ’'rhsvtor of this

' | T t " lf» Vh‘: ‘ * • fJ ! * ** 'J (.'*>* •*» ' J * 1 • •* >4 a-J VJ’Jftf** ■

lor l'»i * rt ;• u r i f t s , * i • ,• j i fo<; t f. > .t  i f» »t r t of.»

t, i V.t p f o r * * ri *•«-' fu' f»>*sai .ii;1"*' > *. »>•**. **■ *• * 1 *1-
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wM le the liver tissue* is currently ng preserved for isolation

of RNA in tn effort to erploro the possibility of lnteracticn of 

lead with KliA in_ v 1 v u (v 1 de lj>fra) •

The results of the isolation of »«tallothionein fro* 

kidneys of control unisals correspond to these shown in 

figures 1 and Z, ccaf l r.-.irg the results of cur preliminary 

c *pe rittents. The cadnluit ant!' nine contents of the two principal 

peaks resolved l>y I i.A£ chrot.-, t r gr.tphy(Figure ?) are shown in 

T s'nfe l. The clin.-' att-gtaphir results ate characteristic of • 

oe t«! l-.-t h i one in r< ether species ut serve d in ”ur i *'*o ra to if r , 

hi,t the 1 :si tr i ir *i.i.; .{ ferisl j y .u  I ildc after completion of" 

-i.it -.n'-r-t «re t ■ * l mptlt <?t ( f loti t.

s ch ui-ief : ri »}*t- : rad* inter} t »" .i raVbs t* were

.... •» ' - , 7' - »r-i ‘ • a of * • - «t«-yh .*,;'e t

.. . ■ >;''*/ a re >vn i n * t/ure* ! and < r* t i v« 1

t * ~ rr c * 1 e.'*-, f r »p iff listed ir*

: ■ i: j ?j s ; • ii. ■ ! !■ . direct Siw c 1 • > i • r. sit' t’
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Ihc distinct .ujoc'at ton of H^^fi *»t»S orf- -iti^j ;\.i f or i a i , caditiun, 

and lo»J strongly Migge»leJ{Flg'jre JJ tbit lead, 11 ie CAtliatiua, ii 

bound to mo tal iolh ion< m in rabbit kidneys. The results free.

MiAF. chromatography art* in accord with this cone 1 us Ionfigure- il 

since the Rajor quantity of lead-cor,taming natcrial is 

distributed in the fractions through vhlch the two betel lotMonein 

peaks eserge fioe the column. Unfortunately, the rather large 

»«U concentration, in this area, coup lei! with the t.u’l .trounte . 

of snrml a*a» iiMi- at thii stage of t’ - isolation procedure, 

v tt . iu-.'O"! «ccar»tt q<»..r.U uMsc «!.-te m;-ij  * : . n*- if t'.e r« tal 

c<r.t*nt» »:.d, '.e-ic«, the iriultl ir. Yjiiie !l cannot bo ;m ticehul 

t, he (mil. lh'»», it «n nut j.oviiMo t - «-»t »M i *h, a i i, "cd, 

thv f r, ut r :: oct or. the bet at cciitent oi «uii. th ic. ’in w 1 

T t i> tc.iltJ'iir i r> the rabbit, 1argely j jo to t -e *»* i 1 mis  

of :kc *;.in«/s yielding insufficient aa&unta cf setterm! fer 

character teat inn. Thera' con he little doubt, however, of the 

a-. -.o<» at inn of is c1 with pclallcth. loiicln in this -aalerUt, and 

ri. si;.f rtisst «. • r j c 11' • t hn t the rahttt Will l-a a highly Suitable 

■ iif*iHff.l <i a:..n-t lot (in *t y >• > 111., ICS cf Ui >;■ J wC ear , t by
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In order to obtain the desired quantitative estinatet of 

the interrelationship of the various heavy net*is vlth Metallo* 

thioneio in state* of lead intoxication, as well as to havo 

suitable quantities of tutorial available for anino acid analysis, 

peptide aappinf, and further rharactarizarion of lead setallothlonein, 

we have recently cenlod out a.chronic poisoning ecperlacnt in a 

larger aniaal— a posy. Vc were able to purchase thin aninal 

approx eately fivo uon’-hs ago, and in tho lnterrming period, 

with t e aid of thr MarvarJ Veterinary Service, h*'-e a da ir.'ls cored'
' N

to the «ni«l sltn»'.y increasing quantities cf ltad acetate, by 

:hi crt. route, u, to a final total dose of 1J prsrs daily, 

intreronoul cr intrsausculat adninistration was precluded owing 

to the rc-id/ Jw.-wtlon of threnherc* «LaJ abjeest <*5 . i!ence.

Initial'/, this tutorial was given by stcaach tube. It was 

vtrbseq.ently found that, if thlrity, the pony would drlnV the 

*iter>al nlied with a quart of ordinary water, thr taste apparently 

ot 'ring loo rnple-oar t. Sincr no specific information on load 

,*» miration ir. thl * specie* v*s available, the v-ocet had to he 

. /.jjed s rtp i t i (.* 1 ly. h>,i]* the absorption of fro* the.

• itest iisl tract of this ir.t is pntmbly quite snail, ^he

'arje ',o»e» «•> $ni« t«rr d vw'tially enabled »tj?ritic»r* in*

F
s

h.
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*

nxira'lne to ir t!i»if-o^. c'a had ^ac.-lient *uci«'-» with our

tc polar" the »ni»*l aluwly, and induce tut, i>, tut at 

u »i»* to render hie critically tit.

I I u«wa>yweavWWjaein>»tHiaa4tje»y-111 Wn-e—OBMBt!”

i \

C&cii l&vfcua*

i



^’tk' ***''• •»' 'ri ',( i ■ 1 ’ i - -••■ •

vm - '•• •• *•

•• *

i.

V -'. '•;

"•’-4

• ' .•• . ■ •• ,•;. 'I*''' •.•-^K^-'e.-* .••••.•. -; ;)t ". • •.
1&aSsAnrj»iiJf3W,i,. S'5 itffjWL’<

,?c‘vunlnj: <*•■ ** i#i»nt toreJ t*/ ««•«:>» of bimonthly •*“= 4%»:jos*-r.ts

;.{ th<» ivi'j CDiiwC > t r ••( ton m ». icle riovit vpr»* Bd".f, ?mien'

in tit? rsuga t£ a;yzvxut* t# ly SO to £00 yjjn-i. -ml ticaatoi r i i ■ •, 

viitili til ♦ ir.it *• ty f«li tu ne,ul> \»J? V..? r»© filial vaJ Our Ini

tr* final «i>n in «f !hr t. t it.yr. I. tls* i*»»«»• 1 .•!

., '.:.arf;. •.in.', t ii !. t'. :»r. t uti^M iut*. aiti'Ci.;!* partlyslt, ten-

. ; i;.». ./, or ■ . i r > of , '.r ‘ n :r. *- t* u>: t <ifi r nt tioO *r«

i -l.iir I vy i.

?.>■ ;t- :-.j i ► •. v it r i f ■ •: - ; «.i: July ’1, <•>•,, it , i'? • ' j  . 1

^ ; ■ : l i** > -i; .1 * : s i:? i’** * u . -• f J it c • ' • ,r.,; * *■ r *.

i r •>•>' ire bMr.* ; feM*rv?--' f-3f fuiorc 

v r- *{r. (,r .i.), n, ; {.Sr 't [• ffv * C.i Tc ffT -n- t d 1 1 > ’. •' ? C.’:'- ' 1 .'i

tt •> ti,!>;:. *r-U tM» enable u* t<? u>t4j*, |w#.-.ts.« «•.>. ?

>•••'-;» 11 i ,'r. ii'Hi.; i%ln; ihr ir 1 * r j C t l ct. ■ * to*,I •* ; ; trl;1

.,•■ •■ ' i •.-.. '*-* it,- ! I . t > of BtVf "t i t.\' '. *!}■ > n. {• • n'.if - > *• t ‘.

.* i •, r i t!.o r “j-j y< ,i f »» *; s. iv ; »t? :« nur ' * * tr ; '< *« 

itM.'.'.f i t ,-r-T1 ’ 1 V.'_ nji ;t f ton' i * ifr 7 5'.’*Ct t'»v p f >' - : r h;t 
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'-t.ctjjer cr not lead aught replace the natite ertalcf certain 

. txjj&lieeniytaej known to ft present tn liver tissue* o. tl - , )iv i 

alcohol dehydrogenase, a tine containing ctity*>e. Prel i-i»ar,- 

cvoWcc suggest’. that it cay he possible to carry our inch a 

•!i*;> 1 trerent of rloc by lead iri vi tro arid the availability of 

tniiailr ^usr.t 1 tl e* of tissue f roi» the leal poisoned am pal 

per** u? ui to search for the tji y^vo counterpart.

frosts?« c i» Vi.-.'or. to contain verv ht fch e* nt ent r-i' •.

.if 111: c although the jreci»e f oar: tonal role rf the eetal in 

a i jin Is a -cert » . i.. 7 lost at 1C tl-tsw alto has a high iffl ’it t
i

.•a ’>> v..; i- 3. site of lr'ury in cs itu:* l"t5»io’ . ;o

i kt were able to secure the prostate fr-« f.c ivii

; ,• ■ t: v >\ . -i a:.(l fie o.. ..v t : • l;i <>t 'e.id in t .:r !;■

will V.- »sr« rtai nc>l and the possible di »p) n'wnt of nun'll n : 

ic\. Much, of the analytical vorL of this natj'c to be 

nnicrtalm during this neat year will benefit froi* the availability 

of i-ji table spec t rngrapb t c nethods developed In this laboratory 

jtm t ? t .,,; the % i 11 ancous de t« rainat i on ir. biologic adterials 

< f .( r.ueber <>f rla.’jfits .jUSii t i t a t l ve l y . It is- proposed to

... - s.,t ;:. r t h>; r st-.Jt'-s > ;> tiii-. ;prc!?a if thi* pilot «»pc r 1 s. • r

. s ; • * . If It |; •’ ir I r .1 •- ’> 1 141 11» T i 6 1 I < » U I I hof *■ d . .

V, (<■ <1 I- and i'rl alil' I ill* l"f H. •) !*•. • . * C <. •

■ ;u Haae indicated prr*tm»sly that the f at ul t a? I »<» i

r.1 '.
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'fth^rher';>r nr»t rijht rep)tre th* native wtt*\ of ccrtnin

fs-tvll.ctr. tfhfj known to he ptre<n-?;t m Jiver tiiM.t, «?.*., liver 

alcohol ibjhyciri'st-naso, » line containing cnxy^c. Ptclja-iftaty 

rvi !« r,cf! suggest that it n*y be po»slMe Jo cut ry not such n 

•i 11 v 1 ..c***n» of line b/ lezd in fit ro fin J the ar a i}v.h 11»t y of 

Mi-.t ii ir ii.»f!tit:e» of tljioc fren tin? lrvi noisonr.! jnj»al 

fritits ns. to search lot tbc in rjlvo r>*rt.

I'l.V'ti* ic t :>'»t i> V »••• contain very high con .<■ (.' r i • •. •

• i' • ’.'I' | rfco c f ,:'n J i or. . 1 role of the so,

•..... •: ; v • i-1 : i: n . ( icsutu t i >«ur xiso !,.»* % Hist' j j Ii * t • f
-*■ \

-. ,. . .- JT, : , • a ,.itf }‘. l.;ui. in C.» !*»;.•> ) ■ ' t ■ • i C o ‘ - m. : n

[, , : *. c Kric <*U’r to si iu;« th? ft Off J'f icsJ

1 , i . • ; . ' , !■ l ’» £* t'':‘ Ci! '..)!iv f; i ! C w t! 1 ' * . » « . • •

-till !< act rtsi-'.c^ r.r.i the jeulhic <Jin~!#fr»ptit of n"r*-'l fin 

Much of the (nxlytlcal soil o£ toi> nature to be 

•i.i i-r t «> c h tlurins tM» next year will brneftt fton th? svii laM i l ty 

of jult&i-ie sped mjrraphlt. ex-tKoJv J»v* 1 opeil in tM'• laboratory 

frr.tJi.:jf tfco *i sc; It *,-.<■ o \j > .! .• t ? mina t i on Ir. biologic a#t«rl»ls 

of i r-ur’iif 0? nuaatitativr ly. It t « pfot-ovri to

•:s Jitiuc t- further stiititr* In tM* species if I’.li pilot <> »; ^ 11

VI' S’, Vi !m4J« t’j !i”.| C I flufll trfj-.l i » a' 11 V>!’rJ,

V . ft- t t I •> . r nth .j.ii *'i~» I’nSine "f PV. 4

*<• h«<r in)it»t«>1 previously that the facultative »na.sr«:>e.

i¥;a
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Our'iBit progt-eM report itvtcts ptt*l»t*J‘!lc!S rujilavjriit 

{,► :? i <1 itTetpt* to siM' i:';1 a •-tsVoitC sift
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oci.ur' ja t!ic prfi-si'f-i vi I - 0% i»«i i»t«?r t-ach of tbiarwino si,4: 

j/i*J i'»r l tn' g! hjctfn. ”n«J«rr the

<«n»<5l tien'» enployc-l f>*r * •<• nt r>?»» rj.’.'rt* ri ar-aclirte

rt)r,cl refill for c f ’hrao cs hi : ; • % -.*.t rcnf i r*'e«J j 1:hot.-^h

vc chtrc:e»l I-*t rojulri far thr cpt1 - ;il

rc'r.trrtrdf iw for each cf ’he Thr ^rowrh of the
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In .1 id»iuic«l to ti**t Icy<?-J lor ?hU*lr»e, th*»

Affect of nicotinic 4C»a on the l«»d'i.idccc J ir.hlbiilon of >-‘P*.
»»<),... r-iif.c) vis *i*e5i*cd 1% in Fi^. li and IS. No clear

, relrflso! ilni* 1* oiiir.fj hetvec... the tofccent ritlooj of nscoi:..ic

, ;.c;J v-.e sr.hio.tion !•» Vti. U «. v v b nvid-nt

- f %.»» !ca-l ;,Hn «Jne» not 6c t Fy I/.: c t»« tinj dSt.vt!/ I y rorpe * loc

; vit>. c o s j tor. r.r -.iri^lr trci-i i si tV ■ hv’i a» a

full' t . or ct i ’’ilCc*;. t Ti? iCiit v* t i* .r h f; i v. I ;i t* Ol.u S f'*n ».
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a f‘»' w,i* ovr rrcia: •* ■ » iji.it con:<ntr4 liwii *crc cptiirai.. It

J >k .i iu.>' < .‘ni.-ntr»ft«tJ o£ hiitiir. #*t to

cf'rctjvcl / rets**!* .vrm f i or*- <tv«t !«M i! »;< Cor r:<rt -.hr 1 i t nn.', 

tar. u-:,/ , t!v It.-Jt an 4 l lit tft« IfaU- tn£u<.er

1 ah i S»t » .■ a .

T!. i * rvls? »ct>;hip was llso further i:’.5«utei! *t ‘till higher

MoUii crutcessf r*ti>>ft>(10C0 »ltrojr»« f«r liter) wl <it iron

> i.') io:.> : rvt> t to I.5" v.:nt«I«i jf r 1ltcrt?tyurej ’

'] 1.},. VJ.i’.c *i i oj*e vsrtali'r. > r. t?>c eapr r im-:- ta J data, ; t

*< ,<•»!.“ r‘ »' t-1.- »;■ ! .' Jif-i by 11 ».• * i n Is ware >*ta» 1
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j>(iv i run crvii.tr: * t v  i: on, tvHl jer»-*.ti* ij of cnurie coni itituh 1/ 

lejTcrrC ovrT 'll', it "r.o s rtt," * *Kiio Mjjil c vf.t cri t r^t i >r.»

•->i i.jc-si 5»nc 4CiJ ire ■ » c ■ t 1 t j»J ihitir.j, troy art »<t t.r.cr

ni.tr, l rer. it aMeitt froo »;»t (tro-tii ■ »;«!)».

Pi:, -ily, tite rfK'ti of c .t  f re t orn or* tl.c It ji! - tr. juc ed 

t r f. > *; i T i rr n or fpt, <^>*_crri .ic». *\"> «!r!) ntuditil In »evcr«j

. s : : j. i« o <i*c rtu^.t o( i ;> i'v‘-n , -. fi^cr** 'f

in.' .* f. . ' »s«w., th.' i! :*t. It itT-C -ir. Ip l e ith’ i -1

.. •vf. *.I •.»; f j-rr-.r rti-c.-.ufi *,rt. m <fc»ih rttliu*.
t
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' >j,iit«smvY' f*i4S »*t*l Jt ktu*m to ncti'/M* ■ f»o*t of rnt/rejfJc 

rraciiori involving t ran* fc rn*o> , J.ydto] **e« , l>a»cv, !>■ •'- ̂ rnc % , 

and lign-ei, and *ar.g*r.c«(; lias nl ready beer, ihnvn to tc :■ :• 

e».".>?lji desert I in lha !>lt>l»n Jrptiiidir, c pyruvate <•% rht x» ! a ■ •' 

of cMflrn *“»i t-..rlcf «.-.i! likely «rn« analofoui ro>» :n other 

A»-.t a Itrenty***. Hatigve.eve hat 3l*o born found to (t flral? 

s«s<.'f i*t«J with ribonucleic »ci«l isolated fiuo direric sovtcoa 

.mu, in i.' A, the /trial nay < e rve st ■ *« l.-.;*.c,-! ir r -.at

of Mni'-fiirc art.? If rmy also fonctiop. in ^ruu»n vynfhoi*.

Vii.ijAfje i . i i 1..•«,••« tt-v> af'.T. [ «.•. t til a t e J to nl-*» « r« •* in

At i d j  » i»c , > r > ! <t , *>r. , jtetal el last <fi fait*- ar »Jv , Mi l in'
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..u’.ii lead to ,scfti.i»4at)cn at <vi •: cpv. III. t»i tin? rf.'t tr

■ ■ U, ji'»*:» ji.,i fti j!it •**. t I ’ ^lisulsfr tl.< j.*? i'u i

« • ■ ■ •«■i! invoJ\(*4 in 5itr* [') iur to thf synthesis of 

jprr.' nr*'; vri“-.7;t'i! ftrid increasr *he<e preci-rjors an*! <upro- 

no ill irfi‘Hv‘ the Capacity f^r farther fws t Hic li’* ‘x 

"•i'ir |){.c. ?','cnf.;i he if the re ted to

t he-ii * if « retabol i te which .ordirtartlj served <i

j .......... .. rf »ti ,i»i .juf'i f the Traction. Ft>r

. ■ . : • at fi *i ■ acti fe mhitor fer the
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«!t«:n variable pigt-eut product!on «ight fcc expected to influent*' 

the at-iottunc/ neasurcasnta. Patarainat ion of the dry vrigb.t ..f 

f<lls per unit volosse of cultures ptovido ,«uch so'inivx of 

total gre-th but it quit* lir.e-ennsuriing. it va* found petit1 !<* 

to ft tain extremely convenient estfr-atei, however, by .lej.iureren! 

of the packed cell voluac after centrifugation of the culture*

In WintToho tubes, quite analogous to the procedure enpioyed 

for determination of MooJ herit t crl t s. The nu'rr ! a 1* on of 

p*cbrd. cell voluc-es. e'e tertsi nod by this neans, viih the weight 

of coll* after beating to Crynctt si J(M* 1* in ligern 51.

''n t S i > i.;,>is, a i11 r of peeled cel! ve. lueeJeO') - *

cor:c»potlis l l.??t eg* of salt-free drtr.’ i-.:-s «-.,uc 11

t-?a>or* rer-t-i <i,k r-rfe r red t«. i‘,;i «. f }-. f->; rw; . -.ei

■ f rnrtsa 11 ring thr data.

C, If feet of Cord( r »» J nil ,-f ..if ; i *• -•! n btr«tH

:>{ 1 ji.id**

Tv; *- f • < ; t of n.,j-f j.i-se l OS; a t :* t: ov- «n :; ~t- f 

<. * _1 i i • V, thr-** eft f fefenr mro-t. trs!*^' • f »r •' ; • 
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:,.jt it l; ;»« Jrtu tc *•*'!<■ < 13 t'.e jirc>- t ;t • i s i-l'. i! 51 1 t'-fl

3-.S{ rojtJirj ir. The pi»wr.r« .of *us .trot.. -*j  u > i

. „ v' ich f'ccnnu;', 1 j»;t inj *•*» r f'* •.■’-fH * ci t!wi-,ic

< *a', <i>ch n (''•lnr.to’i .hJji has ia c i-t »•»*<«. K-.<;.’«*,

v v jsm ivtkn.'A 0revioy»»/. ^ii; it r<--.«»r..v to is •otrtaifsoi

$:
f „n»y .tthr;r -.'•tal will (iihstitHU ««!* t* iattf Hvr1

i that •i-jf.. ’■ l f '< : i , ; 1 >i c » r< *' * f-*c r i *i.
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Cf-ptriti.. !. t Sit*.: ■ ■

The «‘?frct '■ { In clfC’:v! ts ;a

figure.’34. 'Conditions »tr ns it , Fis'.srr ’*■ •j V'-t than (he 

prw.sencc of 1 x 10'* M Mi acelate. In goner'll,' if l« ■ *r,r3*'*ri{ 

that hiwrr c ci.crr.t » »t i ons of %*i {.j>U'<e :tv required lo Indore 

ccf.n porpli.rm f 11 proiinction if lemf l p,-»&r:it. Uni*, In 

tultv-r.-'. '%rown in the presence «>f 10 »*VI of iron >.,ti 10 

of Hija'ieie, cep repo rp!.y r i r. Ill ; re.»-etiw i » l‘.—irsti .

if !< «i! is present in this i wv u'!ur-, :.-r;a prol.-.t n

is c : ■ » c •! f.ur ;'. *.i-1, K . ir.'. -s >• <i >;

ffre: •ii. _i_i i i

f f. * »v. f V . v* • •-. i s M r: c ■ : • i i • •
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tl»o c!:Vct of i ron in th;» .Tfp»r«i cppoara rather itloinn 

jawfi in the j'r«*r:;c*i of )o*J »! i .* f i i r: y at* iilc^tioai 

interference with t;»? te rioch Jo rojtiiy 1 i proJnr. tie:. when ranjcaiio it 

11 v>MoI. Thus, _l T »* cn_ »!■ .»* »■ -•.*< of these

t- i*•><.-•■ t i j!ur t he mgr* a».cj ercr-Mnr. af coj'rop;- r- hy ri.-. I ’ 1

i n to the_r*_£fj*_of ?V? . c t'>1 -iet •M.9K_1_<n the rrcien.t

of tunjar.rst', cn/t attritotrrf to a blech by tM> element in 

the 'vn_t_h.-t it i_ h-^verc j« to ts*£i fS 'Jf.l ar. '

hoctv rUc\ i_"rv ' 1.

f. fifret of cri !h;i*c Vic<iijc! 1 on

• e f f.«c i >’.■ .»...■ •• -c -r « p r _ ...... t ! ■ .■ :! .... ,t ’ < ; »! i.

• the '.it ? /, ■ .* ri :rt: ! r! ■ ;• ■ ■ i-t . ■ ' : i i • •• f t

•_ n! t i t i o;, i . T« t < <t :;"■ ! i t t  ;£ i . i ,*

' i i J ij  t ;• ;;.w iter •!.<«. ic *:•»«»rp* ;«•.» t ' the . »| *1 • • ’ •»■ ■ ■
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i pi.r- :,i|*s£ -rvl li't-j, ci- .1 at two diiJeront Iron conc-nt rt c i o:. .

V>.<: 'ts'ilt. iro rj't-nn if. Table iV.

l lthrr in ti;i nrcfzutc or a ! jrnct cf oc-iecJ i ror. , or i- i.it . !

Ir-'t» r»t- v U j -1, io * d2 ?.<;.<* in tV- ciiiiuro* was i*Ssu». -3 »«> •*' - ’

rr 11 &:•, 1'. the rulturrJ without auJe«! iron, hfvewr, a».| 1 it v

r r if c„-s .-■ » <i <i " -* total he'f preiiCRt by ffUTly sot. t >r‘

i-< , ti-r< ssilo" In t-.cn* yy >■ ' l>. ■ - •' 1 -
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