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1¥~1tl' ot e.w,~ 

I&!Uat1Gm ~ 
b'~i ~QE'D1e, 

FQI." ~cal~ our vtew of ~u bU been ~.ad 

•4 rel&.tj.~~ little t~~Jrk ~ ~ GOn~ wt'bb the ~t ~ ot ~~vtd.s 

~ tbe iatact cell~ • ~tJ.cm ·~ beeil ~ wrk ot Briton~ ~· 

~~a bene led him to~ the~·~ of ootae~

~$ ~fAe the cell. ~ $}Q¢0~SI~ aMill&\ ~ ~· shot't ~ Of' 

~1t!.<n). that the ·eeJJ. ~goos ~ .tt is ~tty-~ glucose substrate~ 

~ emet aeae ~ this ~ttGu tn some ~ wtth ~a.~ tuttaor cell:G, 

'iih&re ~ obee~ ~ ~ 1ri c~ b -. m ~ion, ·8lJ4 4a 

~ .awt ~-~~the f'iJt&t ~.l. ht pwe~ ~ 
~s 1xt ~the W'8'Jf u which ~ cell \\1~ ~tea the .~· ot 

· ~· U'ttl.iztitUCDa • 

. our ~ tm Dl'.U.Gb's ~ SSGites ~ ceu.s }}.a-ve ~ ~· 

of the·. ~a "U.e.a<l lJV Csl.'Vin $14 Wil.son $tid. same ot their ~ tor 

the ~of ».~te in~ cell ~1ona.2 
wttb ·tlae aS.d of ~i 

* 'l'hG 'IIW."k ~bed 1.&'& t1'ds ·~ was· 19.i~ 'by the u. s. Atomtc ~g 

C~sston, Vntwrstty ot Calif~a, Berkeley; ~fornia~ and. by the 

National Institute of Health, Bethesda, Maryland. 



.~ • 

rapid killing, end two di.mens1onal paper cnromatogr~n;y, 'Ire. ruwe t-ried to look 

into the gl.yeoJ.¥tic system while it undergoes the transition between oo neG 

activity end -active glyc:ol,Vsia. In order to be able to make c~toe;rephie 

separation of our extr~te on ~er, samples h«l to be kept 'belot.r 30 micro• 

liters in size, as lerger volumes of phys1oiogteal. ·se.it solution contain smounts 
' . ' 

of se,J.ts tt...at Cannot be accotUOd.ated "itbout ser:lous stree.ld.ng. Conventional 

methods at ctes&lting were not atiequs.te 'for use 1n these Gturlles as OZ'g.anic 

~b.oaphates had to be retained. To fP:t sufficient re41oactlv1ty into aueh omall 

sW'5i>les, our experim3..'1t.s employed high spec1t'1c u.ct1vity c14 .. glucose or b.tgn 

aet.i\"ittes of p3fl-phospbate~ 

C51 blaci' m1ee by pesaage every 8 days of 0.~ ml inoeul.a I.P. ~~tG:!rii.:sl for 

reinnoculat1on was removed through the exposed but 1ntact ~i toneU:m vi th a 

ster:Ue eyrtnge and used <iiNetly. Grolls~ ~rr~e tumor was disc~ • 

. ~ for metabol-ic e:Kperi~nte ~ 1-emGved to 5 ~ of cold bu:f'fer ·and 

~mshed t'tdee by centrifugs:t10n in a te.bl.C t<Jp Interna't.tcila.l centrifuge (paver· 

ou for ~ seconds).. ~f.lis effect! vely removed s.ny. eont~ing red cells and 

reple.ced the o.scites serum with buffer of known com.pce1tiou .. 3 The tumor vas 

retrut.')!eniied to ~xima.tely ~ by volumla1 elld used as such. All eell vohnneo 

vrere measured. by centrifuging ~leG for 15 minutes 'in hematocrit wbes. 

a\lffer $nd SubStrates 

All solutions wre w.ade up to ph;y'siolosies.l tonicity and pH. 'fhe e14 .. 
. . .. . ~ 

gluoose ~i.m'ents all emp,l.a~ sod1t'IID.""Pboephate6 Locke's GOl.ut1on; · as sus-

pending med.ium. The p32-:ptos:phate e~ilrents Em\!)loyed a suspending medium 

eonta.ilUng a. bicar·oonate buffer but similar cat.ion conce~tions as in Locke • s 



solution, excepttng MS++ and Ca *, wose concentre.t1on8 uere ~ in ~ina; 

vtth their ~ solU'b:tUties 1n the presence of ~ed amounts of P'\ ·3. 

'lbe bttfter was gas&ad Vi'th 5f; C02 1n atr before and dUring use. fhe ~1ti0n 

in mM per lttw 1e oo fol.lows: NetBC03•l21 N~~·l1 NaCl-1321 -~5~'5, C~-1; 

"Mael.,a ..0. 6. 

~tw .$'tibStrates 

220·24o m1croe1.1r1ee per ~ ll;lucoae was o'btatned in· p8l't ft'Om 

Dr. E. tr. PV.tman ~ mere was synthesised by a mo4ified a:tthoc1 ot PUtm!m e.ud 

Haasid. 5 fhLs ~ea:i.s 1nVolves the ~ ot an exc.ise4 canna lil3 1Ce.f 

to co2 of ~ a14 con~ for 18 ht.:Nrs wttb Ul.um1.net1an. FolJ.ow:l.llg ~a1 the 

pb.otoeynthestzed ~e ia isolated chramatoa;r&;ph1call,- on ~ in ·1mo aepa

ra~tons With <W'terent solvents (pberlol-wtez. and buttmol-prop1onie acid-water). 

~ · suorose is then inverted end the resul.~ ~ · ot fructose and glucose 

is SQeZst.ie4 ~n b;y c.brOma.to~ tn two c\1.mansion&. The g1.uooae ~ be 

stored ~zen iu ~with about f!l, ~ties being formed b)' ~tticm 

tn e1ne ·months~ Radloactlve pboS,pbate was obtained from Domier Laboratory 

.Cl.1JUc in neutl'eJ. iaoton1c eolutiQI) end conta1ned alOut .0.02 miet"OBJ"ems carrier 

phoephorus ~ mi~ie pl2. 0t1er 100 miet"'CWiee vere ustild to label cue ml 

. 
:REq)td emt»'"S ot the cell suspens1on ~ made po~bl$ vtth the ai4 of a 

deVice \ndl('). a1'0UI'lCi a. ~ed t.bree~ pyrex ~ (see Pia. 1). ~ sprtDg 

1oad.ed imlez'. plllg (.a) ma.v be rotated by hand or ~ to a. motor driven gear 

tra.1D end rotated at l/3 · rpe or slower. The . ~ in the pJ.ua (h) 1e ot 25 m1=-o

liter volume. It ia f'1rst SUCked. ~ (groove( s) leads to air)· .Qnd then pwu.eJ14r 

evacuated by a ~Ym line (d}. As :tt comes 1nto contact w.tth the incuba'tion 

• dtt 
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chamber (e) 1t fills with c.eU suspens1oD, $D.d it 1s then flue'bed of ccmtents tdtb 

distilled water under about 6 ft. preswre (e) eJectixlg tbe sample ( ~ ('b)) 

1nto & tube of' hot etha.nol. 'l'he t1me of eJ~tion is elee'tr1eal.ly ~rded as r. 

~ndlue't1vi.ty tncrcaae 'betwen two el.eetrodes (l} viiih the a1d or eA Ester:u..ne 

Angus reoorder. 'the volumes er£\Pl..Oyed ba~ been sUch that the final suspenst<m 

ot kU.led cells is ~ximately ~ ethau.ol.J convection rapidly miltes the au

perwton. The. eat.1re ~ u ~ in ~ ~~ ~· .. &4d is a.Uo 

e~ With t\ gas line tv) wb1ln pssmg is nacessai"y1 (see f'tg. 2). Alco t.hh 

pl.ast.ic t.l.(bee are loe.de4 with ~asured m1cro~ of substrate solutio11 ( \t) 

GlAd buffet r~ (w), ao that substrate ~ be .~ by .Jlier$ly presa:tns a gas 

tiU.ed e~ (~). The tubeiJ ot eth:mol. ~ held in tm e1ectr·ioe.J.J,y heated 

~ bloek mteb 1s mov.ad under the ~l.er by a. solenoid shuttlebu- eyn

etiZ:'Onl~ ·v.tth the t~ .oft..~ stopcock plus by a mi~t& riding e. c• 

e.t the back of tb• s~l.er. In t.'bis we.y ~~las ~ killed «t as Short 

as 1.6 ~·~in the fo~ ~~ 

~c 

CambUled 8o end ~ etbanol. ~ts of ·each ~ 'WIIlSl'e eVlfiPOr&ted ,m 
vtWUO with tbe ald. .of the "~" nn.tlttple sample evaporator 6 

and ~ 
~~~ 

with ~ ~s to the origin of a Ohromatopam on ox.a:lste waalied W"ootman 

No. 4 filter ~. An e.JJ.qucrt; is alas removed and ®unted to ~n.e the 

wtal e.et.i:ri.tJ' 1n each seq)le. Loa~Sea clue to stiekini ~ sugar ~ was 

show to be lees ~han 'P$ it el.eu ·ed.d ~ glass~ was used ~ut. 

The ebl"omatogama ware de~ firSt in phenol solvent 7 anA then 1D the sectOi 

dimeneton 1£1 ~propiOnic acid solve:o.t.7 ~e .3 $l'10W a redi~~ 
of an extract of cells exposed to a c14 glucose alld. separated 30 8114 20 hours 

1&1 phenol~ butanol•»ropionic aeid solvents. Tl'le ~te hs;Ve been treated 
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with sa'iDDlum tm1.ta'te fraettoDated pol.tiJa/l!ill~ d.S.re4tl¥. em. the :P..- by. tlW mnw 
ot Wtlson, 6 thea el.ute4 onto the Qt1gi.D ot ~ ehroma'to@it"am ad re.~ with . 
eaan-l-$Z' .~. ~ f4entittes tbat ~ fouud m aa:qpl.es fi"am 'bhe. cella exposed 

tar short pezi.ods or tiE to s1ucos.e are gtftll ~ the f1g\lre. If the 

~snms are c.\ewloped for l!tborter pet'1od8 ot time the gtucobe Qnd l.e.Ct1c 

ac14 ( 14licb l't'tUSt a ~ 111th alkali to be ~) 'flSY also be separatctd 

't and countea.. In the e14 writ, COWJts were ~ from ~ .s.u.es of' the 

~· p32 ~ ~· bezld1e.d in a $im11ar manner, ~.tn& tba't the ~
game ~ ~ tor 4o ·f~Di 24 bo\lrS~ Figw:eS 4 .and 5 &.bow ~ 

of~ ~s of se.ctles ~-betore Ed afte'r the ~'ticm of llOll

actlve s,lucose to the ~ cell&. '!'he qwalitatt.ve 14entU$cat1an at aU 

epots rests veon ~w~ iD tbree ~- solvent ~ (tb$ two 

alxwe ent1 ~~te. sol.,.t.' J'\l$o the~ were·~ bJ 

t11etr ~i• oa ae14 ~ .~ G-60 and by ~ts in ·pi J.4 

~'~ ~.. Wbe ~ pbo~ •'\f8i"e ·show:l1 to be tba ~ ~ 

t~ tD. the clA INWll ia a~ labeled~. lcltmti~ or the p32. 

~Udes was maae CW'ttcutt by ·their ., sttc1cy'" ·Dature ana. thew ~le 
e~c behav.t.or ln the YerJT small ~ 'bbat ~ ~sent tn the 

.. ;' ~lee· 

. . ·. ~ 
~nor~ phosphate was~ by the method of~ andt.qpez.· 

m!.'Sl.l48 

It has beeJ1 SbovD. that tbe ~ ~ ot pres~ ceU.S 

(see F1g~ 6., ete., for cmatitt&s) ~Bl a ~tic and ~ble . 

bGbo.vtor ~ tbe bal.f mt.mtte .fol.l.o\d.n& feecU.Ilg of S].UCO$e subett..-te. ·Tbis 

beb.av1Gr CCllSlf.sts of vausient oonceatrats.on cbtmges, cad therefore in tnm.alent 

~ 1n tib.e ·~ve rates e;t wntch '\he cell ~ts the VU'1oU ~ 
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steps tnvolved !a &J.yooqsis~ That.~ ~ent 'behavior cau be .measured 

te&t£;fles to ·the r~ en'try Of _f&l~ into the CS:U, &n entey that 1S ·morG 

~id the.n the. SiJbsq~ utU1ze.titm •. 'l:m;s ws also round to be the c&ee tor 

hi~ ~treoti~ of g.tuoose· than used 1n theee eXJ,ler$mentB w crane, Field 

. an4· CC~tt.ll 

,~ 6 SbaWs .en ~ !.D ~ c14-al.-ose 1mB fed to gllleOS$-~ 
cells·· The ~.bell&vior ts ~ ~11l1e. ~ 1s rust e ~ 

. tmus'ent .peat 1ft ~·se ~s~ ~bUt a few ~. (When tne 

~~ ·WSS J.owerad b;y 1rfc~ however, this firSt ·peak wee fOund to last 

-~ 9 ·seeon4s; and was thus~ 1n more. t11sn one s~i.e~)' Na 1I$B :followed 

b)t a peak in fGA eoacentration end tben . a. peak tn hexosed.tphospha.te ~ton .. 

·~~$~after 10 ~nds •. 

'ilr!i can be ~l$ sure~ tile activity of ee@ c~ 1e pro~· 

t1ot!N. to t.be ~on of that ~ Within the cell. (This 1a S1clb• 

stentita:ted ·l)y p·le ~ts which Show that ~ eonecntrstton at ~

p~e .is very low betOJ.'IG ·tne aa&.<t1on of ~.) ':~, 'tban1 the 

packed vollmia .of ·tJle eeUs used d. the microgrems of' sl~ ted, we 'f.fJfq 

eeJ.Cula. ~ coneetltre.tio.13S of the ~ ~. At 1.0.2 SeeGI1dS 

'"' ~se&.~bate 1G 1 •. 2 triM,** BD1 P®. te 0.2 ~ in the case o:r the le.tter 

M The poOl.aize o'f hexose Uphosphate at i~s naxtmum C()Z!Oelltmtion: ts l.atge 

rel.G.tiw to the ~ ot flux.. The 31~ ~tons of the ~tee 

e:oe to~ ten tsmes tboBe tbat \4Wld oo ~· tor the ~ ea a 

·vhol.e; as the eelis B!'e ebt'tut ~ by volunle·o ?rue q;l.Ueo~ ej;VeD to the· eeUs 

is 1.7 nU and is .US$d v,p tn .$bout 7 rd;nute&. (~the rli!.te of~~ 

ts ~ -~ the first 20...30 SecondS as ·ebaU be ment~ later.) 
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.• ~~ ,.,.;;,. -- ,..._,,., ... /!1,..,..6;"" ............... l!'.•···""".c."'- "'""' ... -- ,.~.; ....... 4• ................... ~ .. ~-'·""' 0\o.i.. -..-w-- ......... ~- ~ ~- ,~-~~ ·vt;,D;~ 411iNi\.l w-u -.v ~ '~ ~ue 

·~· ctl ~"&on ~ fit. .-.~. 4-t 47 ~~ ~~~bate ~~es 

0~7 * ~.. It &1loUM 'be ~ed tbait these ~$.'&1~ ~ 

~~ f<lt' t.tw oen iliS (t ~~·; ~; U thent ~e -~ ot the eeU tm

~-1$ to tb$ -~ho~, ·thfa ~~e ~at:!.<m WlU. be b:.tg..er~ 

~, tben. tt te ~ ~·- tqt glvea ~le· ~ ttese ~ez.~ts e®t~ ~ 

a-~ at· a ·~arr.an Q:f .~ ~~· 

• • • ~ ¢~~ t~ ~ •t4 calli ~by ~ti~ WJ.th ,. 

ot"t.UO~. lri~ 7 ~ the ~ et Gdi1e ot the pl'2 .~ ~ 

~ 1n ~-an.~.: ~the ~~"• Of. ®t~· th~ ~the 

G~ 6j~c· ~:la.tellll f~ ja the (Z:14~~Ge ~S ~ ~tr. 
bet:la,vtGr a.a. 1~~~ -~ ~ ~ce ~~ tl1e Ji.1qui.Uw~ ot -,32 in e4l. 

the- tlt'~e ~ -of th$· ~ 1& .DQt ~8 tlw ~tt.vtty in AIJ!'I -

other ~~4es ~s ~ .20 ~s~ -~ ~lea Q'l ADP ~ ~

~~a~~; :~&bl4 ~~1B 'to e.cuve tmn-~<C 
~ e.mt ~tt$ .NJR ~~ A.lso.S. .the .~ tn act1vtt:r tu lt1!l? ~ 

the ~t!on .of-~· &s ~ .hlalt the ~ in uttri.~J ot MD. ~ tt 

.!.B Mt 'USt"C&J&.illl.Sb1(!; ·to GG~· that l'OO$t 4$'! the· SCUVi'by is ill ·the!· lMt ttfO. 

~~ate s-OWI& ·0'£ NJ!# ~ -~ ~ ~ at~ to t1w rtbooe m:;~ 

1s ~ slc»:4.;r ~~~ ~ of the wc~ties tn the ~ 

ot'la'be.l«t ~ ODlv a·-~·.,~ o1 the ~ IB!t can. be 

i'iQlief 1t one ·&asumes thttt the laSt "b'm ~s are ~~- the ~

'tt'atl~ Qf $ is a uti.. Ill the ~- ¢t Al1P on1.r .an ~ l:Lmtt .t¥f o;~ .!:TM «m• 

cen~• at tts ~ maw be s~, but .!WCb of w:s ~ ~ee by hf• 

wro.l,j?S1s or ~ ~ the 11~kup ot the ~les. 

'!ale·~ ph~,. hG't.~. with their ~id.-~ aw1 ~.le 

'j 
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it\ttkl. oon~lltlOl'lS are~~ of the ,same cpecifie ecttvit-Je.e the 

morgSm.c phosphate ( ~ conta1ns abCJ\Jt 7~ ct the P~ B.C't1vtt31 -~ the ~

~t). !hus1 theu e.cta.v1ty shoUld. be 41rec~ proporti<mal to~ concen• 

trataJms, and tltese mt!S(f. be cal.c:"..il.ate4 to oe sindJ.a.r to 'thOse ®~ 1n the -cl4 

~~- One exceptioul hovevex-; 1G he.mse&lpboephe.te Ubteh 1S -~ 3(1/J 

lowi · thiS mra.v be a rei'lectl.oD Qt the ~ in the ~ me4tlim 1u tbe . 

\. · · p32 ~ts 'Wbere a ld.cat'bonate buffer w.a ~ed.. As ~ as eou.firm1.ng 

the labei.ed glucoSe ~~s; the e.etiw ~ ~ show ~ 

tbe ~ ~. tncrease tn AtJP f.Dt~ by "Chance aD4 Sese fNm theU 

tte.~ ·(If e~ b rea.ucttcm ·aild o)Qrgen ~.1 In these writers' 

:~.1r.3mts; the ~ture ~& to haw ·beell ~lie4 rmd was prenmably 

at.~ ~a'Wre; and tbus the behe.vior tb.at ·tlleY ob~. is sloWer then. our:"6 

by e f~ ot tw or three. 

~IO.!il 

aur -~ianQ.ti<m of the ob~ behevior J.s based ·u,pm one of 1il1¢ less 

tawred theories used by Cbeuce and Hess in the 41&cuSSiw of their ~; 

~ ·that bexoktmt.Ge aetSV1ty is Um.ited b¥ pro4uct Uthib1t,ion; and that phos• 

;p~ktMAA aettvtty 1s Umite4 b;r an NJ!P tnhlb1Uen.1 ~o discuss this it te 

useM to 4l"ride tha ~ 'behavlolo fol.l.o1d:ng the tee41Dg ot gl.ucose 1nto . 

. f4n1t' ~ (see ~ 1 ea4 8). 

~the f't.rBt period, 3.ast1ns aboUt 1-2 ~s; at 3'fc, the ~to

cholliirial IJilR 1s low. This is a c~ticm at the pencd before the s4dtt:Lcm 

of glueoae1 e.R4 little bas chauged 1D the cell -exeepting that heXose mono

ph~s ere rapidl¥ be1Xlg .zna4e. P~ i~te is ot relatlveq 

high OJ:t:lv&:ty, arid 1'rU.c1:.oGe an£~ phO~s hew been Show to be pl'esent 

41rectl;r~ 

~'he second })sri~ laSts tNm 2 to about 8 seeon49. In this time the AD 
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~1on in the c~~ -have ~ ~lab~; but ®t eaough 

to slow ~&e·p~ylatton. ~~,.:lt may haw been~~ to 

nl.ease ·a ~1cal. ~ 1ahlb"ition of p~e (mich if 1~ 

~sts ww ~ ~· the hllt that· AV5: bUld& ~tt toe., a eofaietQrl). :tt u 

~Uli to note that Beck haG ~11 sn.atm that a&U.tion et .~ to 

~e ceU ~~a.tee ~ ~ odd.i:tt.W. A:l'lf ~ ~ 

gly~s~ U ~ . th:l.s ~ ~'1.od there is an h\~ #'ate o.f uttli· 

eatlaA of ~~ ·the ~ of ~ i,s ke1pt loW~ and. wp 

~of he~$pba,te p1l.Q \\\)• ·rus 1s in spite o~ the fact tm.t dwifts 

the $aatle tim PGA f~icm ma:r also· be ~ ·by the ~ cone.atr~ 

of od.<U.~ ~ end AD?. 

·mte tb.U'd JE,!ri.t1!l41 ~ 8 awl 30 se~ GPPr<»d..ma.teJ,.y 1 1s ~ter1zed 

by a ~ to ~ of 1/r.f ami a ·~ tlecre&SG in ox14ized DPN1 emd Mil. 

~lle c~ · tt. ~ ott o.f .~ exce&Me by &~ ite :t~t!cm hOIJl h$cos.e

d.f.phosphste~ There is also a ~ tu the rate ot ph.o~~e ~= 

~we ·~ ~ts from~~ ot e.l'"ta»laaaiC A'tf?, ·~ ~ 

~tuclly ~ the ~se in.~ l<."tf.Uitation e.c1 hexose

dipoo~ «me$n~on ta.lJ.G.. Witi1 ttae bleedirl8 az the ~~pao~ 

pool, ·the ~tion of la.etic acid. slotm l)y e. factor of 41 as ba.a 'belzm shown tn 

a ~ ~~t. With the· ~ in the util.Ua~ Qf hexose memo

phosphate ~ this ~~ its pool s12ie ~ ~ untU tt reaches 

Oi6-oj6 Jl'&t·i~:ttireeeU~ ~ab. T,hts tz high enngh to sJ.ov tbe .rate ot 

"* Al~ the o~ eonc~&tien ot ~ fe.Ue ~ l.~ durine period 2, 

the ·~~ (~~~) ~J4nlt2 ~·be tncompletely 

equU!~ td.th tbe IA!1!1? :Ln the !ili~ia f.tilrl. thulii m&:y haw fell~ by an 

~1-~ larger mrJOUUt. 



-~-~~ :b¥ ~ Of. the ·tsitd•U·er ~t inbtbitton of ardml 

bexo~~ (For ~1e;. WeU~be and llG».e towad ~at * ~ pbos-. 

phe'te· t.&mlbits _·rat· ~raiD ~~ 3-4 .told. l3 

· -~ t~ ~ 10 ~~ by e alf.W·· COfltrf)l.led ~ of glwoee 

ph~t.i.on .a;s ~by~~~ ~ation~ wa he.ve 

lil~ that ~~ tn t=n is ~li.eO. by 1-ts 1'tlte of removal 

1" ~ ·re».b.oS9hOr/latton; a s:~vep ~ck ·seems to be ~~ by Oi' 1ta ~ 
. 

V1th the· NJ!il ~~Q%1.. e is ~~ $a several plaeos in the ~e 

machinery, one ple..ee be ins the oxi&tion of triosephoephe.te to l-ilA, a· step· llkuen 

in i tsel.t' is d~nd~nt upon the coneentra:tion of -oxili-ited. !n>N axl<l IJ1i.. It is · 

thu& not acc\ll!'e.·te to ~ey that ar.Y ~ven sW.,t; is rete · Umi t:tng wha::t the sy$'telll 

ha$ reached the ste~ ·state. · P&the}J.• we have a sya~ in which ee~e.l st<!l'p$ 
' ' ' 

are of related ·activity~ controlled by fe~e.ek from a .l.at~ ste:p or eteps. 

St~Y 

The use of high -.spooi:fiia eetiVi ty tnt.cera oo~ined id:t.h two ~naional. 

p8l)el' cllroms.t.oggoephy and rcwid ~ling techniques 1-ia.r,i lX~!i.'d ttt'Jd a direct. etuq 

of' 'the ki~tics of gl.ycolysi·a· ~nthin the ascites turuor cell. It itsa be;;;n ski~ 

t.he.t the gl,ycoJ.8t1c intermediates ~a:o eh8.racteriat1e tror..S!elt ooncootr.a/,ion 

changes directly t'oll~ the te~ng 01" glvco.ae' ~ml· that these trG.rua:i¢nt 

changes gtve e~ee of the manlier in· whiCh the cell ulti:tnate.Qr a.chi~ves &teeAy

state. T'ne eVidence ind.teat<l:s t.he.t bexok:inaae activity la governed. by product 

inhibition,; Q..nQ. l)hG.spbohexo~ activity b¥ ao irJU~ition wllich is in accord&race 

'td tb the concentration of A'!lfl. 
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Fig. 6. Appearance of some C 
14 

labeled compounds in mouse ascites tumor 

cells following C 
14 

glucose exposure. 

About 300 micrograms of C 
14 

glucose was added at zero time to 113 

microliters of cells that had been incubated seven minutes in sodium 

3 phosphate Lockes. The total volume was 1.1 ml, and the temperature 

was 37°C. Percentage of total c 14 
is plotted against time in seconds. 

Fig. 7. Appearance and changes in some P 32 labeled compounds in mouse 

ascites tumor cells as caused by addition of glucose. 

300 micrograms of glucose added at zero time to 107 microliters of cells 

that had been incubated for 15 minutes with P 32 orthophosphate (1 Z.O microcurie a~ i. 

in bicarbonate buffer containing 8 1 millimolar lactate substrate. The 

concentration of inorganic phosphate was about 3.2. millimolar (overall) 

in the suspension. The total volume of the suspension was 1.1 ml, and the 

0 temperature was 37 C. Percentage of total extractable activity is plotted 

against the time relative to the addition of glucose. 



-15- UCR:L-8567 

t 

b 

MU- I 1473 

Fig. 1 



-16- UCRL-8567 

x. 

MU-13015 

Fig. Z 



-17-

+---- PHENOL-WATER 

Fig. 3 

UCRL-8567 

EMATC + GLUC C14 9.4 SEC .. 

30 HRS ~-H20 
20 HRS BUT. PROP. HzO 

PGA' 

. PGA 

t 
0:: 

~ 
3t 
· I 
c 

~ · 
(,) ~ 
z 
0 

~ 
~ z . 
g I 
Q) l 

ZN-2108 



-18- UCRL-8567 

EMATC + P32 041. 14 MIN 

40 AND 24 HRS DEVELOPED 
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Fig. 4 
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