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IEN

Euer since tha aduent uf chemutherapy in tha traatment of cancar
-mthere has bean a naed for a raﬁid, senaitiua screening tachniqua for

astablishing tha possibla affects nf tha various anti—cancer drugs .an

i“specific tumors.1 Various acraening mathnds have been establiahed hi

.baaa their concluaions on the histulogical effacta of tha drugs on'the

umur. Thasa mathnds are based on (1) measursments of.alze dacfaasa

7

fprecuraora uf drug treated cellé

25344 5’6’ *Uthar methods uae

9,10.

a8’ tntal protain, nucléic ac;d, and 1actic acid v’ A11 af:thasa

"andiexpenaiua equipmant as uall as from f.1—39 . dayg fpr qpmplgt;onf

- of surgary.: wa do thie by auspanding tha tumor callalzn ﬂadiu:




A dacrease in oxygen cohsumption is-tharafure<

etabolic potential.-

-consumptio

3~4 hour perzud allnw for cnnstruction nf:characteristic 2

Fulkman s lab for the measura Df U cuntent in blnod

2.

m1th Actinomycin—ﬂ,

) tlun of=Malker 255 aacitea tumor call Buspenazons._




Dac 1nemyc1n reepired‘at a rate of enly 1J441 /10 celle/hour reflect1

-with Byeloheximide, en inhibitor of protein eynthesie, the contrel '

7group reepired at 9, ﬂul /1D cells/hour while the drug treated -

et only 3, ul /10 c:elle/heur, a 65% inhibitia

2
wlt Cytoeine Arebinoelde, en inhibiter of DNA eynthes;e, thefcontro

fgruup consumed D

j,,gr;:aup of cells cnnsumed 2341.0 /HO cells/hour uhile the drug treete

. eelle reepired at nnly 8: 241 D /10 celle/hnur, an, inhibitiotgé_'

jlﬁz% ;These figuree repreeent the mean ualuee ‘of ell the eentrol

‘and drug—treeted greupe within each drug group tested. They are

,preeented in this uay te give an euerall pleture of uhet hes been

T eecompliehed.f It must be neted however that each test of a contrel

:=:end treated group muet be taken 1ndiuidua11y on eny eingle dey.

'ﬂ The reaenn For this 1e clear. Eeeh tumnr hes ite own ehareeterietie

rf; hetebolic rate which is effected by a multitude of uariebles, the mos

jim”ertant being the reaetien or lack of reection of the host to the

tUmer.~ Thie u111 be- true alee in those’ tumere biepeied from indiuidua_

petlente 1n the elinic. -Each’ pat;ent, end therefere each tumor,tm'

';‘to the tumor. There may alee be such a. differentiel reeponee precess

ecreen is not meent te be treated etetistically but 13 a cllnicel te‘

fer essaesing each indiuidual tumer for epecific chemotherapeutic

. regimene. Thie can be illustrated nzcely by refering to eome of_ourh




1na£hé?¢oilactidn af,aata.; Althuugh ua'wars util

o

% D Eonsumption I

,:Actinumyc1n 7
%ZEyclohaxlmide._




'The reason fnr its rapidlty ralative to tha nthar methods 19 aimple

R A
o " L2

In measuring histulogical changes in tlSSUBS or aize dscraase af :ff

.tumor magsas ane is meaeuring the effect af an altaradimetabolism an"

tha uisibls effecta nf theae changes occur lung after tha initial ge

'

‘you are 1ooking at only a handful Df the mnlecular cnntenta

9

Mis an ideal paramatsr tn uatch. And since nxygen cunsumption measure

{7Eact0r. It is based ‘on the uall known fact ‘that oxygen:inhibits fre




are pulymerized and the amnunt of oxygsen prasent ia directly prnpor-

'tbonal to the lugarithm of fha pnlymerizaticn time.- Thie is actually

-thaugelatlon tima, but fnr all intanaiue purposas wa may-call:i Jtha

-ﬁAPT or Rppraximats Pulymerizatlan Time. Hare is a quick scheme f

'_mhat oc"ra in the reactlan chamber of our: apparatus"

¢1.'INITIATIUN - The polymerizatinn is commenced by sulfate radi al

';ons:-(SU . )- ganarated by the scissinn of a waak pernxide band;

~)-'.

A reductinn activator -bi ulfita (HSU ‘)—

persulfata ions —(S

shafper‘endpoint tnﬁtha reaction'asluil



‘d completion. MB tharefore will obeerue a longar RPT

o gthe excess gas ulthin the reaction ohamber. The react;on cham'er”

thenlpleoed in the reeotion pylinder around uhioh ie wrapped an

'electrieal hookup mer. ThlS entlre apparatue is aitueted“ouer a

magnetio stirrer which causes the bar magnet wzthin the reaction chambe\

'.to‘epin, thue mixing the contents as furthur solut;one are addedh

;.6 c. of the ammonium pareulfate is added next through the rubber

1;du'my injectlon portal. This'ie followed by ‘the injection of .3 oc.

: olution 1e added and the reeotion heg;ne. At the eamo tima -a dlgitBl:

}tlming deuice ie started by puahing a button llnking the tlming oircuit

;with thet of the electrzcal hookup wlre._ The counter continuee to

count as the small rotating bar magnet induces a small alterneting

'3current ulthin tha hookup uire due to electromagnetic induction.é Aa

?Soon as the reaction chamber content has bean oompletely polymerized

2 . S .“.__f., s“
.tha etirring bar can no longer turn, thus reduoing the output uoltage”

frem the coil and stopplng the digital readout at- the APT.
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EXPEHINENTAL DESIBN

Dur experimental deaign 1s very simple, ‘but it took a long perind

- - of trial and error to deuelop the ideal” system. Wg would haruest ther

.tumor-cellS'and suspend them in Medium 199.. UB harueeted the walker

=ﬂ1.g‘jf' 256 aecites tumor cells Frnm 20 rats an each of 50. days which were then

ae o S

'incubatad fnr 1-3 hours andithe. APT taken hourly.. Fifteen cc. of eaph i

zand appropriate flasks were treated uith drug.. The - spinnera ware

tinn pnrtal fnr testing at time 0. During the incubation at 37 C.s

"the snlubility constant of the medium,

The solubility coneta

’ the Radiometer.% The mean ‘oxygen cnntent of.. the medium wae foundﬁ

Q. be 46 5 ml D /1DU ml madium in this wayse At the same time:the AP

etueen them baing negligibla. Therfore, thia curue wae almoet 1dentica

'nd contral




ccnsumptlu

2

ell aquensions;{ The utillzatinn of another'method of- oximetr” was.

*curvelwe ware able to eatablish tha D
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A plot can be made of the APT!s vs. incubation time and a visual reprasén-;}

‘tation of the drug's effect can be made.
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ERRDR ANALYSIS

"uith the blank and medlum APT'S. Our mean 3tandard dBULatlnn:Far

NE

T

obtalning thesa APT’s was i 4 Becnnds. Thé atandard dau1atinn of“

(3]

‘uwygen cnntent ualues fuund by this method Un graphs waa - 1. 1u;/ﬁﬂ cslls.

.fex1sting teday.

easure uxygen cnnsumptlnn fur some time'naw. uhat we haua dune

treatment of a cancer..

wa not anly Found that thla applicution wurked
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SOME REPRESENTATIVE OXYGEN CONSUMPTION VALUES ina1/10%cslis/b
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