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The manogment of cancor has changed deamabioad Iy durdter bhe past
2 Jdecuden,  Treatment modalities howe boen retirned Lo Lhe point thal
all produce sirniflicant posilive reoults by bhemoelves. The most
important added knowledpe were the carly detection of cancer for betior
Ltreatment and thoe promnosis of recurrences Lo deceenss b, Lo oany
syslom of analysic Lhat con detect chemionl or fmmunoiopyical difTorencon
betveon norunil and wmalignant celis moy add potentially veluablo

informaition fo complenent, isiolepic data Lo achiove our gonlu,

Yhe Lerm Lumor markel denolos any chemicnl or blolopical faclor

that ddentifics o tumor,

The advorice in Lhis Cield in hoanty. 1L bepins by Lhe omrly
cylolopic detoction in Lhe beplming ol this century Lhen thoe discovery
and improvoments: in debection of acid phosphatase in the 19200, This in
fotlowed by roapld advance in methodolopgy and Lechnolopy of debeot lon
guatitotively and esbimalion quanbitatively. Pecouse mosh of Lhe
veconbly available markers lack the characters of tdeal ones,  We hope
Lo reach carly the fdead movkers which 10 s sensitive to delect
minoy changes in Jovel and so used o3 ouevey ond carly debection,

W well ag oo oapecilic not Lo confune with other mllpnencion or

by condibLions,
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Some enzymes
studied
in cancer

Acid phosphatase

Alkaline phosphalase
Creating kinase

Lactate dehydrogenase
Giycosyliransferases
Ribonucioase

5‘-nucluotide phosphodiasterase
Arylsullalases

Glyculytic enzymes
Catechol-o-mathyliransferase
Termina! transferase

PTablo 1

Van Lente, andg shamborger, 1943
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Diverse theorics have been propesed Lo explatn the changes 1n
enzymabic activity in tumor cells (Winhouse, 19H82). According to the
geletion theory, certaln enzymes are aboenl from cancer ceills.  The
glycolysly theory attributes the elevation of glycolytic enzymes in
certain tumors to increase glycolytic activity, The disdifferentiation
theory blﬂmen atnormal sene expression in bumor cells,  The
dediftferentintion or embryonic Lhoory stabtos that enzymes normally

produced by the fetus are abnoruslly produced by cancer cells,

It is penerally accepted that different gencs produce Individual
isoenzymes, Lhercefore, alterabion in pgene expression in tumors may aller
igocnzymes.  This Lype ol change has been obaerved in tissue culturce
folloﬁing the ncoplastic translormation of normal cells. Hewever, it is
nol clear whether changes in Lhe composition of isocenzymas can be Lraced
to homogeneous cells in the Lumor or to the presence of more than one
kind of cell, fL is concelvable that the alteration of some isuenzymes
is a gide elfect ol Lumor-cell proliferation rather thin a sltable
characteristic of the tumor itsell, Normal tissue undergolng regencration

can aller isvenzymes.

Frnvymes can provide clues Lo the location of tumors., lor example,
scerum alkaline phosphatase iz elevated in patients with metastatic bone
cancer. Abnormalilies in soveral liver enzymes including gamma glutamyl
Lransferase and 5' - nucleotidase, have beoen assoclaled with liver

metastasis.

Unforlunately, a given abnormal ily in enzyme production is not
always associated with a particular tumor, cither qualitatively or

quantitatively, ‘his ambiguily-probably stemming from Lhe heterogenaity
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of the neoplastic process -~ hampers the use of ensymes ln diagnosing
cancer (Van lente and Shamberger, 1983). Neverthcless recognizing
enzymatic changes induced by cancer has clinical value as will be

discussed,

The enzymes of interesi in our subject are

- Phosphatascs (Acid and Alkaline).
- Creatine Kinase,

- lactate Dehydroginase,

- Leucine Amincpeptidase.

- Urinary - B - Glucuronidasc.

- Urinary Lysozymes,

—  Others.

PHOSPHATASES

Phosphatages are ensymes capabloe of hydrolyzing phosphoric osberu,
both aliphatic and aromatic with Ghe liberation of inorganic phosphate,
including a portion of the phorsphoric caters of the circulating red
blood cells and those present, in swall fuounts, in blood plasma.  In
the felus and growing animals the preatest relative gbantity ol
phogphalase in found in Lhe bones and tecth.  In Lthe adull animal, the

inteatinal mucosa contuing the preatest amount per unil of welght.

Two types of phosphomonocsteranes of clinical significance may be

differentiated on the basis of their activity at different. PH ranges

1) Acid Phosphatase

A btype with aptimum activity al acidic I'lly, which can be further
differentiated info ¢ tLypes +
) One hao oplimuwm activity at PG, and presenl in mammalian

crylhracytos,
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