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I IRTRODUCTION

Canger - & mysterious plague and the greatest bugaboo
of man, is itsslf plagued by scienmtific doudle think, On
the one hand, it has beann speculatively descrided as ta
most fascinating, formidable, and wondexful predlem 3lmost
beyond cemprehension by human intelliect, On the other hand,
mankind has been repeatedly promised a victory against
cancer (Manu and Lopa, 1978),

Thexe are about 1.5 million cancer patients in Indie
out of 6,9 million suffering £rom the dreaded ailment in the
world, Thers had been an sddition of § laxh peeple, Who
fall a prey to the fatal ailment of cancer in the country
every year, Most of the male patients ware the victiams of
the oral cancer and the women suffer from céncer of the
cexrvixuterus (Gupta, 1987),.

In UsBeAs OB in four suffers and ons in six dies of
cancer, Lung cAncer is common in Western Countries due %o
smoking, Cancer in stomach is the sain cause of desth in
Japen and PFoland probably dae to thelir habits of using
fried sea f£ish and purified rice, Liver cencer and jaw
tumour known as Burkitt’s lymphoma 4is more common in African
countries. A common example of occupational cancer is
‘Kangri' canser seen in Xaghmir, produced by Chronic
irzitation of hot earthern pots around umbilicus (Panda,
1982),



Canger is & disefss thht will touch most of us
directly or indirestly (Cairns, 1985).

Cancer tissus competes with normal tissuves for
nutrients, Cancer cells continue 0 proliferste indefini-
tely, their number multiplying day by day. One can readily
understand that the cancer <ells will soon demand essentially
all nutrients available to the body, As a result the
normel tissues mormally suffer mutritive death (Guyton,
1981),

- Cancer ¢slls have a um«u type of metasbolimm,
he rate of oxygen consumption of cancer cells is somevhat
beslow the valuwes given by normal cells, but the utilisation
of glucose 18 5 %0 10 times as much for normal tissue, and
convert most of them into lactate, 7he lactate is converted
baock % blood glucose, in the liver at a laxge neg cost in
ATP. Cancer cells axre thus ‘metabolis perasites’ (Lehninger,
1960),

Pour wmodes of gancer therapy applied at present are
surgery, radiotherapy, chemotherapy and immmnotherapy, Radio
therapy destroys microscopic cancer ¢ells which may remain
in the surrounding tissuss following surgery or & tamour,

In many instances, the asdvantage of radiotherapy is its
ability to preserve the function of am ergem as well as to
mininise the mutilating effect of surgery. Gamma rays from
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naturally occurxing radicustive isotopes and X-xays are used
most often in radiotherapy agiéinst cancer (Bahadur, 198)3),

Tumbur markers are required for the diagnosis of
malignant tumeurs and to monitor the progress of tumour
therapy in man. Most of the hitherto investigeted tumour
markers axe protsins. Enzsymes are good tumour markers for
dilagnoasis and therapy MWI. in man, becauses enzymes reflect
ideally the changes in mstabolism of tumours {(Bchmidth g% a8l..
1979).

Vitsmin A taken as carotens is believed ¢ inhibit
certain cansers (Beshadri, 1986).

There is sn us':vum relationship betwesn the risk of
cancer and consumption of foods that contain vitamin A or
its precursors. Vitamin A deficiency generally increases
susceptibility o chemically induced neoplasia and that an
increased intake of the vitamin appears to protect carcino-
genesis in gost but not all cases (Krishnamoorthy, 1986),

In the present study on attempt has been made to £ind
out the *influence of therspeutic radiation on the activities
of selected serum engymes'® vitaain A and protein,
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IX REVIEW OF LITERATURE

The review of litersture pertaining to the study
*Influence of therapeutic radiation on serum snsyms level
in cancer patientas® is discussed under the following
headings:

1. Introduction
2. History
3. Incidence
4« TYpes of capoer
$. Distribution of cancer
6+ Theories of cancer formation
7. Predisposing factors

a) Rage

b) Heredity

e) Sex

Q) Age

®) Oscupation and environment
£) Physical factors

g) Chamical fasctors

h) Hormones

1) Nutrition

J) Infective agents

k) Dxugs

1) Alcehol and

a) Immunelegical factors

8. Physiological properties of cancer

{1) Ulerastructural variation
(11) Isvortalisation
{1i1)Loss of contact imhibition



(4v) Reduced ¢ellular adhesion
(v) Lower requirement of serumn
(vi) Lack of anchorage depsndence

‘9« Blochanical changes in cangcer
(1) Carbohydrats metabolism

(14)
Xii4)
{1v)

(v)
(vi)
(vig)

(viil)
(1)
()
(x4)
(xi1)
(x144)

Lipid metabolism

Protein metabolimm

Enzymss in serum

a, Aciad mmﬂ"

be Alkaline phosphatose

G Amylase

d. Leuwcine aminopeptidase

8¢ 5° Nucleotidose

£+ Transsminase

g« Lysozyme

h. Lectate dehydrogenasee

Ensymes in urine

Ensymes in other biological flulds

Enzymes in the diagnosis of canser

8, Enzymes in the diagnoxis of solid
tumours

be. Enzymes in the diagnosis of metastatie
SADCas

G+ Enzsymes in the diagnosis of exudates
ds Othexr snaymes

Isoenzymes

Minsrals

Vitaming

Hozxmonss

Cyelic AMP and catesholamines
Tumpur markers

8, Oncofetal antigens

b+ Careinommbryonic antigens
cs Alfa fetoproteins



d. Eotopic polypetides
®s Eosinophilo protein

10« Diagnoais of sanser
a8, Histolegical examination
be Cytolegicsl diagnosis
Ce Fluorestent microscopy
4, Chamical tast

1i. Trestment of cancer
(1) Radiothexrapy
&. History
b+ Applications of rasdiotherapy
Cs Types of fonising rediations
d. Dose and risk defined
o Effects of radistion therapy
(14) surgery
(111) Chemothezepy
(4v) Immunothexapy
{v) Diet in cancer therapy

A group of ¢ells in tm body suddenly start multipe
lying ixregulerly and form a lump or & tumour. Tumours are
of two typest benign, and malignant, Abnormal and persistant
cell division that remeins localined at the spot of origin
results in the 80 ¢cslled benign tumocurs, Tumour cells may
be carried by the blood stresm ox ths lymphatic system or
direct pemstration, to other parts of the body, vhere they
may induce ssoondary tumoursy which ultimately result in the
death of the organism snd are said to be malignants 7The
growth of malignant tumours is known as cancer (Pandas, 1983).



3. History

Cancer was known i antiquity, being described in the
early writings of Oresk and Romans, Twmours in Egyptian
mmmies deting back 3000 years represnet the first known
human ulwm growths, although there is pathalogis evi-
denae of hone tumours ocouring in dinossurs and other prehist~
oric snimals (Jehn Lasule, 1988),

3. Isidence

Cancer death rstes vary smosmously betwesn countries,
As an exmmpls the highest male cancer dsath rats smong
40 countries reporting such information is in Ecotland,
followed by Csechoslovakia, Uruguay, and Australis, rorxr
women the highest cancer death rates are in the Netherlands,
follewed by Chile, Pswark, Uruguay and Scotland, The
lowest cancer death rate for both sexes is in Thailand,
Japan leads the world in both mele and feusle stomach cancer,
but 4is 41st in bresst camer. Seogland has the highest lung
cancer death rate for both saxes but is Jiast in uterine
cancer (Intermational Union against cancer, 1980), Orel
cancers are among the most freguently emcountered malignant
diseases in India ﬁ-uu. 1980)., The incidence of cancer is
more in men than in women in Indie (Canda, 1983), The nunber
of cancer gases has incressed by virtus of the increase in
the relatively aged population (Weinberg, 1965), The



highest incidence of canger was noted at the age of 40-4%
years (WHO, 1980),

4. Types of Cansex

Cancer is not ome single diseass but a complex of
many diseases., About 200 distimet types of cancer have been
recognised. Thess can be grouped into four main typess
Carcinoma, Sercomh, Lymphoma and Leuksenia,

Cercinomas are tumours msde up pringipelly of epithe~
iial cells of endodermal or actodermal origin., These
include cervical, breast, skin and brain carcimomas, About
83 per cent of cancers are carcinomas,

Sarcomss are tumours mede up principally of connsetive
tismue cells, wvhich are of mesodermal origin, Zhey consti-
tute only about 2 per cent of hunman Cangers.

Lymphomas ars cancers in which there i3 axcess produc-

tion of lymphocytes by the lysph nodes aad spleen. Lymphomas
constituts aout 5 par aent of humen cangers,

Leukemias are nsoplastic growths of leucocytes (N.B.C)
apd are characterised by mcessive production of the cells.
They constitute about 4 per esat of hwman cancers,

In addition the types of cancers mentioned above
thare may be mixed malignant tumours (Powarx, 1983),



Necplasms of many different sites and tissues ocour |
in all species of animals that mu‘f:&uﬁ. They occur in
lower forms such as amphibis and fish and many plants develop
¢ellular reactions similar to cancer (Juan, 1988),

The primipal theories of cancer formetion are gems-
rally gemstic or nongenetis. The predominant evidense points
towards the genetic theory, 7This augues that tumour develop-
ment begins with changes in genetic information encoded in
the cell either by addition, alteration or subtragtion,
Cancer cansing viruses add genstic informstion and chemicals
or radiation can alter or swbtract gemetic information
(sshadur, 1983),

The basic cause (or causes) of tumour formastion and
human carcinogenesis are unknown., Zhere &re however, & nusber
of types and sites of tumomrs, whers Coo tributery or predis-
 posing causes are known and which throw soms light on the
poasible factors involved in msoplasia in generel,
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Whilst all races are susceptible to malignant aisetse,
there 18 conatdersble geographisal variation in oxgen ifnci-
dence,s Por instance liver tumours are uncemmon in Eurepe,
buw.mmyM$Msm¢mmu the
breast occurs more frequantly in limited states of Rurope
than in Japan (Thompson and Cotton, 1983).

b. Hareaity

The fact that not all humans exposed to the swme dose
of careinogens develop cancer, indicates that host factoxs
play an iwportant role in the cancer inducing process,
Cextain familial and genstic disorders may incresse the risk
of cancer (Petarsdorf gt 8)., 19635),

c. Bax

AR

There is considersble variation in sex incidencs of
differest tumours, Carvinowes of ths bronchus, tongue, and
14p are predominantly disetses of meles,

d. Age

In gemarxsl the prevalence of tumours increases with
age, Carcinomas are commonest over 50 years, Some carcinomas
ogcur in youmRg Decsons, while raye mabryonal tumours ogcur
only in childhood (Davias, 1983),
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s

Bladder cancer in males predominantly xelated wo
industrial contaminants, found in areas of high imdustriali-
sation and sround olil-processing sreas, Skin cancer 48
associated with residence in the mmz. The hepatomas of
Africa are related to axposurs to & fatoxins. Japanese
migrating to Hewaii or o the continental United States
have & decreasing risk of cancer of the stomech, emphasiaing
the importanue of envirommental factors. An excess of both
lung cancer and cancer of the nasal sinuses have been found
among nicksl refinery workers (Ultmann end Goleomb, 1988),

£. Physios) festers

Repetitive burns on the lip of clay pipe amokers
predisposs te careinoma at this site. Chronie irxitation by
calculd in the biliary and urinaxy trasct may result ia
squambus metaplasia snd leads to the development of carcinoma,

Varieus types of radiation may lesd to malignancy.
Excessive exposure t¢ sunlight (ultraviolet rays) especially
in fair-skinned persons may result in basgal ¢ell or sguamous
carcinoma, An inoreased incidence of skin cancer was noted
in the plonesers of radiolegy. Survivors of the Japaness
atsubozd explosions have an ingressed incidence of leukemie
(watason, 1977).
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More than 15 carainogens MM&W:M
aromatic smines have been isolated from tobacco smoke,
Agbestos and ursnium exXposure Sct synergistically te imeresse
the zisk, Exposure to heavy metals like arsenic, csdmium,
chromium snd nickel has bean associated with an increased
incidense of certain cancexs (Robast g% al., 19885).

Radio sative substances like sranfum, radiom and
thorium are carcimogenic. Tobacco smoke Centains dimethyl
aitrossmine denso () pyrene hydresmine, vinyl chloride amd
several other tvoxic materials which are found to be careino~
genie, Various dye stuffs, amino and nitrose compsunds amd
alkylating agents are known to bhe carcinogenic {(Jusen, 1983),

he Hermones

Cansers in certain ‘target organs' partigularly carcie
nomas of the bresst and prostate sye profoundly influensed
in grovth and hehaviour by homones. 53¢ they are soms times
classified as *hormone dependent’, Some cancers may arise
following hormsl stimulation. For instance carcincma of
sndomstrius in menopsusal vomen reseiving hormone replacement
thezepy and carcinoma of the breast asseciated with mammary
aisplasia (Reus, 1988),



4. Busritien

High dietaxy fat may affect the risk of colonic canaer
and endometrial cancer, The risk of colonic cancer has besn
daversely related to the consumption of fibdbre. Camexs of
the lung and other sites have been assoviated with & low
intake of vitamin A, carotene and sslenium, Crucifexous
vegetables containing indole compounds osn Lnhibit careino-
genasis (3oyd, 1968), Aflstoxins prodused by fungi growing
on the f00d erops are caxvimegenic (Rahedur gt al., 1983).

5. gofessive agesys

Viral DRA is present in all the twmour cells and
determine the expression in them of virus~coded necantigens.
Of whe other cancars of which there is evidence of viral
infestion, the most important is canter of the cervix
uterii (Hiatt g% 3)., 1977)s The tumourogenic viruses mey
bs of two typess those that insdace tamsurs within & few
weeks, or the chronisally sransferming viruses, which
sequire months (Jerry, 1988),

k. prugge

various 4drugs havie bean shown to be associated with
the induction of cancer, DIEugs &xe oApable of imteracting
vith DNA {alkylating agants) &3 well &s ifmmuno suppressive
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agents and hormones. All have the potential for csusing
neoplasms in humans (Pauleov, 1975),

1+ Alsshol

Consumption of aloohelic beversges has been shewn to
aultiply the effects of tobaceo smoking on cancers of the
mouth, pharymx, oesophagus, and larymx, Heavy drinking
also causes the risk of liver cancer, perticuolarxly among
eirrhotic patients (Nesthexeull, 1984),

'cmonnyhc agssocisted with or iesd to an altered
host immune response. Mglignant tumours can develop im
otherwise healthy hosts enly if there has been & breakdown
of the host's surviellance mechanism. AR incressed incidence
of malignancy associated with long-texm administration of
ismunosuppressive 4Arugs has been noted in patients with renal
transplants (Robert gt al., 1988),

Canger Gells are space oscupying lesions and produce
some distortion of surxounding tissses, Obstruction may be
Gsused by tumours in the lumen, arising from the wall or
pressing on the wall frem outside. Deposits of towour results
in the formation of an inflammatory sxwdate of high protein
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content which ias freguently bloed stained &» in malignang
ascites. There is frequent progressive weskness and 1oss of
weight in malipnant dlisesss., Pyremia is & frequent sccom-
paniment of malignant disesse and is ususlly due to infec-

tion. Progressive anemia is frequemtly found (Thomson and
Cotton, 1983),

The nucleus is usually enlarged and is irsegular in
outline, Desp invaginations or infeoldings of the nuclear
menbrane give an mmu: shipe to the cancer cellnucled.
The nucleolus is often hypertrophied, and also the shape is
irregular. Most often the mitochondria of cancer cells are
swollen and have structural differencess Polysomes are more
abundant in cancer cells. In adenovirus ~ induced tumour
Gells the endoplamaic reticulum is very litele but ribosomes
are mores Cancer cells have & reduced or under developed
golgiapparatus. Annulate lamellae are most frequent in
tusour gells than in normal cellse, Soms pathologic inclusions
are seen in the eytoplasa of the salignant cesll (Agarwal
and Sastry, 19681),

The process of cell changs in which & cell loses ics
ability to control its rate of cell division, and thus
betome & tumour cell, 1is called cell transformatien.
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Noxmal cell c¢ultures do not survive indefinitely.
Human gell cultures die after about $0 gemerstions. On the
other hand transformed cell cultures &re imnortal and ¢an
grow indefinitely,

iii,

Normal cells in & culture stop growing when their
plans membrans come into contact with one another which is
called as contast inhibition., But transformed cells lack
this property (Powar and Dagimawals, 1982).

ive Reduged cellyler sdhesios

Noxmal cell membranes shovw stickiness or adhesive-
ness, Canser cells do not show this property.

Normal eells, when grown in tissue culture invitre,
generally show & requirment for a certain ameunt of serwm
or any other spesific growth factor found in serum, In the
case of malignant cells, this requizement if at all, is much
lass stringnent (Vollamers g% sl., 1984),
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Noxrmal cells require to be anchored to & psoper
substrate before going into the cell division ¢ycle., Malig~
nant cells however, de not show this property besause of
their ability to metastasize (Robexts and Robextis, 1981),

Cancer cells have & dinstinctive type of metabdlisn,
Althowgh they posess all the enzymes required for most of
the central pathways of metabolimm cancer cells of nsarly
all types show an anomally in the integration of glyceolytic
sequence and the T.C.A, cycle, The rate of oxygen CORSURp-
tion of cancer calls is simewhat below the values given by
poxmal cells. Maligmant cells utilise S to 10 times as much
glucose as normal tissues and convert most of them to lactats.
The formation of & molecule of glucose from lactats requires
input of six solecules of high-energy phosphate in the liver,
vhereas the cancer cells require only &0 molecules of ATP,
Hence the cancer cells may be looked wpon 88 a metabolic
parasgite, dependent on the liver for the substantial part
of its energy (Lenninger, 1983), |

The csncer tissue competes with mormal tissues for
putrients, Besause cancer Gells comtinue to proliferate
indefinitely their number multiplying day by day the cancer
cells will denand essentially all the mﬁ&?&n available



to the body. As a results the normal tissues graduslly
suffer nutritive desth (Guytom, 1981).

A decrease in overall carbohydrats eontent as wall as
struztuzel changes in saocharide chains of msabrane glyco-
proteins are seen in malignant cells. The decreased content
of sialic acid and galactoss, which ars constituents of the
outer branches of sscsharide chains, has besn attributed to
low activities of the correspending glycosyl transfersse
(Oxkamoto at 2].,31983). Twmour associated hypoglycemia occur
most !mmntiy with neoplasms that can be loosely texmed as
mesotheliomas, A hypoglycemic factor which aimics insulin
activity is often demonstreble in cemcers, Insulin itself
is usually not dsmenstrable by insulin Me&m- assey
(Plovink et a)., 1979). Serum sialic acid is dlevated in
cancer of the cexvis, ovary, yagins and endometrium
(Maity ot al., 1983). The concentration of serum protein
bound hemoses may be markedly icreased in patients suffering
from physiologicel conditions like malignancy (Lodhs et al.,
i981),

An absolute increase in the ampunts of hyaluronie aciq,
chondroitin-6-gulfats, and dermatan sulfate fraction of the
orsl cancer tissues,; were ocbserved in cancer patients
(Pillal et al.., 1981),



19

140 Lipig wetebolim

In cancer patients there is higher concentration of
total lipids, phospholipids and cholesterol than in normal
cases (Gupta Harssn, 19681), In tumour tissues there is a
specific blockade of the enzyme J-hydroxy, 3 methyl glutaryl
CoA reductass which is responsible for the various pathways
thas mawn. smong other 1ipid components, cholesterel,
dolichol, ubiquinoms, and the isopentenyl moiety of isopen-
tenyl t-RiA, As & result of the M«M uncontrolled
cholesterol synthesis may occur, Prostaglandins, prostacy-
clins, end leukotrienes, phosphatidyl inositols snd genglio-
sides display assoaiation with rapid cell proliferation. |
The ¢ellular membranes do &s their lipids tell them. Some
studies have shown & significant inverse correlation betwsen
the level of plasma cholesterol and the overall incidence of
canger (Sabine, 1983). Breast cancer patiemts have a high
serum cholesterol and they have poor prognosis (sarin et al.,
1983),

Unegual changes in the contents of total phospholipids,
lecithin, lysolecithins, linoleic acid and srachidonic se¢id
in blood wers revealed in patients with pulmonary cancer
(Worman gt 81., 39832),



111, Proteis mevabelism

According to Bchersten gt &l., (1983) muscle wasting
in patients with cancer is & clear evidence of alterxed protein
metabolimn, In most of the camcer pstients the plassa albumin
concentration is lov (Moore gt 81.,19832 apd Ratnes gt al..
1982).

Benign tumour patients have & high mean sezum total
protein levels 1.6+ about 7,7g/4l (Normal 6.4g/d1) (Kapoer
ot al., 19033« | |

Incressed concentretions of serum glycoprossins have
been noted in malignaney. Levels of<i-agid glycoprotein,
ceruloplasmin, and - 1-ankitsypsin are incressed apd x2-fis-
glycoprotein, 52 glycopretein I and preslbumin levels are
decressed and heptoglobulin and haemopexin levels are
elevated in cancer patients. Serum group specific protein
congentration was found to be increased in male patients with
cancers of lymphatic tissus., A female with & liposarcoma
has been reported with nexve growth fagtor in sexrum and
tumour cells produced this factor in cultusre., Increased
B-11poprotein valuss heve been reported in breast carcinoma.
The values for high density lipoprotein in canser were signi-
ficantly belew thoss in normal subjeets (Bagshawe, 197S),



iv. Ensymes in seres

There are & nber of pessible mechnnisms for the
sppearance of abnormal activities of ensymes in the serum,
The includes over production of the snzymas by the tumour,
a8 in the case with Alkaline phosphatass in osteogenic ssrvoms,
tonour blockage of the 4ust system throwpgh which enxywes
pass, induction of snsyme by tiwm presence of tumoux, There
may be induction of both alkaline phosphatase and $°Nucleo-
tidase in normal liver cells when netistatic tumour is
present, and change in permeability of the cell allowing
leakage of soluble sansymes into the eirculation.

(a)

Sexum acid phosphtase 1s & variable biological marker
in prostate canver (Crawfold and Dawkins, 1986). 7The valus
of elevated serum acid phosphatase is used in the detection
of bons mestastases from prostatic carcinoms, Acid phosphatase
activity in non prestatic tissue is low but prostatic enczyms
is distinguished from the comtribution of exythoreytes by
being formol stadble. Prostatic ACP tands t0 be confined
within the gland unless there is secondary spread or mani-
~ pulation. High sexwm ACP has been reported in patients with
mysloproliferative disesse and lympodlastic leukemia
(8cbin ot al., 1908),
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The mean ssrum acid phosphatase activity is inuressed
in all types of cancer compared %o the norassl. The highsst
sexum acid phosphatase activity is found in liver in cencer
and the lowest in Cesorhagesl camcer (Oiri, g% 8l.. 1986),

The activity of this snsyms is elevated in chass of
cancers invelving G.Istract or Aiver. Ihe extent of eleva-
tion &s a function of the typs of bone leaion (Yeshowar-
dhan gt al., 1988). ALP velues are lov in chronic myeloge-
nous leukamia and less regularly in acute maysloblastie
leukemia: Normal or high scores are found in other leukemias,
Placental alkaline phosphatase like activity wes found in
serum of broachial carcinomt patients. PFlacematal ALP like
sotivicy wes found in the sers of upto one in 7 canser
patients, Hela cells are known te pruduce & plecental ALP
iike snayme. A number of studies of ALP presant in tumours
or the sers of cancer patiests have shown ssbstamsial veria~
tions in their properties (tarksl, 1979),

More than 85 per eent of patientss with acute psncrea-
titis have sbrosmally high serwm amylase activity, Only
14X of the pstients with canser of pansress hed such high
values, Serun amylase may be lower than normal in cancers
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vith liver disessss (Jungles si al., 1986). Amylase level
is increased in all types of cancers, the maximum incresse
seen in panorestic canser (Giri, e% al.. 1984).

In & repoxt of 51 cases of neoplasm of the liver,
activity was within rormal limits in 33 eof ths patients,
elevated to twice the nosmsl rangs in 31% of the patients,
and grester than 3 times the normal range ia 28% of cases.
Leucing aninopeptidase sctivity has been reported to be
higher in pleural fiuid of petients with ceancer(Ree gt 8}.,
1978),

e. 3! Nusleotidape (3'wT)

S*NT activity which is present in lymphecytes
isolated from the blood of normel subjects is markedly
diminished or not detectable in patients with chronic
lymphooytic levkemis (CLL)e Im cextain pstients with CLL
the decrensed snsyme level has remained constant over moxe
than 2¢ months of observetion (Quagllats g% 8l.. 1974).

Abnormally high activities of 3'NT has besn reported
for patients with liver caxcincma (Suhwarts, 1978). The
mean serum §' nucleotidase activity is incressed in all
types of canver (Girli gt al., 1986),
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In hepstogelliular garcinoms it has besn noted that
500T levels are wmur higher than SGPT. SICT level
was the highest in patisnts with Hepatocellular carcinoma
associated with qixxhosis. 830T/89PT retio was alse the
highest being above 3 (Yutakashimokaws g% 3)., 1978).

Inareased concentrations of lysesyss are found in
patients with acuts and chronic monocytic leukemia and those
vith acute syelomonocytic leukemia. MHigh urinary and serum
with carcinomas of the prostats, bladder, kidmey, urether,
but not with most bladder papiliomss (Bagshave, 1978),

T™he serun levels of total LM a8 well as LM 4
and LK $§ vare increased in most of the malignancies except
in case of thyroid in which thare was incresse of total LIH
MW,. Total LDH is incressed in breast carcinoma in
advangced stages as compared %w earxly losions (Sexevanen
ot al., 3977). LDH plays a key role in the normal ¢ell
setabolise and is known to be elevated in huasan neopestic
disesse. ZTotal LDH and its isoensymes could serve as &
biochenical parameter for the detection of recurrence am
wetastasis (Bhetnsger ¢f Al., 1983). Serwm LIM levels were
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markedly raised in acute &s compared to chronic lesukemias
(Tyagi st 8l., 1986),

Uzinary Amylase activity was found to be greater
than in serum in patients with panoreatic carcinoms, The
activity of mursminidase was reported to be slevated in the
urine of patients with leukemia. R-glucuronidase in urine
plays a rols in the carcimogenesis of bladder carcinoms.

In studies with é-phosphogluconate dshydrogenase or
p-glucuronidase, elevations were observed in their activity
in vaginal £luid fn s majority of women, with uterine
malignaney. Phosphohesiose isomersse was markedly slevated
in vaginal fluid in women with gynecolegical cancers
{Schwarte, 1978),

Acid phosphatase activity 1s incressed in the serum
of patients with carcinoms of the prostates Several other
enzymes like amylase, lipsse, chymotrypsin, and alanine
minopeptidase in pancrestic carcinoma, gxmn é~-phosphotase
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~ dehydrogenase and p-glucusonidass in cervix end corpus canoer
o i-4 glucesidase and sialyl transferase in breast carcimema
or aryl sulfatase B in colon cancer have been proposed in
cancer Alagnosis (Bosman and Hall, 1974).

In contrast to »0lid twours, the unspesific inereass
of glycolytic enzsymes may be of disgnesitic help in metes-
tatic cancer. An increass of cholostatic ensymes is charsc-
teristic for liver metastases and am inGrease of alkaline
and acid phosphatases sy be indicative of bone metastasea
~ {Lehaann, 1975).

The determinstionof ensymes in exudates of wnknown
origin of little help for she differemtial dlagnosis of
exudates. Glyeolytic ensymes 1liks lactats or malate dehyd-
rogensses, hexokintses, and others are only indicetive for
& malignant effusion in a non-hemershagic salignant
effusion (schaidt gt 8)., 1979),

a. gwmer_sagymes

™he levals of acetyl cheline, cortisol histamine and

depemine hydvexylagy were found %o be significantly reised
in 81l camer petients, whereas the levels of
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estarase and mopoaning axidese were found te be significantly
deczensed. The i ressed levels of cortisol catecholamine,
scetylcholine and histaming obsexved in the study may be
responsible for the abmormal cell growth in cancer. Stress
may be one of the important factors invelved in the petho-
genasis of malignant transformations (Dohedwela and

Chawdhan, 1980).

Glutanine was shown 0 be ssssnutial for the growth
of tamours. Injection of purified glutaminase brought ahout
a complete regression of & nuaber of tumours in animals,
Urasmis results £rom bilatersl ureteris ebstruection due to
& pelvic sumour,

Putressine, spermidin and sperminpre found im
highest concentrations in rapidly proliferating tissues.
inareased ¢t MA-nathyliase activitsy is & common characteris-
tic of malignaney. A glyeomrotion EECI 15 isolated in the
urine of patients with acute myslogenous leukeemia. A

distinct form of Serws glycesyl srangferegs has beea
reported in pasients with nepplastic disease (8lungsard

st 8l., 198,

tumgurs and the relesss of Lfssenaymas from destroyed normsl



tissue adjascent to the tumour, LDH isoensymes have besn
studied in cancer patients,

Serum total LDH enzyme assay revealed higher activity
in cancer patients as comparasd te sontrols. This ingrease
vas due t0 inaxessed astivicy of isoensymes (LOH 1,2,3 and 3)
in patients, 7The most aignificant finding of LDH isoensyms
assey wes the detection of absent LIH & isosnzyme astivisy
in 7T7% of petients which could be due t§ sither defective
sasociation of subunits (f amd X) of Lpi, or alteration in
the tamplate ressuliing in defective LDH isoensyme formation
and loss of its activity (Tuteja e al., 1960). An extra
band existed in LIH and HIH (Malate dehydrogenase) in &
few tumours &t the position of wost snodic side of regular
isvenzymes. Glucose~S~phosphates dehydrogenasse iscensymes
wers resclved inte 3 componnts and various forms were shown
sccording to the astivity of sach compartaent (Yoshimura
5 8., 1973) vhexeas & significant increase of LIN4 anmd
LDHS except in cape of carcinoms of thyroid was reported
(Marim), 1978),

Three isoenzymes correspending ¢o this snxyme have
been identified, A fourth isoenzxyns (Regan), identical teo
placental ALF 8lso hes besn desoribed, The bone isoensymes
is elevated in 90X prostate canvers that have metastasized
to bone, Ths Regan iscensyme will be high 4in approximately
230% of patients with advanced stags disetse, Serisl moni~-
soring of ALP gorzslates with tumpur pregression as well
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Dawkins, 1986). The msam values of the issensymes A Pui,
ACP«2 and ACP~) of sexus scid phosphatass ingresse in all
types of canter compared to the normel (Giri of 8l.,1986).
The fsoengymas of sldolass have been shown o differ in

human gancers. Primary twsours of the liver have been observed
to contain aldolase-A and not the B-foym found in acrmel
livexr (Schwarts, 1970).

tx. wiserals

Malignant diseRse 18 ORe the commobest ceuses of ,
hypercalcemia (Stavenson and John 1983). Experimental tSumours
indicate that there is & relationship between caloium inocoxw
porstion and phosphelipid cencentrasien (Anghileri gt 8l.,
1973), Hyper-celoemis may alse resuls frem the relesse of
hormone like substances £rom extraskeletal tumpurs in the
absence of skeletal matastases (Westherall et al., 1984),

In & lazge series of patients with bromchogenie sarcinoms
1245 per cent were hypercalcemic (Boyd, 196835), The mesn
serum ixon lavel is decreased 4in sll <types of cancar
compared o the mormal (Gird, gf al.. 1986),

Incrense in nisksl, copper, sins, and manganese
osours in peripheral bleed eslls in leuhmmia, Copper smd
sanghnese levels ays incressed in leawertic leukeemia,
espegially in chronic myelosytic leukasnis where decrsased
onsentrstion of selenium and low rhubidian concentrations



in leukemic bleod axe also cbserved (Mangel, 1981).
Hodgkin's disease 1s asseciated with excessive uptake of
iron by liver and spleen apnd results in hypoferremia
(Besgon, 1978), The mean serum mine and seleniws levels
is decrsased in all typss of canger compaxed to tormel
(Girs g% s)., 1986),

A rere syndzoms of profound hypophosphstasmis with
noImal serum caleium is sesn 4n a variesty of prostasis
carcinoma. Patients wiﬂ\ prostatic carcinoma are found to
have hyporhosphatenis (Daniels et 81., 1979).

Selenium has deen found vo reduce the incidence and
prograssiony of cancer in anigals sxposed te carcimogens,
Thers is a strong associstion betwesn 4 low ssrum selenium
congentration and an incressed riak of death from canaer
(Solonen and solonen, 198S).

Ryponatrenisa syndrome may result f£rem hypocorticalism
due t0 adrenal replacement Dy metastatic tumour
(veathersll gt Al.. 1984).

xe Vitamtng

A high demage of vitamin A detreases the incidence
and severity of tumour development in mise Linosculated with
m&?nuﬂ vizus (Seifter and Hartin, 1973), Vitemin A



taken as carotens is balieved to ishibit certain cansers.
Viceamin C is & cancex inhibitor as well as an effective
therapsutie agent, According %0 other studies, »0 does
vitamin A (Seshadri, 1986). Sevarsl studies indicate that
riboflavind deficiency imhibits tumour growth in experimental
animals and possibly in man. Riboflavin influences uptake
of chamotherapsutic drungs, in stleast oms iassance into
neoplastic cells (Richards, 1981), Sexum o/~tocopherol aslone
showed no consistent indspendent relation to the risk of
canper, Vitamisn B did not show an agsociation with any
specific cader site., Vitamin B showed strong synergism

with selenium on the risk of fatal cancex, Ths impact of
sslenium deficiency in cancer risk sesmed to be noticesdly
greater at lov sexrum vitamin E congsentrations (Solomen st 8l«.
1985),

Serum vitamin A level is significantly decressed in
all types of gances compared to normal (Giri g% al., 1986),
Nicotinamide deficiensy occurs in & small preportion of
patients with caxcinoid syndrome, and affected petients
develop pellegra like skin lesions (Chowdhari, 1980),

xi. Hormgass

Hypoadrenalism results from replscemssnt of both
mzmmmuewmm In scmm Gases
thers is evidence of the production by the tamour of a
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substence with thyroid stimulating properties |
(Weathersll et 8l+,» 1984). Elevated levels of calcitonins
have been described in patients with cereinomss of thédiung,
colon, breast, and pancresas. Ectopic produstion of veso-
prossin is common in patients with carcimoms of the lung,

Elevation of plassa nesrophysin has been found in patiests
with lung cancer (Slungaaxd % al.., 1983),

The circulating levels of CAMP were found to be
decreaged, whereas the CAMP phosphodiestersss agtivity was
incyetced in all capes of cancer, The wrinery exsretion of
adrensline and noradrensline were incressed in these
patients. After surgecy the levels of CNIP increased
towards normal and levels of CAMP ~ phesphodiesterase,
urinary adreneline and noradrensline declined towards normal,
Decressed levels of CAMP may be responsidble for the loss of
contaet inhibition of growth in malignant tissue, Thus
CAMP and catecholamines have an important role in the
pathogensals of cancer (Patel st al., 1980),

, ] _sptigenfs Oncofetal antigents which are
paztsially or comculr repressed in adult life is activa-
tad, and appesar in cancer patients and thus can act as an
index of neoplastic trensformation,




unwuw umu ogeur 1& s wide mm of malignaneies,
partigularly in endoderwally dsrived tumours of the G.X.
trace and lung.

€. Alfa~fetoprotais: I8 synthesised by tisliver, yolkses,
and G.l.tract of the human fetus, Abnormal serwm levels of
lax carcinoma, Eisvated levels of AFP are alao found in
aspociation with teratocarcinomss and embryonsl cell carcie
noma of testes, overy and extragenadel sites (Boyd, 1985).

nany tomours produte augsented

Mundm’nmumummmu sscreted
by the cell erigin, They include the hyparsccretions of
insulin and gastrin by fslet cell tumours, the M~spike of
sultiple mysloms, and the elavated sexrwam ACP sctivity
sssscisted vith metastatic cancer of prostate (Hamwond and
winnickr, 1976).

) 1 geils An undifferentisted lung carcinoms
mmummmmﬂuummw
like material (8lu ggard gt al.. 1983),

10, Progoosis

The vw-iing sigasls of canter are:



as Change in bowel or bladdsr habbits

b« A pore that does not heal

Gs Unasual bleeding or discharge

4., Thickening or lump in breast or elsewhere
e, Indigestion or difficulty in Swallowing
£, Obvious changs in wart or mole and

9+ Ragging cough or hedrseness

The tumour ¢ellis are rsmoved and fixed, embedded in
paraffin, sectiomed and stained, The sestions are studied
paying sttention te (1) the aytological appesrsnces of the
tumouzr ¢ells (2) the relationship of these cells to the
suxrounding tissuss, espscially as regards the invasion
of this tisme by the twmour cells,

cimcu cells 10;1: the stickiness
or adhesiveness characteristic of normal cells 80 that
they tend to be cast off from the surface easily in the
disesse, even in the preinvasive state. The cells are
found in exvdates,

¢» Tluoresgent migrescepy: Fluorescent microscopy with acridine
orsnge is & rapid and easy procedurs. The technique gives
& highly polychromatic picture, that serves to differentiate

the IBA of the mucleus from the REA of the cytoplasm - the




REA staining a flamming red or orange cempared with DA
which gives a gresn to yellow fluorescence, The malignant
Gells stain mainly red or orange and the narmal cells yellow
or gresn; & distinction which is readily recognissble with
low power of the microscope,

4. Chemical testss Epithelium of the prostate mormally
elaborates ACP, then the spithelium is greatly inareased
in smount as in the frequent massive metastatic carcinoma,
the sarum ACP is likely t0 be raised o & significant degres
Cansers of placental tissus may be detected by the pressnce
of chorionic genadotropic hoxmone im urine (nérd. 1988),

The five mades of canoer therapy applied at pressnt
ares (1) Radiotherspy (41) Burgery (iii) Chemotherapy
(iv) Ismunotherapy and (v) Piet therapy.

1o Radigtherapy

Rediotherapy is the application of ionising radistion
to the treatment of malignant disesss, Ionising radiations
deliver energy in photons sufficiently high to destroy the
cancer cells by impairing thelir reproductive capacity
Goslin, 1986),



o Hiatory

In Februsry 1096 Vaigt in Hysburg treated by radiasien
nasopharenget) carvinoms by redistion, Freund L{n Hovesber
1896, treated a hairy mole and carcinoms of gervix uteri was
£irst treated in 1903 by Rediation., Pibrosis of the lung
a3 2 complication of desp redie therapy was recognised as
early as 1923 (Gupte gt 8}., 1985), |

Radiology mm@’c one of ths most exciting sspests of
therapsutic schievenents in clinissl oncology (Duncan, 1985),
Oesophagesl cancer receive redistion therapy for cuxe or
pesllistion (ACTA Radielogica, 1986),

Upper and lowexr half body irzedistion have besn
utilised t» trest patients with advensed asnd widely metas-
catic lung cancer (Salamer and Scarantie, 1980), Irrediation
is most usefunl in lesions of the tongue, lip and the cheek
sufficiently avay from the bones, The commonest indication
for radiotherspy is in the management of patients with
metastatis breast caneer for the relief of bone paia
Gearnod, 1985). Radiotherapy is larzgely congermed with
the cure of cercinomata arising fzom the skin and from
within the hesd and neck and pelvis as well as within certain
unifocal lymphoreticular apd esbryonmal tumours (Sutton and
Ropald, 19835),



X-gays, Roentogen zays or Gamma rays from naturally
occurring or artificially produced radiocactive elements such
as radium or cobalt~60, aAre used in rediotherapy. The
ionising effects following irrsdiation lead teo the produc~
tion of fres radicals in the wetsr moletules of the cell
sicroenvironment. Such free redicels and oxidising agents
interagt with DNA molecules and produce & large nusber and
varisty of DEA bresks and damage, Thus a change in trang~
cription or defective repair takes place leading w celld
death (Ultsmann and Gelowd, 1983). The chief methods used
axre: externmal radiation (roentgent rays and redium)

(2) suzface appliication (redium) (3) intestinal rediation
(radium) (soyd, 1989),

4. Degs and risk defined

The physical unit of abeoxbed dose is the rad
(100 exgs per gram of tissus) equal to 0,01 gray., Different
kinds of radistion are differently effective. Ganma rays
may be 1/5 as eftective 22 neutzron rays at & dose of
23 reds, but only Y25 as effective ot 1 zad (Kohn et a}..
1984),

Radiation therapy msy also induce malignant changes
at other sites, Canter has occurred as & secondary effect



of radiastion therspy both for benign and malignant discases
(Smith gt al., 1982), The higher the doss the more likely
oncegencsis (Hommod g% 8l., 1984),

e. Effects of Radiation sherspy

he effect is tw £a14 (1) Arrest of mitosis and
(2) degradation and destruction of cells (soyd, 19838).

Neight loss was obsarved in patients on radiation
treatmant for lecdfud cancers (dWoodard, 1985). Radiation
beans, Auring treatment almost alweys traverse the lung
parenchymal cells and osuss structural and functional
damages Wain ¢t al,, 1902).

Older persons may have diminished tolerance to radia-
tion and recover more slowly from adverse effects on normal
tissue (Jain ot al., 1983), Ilonising rediation can csuse
cell death by & variety of pathways and would more likely
alter membrene permesbility. High levels of serum ensyne
activity uswally observed before therapy suggested ucmnd
leakage of canver cell enzymes into the &;hmmq system,
The inttial slavation was followed by & decrease in enzxyms
wuvuyqf;;;nm {(nyandieks, 1984),

Vitamin A and Vitemin D levels are reduced during
radiotherapy. Decreases of vitamin X, vitamin C, vitamin By
By, ond folic scid levels were Sbserved, Thiamine ani
victamin Bys deficiencies are rare in canser patients but
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ssrun folate, ascoxbic acid and vitamin A levels were low
in 20-45% of cases. Malabsorption of vitamin B,. and other
nutrients are seen after radiotherapy. Vitamin b,, defi-
ciency was found in patients who undervent radiotherapy.
Radiotherspy thus has advarse effects on natritional status
of canser patients (Brunimg et al., 1988),

11, supyecy

Surgery is used to treat localised twmours but this
method required complete removal of the tumnured orgen. The
eoffevtivenans of surgery is mot only limited by the aise of
the tumoar but also by its dlstrébution. Even a very large
tumpur can be removed completely by surkgexry if it has not
sproad to other parts of the body (Bahadur, 1983),

144, Chemotherepy

Chenmotherapeutic agents with cytotoxic effects on the
most rapidly aividing cells are used for canser treatmant.
Hethotraxate and some related compounds are used for curing
certain tumours. Antifolate Grug end fluorimated pyrimi-
dines are effective as anticancer drugs. Cyclophosphamide
is used 4in treating lymphosarcomas, Hodgkin's disease as
well as breast, ovarian and lung cancers. Aantibiotias like
dauncuycin and adiramycin are slav used ia xreating
ieukenias and lymphomas. HNatural alkaloids like vinblastine
and vineristine sre used in treating some types of cancers
(Todd, ot 81., 1983),



iv. Ismunotherapy

This method directs body’s natural defemse system o
combat cancer by destroying imvading organism and other
foreign particles. Scientists are trying & variety of
approaches including purified tumour antigemts, substances
isolated from active W.B.C, thet produce general immune
system. Boosting the body's own defenss mechanism by gene-
cloning is also done tO destxoy the cancercus cells
(Mahajan, 1986).

ve Dist in eanger therapy

It hes been estimated that the portion of total cancer
incidence directly related o diet and nutrition is 60 per
cant for women and greater than 40 per ocent for men, Experi.
ssnts have shown an incressing nusber of linkages betwean
vitamin levels in the diet and prevalemce of certain cancers,
Vitamin A taken as carotene is believed to inhibit certain
cangersy Vitamin C is 2 cancer inhibitor as well as an
effeative thevapeutic agent, Intakes of minerals togmuch
or o little may favour the formation of tumours, Dietary
fibre or roughage is beneficial in aveiding cancers of
gastro_intestinal tract, Buttarmilk is found to be excellent
for cancers of the lower intestinel trsct. Thus diet is at
best an adjagent to treatment and not a therapy itself,

It is tailored to weaken the ensny (Seshadri, 1966).
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IIX EXPRAIMESTAL PROCEDURE

The experimental precedure pexteining % the study
*tis inflvense of sherapsutic radistion OR SeSUR enRYWe
levels in cancer petients is presented in the follewing

3. Selection of subjects

2. Collection of Bloed

3« Beparesion of sevus

4. Bstimetion of serus total protein

Se Estimation of serum vitamin A

6. Estimation of erestine kinase

7. Estisation of total alkaline phosphatase
S+ Batimation of enylsss

9+ Eskimasion of total Jactate dehydrogensse
10, Estimation of sexwrglutemste oxsleacetste

1i. Estimetion of serum glutmnste prruvals
transend nese

Sightesn patienmts with histolegisally or aytologisally
proven cancer,; reteiving therapeutic radistion at art
Xuppuswany Naidu Hospital, Jdolsbatore, wers chosen for the
prapmt stody,. They were 3ll fapstients and were treated
with she cobalt-60 moving strip techaique. The radiation
wis given dally for five days & week and the troatment was
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aimed to deliver a tousl tumour dose of 3000 to 6000 xeds,
The ;auiau vare of both saxes (suffering from different
types of cancer) and bslenged to the age group of 3%5.58,

Tan healthy individuals of both sexes and of the sume sge
group were 3lso seleated as centrols for comparison,

™me blood vas collected as follows (Osex, 1976),

Tied s Wusniquet (of soft rubber tubing ox & strip
of bandage) tightly arcund the sum of the patient, a ceupls
of ifnches above tiw elbow, Had the swbjest elench his fist
£irmly, wazhed the skin surfase about the prominent vein
on she innex surface of the slblow (uswally the median
basiliil) with 70% -xmx.mwary.mmvm
iamobile by pressing &8 it with the thusb below the elbow
and into the vein inssrted a sharp, sterile hypodermis
needle (No,20) an inch and & helf long which was sttached
to 3 4ry sterils syringe of saitable capicicy, Ths medls
should papetrats the vein from the side snd st an angle of
50 with the suxfsce of the arm, the level of opening of
the nesdle being kept upwerd to the side, Mmauﬁhc.
blood was ssen to eater the syrings, retsacted the plunger
slowly unti) the desived amount of blood had enteved the
syrings. Before yemovin; the needls frum the vein, leossned
the tourniquet had the patient unclenoh his fist and on the
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skin, at the point of matrance of the nesdle held in place

& sall pad of folded ganse moistensd with 70% aleohol,
withizew the needls, detaghed 4t from the syrimge (Nt 4eo
vigozously which might csuse hewmolysis), and then trensferxed
the blood o & cengrifuge tubs. Pressurs on the gause pad
will effectively prevent blacding from the skin puncture.

it is Lmportant that the pressure be maintained for s minimum
of five minutes, to prevant the formation of a painful
hematoms st the site of penctare. |

The blood after being tramsferred to & centrifege tube,
vas alloed to clot. The clot was carefully rewoved and
separeted serum was frossn till used for snalyses.

Serum total protain wes sstimmted by Biucet method
{Taitg, 1976), Ths desails are presented in Appandix I.

The vitamin A was sstimeted by the triflurvecesia
of
scid method Gyoryy and Peaxson (1367). The detalls are
givan in Appendix IX.
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The leval of serum total sreating kinsse was deter-
mined by the Sigme-kit procsdure, the details of which are
given in Appendix 112,

Total level of Alkaline phosphatase in serum was
estimated by the method of Xing-Adul-Fadls and Walker
(Varley, 198%5), The procedure is given in Appendix IV,

mmnnncmmwmmumyx
(wootton, 1965). The details are peessnted in Appendix ¥,

mmm«a&mmummw
the method of King (Varley, 31975), The details ars presen~
tod in Appendix VI,

Saxun GlLutABRSA-OXRALOBEetAte LXensAmRiase was estims-
ted by Reitman end Frankel (1937) methods The details are
preswnted in Appendix VII.



Sagun glotamate-pyruvate transminise was estimated
by the Reitssn and Frenkel (1957) methods The details are
presented in Appandiix VIIX,



Results and  Discussion



IV RRSULTE AND DISCUSSION

The results and discussion of the study 'influence
of therapsutic radiation on serum ensyms levels in canver
patients' are deseribed undexr the tﬂm heading e

- 1. Distribution of petients

2. Altarations in sslegted serum constituents
due to radiotherapy

3. &. Toul proteins
bs Alkaline phosphatase
¢s Amylase
de Creatine Kinase
s Lactase dehydrogenass
f. Glutamate Oxaloscetate transaminsse
g+ Glutamate pyruvats Mm and
h, Vitamin A

As destribed earlier in Chapter 111 patients of both
sexes suifering fxom five different types of cansers (Sone,
breass, cervix, lung and ocessphagus Canocers) wers selected
for the study, They belonged %0 the ags group 35-55,
Teble I pressnts the distribution of patients,



TABLE I
DISTRIBUTION OF PATIENTS

Types of ; ‘ 1
cancer Bons Breast Cervix ng Oesophagus Total

Number of _

2. Alterations im selected serws constituents due to

The levals of selected serum constitusnts of cances
patients are compaxed with the normel levels at three
different stages of treatoent (Before treatmsns, sfter
15 days of treatment and after 21 days of trsatment).
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e, Altexations in serwm %otal p

Table 1XI gives the alterations in serum total protein
level due to radiotherapy in diffesent types of eanser.

From the table it is clesr that the serum tokal protein
levels are significantly incressed in all types of csngess
except breast canter, before giving radiothexapy.

The ssrum total proteinlevel in different types of
cancers in g/4l in increasing order im

Hoxmal (6.23 3 0.25) < Breast (6,68 + 0,80) <
Lung (7.07 £ 0,08) < Oesophagus (7.104 0,14) <
Corvix (7:25 & 0,77) < Bone cancar (8.08 3 0.41)

In bone, cexvix and cesophagus aancer a significant
inorease (at 1 per cent level) in serum protein level is
sesn befors trestment, In lung cancer the inoresase is aigni-
ficant only at S per cent level.

In breast canger there is no significant changs in
protein level throughout the treatment period, In bone
canzer the protsin level returns t0 moxmsl by 135 days of
treatment itself, whereas in cexvieal, omMu and lung
cepncers, the levels come down to0 normal only after 21 days
of trestment,

mmmmmxmmuuwmmm‘u
due %0 the pressnce of markedly slevated levels of myslesa
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proteins (monoclenal immumoglobuling or paraprotein. s),
Changes in the hormone levels like stexeids, and_rogens,
corticosterelds, corticotrophin or ether hormones which

may be decreased or slevated in cancer say incresse protein
synmthesis and the sexrum protein level (Tiets, 1978). The
reason for ths unchanged concentrastion of tetal proteins ia
serum of breast cancer patients may be due to the mon
disturbance of the constant equilibrium batween the plasma
amino_scids and most of the proteins in the cells of the
body. Generally if any particular tissue lesses proteins, (¢
can synthesize new prosein from the amino_acids of the bleod,
in turn, these sxe peplaced by degredatisn of proteins frem
othar tissuss whioh become markedly depletsd (Guyton, 1981),

b, Serum total alkslim

Table II depicts the altesntions ef serua total
alkaline phosphatase level due tw radiothesapy.

A significant increfise in sexum total ALP activicy
at 1 per cent level is seen in all types of eancer before
treataent,

Following i» the pattarn in total ALP activisy
(Bodansky units) in the decressing order.

Normal (2,62 ¢ 0s73) < Cervix (6,45 g 0.57) <
Lung (6,77 3 0.21) < Oesophagus (7,1080.41) <
Bresst (9.15 & 1.86) < Bons cancer (14.8644.295)



L3 }

In bons cencer the total ALP level is Lmrum'tbemz
five fold before therapy. The ALP values remain high sfter
15 days treatment in sll cases of cancex, In bons and
cervix cancer the imorease is significant at 1 per cent
ievel, wherecas, in breast, lung and 'ammﬁgéa eam the
incretse is significang only at 5 per cemt lavel. Except
in bone cangerx, the ALP agtivity falls Gown to nommal in
all other types of cancer after 21 days of treatasnt, The
presant study shows maxisum elevation in ALP activity in
bone cancer. 7This may be dus to the secretion of large
quantities of ALP by the ostecblasts, when they aze agtively
depositing bone matrix, which may diffuse into the blood and
ingreases the ALP level (Guyton, 1961). Placental ALP like
activity was found in the sers of upto one in 7 cancer
patients, which may be the rehson for incressed mean ALP
activity found in cancer. Hela cells Are especially kmown
to produce a placental ALP like enzyme (Marksl, 19?.).
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Serus smylage

Table IV reveals the alterstions in serum amylase
agtivities dus to radiotherapy. There is significant
increase in amylass sctivity in all types of cancers sxcept
cesophagus.

The setivity of serum amylass (Unit/d}) 4in the
incressing ordex is as followss

Rormal (168.00 ¢ 23.40) < Ossophagus (200,00412.350) <
Cervix (215.664 35.68) < Breast (217.92 ¢ 43,50)<
Bons  (346.1) 3 31.29) < Lung cancer(294,01$11,84)

In bone, cexvix, and lung cancer thers is wiamt‘
incresss in amylase activity at 1 per cent level, vhersas
in the case of brefst canter the incresss in activity is
sigaificant only as 5 perxr cent level.

The amylase activity returns o nozxmal after 1S5 days
of treataent in bDreast and lung cancar whersses norms) acti~
vity $» zestored only after 21 days of trestmant in bone,
and cexvix cancer: This incresse in activity mey be due
to the increased leskage of amylase ensyms produged by canger
cells into the ecireulation.
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Table V indicates the changes in serum crestine kinase
activity dus to radiotherapy in cancer patieants,

All types of cancers show a significant ingcreass in
total creatine kinase level befere treatment. Maximsl
incresss in creatine kinase is observed in lung cancer
followved by bone cantex, ocesophagus canceX, Dreast cancer,
and cervical cancer compared to mh The activity of cveahne
kinase (in siges units/ml) in the increesing onder iss

‘Normal (4482 & 0.53) < Carvix (2435 & 0,78) <
Breast (3.90 £ 0.81) < Cesophsgus {(4.25 3 0.64) <
Bone (4,82 & 0.53) < Lung cancer (4.90 & 0,29)

‘ The total cyeatine kinase sctivity reverts to normal
lavel only after 21 days of treatment im bone and breast
cancergs In cervix and lung cancers the level comss back
to normal by 15 days of trestment itself, In ocesophagus
cancer even after 21 days of trestment the crestine kinase
level dows Dot reach the normal.
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Table VI records the change in serum lactate dehyd-
rogenase activity in cancer before and after radiotherapy,
The snzyme activity increases significantly as 1 per cent
level in all types of canger before trestasnt when mnd
with noxmal, The sctivity pattern of lactats dshydrogenase
(unita/l) is as followss

Lung (272.50 & 22,90) > Breast (268,87 3 $3.29) >
Cexvix (265.00 ¢ 10+00) > Bone (259.50 ¢ 18,06) >
Cesorhagus (101,00822,40) > Normal (100.00+30¢35)

In all types of cancers aftar 21 days of treatmant
the ensyme levels gome down to normal (o significent diffe-
rence), Long, breast and Oespphegus cancersg need obly 15 days
tratment to come to noxmal,

LIH plays & kay rols in the normal @ell metabolism and
is elevated in hwssn neoplastic diseass (Shatnagar ot al..
1983)+ The results of the present study agree with the
above report,
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Table VII presents the influsnce of radietherapy on
SGOT agtivity, B8GOT values are increased several fold in
all types of cammer, Though the level decresses on radio-
therapy 4t does not reach the noysal even after 31 days
treatment. Sinse there is a downward trend on radiotherapy,
it ia likely that SG0T wil) take & much longer time o
attain the mozmal level.

8G0T values in IU/1 of diffexent types of cancer in
the increasing order ares

Hormal (8,60 + 3.,38) < Cervixm (32,00 ¢ 3,08)<
Bresst (36,004 1.22) < Bons (39.30 & 3.80) <
Ogsophagus (43.2541.06) < Lung 44.50¢ 1.50)

The maximum increase in SGOT activity is seen in lung
cancer and the ainimus inoredse in cervix casncer, The |
increase is significant at 1 pear cent level in all types of
cancer bafore treatment,

This inorenze in SAOT sctivity i seen in cangcer agress
with the cbservations of Greengard gt al. (1983),
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Table VIII gives the changes in EGPT asstivicy due
xmat.mnpr;

In all the types of aanger studied, the SGPT agtivity
is increased tremsndously (Significant at 1 par cest level)
befors trestment. The pattern of SGPT aetivity in the |
decrecsing order is as f£ollowm

Lung (39.50 ¢ 3.12) > Cesophagus (39.00$2.13) >
Bone (33,90 £ 3.11) > Breast (26.37 3 1.75) >
Cervix (20,37 4 1.56) > Normal (8,135 ¢ 2.60)

The activity pattern is similar to BKXOT, the maximum
being 4n lumg eancer and minimum in cervix cancer, o

After 1S days of treatoant SGPT valuwes fall. lowever
they are still high wen compared to the normal., On 21 days
treatment thers is only a slight decrsase, in all types of
cancer the values being still higher shan the normed.

™he increassd agtivities of transmminsse sven after
the completion of trestment msy be dus the presence of liver
metastases or other patholegical disesses, aleng with te
primary cancer (Nyandieka, 1984),
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Table IX depiots changes in serum vitamin A contant
in different types of eanmscr., The vitamin A contem+t in
mcg/8) in difierent types of cancer in the inoressing order

is

Lung (14,50 & 2,30) < Breast (15.063 2,70} <
Cervix (:.;‘se 2.2.70) < oessphagus (18,0042.12) <
Bons cancer (18,00¢ 1.84)

A significant decresse of vitamin A level at i per
cant level i soen in ;11 types of cangex, the levels remain
significantly degrofsed even after the treatment for 21 days.

A high dosage of vitemin A decreages the incidence
and severity of tamour development in mice inoculated with
aurine sarcoms virus (Seifter and Martin, 1973). The
resulis obtained in the pressnt study agres with the
cbssxvations of Gixl gt al. (1986).

Asdiotharapy Goes mot ilmpxove vitamin A status in
cancer patisnts, \



Summary and Conclusion



V. SUMMARY AND QONCLUSION

The study ‘Influence of therapeutic rediation on
serum ensyms levels in cancer patients' wasarried out with
the aim, of evelusting some of the biochemicsl parsmeters in
malignancy of various types, ¢hanges in these levels after
15 and 21 days of yedistherapy, and comnparing the levels
at sach stage of trestmsnt with the Duswel.

 Eighteen pstients of the age yroup 3555 suffering
from different types of cancer such &3 bome, breast,cervix,
lung and oesophagus were selested foxr the study from Sri
G Xamapusweny Naldu Hospisal, Coimbators: The patients were
all inpstients and were receiving radiotherapy (3000 rads),
Ten normal healthy individuals were chosen as sontrols and

Bstimstions in serum of total protein, slkalins phos-
Phatass, amylase, creatine kinase, lagtate dehydrogenass,
giutamsates oxaloasgetats transaminase, glutamate pyruvete
mmmv&%hmmumh The results

Serum total protein levelas were signifiscantly eleva-
ted in all types of cancers exRept bresst cancer, before
giving radiotherapy,.
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The serum total proteim level in differsnt types of
cancer ir g/dl in incressing order wam

Normal (6,23 3 0,25) < Breast (6,88 2 0.8) <
Lung (7,07 ¢ 0.08) < Oesophagus (V410 & 0.34) <
Corvixn (7,25 3 0,77) < Bone cencer (8,08 ¢ 0.41)

In bone,; cexvix, and cesophagus cancer & significant
insrease at 1 per @unt level in sexum protein level was
sees before treatment. In lung eancer dwingrease was signi-
£icant only at 5 per emt level, :uhmﬁ&w%tmﬂn;
Bo significent change 4n protein level on redictherapy eves
aftex 11 days.

on 15 days of 2 nant itself, whereas im cervical, oeso-
phagus and lung eancers the lavels cane down o normal only
after 21 days of treatments |

The incxwsse im total proteins in bone gancer msy be
due to the pressnce of markedly slevated levels of myelooa
Changes in the hormone levels like stresids, sndrogens,
be decreoaged or slevatsd in canger may inoresse protein
synthesis and the serum protein level (Tietz, 1976). The
reason for the unchanged cencentration of total pewteins in
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sezum of breast canaes patients may be dus to the non dlistut-
bance of the constant equilibrium between the plasms amind-
agids &nd most of the proteins in the cells of the bodys

{b) Sexw

| A tremanious incseass in serum Wwtal ALP activity
(Significant at 1 per cent lovel) was sesn im all Sypes of
cancer before trestment: Following is the pattern ia total
ALP sctivity (BoSansky units) in the desreasing ordess |

Normal (2462 & 0,73) < Corvix (6,45 & 0.57) <
bung (6,77 % 031} < Oesophages (7+1040441) <
Breast ($.15 ¢ 1,86) < Rone canoer (14.06 ¢ 4.23)

in bone ganter the total ALP level was increased
sbout five f£o0ld before therspy. fhe ALP values centinued
to remain high even after 1S days of trestment in all cases
of canger. In bone and gurvix csnger the incresss was signi-
‘ficent 8t 1 per cent level, wheress in breast, lung, snd
ocssophbagus canter the increass was significant only &%
5 per eent level. Exeept in bone cances, the ALP activity
came down to pormel ip all other types of cancers after
23 days of treataent.

~ The pressns stuldy shows maximum glewvstion in ALP
activity {n bone camter, 7This wAy be due %o the secretion
of large quuntities of ALF by the ostecblasts, vhen thay srxe
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actively depositing borw matrix, which may diffuse into the
blood and increase the ALP level (Guyton 1981). Placents)
wumwuwmzmmwmummn

7 cances patients, which msy be the reason for incressed
mean ALP activity in cancer (Mavisl, 1978),

() Sexum saylege

Thare was significsnt increase inmylase sctivity in
all sypes of canter ensept oeaorhaguss

The activity of ssxun amylase (units/dl) in the incres-
sing order was as followst

Normal (168.00 3 23.40) < oesephagus (200,00412.50) <
Coruix (213,66 + 25.08) < Bremst (317.92 ¢ 43,50)
Bone (246+13 2 33.29) < Lung eencer (294,01 & 11.84)

In boms, cervix and lung cancer Shere was significent
ingrease in amylase activity &t 1 per cent Mwvel, vhersas in
the cass of breask ¢snger, the increase in activity was
significant only st 5 per cent lsvel. Ip oesophagus canger
thers was no significant changs in sexum smylase agtivity
both beffors and sfter treatment,

. The amylase sctivity retusned to mormal after 15 days
of treatmsnt in breast and lung eancer, whexeas normal
agtivity was restored only after 21 days of treatment in
bone and cervix camger. This inoresse in astivity say be



dus S0 the increased leskage of amylase ensyms produced by
cangex sells into the cireulation,

All types of cancer ssnept S8rvix cencer showed s
significant inewsase at | per sent level in crestine kinase
level befors trestmant while in Gervix cencer the inuresse
was significant at 5 per cant level. The astivity of
creatine kinass (in sigme units/ml) in the inareasing erder
wains

noxmal (4.24 ¢ © A7) < Cexvix (3.35 & 0,78) <
Breast (3.90 g 0,61) < Oemophagus (4:25 & 0,64)<
Bons (4.82 ¢ 0,53) < Lung cancer (4.90 t 0.19)

The total ereatine kinase astivity was revertad to tie
nosmal level only after 31 mswtmmtmmm
breast cansess

tu'nmuﬁlmmmmmmkh
nopmal by 15 days of sreatasnt itself,. In cesophigus cancer
even aftar 21 days of trestnent the oreatine kinase level
414 pot resch the moFmal. |
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Thers was significant incresss in ensyms sctivity
8t 1 per cent level in all types of cancers hefore treate
ment compared with pormel. The activity pattern of lactate
‘dehydrogenase (units/l1) was as followst

Lung (272,50 & 22.90) > Breast (368.67 ¢ 53.39) >
Cezvix (265,00 ¢ 10,00) > Bone (259,50 3 18,06) >
Oesaphagus (101,00 £ 22.40) > Hormal (100,004 30,38)

In all the types of cancers after 31 dsys of WM
the enzyme levels ceme down 0 noxmal (No significant diffe-
15 deys treatment to come o DOXWEL,

| LI plays a key rols in the normal <ell metabolimm
and 15 slevated in human neoplastic disssse (natnager gt al.
1983, The results of the present study agree with the

80T levels (IU/1) were increased seversl fold in all
types of cancer and eventhough the level decressed on radio-
therapy it 4id not reach the novmal even after 21 days of
treatoent, m;wmummxmm
uumymxmrmammmmmwmm
m¢w1m¢



n

SGOT veluwas in I0/) of different types of cancers
in the inureasing oxder were:

FHoymal (8,60 g 3.35) < Cexvix (32,00 ¢ 3.24) <
Breast (36,00 & 1.23) < Bone (39:.30 3 3.8) <
Oesophegus (42,25 ¢ 1.06) < Lung (44,50 £ 1.5

™he maximn increase in 5007 sgtivity was seen in
lung cancer and the miniMum incredse in Gervix caneer, The
inrease wes significant et 3 per cent level in all types

T™he ingresse in S00T activity sesn in canger agrees
with the chsexvations of Greengazd ag a). (1963),

In all the tyres of gancery studied, the SGPT autivicy
was ingrcased tremeanionsly (Sigaificant at 1 per cent level)

The pattexn of GPT sgtivity in the decresasing ordex
was as followst

Lung (39,50 ¢ 3.12) > Oesophagus (39,00 & 3.12) >
Bone (33,90 2 3.11) > Breast (26,37 2 1.79) >
Cexvix (20,37 ¢ 2,56) > Rommal (8,13 & 2.6)

the sckivity pettern of SGPT wes mma 8907, the
saxinun being in lung cancer and sinimum in cexrvix canger,
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Aftexr 15 days of treatment SGPT values declined.
On 11 days treatment thers was only a slight decresase, in
all types of cancexg, the values being still higher than

memmnummwmmumwm#
liver metastases or other psthalegical diseases, slong with
the primary camser (Nyandieka, 1984),

mnmaeammwuumzmwm
of cancer in the increasing order vass

 Lung (34,503 2.3))< Breast (15,003 2,7) <
Coxvix {16,502 2.7) < Ossophagus “3;002 2432) ond
Bone cancer (18.00% 1.84)

A siguificant decrease of vitamin A level at i per
cont level was seen in all types of cancerss The levels
remained significantly decreased even after the trestment
fox 21 days,

Deficiency 448 vitamin A increases susceptibility to
neoplasis low levels of serum vitamin A in cenver indicate
deficiency 4f the vitamin,
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A high dosage Of vitemin A decresses the incidence
and severity of tumpur development in mige inmoculated with
marine sscrows virus (Seifter apd martin, 1973), The
remlts obtained in the presest study sgres wih the ebeerve-
tionos of Giri et al. (1986)

Deficienuy of vitamin A probably promotes sanger.
Radiotherapy Gows not improve vitamin A status in canger
patients,

The abnormal increfse in serus ensymes in Cancer may
be due to the incrsased leakage of capnter~gell ensymes into
the circulation bessuse of necrosis. Ipsredsed membrane
pexmsabilisy saused by the altered metabolise of melignant
cell, may be amther reasen for Aincrsased ssrum enzyns
levels.

It is evident that the initial slevation of serum
srayme activity is followed by marked decrease in sctivity
during the course of tresgment, This chengs mey be dus to
the cancer @ell desath caused by rediotherapy subseguent o

To summariss,; it may be said that radiotherapy though
offactive, doss not often causs & ;m regression of tumour
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Detuzmination of the sngyme activities st different
stages of trestment is of proguostic importanae, &8s it
gives a ciinical evidenge of the extent of tumous Xegression.
Especially LD activity in the serum ¢an be used as an effeo-
tive disgnostic tool and as a good moniter of radiotherapy,
85 it falls back %0 the mormal level after the completion
of treatmant in all types of canuex.
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APPERDIX X

ESTIMATION OF TOTAL PROTRIN, ALBUMIN, GLOBULIN RATIO
BIURET METHOD
{Tiens, 1976)

Zhe colorimstric method for protein estimation makes
use of Biuret resction: Mbatances which contaln Co-NH2
group joined dizectly or through & singls garbon or nitrogen
aton give & Dlwe purple colour with alxaline coppex mutiate
solution, Proteins thus give & purple selour which is
different for different proteins: The resction takes its
none frea the complex form that is Biures,

(1) sewoek biures xengent: Dissolved 43¢ of Rochelle
salt in sbout 400m) of 0438 sodiwshydroxids and 13g of
copper sulfate 3 X320, stizyring contimously watil the
solution was complete. Added 5,05 of potassiym iodide and
made wpto & litre with 0.2t sodium hydroxide,

{(2) Biuret resgent {(Dilute) 7 Diluted 300ml of stosk
reagent % & litre with 0,2 sodium hydromids which centaing
5,05 of potassius 1odide per Aitre, |

(3) standard protein sslutiom: ¥Weighed 400mg of
albumin and d4issolved in 0.,9% sodium chloride solution ao
that 1,0ml of m.mmm«é"o of protain,



(4) 0.,9% saline
{3) 22,5% modium malfate solution

Into a sexiep of tesg tubes PLpetied out OeS~2,5ml of
standard protein solution, 7The voluss was then made wpte
2.5m) with wvaters Into another test tude added Oldml of
soxum and diluted with 0.9% saline to 10.0ml. Frem this
2981 of the solution was taken and trested as unhonwn,
Now edded 3.,0m) of dilute Biuret reagent to all the tubes.
Alang with this blank waa alse taken, The colour devaloped
was resd at S00ws eolorimeszically afeer 30 mimutess

A standard graph was drswn by pletting concentration
on X-axis and colerimeter reading on the Ye-anis. The ssouns
of protain present wes celoulated, This gives the wotal

‘70



APPENDIX IX
ESTINATION OF SERUM VITAMIE A (RETINOL)

soetic agid method of Neeld and Pesrsen as modified ond
suggested by Roles et als: guoted by Gyorgy snd Pearsen
(1967)

iy Absolute sthamm) purifiad for spestrophotometsy
2+ n Ramaus, Pischer Gerxtified resgent special for

3. Chloxoforss March reegent special for spectro-

4. Trit-fooroscetic acids reagenk greds (Sigma)

5. In sloobolic N

6s (A) Stock vit:mdn A solutiond of vitamin A
was diagolved in chloraform and 100m)
thtMMm!%Mﬁ 3

Bs Intermadiste standard (1) O,iml of stock diluted
%o 100ml with chliosuform

2. Ouim) of stock diluted to 50m) with chloreform
3¢ OsiSml of stock diluted %o S0ml with chloreform
4 O.3ml of stock diluted v 25m1 with chlorefoma

Co Working standards Baeh

iataraediate standard
5 again dileted in the ratio 1110 and from esch
szn&hlgm&mm



The sexum (0.5ml) wes ssaponified with an equal volume
of IN ethanclic KON in & wever beth at 60%C for 20 minutes.
The mixture was gooled apd vigorously shaken in & glass,
Stoppexed tubs with an squal volume o (iml) of n-hexans for
30 minutes, The tubs wvas centrifuged for 1 minute &t 100g
to separate the leyerss An aliquots (0.0ml) of the n-Hexsne
layexr was pipetted off for determination of retinel. The
a-llexane was evaporated from this sliguot in & watar bath
at 60°C in & stream of oxygen free nitrogem, The last traces
of DellexAng vere removed by nitrogen blowing &t room tempe-
1.0 drop of sgetic anhydride was added followed (O.iml)
trifluroscetic acidy The mixture was shaken vigorously and
the optical density at 400nm wes detarmined exactly 30 sezonds
after sddition of the triflurvesesic soidy



APPENIOX I3
ESTIMATION OF SEATM CREATINE KXNASEK

Creatine kinase in serum was sstimated by the Sigma-
kit procedurs.

Crestine kinsse satalyses the following resction:

AP ¢ ersatine —ADP + Crestine phosphates In the
colerimetris procedure for creating kinase estimssion, the
phosphouresting formed is hydrolysed 0 release imorganie
phosphate whish 1is then determined celesimetricelly,

Crantine mgmgamt =" 4

1) Tris Magnesium sulfass buffer, mgﬂ}oﬁ ot 3% -
Dissolved 0,3550g Nagnesiwm sulfate THIO (0,03444) and
2.7853g of Tris (0,3M) Lin adout TSml of distilled water,
AMjusted the H t» 9,0, and made upto 100ml.

(3)  Crestise selutions Disselved 0,05834 g (0.0578¢ of
oreatine monohydrsts in 100ml of duffexr (molecular weight of
areatine sonchydrate is 149),

(3)  TCA ~ 20N. DBisselved 30g in 100ml of wetes,



(4} ATP dlsodium (0.008) atadble shile frosen - Recenstitusd
Jjust bafore use with 2nl of water (sufficient for four tests).
Soth tasts and blank should be from the seme seluticn, The
solution 1s sufficiently stable fer severel weeks while
frosen,

(3) molybdate sslation ~ 2,9% ~ Ammomnum molybdate -
U)o MOy 0., +4H20 in aistilled wetex,

(6) Fiske and Swbbarow sslution (for phosphate sstimation)

Mded 0,55 of 1,3.4, ANSA %o 19%m) of 15% sodium
bisulphite and S.0ml of the 20% sodium sulphite. Stoppered
and shaken wntil it dissolved, (If the bisulphite selution
is 0ld, more than Sml of sulphite way be nseded, in which
case, more sabhphits say be edded, 1.0ml at a time shaking
well after each addition wmtil complets splution is obtained) .

o WWMM*MM:&.WM
(8) S wslphurie asid < 2Sal of concemtrated sulphurie scid
wes poured into 155al of weter with stirring,

Into 15al test tubes or centrifuge tabes leballed

Hegneium tris buffer - 3,0m
Crestine selution 1a0ml -



Both the tubss vers placed in s water bath at 37%, Added
replaced into the bath and incubazted for 60 minutes. While
mm;mmntum%‘w the following 3 test tubes

Molyedate OeSml OSml Oeliml

™ selgheric OeSml OeSml OsSml

Watex BeOml 3.0m 3.0ml

At the end of 60 minutes incubation added to tubes (1) and
(2) 1.6m) of cold TCA %o stop the reaction, Mixed by i ere
sion and centrifuged, Transterred 2,0ml sach from Test-i
into Test-4 and from Blank-2 into Blanke5. Allewed to
tubes (K0.3,4,5) 0,25ml of Fiske and Swbbarow reduser
solution and mixed, Aftar 10 ainutes the colosr was read
at 660mus Tube No.) referense, Determined Crestine
mPho kinase astivity for tubes 4 and S from the calibra-
tion curve (for inorganiec phosphorus). Substracted activity
of blank 5 from that of Test 4, This is corrected creatine
shosphokeinase activites in Sigme (Units ;-u
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APPRMDEX IV

ESTIMATION OF ALKALINE PHOSPHATASE (Varley, 1978)
(XIND ADUL FADL AND WALEER METHOD)

This method is thas of King and Amserong in whieh
disodium phenyl phosphate is hydrolysed with the iiberation
of phenol and disedium phosphate. The amcsns of inerganic
phosphste so formed is estimted colorimetrically.

() Buffer substizrets: 2,00 of disodium pheny)l phosphate
per litre of alkaline buffer, Filtersd and checked the M,
() Alkaline buffer (jH 10 3 0.8)

Dissolved 1.5g anhydruvas sodius carbonste in sbout
S00m) of water and then added 0,849 ¢f sodiwm bhicazbonate.
{(4) Acid molybdats selution: Riasolved 5.0g of aamonium
molybdate in 100ml of 3N sulfurie acid (14m) of sulfurie
auid te 8éx) of water),
(S) Aminonephthel sulfonic acid resgest |
(6) sseck phosphorus solutions Monopetassium dihydregen



rhosphate solution, Dissslved 3S.img im i1ml of ION mulifurig
said and made upte L00ml with water.

(7) Vvorking standamd; 10ml of stock standard vas dilubed
to 200ml with weter, 1,0ml of thig solution contains $.0meg
of phosphoruds

Ngssured S.0u) of buffered substrste into & test wube
and plased in vasar bath at 37°C fof stew minutes. Added
O, 3ml of the serws, stoppered the tube and ineybated at
37% for 15 mizutes, Removed the tubes and sdded 1,3m of
208, Trichlozoscetic acid, Shook well amd filtered, at the
same time, set up A contrel nd & blsnk, Fer the blank used
Cednl of water and 6.0ml of buffer substrete, for the control
added 0u3nl of serwm. and 6:0ml of waters To esch tube
added 1,281 of 20K trichlorsecesic seid, Hixed filter"hw
plpettes ous 5.0ml of each of the superastant.

Prepared & standard yanging from 1,0«5,0m) and made
stand for 10 minutes,; Resd the ssleur developed in & ooleri-



Serus Amylase was Ssafyed by the method of Semogys
(vWootton, 3?“) '

- The Anylese of serunm has & phi optimum in the segion
of 644 0 740, It is sctiveted by chlexide ions, so that
dilutions of serum must be made in physiological saline,

R
1. Buffered staxch substrete (pi 7.0)

Dissolved 13.3g of dry anhydrous disodiem hydregen
phosphate and 4,3g of bensole adid in 250ml weter. Boiled
and then mixed O0,2¢ of soluble stazoh in S-i0ml cold watex
in & boaker and added it, all to the boiling mixture,

rinsing the betker cut with additionsl ¢gold wgter, Continued

boiling for ons minutes, then cooled to Xeum tempersture
and 41luted %o 300ml, Kept the solution st 40° in & brown
botkle and prepared frashly sach month,

4. Sweck lodine solution (0,1W)

Dissolved 13.3g of pure sublimed fodine in & stock
svlution of 24g of potassium iodide fn abowt 100ml of water
and madie W one litre with vater.

R



Disstived S0y of potassius flurdde in s litfe water
and added 100ml of steak iedins mlution and sade upto oo
litre with weter. stored at 4°C in & Drown bottis.

Tese (%)

Biluted the amcwn I in 10 with 0:0% saline, piphtted
out 1.0ul of buffersd stexgh substrate inte & tsst tube and
Placed 4n water bath at 37%, Afeer 3 nimmtes, sdded O.1ml
1S minutes, smmmemmnamd&%a

Nixned together in order « i.0ml of Duffered substrate

8.0m) of watex and Oudml of Sodines Compored the cslouwr
Mm;rummmnhm ).

The csatzel tubs contaised O.dng of stazch, The
amount of ssarch which has been digested is sherefere,

The saylese unit 55 the ampunt of ensyns digesting 5,0mg of
ssaneh in thess osnditions, The anpunt of ennyms in O.0imi
of sezwm i»

e A
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APPENDIX VI

ESTIMATION OF TOTAL LDR
(Varley, 1975)

Resqenss

1. Giycine buffers 100mmolflitre (Soremsen), 7,508¢g
giycine and 5.85g sodiwm chloride/1 water,

2. Bufferd substrates pi 310,01 Add 125 ml glyeine
butfer and T5al 100mmel/) sediun Mydraxids to Sal sodiws/
lsctate seiution. Altermatively 4g lithium Lagtate sy he
used, This i3 mors stable than the sédium sslt,

3,  maD® solutton 10mg/2m) in water. Kesp at 4°C,

NAD® is table longer if dissolved in micotin amide
solutions (200mmol/l 34.4mg/ml)s It can then be kept wpko
6 monshs at 0=4"C,
4 2,4 - Dinitrophenyl hydrazine (DNPH) resgent. Dissolve
200mg 4in het 1 mol/l hydrochleric acid and make upto a litre
vith acia,

- J8 Sodiws hydroxide 400mmol)/1 (316g/1),

6e ssandard pyruvate solution 1 micromeole/ml, limg
sodium pyruvate in 100m) buffered substrate,

T RADH solution « imicrowole/) in butfer substrate



{(8.,35mg/100m1 assuming a purity of 83%X). Ussally supplied
as the disodium selt, molesular waight 710 of stated purity,
from which the amount cap be caloulated,

Placed 1,0ml butffered sebstrete and Oclal serum,
Diluted 1 to 5 with water into sach of twe tubes. Added
Osiml water to oms, the blank, placed Doth in & bath as
37°C and sllowed thes to Teash this tempersturs. Them to the
other, the test, added O.2m1 NADY solution and shook to mix.
Incubated for 15 minutes, then to each added 1,0m) DNPHM
reagent, mixed, left in the bath for a further 13 mimutes,
removed and added 10ml sodiwm hydroxide and read at 440mm
1 to 5 mindtes later, For sthe standard curve set up the
following tubss snd developed as for the test.

Agtivivy (u/1) o 167 33 8500 667 833 1000
™ g:'{,“' tion e 0408 Cel0 0s13 0.20 0,25 0.3

standard (ml) O 0,08 0,30 0sdS 0,20 0,25 0,3

Buffered _ )
substratas (ml) 1.0 0.9 Gu8 047 0s6 05 0Oud

uAD* solution 0 042 0.3 Ol 0s2 002 0,2
vater {(ml) 0e3 042 Oel Cul 041 0Osd 0
For specimens ﬁth scuivicy sbove 1000 U/1 dilute the sssum
appropristelys



VDY

sotn

NATH is odded in preparing the standerd curve simce
it gives & colour with DNPH at 400mm, NADY aleo dies but
in lagtate substrate the extinstion of NAD-DRPN is small
(0a015), B0 King 4id mot thizk it nesessery o vexry the
mam’:{



APPRRDIX VIX

ESTINATION OF SERUN GLUTAMIC OXALOACRTIC TRANSMINASE
Otathod of Reitman and Franksl, 193Y)

The serum 45 treated with the substrate and the libe-
rated mmm 4cid is allowed t» resct with 2, 4
dinitrophenyl Bydrasine and then with sodium hydrexide.
The colour developsd is read at S540milliimicren and compared
with pyruvate resdings, vhich is alpo trested similarly
at 37%.

Ssngenks

1 Swoek pyruvie acids O.8aml pyruvie acid wes diluted
%o 100ml, The pyruvic acid should be previcusly wermed
{(1,0mg par ecent of pyruvic acid,) 1.0ml therefore contsins
1.0mg of pyruvis auid.

2. Working ssandaxds 1,0ml of the stock wes diluted %o
100ml with water, 1,0ml oontains 108 of pyruvie asid.

3. Pnosphate buffer of i 7,51 Nixed 840ml of M/1S
disodiun hydrogen phosphate (11,8769 of discdium hydroges
phosphate 2430/15tre) and 160ml of N/18 petassium dihydsogem
4.  Swbstrates Dissolved 0.3g of LoAspartic scid asd

50mg of L-Oxo lutarie scide In 20 to 30ml of phosshate
butfer sdded 10% sodium hydromide to bring i to 7.5, Nade



apto 100m) with phosphate Duffer, Stored the sudbstrate in
refxigerator, '

Se Aniline eisrate resgent: Dissolved $0g of citrie
acid in S50ml of wveter to this added egual volume of redis-
tilled aniline,

6 Dinisreo phenyl hydrgasens resgen$s Dissolved 200mg
of 2,4 dinitrophenyl hydrasane reagent in 83n) of concent-
rated Nydrochlorie acid and sade wpto & lisre with wetar,

Ve Oséll sodium hydroxide ~ 16g of Sodium hydroxide per
litre of waver, |
poseds

Pipatted out 1.0ml of the substrate inte two tubes
@nd plaged in a water bath st 37°C one (the tast) sdded
Ocdml of the serua apd shook gently to mix, Emactly an
hour later, with tubes still in the weter bath added 2 areps
(0.07) ml of aniling citrate resgent t6 both ant 0,3m) of
sexrua %0 the other (blank), Left for 20 mimutes, Ints &
ssries of Clesn dry test tubes pipetted out the working
standard 3.5, 4.0, 445, 5.5, 6.3 and 7,5m) corzesponding to
35, 40, 45, 55, 65 and TSmg’ pysuvie acid, ASded distilled
water to maks uwpto 10ml. Kept in & water bath at 37°%,
After 30 minutes added 10.0ml of 2,4, Ainitre_phenylhydraew
sine to the tubes (test and standard snd Xept it at 37%
for 20 minates in the weter bath,

i o9



tob

Removed £rom the water beth and sdded 10ml of 0.4N
sodiam hydroxide and read at S40millimicron after ten minutes.
A standerd graph wes drawn and from the values got for the
test, the serum glutamic cxaloscetic transaminase sctivity
of sarum can be caloulsted (Varley, 1980).



APFRNDIX VIIX

{Method of Reitman and Frankel, 1957)

The serwm is treated with the substrats and the libe-
rated pyruvic asid is allowed to react with 2,4 dinitrephenyl
hydragine and then with sodfwm hydronide, The cvlonr deve-
loped is zesd at 320mm and compared with pyzuveate standaxd
readings which is aleo trested similamly et 7%,

(3)  stoek pyruvie scid - 1,0mg/al of pyruviec seid

(2) Vosrking standard; 1.0ml stock was diluted so 100ml
with watar, 1.,0ml con. ains &ﬁ'-mtjaz! wrm acid,

{3)  Pnosphate buffer of 8 7.5

()  substraves DLssolved 5,0y of LeAlenine and S0mg of
L.Oxnoglutarie acid in 20-30md of pheosphate buffer and added
10% sediom hydcoide to bring g to 7,5. Made upto 100ml
vith phosphate buffer,

(3)  Aniline eitrets resgemt

(6)  Dimttrophenyl hydrssine resgest

(7) Oyt sodimm hydroxide



Pipettad out 1,0ml of substrate in two tubes and
‘plaged in an incubstor at 37°C for few minutes to resch the
teuperatures 7o one added O,2ml of sasum and shook gently
to mix, Exactly half an hour later with tha tude still in
msmmmadwacetw?«mamu
reagent to both and added 0,2ml of ssrum to the other
(control). Xept at 37°C for twenty minutes. Then the tubes
vere removed from the incubater to which 10ml of 0.4% sodium
hydroxide was sdded and the colour dsveloped was read at
520millinicren sfter 10 minutes,

Into & series of dry test tubes pipetted out he
vorking stamdard 3.5, 4.0, 4s5, 5¢5, 6s3 and 7.3 ml cormes-
pomding to 35, 40, 45, 55, €5 and TSwijof pysuvic scid res-
pestively, Added distilled water to meks wpto 10ml,

Incubated 3t 37°C fer 20 minutes and then added one
nl of 3edd dinltropheny) hydrscine reagent to sll the tubes
(test and standard) and resoved from the water bath and
addad 10nl of O.dn mmmum:nﬂuumpmg
green filtar after 10minutes,

A graph was drawn taking colorimetar reading on
X-axis and concentration of pyruvie acid on ¥ axis, Frem the
vﬂmwiswmuat. tie sexun glutamie pyruvie transami-
nase astivity of the serum oan be caleulated (Verley, 1980),



TABLE IX

SUUBRATIONS IN SERUM 10TAL PROTBIN LEVEL DUE TO KADIOTHESARY IN G .NCER

PATIENTS
. o Yrotein content Groups ‘t!
Group Lypes in g/al com; ared value
A normal control 5,23 + D.25
Bong_cancer
Bl Before treatment 8.08 ¢+ 0.41 & ve BL 10,07+
82 Afear 15 days of .60 4+ 0440 A vs B2 2.05 Ks
B3 After 21 days of = . : o
treatment G 38 s 2239 A wg B3 Je84 N5
‘Breast cancer
c1 sefore treatment G.88 % U0.80 & vs €1 2.37 ks
c2 After 15 days of . -
treatmant 6eG5 + Ua34 A ve C2 2,11 Ko
c3 After 21 days of . - - ~ ;
treat ., 6e27 % 0,20 A vs C3 Ge30 Ns
Cexvix cancer
Dl Bafore treatment 7.25 & 0.77 A vs D1 3.45%*
2 aftex 15 days of -
treatmant T 7.17 & 0,34 A vs D2 5.36%*
D3 After 21 days of ; -
treatment 6s73 _‘t Ue59 A vs D3 2605 W&
Lung canger
5l Before treat.cnt 7.07 + 0.80 Avs El 2,63+
B2 After 15 days of ,
ueamnt 6.76 : 3023 » VS :»02 3016**
E3 After 21 days of - 2
treatment 6.76 ¢+ 0.73 A VS E3 1.81 R
Qesopnagus cancer
Fl Before treatment 7.10 & 0.14 A vs F1l 3.78-*
F2 “frer 15 days of 5480 + 0.21 | hvsr2 3.04%
F3 After 21 days of . ) -
rreatnent uedl + 0.28 A ve F3 J.64 KO

**cignificant at 1 per cent level
*significant at 5 per cent level
K5 - Not significant

-y BE WS W g GR GE g W W N s WE s e R We e



TABLE 111

HLEERARIONS IR T0THL ALKALINE PHOSPHATASE ACTIVITY LUR (O HADIOTHERAPY 5

- we Mm A WA R M R W R R GE e MR AR M AR e e GE g o R N e

Group

M M e i N e e

A
B}
B2

B3

el
L2

D3

El

B2

k3

Fl

¥2

F3

Ty hes

Normal control

Bone cancer
Beiore treatment

afrer 15 days of
treatment

Aftex 41 days of
Lreatment

Breast cancer

Bgfiore treatment

sfter 15 days of
treatment

sfter 21 days of
trectment

cervix canget

fefore treatment

After 15 days of
creatment

Aftex 21 days of
troatment
Lung cancer
Bgfore troatment
After 15 days of
tredtment
After 21 days of
treatment
Gpsuiagus Cancer
sefoxe treatment
After 15 days of
treitment

After 21 days of
treatment

L I Y R

- e we aw e e e o

Activity of serum

- ws A s s e A

Alkallinse phosphatase Groups et

in Bod A units comparéd value
(2"u)

2,63 & 0,73
1‘»3& i 4425 A 9B Bl 8‘25**
8.16 + 2.14 h ve B2 6.84%%
5.49 : 2029 A vg B3 3, 35%%
9.15 + 1.86 A ve Cl BaT74%*
4.80 + 2.19 A va C2 2.57%
2,70 & 0453 o ve C3 D« T1NHS
545 1 0457 H~vs D1 e DY
4.80 & 0.98 ~H V8 D2 4.95%*
2.64 + 0.98 A ve D3 DeaDZI9KE
6.77 & 021 A vs EL 8.95%
5.80 i 3;08 & ve E2 2.75%
4,00 _‘: 3.02 A ve B3 1Q21H§
7t19 i 9'41 A VS f'l 70@97**
4029 2: G.BS A Ve ?2 2;47‘

*oignificant at 1 poxr cent level
tsignificant at 5 per cent lewvel
NS -~ Not significant

-, WA g A N W WM e Wk W e

- e s e ww em we



TABLE IV

™~

HLTBRATIONS 1IN LERUN AMYLASE AUTIVITY LUE 0 nAUTOTHERAP: I CANCER PATIENIS

W e e s W W Sn e W SR MR W MR Gp WS W WP Y P W @ NP WR S g W B M Wk ap WP WA W MR R Gk W e we W W

Activity of serum

Group tyoes Sroups gt
21{::;31‘° comyared value
A Normal control 168,00 + 23.48
Bune canceg
81 sefore treatment 246.13#31.29 A ve B1 . Se04%*
B2 Afte:r 15 days of -
trestoment 210.29433.91 A vs B2 2,62
B3 After 21 days of PN T , y aaw
treatment 208.00436.33 A vs B3 2.39
Bigast Cuncer
ci Pefore treatuent 217.952443.46 A vs C1 2.59%
c2 Aftar 15 days of _ ‘ X
treatment 182.86118. 46 A vg C2 0.768S
c3 After 21 days of ; - *
cre. tment 159039:10000 A v C3 JeO1NS
Cervix cancer
pl Before treatment 215,66425.68 A vs D1 3.09**
b2 After 15 days of 205.71+18, 66 A ve D2 3.36%*
D3 After 21 days of . ) . .
treatment 195. 00419414 A ws D3 1.89N5
Lung cancexr
El Before treatment 294.01¢11,84 A ve EL 8,25**
B2 After 15 daysz of ‘ .
treatment 213,33447.60 A ve E2 2,06n8
B3 HEter 21 days of L
treatment 200-06110(‘)3 A vB E3 1.88&5
Fl 5efore trestment 200 ¥ 12,50 A vs F1. 1.76 ks
F2 After 15 days of : . . .
treatment 171.‘5:14. J0 ﬁ vs ¥e 1.791‘39
F3 After 21 days of . . .
treatment 170.00114.14 + v8 F3 Oellns

“giynificant at 1 per cent level
*gsignificant at 5 per cent level
kS -« Not significant

M W B g W s e T un wr W e W Sn un S W W W e



- e v ..

- e we

B1
B2

B3

Cl
ce2

3

p1
D2

D3

El
EE

E3

Fl
P2

F3

F W G W Ar W M P W W ™ g Y e W

- e

Normdl control
BODG 8r

3efore treatment

Afver 15 days of
treatment

After 21 days of
treatment

Breast cancer
B .fore treatment

Aftar 15 days of
treaguent

Afcer 21 days of
tructment

cervix cancer

Before treatment

After 15 days of
treatusent

After 21 days of
treatment

Lung cancer
Before truatment

After 15 days of
treaAtment

After 21 days of
tre2tment

Qesophuagus cancer
Before treatment

After 15 days of
treaument

After 21 days of
treatment

HS « Not significant

- e = e

**sign. ficant at 1 per cent level
*Significant at 5 per cent level

TAGLE VI

Activity of
Serum LD aesdi-
vity units/l

W em R MR WR AR R G G e W TR W g, T G We A W ™ W

259.50418, 06
152,00+ 31.62

108.004 15.00

2684874 53.30
138.50¢ 53.15

105.30¢ 7.50

265.00410,00
209.25 3 44.14

110.2048.50

272.50+22.90
125.20 + 20.00

107.00 ¢ 15,20

290.00410.6
132,00+14.14

101.00442.40

vs

A Vv8

£

#i

A

vs

vE

ve

vs

A VS

A

vs

vs

H VS

A VS

ve

vs

vs

vs

ALTERALIGN S IN SERU. LACTALKE DEHYOROOG: BASE ~ACTVIVITY LUE 10
RADIOTHERAPY

Groucs
compared

- e e ey W e oy

Bl
B2

B3

Cl
“2

<3

L2

b3

Bl
B2

E3

Fl
F2

¥3

- wn W e oam e W e W ws W e e an w v e W ¢

‘t’
value

- - er ew we =

G99
2,856+

Je31N&L

G 8T**

1.57ne

Oe32ns

Qe TI*

4,88%%

4,05%*
1.2405

D¢ 35NS

S5.84%*
1.34u8

J.04 1S



L I R L. ]

é

Bl

B2

B3

c2

C3

Dl
b2

D3

Kl
E2

E3

Fl

F2

3

Norwel control
Bone cancer

Before treatment

Afver 15 days of
treatoent

Afcar 23 days of
treatment

Breagt capncer

Bafore trcatment

Aftver 15 days of
treaunent

After 21 days of
treatment

Cexrvix cancer

Before treatment

After 15 days of
treatment

Aftexr 21 days of
troatment

Lung cancer
Before treatment

After 15 days of
treatinent

~fter 21 days of
treatment

Qesdhagus cancer

Before treatment
After 15 days of
treatnent

After 21 cays of
treatment

e TR P S .

- we es wm -

TABLE V

activity of creatin
kinase in aigma

Uunits/ml

4.82
Zed3

1.33

3.90
2,00

1.25

2.35
1.75

1.20

4.93
1.25%

1.06

4.25
225

220

e mm S g T ER ER G WR MR B um R R W R W e e W e

**sigrificant at 1 per ceut level
*significant at 5 per cent level

RS - Not significant

-

0.58
Je 81

0.87

3460
U.58

.45

0.78
0.96

0e57

.29
0.35

0,23

O 64
Se35

0«28

- e e Y em W wm W e

ALTERATIONS IN SERUM CHREAT INE LLNas. ACTIVITY OUE TU RAUIOTHERAPHY
IK CAkCER PATIENT S

- NP e M My e e ww we wm  me e W

Groups !
compared value
A vg 81 12,43%%
A ve 82 2o 30%
A va B3 Ce 30K 5
A vs Cil B.13%
A vs CZ2 2430%
A vy (3 D, 03NS
A vs D1 3.,02%
A vsg D2 de 21NS
A vg L3 0.13K8
A ves El 11.,87%
A vs E2 0,02N88
A ve B3 0«57HS
A vs F1 7.08%%
A wg F2 2.63*
A vy F3 2.55%



TABLE VII

ALTERATLION IN SERUH GLUTAMATE OXAALOACETATE TRANGWMIN/.GE ACTIVITY DUE

W wp W WD W ar m o W e wm e s wm @ e

- e s we

)
o2

D3

El

B2

E3

Fl
P2

¥3

normal control

sone cancer
sefore treatment

aftexr 15 days of
traatment

After 21 days of
treatinent

BI ca
3afore tredunent
After 15 days of
trcatment

Afte. 21 days of
treatment

Cervix cancer
BeaLfore treataent
After 15 days of’
trestment

After 21 days of
treatment

Lung cancer
Before treatment

After 1% days of
treatment

After 21 days of
treatment

Sesophagus canger
Before treatment

After 15 days of
treatment

sfter 21 days of
treqtasnt

TO RADIOTHERAPY

@ W ® an W W W Nr W = en M e W W R o Y wa W e @

Activity of sGOT

in 15/l

8490 + 3.34

39.30
25,50

20430

35,00

22,75

15.13

32.00

16.25

12.87 ¢

44,50

29.487

20.33

42.25 ¢

27.75

16,25

:

b 4

3.88
3.62

1.20

1.22

4.13

3.07

3.24

0.86

1.43

1.50

3.51

5.90

1.00

1.06

1.06

" wr W P AN WP AR WS Wk TP B WS ws GR WR GR WR AR WE Wh ey Y NN W gn W W W G e e we

**significant at 1 per cent level
*significant at 5 per cent level

NS - Not significant

Groups 3
compared value
A vs Bl 14.75%%
A ve B2 8. 34>
A Ve B) 7.03%*
A vs Cl 14.76**
A vs C2 Oe17%%
A veg C3 3.12%*
A vs D1 11.04%%
A Vs B2 4013*'
A vs D3 2,29*
A vs EY 16.59*+
A ve E2 8o 06% ¥
A vg E3 4.02**
A vg Fl 12.895%%
A vs F2 74 31%%
A vs F3 2.90%

- em ey W e Am e ae W



TABLE VIII
ALTRRATIONS Liv SEKUM GLU.AMALE PYHLBRATE TRARKSMWMINASE DUE 90 RADIOTHBERAPY

- e e @ e W wr e @ e W SR W e W e wn W M am GF GR e VP N W me e e WE WP WE W e W am e e ee w W

N Activity of =GoT Groups e
Group Types in 1U/ml compard value
A Normal control 8.15 #» 2.60
3008 _cancer
B1 Before treatment 33.90 ¢ 3.11 A vs Bl 15,54*
B2 After 15 days of A Bo11we
treatment 20.60 i 2+51 ve B2
B3 After 21 days of A 6.79%*
Croatment 19.40 ¢ 3.11 vs B3
Breast cancer
51 sefore treatment 26.38 & 1.75 A vs Cl 11,73+
c2 After 15 days of c *n
¢ tment 15.80 ¢ 1.20 A vs C2 5.13
c3 After 21 days of . . : ok
treatment 15.50 ¢ 2.10 A vs 3 6.99
Carvix cauncer
vl Before treatment 20438 ¢ 2.56 Avs U1 T.44**
D2 After 15 days of N - o
treatment 15.23 ¢ 0.95 A vs L2 4.81
D3 After 21 days of + ‘ . v A
treatment 14.37% - 1.80 A Vs 03. 3.95
Lung eoncey
Bl B ofore treatment 39.50 ¢ 3.12 A vs Bl 15.54%*
s o s davs of 27.00 3 1,50 A vs E2 10,794+
k3 e B s ot 24,00 & 0.2 A ve £3 9547%%
Qaesophagus cancer
Fl Before treatment 39.30 & 2.12 A vs Fl 14.18%>
F2 After 15 days of . :
treatment 27.00 ¢ 1.10 A vs F2 9e01%*
F3 After 21 days of
treatuent 25.10 ¢ 0.8% A vs ¥3 B8,15%*

T ms A W R W R W @ SR W YE Gr G P W ENERNN W W S W WD g Y W e W we e e

**s5ignificant at 1 per cent level



TABLE VI

ALTERATIOR IN SZEMUN GLULTAMATE OXALOACETATE TRANSAMINASR ACTIVITY DUE
T0 RADICTHERARY

L R T T .

Sroup

- s w-

Bl
B2

B3

<l

¢3

Dl
L2

D3

El

B2

E3

¥l
F2

¥3

narwal control

sefore treatment

Aftex 15 days of
treatment

After 21 days of
treatment

greoast ca
dgfore treatment
After 15 days of
creatment

Afte: 21 days of
treatment

Cervix cancer

Before treatment
After 15 days of
treatment

Afver 21 days of
treatoent

Lung cencer
Bafore treatment

Afcer 15 days of
treatment

After 21 days of
treatoent

Oespihagus cinger

Before treatment
sftar 15 days of
treatment

iEver 21 days of
treatment

in 19/l

W B e W R WY W M M SE MR ee M YR W e W

8460 % 3.34

39,30
25.50

20.30

35,00

22,75

15.13

32.00

16,25

12.87

44,50

29,67

20,33

42.25

2?:75

b <

b4

3.88
3.62

1.20

1.22

4.13

3.07

3.24

086

1.43

1.50

3.53

5,90

1.00

1.06

16,25 4 1.06

GIours
compared

A vs

A vs

A vs
A ve

h VS

A ve

A v
A vs

A vs

- oar M W e TR W e R R W AR ap OB Ge EE M WS WA W e N G W e e W W aw W S g

sesignificant at 1 per cent level
*significant at 5 per cent level
KNS - Not significant

- . e

Bl
B2

B3

cl

c2

C3

D1

D2

D3

El

E2

E3

Fi

F2

F3

- g W me M e W oW

- e wE e e WA R R W mr MR WB ew W M e s R mp e we SE A e

Activity of s00T

stt
value

14.75%*
8. 394>

T 034>

14,76%*
Dol TR

3.12%*

11.04%%
4.18%*

2.29*

16,59**
B 56% ¥

4.02%%

12.85%
(%2 Al

2.90%



