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I  IKTBQDUCTXOH

emmm -  a nysteriou* plague and the greatest bugaboo 

of MB, is itse lf plagued bar scientific double tiH&kt on 

tun nan hui# it  lias bean speculatively described as tin

beyond conprehension by Honan intellect* on tha ether Haiti* 
mankind Has Hsan repeatedly proodsed a victory against 
canesr (Mann and bops* 1979} •

lhar# arc about US million oanear patients in India 

cot of 0*0 billion suffering fson tha draadad attaint in tHo 
world, Thara Had Haon an addition of $ lakh people* who 
fail a pray to tha fatal ailasnt of oaaeor in tha eooatcy 
ovary year* Most of fit  sole patioats ware tha vlctiaa of 
tha oral oaasar and tha osaan suffer fson oanear of tHo 
eorvinotoroa (Gupta, 1907)*

in ona in four suffer* and on* in sin dins of
oanear* bung oanear is seamen in western countries duo to 
snaking* censor in stssmsh is tHo nsin causa of dsatH in 
dapan mti Poland probably dna to their habits of using 
frisd ssa fish and pacifist rice* Liver cancer and Jaw 
tunour known ao Burkitt*a lynphona is noro coemon in African 

X OMMOMSn emikpla of W fy*p*t* 4*
*Kanarl* caneer m b s in xaofeutir* orodtKBd bv 
irritation of Hot oartHmm pets around umbilicus (panda* 
1993)*
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causer is * disease tk» t will teueh most of as 
dlrtetiy or indirectly (Cairns, 1905) •

Caneartissue competes with neranl tissues for 
nutrients. Cancer sells continue to proliferate indefini­
tely, their norther molt!spying day by day, One eon readily 
eaderetend that the cancer cella will soon demand eeeentially 
ell nutrients available to the body* As e result the 
normal tiasues normally suffer nutritive death (Guyton, 
lOdi),

Censer cells have s distinctive type ef metsbolina.
She rate ef oxygen coneumption ef eeneer cells ie somewhat 

below the velaee given by assmel cells, bet the utilisation 
ef glueese ie 9 to Id time# as mneh for nexmel tissue# and 
convert nest ef then into lactate, the lactate ie converted 
bash to bleed glucose, in the liver at e large net exist in 
atp, cenesr sells ere thus ’metabolic parasites* (beitninger, 
1990),

Peer modes of eeneer therapy applied at present ere

in the surrounding tissues following surgery or e tumour, 

in many instances, the advantage of radiotherapy ie  its  

ab ility  to preserve the f  unction ef an organ ee well as to 

minimise the mutilating effect e f surgery* Camas rays from
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aaturally Meorriag ndinetlvt isotopes on* X-rays are used 
asst often In radiotherapy against cancer (Bahadur, lt«J) *

fa e o r  markers are required lo r the diagnosis of 

nallgaant teeeera and to realtor the progress of teaser 

therapy la  man. Meat of the hitherto investigated teaser 

markers are proteins* snayaes are good teaser workers for 

diagnosis and therapy esntrel In men* hours esa eeaymea reflect 

ideally the changes la  mststoolian of teasers (sehmldth j$  s i . .

m » ) .

Vitamin a  taksn es carotens le  believed te inhibit 

certsln causers (Beshadri, itM ),

h
there la  m i universe relationship between the ritfc of 

cancer and consemptlon of foods that contain vltasdn a or 

it s  precursors* Vitamin a daf iciancy gonorally incraasea 

susceptibility to ehamlaally Induced neoplasia and that an 

incraasad intaka of tho vltasdn appears to protect carcino­

genesis In goat bet not a ll oaaoa (Kcisbnamoorthy, 1906) •

In tho present study os attempt has boon nodo to find 

out tho * influence of therapeetle radiation on the activities 

of selected serum enaymes* vitamin A and protein*
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X I JtSVXSM OF LITJHtATURI

Dm  review of U t « n i » » «  pertaining to tha study 

"IflflM M * of therapeutic radiation on aero* ensyme level 

in cancer patienta" la  diecueaod under the following 

h e a d in g s

1. introduction 

2« Hiatory 

3. Incidence 

■ 4* Type* of canoer 

I*  Distribution of eanoor 

4* Theorie* of cancer formation 

7* Prediapoaing factor*

a) Race
b) Heredity
c) 80K
d) Ago
e) ooeupation and environment 
€) Phyaicai factor*
g) Chemical factor*
k) Hormone* 
i> Nutrition
|) Infective agente 
« }  Drug*
l )  Aioohoi and
at) *f———pf factor*

8t Jhyaiologieai proportioa of eaaeor

Ci) uitraatruetural variatien 
f m  xanortallnatien 
(lll)L o e * of eoataot inhibition
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( i f )  R «iw «i fltUoiar adhasion 
(▼) bower raqtalranant of aaaon 

( « i )  Tiiialt of anabomoo oammfawot

I .  Biochaoical changaa in canear

(1) cmxfcotiydrmta aatafeolian 
(tt) t.fp(<< metrihn!Ioi ■

X iii) Protein aatabolim  
Ut) k a it m i in  M m

a. Acid pboaphataaa
b* Alkaline ptioapbataaa 
«t  Anylaaa
d* Laucina aadnopaptidaaa 
•* I*  Nuclaotidasa 
f# Trenaeninaaa 
9* Lyaoeyna
h* Lactate debydregenaaee

(v) Snayme in orina
<vi) Snaynea in other biological flu id  a

<▼11) Kaaynea in the diagnosis M  cancer
a* Exicynaa in the diagnosis of solid  

toaoara
b« Snsymea in tbo diagnoala of nataatatie

^atftffaur
a# Snsynaa in tbo diagnoala of sandstea 
d* othar easynss 

(v lii ) laoensyaea 
<ix) Minarala 
(x) vitaaina 

Cxi) HozaoMt
U U ) Cyclic AMP and cataabolaaainaa

m A ill MLuuik MBBiai MeObAflftAB U tl TQMfrtUT SMUnMKV
a* onoofatal antigens
b. carcinoembryonic antigana
o# A lfa f  etopcotaina



d* Sctoplc poXypotXdos 
•* Eos4noph41o prota4a

10* Diagnosis of oo&oor
a* Hiftol«gie«X naaiMtiOB  
J»« CytoXogicaX diagnosis 
c* Flooroseant Microscopy 
d* ChonioaX tost

14* Troatoont of oancor 
(4) RidJbthmiqr 

i «  Histoz;
b* Applications of radiotherapy
a* Typti o f <****< ■<«»«» ndlBtiAOl
d« Dost and risk  dnffood 
•p Sffoeto of radiation thorapy 

(44) 8 « m  
(444) Chobothoronr
(it ) Xononothorapy 
<▼) Diet 4n caneor thorapy

*• mss$m$s8&

A scoop of ca lls  in tho bodr suddenly start aaltip* 

lying irregularly and form *  loop or a toaoax. T unoars i n  

o£ %mo typeot mil (qntinf> Aftwifrii,it*I nod persistent

ooXX division that resales localised at tha spot of origin  

results 4b the no ©aXXod toncsre* ooXXo any

bo carried by the bXood stress o r tho lynphetic n r «m  or 

44ooe% penetration, to ether parts of tho body# «hcn  thsy 

say jlwî ioo Mooadary tf m̂î oy eXtinstely rosuXt 4b tho

death of tho or gaol so and aro ©aid to bo nalifsisat* the 

growth of malignant tumours 4s known as cancer (Panda, 4902) •
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I* Hl*torx

cmaomx wa* known i »  antiqcity, baing daacribad in too 
oarly wrltt>m« of Orta)t and Rw ant. vamsar* in sgyptiaa 
•smnios dating bach §069 yaara r«pr««a«t tan first known 

human malignant growths, although tbs** is patoalogi* osi- 

donso of toon* tamsars occuring in dinosaurs and othor prahint- 

oris animals (John Laaalo, 198S).

*• isamaa

Caaoar death rata* *«ry — a w i ly  batman eooBtxlea. 

As an s im d Is  tht hlnhast sa lt daath cats snons

46 tomlxiss raporting ssoh information is in fieotland# 

follovad by Caacho Slovakia, Uruguay, and iasica lis* fo r  

woman tbs hiohast oancor (loath ratos ars in tha natharlaads* 

folXowod by cbila* Danmark* Vracaav and dootland* Tbs 

Xowast cancar daath rats for both samos is to Thailand*

Japan loads tha world in both mala and fansls stomach cancar, 

bat is  fist to braast eancar* Scotland has tha highest long 

oancor daath rats fo r both soxos bat is  Hot in  ntortoo 

cancar (I ntornatlonal onion againat caneor, 1989) • oral 

oanoars aro among tha most fragasntly oncoantarad sol Ijniwt 

disaasas to todia {bars# 1980)* too tosidoneo of cancar is  

msro to man than in woman to India (Can&a, 1993)* ton nunbsr 

of esaeor caaaa has iac roasad by wirtas of too incraaaa to 

too ralatlyaly agod population (Woinbsrg# 1995) # Tha



highest incidence of oanoer wee noted et the ege of 40-48 
yeere (WHO* 1980)*

*♦ US*B-2L£m9£

cancer is not one single diseese hat e eonpie* of 
neny disenses. About 880 distinct types of center here been 
recognised. These cen be grouped into four mein typest 
careinoa** amsemm* Lynpbene end leukaemia*

CexcinoMs ere: titan lira matte ud nrindnelly of enltha— 
Hal ceils of omdedensn! or ectodemeel origt»T *phrss 
include cervical# breast# din end btein carcinomas# About 
88 per eent of esmeer* are carcinomas.

sarcasm* are tMcmfo nede an nr< *>« i «# !!»  <%# connective 

tissue cells# ehleh are of nesodemel origin# They oonsti- 

tote m iy ebout 8 nor cant of hiM—  eaneara*^̂psiê̂pâe eiŝ̂eeôs as jaŝap̂e eêêe#p*es êp̂̂e®̂̂ĉ̂ êaa. aiŝe

bynphoms are eaneere in d lc b  there ie  eneaee produc­

tion of lynaboevtoe by the lynch nodes end spI sew i Lynehenes 

cenetltaste ibniit S nee aasm af *“«■— «

Leukemias ere neepieetie grow the e f l eucocytes (w.B.c) 

and ara character!sad by enceeslya production of the cells#  

fh#v ecnetltate *h—«*  4 nee eamt of buona cancers.

in addition the type# e f cancers snntioned dose  

d a re  any be n id i  malignant taneere {fewer* 1888)«



»

Hooplas** of ana* diffarsnt aitas and tissuas occur
been

ip  *11 spools* of animals that havostodlad* ffeayr ©ecor ia  

iowot forms such as amphibia  sad fish  saft many plants dsvalop 

callu lar raonttnna mm *—* * »  (jutn. 1985}•

a » eAtaMMtjfes mt (*>m m  foxn ŝHmA • Sgirxgff ff»sS ■■igglt I.. ttisSSSgS

7ht principal thsodss mp enneor formation ass gmm~ 
ra ilr ganatia or aongonstie. ?hm prodosdnaat srldenoo points 

towards ths ganatia thsory, *hia aogaaa that twsour daralop- 

moot hagtns with ohangas is  gsnsfcie information sneodad in  

lh » ca ll aithar Syr addition# alteration or subtraction,

ft0  rixnmm **d gonotlc | ttrrtft f ̂ y» sad eJsanioals 

nr radiation a an altar or ssbtraot genetio incarnation 

(Bahadur* 1983).

7* Pradlsposlnq factors

Dia trims (or  oaosas) of ttweur formation

baaB carclnogonaal * ara ndnom. Stairs ara bossver# a number 

of typos and sitas of tanssrs# share contributory or predia-* 

posing eaoaas ass taaoss and O d e l threw sons U fp t  on tbs 

possible factors intoltsd ia  naoplasla in  gaaaral.
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* .  mg*

whilat a ll racaa ara suaeaptlbla to Malignant diaeaaa, 

thara is  conaidarablo geographical m iit ia o  is  o ffta  inci- 

daaaa* W&it inatanoa liver tanottra * » »  vrewMSi i& latMHb

but mts aottxanaly coaiaosita saniao *#*4 eareinona of tho■ r
braast occurs acre frequently is  U i lu a  states o i m aps  

than in Japan (Thompson and Cottea# IIH ) •

*• s m s s c

the tact that not a ll  Insneao exposed to tho wmm dose 

of careinogeao develop cancer* indicates that host factors 

play an important sola In the cancer indaning procoae# 

Certain fw alltil ay# genetic disorder* nay tnoraiaa aim r ia l  

oi cancer (Petersdorf at f|«* 199$)#

e* aaat

finer* ia  conaidarabla variation in mac incidence oi

different tumours. Carcinoma a of tha bronchos# tongas# and 

lip  ara predominantly diseases of males#

4*

Zn aanaral tha nravalencs of tuanan increases ^ »*» 

ago* Cardnomss ara commonest ovor §0 years# ' Semi carcinotaaa 

occar in ysang psrssns* vhila rasa embryonal tensors occor 

only in childhood {savin# I f  « )  *



4ti nala*U

zation and around oil~proeoaaing area*. thin canear i «  

c»aoel«t«d with raaidoaea in  the ounbolt* *bo hapatooas of 

Afrim  minted to aatooattm an an^ktoadLaa* daoannaa 

H grotlng to HflWtii <MT t0 ♦*>* OOnhinaubal' 98 itid  OtatatO 

ham a rtanran il imr rink of <»«■*»» of th> otoaMUh* tarht■<■<«« 

tho tep trm s* of t w li o u f t i i  factors* An m u  of noth 

lung eaocor and eancor of tho naoal oinuooo ham boon fount 

onong nlc)*al rafinary w rk an  (ulteann cat aoloab* 198S) *

f. mM aAJuem

stopotitim bums on tho lip  of cloy pipo aaolnri 
prodiopoao to ean ian n  « t  this alto* Chronic irritation  by 
calculi in tho biliary  and urinary trout nay moult in

in fair«*akini)ud puri 

carcinoma. an inaus 

in tho pionoaro of a

sunlight (ultraYiolst rays) oapdeislly 

o nay rooult in baoal co ll or sgusnous 

«d  lncidoncs of shin eanoor was notod

Sorriooro of tho Japsnsso
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9* S W IS S  JfetfctSg

MOKC %fiaift 15 QardnogsnS ^ »»g fcyOyffgaTtTTTH 1 JffWp 

axonatlc adM O hava bew  iaolatad &.XXH& tOtoaCOO aMOha* 

Aabaataa and rir*ittnn aatpoaara act ayaaxgl it le illy  to liitroini 

aht 80000000 tC tl|l>| aMftals f.f|0O aCCCdC* sOdMtaM* 
ehnuiai * » i  aiafaii b is  ihmin associated with an Incur eased

m i).

dadicQoctioc 1 Aha stiOMsdwi# irtdiBBi and
thorittt -4UNI »■**»< iKMMHila. fahBflfltt mmm'km <l«ntii&t dlnethvl

nitreaawino banao |ot) pyrto  hydraalna* vinyl chlorlda and 

aovaral elhtr toxic aatarlala which ara foanft to ha ewrclno- 

goals* various dye staffs* aoiao oaf n ilrow  compounds oaf 

alkylating aganta ara known to ha earclnogaale <Jaaan* 1905)*

h, Horeonss

Cancans in certain ’target organa* particularly c a rd -  

nones of «M  toraaat soft prostate ass profoundly influenced 

in gsowth and behaviour by hormones. do they ana soon times 

claaalfiad as ‘hormone dependent** dons csacara nay ados
OH

following social stimulation* fo r laatanco cardnoaa of 
aodoamtritaa In  sMaeneaael woman notivl&a hormone roDlacemeat 

therapy and carcinoma at tha breast aaaociatod with mammary 

dlaplaala (dona* l t d ) *
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i*  autritioa

High distary fat n y  attest the risk  at colonic earner
JMtoi irj Jl 1 M m m u m + m H  air <a# oaat <m»4 a» <»■»««■ .̂ nr Kaa haa«

WÔ Ŵ W ^ '̂^■PP^^W^^apPO'' ^®WeW SeaeSIP^Up WeSU WPWeOSaiMMSSWe Weeae^SOWapO ae^OpO Se'e*SWaa

ls v tm ly  H U M A  to tlM conauaption of & U it, Censers of 

the lung and ether sites have heen associated with a lev
î ».a>iMa *| « « »— iw a_ eafotttia «a< atlaalafl. i *wm *■ê ^̂ wsû p̂ p̂®ô BPâ ^̂ pgB ^la^a^wii^anisaae'^seiew^^wssiF

vegetablas «»of>t*<i»s«*g f ytiitplif oeagpeends pay* inhibit <w*ypt w *~ 

genesis (Boyd* H IS ) * Aflatoxins prodused by fungi growing 

as the feed erepa are carcinogenic (sahader j£  <a£*# ifd t)*

i *  Itrfeetlve agents

V iral do*  ia  present la  a ll the tuaoor aa lla  and 

defearaiiMi aha n*w» aa4Ai» m im  j»# vinuwcsaenA naaantiaaiia*^o^^p^e^^aspo^^^s w a e w  wes^^p^ww^ea s e e s  e^perso ^ e  avap F̂'̂ aM̂ p ^ewv^^™i^ai^^^svoapf wa^^wvaaow^w^egyweap^^g*

of the other eaaeere of which there la  evidence o f v iral 

infection, the neat iapertaet la  eaater of the cervix 

eteril (Hiatt &  j | „  l f l f )  * the twawrogenic viruses may 

he o f two types* thoae that Infmee tmntura within a few 

weataj or the <afiMti«iit iy  trsoaf taming viruses# wtiisfi 

require months (jerry* H U ) *

varlooa dregs haves heon ghetpy* to ha m ipimfii *tya with 

*h« induction of esmear* nreaa are of *«aawm* t

with But (alkylating agents as wall as Inwewa aappreaslve
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agonts oaf Im o iM t  AU hoto tho potontloi fo r ooosiag 

ia  htmana (HttliVi

i .  s u t tea

Ooaoonptioa of olooholic tiiy in a ii h ti fciooa shoos to 

multiply tho off oets of" totoocoo —sting on ooaoors o f tho 

w afki phorytni* ooooptoogus, oof lorymu %ovy drinking 

«ioo oooooo tho risk  of liro r  m « r »  portlCttlarly  among 

cirrhotic potionto (mUbcKtU# IM I)»

-• m&m&mteJssm s

Caacoro way too aosoelo&od with or loot to oo oltorof 

hoot toosBo roopoaso* H«llgaant tumours con dovolop In 

othorwloo hoalthy toooto only i f  tlioro too# boon o hroshAown 

of tho hoot*o oarriollanco aachaniaa. on inerooood ineifoneo 

of mil I mrtnrrr aooociatod with ldoo>tcm administration of 

immtnooapprosoiiro frogs hos boon notod in potionto with ronoi 

tronsplonto (ftotoort g| £&•# IMS).

ft* gjiMr̂ tfbidfcowtô l. fMfttffljgtiia Ok# JMttMft* g g ilo  oasS3iw«MwUaJWo«i8MMMBHBSHUURB4IJCMnH8̂

Coneor co ils oro opooo occupying lo a in s  oaf profsso 

son  distortion of aum ndlBg tissoos* Obotruction moy too 
Otiisod tor ttmiiifl is  tho lmnoau orlaino fcoo *>*• « « i  i ap 

prooaing on tho M i l  fsoot ootsidop Doposlt* of tsmowr result* 

ia  tho fosootloo of oo infloomotosy ooodato of high protoio



content which is  Irtqm atl; blood ikaliwA is  in malignant 

« ie lt «t *  Thera i s  frequent progressive weakness and loss of 

in  malignant d isease. Pyrenla is  s f  sequent eocon» 

psnimsnt of mal i gnant disease sad is  i s n U r  due to infec­

tion. Progressive ononis is  frequently found (Thomson sad 

cotton* m i )  *

i*

The nucleus is  usually enlarged sad is  irsegolsr in  

outline* Beep levefinations os infolding* of the nuclear 

membrane gits sa irregular stupe to the cancer ooU^nueiai*

The nucleolus is  often hypertrophied* sad also the Maps is  

irregular* Host often the tdioehndxia of censor ce lls  are 

swollen and have structural differences* Poly sense are nsre 

abundant in cancer cells* Zn adenovirus -  induced tumour 

cells the endoplasmic reticulun is  ▼ary lit t le  hot ribosomes 

are sere* Cancer ce lls  have a reduced or under developed 

golgiapparstes* Annulate lamellae are most frequent in  

tumour oe lls than In normal calls* Soma pathologic inclusions 

are assn in tin  cytoplasm of tin malignant M i l  (Agarusi 

and sastry, l f « l ) «

S n  process of M il change in  which a c e ll loses its  

ability  to oontrel its  rate of ca ll division# and thus 

became a tumour call# is  called co ll transformation#



1 1 , zanertailsatienSt SBC ASSES

Normal m u  co ltu rn  do not «orvlv« indefinitely, 

Homb c a ll cultures dio of tor cheat $0 generations, on tlMi 

othor hand traacfocasd co ll cultures oro lsraortal and can 

gxor indefinitely,

U l .  LQ««

Bernal ce lls  in o culture stop prosing <ahes their 

plena msferana gosmi into contact i4 th 000 another is  

o tllt i tt (nfinf mt inhibition. Bat transformed ceils lock 

this property (Power sad Deglnevale, 1913)•

i f .  eodu'ffiHI co llo lsr adhesionSSaKsS si 5Sa m*m soeeff&«e ̂  ions S nssafiBnSB

or adhesive­

ness, Canser ca lls  do ast shoo this property.

v, kpscr

Rm bbI  e t lls , then green la  tlssae culture Invitro. 

generally ^nv a reguimsnt for a certain anoaat of scran 

or any s t a r  spec ific  growth factor found la  scran* la  the 

case of nellgaaat cells* this reguironent I f  at a il*  is  each 

less stringneat (Vollaeers j£  a l* . 1984) *



t . an 1r (rf A nfihonaa

normal cello  require to be anchored to a proper 

•ubotrete before going into the ce ll divieion cycle. **eUg~ 

nant ce lls  hovever, do not chew this property because of 

thoir ability  to metaotasioe (Roberta and Robertio# 1981).

Altboogh they pooooo o il the enzyme* required for moot of 

tho central pathways of M t ib o lia  e n s tr  cello  of noorly 

o il typoo ohow an aaomally in the integration of glycolytic 

sequence nod tho ?*C*A* cycle* Tho roto of oxygon conaoap- 

tion of cinoar  eollo lo  ahmawhit bolow tho valaee given by 

normal eollo. Malignant eollo otllloo $ to 19 times ao noch 

gltsaoeo ao normal tiooaea and convert soot of than to lactate* 

Tho formation of a molecule of gltaeeoe free loctato requires 

inpet of oix molecules of high-energy phosphate in tho liver# 

whereas the cancer cello require only two molecules of ATP* 

Hence tho cancer eollo  nay bo looked upon ao a metabolic 

parasite, dependent on the liver for tho aobatantial park 

of it s  energy (Lehninger# 1981) *

The eaaeer t im e  ooepetoo with normal tiooaea for 

ttotriento* Beeaoae cancer eollo eoatinae to proliferate  

indefinitely their naaber multiplying day by day the eeneer 

oello t i l l  demand eooentially a ll the nutrition available



i w G arbohvdrate sM tSbelism

a  4 M m w  In overall carbohydrate to s tn l « i  v e il an 

structural changes la  saccharide chains ef aeoferane glyco- 

proteins are seen in  malignant cells* The decreased content 

o£ simile add  and galactose# which ace canstItwents of the 

outer breaches of saccharide chains# has been attributed to 

low activities ef the corresponding glycosyl transferase 

(OJcaasto e f 4£««199l) • Tunour asaociatad hypoglycemia occur 

most frequently with neoplasms that can he loosely termed as 

mesotheliomas* A hypoglycemic factor which mimics insulin 

activity is  often demonstrable in cancers* Insulin Itse lf 

is  usually net demonstrable by insulin rsdieiiemse assay 

(PlovlnX at j&** 1979) * Serum sia lic  add  is  derated in 

enneer e f the corvid# every* yaglna end endemetrlum 

(Maity f t  e^## 1999) * The concentration ef eersm protein 

bound heme sea may be markedly lereascd in patients suffering 

from physiologieel conditions like malignancy (bodha f t  a l.«  

1991).

An absolute increase in the amounts ef hyeluronlc acid* 

ebondroltln-6~aelfate, and dermatan sulfate fraction ef the 

oral cancer tissues# were observed in eeneer patients 

(F ilia l at a *., 1991).



u

la  m « r  pttttBii then  i «  Blgtat «B9iBfer«tioB of 

total lip id  % phospholipids and cholastarol than in normal 

caaaa (Gupta Harean* 1981)* in tenner tiaaoaa thara ia  a 

epacific blockada of tha anxyno 3»hytoay# I  aittqrl glataryl 

CoAk roductaso which la  raapooalbla tor tha varioua pathways 

that produca, twang othar lip id  cooponants, cholastarol, 

dolichol* idigdBPBtt and tha isopontanyl raoiaty of iaopaa~ 

ta^fi ha a result of tha blockade* uncontrolled

cholesterol synthesis nay occur. Prostaglandins# prostacy- 

c lln i« and leukotrienes. phosphatidyl Inositol a and ganglia* 

sldaa display association with sapid ea ll pm liforation.

Tha aalla lar waahranaa da aa thair lip ids ta ll thaw, soaai 

studios have shown a significant inwar aa corralation batwaan 

tha lo rd  of plaatc oholastarol and tha overall incidence af 

eaaaar (sabine* 1981) • Breast cancer patients have a high 

M m  eholestarel and they hava poor prognosis (sarin n  a|*ff 

1983) .

unequal changaa in tha contanta af total phospholipids# 

locithin. 1 yaolocithina« 1 indo le  acid asad arachidonic adid 

in blood wasa revealed ia  patients with pulnonary cancer 

(Homan g& ||M 1982).
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1 U *

According to fieharetan n  (1983) muoela wasting 

la  patlanta with e u e «r  1* *  clot* evidence o f altered protein 

metabolian. in moat o f Hit canc ar patlanta tha plaaaa albumin 

ooaeoatratlon la  lav Cmooto j|  j&*«1982 and Rainaa f t  

1982)*

Benign tumour patient* have a hitfi mean easum total 

protaln levels l«a « about 7*7g/dl (M n a l 6*4g/dl) (Kapoor 

<ft a l«> 29839a

Increased of earum dvoeumetalne hivt

Man noted in malignancy* Laval a cf<* 1-acld glycoprotein* 

eerttloplaanin* and -anti try pain ara lnereaaed and *- 2-HS-

glyeopretein* pa gl^npieM ia 1 and praalbumln lavala ara 

daeraaaad and hepfcoglebalia and M aapatla  lavala ara 

alavatad la  aaaear patients* Sana group specific protaln 

concentration aaa found to be Ineraaaad in mala patlanta with 

canoara of l ymphati c tisane* K faaala %dth a lipo sarcoma 

has baan rasertad aarva tcoMth faotor In aarurn »«**

tumour aallt pradoood this factor in culture* Zncraaaad 

p-lipoprotain valoao have baan raportad in braaat carcinoma* 

The valoao for high danalty llpoprotaln In mamr vara a lgal- 

fleantly bale* tbooo In normal a b jic t i  (Bagahave# 1979) #



u

*»* sm m Jajaas

u r t i  niaaa fo r tha

appearance of abnormal activities of tm pw f in t*m saruau 

She iwcladoi ever production o f ttio enaynea by the tnneer*

*0 in the oooo with Alkalina phosphates# in osteogenic eereene, 

tanee* blochaga me the foot eysten through which onsyams
rut mm* 4tmAum#4mm mM mnm&mm Imp thO QVOOBBWO Of tnBBMiT* Where
nay bo induction of both «1)o U m  phosphatase and 5 *Nucleo- 
tliiiit in  **"— 1 ii«a r  ca ll a »*»•»> net a atilt to *,t*-*>,,> i« 
present* and change in permeability of tho c a ll allowing 

leakage of aolih lt < m p n  M o  tiso circulation*

<*> a sM L te M s^ sE s tu j^

Sonia aeid phoopataao ia  a variable biological marker 

in proetate canoar (Crawfold and M ia n  tflf) * fha valoe 

of elevated earea aeid rhoartmta aa la  eaed In the detection 

of bone aataataaea fn a  omatatlo eareincme* Aeid * * *>|||fn t i a  

activity In nan pro static tlaace la  lev bet pro static eeayaa 

la  diatlngnlahad free the contribution of orythoreytoa by 

being fo n o l etable* Prostatic Ac* tendo to bo conflnod 

within the gland onlaaa there io aaeoadary aproad or aanl* 

pulatiofw nigh serve acp haa baan raportod in patients with 

avaloorolif aratiwa ill aoaaa and tuprwiKi »»»<«■> lottkaaia 

(8obi» £$ j| * f lfM )t
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tbo a m  aorua add  pboaptti |«m  a e t id tr  ia  iaoraaaod
la  a il %yoaa of *■ «*** *—**— b| to ***** namial* hlfdiaatâ ^̂ F-̂ pr bibpb p ŵib ^̂ bpptib i^̂ b̂fBpibbhpbip bp p m v ^ p  w w a N F w w W

aoriaa add  phoaphataaa activity town* in U f i t  in eaaoor 

and tbo lovoat 2a oaaophagaai caacar (O iri, at * !• «  l t d )  •

fbo activity of thia onayaa ia  olovotod la  eoaaa of 

oaneara iavdvlao Q*X«tioot or livor* ttt  aataot of d a ta - 

tloa ia  a function of tbo typo of bona laaioa (Yoabooar* 

dboa H  «!•#  IM 9) • Aid voloaa oro loo ia  chronic oyaloga- 

neoa loukaotia aad laae raaulorly ia  aaoto aooloblootio 

loukoda« normal or lxiafei aooraa ara found ia  othar 1 aiilraat ia 

Plaeaxital alkaline phosphatase Ilka activity oba found ia  

aartai o f broacdiial oaroiaona Pttlfntt« Plaoanetal alp ih »*■PB W  p T B  PWB BŴ BBPPfBBb ^̂ OPB ^B^^BB^b ^PB^BFBPI^bb  J|^BP B M fB P V W  *f W W B W W p B B P  W B W W

aotivitr van found ia  **»* aora ad onto *»«»** ia  7 oanaar 

patients* HaLa cello ara baooa to produce a placental alp 

i lk# eaavae* A af ******<«» «#  alp muBnnna t »  tuaiurs

or tbo aara o f pati 1 awt a have ahowa aubatastlal w rit-*

tioaa ia  tb d r  properties (Harkel, 1972) •

«• is r isa

npcp *M a M  put <NM •* patlaota vita aaoka paomcaa- 
»<%tp hava ebnoxmallv hidi aanaa amrlaaa aetivitya aniv 

14b of the patients d t b  oanaar of paaerees bad and high 

Til na». damns amyl a oa my bo lawor ithhit aoraal ia  ooaoora
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with Uviff diseases (Jungles 1  a l«* 1983) • Aa^ltM  level 

is  increased la  a ll type# a f e«nB«r«« the m a im  increase 

saea la  pancreatic career <oirl# f f Sikm* 1 IM ).

« •  iHweint

la  a report aC 31 eases at neoplasm of tha liver# 

activity was within normal lim its la  3391 ef tha patients# 

elevated to twice tha normal range la  l i t  a f tha patlaata* 

and greator than 3 tlaaa tha normal range la  38* af eaaaa* 

Titwlna pypart’ldsfo activity *»my haaa reported ta ha 

hlghar la  pleural flu id  af patient* with eanear(Raa f t  §|«* 

1978) *

-  s : , i g ^ f s n ^ g L i s a E

1*1® activity which la  pitaaot la  lymphocytes 

isolated from tha blood of normal subjects la  marfcadly 

diminished er aat dataotai iia la patients with chronic 

lymphocytic leukemia (€&&) * la  certain patianta with GO. 

tha decreased anayms level has remained caaataat ovar ease 

than 34 aonths a f obearvstiea (Quagllata at d *#  1974)*

Ahnormally high activities of l » K  has been reported 

fa r patlaata with liv e r carcinoma (ashwarts* 1978)« the 

mean scrum 5* nuolaotidasa activity Is  laeraassd in a ll  

types of censer (o ir i f t  a£.# 1984)#
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*• m M & m m J m a j m j m s L

IS hapatoeallalaIP oareinosa 4% b it  boas sotod that 

m s  l m l i  ora conaiatantly hitbor than SOFT* 990T larval 

OSS the hlghaat 4B pBWf,pfftp w44Hl Ilamtooailolar carolooma 

associated with oirxhoaia. aaoT/aopr ratio waa t iM  tha 

hlghaat baing abova 3 (Yutahaahlmokawa <g| a l*« 1378)*

«•  fey—f « i -

with fHBttt# OpQ chronic aOWCytiC laotasia *f>4 ftlOX

with carcinoma e f tha proatata* bladder, kidney, urether, 

bat sat with m at bladdar papilloma (Bagmow#, 1978)«

k. haetataTd^gim gom m

Sha serum levels of total 1*—  oa wall aa UU 4 

ayxf x*m 8 wok a 400000004 4si Boat of the aaUgsascisa axoopt 

4a mao o f thyroid 4a which thmm  waa Increase o f total U S  

and leh3* total MM is  inoraaaad in breast carcinoma 4a 

advanced stages aa compared to early loaiona (sarevanen 

f t  a l»» 1977)* U S  playa a key tola is  tho normal to ll 
aiataholian asd 4a wmmm—b to ha elevatad 4a haaa naodaatio 

disease. total LBH aad i t »  ieoansymes coold aarva aa a 

biochemical paraaot ax* for tho dotootlo® of racii rromifo aad 

metastasis (Bhatnager $$ §1.# 1983) • Saras U3§ lavala am i



(*y «a i $$ j| *# m o ,

urinary *mylaaa activity Ms found to too grantor 
than 4n aorta in patianta with pancreatic oarcinoaM, fha 

activity of nuraninideee mm reported to ho elevated in tha 

urine of patient# with leckaaia* p -glocuronida *e in urine 

playa a cola in tha careinogeneala of b U A I« carcinoma*

**• B » ,f*g .a -8 «8 6 ..sw tg rt8 «.iia tag

In iM t n  with U m n im N  or ••

•• iaTO8t-4g-ffi8.ftMagi8.at .ggiit.ffiB8gg 

Acid phoaphataaa activity ia increaaed in tha
of pationta with carcinoma of t o  proatata* oeveral ether
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dihvdxoantt»— ABd » flt la  aMwHa mmA mtrnkmmtmm <nm mŵ ir' ^ P ^ g P " P ^ W P a i P w m ^ B ^ ^ ' ^ ^ p a ^ ^ ^ p  V p p  ^̂ P̂ P̂̂ a IPOO^^n ^VOOBO Ĵ P̂OPOO ^B̂ ^̂ P̂ nOpPÔ nn

041-4 gloooaldaaa and aialyl txanafaraaa In b rM it fiirc ln w

oat mryl aa&faoaoo b In ool o»» *»»»f^f h*vt bon  poopoaod In 

oonoor diagonala CBoaaan and nail# 1*74) *

*»• K ig a l i .is  .tiM -dia^nali gf_ni^at*% l3 otoop

in (i antra all to aolld tiwnnrpj tht tsnapaalfle ipnrgun  

of glyaolytlo « t p n  nay bo of diagnostic halp la  wataa- 

tatia cancar. An inoraaaa of eio ievtitic aaaynaa la  cbarac- 

tofflatle ton Hoar nafeaataaea and an looraaao of alkallna

»ynS «cld ybioiiftHrtr1* aaa any bo * « w § n gg im ip  notaomoao 

{Laitaaiw, 1971}*

»-..imm 4n PAun m gf —* sgaasggwS»»<s ^ iii«80iCTRirssssp.3gs*̂

Tha dotaxoliiatlonjbf aaaynaa in  onoOataa o f anknova 

origin  o f y hf^p sar Bbo d lfforooala l dlagaoaia o f 

aacudatoa* O lyoolytlo onaynaa Ilka lactata or nalato dahyd-

affaalon (achoddt j£  ||*| 1979}*

la  a l l Olio lo o o lo  o f



27

• s t if iM  tmA Wtt&SMUt earn *q— m imi

OBCrOBace* *2MI UC SrOBace *CVB1B OS COrt&OO* ©BtOTOClOnABap

HvtylcboXini mm2 hiiUMliMi utiiwirifiil jp abt atodjf m y  to#
}p*iyp«M><tihi*  Inr fba ftfUffllTIf 1 e d l  OSWlh iB eCBCm* StSOaS

my ba ona o f tha iRpocUst faetara invilvtd ia  tha pathe* 

a ta u li  o f ml ffimtiti Iran irormit 1 nm (SohidMli aad 

CM fetB# 1980)*

olm m im  m i  ■»« w—t m imp naamaial fa r  **m> « wmj4»i>

o f tamers* Tajaaiien o f parifiad fletm lasse bKoiutoi mom  

a conplota ragsasalaa o f *  ember, of tamers in animal a* 

uraonla results fsen b ilateral obstacle ©bstmetiea dee a© 

e palvlc emsar#

PetriNnlm* spemidin m# spen&ln|Mr© found le  

high*at m m t r t U o a i  ia  rapidly proliferating tlaauaa* 

laecoased t  l«A mthylaso activity ia  a Samoa ebaraetwria*
etic  af ml | nnanni a  crlveopscotlon sacx ia  isolatad ia  tea*» p b  ypp^^jp ^^vma^vmav 48hS8IBB» sn^p PBoan^noBF^p b^ sbiw b p w  oboto*

orina a f patiaata aim  aeata ayaloganoaa lanlcamli* A 

diatioct fora of sacm ©Xseesifl tsaaafaraaa baa bam'pmw _---m 4JLUI AWHSAHUi J>«rMmmAJMJI *j mm**
ctpotlii Ia  M llM It  with Tiinnliitilfl M m u h  (Sltmoiatxl 

at ai* 0 1982) #

W i l l *  y a m i a i , . . — -  4h  ( u n M *■ 58 *55»W'■■» iSS— iStOaiff

fbe a m i  laoaasyro p*t*oiry»# nm reflect tbs pcinary 

tmaara and tha raXaaaa of Aaaanayaai from destroyed aomal



ur* iittU h m  adjaeant to the t o t  

studied i& canona putisats*

fierun total urn easy** assay revealed higlter activity  

la  ouewr patUB li as coopered to controls* This Inereaec 

was doe to increased activity a* l soonaynas U*oh l#3 «i sod 5) 

In patients, Ths asst significant finding of l*m iaoensyne 

••say was tbs detection of absent x *» «  isocnayne activity 

la  77% of patients which could be doe to either defective 

association of subunits (it ant it) o f lBH4 o f alteration in 

ths template resulting in d tfto tift  loh isoensyna formation 

and less of it s  activity (futeja e| a^*» 1980) • An extra 

bent existed in LfiH end Mm (Malate dehydrogenase) in. s  

few tueours at the peaition of seat anodic side of regular

were resolved into 3 consonant* and various fores ware t o m  

according to tho activity of aach conpartnent {yoahieura 

H  t|«# 197% whereas a significant increase of LS84 cad 

L0H5 except in cose of cerciaenn of toxoid  wee reported 

(Herbal* 1978)*

aj«f dies has bens described* she bene ieoansynee 

is  elevated in 90% prostate eancare that have netaeteeieed 

to bone* She Regan iaoensyne w ill be high in approxinately 

30% of patients with edvsncsd stage disease* serial nsnl-
q {  Afep



aa r^poBM to tharapaatla intaamaktioa (Crawford and 

Bawklaa* I IU }  * st* M u  r d w i  of tha laaanaynaa & M «

ACP-a »oA acp*j o f a m *  acid pho^ hataa* iaamaaa la  a ll  

typaa of aanaar mampomt to at* noraal (ftlrl j§  4&*,l»a«) * 

fha l aoanaynaa o f aldolaaa ham boon aha** a* d lffa r  in 

haM& aaaaaaa* irrt i— nr tnaoara at in* lim n  hav* b m b  ahaarmd 

to aontala aldolaao-A and not tha t « lw i  foaad in aomtl 

lim r  (M aarts* i!9 t )»

la* nlnara la

NtUgMBt diaaaaa la  on* th* neanaaaat eaaaaa of 

hyparaaloaada (atamaaaa and John 1085) * lapaMnantal tanaara 

lndicat* that that* la  a ralatioiublp batman aalnlm  incor­

poration and rimanhof (pt# concentration (AnflhilaM at a l*« 

19T1I* Hypar aaloanli nay alao raaalt fra *  tha ralaaaa of 

homo no xikio nabataiiona froai antmahnlotni tonaara 11*  th* 

ahaaneo of fh aM a l astaataaaa (Waatharall g$ a^*# 1084)*

In a larga aariaa of patlanta with bronehoqaalc earolnoao 

12*5 par oant « • »  hypercaiaaaUU* (*oyd# IMS) • Ttw naan 

aaara* iron laoal la  dacraaaad In a ll tn a t  of »«*«**** 

emparad to th* aotnal (MM# £$ £|.# 1586)*

Xr proa aa In alohal# aappar# p*«—j nanaanaaa

onottrs la  narl iliaral bland *** ** in  laohaaia* Ooooar and 

■aaaanaaa i*** ia  am Inacaaaad In laohaaytla laohaanSA# 

aspaelally In ahrania ayaloaytle laokaanla *tara dacraaaad 

aancantratlon of anlaaltai wad law rhatoldio* aoctaantrahiana



in lnafcemic bleed mm  also absarvad (mangel* 1991) •

Hodgkin*i i i m n  i s  associated idth exsessive tpttkt s i 

ires by liver aad spleen and results is  hypeferrsmie 

(Beeson# 1979)* Tbs asm m e m  sloe end selenlttt levels 

is  decreased is  a ll  type* s i seaeer compared to aasaal 

(d irt i m ) i

A XSStt avildllMM A# l»mowfcAaii*»»»»a»l■ «IU i*  *  * ^ e  aS'^a ^^^nmseeetmsm^sm a s j f  jjp^mjywpe^svd^ee^m^^^a^p^wstas w a s  aaai

normal serum calcium is  ssss i s  a variety s i  ptsstatis 

caxcinoaa, Patients with pro static carcinoma are found to 

b tft  hypophosphatemia (Daniels f |  H « «  1979) ♦

There is  a strong association between 9 la s  a s m  aalaniua 

esassatiatisa  sad aa increased risk  s i death from cancer 

(aolonen and aolonen, IMS) *

hyponatremia affaires* say result from hypoeorticalia® 

due ts adrena l replacement by sets static taasar 

(weatharell f£  1994)«

x# Vitamins

A high desage of vitamin a decreases the ineideae* 

and severity s i tsaser develepmsiit in inosulated with 

aurii^eercoma virus (Snifter sad Martin* 1979) • Vitamin a



n

tthtn as oaxotana In baiJUpwad to inhibit *iftrmiifmw

vitaaln C i i t  canon* inhibits* an w U  as an affaetlva 

tharapaatlc agent* According to othor siiinHaij no docs 

vitamin A (« ia ^ | « lt  IM I )«  MVWO. studios ioHoato tin t  

c M lt v i a l  deficiency ishihita tamo or growth in o p u in o n a l 

animals and poasibly in man# Riboflavin inflwcnsss optako 

of filmni tti a fninui 11 fi d*opg*t i t* ntlonst can instance tpt*1 

neoplastic ca lls  (Richards* 1SRX) • scran c^-tocophsrol alone 

shown* no consistent independent relation to thn risk of 

cancer* vitamin 1 did not Mon an association tilth any 

specific alto# Vitaadn *  sfwyi*oitf sttcwg ijn irpt fin

with selcaian on dia s i ah of fa ta l eases** Mo impact of 

aalanion ioiiwrifiy canon* sink aoseod to be notlcoahXy 

greater at loo senna vitamin *  concentrations (Solomon j|  a l«*

donna vitamin A level Is  aifp iflcanfly deeseesed in  

a il typas of oaos«r compered to normal (Qixi j$  j£ *# iW D , 

Klcatinsalda fled nl amm eaaiura in a small Dranmrtlon of 

patiants with #*nvf y*ojc synflivimei affsctod patients 

develop pellagra like Min lasions (Chowdhari, 19«0)*

« i .  HonmmaaVSSSSSSSSSm

Hypssdranallsm revolts from replacement o f both 

adranals by matastatlc branchial carolnone. in sons eaaas 

than is  evldanee of the acedeetion by tha tnmctir af ap p s t ^ a a m F a a a r S P  **^<a mmpaaw w m m ip m a  ewes a

im )#



(woatharali j|  ||M 1994) • £ lm tod  lanrala of calcitonin* 

Jmhni boon daacribod in patlaata with carcinoma* of thdfung, 

colon, brca*t# aad paacroa** ectopic production of vaao- 

proscin la  ooomon la  patient* with carcinoma o f ttia lung. 

Elevation o f plaana ncurophyain haa baan found In  patlanfca 

with long eaacar (siungaard g$ ||t| 19S3).

xAi*

S)W circulating level* of G W  i n n  found to bo 

doeraaaed* where** the data phosphodloatarasa oetlv iti woo 

Increased la  a ll  oaaaa of ccnear* Th# urinary excretion of 

and noradranellM* Mjro iMurneaod In ttn ii 

patients* After surgery the lervai* of €JMP Increased 

towards normal and levels of camp -  phosphodiesterase#

Decreased levels of fW f  any bo responsible fo r fto  loaa of
«*

contact lnhibitloa of growth In Malignant tissue. fhua

camp and catecholamine* haws aa important solo in tho 

pathogenesis of cancer (Patal g$ e&»« 1M0)«

*111. yuasar su ffers

a* onaafotal antigens* Oncofetal aatlganta titlclt arc 

partially or completely roproaaod in adult U fa  la  active-
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*>* G*mimmtor%Qn±a •utJLqmt Abnowal oom  cawinoanbryonic 

antiflan lovolo occur An o «tldo vwiiffcf of malignancies 

ptC lU iltrly in endodexmally terivtA tanuft of tho 0.1* 
tract oaf Inna*

«♦ Alfa~iotopgptolat is  oynthaoioad toy t ii liv t r i yolkma, 
mA  a .x .tract of tin  Hom b  fodna* Abnormal n r a i  1« m I i  o f 

ATP ba*o boon ooticod in m u  of pationta with hopotocella -  

lo r carcinoma* AXovotod lovolo of A»r oxo alao fomd in

AOClJLflifeJbO& with t̂ ttKhtflM3tUDSlXKMMI£ AiifS flMfrdTYOfid CSAlX CWfcJBBlo* 

noma o f teataa, ooery and axtragopedal at tea (Boyd, 1985) *

d» ******* Bolvootidoat Manr toom a an ia ia  taaaaBbad525a5wC5HŜmSSSS®MCBiiBKES3l' m foowmo
oooafeltioo o f iw%«w*ŵ «i « r  aMOoina that a n  normallv anerotod*̂ RRT TiR*iR B̂ PPRf̂ RR̂ ^̂ ^̂ P̂'̂ R̂RIWRR RRPRR. *IR'ai^RBRRB*̂ ^nR R̂ P ^̂ *RIR̂ B̂ R̂ P̂ ^̂ R̂ P̂RR ̂ P̂ JR P̂ PRRî R̂

i»y d n  « tU  origin* fitsr InoAodo f i t  hyporaoerotiono o f 

inaoiin m i y m#yi i> toy lo lo t ooXX tmoMuro# f i t  N*uAkt o f

■al»< nlm w tLtM * Ottd tilt oXOROtod aOXMm ACP AfitiVlty

aooooiatod oAtfi nonoofetlo o f pacoofodo (h*—"v»ft4 *tfto

Winniekr, 1974)*

•• fgftBa M W jH M rtR  * “ M * l « m » U » M *  laag c r t w  

iMui s ttf'II to oondoAn l argo onoontui o f on on 11 nuilit ifpn it of n 

XUto material (Ala ggoxd f|  ||M 1983) «

At* mam&iJ2i«2$8m

The w»-&tng iignaXo o f manor orot



M

«•  GtHRagft ia  bowoX or bladdor ha&toits 

b, a ooro that doo* a>t h«aX 

o* gnnoooi blooding or diaoborgo 

d* Thlckoniag or lanp An broaat or oXootdiofo 

•* Indlgostloa or d ifficu lty  in Swallowing 

f  • obTioao obongo in wort or nolo not 

«*  Hogging ooogh or fcooroonooo

laftbomtomr dinononiftSfidaBaBJUS8SK8uK̂ ^̂

« .  Bm Biiggfeal. glHBiBgWWi

til* t— w  u U i  a n  l — >H  and flx«d| a M d a i  in 

para##twi ••etioaad otftinftd, riio oortiono oro otodiod 

prying ftttontion to (1) tlto aytological >pp—r»nc« »  o f tiao 

toaotir *»*att*i igl tht rolfttionmia* of aboon e t l l i  to tfat 

owrirtm« i *«m  t l union. ftinofii iltT  on rnoorfo ti>* inwEeton 

of m*# ti ititoo ny ft̂ fQ tonoor oollo#

*>♦ cytoloaiofti diftqaoaioa Connor o«Xlo looo mo otlokineo* 

or adhoBivonosa olnrtcttE litie o f nomal e «U a  oo thot 

th«y tond to no oa it o ff fnon mo ■orf lira oaaily in  tlio^̂ p̂̂ p̂ ppyp *p ŵpp^̂ BP ai^*P â p̂ Tpp wppppvp pp *p ^ip^̂ p̂ tÎ p̂*T(P pî ŵwî PpiP ai^*rap wp^̂ p̂p^̂ p pp**

diaoaoo* Oran in tho proAnraalto ntoto* Th* ooUo «ro  

found in oaudatoo*

o* flaojrtistBt lifitiooD fi rloorftaeftnt adezoaeow with, afecridinaon5ia553iiiSfcSK5fto3Ro3i5(̂S383lpâMRoB536f|nHô ^p p p ^p *p^o « w * p *  w w p w ^ p p ^ p

orongo io  ft rapid and oagr prooodoro* thn tachniquft giwoo 

•  Highly polychromatic piotaro* th«t aorvo* to dif£«r«nti«tft

tho am of mo onelftuft from mo HHA o f mo cytopXftam *  mo



RNA staining *  flamming red er orange compared with UR* 

which y lv ii •  groan to yellow f lt o m m e t *  She malignant 

celle  otein mainly rod or orange and the normal c e ll*  yellow 

or grown# i  distinction which 1* rowdily recognisable with 

low power of tho microscope*

d* Chemical teste* Epithelium of thw prostate normally 

elaborates ACF* when tho epithelium is  greatly inereaeod 

in emetait e « in the f requent  massive meteetatio cercln— » 

tho eerum acp is  likely to ho raised to e significant degree 

Causers of pleeentei tissue may ho detected by the proeence 

of chorionic gonedotropie  hormone in urine (Boyd* 1985) *

the fire  modes of smear therepy epplied at present 

arm (i ) ftedletherepy ( i i )  Surgery ( i l l )  Chemotherapy 

(it ) Zasninotherapy mid (▼) Biot therapy,

i .  Radiotherapy

Radiotherapy is  the epplication of ionising radiation 

to the treatment of malignant d isease, ionising radiations 

deliver energy in photons sufficiently high be destroy tho 

censer cello  by impairing their reproductive capacity 

tjosiin, 1986) *
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»• Masaa
in wmwmxf 1899 voigt in H*otourg t t w n i  toy r t* j»U m  

naaopftiarangaal canelBoaa toy radiation* fraund la  Rowaahar 

18I6» tmatad a hairy nola and carcinoma of ««rv ix  atari waa 

f ira t  troatad in 1901 toy Radiation, ritotadi of tha long 

aa a complication o f doap radio thorny m i  rooognlaad aa 

aarly aa 1931 (dapta j$  j|## 1985).

*>' W ft fe «U «J f ,g 9 S U » t £ g H

Radiology coneara ona o f tha no at awaiting aapatta of 

thanipaatia aetolarataanta la  a lla laa l oncology (Canaan# 1985). 

oaaophagaal eanoar raoalva radiation tharapy for cara or 

palliation h e n  ftadidoglca, 1986) •

gppar and lowar half toady irradiation hava toonn 

utillaad to taeoat patlanta with adranead and aldaly antona* 

tatle long aananr (saiaaar and Rearaatlo# 1999)« Irradiation  

la  moot oanfal In U d M «  of tha tongaa# lip  and tha ctadc 

aoffioiaatly away from tha honaa# 3ha eawnonaat indication 

fa r  radtathamgy in in  tha nanaganant of patlanta with 

aataatatin toraaat eanaar fa r  tha ra lia f a f bona pain 

tiarnadL 198S) * Radlotharamr la  ltratly  aanaamad with 

tha aura a f earcinoauita «*p from tha Ohln *y*̂  from 

within tha haad and nook and pal via aa wall aa within oartain 

unifocal lynphorotleular and aobryonal taaonro (Sutton ant 

Ronald# 1985).



S?

** S tg «^ J & g *g j& g -g *S «^ g S

tocatogw rays ot O w n  rsys freei M ton lly  

occurring or a rtific ia lly  prodaead radioactive tlo M sii each 

no radian or cobalt-60* a n  in radiotherapy* the 

ionising offsets following irradiation load to the produc­

tion of fron radicals in the water noleealas of the ca ll 

nlcnoanvironnent* such froo radicals and oxidising ngonto 

intnrnot with mh  noleculas void produce a largo mutoar and 

variety of as* breaks and dsnago* Thus a change in  trans-

daath (Ultonann and Celesfe* INS ) • The chief Methods used 

arm external radiation (roantgent rope and radian)

(2) Serf ace application (radian) (3) intestinal radiation 

(radian) (soyd, m i ) ,

*♦ s t g - H f ^ a j i s n ?

fho physical anit of absorbed doss is  the rod 

(100 ergo per gran of tissue) ogool to 0*01 gray. Different 

hinds of radiation ore differently affection* Sanaa rays 

nay he 1/3 as sf feetive as aoatson rays at a doss of 

IS rads# hat only ¥2S as off sc ties a t 1 rad (Hahn at £}•#

Radiation thsrspy nay also induce naUgnsnt changes 

st other sites* Cancer has occarrad as a sscondsry offset



likely(Smith f f  a l* , 1982). She higher the dose the mere 

oncogenesis (Hammed f|  1984) •

*• ffigat.8 i . a a t a .  § « «

8w afltet i s  tm  fo ld  (1) Arrest of ml to ala and 

(8) degradation end destruction of ce ils (Boyd, 1985) *

Weight loaa was observed 4a patients on radiation 

treatment for local i sed cancers (Woodard, IM S ). Radiation 

beams, during troatmont almost always traverse the lung 

parenchymal ca lls  and oaasa structural and fancttonal 

damages (pain f t  a l*, 1988)*

Older parsons may hare diminished tolerance to radia­

tion and recover more slowly from adverse effects on normal 

tissue (Jain f t  a£«, 1988)* Ionising radiation oan cause 

ee ll death by a variety of pathways and would aero likely  

altar masferene permeability* High levels e f senm ensyme 

activity usually observed before therapy suggested increased 

leakage ef cancer ce ll easynes into the c&jbulatory system* 

She in itia l elevation was followed by e decrease in ansyms
ĉ fe.y

activity tharapy (nyandleha, 1984) */v

Vitamin *  and Vitamin 8 levels am reduced daring 

rediotherapy. Decreases of vitamin s, vitamin e, vitamin 8 j 

Bla and fo lic  acid levels were observed* Thiamine asd



M tw  folate* ««60Xbio acid lid  vitaala a levels ware low 

in 20*45% of t »«M » Malabsorption of vltanln and other 

nutrients ara seen after radiotherapy* Vitamin defi­

ciency « t «  found in patients who underwent radiotherapy. 

Radiotherapy thus has adverse affaeta on nutritional status 

of oaneor patients (Pruning £| a l*, 1985)*

method required complete removal of the tonsured organ* the 

effectiveness of sd|«vy i *  not only United toy the si»a  of 

the tumour toot aim  toy it s  distritotttioa* Sven a tory largo 

tumor can too fonovoi completely toy surgery i f  i t  has not 

spread to other parts of the body (Bahadur* 1985) •

ul" a ma*»Ma«
Chamotherepeut&c agents with cytotoxic offsets on the 

nest rapidly dividing sa ils  are used fo r easser traatnant* 

Methotrexate and sona related eonpounda are used for earing 

esrta li tumours* Antifolate t a g  and fluorlnated pyriml- 

dinar ara effective as antioanser drugs* Cyclophosphamide 

is  assd in treating lymphosarcomas* Hodgkin's disaasa as 

wall aa breast* ovarian and lung earners* Antibiotics like  

daunomycln and adiranyein are aim  used in treating 

leukemias and lymphomas* satural alkaloids like vinblastine 

and vineristina ara used in treating sona types of cancers

(Todd* S IH * *  1885)*



f  flMM'fkiMkIl MNlMW

*hia method direct# body•• natural defense #y#ten to 

coetoat cancer toy destroying invading organic and other 

foreign particles* Scientist# are trying t  variety of 

approaches including purified tamo or anti gents* substances 

isolated iron active that produce general ianisne

systen. Boosting the body4# a** defence neehenise toy gene* 

cloning is  also dene too destroy the eaneetette calls  

(Hehajen* 1986)*

*♦ » g u a * » g f g L A » «

Zt has been estimated thet the portion of total cancer 

incidence directly related to diet and nutrition io  60 per 

cent for voam and greeter then 40 per oent for non* superl*

Vitamin a taken as eeretene i s  believed to inhibit certain 

cancers* Vitamin C is  e censer inhibitor es well as am 

affective therapeutic agent* intakes of mineral s teqjtoeeh 

or toe lit t le  may favour the formation of tumouro* Dietary 

fib re  or roughage is  beneficial in aveiding cancers of 

gastrointestinal tract* Buttermilk la  found to be eneellent 

for cancers of the lower intestinal tract, time diet is  at 

beat an adjacent toe treatment end not e thorepy itse lf •

It  is  tailored te weaken the enemy (Sesbsdri# 1984).
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«bft i Kpi rti m K l  pm m *w  9«t «iB tB 9 to mm otokr 

•**» iafluoooo off thooropootio radioUon o» t m i  on**”*  

laoala in ©aacor potleitto i t  p r u w lt l in  tit* fo llo «iag

ftmtfmmtKsmt

u  fiolootloa off aobloeta 

i*  coHoetioa off Blood 

3« aapoxotloii ni m s w

4* *■ »«■ ■ > * *■  o f  OOSOO W sm m *ut*t.m

S* *«*io *tioa  of aaru* oitaaia a  

6* £okiootlo& off eraotlna Ififilit 

7* sotiootto* mi total alkallna itooaphataaa 

I *  satioatioa o f Mt^ltM

a* Eokiaatioo o f total laototo dOBfdMOiBtit

I f *  fiotlaatioa o f w ow ifiofcw oe oatoloacotato
tfoooooioo 00

'̂l g tOtiOOtiOO Of OOBOR fliOtoOOItO jpyroy Oo

I# folootiso ofwSBBBXptSwBFi

tAOhiooa Datioata p jo  ht*fc*iQifti>iif at ortalooioollo

jpOOOWB OOBOOE# OHOOiviog lUai'lMtnfcil Cl ra d ia tio n  Ot OKi 

PttnnaiMMBf laa iA i tfOOPitial ■ a * 1 ■*' 11 IllligO ■ tMBBO nTMlflOn fo r t tO  

0*00000 O ftttiv. Oiowr Harm O i l  t u t l a f  MOf M t i  tSOOtOd

with m m  oOm IM S  oooiof otslp tacfealgoo. ffeo radiation 

too fivoo M i r  fo r f  loo dagpo *  wook oaf ttio treatooat ooo
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• W l  to d «U m  *  total tuaour do** of $000 to 6000 xodo* 

***  petleat* vox* of both once* (xuffexing from different 

typo* of eancer) end belonged to tho eg* group of ) M l i  

*ea healthy individual* of both sexes oof o f tho sea* age

fho blood woo coilset*d « *  foU ov i (0***# lift)*
Tied o tourniquet (of aoft rubber tubing o f o strip  

o f beaiogej tightl y axouad tho * fp*- of -tho patient# o ##Qf>|# 

of inches above tho elbow, Hod tho w f»i«ot elench h i* f l * t  

f im if i  0 0shod tho *mrf000 *boixt tho pt**—* vela

m i t**o tuMiif ottrfeee of tb# oltolow Carnally tho aedlaa 

b a a iliii) with fob alcohol# allowod to dry# hold tho void 

iaaabile by preaolng 60 i t  with th* than* below tho olhow

noodle (]So*20} an leeh oaf • held long whioh woe attaehad 

to e dry starlla  syringe of suitable capacity# the asadle 

should penetrate tho vein fro * the *ide oaf et ea angle of 

50°  with tho serf ace of tho eta# tho level of opening of 

tho neodlo being b*!# **p**̂ *̂  to %*»# yida$ b#  eo tho 

blood woe eeee to enter the syringe* retrected the s in ge r  

slowly iw*^ < ttn deoiaid snoant o f blood hod entered tho 

syringe, B of ere twavli^ aooflo f fo*  th# vein* lessened 

tho teurniguet hod tba pstient naelench hie fio t ead m  the



41

Otl i i  ot tho point of ontconoo of tHo noodlo hold In ploco 

•  wmll pod o f foldod ganso noiotonod with 70* i | « M »  

withdrow tho noodlo* dot mho <i i t  imm  tho oyslnoo {not too 

v lfw m id f which might ooooo t o o ir A d  * and then tmneforaod 

tho blood to *  eeatrif age tab#. Preesors on tho geuee pod 

d l l  of £ actively artvoMt blOAdlaa f w i  •*»*« toewtloBEo*

Zt lo  ImDortent met mo Drossaro too oolntolood e**** o *****— m 
of five  minute** to psoront tho fomstion of o painful 

henetenn ot tho eito of puncture*

t> nonorol fim mi' ooooo«&JO«*i> ■» i Kii ..mggg

ftoo h\<̂Hl of too ****##*  transferred to o eentrifsge
U4nftflr illM d  te alafe* n s  eifit wui n t ii ii lly  rwirrr^d tad^̂ pip ww^vnv^^no o p p ^p  a o o o a  ap w ^o o p  ^o^p o * ov^o^^d* #n v̂̂ *̂i^Orr̂ * o ^̂ p̂

contrufugod oftor which tho supernatant woo separated* ' Tho 

sepereted u rm  woo f roaen m il mod for oneXyeeo*

4« Estimation o f esmn totol pro tolasraaaaii ss5».»t t «^ «»*igi» ■■ SEem*»css4A«to

dmoo ***̂ *#9 ooo ootlontod top tiered oottood

(fe ite* 1991)# Tho detail* oro presented in Appendix X*

1* Estimation mi eu m  vitneiA a* m BomimmpoSi.iSi ioSSwW: -

«ho v&uaiA a too- estimated by tho m ila sn e c U e  

acid methodAdyorgy end Poor son (1»6?)« the dotoile oro 

f it s *  in Appendix XX*
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too loot1 of m m m  total araatle* M m m  «*a  datar- 

«lood toy tfca $kym~kk% pcooadore# too 4 «M li«  of ifitoi) era 

ftooo l«i Appaedlx m *

7. iftlittaUoa o<

total level o f Alkaline p&oepfcataae in  m  « • »  

eatlnatad bv **>• Mathod adl infaifUa ant KaUuur

(Verier* » • § } *  toe jwrocedura to «toaa to i^ m iix  IV.

(Neottea# 1969}* fin  detail# is *  rraeoated to Appendix V* 

9. lattoatlon ot aatiai total Laoytta tofaytoo^aaa##

##### total laotata oetbydeoffeoaeo oe# WbtSapBtod ay 

the aethod o f King (Varlay, 1999} * too detail# ago preaan~ 

to# to Apponllx VI*

tod fcy Reltaea and Frenkel (1997} method# too detail# ato 

preeaotad to A#poodto v n .



* ftRBwBKBBt̂  w»*mSBHw J «& <ff̂ H»8S£«»Bfi<B&

liUllii *»* i*M»̂.«i«»«wMi'um».̂  ♦i>>niil na w*at (ma/bMMMudk
ftp *Ml R«4tMB «nd fs*aatt& (1997) M th«d« « * *  d «t * ll«  mm

pg»a« n fd  %m mppmo9i *  v i n .
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xv results as® Discussion

TOa roaaXta and discussion of tha stndy *xnfXanaoo 

of tharapaatie radiation on sanm af>ay«* XavaXa in oaaaar
oatiaiifca* ata dMoribOl *>>• follM lBB handiness

)

X# Distribution of patianta

2* Aitarationa in snXaatad fp'ifp— tyonriiittimnta 
dtt# to radiottiamfy

I* a* 10aX protains

b* AXkalina phoapbatasa 

o« AnyXaaa 

d* craatina Klnaaa 

o« baotata dafcydfogonaat

* * niatraint a awiio prii at it  a transaalnaaa
s i  i * a a M * a i a  MMdMH^aaaMbdbiJia dsaanaMb ^haa^i9« *4 8 tm ti pyravana trail.iiiama pa ana

h* v itn iB  h

Aa dascribad aarliar in  Chaptar XXX patianta o f both 

sanea saffaring iron fiva  diftoraat typas of oanoara dona* 

braast# carvix# long and oasaphague canoars) vara salostad 

fo r tbs study* Thay OoXongod to tsba ago group X5-5S*

T ih la  X nrn ra n ts  ♦h*  d iit r lb s t lc M i o f  M t i a i t n



4*

SAftLS 2

OZSriOSlITXOfi OF mgfCHFS

Ty paa of 
caocar mm traaat Cervix hmg  oaaophagtia total

tt Utt ar mt 
patlaata 4 4 2 2 It

2. Alteration* la  selected mmmm copstltaeats due to

The lc v ilt  of selected aeraa OBnitltuints aC *»***»«—̂ 

patients are coshered with Hit noraal levels at three 

different stages mi treatment (Badart treatment# altar 

15 days mi treatment waft after 12 days at treatment) •
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*• tiS 8 H S tg g t.fe ja H B U a 8 ift -8 S g S a g .i8 a l

Table XX f i fM  tfee alteration* in m m  total protein 

XavaX Sm  ta radiotherapy in different types ef eanser.

From the table i t  4a eXaar M at the earn* totaX protein 

level* ara significantly tncrax a d la  a il type* at aanear* 

enaapt breast cancer* before giving radiotherapy*

The m u  total proteinflevel in different typaa of 

eaneera in g/dl in Inuniitnp order in

RUm X <4.21 i  0*19) <  Braaat <6,88 £ 0*§0) <

bang (7*0? |  0*08) < oe*©phagae (f.tO j 0,14) <

cervix (7«2S + 0*77) <  Bona cancer (8,08 j  0,41)

In hone* cervix and oesophagus cancer a s ignif icant 

iaaraapa Cat 1 par cunt level) in  serum protein level in  

aaan before treatment* Xa l a g  cancer the increase 4a stgni* 

floant only at $ par cant leval*

protein level throughout the treatnant period, Xn bona 

****>,» protein XavaX returns ta annual by 49 days of

treatment itse lf* vhereas in aarvleal# oesophagus and lung 

caf nears, tha XavaXa aoua down ta normaX only aftar 21 days 

of treebeest*

tha prai XavaXa of



so
protein* (eonoclonal ianenoglobttlins or pm protoin * )«  

changes in the toraont levels l i t *  rfcoxoldii enAjregens# 

cortieo steroids# corticotxophin or other homo no* which 

wmt he decreased or olovttod in cancer nay inereeee protein 

synthesis and the M en  protein level d ie ts , it? i|« She 

m aon See the nnchanged concentration of total proteins in  

sere* o£ breast caneer patients nay he due to On non 

dlitorbtace e i the constant equilibria* between the pie—  

aainojesid* and root of the proteins in th  ce lls  e i the 

body* Generally i f  eay perticaler tissue lessee proteins, i t  

een synthesize nee pro tele Iren tin eniaej*eide of the blood, 

in tern* these ere ’(eplaeed by degradation of proteins Into 

other tissues which become markedly depleted (Guyton# 1001) *

b. nanus total * «**> tiIm isnhs issn

Seble ZX depicts the alterations of maxim total 

allcsline phosphatase level due te radiotherapy*

A significant inereeee in  sore* total alp activity

at i  per rent level i s  tens in e ll types of eaneer before
f  r  ain't* matvfrt o e v w i n O M i t »0

following is  the pa tte r is  total AbP activity 

(Bodanskv units) is  the dsensesina order.

Hemal (2.62 j  0*73) <  Cervix (6.45 |  0*57) < 

bong (4«77 £ 0*2i) <  Oesophagus (7.10*0.41)< 

Braast (9.15 ♦ 1.06) <  eons cancer (14*d%4*29)



S I

ZB bone cancer the total alp level is  increased about 

f it s  fold  before therapy* The alp values remain high after 

IS days treatnent i t  a l l  sasss of cancer* la  boss sad 

cervix eaaear tbs increase is  significant at I par oast 

level# whereas# in breast# long and oesophagus cancar tha 

iaaraSaa is  onlv at S nar cant taw*!.. - K*cmnt

in bono cancer* tbs ALP activity fa lls  down to i s i m I  in 

a ll other types of cancar after 21 day# of traa^aat* ' A c  

prosaist study shows maxi mum elevation in alp activity in 

bona oanear* This any be das to the sacration of large 

quantities o f alp by the osteoblasts# alsen they are actively 

depositing bone matrix, which nay diffusa Intel the blood and 

increase the ALP level (Oayton, 1981), Placental alp like 

activity was found in the sera o f opto one in ? cancer 

patients# which may be tha reason for inaroasad mean a l p  

activity found is  cancer* HOLa ce lls  axe sspecially  known 

to produce a placental alp like ensyae (barbel# 19?#) •
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fabla IV reveal* m m  alteration* to aarva a**la*e 

activities m m  t© radiotherapy. thmxm 4* significant 

toereaaa in aaylaea activity to a ll typaa eff camera axeapt 

oaantfiagqi* .

Vha aetlvlty of same a v U « t  (Vnlt/dl) in ttoa 

im?raflng ordar 4a aa fatlcMM

Kdnal (149*00 j  22*40} <  Oesophagi** <20©#00^12.50) <:

Carets <219*4% 29*48) < arrest <247*92 *  42*99} <

a m  <249*42 M 44*29) <  tong csacer<294*0l£it«44)

la  tana* carets* and long cancer tore© 4a aigatf toast 

increase to anylare activity re 4 par cant treat# vfeareee 

to tlia caaa re breast cancar the increase to nativity to 

significant only at 5 par care treat*

toa aaytaaa activity ratarna to carnal a ltar 15 days 

of treatneat to breast and tang cancar vtiaress normal acti­

vity in restored only after It  daya re traatnant to tana# 

and careix cancar* This toaraare to activity nay be dne 

ta tha incraaaad tatiiaga of aaytaaa accyaai predoeed by 

catta ffit a * t f * t
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8« r — c f m i f  kjmm

tmirn V indicates the change* la  aaren c m I&m  fcinaae 

activity due to radiotherapy in eancar patienta*

A ll typea of cancera ahov a aignificant inereaae la

followed lay bona cancer, oeaophagoa cancer, breaat cancer, 

and cervical caacor compared to Hemal* the activity Of oreo^ne 

kfnaae (in  algme enita/iftl) In the increaaing order let

Hemal (4,02 g  0*53) < cervix (2*39 g  °*7d)<

Breaat (2*20 g  0*41) oeaepiiagca (4*29 g  0*44) <  

done U.82 g  0. 5 3 ) <  bang cancer (4.90 g  0*29)

3*be total creatine Mm at activity reverta to pop**? 

level only after' 21 day a Ml treatment In bone and breaat 

cancer#* in cervix and long cancer# the level coxea heck 

to normal by 19 daye of treatment ita e lf. In oaaephagaa 

cancer oven after 21 daya of traetmeefc the creatine klttaae 

level does not reeds the normal*
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Table VX records the change la  nnts lactate dahyd- 

rogflMM activity in cancer before and «H « r  radiotherapy#

The enzyme activity iocs mama significantly * 7  1 per cent 

level in e ll types e f eeseer before treatment when eoagwred 

with normal* The activity pattern of lactate dehydrogenase 

(onits/1 ) is  ae follow#*

Lang (272*90 £ 25*98) >  Breast (268*87 £ 52*29) >  

cervix (265*00 *  10*00) >  Bone (259*50 ♦ 18*06) > 

Oesophagus (101 #00+22* 40) >  normal (100* 00+30# 25)

in e ll types of cancer# after 21 days e f treatment 

the ensyne levels eome down to Boreal (Me significant d iffe ­
rence) & i,ana. Breast Oesecfeueaxe cancers «k i*  ta diva

trataent to sene to normal*

Z*£Bi plays a key cels in the normal s e ll metabolism end 

is  elevated in human oeoplastie disease (Bhatnagar ajU, 

1983) • The results of the present study agree with the 

above report*
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Table V ii preaeata tha influence of radiotherapy on 

SGOT «etlv i^r« BOOT valeea « r t  lnec«tMd m m o I  fo ld la  

•11 typo* o i eaacar* Though tha level decreases on radio* 

therapy 1% dees not reach the normal even after I I  day*

i t  i *  likely thet SOOT w ill take •  much longer tine to 

attain tlie coxae! level.

SOOT values la  10A  of different types of sensor la

Normal (8*60 £ 3. IS) <  Cervix (32.00 £ 3#©d) <

Breast (3S.0Q+ 1.22) <  Bone (39*30 £ 3.80) <  

oesophagus <42*25£l.06)< long 44.$0£ 1.30)

The maximum increase la  SOOT activity Is  seen In long 

center and the ainiasa increase la  cervix cancer. The 

increase Is significant at 1 per cent level la  e ll types of 

cancer toafora treitwanlL

This increat# in soot activity Is  seen la cancer agrees 

with the observations of Oreeagsrd j t  <i®83).



60cy

>%*>*>>>* >*>*>>>> >>>>>*:>> >>>!s.>>>>> >>>>>>

3
]
3

<3E
o~2.

c<uE
-4-»C<D

cQ)E
-+-1OQ)
-4->C <+-q) o

g *
<0

cn
a

13-P lo
5? >-o JDci— -4—>
Q) ^ 7  <4-ro <  -<

-  OJ

<L>

> s?i>>>>>̂ >> >> >> >> > ̂  >>>:>>>>

> > > > > > > > > > % >>"> >>>*>> >>

—rO+ oto inw 8 in

l /n i  ui x o 9 S  qo AqiAjqov
o T"in

nor
ma

l 
Bo

ne 
can

cer
 

Br
ea

st 
can

cer
 

Ce
rvi

x c
an

cer
 

Lu
ng 

can
cer

 
Oe

sop
ha

gu
s c

anc
er



61

« S M «

M itt vszx givaa tha change® in «8Pt nativity doa to

In a ll Hitt typaa af wmmm  atodiad, the fiSff activity 

la  iaoreaaed tremandcwaly (significant at 1 pat cent level) 

baton treatment* m  patterned fitat activity in the 

decreaaiog order la  aa folleva*

1*1100 <39*50 x 2*12) > Oeeophagaa (39.0G£2,12) >

Bon* <33.90 *  3*11) > Bcaaat (26*1? *  1.25) >

Cervix (20*3? *  2*56) > HexaU (6*15 £ 2*60)

flitt activity pattern ia  ®imlla r ta BOOT* the maximum 

baino in lung eancar and minimum in  cervix earner*

After 15 day® ad treatment 80ft valaa® fa ll*  However 

they are a tiU  high wan compared to tta normal* On 21 day® 

treatment there i® only «  alight decrease, in a ll types ad 

canoar tha vnlnaa Being s t il l  higher than tha nernatt*

tha increased aativitias ad na aa even ad tout

o f othar y^vhfftfogf*>ei dl aeaeae, *Mtf*g d i  

primacy aanear (syandlaka, 1964) •

af livar
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V iU i IX deplete change* in lera i vitamin A content 

in different type* of eeaeer* the vitamin A content isk 

•cf/tt in different type* of cancer in the increasing order 

i» i

iiiag <14.50 *  2*10> <  Branot <15.00+ 2*79) <

Cervix <24*5© £.2*70) <  oe*oph*gu* (18.00*2.12) <

Bono eeaeer (18.00* 1*84)

A significant decrease of vitamin A level et 1 per 

eon* level in  a m  in  o il type* of cancer. the level* t o a ia  

significantly decreased even of tor the t m t o a t  for 21 days*

end severity of tononr development in mieo inoculated with 

marine sarcoma virae (fieifter and Martin, 19?3>. The 

resale* obtained in the present study agree with the 

observations o f o iri j|  (1986) «
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v* m m m m  m m m 8 m s
*PHm * iM liM IlfiS o f **»•»■ a n * <i» radiAtidB an

•ortn « n p i  lovola .to Otoe** pfttitota* vaaourrtod out with 

tow wtoh ©f wvwlaatlna flow* o f tow htotooolool Munwwitwxrw in 

maliamncy of vftzioai twewe* attaw w  i» tTioao tomato of tor 
IS tod Si daya of h d H t o t o i  tod oewpasiog to* tovoto 

at wach atogo of troataont with to* m m *1 «

Slghtaan patlonta of thw ago gj»ouj> US**** gwffoafog 
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$*o iitttt'wf w woow (Thffin 'w* ooiitsoi* #twd
Otar baittaaai ta whw ;* i‘i—1 ■ ig t  axoan*^mvwap^po'^^ppwp^^ ww# wopwow .ipp^u^m^p waaowwviad^*
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imt'tt*in*ii fil wr tod vltonto A wotw oarrlod out* to# roaults 

ftfr tn ln a l auew anowtoiwod Ti#l nmi
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tod to a ll tarDto of otooooo wnewot HMraaat oowoo** hofoow 

giving ndiothorciy*



so m a i (6#21 £  9*25) <  a raao t (0*88 ±  © • • )<  

l* «0 i 0 *0 7  £  0*98) <  Oaoophaga* 0 *1 0  £  9 * ^ )  <  

©ainrlic (7*2$ £ 0*77) <  Bona mmm  0 *0 0  <fc 0*42)

ZB boos* aarriB #  end oesophagus cancer «  s ig n ific a n t  

in c re a s e  a t  2 par can t l « r a l  in  aaraa peotain  la v a ! oaa  

eftfiB b a fa ra  tra a tm iit*  i a  iw g  aancar tin in araaaa  aac s ig n i­

fic a n t on ly  a t  $ par can t l « v 4 *  z b  b ra s s *  canar tbasa  was
A

BO «1 <m**!<§««» mfcimmeiuk la ozettlB Iw d BB n4̂ )thttrftDV enrea

aztar 21 Bays*

ZB HEHffljHf *h* |*w<** f̂ «» 20*02 £0*0*000 00

BB 15 day* a f ' treatm ent I t s a l f *  wbaraas 2b  c e rv ic a l, o «a o -

jpijayf aad ;laa$ aiHitiftirr tha laaala mtyf 000® ta fHMprvftl auly

aJEtar 21 davs of I raiilinan ti i

tb o  iB eraaaa 1b  t a t a l p ro ta ln s  In  j^wm a * fyftif a ^ f  b a  

aaa  aa ta a  prasaiioa o r aariiaa iy  a iavataa  l e a n t  o r ayazoata 

p ro te in s (**g^Qiy|fflyffp| iwM»«Ma^yij^n»i i*** gy  para p ro te in s) • 

Chances l a  tb e  Baxasaa la r e ls  l ik e  stxeo ld s* aailroae&s* 

c o rtico ste ro id s* eo rtico trap h ln  o r other bonaon®* which may 

b a  0 0 0 * 0 8 0 0 $ a *  aZawataO l a  t t w a r  say In crease  

syn thesis sad tba sa rin  pcetSLs le v e l (T is tz , 1 9 7 # * She 

reason fo r  tba  aaehs&oatl concentration  o£ to ta l «**a *»i«»* i *



m m m i of brotat ooaooar patltnli nay be dtie te tho aw  dietor- 

aoide and neat of the protein* la  tho cells of tho body*

A traaeodeua ioereeee in oortao total Al*P activity 

{significant at 1 par cant level) vea ooao in a ll type* of 
cancer before treatment. Following ia tho pattern in total 
ALP nativity {sodaneky fy> decreasing oitkwri

Kemai <2*02 ♦ 0#7S) <  Cervix <0*09 £ 0*§7) <  

bong <0*77 |  0*21) <  Qaaophagua (?#i%0«4l) <

Breast <**25 1*00) <  Bona caaeer 120*00 jt *•**)

in bona cancer too total 01*0 level ana inaraaaaf  

abect five fold before thermpy. She alp values eantiaisad 

to renein high even after IS daya of treetnent in a ll oaaao 

of cancer. in  bona and cervix eaoeer tho increase ana tigoi* 

fioant at 1 pat cant level* whereas ia  braaat* lung* and 

oaaophagna the tnwPoago naa only at
5 par root level. Bneept in bona caaeer* the alp activity 

can# down to oocieol in a ll other typaa of caaeer* after 

21 daya of treateeot*

The present study above nanisM* elevation in. ALP 

activity in bone eeaeer* Shis nay bo doa to 1ha secretion



i t

actively Aepoaltlag hoM M txta, vhich may dlffaae into the 

0*®*A and increase the m*9 le a d  (Ocyton 1991) . Placeatal 

a&* UK* activity «aa fottai i s  H a a m  of opto on* la  

7 cancer pstientn* >****> war im »*«» m u m  l«eiwfc«wl 

« t »  *l»o activity la  canoe* <Hatftal# 19?*)*

AH types of cancer ewept oaeophagasi

The activity 9 l  a m i  anylaae (unita/dl) in the iacree~ 

sia« order vaa aa follows*

Mesial <118*00 $ 23*40) <  Oeaophagua <2Oe*OC£l2 .S0) <

©Crain <219*40 |  25*48) <  t r a i l  <217.92 ±  43*90) <

aeaa <246*13 £  31*29) <  Lung cancer <294*01 *  21*04)

in  Mana* carvt* and long cancer H era vaa I t a l lk c n t  

ineraaae la  any!aae activity at 1 per cent feral* vharaas la  

too caae of toraaat eanear* tha iaeraaaa la  activity i f  

’ «< * ! « * « # iiniv at 5 oer #»*** i* * * i . ouoEhtaot * * * « i*

there vaa no s igni f i cant change la  aeraa aaylaaa ectivity 

hefora d  after treitiien t»

The saylaas activity returned to aorael after IS days 

ft# treataant la  hreaet ******* leaa earner* vheren ■ m*«*»*t 

activity can raatoreA only after 21 days of traatiant la  

hfiw *«a cervix cancer. vhia tnnranaa la  activity nav Me



n

to* to to* toe*e***ft t—Iran* *** m r u i i  n iay * im»

emamm M i *  into tht circulation*

< « m m j S n m m . t p M m

At i tynea a* h« m * »  M«aaDt .awMii ecofiar *>uhwji m

•ion lfiean t la m ***  » t  $ par eant i* r « l  to  creatine nto*«*
i«v a l b*£<M£a to**tONfent <«M 1» Jjn «*.»*• wi n p>»nrr<«nr *i)nm <*MM»frniia

«• *  a ig a ilie ts t a t $ p«r cant to t*i* to*, a c lif it f  o f

irrr*nt1 n* Irina aa i i »  atoaa* aw*fc«/» i i  in  th * Inrnfeaalnn e£ d «r  

*•*§

normal f€»2 4 .$ o, 4,|) <  Certto <2.15 $ 0*10) <

Breaat <l*tO |  0*01} <̂  0* 0*90*00*  <4*25 |  0,64)<

BOH* (4*02 & 0*52} <  Long eaxaowr (4*90 j  0*29}

Ola* total creatine *»&*•»*»** iid tott* was r*y**t*d to to* 

D ontl I* * * !  only after .21 toy* of treatment to too** an* 

fcreaat eaawoar*

2*  **Kito *n l long eanear th* l * i * l  « * * *  fetofc to 

norml lay 15 toy* o f treetnoat itse lf • to ****ph>gw*  o*»e*r 

even after 21 toy* «C txpitraent th* creatine kinase l*v * l 

* 1,4  *ot reach too normal*



’ ^  «S**53» i **T! t!» M J JK f..

fiijrroiiO *«* ont&tAiqf
mit 1 o*» «*** 1 w t l  i»  .p i  1 t«rapp o f  *•***'mm t t ifa ir i ♦ jraiifrum■̂ WOP* ^̂ PSW*P* 1W3e 3p*W0r nOOp np,̂ nnoanaBwOI,*|B OVm^n^nannO Opin PBWOtn*^^

ffiant eottDftxad with ix>zsml1> ♦>>» acti-vitar »■*■»•!» «# tAe*st»

!.«**» <2?2*5Q £ 23.90) >  Biroaot (260.67 4  53.2t) >  

Ceevlx (265*00 £  20*00) >  Bono (259*50 $  20*0$) >  

Qaaophagu* {202*00 jj 22*40) >  Hormal (200.00| 20*25)

In *21 th«

1 *

IS d*y*

1 of aancerA aftur 22 dsva &£ tru tian t ■ 

domi $0 wwiwMii ^  significant d iff  #*»

ytHf piny# & jgggr gplo 2a »h*  î ĵ ppaf

.̂ Ĥl oinvatod in htiTiwn miopl iwKi
♦

19922# Thm result* of tha prewnt

flf fir it >11 {11

ig g lf  with tha

«0@* lotn l* U tlA ) w«r« iaacroasod several fo ld  in a ll

j

m m m m t 4% did not raach tho a m i  «nre» nftnr 22 days of

i t  in i'f.f*niy tnnt soot w ill talc# •  pâ f̂ * tins to attain



Boot w l i w  la  toA  of d illa rw i types of

fa 1 mrrii in order M«r«t

BOBaal (8.40 $ 3* 35) :** c « v i *  (32.00 *  3.24) <  

Breast (34*00 £ 1.22) <  Boa* (39*30 *  3*0) <

0 esepbaga* <42.25 $ 1*00) <I»aag (44*10 £ 1*1)

olio aaslaww increase fa  aooo activity see ooaa la  

iBBaf and <** mi nlaum iaerM M  la  cervix eeaeer. zaa 

I vaa aigalficant at 2 par cant level la  a l l  typos 

lor before treatment.

The lasreeae la  0000 activity soon la  eaaser agrees 

vim  Ow observations of Oreeegaxd f§  sfc* (1003)#

(s) 5HS5-Si2HS«H V im .

Za a l l  tho typos of causer4 studied# the 80S* activity 

os# increased treeend coaly (significant at 1 par scat lo rd )

mo pattern of BOPt activity i »  tho decreasing order

boat <20*50 & 3 .1 2 )>  oeaephaga* (3»«00 1  3*13) >  

Bono (33*00 *  3*11) > Breast (24*37 *  *•**> >  

Cervix (20*37 |  2*10) >  Beaaal (8.15 £ 2*0)



t l

A ttn  IS day* of ifM tM B l m m  W*liam docllnad, 

now«nr«r, m m  mm* i t i l l  high m m  m m ***S t© tha noiatt* 

on it  day* traataaat thara waa only a alight daerea**# I *  

a ii feypa* a t caaear^ t§** valua* baiag ® till highar tiiaa .

B̂®®a ̂ «* 4̂s* *H|a *in^*'

yf |̂»̂ -̂|ni||ut| *yy 1

Xivar nmta nt® moh kt othaa xMHrhali

* i

m m

ana pr&iwury c a n c o r  i»ya®axajE*« *# w w «

iW « 8 EJteSSB»&

®mi sStwain & pontont §* jag/di in diffarant typa* 

$$y ift tiNl <■* yp*yy

L«ng ( i 4 *so^ i tss)< »* * * • *  CiS#d<>£ 2*7 ) <

Carvix Ud«f<£ 2*7) <  oaaophaga® {X«*0O£ 2*12) â cj 

Boa* cancar m*90& 1*®4)

ddftfc iavaX wa® *** » 1*  all. 

ranalaad aig&ldloantly 

for 21 day**

of vitaain a 2«f*3> at i  par 

typo® of cancara* «> * %aval® 

attar th* taa*ta*M&

DaCidaney at v ita iin  a  FP~Tr*si

naoplaai* low lavala at *****  vitaain a is

dt tha



n

a  high doaago o f v ito iia  a  d « « f « i « « i  thm ingidono*

and *o *a *itf o f tmaoar davalopaant in  aloa inocalatad with
a

nnrin# M tem  vim * (to ffto r  and M rtLA  1971)* Tho 

roaalts nhtu nofl in tte  ccnaant ■*»»*«  ta n t *hk vho ab tovt* 

liO M f Of G irl at <1®M)

Deficiency ** v ltndii A probably promt#* cancer* 

Radiotherapy <lo«s not inprovo vitamin a atatoo in eanear 

patianta*

th* circulation hooaoao of neeroala, 2* 0*0000*  inniwrOBO 

pernaability  eaaaad hy th# altored metaboliae of nalignant

c a ll, nor &•

larrala.

I t  i* that th* in it ia l 

1 *  followed hy aarkod 

of traatmant* ^ht a

of

in activity

y ho do* to
%h*

to w in r loo, i t  nay ho aald that radiotherapy though 

effoctlve, doaa not ofton oaoao a loot rogrosaioa of toaour

«o it**



74

Deaomi nation o f alia onsf«* actlriaioa at differoat 

stags* of treatment la  of prognostic importance, • «  1% 

gloss a clin ical avldonca of too « m t  of tensor regression* 

rspeoiall? ld activity 1 »  toe sera* «to  bo used oo m  affec­

tive diagnostic tool oof « •  •  good monitor of radiotherapy. 

Os la  fo ils  back to the normal level otter the eonpletion 

of treatment In t i l  {ernes o f cenewr*
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ggr different jpoeteihO* file reeetio# t*|fte iss

i l l  aNMkwlE h ltir* l |-^»ri»ritt n i*M lM 4  BSO fif %.m
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ooppor oolfdte 9 hjq, ng eoixtintiottaXy * ifio
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albumin and dlaeolved in 0*9% eodio* ehlorida eolation an
m
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(5) 21*5% *0410* aeletlen
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taboo <0 0*3*4*1 } 0*25*1 o f Flake aaf Stfeborow roiaoor

aolutloo *«»0 AftOf 10 OfJMStOO *bQ AOlirtfr*' I I I  OOOf

ot O M p  fabo *o»3 roioroaoo* mtoxoilood fTroottrio
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iit to  with w ear* atooaf a* 4pc fa  a kroon oottta*

Pi lata f aka - r w  I  fa  i f  a&tfe 0*9% aaUna» plpfttad 

oat l*fa& o f fafiotas ifcaaafc aobatrata iaaa a taoa t o t  aaf 

Placed fa  water bat* at ff*e* Attar i  ojaatea# afdtf  0*iai
o f SfJLtttef uriin uuNM̂t v aof fiMBajMcfeMf fur

a<M̂ c(
i t  ofsuttaa* a—otaf. t o  tube* fro * the bath aadN0»4«i o f 

wafklaa foffao aaiatfoa» a fatf aati aaf tAao asset ttta l of

'f li fH kjfe j iu f i  A « p a  m i p  tfpMhflfi f t  a ^ w a  a  j k « M M k «  «fe^hai fyt^^Kc ^ u h t  tm******a* owl at water aae o*ao* ac loaraop oaapataa ana oaaoar 

IflaMMUaaalV’ a t OftOaa »****  water aa m —fc lai •

tao aaattai tabe oanaafaaf a#4o0 o f otaaft# the
mrnmrnmat »& a/ltiUBiA BOMtowli H»j» IkguHk dt..flMOaof fa  fdMHBWiatW^ w b w p^ ^ p  w  ^owp ajpow^^wp^pp^ b^ w o o f p p  ww^wwp wpwi^ow p̂  pwwa p p o

fto  aafffeee aait fa  tao oaoaat o f aaaiaai fiaaatfa# t#0ao of 

atwatt fa  tfcoee otoa&afoaoB the aaiMMKt of onapao fa  tptfai



8»tt|



& m m m x  v i

OF IOTAS# t.BH 
(V.rl*y# 1975)

{ffetHod ©f ©Pdf m m  .a|S9# wiraPg 
l«©t©t©

l .  oiycia© M ri«rt loowno)/ litre  iammmmu  7**®$®

J 1 iffi f ne ŷ*<̂  §#o5y fy t̂HHi *fH7iffTfjfl%̂ l.. w©%©®#

I# Sufferd mbstr«t©t |H I0*O» Add 125 ©I gly«i*i«
ofhttlf^y i©©* 7jjU»i lO&IMli/l iiiiliwii ttV̂ yffilf t 1̂# fell Sttl SOCl&ttK/
N  ' ' '

IdStd&a w lw tj* " -  A1 tiwwMi»ig »l y An H thlwi vCitiEfcS'tll flMMV be 

©ft©d« t^ i»  ĵ © nsMNl ©%®b4© fjfcatf* tslw wtAti■© ©©2%*

a* *»©* ©elation ioag/a©i is  w*t«r. km*  *t 4%#

BAH*  4© tobl© SsByiwi 44 #*f ffufftTOl Iff ©§**©04© *ftfTlt f̂ r 

•olution* (2QQ«ool/l 24*4sg/&U • i t  ©•» than b© k©pfc opt®

6 «OQthB a* N P @ «

4» 2*4 *  »iai*rop*i©i*jrl. hydrasin* {cmfk) *©og©»t* Di»aolv«
aofliwfl la  hat I  m&l/l, h^dmehledc! »<■»*<< and abb© «>«*«> a f ! * « #

W# 4>H »*»* *

$• Sodlaa hydroxide 400*©!® 1/1 U4gA>*

4« StA&dard wfmvtA ««tatit** * at««rnm,ii1 ©/wi ̂  lima

todiai syrovat# is  100ml bof farad ©abatrat#*

$.*. HAGH n iatiaB  a Ip j*—IIMiT © A ta jMrfWaa m*i**m*? *>**>»



(liSag/IOial tiMBlag •  purity of AS%)• Orually ruppliud 

» *  tin  dlsodiam oult* o » l« ia l«r  wtiofct fid  o f rtutud purity* 

f  im  which tho oaoust eon too culoulutod*

foohuioia

Placed touffocod Mb t  rate end O«loa eeruu*

Dilated t t *  S with water Into each of two tehee* Added 

0*1*0. water to o u i the blank* plaeed tooth in  a tooth ot 

#7 v ape ojurowoci tope to roooo te&e toaperatwroi •aoe to too 

other* tho toot* added 0.2al ihto* eolation mud ebook tot *KUu 

Incubated fo r is  eiautoa# thee to oath oddod l*oei am i 

roeaent* «**«—**-- to ft in eft*. te it  fo r o furttMf i f  

rtootod ond oddod loud g^iof* hydroxide eed rood ot dddno

i ts § ol&tttoo * toMT the **‘*«»0*>«?*i OOJfOO oot o® the
MBMit.0i »  MfcM MkM^Jk Ĵ O jhiMUb *k M M k M O  *fe i *  O U tiM  jOfctofctOfe’ ■foiiowum tutooo eed developed on oof too toot*

StfOk 2*0
Activity CoA) 0 i f f 333 500 607 033 1000

NADH OOiUtiOB
Ml 0 o#os 0*10 o*is 0*20 0*35 0*3

fyruvete standard (oi) 0 0*05 0*30 0*15 0.20 0*2S 0*3

soffared substrate Ml 1*0 9#f 0*0 0*f 0*0 0*5 0*4

HAS* OOltttlOU d 0*3 0*3 0*3 0*2 0*3 0*3

Motor Ml 0*3 0*3 0*1 0*1 0*1 0*1 0*1

fo r  speeinee* with activity above 1000 0 A  dilute tho oorto 

appropriately*



hash ! •  tdrtaii In yw r * n f tho sbm #*®S c w v i 

i t  givo* *  oeioar with dmph « t  400sm* «M)4 *lao <aio» Ihh

in Xmatmm M Btlxttt th« extinction of RMHUM in ana&l 

(o«oi5) ♦ no Kino did no* i t  atonnoay n  Tory tb«

•now* of had'*'.



KmM&ix va
EflffXIIATSQM OF flBRM GLUTAMIC OXJ&QACKTXC Tft̂ FfiMINAgf 

(Method of Raltaaa and Fraafeal# l i f t )

Tba aaraa la  treatad with the sdatrata and tha U b *«  

totoft aoaloadv&lo add la  M m m A  to raact with 2# 4

ultii piyyqyato raiiif ngij *4nlob la  all ao traatod da41*y|y 

at if% *

2* 3teO pyruvic add* 0»8na pyruvia add  waa dilutad 

to looal# fh » pyruvic add  ahodd ba ptadotialy m a d  

(l.Omg pat aasit of pyruvic acid*} 1#0«1 tharafora contains 

l*0Mi of pyruvic acid.

2* Netkiitg ataadaxdi 1.0ml of the atock waa dilated to

iOOod. d t O  watot* l*Q o l pytavId a d d *

2* Phosphate buffsr of |R !«H  Jtlxod S40ml of n/11 

dlaodlua hydxogan phoaphata (U*076g of dlsodium hydrogse 

phoaphsta apd 16CML of o/ld pataady* dlbydaotaa

4# smatratat Dlaaolvsd O.lg of L. Aspartic ad d  a d  

SOag of l-0*o lutarie acid* In 20 to d a l  of gbaaitiato 

baffor added 10* aodluo hydromlda to bring pH to ?#$• Mada



tapfeo IlfiHi tilth pfcosphata file r#  tha M ifiU t ii ia

refrigerator.

5. abU I m  eitrata raagont* msaolvad §0f at e itc ie

• qI#  la  50a l o# mtLttf ns ***** »  0111 nail at cadi a*^ * * * * ^  nano t s o »  w ^ a m a s *  i p a  o a w e » w  ^onm am ^p  a*^4pnf*"SB T w e e i i e p e p  apse sanmwnn a r ^

tilled artUlns*

Ss pf,y>j|̂ «wj> phenyl hyiir0> 1 ana saaoanti siM oivid 200ng 

at 2# 4 ^ r fttffarfrwtyi  hydraaaaa raaaanO 4n sOt  ̂ at ssfnumt— 

r atad Hydreelderie aeid and aada apto a llt r a  with watas*

7« o »#  aodlwe hydrsalda «• at aadlesi hydroxlda par

lit is  at wants*

Plpattad safe i# M  at tha aobatrata ifiH  fe*s tobaa 

M l plaoad la  a wants bath at 17%,oiia (the feasfe) add#  

o»bal at tha stssn **pa aaniPtjf to taaotty aa

hoar U teri with tabaa s t i l l  ia  mm wsfens bath adds* 2 drops 

<0*07) ail #| anUlaa e llrtta  rasqsnt ta both M l 0,2ml of 

•man to th a  othar {blank) * l a b  fab 20 adnotaa* lota a

standard )*S» 4*0# 4*0* S*lf 6.5 and 7«9*1 eorssapaadliig to 

I I I  40. 45, 55, 40 and tim ^pyrwla acid. J 4 M  d is t ills *  

wains to naka opto lOal. Kapt is  a watar bath at 27%. 

attar 20 a&sstss add# 10,0ml at 2# 4# dlaitrnPphssiylhydra* 

alas to tha feefens (tost aaA standard and has* 40 at 27% 

tab 20 mantas 4a tha naans bath*



R«nev«d IXW th* « M r  both moA od4o* IQol of 0 »ll 

jhgpteoiKMki oiMft roof ot fffOol 11 § #f tojr t*0B oimttoo*

A atlfld&rd araah «Oo amQ fa — tho T il ina oftt foe m»

teat* w ip oiaraai a lo tu lfl oooldoeatle trin — i oooo ootsfwf1tar 

o f aonoi «on bo etiooXtUd (V «rUyt 1900) •



S8XXMATX0K 07 SSftUH OLUWMATI PYRUVATE TRAMSAMIKAfT 
dfethod of Mf Itffttn widi Citenkel* 1957)

the aerae la  treated with the eabetrate end the libo - 

» l * d  pyruvic a lii la  allowed to react with 1*4 dinitrophenyl 

hydresine and then with addle* hydroxide* too ooioar dove* 

loped io  rood at 520m and eonpared with pyruvate atandard 

readings which la  alao treated ale lierly  at lf*C .

Aaaaaneasasssspi

(1) stock pyruvic acid ~ l*Qmg/»l o f jvcaeAe acid 

12) OatiiloB standards l*Qel atocJc woa dilated to tftfhal 

with water* i«0ati con aina lOimjef pyruvic add*

(I ) . Phosphate buffer of $8 7*9 .

(4) substrates Dissolved 9*09 o f i»*Manine and 80 mg of

LtOxoglutarlc add  la  ao -ltel o f phosphate boffor and added 

209 oediun hydroxide to bring f*l to 7«9« Hade opto lOdml 

with phoaphata buffer*

(9) Aniline citrate reagent

(6) Dinitrophenyl hydrasine reagent

17) 0#4M audio* hydroxide



Pipetted out U < U  o f sdbetrete In too M o o  and 

pleeed An «a  incubator et 37*C in* few nlnutee to reach tlto 

tooporatoro. to ono « M  0.2nl of M m  and shook gently

to nix. Exactly half an Hear later with the tube atAU An
N\

the IneUbator added 2 drops of (0.07 )̂ o f onAAAno n itrite  

res pant to both q m q i 0,2nl of a tm  to the ether 

(control) • Kept » t  2?*@ lo r  twenty nlnetes. then the tabu  

onto removed from the incubator to which 10«1 of 0.4H sodium 

hydroxide was added M l tlto eoleer developed woo road at
KMOmA 11 l«tawai> aftttT AO —tenureŝ

into a aerloa o f dry toot tubea pipetted out he 

working standard 1*5, 4*0, 4.5, 5.5, 6*9 amI 7.5 a i oorvoo- 

ponding to 25, 40, 49* 55, «& and ?§m<^of pyruoAo acid re#» 

poatitoly. Added diet! l ied water to ataim opt© lOinA.

l  emanated at bFtB dor 20 it  no tine said ♦*>■* ene

ad of >»d«$f d l nitrephenyl hydreeiae reagent to o il the taboo 

(toot **04 standard) end removed fm e the water both afp# 

added Afml of O.da oodAon bydxonide end road ot 540mpi using 

green f ilt e r  of ter laminates*

A «p*nh wee O^exe eeW4mw, fw»1 .r t Mfc..r MidLinO on

x»e*le ani eoncentratlon of pyruvic acid on *  axis, Freo tho 

value got for tho toot* tin oorun glutoado pyruvic treneeni* 

ease eotlvity of the oaorun ean be calculated (Farley, 1990).



TABLE H

-■TOTEftATlQWfi IK SSKUH TOTAL PROTEIN LEVEL SXJE TO RADIOTHERAPY IK CANCER
PATIENTS

Group Types P ro te in  con ten t  
i n  g / d l

Groups
compared v a lu e

i V Normal c o n t ro l 6 .23  ♦ 0.25

Bong can cer

B l B e fo re  treatm ent 8 .08  + 0.41 A V S  B l 1 0 .07 **
B2 A f t e r  IS  d ay s  o f  

treatm ent 6 .60  + 0.40 A V S  82 2.05 KS

B 3 A f t e r  21 days o f  
treatm ent 6 .3B jt 0.39 A v s  b 3 3.84 NS

.B re a s t  can ce r

C l B e fo re  treatm ent 6 .8 8  + 0 .8 0 A Vt C l 2 .3 7  U s

C2 A f t e r  IS  d ay s  o f  
treatm en t 6 .6S  ♦ 0 .34 A v s  C2 2 .1 1  Kb

C 3 A f t e r  21 d ay s  o f  
treatm ent 6 .2?  X 0 . 20 A vs c 3 0.30 NS

C e rv ix  can cer

Ol B e fo re  treatm en t 7.25 ♦ 0 .77 A V S  O l 3 .4 5 **

£>2 A f t e r  IS  d ay s  o f  
treatm ent 7.1? X 0.34 A v s  02 5 .3 6 **

03 A f t e r  21 days o f  
treatm ent 6 .7 3  % 0.59 A v s  03 2.05 Kt»

k s a L * * a m

El B e fo r e  trea tm en t 7 .07  ± 0.80 A VS E l 2 .63*
S2

E3

A f t e r  IS  days o f  
treatm en t  

A f t e r  21 d ay s  o f  
treatm en t

6 .76  ♦

6 .76  +

0*20

0.73

*■%

A.

v s  e 2

v s  £3

3 .1 6 **  

1.81 NS

oesoonagus can cer
F I B e fo re  treatm ent 7.10 + 0.14 A V S  F l 3.78 *
F 2 A f t e r  IS  days  o f  

t r .  atment 6 .80  4 0.21 A v s  F2 3 .04*

F3 A f t e r  21 d a y s  o f  
trea tm en t o.40  X 0.28 A V S  F3 0.64 l ib

* * Sign ificant at 1 per cent level
* S ign ificant at 5 per cent leve l

ns -  Not sign ifican t



TABCE I I I

ALTBKAXXOM& iM  S0TAL AD&kDIJIE i» tD S ? m ® S >  AC*XVI*X DUE ,0  BAD 10THEKA-Pf %

A c t iv i t y  o f  terum
Group Xypee A lk a l in e  phosphatase G roups *t*

in  Bodibky u n it s  compared v a lu e  
(fi'Vu)

A Norm al c o n t ro l 2 . 6 3 * 0.73 *

§i£ fl..,.f*agfg
B 1 B e fo r e  treatm en t 11*06 4■ 4.25 A VS B l 8 .2 5 **
B 2 A f t e r  IS  l a y s  o f  

treatm ent 8 .1 0  £ 2 .14 A VS B2 6 .8 4 **

B 3 A f t e r  21 d a y s  o f  
treatm ent 5 .49  ♦ 2.29 A VS 83 3 .3 5 **

* * S & L £ & & S B

C l B e fo r e  treatm en t 9 . IS  ♦ 1 .80 A VS C l 8 .7 4 **
C2 A f t e r  IS  d ay s  o f  

trea tm en t 4 .00  * 2.19 A v s  C2 2 .5?*

C3 A f t e r  21 days  o f  
treatm en t 2 .70  ♦ 0.53 - A v s  C3 0 .7 IMS

o l B e fo re  t r e a t n w t 3.45 x 0.5? A v s  Dl .6 9 **

d2 A f t e r  IS  d ay s  o f  
treatm en t 4.80 * 0*98 H VS D2 4 .9 5 **

D3 A f t e r  21 d ay s  o f  
trea tm en t 2 .84  ♦ 0 .98 A v s  D3 0.029MB

feggL -S*” * * *

E l B e fo r e  trea tm en t 8-7? 1 0.21 A v s  E l 8 .9 5 **
£2 A f t e r  IS  days o f  

trea tm en t 5 .80  x 3.08 A v s  £2 2 .75*

£3 A f t e r  21 d ay s  o f  
treatm en t 4 . 30 3.02 A vs  £3 1.21MB

Q e ffa a fe ^ i .y «a s M g
F I B e fo re  treatm ent 7.10 x 0.41 A v s  JPl 7 .897 **
F2 A f t e r  IS  d ay s  o f

treatm en t 4 .20  ♦ 0.85 A v s  3?2 2 .47*

F3 A f t e r  21 days  o f  
treatm en t 2 .70  + 0.10 A v s  F3 0. 39MS

* * sign ifican t at 1 par cant leve l
1Sign ificant a t 5 per cant leve l

NS -  Mot sign ifican t



TABOE XV r

ALXEKVXIOivi> III SEtfUrt /vMfLASE ACTIVITY DoE TO KAPIOTHERAS*a IN CANCEL PATIENTS

Group Types A c t iv it y  o f  serum
am ylase l a  
u n its/ d l

croups
co rn ered

• t ‘
v a lu e

*\ Normal c o n t ro l 166.00 i  23.46

Bone can cer

01 B e fo re  treatm ent 246.13+31.29 A v s  B l 5 .0 4 **

02 A ft e r  15 days  o f  
treatm ent 210.2% 33.91 A v s  82 2 .62*

B 3 A f t e r  21 days  o f 
treatm ent

3
208.00+36.33 A v s  B3 2.39*

C l
b r e a s t  can cer  

B e fo re  treatm ent 217.02+43.46 A VE C l 2 .59*
C2 A f t e r  15 days  o f  

treatm ent 132.66+1& .66 A VS C2 0.76NS

C3 A f t e r  21 days  o f  
treatm ent 169.00+10.00 A v s  C3 O.QiNS

Dl B e fo re  treatm ent 215.66+25.68 A VS D l 3 .09 **
02 A f t e r  15 days o f  

treatm ent 205.71+18.66 A v s  02 3 .3 6 **

03 A f t e r  21 days o f  
treatm ent 195.00+19.14 A v s  03 1.89N0

kgM JSftggtS

E l B e fo re  treatm ent 294.01+11.84 A VS E l 8 .2 5 **
E2 A f t e r  15 days o f  

treatm ent 213.33+47.60 A VS £2 2.06*i*»

E3 A f t e r  21 days  o f  
treatm ent 206.66^1.03 A VS £3 i . b q n s

2 B ^ « a H f . . ,£ * S S g r

FI B e fo re  treatm ent 200 + 12.50 A  VS F I , 1 .76 MS
F2 A f t e r  15 d ay s  o f  

treatm ent 171.45+14.00 A VS F2 1.791*6

F3 A f t e r  21 days  o f  
treatm ent 170.00+14.14 A VS F3 0 .1 IN 6

* 'Significant at 1 par cent level
* Significant at 5 par cant level

ks -  Mot significant



TABLE V I

ALTKMAlIUE 8 IN SEKUf LACTAvE UfcriYLKOot- SALE ACTIVITY DUE 20
ftAQIOTHEiKAPY

Group T y p e s
A c t iv ity  o f  
Serum LO a e t l -  
vdty Unlts/1

Groups
compared *t*

value

A Normal contro l 100,00+ 30.55

Bone cancer

B1 Before  treatm ent 259•50+18. 06 A VS S i 9 ,99**
»2 A ft e r  15 days o f  

treatment 152.00+ 31.62 A VS B2 2.86*

B 3 A ft e r  21 days o f 
treatment 108.00+ 15.00 A vs  B3 0.51KL

B reast cancer

Cl Before  treatm ent 268.87+ 53.30 A VS Cl 0.87**
C2 A fte r  15 days a£ 

treafcnent 138.50+ S3.15 A VS C2 1.57K8

03 A fte r  21 days of 
treatment 105.30+ 7.50 A VS C3 0.32KB

C erv ix  cancer

D1 Before  treatment 265.00+10.00ew A VS d 9.79**
D2 A fte r  15 days of 

treatment 209.25 ♦  44.14 . A V© B2 4.88**

03 A ft e r  21 days o f  
treatment 110.20+6.50 A VS 03 0 . 6  i\L

Luna cancer

El B e fo re  treatment 272.50+22.90 A V S  E l 4.06**
E2 A ft e r  15 days o f  

treatm ent 125.20 + 20.00 A vs E2 1.24K5

E3 A fte r  21 days o f  
treatment 107.00 + 15.20 ■* A VS E3 0.35N8

Oeso piiauus cancer

FI Before  treatment 2^0. 00+10. 5 A VS F l 5.84**

F2 A fte r  15 days o f  
treatment 132.00+14.14 A VS F2 1.34NS

F3 A fte r  21 days of 
treatment 101.00+22.40 A vs F3 0.04 LS

* *sign.fleant at 1 per cent level
* significant at 5 per cent level

ml -  fcot significant



TA&Ui V

ALTEKATIOKS m  CKJsATXiiE KIHAS*. ACTIVITY IMH TU tiAUiOTHEBAPtiy
Oi CAKCE8 PATIEiiTS

Group Type®
a c t iv it y  o f  c re a t in e  
kinase in  sigma 

Units/ral
Groups * t  *

compared value

A Hor.ual con tro l 1.24 + 0.47

aone cancer

»1 Before  treatm ent 4.82 ♦ 0.56 A vs  a l 12.43* *
B 2 A ft e r  15 day® o f  

treatment 2.23 + 0.61 A vs a 2 2.30*

B 3 rtfter 21 days o f  
treatm ent 1.33 ♦ 0.57 A vs  8 3 0 .2 0 b  s»

B reast cancer

C l B e fo re  treatment 3.90 ♦ 0.60 A VS Cl 8 .13**
C2 A fte r  15 days o f  

treatment 2.00 t 0.58 A vs C2 2.36*

C3 A fte r  21 days o f 
treatment 1.25 ♦ 0.46 A vs  C3 0.03N5

C erv ix  cancer

Dl Before  treatment 2.35 t 0.78 A V S  Ol 3.02*
D 2 A fte r  15 days o f  

treatment 1.75 ♦ 0.96 A VS 02 0. 21K B

03 A fte r  21 days o f  
treatment 1.20 ± 0.57 A VS 03 0 .13HS

Lung cancer

El Before  treatment 4.93 ± 0.29 A V S  El 11.87**
E2 A fte r  15 days o f  

treatment 1.25 i 0.35 A V S  E2 0. 02HS

£3 0Eter 21 days o f  
treatment 1.06 t 0.23 A V S  E3 G.57KS

Ofesopnagus cancer

FI B e fo re  treatment 4.25 i 0.64 A V S  F I 7.08**

F2 A fte r  15 days o f
treatm ent

F3 A fte r  21 uays o f
treatment

2.2b + 0.35 A vs  F2 2.63*

2.20 ±  0.38 A vs F3

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

ns -  not significant

2.55*



s a b l e  v i i
(jC

A W K K A X IO * *  IN BSKtln GLUi'AMAi'E OXALOACETAIfc 'i*R*N SAM IN A S E  ACM V1** DUS
ID KApIGTaEKA«f

Group lype A c t iv ity  o f  scot 
in  iu / l

Groups
compared

* t ‘
value

A Normal control 8.60 + 3.34

iiona cancer

&1 before  treatment 39.30 + 3.00 A VS Bl 14.75**
H2 A fte r  15 days of 

treatment 25.50 + 3.d2 A VS 8 2 8.34**

B3 A fte r  21 days o f 
treatment 20.30 + 1.20 A va 83 7.03**

a s a S t t - S I W t E

C l 3 g fore  treatment 36.00 X  1 » 22 A VS Cl 14.76**

C2 A fte r  15 days o f  
treatment 22.75 ♦ 4.13 A VS C2 6.17**

C3 Afte. 21 days o f  
treatment 15.13 ♦  3.07 A vs C3 3.12**

cerv ix  cancer

Dl Before treatment 32.00 *  3.24 A VS 01 11.04**

02 A fter 15 days o f ' 
treatment 16.25 X  4*86 A VS 02 4.18**

D3 A fte r  21 days of 
treatment 12.87 x  l *43 A  VS D3 2.29*

kSSa cancer

El Before treatment 44.50 X  U 50 A VS El 16.59**

E2 A fte r  15 days o f 
treatment 29.67 + 3.51 A vs £2 8.66* *

£3 A fte r  21 days o f  
treatment 20.33 + 5.90 A VS E3 4.02**

oasc>^ha,jua cancer

FI Before treatment 42.25 x  1*00 A VS FI 12.85**

F2 A fte r  15 days of 
treatment 27.75 ±  1.06 A vs F2 7.31**

F3 A fte r  21 days o f  
treatment 16.25 x  1*06 A vs  F3 2.90*

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

ns — Not significant
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TABLE V I I I
t a

Group Types A c tiv ity  of iXSPT 
in  ill/m l

Groups
compar'd

♦t*
value

A Normal control 8.15 ♦ 2.60

* o q p  m a n s

El Before treatment 33.90 £ 3.11 A vs Bl 15.54**
B2 A fter 15 day® of 

treatment 20.50 £ 2.51 A V S  8 2 8.11**

B 3 A fter 21 days o f  
treatment 19.40 £ 3.11 A  V S  B3 6.79**

*jm&.s£ssa£
Cl Before treatment 26.38 £ 1.75 A V S  Cl 11.73**

C2 A fte r  15 days o f  
treatment 15.00 £  1.20 A vs C2 5.13**

C3 A fte r  21 days of 
treatment 15.50 ±  2.10 A  V® C3

;
6.99**

C„*rvi» cancer

D1 Before treatment 20.38 £ 2.56 A vs »1 7.44**

02 A fte r  15 days of 
treatment 15.23 £ 0.95 A  vs D2 4.81**

D3 A fter 21 days of 
treatment 14.375 * 1.80 A Vs D3 3.96**

uuna .dancer

El Before treatment 39.50 £ 3.12 A V S  El 15.54**

£2 A fter 15 days o f 
treatment 27.00 £ 1.50 A vs fc2 10.79**

£3 A fte r  21 days of 
treatment 24.00 £ 0.42 A V S  E-3 9*47**

oagophague cancer

FI Before treatment 39.00 £  2.12 A vs FI 14.18**

F2 A fter 15 days of 
treatment 27.00 £ 1.10 A vs F2 9.01**

F3 A fte r  21 days of 
treatment 25.10 £ 0.85 A vs 13 8.15**

' * S ig n if ic a n t  a t  1 par cant la v  til
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SABLE V I I

v» roup Type A ctiv ity  o f  soot 
in  Itf/l

Groups
compared

• t ‘
value

A Normal control 8.60 * 3.34

Bl B efore treatment 39.30 * 3.88 A V S  Bl 14.75**
t»2 /iftor IS days of

treatment 25.50 ♦ 3.62 A VS 3 2 8.34**

13 A fte r  21 days of 
treatment 20.30 *  1.20 A VS S3 7.03**

¥ s ^ £ L .s m m

C l Before treatment 36.00 + 1.22 A VS Cl 14.76**

C2 A fter IS days o f  
treatment 22.75 ♦ 4.13 A V S  €2 6.17**

C3 Afte. 21 days o f  
treatment 15.13 ♦ 3.07 A vs  €3 3.12**

sasy&BLsasai*

01 Before treatment 32.00 ♦ 3.24 A VS 01 11.04**

02 A fter IS days o f  
treatment 16.25 ±  0.86 A VS 02 4.18**

03 A fte r  21 days of 
treatment 12.87 jt 1.43 A vs 03 2.29*

feaBg-gSBBig
El Before treatment 44,50 ♦  1.50 A vs  El 16.59**

E2 A fte r  IS days o f 
treatment 29.37 ♦ 3.51 A vs E2 8 .66**

E3 A fte r  21 days o f  
treatment 20.33 + 5.90 A V S S3 4,02**

9 & a M L U .S i£ £ &

FI Before treatment 42.25 i  1.00 A VS FI 12.85**

F2 A fte r  IS days of 
treatment 27.75 ±  1.06 A VS F2 7.31**

F3 A fte r  21 days o f  
treatment 16.25 ±  1.06 A v a  F3 2.90*

** significant at 1 par sent laved
•significant at 5 par cent level

»s  -  Mot significant


