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AETIOLOGICAL FACTORS
Az In other =zumours, +the aetiology of cancer of the
cesophagus remains obscure. Many caises have been
incriminated, but rore preven. The tumour shows a pecaliar and
outstanding geocraphical distributior seldomly mexr with in any

ozher tumcur.

In the west the incidence is low. In fact it is less than
5/100.000 population (Rensburg, L581). Other areas have a
guite higher incidence. This righ-inciderce cancer bel+
extends from the Tukoman region on the Caspian Littoral in
nerchern Iran, it passes through the certral asiatic republic
0of Khazakhstan in the Soviet Unior, and it ends in north china
where +the Linxian county in the Henar province {some=imes

zall

D

& Lin-Shien) has the highest incidence in the world. It
nas been estimated that about 50 percert cf the males abcve

tne agz of 30 die of cancar of oesoplragus, (Pa

iy

ker et all,

[

CEZ . In China the disease has bheen known for generatiors,

1)

ind  51Ch was  the concern ara fear cf this disease that a

14

"Throat God Temple was buil=-, (Yang, 1980).

Ir. the Transkel zerritory irn Scuth 2

]
th
3

ica the situation is

different because the dissase emrercged Ir

9]

m oa virtzally unknown

cortaiticn 50 years ago tc attairn Tull ecidemic incidence in
rzcent vears, {Cook, 1272). The disease is diagnosged by the
illiterate laymen, and they call it chrornic ulceration of the
gullex.

:\L
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Prance has the highest mortality rate from oesophageal
cancer in Europe (13.6/100.000), Basse-Normandie and Brittany
nave high mortality rates of 40/100.000. Alcoheclism seems to
play arn important role as an aeticlogical factor particuilarly

cider-basad liguers (Mandard et al, 198l'.

Areas of moderate incidence 5-10/100.000 include USA
placks, in Detrcit and Washington DC, and Puertc Rico, where

the incidence is 12.5/160.000 (Ransburg, 19%81}.

The disease alsc shows variable incidence rates in
different parts within the same country. In Britain, Ashley,
(1969) reports that the welsh are more commenly affected. 1In
~he US4, where the higher incidence are ameng emigrants than
among US borne individuals, even hichar than in their country
cf origirn. In Linxian-China, the mertalizy rate 1s 115/100.000
for females, and 151,100.0C0 for males; but in lLanxian which
is 150 kilometer away the incidence rate 1s only 16/100.000
for females and 33/100.0C00 for males (Lo =t al, 1986). In
rorthern Iran, the incidernce drops 34 fold for males and 47
for females Jpen entering <the reighboring provirce,

(Ghadirian, 1985).

The astiological factcrs feor carcer OesOpPRagus are
different irn low risk areas “rom these of nigh risk areas. It
has been found that intake of alcohol and zobacco which risk
factors in low incidence areas, appears tce play a minor role

in high incidence areas where other environmental factors may
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De more i1mportant, {Lu et al, 1986). Trhese envircnmental
factors are meostly dietary and take the form of presence of
some carcinegen in the diet ard the added deficiency of

crotective agents from such diet.

Possible aeticlogical factors fer cancer of the oesophagus

irclude: Age, Sex, alcchel, Tobacco,...etc.

AGE

The disease is more ceommen after the ags of 50 years. 1In
Linxian, the highest incidence is in the 60-69 year group,
acceuanting for 38 percent of cases. Next comes the above 70

grouar with wvalue of 28 percent, and the 30-3% group which

[$]]

acccunted for 23 percent of cases (Yang, 1380). Reviewing 300
cases, in Usa, Parker (13982 found that 33.3 percent cf his
patients fell in the 50-59 vear group, 31.4 percernt in the 60-

6% vyear grou

[

12 pe

cen

h
[

¢ 23.3 percent oider <harn 70, an

}(‘)

voun

\Q
H

e

Fh

than 50 years. The ycungest reporzsd case was that o
a 1% vears old Keorean bey who developed carciroma folliowing

corrosive stricture of the cescphagus (Kinnman et al, 1968).

SEX

Mazles are more commorly affected than females. The ratioc
is ~nigher in low risk regions tThar irn nhigh riskx regions. 1In
onie series of 743 patients, in France, the male/female ratio
was found to be 18 : 1 (Tuyns et al, 19%82). This ratio 1is
exceptionally hnigh. Rensburg (1981) reports a male/fenmals

th

ratic of 3.1]1 in low risk regicns, a 2.37 in moderate, and
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1.53 in high risk regions. This is possibly beacause males are
mere subljected teo zlcohol and tobacco in low risk areas, while

the dietary factor in high risk areas is sharsd by both sexes.

ALCOHOL

The role of alcochol in the causaticn of oescophageal cancer

1

188

[

ong besen Xnown. This is particularly true in the western

world,

Tuyns {1982), reports a relative risk of 2.72 for alcohel

consumption. In Brittany, the alcoholic arnd heavy smoker has a

risk 44 +times as that of the ncn drinker and non smoker.

[o7)

Alcohol may be responsible for the breakdown cf normal mucosal

barrier to carcinogenic agents, (Bremner, 19%83).

Alcohol may alsc act by precipitating a deficiency of one
cr a few critical protective autrients that are <aken in
marginally adeguate amounts o pepulation. &lcohol intake

essentially lowers +he vitarmin status by reducing vitamin

intake, absorption, and metaboclic activation. It may also
cause a deficiency of protective slements. It has been ZIfound
that pazients with alccholic cirrhotic 1livers, and non
cirrhotic alcohelics have low serum levels oI zinc together
with an increased excretion rates, (Reaspburg, 1981]. Mellow ez
al, (1883, found that the mean level of plasma zinc in an

alcohelic contrel greoup was 72.4 microgram/dl, compared to a
rormal mean level of 80. He also Zound that the level of zinc

in patients with cancer ocescphagus was 65.7 micreogram/al.
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Mcreover, it has been found that severe zinc deficiency
increased the incidence of methyi-nitrosamire-induced

oescphageal cancer in rats.{fong et al, 1978].

in Souatn Africa, the “amcunt oI alcchol cornsumed does not
correlate well-with the incidence of oesophageal cancer, 1t
the type of alccholic beverage that maxe the difference. It
nas Dbeen found that the distribution of beer made IZrom maize

is in many ways similar te the distributicn of oesophageal

o

cancer. Maize is an introduced crop in Africa, and the spread
cof its use as an ingredient of beer sesems toO coincide with tche
rise in the freguendy ¢f ocesophageal cancer in recent years.
Contamiration c¢f alcohclic drinks by carcinogens as lead or

polycyclic hydrocarbens during fermentaion and distillation

has been suggested, (Cock, 1871).

Ziegler, (1986), irvestigated *=hz relation of alcohol
consumpticn and the increased incidence of oesophageal cancers
among men particularly Washingten DC nlack men. Apart from
inding a definite correlation betwesn the amourt and type of
beverages used and the incidence of cancer he proposed some
possible mechanisms for alcohel associlated carcinogenesis.

Tnes= include the folleowing:

- Specific bevarage Tay contain naturally occurring
constituents or contaminants that are carcinogenic lixe fusel
0ils (which are produced during the distillation process)

roiycvclic aromatic hydrocarbons, oOr nitrosamines. 2- Alcchol

1

ray irritate the mucosal lining and increase the number o
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rapidly dividing susceptible cells. 3- Alcohol may facilitate
the transport of carcincgens across the muccosal lining (as
tckbacco-associated carcinocgens). 4- Alcchol may damage the
liver’'s ability +to detoxify certain carcinogens. 35— Alcochol
mav affect +the nutritional status by reducing the inzake or
abscrption of essential oprotective materials as zinc and

vitamins, 6- Alcochol may suppers the immune response.

TOBACCO

| The relative risx of cancer cescophagus among smoXers was
estimated at 2.61 by Tuyns, {1982). Lz Vecchia et al, (1986},
studied the risk of smoking in the production of cancer of the
cesophagus and compared the difference between low-tar and
high-tar cigarettes. He found that the relative risk for those
who smckes less than 15 cigarettes per day was 2.61, which
rese te 4.61 for those who smokes more than 15 cigarettes per
aazy. As for the duration of smoking, he found that with less
than 20 vyears smcking the risk was 2.39, bstween 20 and 29
years 1t was 4.81, and more than 30 years it was 3.€61. As for
the tar yields, he found the relative risk with tar yield less
than 22 mg was 2.89, as compared tc 8.9 in smckers of 22mg or
mcre cigarettes.

QPIUM was put in ccnsideration as a possicls cause of cancer,

@]

in Iran. Hewer et a

)—i

. {1378) reported a geographical
association Dbetween the use of cpium as a pain killer or for
pleasure and the incidence of cesophageal cancer. 1t has been

Su

{Q

ested that pyvrelvzed products of opium are carcinogenic,
g D3 Y
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and that opium decreases the ocesophageal peristalsis by the
direct action of papaverine orn the smecoth muscle. It also
inhibits the relaxation of the lower ocescophageal sphincter by
—he action of morphine. The resulting stasis allows prolonged
contact of a potential swallowed carcinogen, with the
oesophagesl mucosa. This 1s particularly true if the
oesophageal mucesa is already vulnerable by associated chronic

malnutrition, (Dawlatshahi ana Miller, 1983).

It was found that in Iran, addicts ingests opium dfoss
which remains in the pipe after smoking, it is locally callegd
"sukhteh . Although crude opium is not carcinogenic, it was
found that "~ sukhteh’ is mutagenic, and it was suggested that
matagenic pyrolvsis products are formed during opium smoking,
and that they may be responsible for the increased incidence

of oesophageal cancer in Iran, (Hawer et al, 1978).

DIETARY FACTORS
The dietary factor seems to play a very important factor
ir. aestiology of cesophageal neoplasms especially in nigh risk

areas.

Ore interesting natural experiment occurred in northern
China. Rural families in ths Henan province breed chicken and
ive them scraps of their own food. It was found that chicken
cwned by families 1in high cancer risk areas in Linxian
developed carcinoma of the gullet, more than those in low

incidence areas. Moreover it was found that chicken bred by
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immigrants from high incidence areas still developed carcincoma
at a nigher rate than chicken bred by native inhabitants. This
observation shows that soil and water are not apparently
important as a contributing factors in this example, The high
cancer incidence of the chicken as well as of their breeders
appears to be due to eating habits which the immigrants have

brought aleng with them.

Whatever the aietary factor might be, nitrosamino
compounds seem to be commonly implicated as a carcinogenic
agent 1in the majority of cases. Its excreticn in urine ang

saliva in high incidence areas is higher than in low incidence

areas. It has been shown to induce carcinema in different
experimental animals. They are formed when nitrates are
converted <o nitrites and combine with amides or secondary
amines. Nitrosamines are either performed in the diet or

endogenously formed from its dietary precursors.

In north China, rain water is collacted and stored in man-
made ponds calledr dry wells. 1In houses water 1is kept in
ceramic jars and pots, called “gang’. It was found that both
dry wells and the gang are heavily contaminated by
microcrganisms, as well as human ard animal refuce. he water

content of nitrates and nitrites was fourd to higher

I

especially during summer and after stcrage or heating, (Yang,

1880,

In addition, the Chinese esat plenty of cickled vegetakles,
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as well as mold fermented food, particularly pickied cabbage,
turnips, and sweet potatoes. In scme families these are =aten
daily for as long as % To 12 months & year as an imporiant
part of the diet. Various fungal organisms were found in this
mclay “ermented or pickled food; <these included Asperigillus,
Fusgarium, and Penicillium. All <these fungi were rfound to
reduce nitrates into nitrites; moldy food was also found to
contain an excess of secondary aminss and nitrosaming
compounds. The relaticon ©between the rate of consumption of
moldy and fermented food ard the incidence of cancer

oescphagus was well established in China (¥ang, 1980).

Molybdenum deficiency in the soil may contribute in the
aetiology of cancer of the oesophagus in some high risk areas
as South Africa. Molybdenum 1is a cofactor for nitrate
reductase enzyme which affects the ritrite and nitrate content
in the plants, it was alsc found that mclybdenum ccontent in
hair, serum and urine of males in high incidence arsas was

lower than in low incidence areas. (Burrell =t al, 1966).

The diet staple in high and low incidence areas was
studied by many workers. It was found that cancer of the
oesophagus was more prevalernt among pecple whose main dietary
staple was corn or wheat. Rensbhurg, (1881) compared the
incidence in different areas in relatiecn to the dietary staple
and Zfound that people whose main dietary staple was wheat,
ccrn or maize (indiarn corn), were a*t highest risk, as compared

to medium risk for rice and lower risk cr millet, scrghum,
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cassava, or vyams {these are kinds of grass like millet or

corn, and tuberous plants used for making bread). Rensburg
attributed this correlaticn to the depletion of zinc,
magnesium and vitamin a, from the flower of wheat and maize
during 1its processiocn. These three elements appear to play a

protective role against oesophageal carcinogenesis.

In support of this view is the South African example,
befcocre the introduction of maize cultivation cancer cescphagus
was virtually unknown. As high yielding maize, and to a lesser
extent wheat were introduced into the country and replaced
other crops the incidence started to rise until it became one
of the highest in the world in the past 40 years (Cocok, 1971}.
It was also found that those people who continued toc subsist
on scrghum, millet or yams which were the traditional crops

efore the introducticn of maize retained theilr resistance to

cancer of the cesophagus [(Rensbhurg,-1981).

In TIran it was found that wheat flour was contaminated by
fine silica fibers defived from seeds of some common
mediterranean weeds of the genus "Phalaris’ . These fibers had
the length of 50-150 microns and the diameter of 1-10 microns.

The seeds of this grass has the same size cof wheat and are

ground witn them. These silica fibers were found tc stimulate
the preliferation of Zibroblasts ©f fissue cuitures more than
10C0-folds. The possibility that +these fibers actually

contributed for the increased incidence of cancer cesophagus

in neorthern Iran has been raised but noz proven, (0 'Neill et
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Deficiency o©f certain protactive elements from the diet
was studied as contributary factors, among these are zinc,

vitamin A, magnesium, wvitamin O, and rifcflavin.

Mellow et al. (1983), reportad decrease level cf both zinc
and vitamin A, in patisnts with cancer oesophagus. He reported
zinc levels in plasma of 63.7 micrograms,/dl as compared to 80
micregrams/dl in controls. as for vitamin A he found mean
plasma levels of 32.6 micrograms/dl in cancer oesophagus
patients as compared to 60.2 in controls. Vitamin 2 vand

related retincides were found to suppers tumour progression in

animal models.

As mentioned before, =zinc deficicncy was found to promote

cesophageal tumour induction by chemical carcinogens in
experimental animals, (Halstead and Smith, 1970, and Fong,
19780,

Magnesium content of the diet was found to correlate well
with risk of oesophageal cancer. Patients with cancer cf the

oesophagus are reported to have lcower caon-—an-t of magnesium in

-)

their hair and lower urinary excreticn Thar normal, (Yang,

1980).

Vitamin C ccntent of zhz diet in high vrisk areas was found

to pe low. This vitamin inhibits the endogencus formation of
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