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INTRODUCTION AND AIM OF THE ESSAY

By definition Apudomas are lumours arising from APUD system.
APUD system s related to a population of neurs endocrine cells named
APUD cells, APUD is an acronym isken frem the inilial letters of most
common  cytochemical characteristics of these cslis. These cells are
capabie of amine precursor upiake and decarboylation, S0 A letter
refers 1o their contents of amines (catecholamines & serclonin); PU o
polential of preferential up teke amines precursors (Dopaming and S-
hydroxy tryplamine) and D to amimo acid decarboxylasa enzyme which is

responsible for decarboxylation reaction. (Pearse; 1973).

Apugomas ere classified according to their specific peplides or
amings into three types. Frist; erthoendocrine Apudomas which secrete
exceasively their normal products of polypeptices or amines &8
polypeptiges of pituitary  (agenoma), thyroid (megullery thyroid
carcinoma) or pancreatic istel cglls (insulinoma , glucagonoma and
gastrinoma) or amines of adremal medultary cells { pheochromocytoma) or
kultschitzky cells of inlestine (carcinoid). Secend; parasndocrine
Apudomas which secrete produets that normaly are not produced by parent
cetls e.g. Adrenocorticotrophic hormone (ACTH) secreted by medullary
thyroid carcingma, phenchromocytoma or cal cell carcinoma. The third
group  incluges  multiple endocrine neoplasia (MEN) in which two or
more endocrine glands are neoplastic in the same individual. MEN-I
involves pancreas, pituitary and parathyroid glands, MEN-II involves

C-cell of thyroid, adrenal medulia and parathyroids. (wWelbourn; 1977)
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APUDOMAS AND APUD CELLS

Many recent studies show the development and biclogy of Apudomas
and have developed in parrallel with the understanding of the endocrine
system and its relationship with the nervous systems and then more
recent work was done by Pearse 1968 and lead to identification of the
cell of origin of peptide hormone calcitonin, He found that parafollicular
cells of thyroid is the source of calcitonin. During the course of these
studies Pearse found that C-cell of thyrcid has & number of cylochemical
and ultrastructurai properties with the peptide hormone producing cells
of other argans ke islet of pancreas, G cell of siamach and many APUD

cells (mentioned before) (wWelbourn , 19 7).

istory of APUD tem :

The story of the APUD cell system can be thoughl 1o have started
when MNonidez (1932) showed that { C-cells) of thyroid contained
argyrophile granules and suggested they were the antecedent of an

endocrine secration poured directly intc blooed vessels,

Later (Copp et al., 1962) showed the existence of a calcium
lowering hormone (eventually called calcitonin) but thought it originated
in the parathyroid Qlands. Subseguently Foster et al., (1264)
gemnnstrated it originated from thyroid Pearse, and Bussolati: (1967)
showed uneguivocatly Dy immunoftuorescent localisation that the cells of

the origin of calcitonin were Nonidez's cell, (C-cells of thyroid).
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Pearse (1966) thorcughly investigated the cytochemistry of the
C-cel'l and found i had & number of cytochemical and ultrastructural
characterisiics in common  with other, apparently unrelested,
nolynertide mormone-producing cells. This suggested 1o him that all the
celis in the vertebrate which posses these characteristics formed s
gistingt  cless  of c¢elis which he called the APUD  system

(Pearse; 1968}

General characteristics of APUD_system

Cytechemically, the ability to  syrthesize and  store
cateshelamings after uplske and decarboxyletion of exogenous amine
precursors, are the most imporiant and true specific characteristics and
according to, APUD ceils are named, and any cell has these characteristics

Ut inthic calegory, this properity jed o the iniroduction of the name

AF:

(73]
L P

£DUD for tnese cells . The presence of choline esterase , non speicific
szisrasse, ainha glycerophosphate dehydrogenase ancg endogencus aromalic
amines were also variable ¢ylochemical properiies, Pearse and Welbourn
(1973) found these last characteristics nol considersd atrue specific
for APUD oell but is an essentis] stage in identifing of these cells and
present in animal  species and  different  APUD  cell sublypes

(Pearse and Welbourn 1973).

Embryoiogically, Pearse (1966), campared the cytochemical
features of APUD cells in the thyroid, pancrees and pituitary 1o features of
telis known to be of naural crest origin and suggested "the amine storing

mechanism and the presence of cholinesterase together point towards &
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commen cell of neural origin” perhaps coming from neural crest of the
neuroectoderm. Naurocectodsrm cells migrate with endoderm into ventral
direction inte feregut, midgut and seme residug in derivation of thyroig,
toymus, ant lung,the cetls of adrenal medulia and extra adrenal tissuss,
skin melanocytes, carotid body,come from similar source (Pearse 1968).
ihe tist of APUD cells was expanded to include amine and polypeplide
producing celie threughaut the body, with this expansion of the list of
APLUD, i1 was recognized that synthesis of peptide secretory products was a
morg constant functiongl indicator than synihesic of amines (Pearse and

Polak 1971).

Ultrastructuraliy, the most characteristics features was the
presence of membrane-bound intracytoplasmic granules which proved ic
be the siigs of both emines and pephide storage and which staineg io @
variabie degree with  histciogic stains containing silver selis and ciher

reagenis (Pearse 1968).

There are scme less important features as low levels of rough
endopiasmic reticulium, high leve! of smoth endoplasmic reticulum, high
corienty free ribosomes and prominent microiubules and ceniercsomes.
These ultirastructuret features are not specific because many cells have the

same features and not APUD as protein secreting celis (Pearse 1968).
T Fellev v osre PRELD L

1- &-cells (uastrin- secreting cels) of the stomach :

They are in the iateral wells of the anira! glands portion of gestric

mucosa. But in some patients with gestric hypersecretion, C-cells undergo
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myoersiasia and occupy the whole langth of pyloric portion. The cells are
l2-ge an¢ round or oval ir shape with @ broud bese, centaining many gastrin

r

i

nules ant & nar~ow apex that reachas the mucosal surface Microvill

'3}

croject Toem the apicsl end into the lumen Receptors mediating gastrin

PO
T2ECCNEe

b

o) c".am“ in the gesiric conterts may be present in ths

oy

mizrayilh (Gangon ; 1985).

2- YIP secreting cells (vaso active intestinal peplide) :

They are found in the gland cells of nervas of gastrointestingl tract
Nz glarc etz are mainly inthe small intestine specially the jeiunum ano
cutdenum. They are vary in size and shepe {simple iubular and simple

oremired tubLian) (Gangea ; 1985),

3~ Argentaffin cells (D.EC. S & EB):

Creefly in ihe rtasilze portions of the gasimig glends end the crynts of

_lgberribr and are numerous in the appendix ang ierminal ileurm where

ferem five w0 ten cells in cross section may be seen in sach crypl. They are
pear-ghaped, being broudest al ihe base which rests on the tesement

mambrane and the apex of the cell is direcied toward the lumen of the
crypl The nuciels are round and the cyloplasm has granules containing
- tydrowytryplamine  and  ifs precursors. When combined with
“ormatin, these granules have ihe ability to reduce alkeling silver sels

w0 metaiiic silver. Alsp exhibit the chromaffin reaction and sometimes

called enterahromaffin cells (Gangen ; 1985).
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4- Pancreatic islets of langerhans : (A , B & D)

Synoreass E o potn an endooring and an exoorine Jland inciugder
wiikin the eame strome The endocrine comporent is  the isiets of
@egetnant wrioh sgorete the dnsutin | glucagon, someatoststin ang

panc~Estic poivoesiige hormones (Edward and Robert; 1986)

hey apgsar as scatlered pale areas in the pancrestic lobuies. They
are comman numerous 1n the 181l than in the hgad They are vary in sizs,

nGl enfACSU el DuT arg marly supporied and surcunded Dy delicate

retizula Tissues wineh saperate them from pancrestic acint They consists
o7 'rreguiaT coras of cellc seperated by sfnusoidal canillaries, they can be

a¥ferantiated with gigin dyes |, by ulrasiructruai morphoiogy of their

ararLles ane mest im oriantly by thelr harmonsl contente the cetls of

L oha or A cells P20% - (Secrete glus3gon). They ars ‘arger in size

oJt fewer in rumbers and tend o be in groups, they contain large

acidoehitic graruies which dissolve in waler bui e~e aleohcic resistance.

Eetz or £ zells 7C% . (secrete fnsulin)

e

They are smaver in size but are ihe mest numerous type, they

contgin very firg Casophilic granules which disscive in alcoho! but are

waler resistance.
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C.celis ( Chromophbes, 2% ). Delta cells Sz(D-ce‘ﬂ.s)have large
paie grenuies with closely applied membrane, secrsta somatostatin

{(Edward and Robert; 1986)

5- C cells of thyroid {(Para follicular cells) :

They form the minerity of thyrald cells 2&. They are large, paler
iman ihe grdinary ceilisof thyroid folticles They don't reach the tumen of
tne Totitcle but are squeszed Delwesn the besement membrane ang
orainary  celis, iney coniaing many characieristic granules |, they

secreta thyrocaicitonin H. (Timothy. Harrison; 1986).

6— Chromaffin cells : Catecholamine secrting cells:

They are found mainty in adrenal medulla, They are iarge and vary
wnosnape {columnar, oval, or Dolygonal) , they are arranged either in
J-2ups arcugnd biood vessels or in branching and anastomosng cords, They
hava eccenteric nuclel and beasophilic cytoplasm which contain fine
¢ranules that have affinity for chromium salls, due 1o their contents of
caiechoiamines When Tixed in formalin vapour e cells exhibit

lugrestencs under uilravolat light There are two types of cells,

noragrensitneg and adrenating ceils (Gangon; 1985)

7- Kon chromaffin parsaganglia (glomus) :

They are found in the carotid and aortic badies. They carotid body

(giomus) contains of two types of cells, type- |, type- |l cells, surrounded
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by fenestrated sinusoidel capiliaries, the type |1 cells which are probably

tal

gigl cells surround type i cells
8- Chromaffin paraganalia ( E & NE):

They a7e scettered mases of vascular chremaliiin Uissues (similer 1o
acrena) medulia) they are present in the retroperitonesl tissues, in ciose
~glegtion 0 gangiia. They produce talecholamines and give pesitive

crromailin reaclion (Walter and isreal 1987}
9- Melanocyies : {Melanin formin ils

Trey a~e present just under or in between the cells of the basel csll
tayer of the epidermis. They are lerge with branching processes. They
sortain tyrosinase enzyme and abable of converiing tyrosineg into DOPA
when inic copazuine whicn dg Ting!
rensformet ‘nic reighbouring epide~ma! celis. They are distinguished
f~om ghne iynes of oells by (DOPA) reaction. They are responsible for

srir oolor (Walter and Isreal 1987)

e ‘eilcwing 1aD'e shows the different APUD cgtis omigin, their cell
argang, the'r products of amines or polypeplides and corresponding

£pudamas
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