
IN TRO DUC TION

Alt ho ugh the neo plasms are not fre qu ent when ne u ro en -
doc ri ne tu mors oc cu r, they pre sent a gre at di ag no sti cal
chal len ge, due to un spe ci fic and of ten hid den simp to ma -
to logy. 

Ap part from EC-, L-, and D1-cells in the rec tum, the re
are Pep tid YY(PYY)-cel ls. In the ga stro in te sti nal tract,
the se cells are the most nu me ro us in the lo wer parts of the 
ile um, co lon and rec tum. They be long to the „open-cell„
type, in ot her words they ex tend from the ba sal mem bra -
ne to the in te sti nal lu men (1). The di stri bu tion and the
fre qu ency of the se cells are pa ral lel to the di stri bu tion of
the go blet cells, in ot her words the ir num ber grows to -
wards the lo wer parts of the in te sti ne (2). The pro duc -
tion of PYY, which be longs to the hor mo ne fa mily of the
pan cre a tic polypep ti de (3). In the rec tum PYY cells are lo -
ca li sed in the de ep parts of the crypts of Li e ber kuhn (4)
(Li e ber kuhns glands). Sin ce the in for ma tion abo ut the di -
stri bu tion and morp ho logy of the cells, in the pat ho logy
sta tes of the rec tum, are con tro ver sal, the aim of our
study is im mu no stan dar di za tion and mic ro morp ho lo gi -
cal exa mi na ti on of the PYY-cells di stri bu tion in the va ri o -
us hi sto lo gi cal types of the ne u ro en doc ri ne tu mors of the
rec tum. 

MA TE RIAL AND MET HODS

Our study in clu des 30 ca ses of ne u ro en doc ri ne tu mor of
the rec tum which were obtained from po li pec tomy,
which we re fit in to pa raf fi ne blocks. The ma te rial was fi -
xed in to Bo wen’s so lu tion for 24 ho urs, ma nu ally pro ces -
sed em bed ded in to the pa raf fi ne. On the 5 mm sec ti ons
the clas si cal Ha e ma toxylin-Eosin met hod was pro ces sed,
for dif fe ren ti a ting of the hi sto lo gi cal va ri a ti ons of ne u ro -
en doc ri ne and im mu nocytoc he mi cal ABC tec hnic que (af -
ter Hsu-u, 1981)with an ti-PYY-an ti bo di es (1–1800, DA -
KO)

RE SULTS

We ha ve dif fe ren ti a ted the in su lar (A-type), tra be cu lar
(B-type), glan du lar (C-type) and mi xed va ri a ti ons, which 
in clu de in su lar-glan du lar va ri a tion (A+C) and tu be cu -
lar-glan du lar va ri a tion (B+C), by mic ro morp ho lo gi cal
analysis of our ma te rial. 

Mi nor po pu la ti ons of PYY-cells are ve ri fied in all hi sto lo -
gi cal va ri a ti ons of tu mo ur. Ho wer ver, the emp ha sied
hyper pla sia of PYY-cells is re cog ni sed in tu mo urs of tra be -
cu lar types (B-type) (Figure 1), in which lar gely im mu no -
re ac ti ve PYY-cells are ma inly in di vi dual, with a tri an gle
sha pe and a bot tle sha pe and with cyto pla smic ex ten si on
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SA ŽE TAK
Pep tid YY-æe li je su naj broj ni je u do njim par ti ja ma ile u ma, ko lo nu i rek tu -
mu, gde su lo ka li zo va ne u du bo kim de lo vi ma Li ber ki no vih krip ti. Pri pa -
da ju „open-cell“ ti pu, od no sno pru ža ju se od ba zal ne mem bra ne do
lume na cre va. U pa to lo škim sta nji ma rek tu ma ove æe li je su ret ko is pi ti -
va ne. 

Cilj na šeg ra da je mi kro mor fo lo ško i imu no ci to he mij sko is pi ti va nje
PYY-æe li ja u ne u ro en do kri nim tu mo ri ma rek tu ma. 

Ma te ri jal èi ne 30 slu èa ja ne u ro en do kri no ma rek tu ma, do bi je nih po li -
pek to mi jom i ka lupljnih u pa ra fin ske blo ko ve. Na pre se ci ma de blji ne 5
mi kro me ta ra su pri me nje ne kla siè na HE me to da i imu no ci to he mij ska
ABC teh ni ka sa sa an ti-PYY an ti te li ma (1:1800, DA KO)

PYY-æe li je su bi le pri sut ne u svim hi sto lo škim ti po vi ma ne u ro en do kri no -
ma, pri èe mu je nji ho va mar kant na hi per pla zi ja ve ri fi ko va na u tra be ku -
lar nom tj. B-ti pu tu mo ra. Hi per pla zi ja PYY-æe li ja je pri sut na i kod tu mo -
ra glan du lar ne gra ðe (C-tip), gde su ove æe li je ve æih di men zi ja i obiè no 
gra de tu bu lar ne struk tu re. 

U ra du se di sku tu je o bi o ge ne zi PYY- æe li ja i o efek tu pep ti da YY na bi o -
lo ška svoj stva tu mo ra. Ta ko ðe se raz ma tra i sa vre me ni aspekt ne u ro en -
do kri nih æe li ja. 

Kljuè ne re èi: rek tum, ne u ro en do kri ni tu mor, PYY-æe li je

AB STRACT
Pep ti de YY-cells (PYY) per sist in gra te num bers in lo wer parts of ile um,
co lon and rec tum, lo ca l i zed in de ep parts of Li ber ku nis crypts. The se
are „open type“ cells, which me ans they ex tend from ba sa l mem bra ne
to gut lu men. In rec tal pat ho lo g i cal sta tes the se cells are ra rely exa m i -
ned. 

The aim of our study is mic ro morp ho lo gi cal and immu no cy toc he mi cal
PYY-cells exa m i na ti on in rec tum ne u ro en doc ri ne tu mo urs. 

The do c u ment con si de res thirty (30) ca ses of rec tum ne u ro en doc ri no -
mas, got  by polypec to my and gat h e red in the pa rap hi ne blocks. On
5-mic ro me ter cross sec ti ons the re we re used cla ssic met hod and ABC
immu no cy toc he mi cal tec h ni que with an an ti PYY (1:1800, DA KO)

PYY-cells we re fo und in all hi sto lo gi cal types of ne u ro en doc ri no mas
and the ir mar ked hy per pla sia was ve r i fied in tu ber cu lous B-type tu mo -
urs. PYY Hy per pla sia can al so be fo und in the glan du la re struc tu red tu -
mo urs (C-type), -cells we re fo und in all hi sto lo gi cal types of ne u ro en -
doc ri no mas and the ir mar ked hy per pla sia was ve r i fied in tu ber cu lous
B-type tu mo urs whe re the se cells are big ger and usu ally form tu bu la r
struc tu res. 

The study di s cus sion is abo ut PYY-cell bi o ge ne sis and abo ut PYY efect
on the tu mo ur bi o lo g i cal cha r ac te r i s tics. It is al so con si d e red a mo d ern
aspect at ne u ro en doc ri ne cells. 
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which re ach to the ne a rest go blet cells (Figure 2). Hyper -
pla stic PYY-cells were pre sent in the tu mo ur of glan du lar
hysto lo gi cal type (C-type) whe re the se cells are lar ger
(hyper trop hi cal), cir cu lar or oval, ra rely in di vi dual, usu -
ally ma ke ro sets or tu bu lar ar ran ge ments (Figure 3). 

DI SCUS SION AND CON CLU SION

Ne u ro en doc ri ne tu mo urs ha ve fi ve wi dely ac cep ted ways 
of growth: ins u lar, tra be cu lar, glan du lar, un def fe ren ti a -
ted and mi xed. By using hi sto lo gi cal clas si fi ca tion of So -
ge and as so ci a tes (1981), on  our ma te rial, the re ha ve
been no ti ced that the rec tal ne u ro en doc ri noms are ma -
inly of tra be cu lar, glan du lar or mi xed struc tu re, many sci -
en tists ha ve no ti ced the co rre la tion bet we en the tu mo ur
growth type and the di se a se prog no sis. 

The re are a lot of li te rature di scus si ons abo ut the sig ni fi -
can ce of the hi sto lo gi cal growth of tu mo ur in re la tion to
di se a se prog no sis, ho we ver, most of the sci en tists be li e ve
that tra be cu lar and mi xed tu mo ur struc tu res ha ve bet ter
prog no sis than ot her hi sto lo gi cal types (5, 6)

In most of the rec tu lar ne u ro en doc ri ne tu mo urs of tra be -
cu lar, glan du lar and mi xed struc tu re the re has been emp -
ha si sed hyper pla sia PYY-cells. Not de pen ding on the cell
sha pes (whet her they we re bot tle sha ped or cir cu lar or
whet her thery we re in di vi dual or in gro ups), they ha ve al -
ways had cyto pla smic ex ten si on to wards the ne ig hbo u -
ring go blet cells which sug gests the ir pa rac ri ne cha rac te ri -
stics (3, 2). Tiny cyto pla sma tic gra nu las of the se cells
pro du ce pep tidYY, for which has been esta blis hed by the
im mu nocytoc he mi cal re ac ti ons, that to get her with en te -
ro glu ca gon are lo ca ted in L-cells co lumns (7) and al so
with glu ca gon of A-cells of pan cre as, which was ac know -
led ged by our aut hors (8, 9). 

The se re sults lead to the con clu sion that pep tid YY co uld
be re gu la tory pep tid of the pan cre as islands, at tac hing in -
to the work of en te ro in su lar axis (8). The mo ust fa mo us
bi o lo gi cal ef fects of PYY are: in te sti nal va so con stric tion
and in hi bi tion of je ju nal and co lumn mo ti lity, in hi bi tion
of bi car bo na te sec re tion from the pan cre as, in hi bi tion of
ga stric ju i ce sec re tion in the ca ses of sti mu la ti ons with
small pen ta ga strin do sa ge. 

Ap part from the se. PYY has al so got so me an ta go ni stic ef -
fects on cho lecysto ki ni n, first of all it in hi bits sphin cter of
Od di (10). Furt her, it is be li e ved that PYY in hi bits the in -
su li ne sec re tion which in di rectly in hi bits glu ca go ne sec re -
tion. It is pos si ble that PYY per forms this with the di rect
lo cal in hi bi tion ha ving pa rac ri ne ef fect on pan cre as
B-cells (11). 

The hig her va lu es of PYY in se rum are ac know led ged
with a pa ti ent with ste a to rr ho ea with tro pi cal sprue and
with chro ni cal pan cre a ti tis, as well as with pa ti ents with
ne u ro en doc ri ne tu mo ur of ovary (12, 13)

Ac cor ding to our re sults we are dra wing a con clu sion
that the do mi nant cell po pu la tion of rec tal ne u ro en doc ri -
ne tu mo urs are ma de of PYY-cells. It is al so ob ser ved by
our work, which is con cer ned by mic ro morp ho lo gi cal
cha rac te ri stics of the se cells, that the ir pro ducts-po li pep -
tid YY ef fect the re gu la tion of tu mo ur growth in apac ri ne 
way. 

RE FE REN CES
1. Buf fa R, Ca pel la C, fon ta na P et al: Types of en do c ri ne cells in the

hu man co lon and rec tum. Cell Tis sue Res 1978; 192: 227–40. 

2. Wi lan der E, El-Salhy N, gri me li us L et al: polypep ti deYYand pan -
cre a tic polypep ti de (PP) in rec tal car ci no ids. Virch Arch Pat hol
Anat 1983; 401: 67–72. 

3. Con lon M, Char tel N and Va u dry H: Pri mary struc tu re of PYY :
im pli ca ti ons for the mo le c u lar evo lu tion of the pan cre a tic
polypep ti de fa m ily. Pep ti des 1985; 13: 145–9. 

4. De Lel lis RA, Dayal Y and Wol fe HJ: Car ci noid tu mors: chan g ing 
con cepts and new per spec ti ves. Am J Surg Pat hol Lab Med 1987; 
111: 620–4. 

5. Mc Der te mott EW, Go du ric B and Bren nan JP: Prog no s tic va ri a bi -
les in pa ti ents with ga s tro in te s ti nal car ci noid tu mors. Br J Surg
1994; 81: 1007–9. 

75

Medicus 2005; 6(2): 74-76

Fig ure 1. Hy per pla sia of PYY-cells in trabecular tumour

Fig ure 2. Large immunoreactive PYY-cells

Fig ure 3. Rosets due to PYY-cell hyperplasia
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