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Ultrastructural and Immunohistochemical Investigations of Exocrine
and Endocrine Cells in Fetal Human Pancreas

Jung Ran Kim, M.D., Je G. Chi, M.D." and Jung Hee Cho, M.D.’

Department of Pathology, College of Medicine, Dong Guk University
and Seoul Mational University

The pancreas consists of two types of tissue arising from same primitive cells, but with entirely
different functions. Although the adult human pancreas and fetal islet tissue have been the subject
of numerous electron microscopic studies, little is known of the ulrastructure of the developing
human exocrine pancreas. The purpose of the current study is to investigate development of endo
and exocrine of pancreas, especially during the middle trimester of human fetal life, which is
the period of acinar cell maturation.

Fresh autopsy specimens of pancreas, taken from 15 human fetuses at the 12th(n=2),
13~16th(n=5), 17-20thin=4), 21-24thin=2) and 25~28th(n=2) weeks of gestation, were studied
electron microscopically, and immunohistochemically. Antisera against insulin, somatostatin,
glucagon, pancreatic polypeptide and gastrin, were used for immunohistochemistry.

By the 12th week, primitive exocrine acini were identified and these were matured rapidly
in the next & weeks, At the 17th week stage, ultrastructural examination revealed atypical
zymogen granules in the acinar cells. These became progressively less numerous in the 21-28
week period when classical zymogen granules increased upto the level of adult stage. All the
endocrine cells were found at the 12th week, forming primitive or mature islets. The relative
E ratio of endocrine cells at the 12th week was abouwt 35.4%, 24.9%, 39.8%, 0.5% for A, B, D
i & PP cell, respectively. But at the 25th to 28th week of development, the relative numbers of
| A and D cells decreased somewhat, whereas those of the B cells increased. The PP cells were
constant.

The G cells were found at the 12th week of fetal period, which appeared through out the
observation period. (Korean J Pathol 1995; 29: 286-295)
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Fig. 1. Twelve weeks of gestation. Section through a
primitive duct and its lumen consisting undifferentiated
cells, two endocrine cells and developing acinar cells.
Gylcogen aggregates are most prominent in the basal
cytoplasm of undifferentiated cells. Developing aciner cells
contain well developed ergastoplasm with a few spherical
to irregular zymogen-like granules(—). A: antiglucagorr
positive cell, P: probably PP cells. > 5,750

ol Al w]iLE e #a wWupde]el| oo chi
.4 2] (multivesiculated body)?} =gl on], HFEA
B4 & FES TaEsigs obge] F9HsE
Habar glaleb(Fig. 1, 2).
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gheh(Fig. 1, 2).

L MEHES §T 3 SHLES 4y

1) BN 13F-165: WF 13-1656]E v BT
7 AEAER Hilelo] YA MEYET o] FHT
Zulol cheke] Aitzzle] Aol Sasich
13704 lE 165 o) sellE dolloll 4] &4e) u)
A4 Bl pusPot AYHe EYHS B

Fig. 2. Twelve weeks; Higher magnification of fig. 1. The
cell displays desmosome(), prominent tight junction
complex and straight lateral membranes which occa-
siomally interdigitate, Note intercelluar canaliculi{—) and
perinuclear multivesiculated bodies are present(se). M: mi-
tochondria N: nucleus
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Fig. 3. Electron micrography of 18 weeks of gestation of
pancreas shows acinar cells and endocrine cells. Acinar
cells contain significant amount of ergastoplasm  with
spherical mature and several spindle-shaped zymogen
granules(—). Large smooth walled vesicles with relative
little matrix in basal areas are also apparent in all cells,
A single cell containing small electron dense membrane-
bound ganule is presents at left lower comer{suggesting PP

cell) B: antiinsulin positive cell. = 4,600

Fig. 4. Electron micrograph of a thin section through the
apical region of a fetal pancreatic acini and an endocrine
cellsiA) at 24 weeks gestation, Note that the apical surface
of the acinar cells and the centroacinar cells are provided
with numerous stubby microvilli, which protrude into the

centroacinar lumen{L). CAC: Centroacinar cell > 2 ()

el gksbel ®lE 1352] 1ol A FEH s
w7 Aele| Fs] @ FAETEe] Babxglch
cheke] GHigle] HEME HEA} 9 9 3
o] fjzbel]l Abajell gler A£Emeke] FzE ol
TR g FHeg HFs o gl

2) BN 17528 gie] 179 o] HEMEE H
A vEEEgobs] 7t HojA A oldl§Re] ol
7t =254 FHoldlen e wdE Hgo o
o 323 FEv ¥9f Faldgion HiSih
(junctional complex)?} 4H3E|an S| HE 3oy
AAzE g ek Ele] gl9l cHFig. 4).

BiE 175 o3 ujitu] Kol cigl 2] Fu]iL w9
vl ge] elio] Z7lgell wit F2lgh Holz Zulu)
GATable 1), HEZHZfoll= v]HE2] gl e
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Table 1. Percentage cells of endocrine and exocnine portions

of fetal pancreas {Mean = 5D)
Gestation [Endocrine Exocrine Undiff. CAC
age(wks) cell cell cell
12 17.5+05 84104 741407 0.0+0.0
13-16 18528 327243 488218 0000
17-20 D078 436555 174443 00200
21~24 10,020 B80£05 0000 2008
25~28 122200 868 08 00200 1O0XZ05

CAC: centroncinar ool
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Table 2. Diameter of fetal islets during development

(Mean + SD)
Gestation No. of cases Mean diameter
age({whs) of islet( ¢ m)
12 2 687+ 3.0
13~16 5 952+ 4.3
17~20 4 1202 % 16.5
21-24 2 122.2 5250
2528 2 118.0+ 154

Bl 215el4 285 Aeld F2 F7HES Ry

D AFEE dld 12556 39.8%, 13-2058e] 35% 9 oo
213 o|Folle 26% WE o]Fo] =l 12-2054
+ B MEEC GE vlEE BEgic PP AE{ant-
pancreatic polypeptide %Fd #3E)= B 1254 28
Z7A) A& o T 02-05%F Hajgon ChEHE

EE a7 ME e HAn4E Ao} A=
A FEEUA S5 A T8 AR HEe 4
ol vlzle] A MES} D HE7F L vlEE Hole
o B AlEE A 4 ES D MEe] At Axe] v
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Tahle 3. Percentage of endocrine cells of the human fetal

pancreas
Gestation A cell B cell D cell PP cell
age{wks)

12 354 249 9.8 0.5
13~16 39.5 25.8 34.5 0.2
17-20 41.9 22.3 5.6 0.2
21~24 334 41.0 25.3 0.3
25-28 30.3 42.7 26.8 0.2

Mean*+ 5D 364+71 320f8 324774 03702

(P<0.05)
A: antiglucagon positive cells
B: antiinsulin positive cells
D: antisomatostatin positive cells
PP: antipancreatic polypeptide positive cells

Table 4. Granule sizesinm) of endocrine cells of the human -

fetal pancreas .

Gestation No, of A cell B cell D cell
age{wks) Cases

12 2 347.0 3040 369.5
13~16 5 3535 3475 i87.6
17-20 4 300.0 376.0 362.0
21-24 2 2835 297.6 425.5
25~28 2 217.0 376.5 411.9

Average T5D 15 3002145 3402127 391.319§

A: antiglucagon positive cells
B: antiinsulin positive cells
D: antisomatostatin positive cells
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Fig. 5. Doveloping B ccll of 13 weeks of pestation. There
arc  scattered  mumerous  pleomorphic  membrane-bound
vesicles with a few crysalline coresi—+) are illusmrated. In

wldition there are many larger protiules with amogphoos

cares  which wre penerally less eleclon-dense tham the
mature granules. Dilaled wesicles, polvsomes, free ribo-
apnes and small nomber of glyvengen should be noted. =
13,300

Fig. . The anmtipasirin positive
vells, G5 cells are found singly or
erowped a0 the primitives ducl or
mantle zone of slel, Huamm [etal
pancreas of 13 wecks(A) and 27
weeks(B) of gestaion. PAP stain.
w L)
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