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Abstarct: In the present paper, the distribution, relative frequences and cell types of endocrine
cells in the gastrointestinal tract of the frog (Rana dybowskii) during the hibernating and the

active phase were examined by light and electron microscopy. The results obtained are summ-

arized as follow:

The reactive cells for Grimelius were frequently found in the gastrointestinal tract, whereas

the reactive cells for Hellman-Hellerstrom were found numerous in the fundus and pylorus of

stomach, a few in the duodenum and lower small intestine, and very few in the rectum

during both phases. No reactive cells for Masson-Fontana were found in the gastrointestinal

tract during both phases.

Elecron microscopically, 4 types of endocrine cells in the fundus of the stomach, 3 types in

the pylorus of the stomach and duodenum, and 1 type in the lower small intestine and
rectum, respectively, were identified during the hibernating phase. In the active phase, 3 types
of endocrine cell in the fundus of the stomach, 2 types in the pylorus of the stomach and

duodenum, and 1 type in the lower small intestine and rectum were observed, respectively.

In the hibernating phase, more cytoplasmic granules and various types of endocrine cells were

generally found than in the active phase.

Key words: endocrine cell, Rana dybowskii, hibernating phase, active phase.

2 ol A4 Wy Az F55 ARy

S A £5% wol 5u Solcia E'& Wiesbaden -
st oAube) FExIZ 9w 9 A W Ey Fo A 11%, Grubedl Forssman?g 16%, Solcia 53L&
I RS 4 Buldo 9o =93 Lausanne o4 14%, Solcia%*2 Santa Monica

4 et g olv] A& A A el A 18F8] MZE FAsteng, o o 55
| 94 AR A o g z2Hsee e 5 AFA g9 AxFRL FAHZ 98 4Ald.

o] R 1988 E FaY AY FFFEAEADY AFELAA FEdTFRANL o FoH L.

— 129 —



e, olE WHlAEE FEY 7 2 dAw 9
7 g wel 2 Fxsk 2ANE 9 AXY FF5
Aol gtAl vEbts glet. BT

P FAF AT Az AF dFRE
Salamandra salamandra®, Bufo regularis® 7] €} 2%
FAF]ASN B u} glon, F,¢ 2,10 Geuze,!
754 A,12 54 4,3 Toyoshima,’s'® Kuramoto!’s!8

58 2474 & 59 AT FolA ARD AP AL
o wlE 2ol Wt e, AARNFA ¥ ez

Azt o g vl gl

22|y BE71% T wE ol ] 3]
Az o AAFALAANE, £5%] Hwz 9 Paneth
Az 3], Suomalainens Petri®'ys ZE5E 39 3
Zol A Bz vt dov, FH5Y BFod #E
AT Fo g3 AR A E Holo AL
3 Ao o3ld BFdHAuAA oz AT Hol gl
o] .

2 A e FAFUA AT BE5I S F
e wE o] E AR HEHAZEY A=
Fxe zeo]lg otz old HAF A G
Axe FH5E FdHo2 FAN A% #E o
AAYu AR 22 F34 .

M2 W Uy

E Agel e A% E4AEE 5 2T 549
Aol A FwZ(19)9 2F@Y) ARE AAT
2] (Rana dybowskii) 7 5ulelE Aoz, £
doll g8 =4tz H3E AAE F, H49 AAF
AolAAH x4 35 2z H A4
A2 &9 244 A BouindF 10% F A
93 formalin®e]l zAsz, sz}l T FE 3~6
pme] AR AFAsAt. = G 4 FA9E Hal
87 918t H-E 9 PASH4¢ A A3z, Grimelius
W (Grim¥ ), Hellman-Hellerstrom(H-H¥) 3 Ma-
sson-Fontanal (M-F)ell ¢ =24 A4 3o

% HEH,

TEAANES 2AFAANEY
SHo| P A o2 A3t
T AAAAH FAE Hetd = dAF 4 29
A BHG 249 23L 2% glutaraldehyde-2.5%
paraformaldehyde(0.1M cacodylate buffer, pH 7.4)
o A} 2447t AxAstz, 2% 0s0,(0.1M cacadylate
buffer, pH 7.4)ol A ¥34% ¥, ethanol, propylene
oxideA| dol ¥4 Epon-812 %% Spurr resin® i ¥
of ‘3}%1‘3]- Zvtd & LKB ultramicrotome V& 2]
g AEEte A sty e,
citrate2 2% @M F Carl Zeiss 109 type =& Hi-
tachi H-600 type §3 A A& v o2 313s}q) v},

o 25 - i1 3
+E 9 Fdusy #

uranyl acetate9} lead

g I

Y0 AN ufAATH g A Y9
QolA FHSG FFAol HENAEY FEuUE 2
E 2 & Table 1A AA§ vret 2ed, & Grimd o
Al FE Hole Az 2dulEL B9 #E
o §143 -‘vﬂ--r]"ﬂ/‘i viad £542 F@iged

FEFAAE G& FHAA 2t g5 2¥eE A
< 29+ o)A Zel e HEF7]o, 24} YAl
= Fdr]el ‘4* el 283 A¥E g,

a2y H-Hil ol 44 8¢ 2ole AZE 9IAY
EHAA v FEededt, VoA oA

4252, ARAdAE Ty 28L ugon, o
ZL Y2 FUY FEVAA 2L g
Pt W M-Filol 9§ ddMze T4 4%
719 A AR A FREA ke,

X EA Y BE AT QA 2
THAELE AEL7)He g, PPy 29 ¢
d, AALE S JHEH olF AEXEY %

r{r ={o

3},

"7 FEoel @E AR A el 2xE
Table 2o A A 3} 51},

A, BHY

7 AT S FRAAE A TN 4%,

Table 1. Relative frequency and distribution of gastrointestinal endocrine cells of frog (Rana dybowskii)

in the hibernating and active phase

Duodenum Lower small intestine Rectum

Fundus Pylorus

H A H A H A H A H A
Grimelius + =+ + + + + + — + =
Hellman-Hellerdm +H +H H +H + + -+ + + +
Masson-Fontana — — — — - — — — _ _
Remarks: H, numerous; <+, a few; == very few; —, absent; H, hibernating phase; A, active phase,
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Table 2. Ultrastructural characters of various gastrointestinal endocrine cell types of frog (Rana
dybowskii) in the hibernating and active phase

Region Cell types g;:?;l;’; Granular shape Contents
I 50~150 pleomorphic moderate or high density, clear halo
H I 250~800 round or oval high density, wide lucent
l I 100~200 round moderate density, clear halo
Fundus ¥ 50~150 pleomorphic low or moderate density, clear halo
1 70~200 pleomorphic high density
A I 200~400 round or oval high density, wide lucent
m 90~120 round or oval high density, clear halo
I 200~350 round or oval moderate density, clear halo
| H I 70~100 pleomorphic low or high density, clear halo
Pylorus m 150~300 round or oval low density
A I 70~250 pleomorphic high density
1 80~240 round or oval low density, lcear halo
[ 1 50~200 round high density, clear halo
H ‘ 1 100~300 round moderate or high density, clear halo
Duodenum I 100~200 spherical moderate density, clear halo
A | 1 100~300 pleomorphic moderate density, clear halo
L1 70~150 pleomorphic moderate or high density, clear halo
H 1 100~300 round or oval high density, clear halo
Lower small I 100~350 round or spherical low or high density, clear halo
intestine !
A1 70~150 round or spherical high density
H ‘\ 1  80~350 pleomorphic high density, clear halo
Rectum | 1 130~270 round or spherical low or high density, clear halo
A 1 90~290 pleomorphlc

hlgh densny

Remark H, hlbernatmg phase; A, active phase,
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Legends for figures

Figs 1-15. Electron micrographs taken from frog’s gastrointestinal tract in the hibernating phase.
Figs 16-24. Electron micrographs taken from frog's gastrointestinal tract in the active dhase.
*Bar=1pm,
Fig 1. A type I cell in the fundus.
A number of pleomorphic granules, moderate unmber of mitochondria and microfilament(mf) are
found.
Fig 2. A type II cell in the fundus,
A number of granules with high density and wide lucent between the materials and limiting
membrane are found.
Inset: High magnification of Fig 2.
Fig 3. A type III cell in the fundus.
A number of round or oval granules with moderate density are shown clear halo.
Inset: High magnification of Fig 3. Note the well-developed Golgi complex.
Fig 4. A type IV cell in the tundus.
A number of pleomorphic granules with low or moderate density and clear halo, and abundant
microfilament(mf) are found at basal portion of the cell.
Inset: High magnification of Fig 4.
Fig 5. A type I cell in the pylorus.
Note a number of round or oval granules and a few lipid droplets(L).
Inset: High magnification of Fig 5. Note the granules with moderate density and clear halo bet-

ween the materials and limiting membrane,

[}

Fig 6. A type II cell in the pylorus.
Note the high dense cell, a number of granules and moderate number of lipid droplets(L).
Inset: High magnification of Fig 6. Note the granules with low or high density and clear halo.
Fig 7. A type IIT cell in the pylorus.
Note a number of granules with low density and moderate mitochondria,
Fig 8. A type I cell in the duodenum.
Note a few small granules with high density, some rER and a few lysosome-like structure.
Inset: High magnification of Fig 8. Note the well-developed Golgi complex(G) and lysosome-like
structure.

Fig 9. A type II cell in the duodetum. Note a number of granules with high or moderate density clear
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Fig 10.

Fig 11.

Fig 12.

Fig 13.

Fig 14.

halo.
Inset: High magnification of Fig 9.
Type III cell of the duodenum,
Note a number of granules and a few lysosome-like structure(Ly).
Inset: High magnification of Fig 10. The ganules with low density and clear halo.
Type I cell in the lower small intestine.
Moderate number of granules with high density and some cell organelles are found in the light
cytoplasm,
High magnification of Fig 11.
Note the well-developed Golgi complex(G) and a number of dense granules.
A type II cell in the lower small intestine,
A number of granules with low or high density, a few lipid droplets(L) and lysosome-like struc-
ture(Ly) are found. This type of cell is shown typical open type.
Inset: High magnification of Fig 13. Note the granules with clear halo.
A type I cell in the rectum.
Moderate number of granules are found.

Inset: High magnification of Fig 14. Note the granules with high density and clear halo.

Fig 15 A type II cell in the rectum.

Fig 16.

Fig 17.

Fig 18.

Fig 19.

Fig 20.

Fig 21.

Fig 22.

Fig 23.

Fig 24.

Note a number of granules with low or moderate density and clear halo.
A type I cell in the fundus.
A few granules are found.
A type II cell in the fundus.
Note a number of granules with high density and wide lucent between the materials and limiting
membrane.
A type III cell in the fundus.
Note a few granules with high density and clear halo.
A type I cell in the pylorus.
Note moderate number of round or oval granules with high density.
Inset: High magnification of Fig 19. High denlsegranules are found.
A type II cell n the pylorus.
Note a fewgranules with low or high density and clear halo.
A type I cell in the duodenum.
A uumber of granules, somewhat dilated rER and a few lysosome-like structure are found.
Inset: High magnification of Fig 21. Note a number of pleomorphic granules with moderate
density and clear halo.
A type II cell in the duodenum.
Note a number of pleomorphic granules with moderate or high density and clear halo. Some
microfilaments are also found.
A type I cell in the lower small intestine.
Moderate number of granules with high density are found.
A type I cell in the rectum.

Moderate number of ploomorphic granules with high density are found.
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