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Abstract: Regional distribution and relative frequency of endocrine cells in ten portions of
the gastrointestinal tract of the Korean native cattle were observed by immunocytochemical me-
thods using specific antisera against chromogranin, serotonin, somatostatin, glucagon, bovine
pancreatic polypeptide(BPP), motilin, gastric inhibitory polypeptide (GIP), neurotensin, secretin,
gastrin and substance P.

The results observed are summarized as follows:

In the abomasum, chromogranin-, serotonin-, somatostatin-, motilin-, glucagon-, gastrin-,
and substance P-immunoreactive cells were found. Chromogranin-and serotonin-immunoreactive
cells were more numerous in the fundic region than pyloric region. Somatostatin- and gastrin-
immunoreactive cells were numerous in the pyloric region than in the fundic region.

In the small intestine, chromogranin-, serotonin-, somatostatin-, glucagon-, BPP-, motilin-,
gastrin-, GIP-, neurotensin-, secretin-, and substance P-immunoreactive cells were detected.
Chromogranin-, somatostatin-, GIP- and secretin~immunoreactive cells were most numerous in
the duodenum, while BPP-, motilin-, glucagon-, neurotensin- and substance P-immunoreactive
cells were rarely seen in the small intestine,

In the large intestine, chromogranin-, serotonin-and BPP-immunoreactive cells were widely
distributed and most numerous in the rectum. Somatostatin-, glucagon- and substance P-immu-

noreactive cells were rarely seen in the large intestine.

Key words: gastrointestinal endocrine cells, Korean native cattle, immunocytochemistry, light
microscopy.
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/K}-?S]— L XN glojr~n, JHE W Lol Ui = Avidin-biotin complex (ABC) Jjik?io 2 2.9 anti-
o ol Ak % 4oz Fel =L Bolm 53] K serat- peroxidase-antiperoxidase(PAP) JHy:??0 &
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vhof ﬁ?ﬁﬂkﬁ.‘% AAG AFE=EL AY FHolE F Aol A5 antiserat Table 13 7o},
Table 1: List of antisera used
Antisera Code Specificitv Yi"l?{l]t(lglf Source
Bovine pancreatic Lot. 615-R110 Crossreact with HPP 1:10,000 R.E. Chance, Indianapolis
polypeptide* 146-17

Bovine chromogranin* Lot. 8541011

Human gastrin** GP-1304

Gastric inhibitory

Recognize SP-1 and
chromogranin

No crossreaction with CCK 1:10, 000

1:5,000 Immuno Nuclear Corp.,

Stillwater
N. Yanaihara, Shizuoka

G/R/34-11ID No crossreaction with 1:10:000 Guildhay, Surrey
polypeptide* glucagon
Porcine pancreatic Lot. 1 Wholly crossreact with 1:1,000 Amersham Int. plc,
glucagon* pancreatic and intestinal Amersham
glucagon
Porcine motilin* R-1104 1:1, 000 N. Yanaihara
Bovine neurotensin* R-3501 1:1, 000 N. Yanaihara
Porcine secretin* R-801 1:1,000 N. Yanaihara
Serotonin* Lot. 16302 1:10,000 Immuno Nuclear Corp.
Human somatostatin* 1:3,000 S. Ito, Niigata
Bovine substance P*** Lot. B6E 35 Recognize C-terminal and 1:1,000 Sera-Lab, Sussex
crossreact with eledosin
Rabbit IgG**** 120 Raised in Obihiro Univ,

Guinea pig IgG (biotinylated) Lot. 40605****
Rat IgG (biotinylated) Lot. 50904*

PAP (peroxidase-antiperoxidase) Lot. 405*
Avidin-Biotin complex Cat. PK4000

1200 Vector Lab., Burlingame

1200 Vector Lab,

1100 DAKOPATTS, Copenhagen
Vector Lab.

— o b

*=rajsed in rabbit; **=raised in guinea pig; ***=rat monoclonal, clone NC1/34HL; ****=raised in goat.
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Table 2. Regional distribution and relative frequency of immunoreactive cells in the gastrointestinal

tract of the Korean native cattle

Immunoreactive Abdomen stomach Small intestine Large intestine
cell Fundic Plyoric Duodenum Jejunum Ileum Cecum Prox colon Central coil Dist colon Rectum
Chromogranin 28.9+ 23.5+ 17.4%= 12.3%£ 13.61E 7.4+ 7.84+ 7.2+ 9.3+ 19.8+
0.7 1.4 0.7 0.5 0.7 0.4 0.4 0.3 0.6 0.7
Serotonin 7.1+ 4.0+ 11.94+ 11.8* 11.6F 8.8+ 6.5+ 7.9+ 9.7+ 15.8+%&
0.4 0.3 0.6 0.5 0.6 0.4 0.3 0.3 0.8 0.9
Somatostatin * 2.9+ 2.7+ ¥ # * * * * *
0.2 0.2
Glucagon # # # # # ¥ # £
BPP * * £ # 2.6+ 3.34
0.3 0.2
Motilin # »
GTP 3.7+ # *
0.1
Neurotensin * * *
Secretin 2.7+ *
0.1
Gastrin 14.0+ 3.7+ *
0.9 0.2
Substance P # # * * * * *
*=rare and not detected in every section; Jf=rare, but regularly detected; ---=immunoreactive cells were not detected.

Date are expressed as the mean+SE cell No per 0.25mm?.
BPP=bovine pancreatic polypeptide; GIP=gastric inhibitory polypeptide.

REREMREY] BES Z YHIA 10052 10/ gastrind] 23 @l A st %8 (14.630.9) FE3
RS T2 BEstd &g BEY & dE Mk o Fig 9. 28] 2 substance PAZE BEHRIMNE
5 uhe EHESIE s MREE L MBER 0.25  =EA ARGz #MMIHAINE S 23
mm?t}d HIHEY) el EMEE (mean+SE) 2 } /ol A} = chromogranin, serotonin, somatostatin,
SRR = glucagon, BPP, motilin, GIP, neurotensin, secretin,

gastrin 3 substance PAl £ 5 #3F =E F3t9 4
] R ZEL AT 4 dger o]E A £%F chromogranin

2 QFolA SRS 117 ASWMEEY dubdel 9 serotonindlE F-& +Tial, KM R EER 7
DS 21 BT E EE EEY MikE 7 &) Alz2Ee] #3389 e (Fig 5,9,11), soma-
o] 2a@stg ot A4 L KBEYo]A = 7t 67 tostatind] & -+ Z#HBAA = A8 .74+0.2), BB
o] MERr f#mdta Lo (Table 2). 2 mEEl A e =i BEs Ak (Fig 6). glucagon

A 4 9)o] 4= chromogranin, serotonin, somatosta- Axe +25W, BE 2 @BESddd =24 &4
tin, glucagon, gastrin 2 substance P %% FEM B (#H Hor, BPPAlZE Rl Awt motilind] 3= +2
) o] 339l o1} BPP, motilin, GIP, neurotensin  JEMol At 47 w9 =8A A2 4 e}, GIP
W secretin @SS 28314 ootk o] E Ml ALE FERAAE LEG.710.1), BESAAE
chromogranin @ serotonin HIIS S BN A S8 = 2A, EERAdAE WS =EA S5tz ey
(28.940.7) = AB(7.1£0.H 2 28 A2(Fig1,  (Fig 7), neurotensind| £ + 4l ksl R 0115
2), BTN £%(23.5+1.4) == SHE.0+:  FAA A7 Wl =EA 2R A} (Fig 13).
0.3)2 = glrh. somatostatin Al L& FEMeIHE 285 secretin U gastrindl 2 59 R AgE B
o9 = EA, MPFdAE 2#2.91£0.2)2 £H3} +#Bd e A LB, BBRSAAE 44 g
g on glucagonA] 2+ BHFIER] A2t = &4 (Fig 3), zEA 28 Qo (Fig 8,10,12), B A
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T %ol & & glgolch. substance PA ZE + B
BB AE 238A 23ky BRIAA T MBEEEA
FAA o2 ©gA BFE Ao (Fig 14).

KEAA ASRHEREY SfitES ¥ chromo-
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chromogranin % serotoninA] £ & BB, HMEE,
LB, BAEREBRE Sdde SE EIAo
(Fig 15,16,18), EER = S8 ALEe] 45t
I 9] tH(Fig 22). Somatostatin @ substance PA| %
T AB A F9nig o9 =EA (Fig 2D, glu-
cagond 2 7 F9uit =EA F@s o (Fig 17,
19). 285 BPP Az BBEHIAE ¢ =&,
EReER 2 PLERERAAME =EA, BEEE 2
EWR A A4 S#E FHRE T F2 KRB
FEelA 3z Aot (Fig 20,23).
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Legends for figures

Fig 1. Chromogranin-immunoreactive cells in the fundic region of the abomasum. PAP method; X50.

Fig 2. Serotonin-immunoreactive cells in the fundic region of the abomasum. PAP method; X100.

Fig 3. Glucagon-immunoreactive cells in the pyloric region of the abomasum. PAP method; X100.

Fig 4. Gastrin-immunoreactive cells in the pyloric region of the abomasum. ABC method; X100.

Fig 5. The chromogranin-immunoreactive cells seen in the duodenum, PAP method; X50.

Fig 6. Somatostatin-immunoreactive cells demonstrated in the duodenum, PAP method; X100.

Fig 7. GIP-immunoreactive cells in the duodenum. PAP method; X50.

Fig 8. Gastrin-immunoreactive cells detected in the duodenum, ABC method; X50.

Fig 9. The serotonin-immunoreactive cells demonstrated in the jejunum, PAP method; X100.

Fig 10. Gastrin-immunoreactive cell detected in the jejunum. The cell reaches the intestinal lumen with its
cytoplasmic process. ABC method; X100.

Fig 11. The chromogranin-(A) and serotonin-immunoreactive cells(B) demonstrated in serial sections in the
ileum. PAP method; X100.

Fig 12. The secretin-immunoreactive cells seen in the duodenum. PAP method; X50.

Fig 13. Neurotensin-immunoreactive cell in the ileum. PAP method; X100.

Fig 14. Substance P-immunoreactive cells detected in the ileum. PAP method; X50.

Fig 15.
Fig 16.
Fig 17.

Serotonin-immunoreactive cells detected in the cecum. PAP method; X100.
Chromogranin-immunoreactive cells in the cecum. PAP method; X50.

Glucagon-immunoreactive cells detected in the central coil. PAP method; X50.

Fig 18. Serotonin-immunoreactive cells in the distal colon. PAP method; X100.

Fig 19.
Fig 20.
Fig 21.

Glucagon-immunoreactiev cells detected in the distal colon. PAP method; X50.
BPP-immunoreactive cells detected in the distal colon. PAP method; X50.

Substance P-immunoreactive cells in the distal colon, PAP method; X100.

Fig 22. Chromogranin-immunoreactive cells in the rectum., PAP method; X100.

Fig 23.

BPP-immunoreactive cells detected in the rectum. PAP method; X100.
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