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Immunohistochemical study on endocrine cells of the thymus of duck
(Anas platyrhynchos platyrhyncos, Linne)
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Abstract : Endocrine cells in the thymus of duck(Anas platyrhynchos platyrhyncos, Linne)
were studied immunohistochemically from 23 days of incubation to 32 weeks of age.

Somatostatin-, growth hormone(GH)-, gastrin/cholecystokinin(Gas/CCK)-, polypeptide YY
(PYY)-, S-100 protein(S-100 P)-, dopamine-, serotonin(5-HT)-, and bovine chromogranin (BCG)-
immunoreactive cells were detected in the duck thymus by the PAP techniques.

These immunoreactive cells were observed in the medulla and in the juxtacortical medulla. No
immunoreactivity of calcitonin and bovine pancreatic polypeptide(BPP) antiserum were observed.

The argyrophil cells by Grimelius techniques were observed from 23 days of incubation to 32
weeks of age and peaked in 5 weeks of age. In the early develpmental stage, the argyrophil cells
were distributed only in the medulla, while these cells were distributed mainly in the medulla and
a few cells were distributed in the corticomedullary junction from 3 weeks of age. These
immunoreactive cells were generally round, oval and elliptical and occasionally spindle,
polygonal and polymorphous with the long cytoplasmic processes in shape. The present study
suggests that the intrathymic endocrine cells may associate with the functional maturation of T-
lymphocytes on the establishment of immunity. The further study will be needed to elucidate the

function of these thymic endocrine cells.
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7t Wi 71 dase LAy 244
22 AR o] i £3] 71E5 AW amine AT Wi
HGHZE AAZRA Feisha, 913329 entero-
chromaffin 2 enterochromaffin-like ]| X 7} A} endocrine-
like HES} frAbetY, Wz 719E 7HAEd o|E&
QEERS o188 2UHE TREL 2u] 2 YA
o g,

o= Az, v g AR 75 oxyto-
cin, vasopressin, met-enkephalin, somatostatin, S-100 pro-
tein, vasoactive intestinal polypeptide 52 ] 7}2] neu-
ropeptide %A1 4| X 9} neurophysin 2 chromogranin %43 4
¥t Wzt os 48 a Yo ojgd &
7tEAY WY Jlwd dalMe FEsHozs o
e Bustn gon, 2FY sk e 4
T2 02 peptide hormone AE A X2 EA S 717 &
HE} ERZH DT AT

3H g9 7pE Mol e chromaffin A X%, argentaffin
AE? Y YA TP 5ol YRUHTY P s}
A FEFFAE} Baso] ok vz 2de 9}
A 79l 7} Aol A serotonin, neurotensin, somatostatin %
AAEE dgzAgety 2 FRPA P o8 2 &
A7 WA QouttBE X &R0 JpE A Bag
of e T THY YRR dafMe dA 9l
A gon AARAN AN BEEHE Ry 23

Table 1. Antisera used in this study

of W ol BAXE BEHE Mol grh Boly
& @A FUE 2Ho|EM FAZFA oY
ZhEAel ol WRW A B A7 A o}
T U

wetd 2 AFoA e AFHY skl glojA
WEHHMES EAFFG o]E AZY F7, 86, £X
2 AL BE ZF JRHAEEY FENEE
otrz] et W zAstetH oz patatginh

=z 3y

A3 EEFUANAM YL E HF 2 (Anas
platyrhynchos platythyncos, Linne)e] A &g X3}l
Abg3 g on, B3 7)(KE 300, EUN JO incubator com-
pany)E S 70%, &5 3580 ZAs)M 2atEq
on BHYSE 6280|900 B BYT HeA 3
2 93} 17, 3%, 5%, 7%, 8594 22} sofel e
o3 %8 279 actel 2 $30012)8 B Aol A4 3
ot

2 0UY 52 4L o AAE AE %
7ha S AFste] ALEEAL, 718 2 AR ME B
2 & 2 ZARUE gt EAse 25749 A
@& M35t Bouin o] 2437t o uAFHL 1
e 24 detsAgd g5 F paraffine] X3}
i, 3~4pme] 94 2AAAE BEUT 4 2FJHAHL
hematoxylin-eosin(H-E) @4, =% H(Grimelius §) 2
2t hormoneo] thgt 1+ A& ALg5te} PAPY TS| o

Antisera* Code No. Source Dilution
Somatostatin PUO421295 BioGenex 1:20
Growth hormone Institute of Endocrinology. GUNMA Univ. 1:5,000
Gastrin/cholecytokinin 1600,/400 UCB, bioproducts 1:100
Polypeptide YY R841303-2 Milab, Malmo, Sweden 1:40,000
S-100 protein PUO580695 BioGenex 1:25
Dopamine SFRI-Lab. 1:2,000
5-Hydroxytryptamine 105979 incstar 1:500
Bovine Sp-1/chromogranin 517210 Incstar 1:500~1,000
Calcitonin PUO361195 BioGenex 1:40
Bovine pancreatic polypeptide PUO660495 BioGenex 1:26

* All antisera were raised in rabbits.
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dFo) W& FFee tEAdoA HaEe 238
AAX 9 A g AT Aod EXo} ¥l e Table
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Grimelius ol ¥4& UERHE AX(2384 H¥)
oz dFolA gEE FAFAA BEHROY FA
o Axe 93 ¢ A3 £4 ZAF A0 Exd
At dEEE = 3 BYFFE 2T
3 2 ey AR FHRAMT AFR 1Y
o] AFHAUL, B3 17 E FEER FHHH 2
o, A FAFoMg FAEHUT, o] HESL 49,
Bey 2 2 AXd 8 M 2S5 thgEgh
2333 e AR 28891, o5 AEE
& ARG 259 989 AX7} BREAoY, &

AvdAe 4%, 84d ¢ 2 Ax3 718 HAe
gEede] AXE B F ANk F3 5F-e e o
o ARV 28 OFd dejo) AEEe] 93
752 4 430 £33 ZAR9 B2 aRHA
B8 7378 QA vy AXr 2Esgon 3R
A A, AR E o FEAAE BFHAT
TARY FHAEE 948, BHA¥Y N A2 78
A BEHAg e AEst 3 AT £3 8FH el =
FEEE JEWLH 459 AL HAFAA,
FAFANE SR UFHA AEr FHHAG
238 R2FydE v 427 2dRor s
HYE 1A GAANEEC] AR AT A FEH
At (Fig 1).

Somatostatin (Som) : FAIA L= Btk 23U £}
AFA = HEEA FRo B3 1538 H £33
7} AAeke] -3 3FHANE A, H35FH, B8
757 2 23 sFAgAT FEER Fddon, ¥

g 3273 HuA o daAn. of M¥] Fehe A

Table 2, Distributions of immunoreactive cells on the thymus of duck

23 days of hatching 1 week 3 weeks 5 weeks 7 weeks 8 weeks 32 weeks
incubation
G Cortex - - - + + + + +
n"
Medulla + * T T * + e o
Cortex - - - - + + + +
Som
Medulla - - + + + + + +
Cortex - - - - - - - -
GH
Medulla - - + + + + + +
Cortex - - - - - + +
Gas/CCK
Medulla - - + + + + + +
Cortex - - - + - - + +
PYY
Medulla - - + + + + + +
Cortex - - - - ~ - -
$-100 P
Medulla - - + + + + + +
Cortex - - - - - - - -
Dopa
Medulla - - - - + + 4+ +
Cortex - - - - + + + +
5-HT
Medulla + + + + + + + +
Cortex - - - - - + + +
BCG
Medulla - - + + + + + +

* Gri. : Grimclius, Som : Somatostatin, GH : Growth hormone, Gas/CCK : Gastrin/cholecystokinin, PYY : Polypeptide YY, S-100P : S-100 protcin,

Dopa : Dopamine, 5-HT : 5-hydroxytryptamine, BCG : Bovine chromogranin.

** - npot detected, + : detected.
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Table 3. The relative frequencies of immunoreactive cells in the lobe of duck thymus

23 days of

incubation hatching 1 week 3 weeks 5 weeks 7 weeks 8 weeks 32 weeks
Gri.* +r + ++ +++ +t+ +t+ ++ +++
Som - - + + ++ ++ ++ +++
GH - - ++ ++ ++ ++ + +
Gas/CCK - - + + ++ ++ ++ +
PYY - - + ++ ++ ++ ++ ++
$-100 P - - + +ot ++ ++ ++ +
Dopa - - - - + + + ++
5-HT + + ++ +++ +++ ++ +++ +++
BCG - - + ++ ++ ++ ++4 ++

* Gri. : Grimelius, Som : Somatostatin, GH

Dopa : Dopamine, 5-HT : 5-hydroxytryptamine, BCG : Bovine chromogranin.

e

: not detected, + : few, ++ : moderate, +++ : numerous.

2 9% & H98E Yehden, 23 1533 F
3 3FHd e FARAMT BHHY oY £3 558
e 93y £ER0A 2EHAD. E 73 732EEH
23 NFHAAT fdy £4 ¢ sdd FARAR
ZH oA B2 = 9l ch(Fig 2).

Growth hormone (GH) : AT = 2 23UA 9 B
A% 5oz Mol RRHA Yoy ®
3 153 RE §dstd 13} 35, B 5578 2
23 73 FEE, $3 8F% 2 ¥ 2Ty &
2 FFYUT. o] A¥E FAF 2 HF3 £
ZARNA BREAD, AX Heje dAz 93, &
9 92 g9 & JeEh A thFig 3).

Gastrin/cholecystokinin (Gas/CCK) : 44X+ A
2 9%, 699 4 439 gu & Jehigion, 2@
2393 F32Fol = B Gt 22} 315
A3 23} 3FHd e 44, 3 557, 18 158
23 83 FERE fAEA oA, 73 RFHAA
' 2asgh o] AXZE 53 153 38 1537
Ae AANT BAHH oY 23} 87 A B3 2F
Hol e 935 Ao = F3 = A cHFigs 4).

Polypeptide YY (PYY) : dA A X9 e A= &
98, 3498, g7y 2 72 AZd 228 MR e uE
Y EE YA S Yo, #1239 3 R32%
o= #aEA FA. 2y F3 1FHANMEH A5

: Growth hormone, Gas/CCK : Gastrin/cholecystokinin, PYY : Polypeptide YY, $-100 P : §-100 protein,

£8317] AZstd ®3} 353, 558 R 7FHR
WA F7hske Z%E BEhSlon, 13 85739
T2 349 ¥ 73 25 s ZASAT o] AE
FE SR BEEH Y F33FH, 87% ¢ 12F
e fARNM T FF A H(Fig 5).

S-100 protein (S-100 P) : FA M ¥ o] Hej= F2
g 9 BY8S yehgior #& 434 718 74
AE BAHUD o] AEE MSA ST BF
HUth E o] AXE R 1FHAMEYH 8] A
2 3 AA Foretd 53 73] H el HaA e
o, B3} 323 o A 748 3] th(Fig 6).

Dopamine (Dopa) : FA A ¥ 2 deje dAZ 99,
G g R e, /&M A FAT JEEA
thoo] MXE £3} 55 RE FE3lr) A>E,
73E 7 8FHAME 27T FAHUAL, ¥} 2FY
ol A # ma]ol 23} % THFig 7).

5-hydroxytrptamine(5-HT) : FAAZE B A4¥e =
E dH N 2R o] A FEE F2 B9,
4 2 7 NEFd 278 M 238, 03E 5 o
G Fel S detigich o] Axe] dFEY FolE& By
2& YA RE 23] A Fetd R EAAE
252 FFHY B3 1FHE FEEE BEHUL
o, 5.3 353 Hnxd et & 577 13
TR FEEE AT F 73 87 e B
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4§ 25 NFYIAE OA pasdth E o AT
e OARdME F3} 5FHTEH 32FPAold #EH

SARAAE 22 3URH 270l Aol
BEH I HFig 8).

Bovine Sp-1/chromogranin (BCG) : 4A A X #
BY3 2JAFANE B Yot o] HEE A
g, 398 9 Axd 2718 7Hd gHE EAon, &
2 $ARAA BRHY F5 732G EE 9
£ A% BEYYU of HEE Fa 1304 3E B
#7 ANFete, §3 379, 5578 R 75 S5k
2 #AHg o, ¥5 8FHIA HuAo] 2F F F
3 2FFH o M 433l thFig 9).

&3 calcitonin®} bovine pancreatic polypeptide(BPP) &F
HAEE 2 A% W 95 AeuzAda 23
2] g strt.

z #

AterS W1 E 3 X579 bAoA E calcitonin, soma-
tostatin, chromogranin, CCK, gastrin, neurotensin, serotonin,
vasopressin, Oxytocin, neurophysin, S-100 protein, met-
enkephalin FA A F o} £Ho] Basoe] gloms AL,
259 HENIME FgH o2 HY S Fiete Al
F7} EAqgehe Aol LA ek

3lH g9l 7} Al = serotonin, neurotensin, somato-
statin FA A L7F BRIGP 28y H2 Kawai
¥ 5-HT, dopamine, Gas/CCK, CCK-8, neurotensin, PYY,
glucagon, somatostatin, insulin, calcitonin, GH ¥ BCG &
1239 FAAELE Ho 7k A AT vk ok

B AYdME 35289 7540 somatostatin,
GH, Gas/CCK, PYY, S-100 P, dopamine, 5-HT %, BCG &
8% 9] YAAES EAE BUA B AHAM 4
¥ 8% 9] 9gA M EF somatostatin, GH, Gas/CCK, PYY,
dopamine, 5-HT ¥ BCG ¥AJ A X s E Fehe B
RN gty ok, 19 S-100 P XY &
A AZ7A L18 v} §1oH, calcitonlin @ BPPo|| o
& GHHTE 2 AN H2HA hof Kawai'o] B
39} Aolgt gt getd FF e shEAld 3loiA
8%9 YAHEY EAv B AdFM H2E BEd A
oln| 3 S-100 P FAMEY A& GA7A At
AEACA A Bog v goud ZHAME Bad v}

gith. S-100 PE A AN FAolu ALY 7k Ao
A 259 dd AXEC e HaARdA 2
o, FARANE B3] 7hgAaH TN F g
& Ve e gdAEE RFHAG. & AgdAe F
2 M54 FRARAMT GAMEN e A g
S yehd He A kA Adn doldtfe
o, £ A9 dg2E o Ax9 A sl ds
A A A ¢ g

FH 2de 4y G dTdA v EAE
Aoz A% oA FrHiste AASHF AFd
W F7HA7 24 7l @dna AFsn U o
e AL bl WEH A s19o] Uiy 7]
4o 5% 4 9191} amine-peptide &2 A HEH] A
¥ Foll= A% g fiEHe SABEAE, F
B, RAFAANE o] gt 4V 1€ 9 A&
A YENAEFAE AF gulE FHel MEZF &)
& 5L o4E 7 Ut = AAHEFY AB
RAF A 85 = oxytocind} vasopressiny} 2L TE
2ol 479 7t M AT Qo™ & o]
2o AL AT & Utk #8 NFHLEE o)E
A AYRE 9T M B EE  neuropeptide?t  thymic
neuropeptide 2 A Ao A& 75l i oo
AFolA A HE D glontHeREENI £5) Mol er
al'*& 7} A9} oxytocinT} vasopressing 7} 45 Al of] A
g4deo AHHPez THXY B8 T 71%5d tF
B zA 715 AABEIL 9101, Atoji ef al ®, Fuller$}
Verity’, Aguila et al®& 279 L5529 71EAAAM W
Buld 27} TH XY 99 & A E o187 #E7}
¥4& AAMSIIL ol paracrine modeZ A4 Ao
2235 1 9l o1} Markwick et a; V'S B9l v}$ 29| 7}
o o gk vasopressin®] 242 <& 4+ viz A h

o S THEY F41 7154 28 25
A holn, &9 754 nARAE F, FI4 xS
vl TAXESY 3% 2 7M5AS 289 o7 TA
o AAdRAEZAY V55 Fad Le &
gz geA Qo 2F F28 kA H1EA B
9 JtEAd e B, JAAE, JFHG FARA
£ 9 A &4t bt FE(Subset)o] z
zt vaga o

T 59 7tE A E calcitonin FAME7 JHH S
Ho] 2dsu g WEHAHEs 257 93 £
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A F2d 28std o] UEHAXY EXAojg
g FEATY EXZ ofd fFHo] glg AR
A Qo £ AP HE 859 WENAHEIL o
B FARA #REg o, 4F Hxs 9A £
AR 2@eE Ho2 Hob o)4de) Kawaiel 7}
AAE 7 d& Ao A4Eth & & AY9A
WENAEZL 29 & 7t 7t 328
22T amine, peptidest Z& A EHIAE &
FohE BoX olE YAMIF THEY £33 4
FoggeRd dilMes B Ay dHes B3
& oy A7 AGA B o] F amine T
peptided] 283 Fojo] (g & 2L FEE0| o}
T Ba5el glo] 1 75 AE FEE 4 g ez
AzZhE T

%, vasopressin® HHF3, §ol I corticotropin ¥
% 71%, serotonin® A ol A IgM A4t F 748, do-
pamine H AW L AP Bl A [gMT IgG B4t A
&, 8t 9 prolactin W& A A&, rate] TY 5} 0]
g 584 £, somatostating HF Juppo] e
colony #5149} ¥3 A 28, T F24 A %
£ 9 e g FEA o EA, glucagond T
ol SlojA &9 EA), neurotensin® TY 79} F4
Z 2283 macrophage B EA 2HAE, CCK-82
IgM A 2228 781 GHE thymulin 44F 272
4 5ol gEA AV ol BuEL FHY &
B 7tEM A olE amine Y peptide7} @ 7150l
qeg g3 ke e Fie dvn Agdd.

Sundler et al *& % 7} o) A serotonin &4 A4 X7}
ML FAT A O Exdva o,
ol AAL Kawai’e] HIGME TY3ch B 4
NN E hEE WEHAE 7t FEHE EX3
Hqow, d¥ A5 NI Eol £AF AR A RN
FAE AJAEY Bue Yx 3Pt

&H Kawai' = B 71549 $274 M3 b B
g serotonin P AL} 7o BN EHFH7R]

THALY AR 7154 JJ& #HHsted HE
T A8 & 7}E A9l serotonin G A X7} B
#1693 Hzz pEs oF FE% F71E 1Y
on B3 12578 Huxd g a2F 55870
A FE% AAE vepd & 49z 245 el
193 o]Fole H2AE HGdw 3K B Ag9

a2 o

= & oo px mX dz N
e ol mlo o

A5 0.8 7tE A A= serotonin A A E 7t 2 23Y
dMFH 283t F3 R2FH7x ALY el M &
FE Ae g ke g god, 18 1FHdM F
A8 Frtete F3 37 M X E YERRA D o
FIFHAA 22T F 28 8F YA A F18 F
Fadtd 3 1-2FH A H1X g Yehls & 7hE
Aol A 9] A7dE tha Aolstdt. o) 2olg ¢
AL A48 4 F do T AYHY A2 4L
grh

o]/49] A2 serotonin® Z=F 9] 7t AdA H3
ojFdl E8|7} AFH FgF 13559 Fos]d 7}
L Bulgt oplE e AN HE w23
7ol dojd g & & glon, o]ge AMIE Metcalf 7}
ARG FhEAle] A MEA 39 9 AdA W@y
of ¢ $83 4¥E Fvte F3& E o serotonino)
A H971% 5 od AV I8 THEAHE %
& 5 gk, & @Y A9 serotonin A X7} 2 E
ol gt TRFANE dH o2 E42 T HE
7} A% godm g vl 9o, Sundler er al 2 7}
Aol 4 neurotensin®] 1} somatostatin E.F7} R84 o]
o FAoR AEd F UL AEoH, BF o] A7t
HAZ JtgAe] B e SLE FAE A FF
= A7IYE AAS D ol E peptidert B 7tE A £
B4E 49 2484 F FEAdn g v gk &
08 AF2eE FHY 279 S AudlA serotonin
WEH A E o]9je] Z}E JEAH X tidt 7154 9
g 7] HAAME o G 47t FYHA
ok g oz Azkdrh

oL

o -

2 E

did we F5ey stedeA 9% s2EH
chromograninel] th§t A& AL8-3to] PAP o o3 A
dzAgstyor ANRAD vk AF Y g
A+ somatostatin, growth hormone(GH), gastrin/cholecystokinin
(Gas/CCK), polypeptide YY(PYY), S-100 protein(S-100 P),
dopamine, serotonin(5-HT) % bovine chromogranin(BCG)
w9 8% A daf A 2HE dEiE FHAX
7h BEHPLH, olE AEEL FAY RYH F2
Fd% 92 £29 ZAFA AU 21 cal-
citonin3} bovine pancreatic polypeptide(BPP)%¥ A 4| ¥ &= &
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o 13 553 HuE et of A E
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2 4g9 402 328 %Y £ goH o9 Ay
de 35 AT AP E8E e Hdn

Legends for figures

Fig 1. Grimelius positive cells of the duck thymus with age.

a. 8 weeks of age, b. 32 weeks of age. a,b. X 480.

Fig 2. Somatostatin-immunoreactive cells in the duck thymus with age.

a. 1 week of age, b. 32 weeks of age. a,b. x 480.

Fig 3. GH-immunoreactive cells in the duck thymus with age.
a. 1 week of age, b. 8 weeks of age. a,b. X 480.

Fig 4. Gas/CCK-immunoreactive cells in the duck thymus with age.

a. 5 weeks of age, b. 32 weeks of age. ab. X 480.

Fig 5. PYY-immunoreactive cells in the duck thymus with age.
a. 3 weeks of age, b. 32 weeks of age. a,b. X 480.

Fig 6. S-100 P-immunoreactive cells in the duck thymus with age.
a. 5 weeks of age, b. 32 weeks of age. a,b. X 480.

Fig 7. Dopamine-immunoreactive cells in the duck thymus with age.

a. 8 weeks of age, b. 32 weeks of age. a,b. X 480.

Fig 8. 5-HT-immunoreactive cells in the duck thymus with age.

a, 7 weeks of age, b. 32 weeks of age. a: X 480, b : X 240.

Fig 9. BCG-immunoreactive cells in the duck thymus with age.
a. 8 weeks of age, b. 10 weeks of age. a :

X 480, b 1 X 240.
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