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S MRS APUD (%) 40 i B 42 5 4 H W 52

FEX FHR FHE
(EhBE X FHWESFE, ) M,510642)

WE NAZNHBESMEANER—2 APUDR)ER . HIBEHERREANSHERG S
WHH MENES KD BB ABEHERTFEESAZR  ARNRRYPEETEE AN
HHYFERERFEE, ANEPERTEEPAR RO THEENBEBE ARARKAT. &0
BHERRSATYZIAF KR TEENRE, K 10~ 20 om. REFTEMRS WL, THXA
@S 3n. [ AR BEINERE, HE 150 ~ 380 nm; [ RMKRKS BN EEE . HE
T FFREE B RMIE , A2 230 ~ 650 nm; [T MATMGT & 5 WA, TTEER T () 1 B4R
MRELHHER .

X8R APUDCER ) 40 B ; MRS 1 ; B ; 08
hEXES  $831.1

1966 4F Pearse # it} APUD(amine precursor uptake and decarboxylation) & 4t I #E&:, ¥ 8 T
HA B — KRB BBUERI& PR TN EL BRI BARBTZRE . 22304
FHBER, B RBK APUD K BN 6 #IE MBI B G S0 R#, B EABTTER.
BRI AR P ARER R LIRS RS WAL PP BGE B PR A G ALG B
4k . TFIERAR APUD MBRAN AR LR EMEEREUR FAEFS A S HE
MWEITLABRK P, B I Pearse 3 — 25 32 i 3R B4 2 P9 4 @ R 4 (diffuse neuroendocrine
system, DNES) K1 8L, AW EB APUD RAE SRR BB VKESINE L, FENIRET R
BIEMS AR (XR,1993). HAWCRABA - LERAMBAEX M RENFHRAEEX
A (X, 1993), B X—RENEARE , ANEHRE LMAERK EFRAEEEEX .

KT RZEEERE TR APUD 418 (DNES 41 /), LA RA L , EANMEN L T i
(Bigal et al,1988) FI¥E (LW, 1994) F L BUILHBESHHRNY . EEERBBBRARE
APUD(HR )R (ZFEA5F,1999) M ERl |, AR TR 3 — 5 B4 b 8 3 XS (0 M BR 3 47 T L BE M
£, UBOT IS X K0 R M B A AR IE , A IRA R LR S ¥ RN .

1 HRlEE®
2~3A#1.5~2.0kg R EBE 6 R, MR, BB AL SE , 3 BB i #B 43 la B 41
B 1 mm® B/, 2 0.1 mol/L BB P (pH 7.2)IEHK) ¢ = 4% R B . p = 10 g/L SREEIL

HEE, CHZRBK, R ERIEEE, LKB @@ ALY R, WA EY 50 nm, BRI
M E YL 4, Philips - EM400 BE ST F B AW A .
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2 &R

MET, SKE APUD(B) M B0 4 T8E, EARBERA RN, KE 8~ 12 pm, 5K
B R E RS EEmM (BB -1,3,5,7). R EHFERREAS ARG/ B
BR,BEEALH KM — BEAE ARSHEBRTFEEAER ARNBRPEFRT
HE,ANIYEREGETEE, ERNETERTEEPEA —RETHENRELL £ER
BERAT,ANBRERABSASYZRAA KR TEENEE, % 10~ 20 nm, HHRBNER
S (ERRT -2,4,6,8). RESWBROEE KD BEURARESEERR, THEXXH
Bsrk 3 8, 1 BAME S BB R/, B, d = 150 ~ 380 nm, 53 7 T Ml 57— M0 2% 5 4 Jfa
PR SRMEE, L TEERSE AR RN I ALK W AR EH
Kags (BRI -1~4). I RARYSWBBRESLH, ZEHE MEE FHRS0E AN, KX
A—,d=230~650 nm, 3 TEANMER; BEEESIBRE, BAUEREATEAIE, B TH
B, B R RASERHAMES, i A RN R B B REE A,
BRAS(ERL-5,6). MRARAr&owER LS, BES [ BRI RAKRMHE;BEX,
FEARHRN , B 78 B, B 01 8 IR A S WA 41 B S , angohidk M T A M e s
W% (ERL-7,8). MIARMRATEER T () I RAMAISHER
3 idig

IR AWFHTRERYITEFZEYRY N ERERREMF L E2ERETR
MEA . BERBLHLRIEH, ARFRESHE NFRREZAEEELZTMENHMHEX
RORKBE,1993) . 2 8L PI I8R M2 T A 20 6 S0 40 i BB 43 318 2 # 40 JE BR 7 (cytokines ) , 1T
GEBTHES VLB EMMEK, FAARE ML ASBRENANR EREARAE T ¥
FE A2 BR A 24K (Wilson et al, 1995; R BE%,1996) . HMEA TR LR REPRERHH
WA, A FESALEM T -t R A7 S, IR ERMER RFMER
ThEE &% BB M A B 28 R (B0, 1997) . 3 4R 3k X T M9 AR 7 S -l - 19 4 3 VR0 1 P 4% o
MEEHCIEAMNMXE, RCIEHERUREE THEHRN P RARSRE , i 2
SNAWBRE . AMEIY MR TR E MERERE WRK ZAR EEE
EEAKEE EHEEEREAD BEERET (M EE 5 E RS2/ RREMHEK
. AR TE LA B R 19 4 R U 2 B A S O S 4 W A LR APUD 41 B, Ak FL A B Sh BB
ROAR - B 40 I 52 BB (Geenen et al, 1986, 1987; 384738 , 1993 ; Maggiano et al, 1994) , B8 AFE3E
I L 248 f1) {EK 25 %5 HE 5 7 W # ( Curtis et al, 1979) . i (Bigal et al, 1988) Fl kg (2= R W 5F , 1994) K 1
B2 R D] — A& /NBUBL I I, N2 R4 (B ) I SR APUDCRE ) I . 1R th i RS
IR N R T —Fh APUD(KE ) 28 8 (2= E 455, 1999) , N4 SU7E 78 g AR v W 25 20 2 fel i) 40 i, B
I, APUD 4RI RE R T S X MR A .

BRAPUD SN MEEL HESYLEEZR AR BB EBERHFIEHMNEN |
BT, BN NS A B/ SR, X EBRZ A T A RERSR RS —N, B
R FE RS NS Y ORI ) 2 B4 BT % B R [ BR R 248 (Fh a4k, 1987; Xk, 1993; 2%
A% ,1995). MIiE APUD 40 B A0 KR AE B OB 9 & /N BB B0 40 I R, ORI 75 5 B AR
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REMLRBEANBNHL; S/ AFEHARNBREK, RERKKEE, & FEERSE,
AANAAXEMRBESHSBES W BRMEF (ERBH,1999). Bk, 4F 5 768 KR A5
Bl LR MR R APUD 4110 .

KT APUD MM ARY , Pearse 1511, A M BR MK /N BE JER KSR B FHE .
SRV RES  REBRETEE APUD AR, R X4 APUD 4 2RI 45
fE(Fh3ELE,1987) . ABFFEEH, RIBASBBERNHES KD BEBURMBESFHSSE, 1
XM APUDCEE ) RS> 0 3 Fh 28R | TM{E S LA AE RIS BR 9 R B 1| fp2kR B
BRI BRBROARGHAETFEHMZA, MENIFERTEE, AN IHEREHR FEH
E,ANEFERTEETFSA - RBTEENREEES | HEHE, 5550w RN N
APUD A AT 430 3 FhE Y B H A BBR Y ENHRER FEE, R H B A w4 K
0T R S 2 P 0 B 0 R AR S M 2 (L et al, 1994) ;3 86 APUD M BB R B T o R A
RERE 1585, S HEMN(BEFHE,1999).

X TR APUD HIRMINEE, A T2 . A K, FRITSH Y R 4 2 PR 4 W 40 il
(Mafs APUD ) FIRE SR M EN AR WE XL, MBEN RS RHB NS BHREM
MR A, AT HERERRETSEN AR BANRBRARMN AT (ZERARS,
1999). N AREHSLE T ERAEZY, ERIECRRASHEEHBRER BT LBK
BEHEERETF AR ERE BANMBER . FREBREE S RO . ER MEEkK
JRRN AR A R SR B S DT PR B #2943 A R (ZE R B %, 1997) , U AL B4 3 4y e # J Bg T e
BN EABMEANTREE  ETSEME APUD BHRAINEE, MR EMNSRAXEHES
VHFELABRYERE  ERFTSEEABR . BENEERE APUDE ) 1A S A RBER A
FWHRAEER, TRERVIXLAMIES 2, SFE B LR ™Y, BN APUD 41 145
TR B SYEEA X (FhTE4k, 1987) . T XS R85 APUD (FF) 40 B i 40 3 s
M, TR ENRBHECINTIEE . EH N, WHEAR APUD(FE ) 41 fig 45 S X8 M ig 1 45
SERI IR, LA P Y AT REXT MR A R B T ME AR L SRR, U R AR RSES
ME NSWVREHNEFATEREEENER .
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Ultrastructure of the APUD-Like Cells in the Thymus of Chicken

Li Yugu  Xin Chao’an Li Chuxuan
(Dept. of Veterinary Medicine, South China Agric. Univ., Guangzhou, 510642)

Abstract APUD-like cells were found in the thymus of chicken under the transmission electron micro-
scope. The main characteristics of the cells were that their cytoplasm contained numerous small mem-
brane-bound secretory granules, which were different in shape, size, number, substructure, and electron
density. Some of the secretory granules were of electron-moderate, and some were almost homogeneously
electron-dense, while others were of electron-moderate with an electron-dense core. Under high magnifi-
cation, some of them had a halo which was 10 ~ 20 nm in width between the boundary membrane and the
inclusions. According to the ultrastructural features, the cells could be classified into 3 types: the secre-
tory granules of the type 1 cells were round, approximately 150 ~ 380 nm in diameter; those of the type 2
cells were round, elliptic, rod-like or irregular-shaped, approximately 230 ~ 650 nm in diameter; those
of the type 3 cells were rare, this kind of cells being probably precursor of the type 1 and/or type 2 cells.

Key words APUD-like cells; ultrastructure; thymus; chicken



Bam FREY WM APUDCE )4l 0 1) B0 T 5% 37

12 7] MEIM, 26450; 2.4 ] WENNSERE XQFEXPS L) RRE(A) HOOTRER(L) HAOTHERL Ok,
x50000; 5w SEM, x6450; 6 B3 RMEE FETHEWMERETKEMNE, x0000; 7 mOMEM XEEFIR-T18
WENETHEWME(Y), x3350; 8 H7RBRA.F - RRRMOSSMELI N —SHEMN, x50 000; SCAHBHNK R FNERY . Co
B RN 0K Ly MEK M SR UK RER SIS BRI N B LM B MK

WA M APUD(H )41 B B A 1
(EERE = 8]



