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Electron Microscopic Study on Endocrine Cells
of the Horse Intestinal Tract

Hajime Sato™, Tadayuki YamasarTa*, Junzo YAMADA®
and Mikio Misu*

#
R OB THEBENTIRC L - T, & 0BHO B LERECIEEDO NGRS FE
FTHoEBNELAINTE R, 1969 4Eir. Wiesbaden CEEX N BEB A+ vicET 5 v
vHELY AT EWT, Geneva, Pavia B L London @ 3T/~ FXFEELTERBD
Brs 7 n— 7 OBEAMAT RA L L Lo b ERs R0 s HcERO —Fx R (SoLcia
B, 1970), >\~ 1973 4FIC Bologna TOEE Y vHS ¥ AR WT, HERSUHFD 7
ME7n—~7REBETORNGHAROSEALBTRHL, 3 GO ARSI E oY b
To7- (Sorcia &, 1973), £ LTCHT6M (EC, G, ECL, A-like, D, D)), IBT7H [EC,
S, EG), I, D, D, G], BE<5® (A, B, D, D, EC) HHERBZ L&ER LT
Fr CEE LT Y= OBREC BT S AR XEMITREERE R L LT
(fepEn, 1976), sl e BFEEEGA A, BEECHET 2 oBalaosEeRAs, *
HHORBE ST Do MMRIE LRFE LI

WHRELUEE
Pt i (EES, 1976) w7 3BEo v = X 0l LB ¢, Xk oS
B I OBE BRI I\ TIHERIRE O 2 2 IR Lo
M BN AR BRI A CHE L, 2.6 72— 7ArFe F (1% EEEETr 0.1 M #%
EREE, pH 7.3) THIETE LT, 1%4 21 » 70 (I%EEL St 0.1 M BT,
pH7.3) THETE L. BIEB7 Az —ATHK, e vddyf FeBERLLE, =&

*  Department of Velerinary Anafomy, Obihire University of Agriculture and Veterinary
Medicine, Obihiroe 080, Hokkaido, Japan.
*1 Present Address : National Research Institute of Police Science, Chiveda-ku, Tokyo 102.
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veT7TIAES VICAEL, BEOAFELT, v7v—Ho"EYEYE L (REYNOLDS,
1963),

% 7-%HEY GriMELIUS PEEIEOEE~OEAO DI (UTRER GRIMELIUS X,
VM%HOB.wHM,g%ﬁﬁ®&mK,%%ﬁﬁéﬁﬁmﬁbtﬁevv®gﬂﬁﬁ%%
AL, ALATATE N €20 VEBEAK 7% AL AT AFe FEEAMEs Y v
Bed 17 : 3 B e) THMEE Lico GRIMELIUS OFSRE €7 = » 7 RO, 1A R » 7
GRS L, —REERE ARk, @i BEEEEUeE vy vERRELTE
BRI BE Lo

= ®

AmoBRBCHEVT, BEBECES bhiclg e, E& L TAS RO R &
S, PR IOETEECL-T EC, L, M $1ut D #lRo 4RWAMAShico BFETHA
ks D ARSI BERRE Table 1 WRTERD THD il LT IEBERAL
s R A O E RO 2 R R\ T, ARG RARRO BB R & A CENE
B BRI 21 dT, ChD2EWAE—E L THTIRERM & Lo

EC @f: EC Ml +—1RE» bEBC W3 T ToRRHEL T, TR A e 3,
LCTwie 2hd EC @i+ s XvEBTtRbLE<, EERTLEREB L Teh,
BB AEETEEHDTERCER bR, MNEBCERBUREML, EETERE L FEECHE
LThice #2/MBIC BTt EC SIRAIBMTE LA MRS L o+ Biraaiic & &
B BRtne D EOBEV<Lickd s EC g0 BRI ETRY ~rvicisit s Masson £
BRI S L O U T V= v ARG HBEIRR & ERETH - EC HIREDIY
EEEELCEIYEEAZAT Fig 1) H5VEIENRER, ¥REERCE S Rl
FLTED BRI, T B TR 0MEERT EC Mtk ok Lo MEL R
e S < T, FOHEEABRBCELTCS, W HHKE (open type) DR (Fig
6) BT bORE TS b, *0HAECEEEOBIRMEMN LAV HREL 3 F
BB TE B MECEEMESTD bhic, EC MOSWEALIE 300~600nm T, BF

Table 1. Regional Distribution and Relative Frequency of Endocrine Cells
in the Intestinal Tract of Horses by Electron Microscopy

Cell Calon Colon

types Duodenum Jejunum Tleum Caecum major minor Rectum
EC  ++++  ++++ + + + ++ okt
L - + e+ ++ - o ++
M +++ ++ + - - - +
D + + - - - —_ -

— . Absent, +: Rare, ++ : Few, 4+ : Numerous, -+ +++: Very numerous
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HENRE DD TEL, &HAFE, ThbblAl, A%, BR, =<Kk, ©5% EEE,
BHREE L (Figs. 1~6) FR0WENMAEORE L EBEARED bR, FRALO
HEL{DOLONSETEHEOHELARKBRRAE L BT, ARONE LBRAEE O
CHBOS5 bOTH o7 (Figs. Ao DRIH bEE THE DHE LA BB E
THER TS50 (Fig. 2, 4), FEASHMSS 2 CIHALREERDETHERTVW2
ORBEI R (Fig. 5) FWERIHROMEEMCER T E T, AR, BERcd
SEMB L Coico EC Mo B8NS AR O MBS ED 1 2 TL 55 R
CHELLIACEENRD LN, TORCHESTBER L EL Ch 3 ETFEEREEDN
BRI D bhice

L i = OMOMREz - [ S5 NS L OEB o BiRmiamc B HE L,
+238E, ABBRRD bhith ot Th bOMBRRRERE (Fig. 7) & hgBcic
%<, BRLERBCRIET, BB ThE Lihhbhins ofce L AIELEIEE L©H
. HEEH2 R TOREAKEREL BT 2RABoME L LTEDHh, BiEcRET
5EMEEY L OMRCIEISEE T, VW@ b RTHEM (closed type) IR LT\ oo 449
PR LR 400~550nm L R& L, BTEEORVHELMAM X FAE T P LLSHEY
ATLObHh, RABLIBRAEEVEETILDNTEALETHofo PETIRS D,
AR BETHEEOERAS - ofich B0 S 2 ORGSR (Fig 9, HEPEAY
HERDIR 5 5 WSRO & TR (Fig. 10) 4 BET 20038 bt 2h b
S WERLLAREE AT SHER L Coiedd, A, B 4 8RN BHE L Tvwis,
LAEOE LI b B ERE L TAPHBERERL, JEKEOHHTEREEL bhbbs
I AREELARD bhic (Fig. 8), BMRMEIHBAMICHD bhic (Fig. 9,

M i M filahBo+<TE, KBECTHEBOLZO BRI EET HE LT
fod, BB TEE, =HTAOR, BBTIhT, FREBCLFRACED bR, D
OEEEER ETE/AK, 8RS 5 VIR EERCE 5 BE SR E U TIBIRMEERIC By
LR B, Whd5HMEMERL T (Fig 11, M o 40k R 250~3850 nm
T, EFEEOSRVHELENASLRTARMERC, +OWRNE & B AR - o Rz 8
BMoZohs DR Es -k Fig 12), ¥ -BRAR, EETFERE OBMEEILT, RAE
& DRFESPPECTBHAEARET S MELED i (Figs. 12, 13)s Zh b0 5 WEE
AHFEEMNCEEL, TR EE LA CEBENMIETRERED bR & &k EC,
L fifas &< F#ETH oo M Ml & B A HMISRHENZ B,

D kg : - ol -+ ZR0oADBRREESC ¥ hic B L, MREMNCSBE
RerFcrEl, A%, WhP3HAENOM: LTRb bRt (Fig 14), XFc L3
DaveNPORT SEERIECTILRIFEMAAT TG, B0,k KEBC L 2hAERHBA,
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OBy DEOFER ALY, BENCRRERC ofilrER TE Lo
Foo D HIBIOSWERITI PR ¢ (B 350~450nm), FIB&EL, WRAAEEMETRER
C, BIFHEECREED, PPEM ol TR LSWIER DS KR L ERAE L O
BCEBEY L - T, Iﬁﬁ)@%&%ﬁﬁmﬁﬁiﬁﬁé—?% Lob@EHHhic (Fig. 15),

EEA GRIMELIUS EIC I 5 PSS 0BER R : AR X b 2 IR R F 2358
LC\ e A i N [ 3R L7 B P TIRE & IR Bl S vl T 7nb bEFIRE T EC
ik, e BC fifs (Fig. 16) & Ll (Fig. 17) ©4 WHEELO Lc R T4 L
T B LA, SREROW, KEEL0HE IR, MMRIRICERE S hifboris Wik
(ECL, G, D, M, S 1), ShlozBrfgshi M, D MldoaiBELiv-h L EHR
B GrRIMELIUS TR T-DAFR Al ot |

= %®

FEwnEcEs shs EC M e 2 5 WERAEETC, ThiTtos o
ey B LTLEERBOAES, B BEFEELXRLTYS (v +~ORrRCT b,
1968 ; FORSSMANN &, 1969; Sorcia %, 1969: w44 ~Sorcia %, 1969; CAPELLA b,
1969 : # = ~SoLcia B, 1969; VASSALLO B, 1969: 1 % ~SoLCIA b, 1967,1969; CAPELLA
1971 : & £ ~CaPELLA & Sorcia, 1972: &<~ R, 1971, 1972, 1973: 7 <~|IiF &,
1972, 1974 b, 1975: & F ~PEARSE &, 1970; KOBAYASHI b, 1970, 1971; SASAGAWA 5,
1970, 1973; VASSALLO b, 1971la; Osaxa B, 1971, 1973, 1974; RuURIN, 1972 ; HAGE &
KJAERGAARD, 1972), Ficirh EC BRI EFEEN X LD TEL, TO/MAEHHAE, M
T, A%, ERIUE, =AH, Bl USE, o vk, BERBSOoSREERTI LT
B BT\ Do B LOAMO v < BB RS bt EC Mg o MBS WL, 2<H
PEDOTRER T Lizo FERREIRA (1971) & LiuSYIR it 5 EC HhO = © X 5 e S
MEREDIE & A EATRMERLTWA & EBRLTVA &5,

% iz, EC {fam 4 SRR 0 NAEHHEIC b SHRENH 5 & EEH ST %, CAPELLA
B (1969) 11y v FOFRED EC fifgc, TOSWREICIIRARCEETHHEAA 2~
AFEEEORK, B, BUA R o~ AFEERRTME 3 b “internal body” % -2
LORLIELIESD - W& L, i Osaka b (1973) ik e + OEEEFECE D EC il
a4y WERE SRR A E LR RE L oM BB WEBROS 2 L OEH UTY 5, EEHL
3, & EOBEC, BEC My ¥ ofligy EC BlioEic, CapELLA § (1969) X Osara
B (1973) AR Uiz X 5 fo B0 7 TRELC bn %, BEEI A 2 BGREIALIR 5 2 W RHRCR T 5
AL OLEELTWSLOREI L, Solcia & (1975) 1% ¥4 EC TR Lid LS4tk
DUELIEE A TR E R, L 5HT &% Mik+% P-chlorophenylalanin TR X
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hicy +#OTTHRIEO EC M, SMEEH LRI L L RO FEHE O 5 W A 2
Wb, FLT SoLcta 5 (1975) koo L% EC Wik 5HT o, JE7 1 v
BRATEETDCEOMIEE LTV %,

EC izt b CEMELL b IR ¥ K BT = & ABRE—T0PHE L b 8 b
EhTwvw3 (KoBavasur B, 1970, 1971; Osaxka §, 1971, 1973, 1974; SASAGAWA b,
1970}, Osaka 5 (1974) K Xhife + OBERE Ck EC Mlani+ BRI ceE, +=
RIBTH, 2. BB CREoSR, #5 BERTLESBHEATI 2R EL VD, EE
B X ¥ O L BHET (LS, 1976), FEMKET, ©7 V= v s2Biko EC ffas
SEECHBETI LR RRL, Fhb+TERHE TELD TS, BEFCREE, Dk
TOPEADL, K DPEBTREATIH525B0 A, ERETHECENT 2EROSLHZ L
ERZE L. SEOBEAFEL ST L EC flian gl 351 5 510 & MBLIRAEA EH
BT R A ESIT AR Y % 7ro SasaGawa B (1973) »UR~TWw5 X 5, EC filasmsi
Ther b= v BEORFEHNGELORASCES T 50 THLN G, & EFRHTT
OWMFABHOLERFEREC L EC MlaNFETHILDEEL bl

405, EC #ijgc, *oRdAABRRECEHEL, Wb sHERERT IOV TIREE
HETERCRED b, &BE4 e 5 LT, AEBIEAEL D VILEEMRREZZE LW
PHHAHEB DL D EC Mgl 3 NTHEETHATEEAREVEEFLDRD, it A IT
Sasacawa b (1973) ov » TOEECLE Gkt s EC MilaPifa oz L EC M
Fans RS 2 R B R BT, 2 BB AR U BEC MmN UM CH D LF 3o

L a1 29 - 0Wg s — 7 (VAssALLO 5, 1969) 1= X » CTH = PR RIS h,
S UL A B o0 NI o F R R E L (350~400nm) & & A, large granule b
ol bt L e GaIhi, rokodise, L RBOEREMEEE LT, Sl
DEFAEFVENIE, FROEABLRL, BEFEEORTCEHVEEL OB AE & RAR
LT 5 HC—T AT 5 (74 ¥~CAPELLA b, 1969; 4 = ~CAPELLA b, 1971; 7
& ~CAPELLA & SoLcia, 1972; & <=~ F &, 1974b; & F ~PEARSE b, 1970; KOBAYASHI
B, 1970, 1971; HaGE & KIAERGAARD B, 1972; SasaGawa b, 1973), Li» L CAPELLA
B (1969) ik +Eo/AMET, Osaka & (1973) e b oz2 - BT L 405 E
FHEOENLORPERET S LB L, Tk 1T Koravasm b (1970} 13-+
BBiz, OsaRA B (1973) (% - MR wni- L filosEkicETosBtEos s L%
WH T b SEDERLO Y ~BEHEOME, LMla:AE Licd o0 BEHnis <
&b TRE < (400~550 nm), BT, BETEEOMLMN L B OMEEZRL TV i,
Lo LA S fe st S4B 2 - BRR P IER N A S A TRECR B 5 VI A SRCR TR ETEE
TR L EE S R
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L #fgike b, o4&, 42 CMERIORBLACERT LA EEI LTV D
(CapELLA 5, 1969; Koeavasur b5, 1970; Sorcia %, 1970; BussoLaTi %, 1971; FERr-
Eira, 1971; Porak &, 1971), Osaka b (1974) wIihife + T2RECHETS L Hif
DEER T RBRE TR LS i, +TIEB T SEBE TR TN THTh -7 & LT
Bo v OBEMECKTS L Mo s toMBEAE, EOXEMERE (b,
1976) ik L AR REEA VDT EROTHERLE X bR NEELE bh
e ole L LSEOBBEWHRE T L My =icsuwt, +2HEBERBEEZRBE
FEPACFIEL Tl L Ml BECE s oy w0+ 2RE & RGBT T LRk
OBREBECEHL S R ERERL -5 LEL b,

L #fa0SWTarAe vl LT VASSALLO & (1969), Osaka & (1974) it= v+ A
FE=vh, Porak B (1971) = vIF e A SR REB LTV B, B, SUNDLER b
(A977) e + A 2 0% - BB ERCEEECED IS = 2 — = 7 v ¥ villlast L filgc
—FT 5 EHREAMREEHCIEB LT, # 5 IR Emc kv Tz - Bl
FETH L=~ 7vyvEy, MoBEcHATS LAREk=vFrsirnrave
BWTDHLDEFELT 5,

M HIBEREE —PC X T, 4 2 ) TOWEs/ L — Poisic [ il E 2 fricdia (1
= ~BussoLATI &, 1971; CAPELLA &, 1971; 7 & ~CaAPELLA & SoLcla B, 1972) w3 L
TRHBIN-HNE (SasacGAawa ©, 1973) Th D, SasaGawa B (1973) wmrhife + T M
ffao o wiknk L Mo ke (250~400nm) & S #iRZOEN (100~150 nm) & OFRERY
(medium) K& & (150~250 nm) €, AVWEFEEORV I & THESTHRD ESh T
Do i L flla: M BEAE th A, ToBHAECE O M M iFERy e fidE Lic~
428y — (Microvill) #3-Tw22& T3 M HIBEOZANEHELTLS LTV B,
M it e b B - CHRBLL, Osaka 5 (1974) i X hid+ 18R, +—18
BTHcH, - BBt (7)) OBBEEELRTELILTVD, Y= CRIAXOLEM IR
(gD, 1976) CIRHECHEET S M fifaxffRffoin2 &b L filRRcRzET
Mot L LSEOBENRE CHWERY L fillorh i, er®iEls
fhopo M fifa (1297 70— 70 1 fij) OGRERCERT 5 RE S OMAVEET
HBEOBR 2 L8Ry EETA LN TE, Thbky=0 M filge Lize, Lirdbohb
M DBl b, ERCLEETHE LR L o M HilsoHBHE L/ MET
ket OBA (Osaka b, 1974) A, +THRBCE L, % - BB - TR TS
HE % Rice 7 ~OXRETREBCOZ T M #Ilg5AED b, Solcia b (1975) @
Thd M g S HilREFAUSDBCRBLUTCHFET S LERTW5:, M ik h ¢
2y =y (Careita & Sorcia, 1972), HaAWEERNFEORLE Y TCHBE= VT
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v S (0saRA b, 1974) #5333 L F2 bhTwd0T, v~OHETHLDMEE M
MAFETHCERERTELLO0, BBkt s M fiROFEHBIHIITE LV,

D MBS O WER 2 B A F < (39 200~400 nm), #HFePIET, RFBECHE
BTHETEEOE (42 1 » 2 ) BRRESETTC L CHEST bR L ERT
W3 (v ¥F~CapELLA 5, 1969 0 X #IlE; & =~VassaLlo &, 19690 X #ilg; 7 » +
~FORSSMANN 5, 1969 o III B#iR3; 4 % ~CapPELLA B, 1971; 7 % ~CAPELLA & SOLCIA,
1972; v o~RHED, 1971, 19720 D Hflle; v ~~IUTFH, 1972, 1974b, 1975; v b~
PeEarse &, 1970; Koravasmi &, 1970 @ intestinal D cell; Sasacawa &, 1970, 1973 @
gastric D cell # %\ stk D-like cell; VassalLo &, 1971a; RuBmN, 1972; Osaka b, 1974),

D #ft Osaka b (1974) wwrhide r THEECR L A A, BERBECE S FE
L, ToORBERBIEER+, WRR: FREREH, PTRBTHM, & - BE+, &E
BB+ (2) ThHBEWI, BELILY <~ ORHBC LT DAVENPORT ¥ CHRMICHITE
#m L, D #I L % 2 o+ RIS AR c A8, HTRIBERERTOER, %
Bk XIUCKEBEE e, BE, BB MEBESIvER e (@B bhi It
WL (EfED, 1976), S EOEFEHHS cRMREENCEC BB L THL, 0
HERT A ~ OREE O D Ml s 5 S MR L £ A UMBR R+ o 2 L b (T b, 1974a),
Y DBk S D HTHEDE L £LTZAD D flas+1iE & ZIBHECR
STERCHRTAZ EX R Ui,

Sorcia B (1975) i@ k¥ D fil0BEETHOF BRI TH5HETDH L, RE-F]
Oﬂ%%dI)mﬁ$»%vabftiV%V%%o&%ﬂ%ﬁﬁ%%®&%ifbéoPG
LAR 5 (1971) i@tk D filac VIP (vasoactive intestinal paptide) DFFENE 2
BB ELTWS, L L—Fc, BETH:LHESh, Bksre v ORMYHEIETS
v b ARFA4 v (BRAZEAU b, 1973) % {fH-+ %2#88 (Somatostatin cell} 28 D Hilgiz—
BT s ETERINTETCS (GOLDSMITH b, 1975; Orc b, 1975; RUFENER 5, 1975;
LECLERC b, 1976) * LTHE ALUMETS & (1977) W8« Byl MibEekits Y
7} AR T A VRERIEH (Somatostatin immunoreactive cell) @43 FEAXFEL, BER
BWTikda, 7%, e rOTTHRBTR Y~ A2 71 vHRBHELNACEL, v b, U
¥, 4 RTETTEBCRERCHB E LTV D, FLBOBERY LI HTNTOM
B CI OMBEOEEILERTHD L ORT B, COWENLY T FAZT A YHlADE
s s MR B, MRENDDLC EBNEL bhd, v TRENE D #lgink
BB R BEZEA RS, 2R DAVENPORT SIIFH AN Y vkt B Y < AZ T
1 VilaTh B ET R bIE, BEMCERE TS X h, 40 D fifgni@sohictZ
88 - ZERicing, BRI TOBEMECS D #iRoFET SMEESDLLEL LIS,
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* E
3Oy <V, BE T BAORBECERT S NS MMy BENCEREL, RORK
Ll g

1. v~ogiEcr EC, L, M % X8 D difan 4 BoRS MM, EA S i,

2. HFHC, BFEEOEVSWERAY L2 EC HilALBEFCHFEL T, b
R R AR R et 2 BB 1R, BB R RAROM, +TiRBRMREEC L3
Bittze Wi BERE AR EC filani+RETBRE s his,

3. L fifmi% 400~-550nm oK EFir, v, BETEHEOSWEEL S > T ie 20
EoMEz BT, - BB, &hbITERBCEREEL, KBETHAERECE, 20T
BB EEBLRCE{EEL, MBCRFEL TV o

4. M R 250~350 nm OREAD, BETEE, MBEELRA TS L THED
Bk, N, & Dbl S RAETE LT e KB CRERK D bhuite

5. weoED D s o0 umEk R URRoBEERAT2E0 D fMiast
"B s BT E R EEL T

6. BEEA GriMeLvs $C, EC fifas L Mlaos i Eifttsrl, M filas
D Mo 5 WEEL SR IFE R R X fedr ot
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Summary

Seven intestinal portions gbtained from three horses were investigated for intestinal
endocrine cells under electron microscopy. The rasults obtained from the present study
were as follows:

1) The four cell types, EC, L, M and D cells, were identified throughout the intesti-
nal mucosa.

2} The EC cells, which were chatacterized by high electron dense and distorted
granules, were found scattered along the epithelium lining of the intestinal gland in the
whole intestinal tract.  Thess cells were also found in the intestinal villi and duodenal
gland. Furthermore, the open-type EC cells, which had an apical surface in the glandular
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lumen, were observed in the duodenum.

3) The L cells were identified by high electron dense and round-shaped granules of
400-550 nm in diameter. These cells were numerous in the ileum and colon minor, fewer
in the caecum and rectum, and rare in the jejunum. .

4) The M cells were identified by high electroﬁ densz and round-shaped granules of
250-350 nm in diameter. These cells were numerous in the duodenum, fewer in the
jejunum, and rare in the ileum and rectum.

5) Very few D cells, which were characterized by round granules of low electron
density and finely granulated texture, were found only in the duodenum and rectum.

6) By GRIMELIUS silver impregnation for electron microscopy, the spzcial endocrine
granules of the EC and L cells were identified as argyrophil and those of the M and D
cells as argyrophobe.

Res. Bull. Obihive Univ., 11 (1978): 25~41.
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Explanation of Plates
Plate I

A triangular.shaped EC cell in the intestinal glandular bottom of the ileum. X 7,500,
Higher magnification of Fig.1l. DBesides typicall)‘; higher electron dense and distorted
granules, specific granules with fine granular texture {arrows) are found in the region of
Golgi apparatus. %21, 000.

Plate I1

An EC cell in the jejunum, Supranuclear cytoplasm is projected towards lumen. x8400.

Higher magnification of Fig. 3. Note granules with internal body {long arrows) and
finely granulated gx"vanules (short arrows), x21,000.

Higher magnification of Fig. 3. Note a coarsely granulated granule (long arrow), a finely
granulated granule {(short arrow) and a granule with internal body {double arrow). x 21, 000.
A part of an EC cell found in the duodenum. The narrow apical part of this cell opened
to the lumen (L) with some microvilli (Mv). x5,100.

Plate III

A L cell in the ileum. x%5,100.

Higher magnification of Fig. 7. Besides typically high electron dense and round granules,
some small immature granules are found in the region of supranuclear Golgi apparatus,
%21, 000,

Higher magnification of ancther L cell found in the ileum. Note typical L and slightly
polymorphous granules. x21,000.

Higher magnification of L cells found in the caecum. Note slightly polymorphous granules
with coarse or fine granular texture. x21,000.

Plate IV

A triangular-shaped M cell in the jejunum, x12, 600

Higher magnification of Fig. 11. High electron dense and rounded granules (250~350 nm}
accumulated in the infranuclear cytoplasm. x21,000.

Higher magnification of another M cell in the duodenum. Note the specific granules
showing a clear space between highly electron dense granular matrix and limited membrane.
%21, 000.

Plate V

A D cell in the duodenum. %8, 400.
Higher magnification of Fig. 14. Note typical, round granules of lower electron density
and finely granulated matrix, %21, 000.

Plate VI

Figs. 16~19. GRIMELIUS® silver impregnation was applied.

Fig. 16.
Fig. 117.
Fig. 18.
Fig. 19.

Argyrophil granules of an EC cell in the jejunum. x21,000.
Argyrophil granules of a L cell in the jejunum. x21,000.
Argyrophobe granules of a M cell in the pyrolus. x21,C00.
Argyrophobe granules of a D cell in the pylorus. %21, 000.
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Plate III
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