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Ultrastructure of Epithelial Cells of the Anteromedian Intestine
and the Rectum in Larval and Juvenile Teleosts

Yoshirou WATANABE*

Abstract

Ultrastructural characteristics of the rectal epithelium cells are described in
comparison with those of the anteromedian intestine cells in larvae and juveniles
of four teleost species. The anteromedian intestine cells were typical columnar
absorptive cells. They had regularly arranged microvilli on the free surface. The
distinct terminal web comprised the apcial border of the cytoplasm. Mitochondria
and rough endoplasmic reticalum were distributed in the supranuclear area. The
rectal epithelium cells also had microvilli on their free surface. Mitochondria
and rough endoplasmic reticulum were seen in the suprancular cytoplasm, as in the
cells of the anteromedian intestine. The most characteristic features of the rectal
cells were the presence of vigorous invaginations of intermicrovillous plasma
membrane, numerous vesicles and vacuoles, and large supranuclear vacuoles.
These features showed a capability of ingesting macromolecular substances from
the rectal lumen. The vacuoles of H. transpacificus nipponesnsis and C. nozawae,
which were fed on zooplankton, contained electron-dense - substances. In O.
masou and C. auratus which were fed on commercial pellets, however, the
vacuoles contained flocculent materials. Primary lysosome-like bodies were
found in the Golgi area. Some large supranuclear vacuoles often exhibited a
secondary lysosome-like structure and were assumed to be the site of intracellular
digestion.
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HMEE U T, ¥ 2 5 v X (Oncorhynchus masou), 7 79X (Hypomesus transpacificus nip-
ponensis), NF B H (Cottus nozawae), 3 LIN¥ 2 ¥ g (Carassius auratus) OFHEFA% AW,
NG OFFEAIOTI S IR ERENTAMEI Y, ME TS LI THR. ZRIIOAF

FiE AR BIVHRADESFLEEPHRLILI LD,

Table 1. Data and records of fishes used as materials

Collection Rearing Tood Age Total
of eggs temperature (°C) (days) | length (mm)
Artificial R Commercial _

0. masou . fortilization 8-10 pellet 46 30.5-31.8
H. transpacifious | Artificial 15-22 Rotifer 25 8.4-10.7
nipponensis fertilization ’ ’
C. nozawae Natural 19-14 Daphnis 12 | 10.7-1L3

spawning
Spawnin, Commercial
c. pawning - ere .6- 8.
auratus in tank 18-22 pellet 24 6.6- 8.3

FEED SO MU 1285 %, 0,1 M MENSE IR T pH7. 3 iCHREEL 12 2% 57 3 VAT NVFEF,
2.5% YN~y e VBIKT 2R, BIEEL, AUSERT1ERUEHESEL 2, kitlh
% 0,549 7 ¥R ST 0. 1M BEBEHEC pH 7. 3 CIEL nAL X 1 v YBRT1EE, #EE
U, Bk, B#Ec¥% B8 (Epon 812) AL THRMEEIF 2IERL 2. SIFICEERERY 5 =1,
o BROEBRERKEL, Br HU-12 BIETEBESETCHEL I, 212, BEY 1pm QR b
WA TNl DB R ERL, JEE T CHLEL I,

¥ #
HichER LR (X 1~4)
HIRE LRI N A O H L R F DWW THIEEL 1, R MEIROBI IO HREHE < ithr

Figs. 1, 2. Anteromedian intestine cells of C. nozawae 12 days after hatching (11.3 mm TL).

Fig. 1. Photomicrograph of the cells showing deeply stained cytoplasm. toluidine blue
stain (x450)

Fig. 2. Electron micrograph of the upper half of the cell. (< 11,000)

Figs. 3, 4. Anteromedian intestine cells of C. auratus 24 days after hatching (6.6 mm TL).

Fig. 3. Photomicrograph of the cells showing deeply stained cytoplasm. toluidine blue
stain (< 500)

Fig. 4. Electron micrograph of the upper halves of the cells. Numerous lysosome-like
dense bodies (arrows) are seen in the supranuclear area. (x7,000)
GA, Golgi apparatus; M, mitochondria; rER, rough endoplasmic reticulum; sER,
smooth endoplasmic reticulum; TW, terminal web
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IV AR EOEYHEE R REINIIIAVIFENT IS T, PVADYTU— BT 5 0E
HBALNIN (K9, 14), FROEAFEREEALNIY 25X, 1% 2 Tlk, LEADES
BBEBFIZIh T (F 5 18),

BRI, ER LR 2O AHECREL HHREE b b, 2 RBEHET 5 ML OBERILIE
EHTH2, UL, HMBREDOEMOMBBIEESBROMARZRL, ZDTHTIIHALEID
CNTEL e Bbha/MapBEIhs (K6, 11, 15 200, hbdO/NLILITLITME 2R
F (X 11, 20), HABERZAHE Td 3, WRBOEIZ YW ¥ X T 2,6~3.0pum, O IETR
L5~20pm Thot, 12, 709 F CRBRERTO/MINETFEEOE - WE 2 VESA T
2o

RO LHRIC KNS BROERHBAHL T h, ABMO I bar Y 7 oE/Mk L EETH
%o ERIBCENMITAYL, BMESCAEYT 3 ZMBEROREFT (K6, 10, 15, 19), 20
BRYIITREFUF 3 T2 6,0~100pm L 3DDTKREL, THHFENFHO AT 10~
3.0pm &HBAINEITH 572, CNODZERIE, TAVFTREDIEEAEDN, NFHo s TR
DI XHET 5 § D ENFNETFHEEOB N E—Z WEESATHIIN (K 10, 15), ¥+ 5=
RLFF s TRETEEDBROHZMERZEA T (K 8, 21), 12 DZIIZEROE
2RO (M8 21), —RIAVI—2B/MEEREL 225580 (K 13, 17) 28, =K
54T~ MROTRHEFRE R T LOMBA LN, BOLFE RO T Vo Bz, BER 0,2
~0,4 pm D—RF 4 VT — s MEBBEI N (K12, 16),

Figs. 5-8. Rectal cells of 0. masou 46 days after hatching (31.1 mm TL).

Fig. 5. Photomicrograph of the cells having numerous vacuoles in the extensive supra-
nuclear area. toluidine blue stain (X 250)

Fig. 6. Electron micregraph of the apical part of the cells. (x9,500)

Fig. 7. ZElectron micrcgraph of the supranuclear area showing coalescing vacuoles (V).
(x 11,000)

Fig. 8. Electron micrograph of a large supranuclear vacuole (V) containing flocculent
materials and membranous substance (arrow). (X 10,500)
GA, Golgi apparatus; M, mitochondria; PI, pinocytotic invagination; PV, pinocytotic
vesicle
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Figs. 14, 15. Rectal cells of C. nozawae 12 days after hatching (11.0 mm TL).
Fig. 14. Photomicrograph of the cells with deeply stained granules. toludine blue stain
(>500)

Fig. 15. Electron micrograph of the cells. Vacuoles (V) above the nucleus contain an
electron-dense substance. (< 8,000).
GA, Golgi apparatus; M, mitochondria; PI, pinocytotic invagination; PV, pino-
cytotic vesicle; rER, rough endoplasmic reticulum

# *
ATROIFREADNITIB LN > TS EHRIITIS 115 s BAVBE DM A8 5 Iz, Wik
BB FEREL TR & R 3 b, BRI OMIIRE T T b3 B 7 SHEMad R

Figs. 9-13. Rectal cells of H. transpacificus nipponensis 25 days after hatching (10.7 mm
TL).

Fig. 9. Photomicrograph of {the cells having numerous vacuoles with deeply stained
granules. toluidine blue stain (< 500)

Fig. 10. Electron micrograph of the apical halves of the cells. Vacuoles (V) contain an
electron-dense substance. (< 6,500)

Fig. 11. Electron micrcgraph showing pinocytotic invaginations (PI) and pinocytotic
vesicles (PV) at the base of microvilli. The vesicles contain small amount of
electron-dense substance. Some vesicles are fusing with each other (arrow).
(% 18,500)

Fig. 12. Electron micrograph of small primary lyscsome-like bodies (arrows) in a Golgi area
(GA). (x21,000)

Fig. 13. Electron micrograph of large supranuclear vacuoles (V) exhibiting secondary
lysosome-like structures. Small primary lysosome-like body (arrow) is seen adjacent
to the vacuole. (x27,000)

M, mitochondria; rER, rough endoplasmic reticulum
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Figs. 16, 17. Rectal cells of C. nozawae 12 days after hatching (11.0 mm TL).

Tig. 16. Electron micrograph of a Golgi area near the nucleus including small primary
lysosome-like bodies (arrows). (x 29,000)

Fig. 17. Electron micrograph of secondary lysosomal vacuoles (V) in the supranuclear
area. A primary lysosomal body (arrow) is seen adjacent to the vacuole. ( x 23,000)
GA, Golgi apparatus
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Y—e il Tz, 2O &5 afdid, o< 72 (Spheroides stidonotus)'™®, ¥> ¥ ak Lth=v
~ 2 (Salmo irideus)'™ FRADOEFILEAMROEAREE » —80, SR 72 PR L i o R
2L 12,

Iwai®~", Iwai and Tanaka®, Stroband and Dabrowski®, Stroband and Kroon!® i3, f{FHEfadD i
Jos bR AR ZBOIRETH A 605 T2 2HEL TV a8, AR CIRIFEMIBEI NI -
foo T2, HBATE (8 B olRERe, BAREERNCR T 2 BANREDE & BEL T0 gk
bEZLND,

B LA S BRmCHIRER b b, HIRETI 2 b ar B Y 7 M MBS T
THIFG LML E R TH - 72, LU, BBREOETICIZEE 2 MaEOMRAL A 5N, 32

Figs. 18-21. Rectal cells of C. auratus 24 days after hatching (6.6 m TL)

Fig. 18. Photomicrograph of the cells showing vacuolated supranuclear area. toluidine blue
stain (< 500)

Fig. 19.  Electron micrograph of the apical halves of the cells having many vacuoles (V) with
electron-lucent materials. (% 6,500)

Fig. 20. Electron micregraph of pinocytotic invaginations (PI) and pinocytotic vesicles
(PV) at the base of microvilli. Vesicles are fusing with each other (arrows). (x 10,500)

Fig. 21.  Electron micrograph of a large supranuclear vacuole (V) containing membranous
structures (arrows). (< 10,500).
GA, Golgi apparatus; M, mitochondria; rER, rough endoplasmic reticulum
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HRIEAZRRL Tz, 21, MBS RS EOERSD D, AR BRI & 3B - 12
BoMALNT, FHAOEE LEMENSI O X5 R HBHNSEMERTC EiX, 7 = (Plecoglossus
altivelis)™, ¥ 2V (Hemiramphus sajori)®, 4 (Cyprinus carpio)?, V U ¥ a (Ctenopha-
ryngodon idella)®, Clarias lazera'® 73 ¥ THREIN T3,

FREADES LRI REES T 2R EL s RIB CHifa BERT 2219, L3RU 72 ERRieD
WSS, BEHESFUHMBEETMOKERIC X » TERING L& 2RL T3, FHADLE
BB, BUERIC X > TEABR2ERT 2 B ARAOBREI Limom & RRORBGRYE
RUTzC &, The2BEAITOS,

LR R O 2R TERER TS {, BIIES LR ONK X I 2B Tiniz, FRBHRELLL /b
SO UL ESHEREE T3 ®MERLIZ. - T, MREEROMBEDOMA L 2D <
FhiT X - TEE T/, BE% < DEL TU MW RE{BL oo L EiR~ e BBIL, itk
RZERDESRHRT S LH#Rsh 5,

BLFORBERDORIL, V25 <XEF0 X aTid 6~10pm & 2OHTRIVCOIHL, 97
FEFENF AU AT 1~3pm E/METH 512, HPP 3, HFEEMRO B EHRCBEI NS
MEIEROBHEEN ORI IVEC Lo TRES L EERUI, LD LT, FPHETFINI
EFORBEROK X IDOFIC L AFBNRESL D ERDNS,

7 v MEAROR BRI, MR MEOZ R SRS o+, ZRAloMa:, #E
FER 2% & DR, KBEOMIAO 2 BEBD 5 T & BM5 N TV 319-20, Rodewald? $
Z205 & ERG D LRI C D L S BTBIBIERN D 2 L & 2R, RO RILEkROSZEER
BEBRIERL, 202 IBROF~LHEBT 2832 4 >0HL, EROMIRIEBRIITE
WU REAES T2 MBENNELT 2 EEA T 5, BROKEE» 1R, 7H3XEN T 2o 10K
BEBHTHH, 252 F X 02NREBHTIZ, LL, 4B THhitHTH R
L EHES T2 HBEREET 282 20 35N T b, ZHOKE 3 OE 5 KRR
RERPTRT D EIZEDII,

BEFORBZERITIZZRS 4 V)V — AROBEEZ RT LOMNEL AN, COT L3, LEM
JRICEBRINZERAEVELEFCED SN THELINE L LD LHETE, 2T, TV RREIRHR
T3 EBONE KRS 4V — 2B MEMSKRIZER AT 2 HBLELEA S NI, Chidiile
WEIRIZ 5 4 v — A EOBERVEET 5 C & %2R0 T 3%, Gauthier and Landis?? 12, BEHEST
BERES % b 0% v ¥ o RACKHER LEMROBE LS, BOBET + 27 7 & —¥EERRH
LT3,

VA IXIYRY LRI aOEMER R EAILY A FBIONF IO TR, BIEEE
MROZERFCETEEOERCWENEINTE ), ChRXEF TR VIS TV —RB SRS
ZEALE L TERINIZ, ORI, HEBAELL TEEY Y vt 2o 4 —+ (HRP) 2#
MITIEEL S BI2GA D HRP JhL L, FERMS SOBRB L —F,L T3 2, 57T, b4 or
T — iRy 5 Ehnd, SR BILMERhchRT s BERETH S S Ll hs, 9757 REB
JOFF s DERFTCR OIS BPEBELEINTH ST, ZRREBEFEEDREOCWE T
ST, TN 56 28O LEHROEABEREINY A3 Fent hont £ ARTHHL
L2 READE, ERPKEINZYWED, ETEECHRECOVTRINIGENE, BEIQ
HEOBN 2R 120 TH 2 BN G, BRERMCEL, £Wis s FROBSFENE 21k
BU ZERIEA SN IENE, FIEWKBMHOEABR? L SLOIHL, #E TRIERBRIE
5 A OINTAINC X » TREERSOIE & A EDBERARBILL T3 Aitd 3 L Bbh3, -
T, 7ASFERNF AL AIRALNIBBTHEEOYEIR, F:U CHBTOXBSELRATHSS
LERINT,
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