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ABSTRACT

Animals in Order Decapoda consist of a plentiful species and vary in external
and internal shape, taste, feeding habit and the feature of alimentary canal.
In this case, the morphological study on the midgut epithelium of filter feeding
Decapoda in Crustacea, Korean fresh water crayfish (Cambaroides similis
Koelbel), the only species dwelling in Korea, were performed by scanning
electron microscopy. The anterior-most parts of midgut epithelium appeared to
be many shallow, dense and irregular folds where a linear microvilli (MV)
(1-3pm long) numbered from a few to ten had raised. Middle part of the gut,
the folds got gradually shallower. MV arranging on one, two or three lines
were slightly thicker than those mentioned above. The number of MV in each
group scemed gradual decrease from a apical border with maximum thirty in
group to furrow with none. From the middle to posterior parts of the gut,
the MV were slightly thinner and longer (2.5~4 gm long) and raised twelve
on a line and, in some cases, added from one to five on another line. On the
posterior-end parts of the gut, the epithelium showed many shallow and dense
folds as the anterior parts again. A group of thin and long MV (2~7 um
long) countable fifteen on a line were raised to the base of each fold. In some
cases, the MV also added utmost in five on the other line. All the MV

observed in this study were posteriorly directed.
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B 5 HEiifel 3 BirEL dAE HBE LEALRC R 4% Kbk
of whebA] w9 chEv] 53] W WAl E ghaahiiiel B plaRRtel = #E ol $
o2} (Yu, 1981).

ShEziel A% HEMNES Tk (apical border) ¥} FRiRAMMS] ARHRMENI Al (goblet cell
lumen)ell #LMHHEE (microvilli) 7} Ygle] 45 Hx ¢ oo (Andersonz} Havey, 1966;
Schultze} Jungreis, 1977; Yu, 1981), Wil A= iy k7 [AEMKE =2 2 FUHE
of BHRIMEST =P A el Fael e ghel whe A ek (Yu, 1981).

ofel Hate] dlAE {ifefhel WM (Crustacea) 5 BRI (filter feeder) st -HHH
(Decapoda) 2 4 A} ko] Rl (forgut), sl (midgut) R # M (hindgut) 0 2 1} o] 2]
k. BB AREHe 2 ME (cuticule) 2 Aoz 9o (Wallengren, 1901; Mantin,
1964), f3E9 B2 JHeolxEd BE §iH (cardiac stomach) 9}l # 5 (pyloric stomach) &
S oo RGAGAIF frhEle] Ml METE 2 RS 245 FFREM (hepato-
pancreas) o] 1} (Stanier 5, 1968), BRI E %€ (midgut anterior caeca)o] $-ulzlo] 7] 7)ol 4
Fa 9, 43 FF 9 AdF AFsch 29x delx YA ¢S £ pTE 23
g o E2 hirEEMQ B B Alg 43, F59 oS b ARIEL #BS A
A WA s, W E (Amphipoda)ofl <8t BRI M 9 2Fo] ¥+ A B EEE (midgut
posterior caeca)-g %3l vfAd s = AL 9 vh(Grafe} Michaut, 1980).

o] FA o)A HMMES Fok A WoEA HEMo 2 (Stanier 5, 1968, THIE
o] A1 ; Ann, 1968, Astacidea il 4], Clifforde} Witkus, 1971, Iniscus/BolA]), rhlB#S
%E (Smith, 1978, BrachyuragiHe] 4] ; Grafs} Michaut, 1980, Orchestia/BollA]) L i
f£ke (Midgut diverticulum) (Ong, 1969, CalanusfgolA) o2 =z HBHLBH] A7t 5o
1<k,

i AA o] o slel = Yoshikoshi(1974, 1980) 9} Arnaud %-(1980) ] BG4 (copepoda)
ol 4, Quaglia 5(1976)c] HBIZiHM (Branchiopoda)el x|, =2l #KMZIME] A= Martin
(1964) ] vrBE -l 419}, Talbot 5 (1972)9] -FiE Penaeusf (brown shrimp)of A19] B3
7b adla, @Bl A A skiz sbA) (Cambaroides similis Koelbel)o] w2l 4] Yeun(1985) ¢
o8 i ERZSl CREAREENQ 23] AR-g WolelAl B ATl A= o] A9 ik
Froll diste] FEFEETHIEEDN a5 7d 3 A nsigch

M B

HoolFof Al-gul shR] (Cambaroides similis Koelbel) = Gfiflkh#PY, 3%, &k Sifd,
+BE, 7EA Bt (Potamobiidae) o] <¢3liz ghFoll A= U8 mlE7bAl 24 19859 59 ¥
79 Abelel AL JEEATE LA SEETHL Bl Al #4582 5 &P 25 mm o] A}
= KBS ulete]l SRREEAA sl of S et S salineg-olof 4] UBHele] =
Zage] mAAA A A Astz 4°C, 2% paraformaldehyde-2. 59 glutaraldehydey% (pH 7. 2)
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ol 447k &b EEsH ot
olo] 1% osmium tetraoxideo]] 24 7} #[EES thS alcoholef 4] ®l<F&ls. isoamylacetate
2 Agste] 244 AAF FE8 T XA 7] vacaum evaporator (JEOL)el Al 53#-7¢
TEastger o] MEE JSM-35 CF (JEOL) #ABrigies #adstgo

R B

kB B2 Al Fiew vhele] vk B SReEEMEQ il PIRIEMQ Bl 2 4t
gl gelel, shlrgEd wilkt 1&55/’7'* PeiEo] MEE HolA dx plEE fE0]
alet. A2 gikiel Al Al e Helel Lal, B A E 28 E4, 2z A
ook A eg b vrebd ob(Quaglia F, 1976).  HIBES] TMIEC oA #
ol friEst B vdoiAlz We ME{E (chitinous teeth) & 71X 2 glol IHMERS @3
s WIESY A 9B FAE AH dAdoez 549 4oluA U4 AFsHE HER
ol ek, gsh il olel At ol KFHMe] slel elFlolAl Ead] wls 43t %
FAgo] ol Folzich. RHRFMS Tolis oI ohA7)7 A8 BT MITBE) gl Wk &
Bl FFRERel Sol Al Bz vl kTR BT dE2 PiEeE Fo] Zhek Martin,
1964; Leake, 1975). -FIEY e AnomurafiE ¢ Pagurus bernhardusit Nephrops
norvegicusE | &3} 7t (Smith, 1978), A& =2 A7t ZAvi(AstarcusHol A 4mmA =,
Wallengren, 1901, Smith, 1978; BrachyuraHe| 4 2mm# %, Patwardhan, 1935), 7]<]
o] 9lo] hepatopancreaswto 2 43242 of A 571} (AnomuraH, Galatheagol 4], Pike,
1947; Smith, 1978), %-& 43788 57 $13 RENEES 4 TEREES Az
Q)= A %r} ol fto] el (Wallengren, 1901; Yonge, 1924; 1959; Balss, 1944; Dall, 1967;
Powell, 1974; Mykles, 1977; Smith, 1978).

Bogd el AREE b = Aol 8 mmu) o) (BURFHBHE 20~28mm) 24 5 B2 TURERY
ql #olof uwhe} AlHEoz viE & Adgch kB G S PBEECT 4 FF
oz EAEA g e g4 FE5 AAAE et 1~3pm Zolo BAIREF
192 AAE 2~3el A B 4% 10/ AEAA ddet(ARRFE D. shige] gl
AFo] wEw hif LEy HEEMRBE 52 o JHiREo) striated borderz = o} rhiEHIES}
A Hv], 43 9 &5 7 %5E vebdz 9l vl (Pearson, 1908; Pugh, 1962; Sobieskig}h
Pugh, 1973; Mykles, 1977; Smith, 1978). vl-%¢] 2} A zwiet R332 = HMREE
LEMARY Birg g i 2Ye vdlen 2 Qoo o] d@z ulagol

of]

- =z =
ol2E2n FE

a8l Lo B oalady A4 gi . e ubel ellA] 1/5A % °
AA oA vl S Td FAWL wele ELEL waze 107 W9 BEMEE
Seleh (AR R 2). Fo el T P ST P

]
spsle] shobrb (AR 3) Eopol olmuwl  Shxld] s~3ed An g Rawe vk (4)
ARE 4, A, F57) %o Solia] deaha] ol T A ‘!}(perltrophic mem-
brane)©] Al T -0 elan AV o i LI e] alkaline phosphatase reaction®] A
BB oldzd] gl sl orel Al 2/3313x N-SleARlel Fabsloha e gl vk (Martin,

!
1960). 2 QFolA % o % Book hlpie) Fpslel ol 2oAA 4 A Aoz Foise
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7b Fubel] ol EwA oA AA FEe], LolAFE 4/68 % ol 24 WMBET Jt=
2 AmA (2.5~4pme] Ao]) 2 Fi Fo, T YR £ P A2 FAHE &
Ae BAGAARE 5). dFe] #Hikel o2 Hif ke oA A-E FAR ZFE
vt BHIREE oS AHEEA 2~TumAEAR] AoiXz ith(AhAl Y- 6).  Pearson
(1908), Pugh(1962), Sobieskis} Pugh(1973), Mykles(1977) 2 Smith(1978) %-& Copepoda
E5#fo] v} Malacostracaff§fio]l 4] striated border& rhffo]t} Bl g+ LEAIKRS SH R
Ttz Yo F4E 57 A% F2EE AR 3o EFAE dFe] Imms(1907)
7} Anophelesgof A %j{ﬁ,} 718 8] %3}« Boisszon(1930), Wigglesworth(1933), Jones &
(1968) 2 Yu(1981) 5o] HEBHFHES ETHEMES 5oto B LK brush borderst
BRI PRORAEIE ol o], Euied %‘Fﬂ < vehd g wwdt b o

ol & HMIMESY sz B o, X A7 Afd AAE dlh ARl A2z F7
FEA4 Sdx 2 EFRY HAMES J 229 hgolv BEAA £ 4 Jdv d499
brush border= oby) HHIMEZL F5 253 et F@= o] 2vnt 4234 =z F
9 & vt Add 55 57 Fo -—-Dl"h: A & 4 g A SR 2,359 5
oA ﬂé}m_ ). webd shAlE FFERel Y FBRIEE 3 BBRREEAA 73 435
24 EF5716S ved e Bl A= MMEBEY T2 UEE RN E A3td FolT
& vl Az ¥t obde} 2wl s F A =] A EE °] oA Aoz AtgsH
oh. 2 HAE o] FFA At B FoA el zlHd e AL = i EEM 7T
o] EAF Aol oA A=t

I

i E

BB B el 277t o agstx Afkol vt WAk A= A
vz 53 MBS Be dE dF B v REHAY HEmd HE Lo I
Fiol vt HIERTEE, FBRER] A dte gl o et il A At
AEL vk T3] A £ AT e ZEE FER IUANTE ZHHBE BHdA 19854
5AXE 7H Atolol A A& w8 kA (Cambaroides similis Koelbel; Wi, +HIE)S
BERE EEBTHEEGE 2 43T A5, o33 2o

D el ¥ dlB B S 29WE FFo] BA A o] FolA flm Aol I~
3pme] BHIMRET AAE 2~3AdA B A$ 10 A 192 vidse v

2) i Fdel olzmA FEE AA dolAwA MAMEE o wolA & Al
19 W= 39429 wldg o]l Fx MdEe] Bigel #Y delA F54 & wh AeiAd
A HHIRES e 30 AxeA AA Fo =dole vEvA g&

3) B el A el o) 2w A HMIMRES Jte s Aol (el 2.6~ B
A5 & Fol 127074 widsle] 9w ¥ 2 A Fel 4~ tA] FohEoh
4 Gl el ol2™ E}/‘] fpFiEe A it el oFx 24T F5l Z%?J\b“ﬂ

gotttel = & 9 167kA9 sbex A
]

2 52 A4 (o), 2~7pm) BHIMEA 2
I P A P S S ey Pt
Bt A% Bz Ak
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1.

The anterior-most part of the midgut where the hepatopancreas are raised. The linear
arrangement of microvilli (MV. 1~3 um long) are seen along the folds. Scale bar 10 pm.
The anterior one-fifth of the midgut. The folds gradually disappear and the number of MV
in a group show decreasing along the furrows (arrow). Scale bar 10 um.

Near the middle of anterior of the gut. The number of MV in a group show gradual
increase than in Fig. 2, and decrease along the furrow, also. Scale bar 10 zm.

Middle part of the gut. The number of MV in a group is the most. Scale bar 10 um.

. The anterior four-fifths region of the gut. The MV are thinner and longer (2.5~4 um

long) than those in anterior parts. There are no MV in furrow (arrow). Scale bar 10 zm.
Near the posterior end of the gut. The irregular folds of the epithelium appear as in
anterior-most part again. The MV are the longest (2~7 um long). Scale bar 10 ym.

Remark: All the MV observed in this study are posteriorly directed.
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