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ABSTRACT

It is suggested that Urechis unicinctus is a filter feeder as like many tide and watery
invertebrates which filtrate food materials by ciliary movement. However, the structure
of the filter is not yet known in U. wumicinctus, nor the filtering mechanism is not well
understood. This study reveals ciliated epithelial cells in the foregut and the features: of
the cilia are good accord with that of known filtrating apparatus of other tide animals.
This may implies that the foregut is in function of filtration and the food materials are
filtrated by the ciliary movement, With the observation of the filtrating apparatus in the
foregut, the intestine of U. wumicinctus can be functionally compartmented into 3 parts.
These are already known midgut and hindgut in function of digestion and respiration
respectively, and the foregut in function of filtrating apparatus for foods.

The filtrating apparatus of U. unicinctus is composed of the pseudostratified columnar
epithelial cells with numerous cilia. The cilia are well differentiated kinocilia with the
typical microtubule pattern, kinetosome and cilia roots. There are two kinds of striated
cilia roots, the main root and the accessory root. The main root is extended perpendicu-
larly from the cell surface to basement membrane and the short accessory root is
branched with an acute angle of about 80° from the main root at level of basal plate of
the kinetosome. The spacial approaches of the main root with the large fused form of
mitochondria is one of the characteristic features which might be" in structural
consideration an intimate association between energy source and energy mass consuming
cell organelles,
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54 S AW FHRERAINE SRR Y
H BE ML 2 HoE s 217
4347 (filter)7h LR ol7h ek AF)Y Fe
AxA FEE 2 250 ARAE 9 AR ($5E)
o Atelm F2 ARrlRes WA, ERAA

%

= BHeA ols Edl HolE A= FES
Z2x3le} o3} AFHFE (filter feeder)olztx b
(Lynn, 1991). o343 TEL& I9%5E, dA%

%, ddEE ey EEe] dReM F2 &
= glom ure Ciljpphora (Hannes and Foissner,
1992), Tetrahymena (Akowska et al., 1982),
Sorogena (Bradbury and Olive, 1980) ¥ Ciliata
(Hofmann-Muenz, 1991) & 2 & & 5 9]

<}

ERNY AR IUFE FE BT 4T
AN A A sles 23
drzede sEdse 2t 5 AN 2 BYY

7Hg°ﬂ/\1% ol2|g ofa}prie] EA)7t ‘T’—TE]%IE +
2 AR FA% oFA AAlE vt 9. Edmond
5(1972)2 ME9 9H7|7} F3- (proboscis)el Sl
ox AMesta glot ol Ad AefH [ Z
A7t dx Zez wwd 6} gl (Rolf, 1985). A
g4 HAHAA B JfE-E S| el ko] A
2o g 42 31, &40 e UTE A
Foll N gt FRE JeRs Fped 2 F
& 25%E Fsia 9ot oA g S
7\7b FRe) EAshe Aoz ALY $x glor,
ol 7 & AdAFE 4 Ux AVl 9,
o] oFo] bl 150 42 F7lele 2YRE 59
A7) A 2 e 2R (G A &2 W
Z\gel 39} FEE QAT MM U=
47t aztteor fdHT JLez {FEIHE F
Aol ubEEE= ot dol 3 HelE AHe
Hez FZzo] 237|He 7leA
+ AL AAs A=

A5g AR FHATIHA Helg AEsE @

L A3 AFHFES HEe A d4Pe] E
HAY 22 BAHERA V54 M2 g8 73]
HpFe F2 935S 943 (Remane ef
al,, 1975)., Z28v} U. caupoll Ay BA| = gL
1S F 3R Az g 2T ok WA
24l el ARHUom dF9 i F 7Aooz
9 v} 9l (Austin and White, 1981). |2}z
U. unicinctus$t U. caupo®) £371%e F7 o]
T e s gr|deloz WAr| RS Ve H R
T35 Apadeo] g el 3 gl

2 AN AEU. unicinctus) FF W37
o FHe| W 7|53 FIe I % Z‘_
(foregut)2] 4X- FelA 4=
FAslgonz Ao dRs} ‘5‘4"]% °4°+?5}~: 7]‘7):
o2 AZEA, s AR JAVIR] 7S
Z o AEE 4 AT oF FAg F77 AlA"
¥l dE AErlE Y S o e d&F

E—pé a:

2
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] oki 1)

29 A WA astsh sETe] ohiet 4

2RE Holg Fsh= 7% et AL WA
71e] Aelx P FYHoz FEHAGE AL o]
3l ol AAE i FEHFFEANME 553
Roz AP B Al NEY 4o
¥4 283 359 e, 53] Heloda 5 A
o2 F27 7% °l 37 FHez FEHE Y
o] WAZH N 38 AR old ey
AAE = Holodzt 9 &l4EY 7|3 ‘H?f]'ml aA]
TF23 FHAM dgsual e 3, ﬁi’i A
FEdM EHez Holg: I AW, $F3n
’\i}s'lr—‘li ’\—"“—??}": 75-& HEste °4*‘r7\—4 Al
Az ¢EE=2 49 Qv e A NA
3’&’:‘_}3% AR updae] wjdols $FEe] &
d B oohel Hel &&Fel $ERA
‘QEVJ FA 22 (main root), AR (accessory
root)# & &t 71 44 (kinetosome) o] #F
Hol 819 Japrsn QAT £ Ao @A
o FolM e A HArAdze AT
T2 M T2E wiluazA A7 HS Al
WAz o] 37 FE el wjste] M wsluz} et

r-lo the
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Mz ol oy
1. A8

ML Urechis unicinctus)2 4 AAE ¥4 B
Rzt FHE WA BEA] AP 93
Aoz HYNAEL meslx gerort F= 2~59
Atole] ARH ABE AMEAAY mE APAAA
wokst 71 & Algaonh

AEe 220z syshd BA (IR g
W7 o] Al Aoz AH low WAz A
Apolell= g AV (BK) Qdl=A 949 A
B 5 gioh Wab|we gMe] Ay x4 &
Baql 24 (i), £U% 4 5 3ude 7

4 ook Aol 15em HEd Age] AR
cmol® FE((H)ZHE 4em A= HE A
9] Q1% (EEE) oIk FE 2oi3e) A5 Ao
wpe} efzre] Apol7k glont ¢ 15cmoldc). T
e} g oz A WAV Re] Dol A
12007 YE= AR WA R PRre Fabeg
TG 4 ok 3L G 2PSHUA o] o
744 Zrbshy sladte] AatEE BYREE 1 A
Aol AXEA Frbln BATE) WL gt B
AFME 59} 2313 Alolo) ARe A A}
s

2, 4y

Begu|dA A8 4% paraformaldehydes} v}
olzzzlz wAHAS. 0.2M A gl 4%
7} ¥ =& paraformaldehyde® &3}l 0.5%7}
= =2 glutaraldehyde® #H7lsted 2A17F A3
o}, wolzegtes TAT A vigEA H9A
LERE7E AAT velmzgl 147 (BF KC
500A) 2 wlolZzalE oF 20&3 HAEle 24
9] £x7} 28~30°C7} H== 3}¢dc}. Parafor-
maldehyded] ZRAE ABE HAke] zx]shx uby
of 28] sEtge) Eujslgla vlelazztezA 1A
H ARE geidez zujsirv &2 JYEAddst
det. A" Ase F2 9494 Richardson
(1960) 3B oz GMste] o™ NikonAte] Diaphot

% oo dp

300 #r]AAA A DIC (Domarsky interference con-
trast) o718 AM8-3he] Zog3lsid

AR A A Ame 37HA whiez wAsg .
1) 4% paraformaldehyde+0.5% glutaraldehydeo}
TAS A8E it ghgloz AxH 2.5% glu-
taraldehydeel] 4A1ZF, 2211 1% osmic acid® 1A]
7t 2AEAG 2) A fFgRom AxH 2.5%
glutaraldehydeell 447}, 7)1 1% osmic acidZ 1
A7} 2AEAY Z3-L 3) 3.4% glutaraldehydes)] 2
MzZE B A st shEador AT F 1%
osmic acid® 1A17F A &tgic),

AN8X= ol E == propylene oxide® ©4E L
araldite2. X2+ ZEwjEo] 60°CollA 72417 F3H
A=t

A]8% Reichert supernova A#7|2 2uPA#3}
dom 1pum A= HPEHL Richardson (1960)
@AY 60~80°CR 7hddste] At Zvt
AL yranyl acetate®} lead citratedl] 25 45}
3 JEM 1010B AAsin|F oz HA3)gict,

A A Eze

3} gho] Algh MEEo] 74 (lumen)E 3

st AlAH oA Zat WEr 4 um P92 #)

% Washeh (Fig. 1). 429} Aol 16~18pm 3
-

23E §4, 98 Helzty AAHE A B
Az AH4A e HEAzs UdFHE (16x%50
pm)elet, HA A zAde HRAEe= e
7} B2 IFA TS FEAEH. o] AExEe2 F2
Aol 2Rzt o] WAtz Bopd FEo
2 Bol} ZE AT Al HIHAE ge
22 AEzFE $33oz [EId. u=M AR
AR 2AFAL 952 ARAFHIA L (psew
dostratified ciliated columnar epithelial cell)Ql 7
o2 #AYH (Fig. 2). 955 ARYFAESS
0] Al (metachromacy)-& %+ Richardson (1960)

Y] WA 33 Axz FEE ¢ A
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(Figs. 2, 3, 4). ¢l¥ Richardson A2 ¥F-2-o]
AEMZ9} uhgAdo] wlmA o M Y o
£ YepiE AE Soidt. od AEx: A=E A
| SElz FwEL i x2FY oW Mz
2o 2L Mzue stz glermz o
v 243 Ry O HE4ES AR BHEhe
o2 HQlt}h(Fig. 2). 8 o|gA & Bolx 23
A7 Aud zzRE FH|EHE A4 (mucus) 2
el webr Bu|Ee] o3 zAFAL HUYZ
(mucous layer)®t I 3lw9] ZAgzzZql Hutst
M ZZ (submucous layer)® o] Fo]#] Qlct, AH9ts}
HEZAME o] £/ AEEe] AAFHT glo
w AHutze] Bl zu ARz wlasle Iy
2 o]dA MEERZ TAEG AWxAL opd 7
o2 B}

Jo 28 o L
oX, %

¢
2,

oo M Mo

2. MAIHO|AH H

1) ME MZo ojMTE

(1) BH|M2=Z: BB (U. unicinctus)S} A& A= 2
52 Bl zs HFAY (Figs. 3, 4). o] &2 A
<2] Aol 3 type 1, type 2 ¥HIHE=R FF
stgch Type 1 #vlA el s 2 AxLY=E 7}
A A7 ol Lum Wjo] A3 RulEo] 7|A &
W E=e] glod (Fig. 3). o Eulage o] Qe
1A BE ALt TR A Rxshy Eu|z}t
4 AFe] MZPer) Wiz e BRH=2 2§
F A7 (B oA AHAE Feste A=z
(goblet cel)e} FAF3IEl. Type 2 EH[ME&] Hu]
L AAEE) @A ogstu AP e] o}
D3 Udx HEzRY s T2 A Hdn
oA FZEE 5 9ol A type 1 Fu|A =9}
t Aeldld. Type 2 #u|Azo] PH|EL 23X
wbe] FARQl Aoz Helt}(Fig. 4). Type 1,
type 2 ¥HMNZE 2F A¥zale] Afme] 49
A Bujakgste Aoz AT #e] Mz 7A
g el A 5 dubEel BwulAtmlel B4
< 73 v #e) Z7)= 3x6umeli o)A |A
A} o] wlwA & dgda glen nEgse]e}
T AZLVRES F2 Yo FH o EEI,

(2) MBME: 9o A3 EuaEs Jraty

o vlwsle] e Folmz EO AL Supe
ArAgA s FA9YT & 4 ok ARATA
9] 77)3 16X50 pmel™, Z+ Ao o3uhe A
Zobg A& olm AR 7AAE Fdte) ARG
ARARAE WRd= A8 =22 (tubular
cristae) & 7zt @ nEZcgolse] AR (cilia
root)o] AAE WAL w HMx 2oz EEIy
dovt F2 AuAze fde ZHE ARelM
FaA o} (Figs. 11, 12), vjEZ=g ol 27 o]
500 nm¢l AL HE 1500 %800 nm¢l ZA7I=] 77
7 hepsiel o Bl Mz AT FAE) BB
o, AduAdze sy 71-9 R A gt
At oAl WIE o (4x8um)FH o]
B AxTo] WAH T3 EHY Az 7z
7} *2F o} (Fig. 14).

ArAuE A4 FolA Agstd chdAel A
& B 5 gleh s AeAlze 2000 Hey A
2% 2y ez ¥tk (Fig. 8). Fig. 8& 3 A}
Aupeke] Agdd oz AZAFHAN Azl 223
A7 2 818 o] SFAMY AzTx Y AHue
2 gdlE #3Y 4 vk & MR AL
(microtubule)®] £33 Mz £F9 2o
E£5% AeoA AZE 4 gl Az A=
2o slem, Amel ARZ Alel: 7]A 44 (kine
tosome)7} AlzEHo] ZHE Z-& & 4 lTh

2) M=z

M AANA AZHE A2 T2 AREF
9 +FES A, Azeteziy sgrze
A=t 883 AzAde AEe] U A=
(cilia root)e] #e] A& 7|A=} L47A] AL
o Az 2R ARG ARD AleldMe 7]
A 44 (kinetosome)7}t #ZP} (Figs. 9, 10). A
29 Aol 16~18um o] Y o]+ 300 nme)r} 7]
A& ZARAMNE 240 nmz2 g} A4
o] Fa%H (doublet) 3 FAl2% (singlet)e] i
<+ £FE AT B3 2L 9420t o|E
o Ee Azt A F ARAMRE FEe] S
3t )M aA g ARdAME HEHA] gert 4
=9 uAREL 7IH2ATE AlREE R4

o
24
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#35o] axosomeE AT Ut

olg} Zeo] A=l Z|H4A, 7|MAAY HuL
o) AAE B93lcl, Axosomes AAR Fhe] A
A3 ARdMnt FAFHI 7|HLA M & 5
gloma axosomeo] AMP oz AHwel F|A LA
(220 nm X 900 nm) 2] 7A] Aoz wolrh, whebA
71X 4A & axosomed} basal plate Abe]e]ar 1 Z
o]¥ 900 nmeo|v} vl F2 AR (150 nm) e} B}
5L (220 nm) 2 FEF £ o, 7)A2Ae
e ARzXE YEo0=7 axosome, axosomal
plate, terminal plate, basal plate 52 7}79 =
w2| kinetosomal fiber’} A} Kinetosomal
fibere 7|M2A 9 &9 ol AApPY=r} 74g o
(band; 50 nm)7} BFAAR Zelw, I Wielrx 3
73 170 ume} ZrA(hole)dl AL & 4 AN A=
e F)A5A Y FHEAAA] D T FRe Al
ZA w-E5},

FARZLE ez A Aoz WA
b VA aA e AR 5 WFeR 7]EeiA
Aol AF Ao (Figs. 9, 10). AR (cilia
root)& 2%F2 {RFAUSG (Figs. 5~7). °| F 3t
V= glelld et ulel Zo] 7 A A4A shtozR
B Az VA ¥ RIA AR FARD
(main root)e]3 o HARIL 7|XaAZRE =
Hoz 23 RARIT (accessory root)elvt, FA
22 71X 4A wuke] basal platesilA AlZE
Zeolx oF 16um, e FAHSE 99 Yol
160 nmolvt MZWRRE F3ted HA rhseidlnt
(Figs. 11~13). FARIE Adstd o8 7j9) 4
4 o] ohg FA% g B 4 gidh 1Ev
A BAY thihg A EZARCAME o gt
FHsht el 2EA i od A, &
Z1-atel] 2AE & 299 AghHeA L
2 #29 (Figs. 8, 11, 14). o] F4 z
ofPA FAF LI dEleds & AP F
312 ghokont AFAEe] F|A9 w2 A 3
Aoz WA A Z FABFEAM FAHE Ao
FZE R

7| AN BES B £ §15ov) basal plate

e

o] A

& AAZ NALA ol ArTelMe JEe T

A 2 U FES FE FAHRZAA £ 4 9
ow thihg A FAHRI A F7HE get
o}F¢ 20 nm® 3F (band)# ¥ 74nme| HE
7}7 (interband) o] ¥H&Ee] 94 nme| F7|E ZF+
o} (Fig. 11). 28} ol& ZE-& wAz7e] et
W o2 RBel:d, 4% paraformaldehyde+
0.5% glutaraldehydeo] A 243 ARAAH FAART
2] YA G nm)EL FES e} dAsA BXI=
Aoz FFAHMW, gz o] YAEL FARIT A
of i AzAddME FAFT| = I 53] o]
AL FARIZ] vEZzeo} I TAHHE:
Foj|A] A HAE gl 2.5% glutaraldehyde2A] A
TAE AsME o] FFEHYG YA = d
A3 Azt e, 4% glutaraldehyde2 %1%
ANz Me S dAEE AL 4 ¢Igoh (Figs.
11, 13). FAHRTE HARAZY $5¢ ue) o
oz wdg rEEcejole]l whe WA T
AE §A3= Az Bu FARZY 3
Yz 2ghor E&sle nEZoael £ty
F& 24 (10 nm) & JA3e A= 9len,

vEZeg]ol 9w AFA ¢N 5nm YAHEC]
nEZcobs} FART Abeld|A A5 AR
o}.

Aol el 400~500 nmel™ 7|AaA o
DolA AFE T JEE FEAH} FHARII ¥R
ste wl$- B3 FAREH 80°Y =& FA3T
glenz 933 FAHARIH HRE ole Foy
B &4 & HAdx £ 4 A=

¢

:E‘. Hﬂ oL,
o rlo e L

o
&

g
)

B APl = AR (U. wnicinctus)®) A A
Az v F2E FAT AS2M "1 Vs
AwEg & Sk WA73E Vst 3 7oz
TEE £ dslenz old dHi3le] nAst AL Fet

ol EX (H)HEA 4L WAV AAeIA
e Aduyt AREee A sl ARye &
FA9 FFel mEl $EEe FFRE PEEY
(Garey and Riggs, 1984; Hiller, 1993b), +%¥%
B ol 7R 9429 RIS Zhe ulA a3
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FARZ
(main root; 1991)
gl Ao} whe} B8 (accessory root; krstic,
1976, 1982) 5 AR$Fol T3 7xE Z3y
Uche Aol Rgrel g MEe AAA
FEEE *é.‘?.‘: 94291 wlAaste] E34E M
» o} 7)A&A,
gk Aoz Hoh Mo B Y: $EEE
A7, o] FRE ARe JHAMNE 23
Argog 7HE £ Qe RARIL 7[HaA
Yol FHRZO Aol ez FEAdT
Aret 7ALA 71e7)e) BA
Az Age)] st ARor U5 HuAEe 7]
ARz AAEc A Aua o’ 725
ohig YAe) ke FAHRIE Fdo] o F9o
Uil BEss RS ARoxa Ao gxg 17
AZlz 2 &B&S AT T2 sles A
. o9, 4ush 422 dand Adade
Aol £35Skl we} 7] e 7)gela Aol
A {1 axosome, axosomal plate, terminal
plate, basal plate (Rudman 1972) £ 32 A4
Be) §goz ol felxl WY FEBe] I way
Aoz Moy Mumel $13 wYuche o 4=
52 Bmolrs} ol £ A2 (Wehland ef
al., 1983; Shin, 1998)¢] S Zoz AY2= .

MEe FARIY PRI 3% JRE 2T
Qew ol HEAtolel 5nm YAEC] AT AT
ZAF ze}AH (tubular cristae)E 2y R UlE

cefolrl ez} 7IHErA] AR FARL
+ el ZAE Exdlx gioh. Hrze e
Exglog :‘““Elﬂ%'(Eisler 1988) Ciliophora$}
Copodea HEZ FEYU IFx #FFE 5nm
% AT vg%‘_«l ATz g v Uz
(Aescht et al., ¥991; Hiller, 1993a; Raff ef al,,
1997), = o} YAEol F2Y YE} njzIeelo}
Akofelfrf ApF %ZJ%GF—: AMAl3} glutaraldehyde
5 TR ol kst ARl wlAl A
e} &% WANE ATPUAY SAAZ 4=
vl= ¢l=} (Dentler, 1988; Wehland et a/., 1983;
Rodionov and Berisy, 1985). ¥ QA= F&

71 A 24 (kinetosome, basal body),

Kawamura - and Maruyama,

FART 9 $ART Fo| %

ZA_}E_—I (=]

AA}So) ARz} mlRriR s AUy

e
RN
M
LU

of U Aow wepd HEZS 53 WAL
Res #2T wk sleh ols} o] el MR

oA BAHE o X Y B3,
e E=eelsis] YR

ot off |4 o
N,

A
WREZNA Holg THB FEA 2IY
vl glom Bryozoad|A el Zo] AHE3Fo|
Qelzd, & 2E7Z Adel g HRraAHA
Holg AW, =Ise FEo| WFstar vt (Best
and Thorpe, 1983, 1986; Strathmann, 1982)., Wl
237kl A7 a2 2ske ey <ol 1
stz iske] HolE ZIslof & o HEeF
EE2E ZUsoF B Zolw o]Ed olfolM AR
To] HEHE Aew FRA. 2 WEE
A Arggoz Holg xI3vzx e A
e oAl e AMI $Eol e e
oksk(Mangum et al., 1983)2] AAle] 7h53lm &
g€ #4ed BgAzbE B Awsld 22 4
glomz ofir)ge} 282 Bryozoadt: Are]d A
oz A7,

AR (16~18um) ¢k A=A E2 st A7
4 (lumen)E "¢ F43 N3RS YA stw gl
o o] AL fd AreRE] dupgor 22

2} € Addln 28 4 9 72 A

EI

o

g %
o
lo 22 [o

i
_{L

3
2 HA

o] 2} °/~}F} AA = Ciliophora (Hannes and
Foissner, 1992), Tetrahymena (Akowska et al.,
1982), Sorogena (Bradbury and Olive, 1980) %
Ciliata (Hofmann-Muenz, 1991)2] dldlA] . & 4
o Holg |AAst: ZlFel 723 EA Ao
2 47t Awel odle A2E AT

2 7459 2A2e guzst deh) Azses
2853 ARAE Aolo) 225 HHHAE, =
type 1, type 2 WM EI} FFHEH, o] Azt

=
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o

Fu]2hg-2 o] ofpahgst WA HA 7} e
log A4 £ 9lgich ole}h o) e 7]
o] F2 A ArMdE 9 ¥&Adzz FAHH
AL B8 FE9 ol AT A {AEE
Row AZE £ oyt 15cmel] oj2y Ao
A Arrt FAFD2A AR 37 38 FE
o vlmsled wlwA A ded Aot & 4 U
o g AR e E8Fo] A EEH B 5 ¢l
Roemz A7l zH, o3y el Ffel
A2 A%8-% (peristalsis)ol]l ¢J3H= Zlez v
et

MEe] Aol oA37]5E Ze o] WA=z
A o} FE WA (ARDS 7%l oA 37 38
oz 73 HAes P4 £ 9l Auvstin F
(1981)& U. caupo® #A (H51R)=A 4 A7
oA HeB T4 e ABY PTER o
2ol slem Aol AN A& 3~aulz 37}
A 4 93, o shedes 25k A4 pos
s} pCOzellE Apol7} Slvba Hrdd wh o, =3
Alzgeailel gl AfEATA EAse A5
% Fzo} A HEE 4 dde B2 (Garey and
Riggs, 1984; Hall ef «l., 1981; Mangum et al.,
1983) Fo= AMES FHL 4T 3F7|Hel
o, 3&% YT e deHdon 9, 2544x
olfld 4 A, o|2A It °f3—"“—-7—i°1 7NE-2
3 A7) VsAor FHIHAGE el
A5 FHld vl glod, ¥ 979 Az i A%
ez HE Holg Albaa 23 FEHIe
of7te] 7)5& z3 glewz JhE ‘H“J«l 7)%

)

e

FHe Holg Azsks A4 (7)), iﬂﬂol
A 1287 5% 7)5E 2 FHESH F
slog FEHE HAos 8l tﬂl
A

A7

2§99 A8E A3
SRIERNE
3} ogsrol z}%—fs} Aoz Az
o oz d%¥ shiel 7@

N A
s

&3

seh, ols} 2

g 7t gelyoz Fo§

Nee 4R AL FAFEANNE 2L dr}
A= 7§

2 B

1. 7Hg\(U. unicinctus) 2] AA o= HQuA =z}
glom dpaBE] Holg M, 3 o33}

€ 7% #3 A=

2. A Az Yusiros A=Y v
e BuAZ, ARAE Fo] 953 Hrd
F49)3& YA

3. MEe EAEHA g2 WA |#HL 729} 7%
oM ) FHez FHd -’F glom AL
Ho| ofz, FAL 43, AL 557 7
& .

4. AAe] Axi= vzl vl 4H, 7AA
Al (Kinetosome) 2} FFo] sl FHEL
(main cilia root)®} FA4 % (accessory cilia
root)o] & HElro]A $FEe EAL 7w
slet.

5. W73 AHTe 255 Ay dZE
Ao Hwg 5oz &
sioll s TR AR FYHE s
Al FRE Bl g
e oA Aoz 230

o O

ol
¢
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FIGURE LEGENDS

Ap, Axosomal plate; Ar, Cilia accessory root; Arrow head, Food materials; Ax, Axosome; Bp, Basal
plate; C, Cilium, E, Ciliated epithelial cell; G, Goblet granule; K, Kinetosome; L, Lumen; Lp, Lipid
droplets; M, Mitochondria; Mr, Cilia main root; mt, Microtubule; MU, Mucous layer; N, Nucleus;
Rx, Matrix; SM, Submucous layer; Ti, Type 1 secretory cell; T;, Type 2 secretory cell; Tp,
Terminal plate

Fig. 1. A cross section through the foregut. The lumen is relatively narrowed and folded with ciliated
epithelial cells and cilia. Some food materials (arrow head) can be seen in the lumen, between
the ciliated cell and cilia (s. also Fig. 5). Bar: 15um.

Fig.2. The foregut is composed mainly of ciliated cells and some secretory cells (T:, T:) which are
embedded between the ciliated cells. These cells form the pseudostratified ciliated columnar
epithelial cell layer. Bar: 15um.

Fig. 3. The type 1 secretory cell is a goblet cell with goblet granules in its matrix. Bar: 2pum.

Fig. 4. The type 2 cell appears to be a secretory cell with the granules of saturated lipid(Lp). Bar: 2

um.

Figs. 5~7. The 2 kinds of cilia root at various sectional level of the ciliated cell. One is the long slender
main root (Mr) and the other is the short accessory root (Ar). Both roots are striated and
connected directly with the basal plate of kinetosome. The accessory root branches from the
kinetosome at the level of basal plate with an angle of about 80° to the main root. Fig. 5, Bar:
2um; Fig. 6, Bar: 200nm, Fig. 7, Bar: 200 nm,

Fig. 8. The 92 pattern of microtubules, kinetosome (K), main root (Mr) and cilia (C) can be observed
on the cross section through the surface of ciliated cell. The ciliated cells are polygonal
contacting intimately together with neighboring ciliated cells, Bar: 1um.

Fig. 9. The main root maintains at the right angle to the free cell surface of the ciliated cell. But the
kinetosomes are often oriented towards the directions of ciliary movement. Bar: 200 nm.

Fig. 10. Just beneath the cilium, the microtubules of a cilia are fused one another to form a axosome,
axosomal plate and terminal plate. The terminal plate is in continuous spatially with the
kinetosome which is terminated at the basal plate.

Figs. 11~13. The 5nm particles are scattered between the striation of cilia roots. However, there are
implications that the appearances of the particles are depend on fixation conditions. Fig. 11, Bar:
200 nm; Fig. 12, Bar: 1um; Fig. 13, Bar: 200 nm.

Fig. 14. Many microtubular residues of the main root are dispersed arround the nucleus which is
observed in the vicinity of the basement membrane. Bar: 1pum.
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