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Fine Structure of the Integumentary Cuticle and Epidermis
of Perinereis aibuhitensis (Polychaeta: Nereidae)
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Integumentary system of the polychaete, Perinereis aibuhitensis was consisted cuticular, epidermal and dermal layers. Excretory pores
opened in cuticular layer, which is covered with epicuticular projections. The hemidesmosomes were observed between supporting cell
and basal area of cuticular layer. The epidermal layer was consisted supporting cells and unicellular glands. Supporting cell was
relatively larger than the other neighbouring cells, and the nucleus had one to two nucleolus. Cytoplasm of the supporting cell had
well-developed intracellular organs such as tonofilaments, mitochondria, rough endoplasmic reticula, free ribosomes and pigment
granules of electron dense. The gland cells were reacted with blue in AB-PAS, and classified into the three types such as @,  and
y from the transmission electron microscopic observation. Type a gland cell was ovoid and the cytoplasm had well-developed
tonofilaments and membrane bounded secretory granules of 0.8~1.5 ym in diameter. Type § gland cell had a large vacuole and
secretory granules of 0.5~0.8 um, which scattered evenly in the cytoplasm. Type y gland cell had well-developed endoplasmic
reticulum, Golgi apparatus and secretory granules of 0.2~0.3 um in diameter. The electron density of this granules was the highest
among the granules.
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A B Perinereis aibuhitensist= 19994 2¥4) AME 2F 128~143
cm, A 135~16878, A% 082~125 g ARSIt AR FA
AAFolFe AFAHAd Yol & ANTE % oFY FRZo2 Ry 15~200A APL A 2AFY

Fa% Holot}, o] ok Ax 471EZ 2¥H] v 9 Fgdn| 3 2L L JHuguyges 54 5~6 yme ¥
o AHHER YePe) AXFOZE o) &5HY, A8F  dHoz A2, Mayers hematoxylin® 0.5 % eosin (H-
& 3o A9 £I14EE AFgEUE . E)9 HZP4 7 Mallory % H4 121 alcian blue-periodic

AAHo)9 YRAE UE FHTEH vpAAZ JREAH  acid Schiff (AB-PAS) W& A&
HEA Aol9 ZEE|2A #AzH9 W g BoyrsF § E3AAE0E (TEM) ZIEE AZLe T g¥z3e
o8 714 715E FYA € gEA o)g JRAE A4AY 0.IM phosphate buffer (pH 7202 #%A)17] 2.5 % glutaraldeh-
7wz € A whet st HbsE HolA E Aoz ydefdoez A IAFATL 2 1% osmium tetroxide
anady, A5 o) ARAY /8 72 B U5 B A (0002 4 TAA 243 B F &5t 240 B 23
7€ Nereis (Dorsett and Hyde, 1970), Sabella penicillum (Kryvi, =~ €43 Epon 8120} Zei&t¥c}. Xel® Z2&& F7 05 pme}
1971), Pomatoceros lamarkii (Bubel, 1983)9) #& H3E & & semithin section® 70 nm$ ultrathin sectiong 3%t} Ultrathin
QoY ul§ =§ Holn E3] FEULFAFARHY] FARA 9 section uranylacetate$} lead citrate £ 2 )3 Qs £
mATEZS A8 Wl 2 Ao g HEAY ¥ #AAE0Z (JEM-1200EXIL JEOL) 22 #Es .
okAte] B3 A Foluy) PErh FEE9 FA< Table 19 el wpg}l o] AR 61~160

£ d7e AP 7Y & F7U FEGLAZAAL), Peri- cmd F 119 /HAE o2 FHZo2 2H 15~1784 A4
nereis aibuhitensis 5 A Y v|MTRE J[AGLEZN JEEA & Ydue 2AFES Aty FFH AN §F HES
2 A3 dste wE ARAY W P #F d7E 79 &35 A.
sed 48% 712A8E AFHnA A

Zot & n3E
Az oy
FEREHZAAY )Y ARAE vgFo2 ¥ FHES,
2 d79 2AFE Az AEE FESHEHIAALG],  HuF Aoz LY (Fig 1, A).
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Table 1. Cuticle thickness with total length of the polychaete,
Perinereis aibuhitensis

Toallength R e kness

cem individuals (um)
15.1~16.0 12 1125
14.1~15.0 12 12.50
13.1~14.0 15 9.75
12.1~13.0 10 10.75
11.1~12.0 9 1125
10.1~11.0 12 9.17
9.1~10.0 17 9.63
8.1~ 9.0 11 11.77
7.1~ 80 9 9.72
6.1~ 7.0 12 10.50

dutzo g FIFE MEAY M wEE L FE collagen
2 748 FHEFLE olv A7 AR F44 e &
52 7YE £ 90=E 152 B3E T2 Et (Murray et al,
1981). |2 ¥ FEEF FAS EHAEE AAY 2719 HH
3o, $EFe A9 @] e Ao HugT g
t} (Richards, 1978).

E 4794 3% 121~130 cm /HA 9] FEEF 9 F7F FHE
1075 ym (n=10) 2 ZAHHUT A9 FE|EF9 FA= A
Aol we} i Zolrt e, MA Y 2719} FEHEFY FA
Atolde dadA7 e Ao Jeg 7|29 e fE
ZA4E 27qY9 (Table 1).

E dA79A FEE3L AB-PASY HoAoZ ugsigion
(Fig. 1, B), 2839 ¥uAEqAM R H A9z A48 RuF
(excretory opening)©] #&H At 1 FE|EZFY 7HF wig
Z ol epicuticular projection®] T AT (Fig. 1, D).

tgrF FEIFFY FAHAAE d M Neanthes diversicolor,
Marphysa sanguinea, Lumbriconereis heteropoda (Kimura, 1971)
9} Nereis virens (Murray et al, 1981)¢] g B § Fo} 8 &
Aded, o] AFdA FEESFL T2 collagen fiberZ T4 H
dode 25¥ Ass ngd

FE| G329 YN FL Lycastis terrestris® Autolytus pictus
(Storch and Welsch, 1972a) 18]3 Nereis virens (Michel and
DeVillez, 1980) A B31gl bl 910w epicuticular projection
Lycastis terrestris, Dendronereides heteropoda, Nereis sp. (Storch
and Welsch, 1972b)$} Allolobophora caliginosa, A. chlorotica, A.
longa, Bimastos muldali, Dendrobaena subrubicunda, D. veneta
var. hibernica, D. veneta var. zebra, Eisenia foetida, Lumbricus
rubellus, L. terrestris, Octolasion lacteum (Richards, 1974) 283
Nereis virens (Michel and DeVillez, 1980)1 4 B Ao},

Richards (1974)& ©]& & epicuticular projection® HAEA-&
AR FANAFE 715¢ & Aolgn FE{H e, ol
715& % 7F&Hl Monopterus cuchia (Mittal et al., 1980)}

%9, Lateolabrax japonicus (Lee and Kim, 1999) 9] ¥+ 7
A% FHAENAN S2E microridged 715H FARE Ao
BdEn. getA AAGolF HEAY epicuticular projection
olF HEAY microridged] 3 TERZ 44F & A& A
ojt},

FEGEARAAG )Y H8A FHFs AAAE (sup-
porting cel) 9 A X (gland celDE°] FFHAG (Fig. 1, C).

AAALE F2 958 ET tdd 74T Feo|n, o] A
¥ e geygoez a1 F3HIY, 1~209 A& 7T A
FAJHE & wdd tfe ZUAIAE ¥R g7 FJu
% g /1A AALUEI} oFF £ 259 AAARYPETR 3
AAb (tonofilament) 9 H&E°) #2=HATD (Fig. 2, A).

AXNAEYG QAT HEE Abojol= HFut (desmosome) ] &
2o g (Fig. 1, D). 28X FEHEFY 7|AF 9 AL
Atolol M vb3 AW (hemidesmosome)©) FEH A=, 4%
tto] gAH e AAMEY AXI FRNe F 29 4
+9 nEZ=otES #AY ¢ AT (Fig 1, BE).

dutH oz FYFE WYY e T AXEL Fol
w2} i 24 Ragn Ieu, Eisenia foetida (Burke, 1974)
AMe 9FAE (columnar cell), ZIAAE (basal cell), AHE
(gland cell) 0] RuHrt ¢] 7ted FAEE FELEY
FAAHGol AANANEY F2F EFo] FAF Aoz JleH
e}

dvtioz FHEFEY IPAE P 49F ANAZE
o wAFZ 7ted So|gwd He AEdd rEEcEo}s
GHAAE o] 7HAt= Aol Richards (1977 #3FF
7H-H S AAde 2Rde £3d Mg 289 A9 F
ANHEEC) ¢ & nEZEgolE 7R, 1 olfE 4
o A%t o Ag 879 sl fE¥os HIEN ¢ B2
U E a73r] dEolgtn gk 22 g AE
ZAH A4S AT E 2H0E B o) o} $FA4H 9
A& 4 A& Aojrh

FYFEY HA F9F0A4 BFHE A (gland)e TAE
Hoz o] MY FRHe v¢ vdUsiA BusHi gled, Aeo-
losoma bengalense (Postward, 1971)$} Nereis virens (Michel
and DeVillez, 1980) 8] B-olE ¥ $771 BAHALH, Anaiti-
des mucosa (Hausmann, 1982)8) A$dle A F79 HAX
Eo] LIHUG.

E d7dM FEGEHFAAY Y FHFdA #FHe A
& GAEHY FEioen, ol MAEE AB-PAS S 2% B
F AYoZ wrgdle AEF AHHYE e Aoz
Byon ol AEZE SRAAENE BF EH o 6,y A 7t
AZ FEE & A

A A QA o typee FH AXZA FRF P& 79,
Yo g Zoz LA glon, YuFHE et ojAg Aol £
3o g9 wZ NxAole FA 08~11.5 ym 2719 o9
Aol BulBHEo] dhute vol Rof DA} Ut LA
MNe AAYEs g1 2 dgd AN s o gria
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Fig. 1. Ultrastructure of the integumentary system of the polychaete, Perinereis aibuhitensis. A: Semithin section showing the
integument consists of cuticular, epidermal and dermal layer. B: Section of AB-PAS showing the cuticular layer of red and
gland cells of blue. C: Cross section of cuticular and epidermal layer. Epidermal layer consists of supporting cells and gland
cells. D: Excretory opening of cuticular layer. E: Hemidesmosomes between cuticular and epidermal layer. CI: cuticular layer,

DI: dermal layer, Ds: desmosomes, El: epidermal layer, Eo: excretory opening, Ep: epicuticular projections, Ge: gland cell,
Hd: hemidesmosomes, Ml: muscular layer, Mt: mitochondria, Sc: supporting cell, Tf: tonofilament.

qe B#3 & U9 (Fig. 2, B).

5 uA Y9 B ypel ALY A7t FFASAG. AZY A 84 FHY y yped f ypest THAIAZ AX2 Feivh
ANE AT TIjh pasges, AAUES B, e 2FARAG, AXDAE AEL7B SHed ZUAEAS 9
7H A7 05~08 pm 2719 2HIHPEol WA RES

22X o] Aggen, g AR #E AP 02~03

gt (Fig. 2, C).
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Fig. 2. Ultrastructure of the integumentary epidermal cells of the polychaete, Perinereis aibuhitensis. A: Supporting cell of epidermat
layer. Note the well-developed rough endoplasmic reticulum and tonofilament. B: Gland cell of o type in epidermal layer.
Note the membrane bounded large secretory granules and well-developed tonofilament. C: Gland cell of 8 type in epidermal
layer. Note the large vacuole. D: Gland cell of y type in epidermal fayer. Note the well-developed smooth endoplasmic
reticulum and secretory granules of high electron density. Ga: Golgi apparatus, N: nucleus, No: nucleolus, rEr: rough
endoplasmic reticulum, sEr: smooth endoplasmic reticulum, Sg: secretory granules, Tf: tonofilament, V: vacuole.

im 2719 BEBYSo] A, o Resde A £FY
MAZe) BuAY 7ted AL} HE 29 (Fig 2, D),

GuEY A HAENA PHHE 329 FE YA,
Dorsett and Hyde (1970) Nereis?] 3¢ B4 €3 7184 vy
4 2B A28 75 44 Aojgn vug

AP ALS B AT ABAA 2§ SEFEMAAAY
ol ARA QAL THEH g ypesd AXE BAF WY 29
AEAS SUATAS Fo5, uugs AU} 2o B
MAgez 43P Be AZE BNASS 224 B9 84
@ 2 GPNAE AT ALY PHBAY EHY A AR
7 glenz o AEY ALE Buslse vAE & g 1
4 olE ATY 75e Y83 dga] daNE SEYE
ARAYol ANt A ol BAY R4 9 AT}
gastee Lo

2 o

SEGEHEANGolY URAE vRFoT Ry FEHES,
A, AgFo g FAEY FHESFL JEHFTLE /A, &
W2 epicuticular projections® WA FE|E53 4539 A
AAZ Aojd e wtg el BFVY. 4nFoNE ANARL
gt ARAEE] BEFIY AXNHARZE B4 geoln, ol A
X9 ¥ Sygn 2y, 1~09 d¢ g AXdeiMe F
2ed RS Osy nlEREee), 2A4%H, 4R
I3 BHERET} obF B A5 MaugEe) #4380 A
AEE AB-PASYl Fdog widgen ERAAE0E #
A% o, 8,79 A 2FE FEYE 5 A% 2 WY 259 o typed
d3oz FAR 48 AE, AXddies 2 228 FHAN
4 a2 /A A4 08~15 yum 2712 BulBFE) A¥F @
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