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Denton & Gilpin-Brown (1973 ) 12& &z,
MEMEEE S L O B ARl A iGN,
TARTOMRFARH (MR EEL ) ¥ WU TH
— OB, Thb b4 A L OB BETE
L& - THIATE, FOc X v AL fkEksh
EHTERMTE S LB,

Z OfIRE Packard ( 1972), Mutvei & Rey-
ment (1973 ), Raup (1973 ) &iz & - CTHIES
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Tanabe et al., 1981 ) 2B &l - o558,
PRI R B OMEMNE 04T - BV TERE
THOREPLELTE I, FFicd v L0 1 FFHoME
WA, EREOA Y AT A HST 24 M
LHEIOERE - {ED 6 bW s a5 &
6, PIRORIE FE O TS A kIR FH OB REE
LIz OMALFBEELXBTHA S,

FEF 5 T8 ( Obata et al., 1980 ; Tanabe
et al., 1981 ) i< 47 35 & # o0 8L SN EFBE O 1
BEOEWEE LY, TOEFZLEIEREOPHH
BRGSO L TEE L, A



HTCREORREESE R, [EHEEOBI)ICERE
BE 5 L E A LA BMENFR ERICOWTH
Ay nd 4 (N pompilius ) #3H & L TR
- FETEIE WIS ( SEM) I LB EIEET -
fofhH A g L, O - B ERIc v T
wTa,

HEl&KUAE

WieicfE i Licd o L4 ( Nautilus pompi-
lius Linnaeus ) |, FHHO—ANTH Sz &
D 19784E 12 A8 HIZ 7 ¢ U LR O 3 7w AR
£ F4 ( Bindoy ) % 2kno># =2 > (Tanon)
HELOHERS (7REE 130m ) 706 b T o 7Tk 0 il
ML P O R R (R 175mm, {RIE1kg) TH
5, T O 1 AR CREER, FoT
B & RIET10% 7 4 e U LUEIRIC I
ASh, @bt s AR Lz, £LT1979
fE1H 21 B, BRIz 80 Tk & i) & 4Rk,
ot SN o SN B AT A BB L atEL &
Lice S6IitiHE 57 4 valofk, HEES5
am OFEN B L O 2 FM L H - EZIEQ
BEREL T, JEEMEET T oMMEas st
Lize £/, TO—¥&FHAOHI v VIcL 0]
WL, FEAASRCEREE ( Barf - HCP - 1A
L B &R RIS, SEM ( B - H—
4507 ) (2 X 0 INETEE 20 kV THRET L 72,

HEMERE REEER L OBEFE  ( Structural
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Tanabe et al., 1981 ), # =T, & [RE|DOEEH
Bl &, HEMERE ERNICBTARE
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— B _F g oy, b bR A £ A,
Frp— I o AT, e LRI
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ABSTRACT

The siphuncular cord of the chambered nautilus is a long, highly
flexible tube, which passes through every camerae to shell apex.

It consits of artericle, venule, spongy connective tissue, nerve
fiber bundles and thin covering of epithelial cells (siphuncular
epithelium).

The outermost epithelium is made up of eosinophile, high columnar
cells, which are followed adorally by cube, shell-secreting cells
‘of the mantle in the adapical side of a newest septum. SEM obser-
vation on the longitudinal sectioned epithelium inside siphuncular
tube wall shows that the apical region of the epithelial cells pos-
sess distinet oval cavities, here named cisterna. The basal exten-
sion of the cisterna is continuous with thick longitudinal ducts in
the mid-epithelial portion. Cytoplasmas around the ducts contain
numerous mitochondria and canaliculi, and the latter ones open into
the inner side of the ducts. The above structural network consist-
ing of canaliculi and mitochondria is also present in the salt-
concentrating organs of many vertebrates. The basal epithelial
portion in the side of blood vessels shows a fairly complicated,
rootlike divergent structure, which is compared with the deep, basal
infoldings of proximal renal tubules of advanced animals.From these
observations the following steps are proposed for cameral liquid
removal in a new chamber formation: i.e. (1) cameral liquid derived
from the narrow, fluid-permeable pillar zone within a septal neck
region is temporally stored in cisternal "reservoirs" in the apical
region, (2) concentration of salt ions increases gradually by the
energy supplied by mitochondria, and (3) the liguid rich in salt
ions in the cisterna is osmotically drained into the blood vessels
via the rootlike structure of the basal epithelial portion. Our
interpretation essentially coincides with the local osmosis model by



Collins et al. (1980) and Ward et al. (1980), who emphasized the one
way removal of cameral liquid out of a chamber under the high hydro-
static pressure.

We, however, do not agree with the previous opinions that the con-
chiolineous siphuncular membranes of Nautilus are permeable to fluid
and salts, judging from their dense, unporous ultrastructure. It is
also suggested from this study that the siphuncular cord in nautilus
has another important function as a receptor of hydrostatic pressure,
because the profuse influx of blood into vascular sinus from the mi-
gration to the deeper waters involves the increasing pressure upon
the surrounding nerve tissue.

(19814E6 H 12 AA2EL )



EEHE TR LU Septal neck DERXE

1 : Nautilus pompilius Linnaeus ¢ Siphuncular cord M 27 Ye55805ds ( H.E duis, *X40),
2 11 OB, 3 1 {ER— A =S OB AR AR HEE (a ¢ 0B SEE, b
PSSR & LS, o @ R d @ BEAEL e Wil X O%RE, f : TR, gt B
WIENHEIG £ 400K h : siphuncular tube ORI AR 52 v % 4 U » MR, i
ZILg? chalky layer, j @ BEWECHROEHRMENGLB a2 4 Y2 JF ), 4 septa D@+ 5L
5 EHRE. 5 ¢ Septa ORLICHS L7- L& Z N HRIRSWHNERE. 6 @ M RISV RFRRS 2350
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