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Chloride Cells in the Skin of the Larval Red Seabream Pagrus major

Kaneyoshi Yamashita

(Received March 22, 1978)

In order to clarify the mechanism of osmoregulation of the larval red seabream Pagrus major
(Temminck et Schlegel), chloride cells of the larvae were observed from immediately after hatching
to 15 days using the silver staining technique. Numerous silver-stained cells, round or elliptical
in shape and 7.5~ 14.9 y in diameter, were noticed as black small bodies on the whole integument
of larvae. The cross section indicated that these cells were found within the epithelium. The
central part of silver-stained cells was more blackly stained, where a lip or rent-like structure was
found as an orifice. The network binding the silver-stained cells was also observed on the body
surface.

The fluctuation of the number of silver-stained cells with different developmental stages was
summarized as follows: The cells were already found on the all body surface in larvae im-
mediately after hatching. Silver-stained cells increased in number up to 5 days, then decreased
after about 8 days, and disappeared around 15 days after hatching.

Silver-stained cells are likely to be chloride cells, according to previous findings. If this
assumption is true, seabream larvae are provided with chloride cells in the epithelium of the skin
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to regulate osmotic pressure.

(Nagasaki Prefectural Institute of Fisheries, Matsugae-machi, Nagasaki 850, Japan)

< %A Pagrus major (Temminck et Schlegel) o
BIBEINL LT (61, 24.50 7o D CERMIAITIEL .
DEWHEOHKTILINIULT L, A THEENES S
EEBRTW5. FRREHE STV, BEBEDE
DEELTD—DLELLNS.

FAEREDOIILFAIUL, HEOBERCEENLRI LD
RECHHFROREEICL, BEERAMIEETHY,
E R HEERM L IS fF s TUIV 5 X 5 B
DA b Tehs., B~ 24 ofEHAEECKS T, {FAaD
BEME 3 & OVERIRE 7 & IRE R B MBI 5 “F5GRE”
DRBSELRE @K DESRE LHRAH 5 & bh
Tkbh (EHEAHEERRE, 1969; LEfl, 1970; 11
T, 1967), (FROMBERER & UCESIRE OEERE
ARE LT 5.

BEAE OB XA, MREMEE oAl OBEELTE
KOFNRZHNTIE L, - OREXHEET D btk
PIC B AT 5 BE o B EEA (chloride cell) 1z
XoTHIEh B Z LA ST 5 (Keys and
Willmer, 1932; JI[A, 1962). & oAfx SRS Iz X
% Copeland (1948, 1950) o chloride test iz X b 4

B aIhsss, EEL, <41 EEEECETS
MBEHKOEBRTBELHRHNT T - T, (FRM
CHT2REERGEMENLMCTHI ERANEL
T, FERIEA LTS LERE 2 R 5 ofF ficon T
Erflaom Rz,

HE&SLVFHE
#EA b THRZTHEINIIIF HLE (615) 25.00 ©
R THEI ¥, SIbFfa% 23.80 oKL, ¥
A+ I XY HEY A~ Brachionus plicatilis, RRFE a2 ==X
— AETHEE Liehs s, SEBEELS 15 B TERY
oL L Bbh s Fax 20 B3 oMl L TR L
1. :
EIEARO&E AT MS222 TR L., 205
% 10 Rix Copeland (1948) o Leschke B[R it
> T, WEAIXEDC, AgNO;+HNO; iz Ah, B
FiC 18 WiTE Lic. 71&H X ZKEKTH 30 47K
W, Xei, BURWE SR, EEOE2MHE—HED
PP ENBR T DD, PIPTTH 1IREHIAGEK TK
Zk, 6% gluteraldehyde g CREIEL, D ¥ ¥ 4°C %
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Fig. 1. Photomicrograph showing the gland cells
as numerous small bodies in the skin of a
3 day-larval red seabream Pagrus major
(Temminck and Schlegel). (Live specimen).
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SR H B (Fig. 1), 2 i—Eolpdiae Bbh
3 (k).
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2L, SOBENES L, BMLOIs L CEHTA~BIL
1T U, LR AT LT FRid e ~vIET
. COXSicREBNYIAEACLTERTSE, E
HHICHRTRSIBECEL IR L, B TALEE il
oML BT LT RERRE R~ EbR
TLEBbROBHERLTVS. SHICERIIBITMZ
EENOHMEEIBE LTV 20N ER IR, B
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Fig. 2. Silver-stained cells in the skin of a larval
red seabream. A: Larva immediately after
hatching. B: Enlargement of marginal fin
in A. C:Larva 20hrs after hatching.
D: Larva 24 hrs after batching.

RSOHEBIEE LoD TH#v 2 BolEs b
5. EFIRFPEFOEKRT, TRIZEKTHS. EK
AR ORI EAE Ly & SHTHR & TR Tk
FBTHBH., ChHDRHIIREI~=rFY ) vzt oV
RETIR =42 MRS E D, TORIAE, HEY
eEMRH Y, Fio, PTTANRED | R X o AR
XMRIEDL DL H T, —E T, LaL, #ifig
DFIRPYIRED B2 B &, Whd FRANE & &
Ihp, 7HVRETILR, FRIOZTOHHEKCTE
5. THEURACIAROEOLAWIIE T B MRAE
JHDOEHE LB LDEEZBND.

ERICE Zh b oMo iz, hERKiciR
NPTl Ehs, Coflilldii~~bFo ) ve =
o VIRETR N RAR TH B4%, 7% VRO TIEAM
N R (0 F O RE I b, PICERIERYE
WHBRA. FUTiE R F » THIED (I RFE
LTV BEAEME . —F, ZOXIREGMHTS
KRB ORRANE & IR B X O EREHEE UL L AlllEs 5
{EHM L 7o fF oo D iEET g (Fig. 4 A, B) =, 4%
{L#%8 B ERc RS hTw5 (IUTF, 1978).
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s bhte (Figs. 2A, B, Cand 5C). = hubiLgEsR
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T T MED TR TH - 7ohs, BEKTTIR-
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WTXBTH B, MEOTRITIIBE N E DN HE
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B & Bibaufiy - (Fig. SD).

Ba/VROER FRICELIhRBEMEOERC
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SLEHR: BB TR IMEoFEEIETH 5 (Fis
2A, B). [HO BTG R BEA TR ONERE b o> F K £ 3R
iR bhte (Fig. SA, B).

S 205 FRCH AT 5 MEOE S L OHE
L, HVoEEEID D, SLERIZHESTYL I
ML Tw5 (Fig. 2C). XBic, HEEEBETIIRD S
Nigp o> BEAEOEAKENRH S i, - ofd kS
AT A # A5 X O T L, MEE NS
5 “F U7 3B Cl ISR /RLTCw5% (Fig. 5C),

SEEI~5 A bkl BT, SEERICEXT
IMEBUIRE A, BBRSED Cl RISE—fiEE &
7t o TR KD LB+ 5 (Fig. 2D).. z otk
SHEZ T, Mk HAKEEL S X LB s
hicy (Fig. 3A).
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Fig. 3. Silver-stained cells in the skin of a larval
red seabream. A:Larva S5 days after
hatching. B: Larva 8 days after hatching.
C: Larva 15 days after hatching.

St 8~15 B: MADHMAHEEL 8 AT b
P LT5 (Fig. 3B). Z oA R oo 48 Bk
SRICOWTLIBLTROBIRBZ & A b, artifact
LB LR, XI5, &b 15 BT kEo—
MRS I RSB B, REMETEE A E RN
Shiz 7% (Fig. 30).

—7, WEFEAD<T 7 4 VOEATIL, HEES
A BRI o B ERCH M4 5 KB og#imc Cl
Rithids bt (Fig. 6A), Zhbolgfilas 7+ v

Fig. 4. Diagramtic drawings showing chloride cells in the epithelium of the oral cavity of a larval red
seabream, illustrated through cross section (azan-stained). A: 20 hrs after hatching. B: 3 days
after hatching. cc, chloride cell; hm, hyomandibulare; oc, oral cavity; bv, blood vessel; Ist ga, 1st gill

arch; ev, ear vesicle.
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Fig. 5.
stained).

Photomicrographs showing chloride cells and network in the skin of a larval red seabream (silver-
A: Cross section at the abdomen (yolk sac) of newly hatched larva.
at the trunk in A. C: Larva 24 hrs after hatching.

B: Cross section
D: Enlargement of chloride cells in C.

Fig. 6. Photomlcrographs showing chloride cells in the epithelium of oral cavity of larval red seabream

Cross section through the median part of head. A: 8 days after hatching (silver-stained).

after hatching (azan-stained).

B: S days

C and D: Showing Cl-reaction in the epithelium of the nephron,

13 day-old larval red seabream, cross section through the trunk (silver-stained).
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