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.On the appearing meéchanism of the scale structure

(II) . The scale structure of the Crucian carp, Curassius carassius (L.)
examined with the regeneration

SABURO SAITO and JURO YAMADA

ﬁ .

W H R 3 O B AR D T MR 2 WIS 3 =
ERIEEHR E T BB B B, e
R3O TS I 50N (scleroblast) X b
7% 3L (cutis papilla) #553L L 2 o PRI
AR L, IoF KL RO BT b
HORGH & S B5FE (scale pocket) JEHEA LD
IR L, FIFC BRI RO T
KA AR S0, W L0 TR IR
+ B R BEO T B AR S W T
Wehsse IR+ B C & Rtk L, Zokifolko
Al oRie AR ORES X b DLEOB RO LW
A OB R C BT 5 =0 MMl 215
FeDT, HWIC T OV R UMK ik
e

ol

HHERUHE.

: PR IC B AR Lz 7 “Carassius carassius
(L) @i WAL SRR Le 23
£ & O 2.0~6.0 cm F 57T 65 BRI L,
ROt S R O Tk b o
o oo PR RS 0 L, ST AT
(20% 27 cn) ZIE AR b HLPFTEHE (60 %30 %90
cm) P FIE PR M b R L, AR sE L
JeTam & LR L, FCER, PAmRmitc
1S Mt ) P D A LA S8 e s

L7z,
SO U ABE
R (figs. 1,2,3, ) OMFUEHHE L b EC
A&, WSO BRIEMBHE G T 723 (Textfig: 1),
N OEBZ IR B RO, O (anterior
area of scale) {Z4%FR (posterior area of scale) X b i

BN, KIBHCIATIREIRIC 2~3 oM &

T TS E TR 2.6 ~2.8 x3.2~3.4mm (MK 4.0

cm PAE) OFEIE R RENIE RIS & e b Wick
i BT % @ B o TG B B (Text-
tig. 1, figs. 1,2), ‘

42 (focus) 13 HLBEHIA & { 02~0.5.mm OfF
BR L E OB L 0 R KRB R E T,
SEA AR (radius) BUdBEO A & Ok
HER RO BN F2~8 kR 2 b~T 2l & L,
ZORIBHDTHTS 5, RERRITEREHA &
BB IC B B IR c e Bic b, ARk
P LA% 2.0 mm (FufKEE 8.0 cm P94F) BUF o/ Mg
1 B A0 T S\, OB
CEREE 2 ORIBIEPA LTk y (fig 1), B
AR (circulus) 13 736 K O ER @ 73T Heaysune
L HOozoMs <, o TIRIFH C 555 T8
NICHIFRE C Bb v, WRROBIR L b iR
BT T b BEIC BRI O v R o SRR
BEBCRTHERT 3 b omb i (fig. 1), sk
T &I ) BRI I LA & 0 R LI 0 DIk



556

4.0-

Textfig.l. Growth urve =

308"'

3.6-

3.0-
2.8-
2.6~
2.4-
2.2~
2.0-
1.8
1.6

1.4

102““‘""“—

/
0-6 [ oo ————

2

de i 0 ok g K A e E

— scales.

diameters(um. )

Longitudinal (») and transversal (x

/

VA

; B
004 4—-«:’:%. e — I . ‘
5

P 4

Body length (om.)

Posterior (=)

and

anterior (*) radii (mm.) .

o

UK 2 OWR S Tn b, BRI OBy

: OFTWRK & 15 5 (Textfig. 2), WHER AR

R & TR R T BRI e 5T AE
CEBMEERS, |
AR OB (1 ] -7508, 1958), o (M. Mu-

RAT, 1935) L ilkic 20 WEHR XM LM T T2

BXOhokmrL, TEIEYH (haematoxylin) &
OBFE & g & WINHC BB RS 580 B, ik
FRIEFR X D LV, RBHA TS Yt S Bk
Bk (circulus) R BB THER 22, ALT
ERARMERL OO 1R o 1 PRI L BC O 1 AR 5,
W BBIKE R B O BRIl E, HosHkImc
A 518 E 2 ORI IE N,

PRI T A 408, e ORI X
D ENE NS SR RBLT, IV H & A
CRTEFRER T2y R E T2 bRBLFLD
BT B LR W R, AR T R
B H LD T, BORUMBRIE B DUk 7e
L& SWOMS e A Uy Bk L < b
8 EART SR & L 2 B B & 455 (fig. 3
& fig. 4, fig. 7 & fig. 8), % OB IE M
CHET B b AREMEIFC TRE S 5 LS, HR
FRIFEIINC FC I 2 SBLPS (T F 26 ik, 8 11 7 B
TEARSRL) 1 Lelif ek Eg 3) &2k
O (fig 4) BT L, 2O duHRIEE < Bk
e 3 P IE BT Bk & IR L FRIE X D B

TRE D, MBI LD RO 2 Mk (11 19

i, 12 3 6 B 5585 % L Pb )]
MOTR A OEI T b BOEBR », FIERIEE TH
(8 FISEHIME, 10 3 F ALY iRk
FesEE B LI TR IBL, BRIk C
L R AN 7 SR i 7 MY (g, 6), %
HEREE 13 30 (8 118 H 40, 117919 F AR
%) LA THIRAEIC e 7 b, B0k
SRR E i B 2 EVU Ot % 2k U R TE

SR (i T) L UGS BRORERE L SRR I
- $ 5 (fig- 8),

PA LR SEE S A Flde LR 2 b
TG AR ic 2 OfE 2 2 ST A R AT L
7ebpdid, JBe 2 B 2 fio—#aniic
FRRGE T 5L AF, Lo BAEE 2 B R



P W 2 AT IO\

50—

Textfi .2. Increase in the number of elrcull wed L3
§n asterior (¢) and posterior (x) aresrs. ' ,L"/ g
e _ PP .
R «” L ‘.
40—. +7-Tl. I l 7 l
, /T v
e .:./o -
L4 //1! .. '

%.
Nunber of cirewdi

|

!
2,0

|
2.4

1.6

MErRcy ahERofidze—8%L, 20
S, BUIREROBAE, Bt M T i
TR ~BT 2 BRI I3 15« £ s
fii\n (fig. B,

4 % =

— SRR b RARRITLIN C TR m—
i i\ he U B H 2 B TR IEERD S s,
LAROFEE I Uil b ET 2 aR R
BB (Textfig. 1), (LOPMHOHAHAIZ T C I
BT LD T OB 3L L o w asifio
FABICRF BIRFEAEE L L, o TllicitTk
NHEEISIC IR R T, Wb R~ o RE X
VRN RO EN Y B 2 T & 1 o NP
(Textfig. 1), WHBEOHIBIC B CBHREIE LA
BRI O TER PO KR WK E K D (Te-
xtfig. 2) X LREOREHEOBE L RL, HOMk
G I RO LB HER T B LD SBEAT I
B OSNBHIMNLE B ] T 2.6~2.8%3.2
~3.4mm) DIEBIEEERALL, MEuLEEmo
Rick VERO LRESE SR b0 LB

ngitudinal diameter of foales-(mm.)
' }

- 557

2.8 4'0

3.2 3.6
B s, FAEMTICRTHREBBIRORI LT 2
R IL O OBURAER S0 39 & I, ST HI
OEFOMRALEEOWIAC L 2 b0 R b A,
PRI O M ERE BT 50054
b AT B TR A T B O BU ST A
BRI R 2HWBOZNL D HEE, fkoBz
oI < ORI B & 7 OBUBMIRO B 2
X DSEET B AT LT A E T 3
BB B O 5E % b IO R/ N7 T, RN
EOBHRBNE R C RV 2 22 b ok b F4i
DTRFEBE RIS 5 L0 THEV T 2 BRI
LT, 02 BN EEIE AR A F21E
%= ORERAHLER IS 5O PO Fa R X Mg & hF5k
BIRCAAAE LED 2 BIE M HRE L A % &2oR:
To SRS WA ROMIRBINERO B 12 5 F 1B
ERRT 2L b, B RCR
It 2 b 0B 2MEHRE LS OB B,
O IR & e R c pH AT, AR UL
OERHERE % 3D T MR R L R T B Rk

. DD E OB R AMET B b OB DM, G

P RN M B LA B B U e 20



558; C e R R B

OH™BRBHICH LTRETE LSV, ALTH
BRI B b AR T IO & IR e & w2
FLY—HEE 213, PECH L RO
T % LB R SR T BHIMDS O B, R
VERET A B B S LS Wl 2 S L 2 I IC L
[ AR & VI (FA 0 52 T F A AS T 2 %
MBI, Wehe FEEHECES UM S 20
I E &G D DI T I 7 B ST ACHLIR
L DSMRER SN B b DR B LT ’

BRARAROBERE B O & OFKIRD il 71 2 Wk
L 2L 0R5hCH L CREBNGRERE AR\,
HHSGCHO N 2BUREECH 2 & W2 HERM T
ORI X 2HIREEC S bFie LBEO
JETGEL AIERIC X D IR 2 b oT, AL
IRBERIE BB AL < KIS MM 25 %
DI % BN M KA E D WIRE L A
2L DAL TH B (figs 4,6,8), .

b < BB T LB SR T ARE
7%, 2 R UTBS WS 2 olhe s
325X 5 THIUFHCH LATEERL,
ORI IESE DI CORBRESE b Ui £
FHMEIES % 257, A0 Mol x40 E
TR CEINLYAIL, WiC EOMRE R L
(D LERHR L TRfOEEE: BrERio T
BHCERERS. o

T GTHR ORI B LT B KA RWIT B B,
© EEEOECHRIC AL E DR Ll (1%
2:6~2.8x8.2~3.4mm) (€ R5EAMIHAELD L
554, RS R R R C kT B 3
TS E W, W PO BT R 4t
O THURO £ U TR W AR X D k357 B h
Jeic ELaL R BRI BT 20 HER, o
BOBHE T 2 OBBHELIFTT 5 bOTH 5
5, FOEHEBBEER L 4 U HoE &t
M CREUMET 7 b A b, AR TG

. BT TA T, KL EFRmoORIE

BT HIBR LKA N5 0 i O B s 3 A e
FRCNERT B0 LTEHRIRIC T b ARl igs
B 2 DB, B LTl o E L
FCHHCHET 5 EEBL BT, gD b
RV D E S CERICED, DikaihoRis

BB,

LR H MMk a b oz ong,
2B ORI 2 BhEIE —S T DM Rk
B, SRS HIEE b AR AL S A
SR L, HoWAREHEE £ O 5
e )~k Rt &t s N D, (8 FIEOMR

EEREE TR OB X B & bR Bis,

% F

ARERBLEX D 7 > O LA OHTEL R
»hns,

1 MR & BRORERTRIAT & © B E Heplin
AR08, BRI KL B R AEB 0 LI
BUCH & F, AN TR ) Uit o
DUWLBIE T OREL bW 5 & 3 cn 3,
2 B BT LS e il L

- LU OBARO BRI 47 oo P A S

DB ~OMWIRS L& b O5ruwhic X 5,

3. O FREIHATED T T 2 ML BN 5
SYU & T DSMEHE TR U F B EC LR
o BRI LB T SR L ORI
GRREL A B B

4 BRRENT I 5 ) B IO RIE ORI TR
BRI L BICd B T OMKHANG LA
CHEBTL, KEcmToM i X b Bk
B E BYS, —BER L BXHEEOTEETFRECD B,

B —SEWIMIPIC S BB L B T
CERARBHUIR D B & DR BeREE Z il LA v,

6. LGOS, 55T R OHIET
AR b IREEOBAB X b C Rl AR S
s,

T RBSURERIE A T b OFL Sk FEE
PREAT Ly H- oA BN R BUA c A1E

C B—EOMERT,

x B

1) Adbkxd : BRIl aMiB o T, fiEE

R, ,%lﬁ%‘, 34k (1950).
2) MaTsul Isao: Studies on the scales of the im-
portant fresh water fishes in Manchuria. Jour. of
--the Shimonoseki. Coll. of Fisheries. Vol. I, No. 1
Cqaes, AP
3} MURAT, M.: Contribution 3 I'étude de la Sardine
_ de'la Baie de Castiglione. I.’'La Ledture de I'écaille.



Tk Wi —— R4 H OB IC D T - 559

Bull. d. Trayaux Publiés palr la Station d’Aquicul- 4) WEEK-EESR . Roffoigds. LR
ture et de Péche due Castiglione (1935). AR, B4R, BIR (1953).
Résumé

In the previous paper on the early development of scale in the rainbow trout, the writers reported
that the scale is constituted with two layers. The upper thin layer is secreted from scleroblasts which
were differentiated from the cutis, while the lower thick layer is secreted by the lower cutis wall of the
scale pocket. By this experiment on the regeneration of scales in the Crucian carp the writers attained
the result in the same point of view. Sixty five individuals of the Crucian carp, Carassius carassius (L.)
were used as the material. A certain scale was removed, and the regenerative scale at the same position
was examined on the total and sectlle samples The results of this study may be summerized as
follows : : : - Co ’

1) The growth of scales is propotmn to that of the body length and the growth curves of longi-
tudinal and transversal diameters of scales parallel with each other,” but the relative growth of various
areas of the ‘scale varies at the different périod.  The small scales grow rapidly at the posterior area,
while in the larger scales the posterior growth is slower than that of anterlors (Textfig. 1, compare fig.
1 with fig. 2).

2) The duration that secretes the upper layer is not so long at the posterlor aréa, and thenceforth
the posterior constitution of the upper layer depends chiefly: on ‘the -sécretion from the postenor ends of
the lateral secretory -tissue of scleroblasts. -

_ 3) The lower layer is secreted by the cutis consisting the lower wall of scale pocket and its secre-
tion succeeds long, and so the lower layer thickens gradually. The scleroblasts secrete only the upper
layer and the duration of its function is limited. ) ’

4) The circuli are expressed. by a simple reason of the accumulation of the upper layer substance
but not by the qualitative. difference of substance. - The appearing mechanism of the circuli succeeds
“relatively for along time, and so the circulus elevates gradually, but it is impossible to regenerate.

5) The right estimation of the scale growth is impossible with only the distance: of circuli, if there
is not took into consideration the number of circuli built in a certain time:

_ 6) The radius of the regenerative scale, perhaps the addmg new radius of the normal scale also,
grows inwards from the scale margin.

7) The structure which secretes the upper layer of scales does not be dlsordered easily, and the
appearing structure ‘of a scale ‘picture is of a fixed type corresponding to the picture.
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