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Tab.1 The types and the density of the mucous cell in the epidermis of

tarbot at the nomal temperature ind/mm?
i MK cell type
distribution 1 1 m v

HIRM 5185 5 Bk mental skin 92.4 +8.2 16.7+1.4 51.2+4.7 14.8 1.7
ocular side 48R K ik dorsal skin 80.4£5.2 15.0£1.6 66.214.0 15.9x1.4

M8 ER R ik ventral skin 75.6 £6.0 14.5+1.3 68.1 4.3 18.9+1.5
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Fig.1 The effect of different temperature on the distribution of the turbot skin
Om, od, ov, ot, bm, bd, bv, bt respectively represent mental skin, dorsal skin, ventral skin and tail skin of the ocular, also the same a3

the blind skin.

2.2 BEEBRERAER

Pt T B R, A7 IR 0 T BT 3 2 M
& &8 R A T 2 40 i 35 3 hn s T1 240 By
B G IVEYTE 23 THBeA 484k,27 CTH
S, EICHRM T 20K 40 M, 25 R A0 B 4
K%k B B TR AR 2R R 5 T Y2 e
U} 2 S 30 5 L 7Y 240 o B 4 A5 IV B 2
WHBFREM(ER-2,6,10,14)
2.3 [EEEBRRE R4

FHRMEEES T ZORG 3 40 40, 7 23 T a3,
WifE 27 TR BE R T 2 4 M H NS &
RIEM TS REEN, 27 TS5 ] HEEH
M5 A EAE23 CHREWD, /5427 TLHE
B, IR T R, ROV S BRFEEN
ARG NVRIMMMHA 23 T, 2 58A B
ARk o TGHR O L R 40 Bfe 1 78 4 5 A R AR B
B : 20K 9 40 N I 5 98 L B 38 i 3¢ s 11 2
2 Rfu Pl O P s 40 e e B S e o T 29 40
N DA W 9 R Mg i/l s IV ZU A B B 7E 23 Tl
n, ZeERE 2ERHER-3,7,11,15) .
2.4 EffERRHEHAE

FERMEIR AB-PAS 5588 [ B
R A e B IR B T & s 5 T AN A B

WHTE 23 TRENEN, (HEE27 CTHRXEWHL,
YEFE R P AOE; R4 K7 27 C b3 B 3
It T 1 AU A VAV s B 27 C
R AN, AR I RS 40 MG & 8 5 1
LA B T 24 H B 8 3 8n; 1T
YA s B AT, WA 27 CAb&F 1 8K
AN IV B 40 i B & g (E k-4, 8,12,
16) .

3 g

MEHNE <X R A BRI AR EER
W, MHARES| &AW A AR A R B B
AL, FEENEE KT TS, A LIRR R
HARET KRR A 2 TR R R
MEREE, LHESR.

M EERE ¥ 16 CRET M5 H
FRERS A M B BB & , o B TCHR 0 = 35 LA
AN SR A, b T R IR B B =R
MEREE S, MARMBE AR, 5&7
G R — B, B . AR R R 48 K W A
M EARR, TS RARBILE X £, 4
ERIER bIa R & .

ERBEREASRSPRRET , EREKA



722 G/ S 4%

FEMANE AR S mSHEEEERENE
AL, X RACFIR 16 C) Mk, T BLRS W 40 00 3
WEER, VAR Z, T Bing A W, B AR4bIEAR B
2,0 MBI 2 B A, AR R
FEFEN W AN BB R (ACP) (PR
BaME ( AKP) 557K fRmi2E , BRI IR O] LIS #8 3
A= TR AR LA, (B B 3 7K MR R BT 1 L 9
SR TE F) 48 8, 3 A R R, T T 2
IV ERE A M3  (F AB 2 FHEE R BRIERS £ 4,
Foor W0 R P R A B TR 7 v T U, T
BRO0ET 1L IE W R A, R R 1 R B
ThRERULETE. NIRATAE BEEARA
BT A R S Bk 4 AN BT (1)
BB, AR R A TERENERR(S
B2 W, HIE A2 RRAE 1L, 4 B B (B,
HRFI PAS FHME A5 (2) B B, T8 B R
M R AL R TR S, B IR R AR
XK, TR BER F RE, PAS FRHERI Y ; (3)
TORERT B, K5 W 40 M A T 1) b RIBILRE, 4%
R oI B3 B AMEE S, BB 55 PAS )% 25 FH
P (4) BALF B a0 MRt RS LU )G, da e
Zpzs BISRALIE S, PAS BV, EART; @
S RIHT  BEE TR RS0, IR TR VR 41 KR i
REMAR, FEBEMM A SRR, ETH
KRR B, VR4 A 5, X i
AH 2% B2 ORS00 Ji o i R B B i, SR e A R
AN MR 5 B 2R R L) BB T B, DO S R A
FABEHIEAL

MBI T RER, RE AR AR E
YOMAER A B, 55 3 R A A L, B A i 2
YO/, HES) FE X B, 3 B B R 2 i
W KRR OB L, BB E
Y%, SIREAEE 27T O, AEEEARALE
MR MEANEREHRL. X428, BE
FREEN T, BB AmELEE KWL, R sy
WA IR, T BB K o e R A P B
HEA

pH 1. 0 Ba 757 8 2 £ 0k % 40 e 6 2 B4 50
I , BB A e - B Ar 89 2 A R 1 el R 4t G, T A
EERBAREA AN, XTHRTEET
HERBREAGE, RES/FFEL pH A E T
o, R WA, AR R S E LR
A= TSR PR T RE SR LR BRI R T RS o

AT 2 i e e, AR R
X KBTS A0 ML AT IR ARSI R
YERBEFGH R AR —E T XTS5
LR T2 4 B RO i B, R AR U,
TR IR BT —— RS W A B B 2B 4k, A Je
RS R AR PR TR K. Bl
REH BT, B T AR A e R A R
B0, WORr T AURS T A0 e 1 38 b AR Dy i VR 1
b B BRI S AR RSB,
WA TS 5 T R, A 2 R B 9 T Sl R
fEIR G 40 B 3 TE B B T B AT A 2
B R AR A IR A IR T B B M TR B 5597
IR R ARG .

BENH:

[1]  #HEE3, EAE. AR miRp R T]. K
PR ,1999,23(4 ) 1403 - 408,

[2] Shephard K L. Functions for fish mucus[ J]. Reviews
in Fish Biology and Fisheries. Springer, 1994 ,4 .401

—429(DOL.10. 1007/BFI0042888 ) .

[3] Fhi&E, wkif, ¥R, F B E B H (Sparus
macrocephalus) BERWCZ BRI [T]. 4 8FM,
2001, 21(2) ;186 - 190.

[4] FRRF,REXF, LEE,F WP F g s
K5REMEmM[T]. AREIRE R EER. B RR
ZFIE,2000,25(6) 674 -679.

[S] 74 BRR, RE, 5 KA b R TR
EHWOBm[T]. EWAKT AFFR,2002, 11
(3).253 -258.

(6] BRIE, 7RG, @, 5. REFrHainbt
B BB B MR IS TR0 4R [T P EEE R
2F3R,2005,35(3) 1483 - 486.

[7] |Kitzen § M, Sweeny P R. A light and electron
microscope study of the structure of Pretoprerus
annectens epidermis. [ [J]. Mucus production
CanJ Zool, 1968, 46,767 —772.

[8] Sibbing F A, Uribe R. Regional specializations in
the oro-pharyngeal wall and food processing in the
carp ( Cryrimus carpio L.} [J)]. Netherlands J
Zool, 1985, 35(3) 377 —-422.

[9) P, ZAE, B, F. Rk KR
32[7). Zhfp#7 K ,2000,35(1) :8 - 10.

[10] Z=FE, &8, B, % kR R H
BhRRAR AR T]. KL ER,
2001,25(2) ;191 - 194,

[11] PR, SR e 00 A B AR AR A0 B 2370 B 2



5 W R RS OTASONI AN e 2 AR S R R s R 2 T A 723

BRG] 10154 ,2002,21(1) :6 - 8. [15] #t&, % FH. BN X A4 MR
[12] Ndong D,Chen Y Y,Lin Y H,et al. The immune [J]. #PEK FETTSE, 2004, 22(1) ;114 - 121.
response of tilapia Oreochromis mossambicus and its [16] Hamis J E,Hunt 8. The fine structure of the epidermis
susceptibility to Streplococcus inige under stress in of two species of salmonid fish the Atlantic salmon
low and high temperatures [ J]. Fish & Shellfish (Saimo salar L .) and the brown trout ( Salmo
Immunology, 2007, 22(6) :686 - 694. truttal} [ J]. Cell Tiss Res, 1975, 163,535 - 545.
[13] Jones R, Reid 1.. The effect of pH on Alcian blue [17] Sinha G M. A histochemical study of the mucous
staining of epithelial acid glycoproteins[J]. Hist J, cells in the bucco-pharyngeal region of four Indian
1973, 5.9 -18. freshwater fishes in relation to their origin,
[14] F=48,%0H, T&HE,ZF. kOB mEn development, curarence and probable functions[ J].
M AAEBI [ T]. Sd R, 1997, 1(38 Acta Histochem , 1975, 53(2) ;217 -233.
) .70 -72.

Effects of high temperature on the type and distribution of
turbot ( Scophthalmus maximus) skin mucous cells

HUANG Zhi-hui'* , MA Ai-Jun'~
(1. Key Lab for Sustainable Utilization of Marine Fishery Resources, Ministry of Agricultur, Qingdac Key Laboratory for
Marine Fish Breeding and Biotechnology , Yellme Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdan 206071, China,
2. College of Marine Life Science, Ocean University of China, Qingdao 266003, China)

Abstract; Swdies were carried out on the effect of high temperature (20, 23, 25, 27 and 28 T) on
mucous cells of juvenile turbot ( Scophthalmus maximus) by method of AB-PAS (AB pH 25, pH 1. 0)
combined staining. Results showed that significant changes in the distribution, numbers and type of skin
mucus cells occurred following high temperature treatment. Compared to the control group (16 T ), the
number of type Il mucus cells had the maximum increasing, type IV second, type I showed no significant
change, and type I presented no regularity change. The skin mucus comprising a number of hydrolase
such as lysozyme, acid phosphatase , alkaline phosphatase and so on, which create an acidic environment to
protect the fish from damage. With the temperature increasing, pathogenic microorganisms become more
active and have a greater threat to the health of the fish. In order to prevent pathogen invasion, the acidic
mucus has a significant increas at high temperature. Type Il and IV mucus cells were AB-positive and
containing acidic mucoitin, and the increase in the number may create mucus for the skin to defend
pathogenic intrusion.

Key words ; Scophihalmus maximus; mucous cell; epidermis; temperature
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Plate
1,2,3,4,5,6,7,8 respectively represent mental skin, dorsal skin, ventral skin, tail skin of the ocular and the blind skin at normal
temperature. | ;mucus cells of type [ ; Il ;mmeus cells of type I1; |l ;mmeus cells of type Il ; IV ; mucus cells of type V.
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Plate
9,10,11,12,13,14,15,16 respectively represent mental skin, dorsal skin, ventral skin,tail skin of the ocular and the blind skin at 27 C.
I :muocus cells of type [ ; Il ;mucus cells of type I[; Il :muens cells of type Il ; [V :mucus cells of type V.



