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Studies on the types, distribution and secretion of mucous cells
in the skin and gill of Silurus asotus

LI Xue—§un', PENG Xindiang’, QIAO Zhi-gang'
(1. College of Life Sciences, Henan Normal University, Xinxiang 453007, China;
2. Department of Fishery Sciences, Xinyang Agricultural College, Xinyang 464000, China)

Abstract: The types, distribution and secretion of mucous cells stained with AB — PAS (pH AB =2.6) in
the skin and gill of Silurus asotus( body length 35 + 10 ¢m, body weight 650 + 150 g) were studied. The
results showed that the mucous cells in the skin and gill of Silurus asotus could be classified into five types
according to colorization with AB — PAS, the shape of the cells and distribution position, i.e. Type I, Type
I, Type I, Type IV and Type V mucous cells; In the skin, there were types | and Il mucous cells, and
in the gill, there were types I , I, I and V mucous cells; The density of mucous cells was the highest in
the ventral skin, and the mean density was about 1 083 cells/mm®. Next is in the sbmaxillary skin, and the
mean density was about 802 cells/mm®. The density of mucous cells was the lowest in the gill filament, and
the mean density was about 208 cells/mm”; The mucous cells had 4 kinds of secretion, the type | mucous
cells had holocrine secretion, the type Il mucous cells had partial secretion, the type I mucous had
macroapocrine secretion, the type IV mucous cells had apocrine secretion.
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Fig. 1 The distribution density of the mucous cell in

various parts in the skin and the gill of Silurus asotus

2.4 R TR ORI SEURS 40 B 23 i T 5
fif Sz DR R0 S0 K 8 A ) 26 RS ] i 7 5K
WA, He % 3 4 i o33 7 3 A3 03 b Jm iR 4y
Wh~ B AR IR TOUHE 3 b o T TRDOR Y240 ML 1) 43
T AR W, Y 3 WA A1 L 2 AT I,
UK SOSY N7/ D NGy s A T N S TR
13) e Bz BN MBS Bt I RUR: 3 40 i
WT7 XA SR R o b 2 e T AR T i 22 1 B
SURZ 330 I N O L B | A W LA N IR (Y E R 52
JI5d 5 AR T B IR T B AT AR e 70 b 0 A AR 9 5
PR R I A 2 B B - 14) o I DK 9 40 i
(4 30 77 O B3 o b, 25 R R, B b
TES8 22 1 B 301 %%, 73 W W 40 I & A L, R Y
KWL 3 oy i 7 S r B R (R - 15) o IV
ARG W 240 10 o TOU3% 73 s 05 s (e e R B
R V0200 Y 28 ¥ 1) 2 B A% AR N A AR W R

240 A Y UKL ) B 2 R 2, R 00 MR
T, 21 2 3k B R 2 B, 240 P ARG VB0ORE AR R
B e 2, B 3t Y0SURE R 240 iR S () 00 S 7 0 )
FRANCER - 16) oV BRS040 Ml 1 43 9 75 =X

H AR 2
3 1fie

3.1 A ZORN R A Y 2

FEHEAT £ RN WA ML 4 2R 5 v, A 2 R gy
K77, 10 Sonja '™ AR i BLRR T 5 IR ( PAS)
e (o, VR ¥ Ok 4y 25, (R bR A 5 JtL 48 . Sibbing &
Uribe ™ AR B 40 M T 25 %5 R 4 ( Cyprinus carpio) WA
RS VA0 L 43 S BLIR L FER FAR AR 3 AR 2R A (R
IR TR A, 22 W P AR Ak B 43 19 4 2 A
oo BAUBED WA A A LU 7
FRGE A X 0 R AN B AT 40 2%, 3 A A
TERAE R AR — B A B &R W) AR ] 4
Sy — KA ARG A IS A B TP A
Shy INE i i 2K 4N B 43 6 ) 1) Ak 2 I TE AT 43
530SI W A T T R — B AR
YR ZS 3Bk AB — PAS e {a, F5 ok Wi 41 i 5 €5
IS 0K A0 M 43 A 4T L i R SR AT (8 R K R
4 FhAl . B H RGN Ik, O T ORI
G325 A Gi— bR -

AR S5 A Sk 27 40 B TR 25 2 R 43 A7 4 o
T R X R AN R R AT A 2%, R i
YAk 2F PR AR Ry e R R TR I 2 i A i 3
o> A Re A,k AB — PAS Y a0l £ ik 8
R AN A3 R 5 R . B AT 20 284K 98 Ry T
R €0, o0 A T 800, B & 0 BRI IV AL 4t
0, A R T A BROR S BLIR R ERIR 3
BA3MIES, LEEMNE LT SRR FE
B, I AR B O ERCR BB R — 2 U 4
WA E FRAR R, R 3 R S B an i 38 ok IV
RURS WA B V B Oy 5 55 6, A 50 A T 8 22 3R
hOBESZER R EARNR, EMNBRES 2
B AR AR TR, 156 B 20 0 ) Ak 2 PR B — F, FLAR
oA T R — b 7y, 2 W B A W 0 A BT fg
FRLAA A — 2k v 4n s T AR T AL 35 ok 21 €,
Horp T RU e vk, AV (B W — 5
WYL A S 1 B AR, AR TR A% 4
R A LA Bl A — A K A s A B i T A
T ERAR R BN, R T H A S S5 b



754 S T S N S S 1 19 %

WA 25 (B AR SN  1 65 f IR N 45 ok #E
PG RN L 43 2 LTI 38 18 R A% 58 43, DR R 1 R R
AN KA AN R AR R A IR R S Y
75 Ak I IR 2 RS Y0 I B 43 A R R AR AR
WhBE, T RUFE ik 0B A 4 A T T A AL AE
B M L E R R R T AA
NI A BT B o PR, Xt T T2 T 9 o
VLA ML F) 4328 T 20 W6 0 R 40 BT S AR 5 IX 4
BT L L 45 B L0 A 5 A R
4 B«

5 bR A0 R A I A 2L R R
207 T (R A 22, o 4 W 0 Al 2 P TR R — A e i
9 R 25, 43 08 0 Al 25 5 — RE L 18 1 Ak 21 ) RE AR
[e] , Bt 40 M T 75 25 R — B0, 5 1T LA
—. TR, 40 M AT 25 2 R A 2 A A e S
AT 2206 F R 2% ) 4 A 0 A < e A )
I AR 2 € B4 T 1 S IR IE 91 S 4% 7 43 I I R
Y0 L 4 T 75 25 B A 0 43 A 4 5 B A 0 o
BRGS0 N 4y
KL R . BT L, 1 0 200 A0 I 4 2 b
SR JHRE VA0 L 2 A 25 S T 285 25 R A3 A % 15 4 45
A0 AT A 2 R A B
3.2 fif K7 Jk RN ERY V20 A o A B A

fil F ok PR AR B A T R IV R A 43 A
BUAER T B/ IV A Kk 5 Ao fHAE R[]
Sy A AL AT 25 57 L FGop Sk AN 4 A % R
JIN O AT 4 A B A Xl Ay R A
0245 1 A 3 3T SR A IS I 04 7 11 s fik 7K S SR
e X T 0 R AT 1 40 . 5 A R bR bR Y 40
AR Ll R Tk r RS Y 20 K% R A £ D
(ELHE TR0 200 D 1 5 B 0 0 0K 75 2, 32 B 1 Sl G
B f1 ) — B H. H 5 o5 ik ( Silurus
meridionalis) % [F)RE ) JFE A6 P TG 8% £ AR Ho A 7
I — B H R VR4 M e 3 A R U AR
J2 AT 2 7 Sk 35 K V40 B 43 A Bk £ T B
Do R B 22 S SR IR I 5 K Y Rl A
J L BAR R R R A R i — B 5T

S 583 K Y 200 I 43 A ) R VI LG 5 0 R
HH IR B 5 7 Ty fig 4 36 g % 55 Bl 0 28 45 £ 412
K AEER TR s e Y R,
S 30 R 20 L RS 8 S 2 TR IR R A0 A B L B ik
Jeo REEANMIALEAT T L AL IR ANV B 4 R
KA KA MRS AR 85 EAmA 1

B IU ST IR 3 Fobowt 8 4 i, I 0 03 A 1 8 5
bRy, T BN I 2 22 03 A 1 6 5 A Y L
B, 685 A AT SRR, A B 2 IR AR I
G W ARG A DR B R S R Bl £ S B P D RE
i 2z A TR0 TIT 7Y 79 Aokt 8 4 g, T 28 3= 223
A 75 88 22 N\ S8 5 ok s ) b B ob, in 1280 22 53 A
T 88 8 Jok o Bz e 68 22 B ORG 2R D B4 X R
PEVEAE A X Bl A R S BT R Y EL AR AR
AT TR — P SE . B 22 J2 6l B Bk R SEORS W20
Ji 3 B e/ B8 A A i s P IR ) T 2
— X5 Handy & Eddy ">~ A W 8822 I (0 ¥
MR R e — B . S22 BCE R AUV
TR Y240 1S 2 A1, AR 2 ) B 22 AR AR, VY
R 20 P A e [] R S ks 2 A % R AR T
e A S8 30 Jok s 25 € /0N o A D DR DA S B8 5 Jk
Je 2 WA T SR S S S T R 9 L AR
B B0 KR AT 4R W AR R R AR R 2R
KRBT R, W R 5 2, % B W B 1A
) KU AH 2 -
3.3 R O SEORS T A0 M 53 sy S
M 57 K 1 S AS ) 258 R RS 8 40 1) 2 8 T 1K
5 s AL A . T BRS040 0 A 42
IRy Wb R IR 4544 A — B0y L ol T HL 40 A
BBl A — 25 M A B A6 43 W I, A0 B 2 4T O, AR
B2 L A 0 DA S I R i e T R
(A s O | R U || R U e 0 s o
S SRy R 43 e RV L b o TR R L AR 5
IHE, L Bz 2H VAR, 55 7K fik A AR X 3% AR K
R 2K R A FEMRERENIL 22, 1
TR I 78K 80 40 M 531 SR X 1 B2 240 T 45 47 /0N
F149 JR ¥ 3 0 R O Y B G L R i B T
R EFARAE . LT R R IV BDRS HAR
i TS St 75 3 A H e A B G R K AR B
P, 0 1 DAY ) R UKL AR 3R B B 22, 8 0 G O
R s 240 i R ) T S 8 ) 2 B2 Ab o X Ml i
SRS VAT B 43 0 0 K — BT o e
HRA W AT 2E o DN 7 IV RS 98 40 i 25 %% 4 57
F14 Bz J9k v, SR X L Bz 2 M 453 475 /0N ) T35 8 5
3 AT [ A0S XT RG R0 200 1 A K2 Ik R 0 5 — o e
VERTRORE IR, A ) T 23 6 0 i B T B Bk 3 T
AFUXE LA T 42 K 980 240 1 73 s 1) AL 1) 3 A o
— A5



A R 42 A RS 755

6 i
%3k

(1] ddsc 2R E. mIOR Aot (1], K =24,
1999,23(4) : 403 -408.

(2] RHE &)W e, . BIHEL 0 RN R F A R
RGBT (4 & A AR AL [T, 7K A 2R W 2 iz, 2001, 25
(2):191 - 194.

[3]  Somja M K, Phillip R S. A light and electron microscope
study of the structure of Protopterus annictens epidernis [
Mucous protection [J]. J Zoo,1968,46:764 - 733.

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

5] mAase, K0, BAR. TRK 85 RS TR 40 i 28 A0 43 51
WEoE L], AR 2, 1997 , 19 (H T) - 70 - 72.

6] Fri, 22 M [, b Ak S0, 55, BT A0ORS VR 40 ML 25 AL 1Y BF T
[J1. 3h¥2¥2=7,2000,35(1) : 8 - 10.

(7] PR G, Sk 6. 7 7 T 1k T8 A0 40 M 43 A B 2 R AR
W sy .2002,21(1) :6 - 7.

[8] AN B BT, A5 il R VR AN I Y 2 A )

r

QQ.}.

[9]

[10]

[11]

[12]

AR E Koy Wb ss [V 4 F 40 Mo 26 9 2% i, 2007 ,
40( 1) :24 -27.

AL BRYE, SCT B TROK B BRI AN B IR B A 4
Jr AW BTE L] KA YR 1994 ,18(4) 1369 - 374.

R, AR, EAR A FAL R DU AN IR R A0 Y
oy 07 3 LI] . M £ VS 27 B 2% e H AR RE 24 iz, 2003, 19
(3):207 -210.

Cipriano R. Immunization of brook trout, Salvelinus fontinalis
against Aeromonas salmonicida: immunogenicity of virulent
isolates and protective of different antigen [J]. Can ] Fish
Aquat Sci,1982,39:218 -221.

Handy R D, Eddy F B. Surface absorption of aluminium by
gill tissue and body mucus of rainbow trout, Salmo gairdner,
at the onset of episodic exposure [J]. J Fish Bio,1989,34:
865 - 874.

Handy R D, Eddy F B, Romain G. In vitro evidence for the
ionoregulatory role of rainbow trout mucus in acid, acid/
aluminiuman and zinc toxicity [J]. ] Fish Bio, 1989, 35:
737 -747.

B SiRRARES KBNS

Plate

The morphology, colorization, secretion of mucous cells of silurus asotus
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