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Types and distribution of mucous cells in the digestive
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ABSTRACT The types and distribution of mucous cells in the alimentary canal of Cheilinus
undulates Ruppell were studied using the AB-PAS (Alcian blue and periodic acid Schiff’s rea-
gent) staining method. The mucous cells are distributed in every part of the alimentary canal of
Cheilinus undulates Riippell, however, the cell densities and cell types vary at different loca-
tions. Type I mucous cells are mainly located near the gastrovascular cavity, while type Il and
type IV mucous cells are mainly found in the bottom of the mucous layer. Buccopharyngeal cavi-
ty, tongue and esophagus mainly posesse type Il and type IV mucous cells. The top of protu-
berances in small intestine and recta is characterized by type [I and type IV mucous cells, and
the bottom is characterized by type Il and type IV mucous cells.
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W BUE A Cheilinus undulates Rippell 8B . EWC. KBS H BLad . BaE . 2oL EE
k&2, BT, @AM IREEaM T —EMPFFE T/E(Randall etal. 1978;Choat et al. 2006;Sadovy et al.
2004;Olivier et al.  2008),ME ML QLA  1993; KW ESE  2005; FHHE  2005), X LR FEE
REANEBEMMBEA TEH. FEMRESBARKARHHAREHN R, ZaTEH  HILERBHEIE
HEE. BRHLEFVRARESWESHEEY R MBREFEZSE . PHEF 2R .8 E0 8% (Harris ez al.
1973;Shan exal.  1991) , X SEY EXT A HIF 2 A IIEE R A EEZ P 0 . 4 30K B 7 37 1 1 B AR 5 R
Y fe gk, NI SO R T A0 T VR A M B 2SR R A AR AT T IR AR .
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MR R T A N MV R R, AR I AR RN, | BF R0
AFBEENRE, NAFERAREL o AEFEZH P TEER 1-1D, /] KSR A 00 ES WY EEUR
YR 2D T R R 2R W B,

FRFEEFEESHIAMNUHRANE . FEFROEO N EENE. [ RAFERAEL I HRES
PR A R)Z , IV RIS IR A 25 40 A 42 5 A EUZ i P R &R A R B P Sk B9 EEER A BRI B R AR A v (B R T -
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o AT YOI TR S O I e S AR I
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HREAE R, A T & AN AR, VAT AR £, 2R RS ER -3 ERRE
A A Tt K e B A [ AVRT IV R B A M 0 A - SR AR D . T L AE R B BB R o AR R R R B TR E IR
BT SR ER SRR SEN TR USBRER SN ENRESERNHRY L.
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WEEA TRV BFEBRAM A (ERT-6 B T-8. B I-10), FEHRERKRBEH N REER B
BELCAZHENBEMNAFRAE G ERT-7 BERT-9.BRI-1D. AT REHENFHBEE S, HRE
EETEELFERERAEANEAY R EIREUREESEN . M THEREERETNEBRAREELU
FHRFESENREFSHERSHBRYEE.

22 BYEGHEEAREHLESBHRERARBK/N

FBARAERSEAHEACESERSW A EELR L, DHEB. FHEESROR R REE S 5N
35.54+12.59 /0. 01mm? .28. 00£6. 72 /0. 0lmm? F 27. 84+11. 05 /0. 0lmm?* , Z R AR B Z,; /NBHETEE.
JE BN B B VR 40 e 59 % B 4 B R 48. 384126, 75 /0. 01lmm?® .45, 79112, 69 4~/0. 0O1lmm?® i1 48. 49+ 14. 46
A/0.0lmm* , ZER AR E;HOME SEMSE =2 5HEML FBRAREER 2R REBE.

R 1B OUR AL I8 A 6] BB £ B 7 4 B Y 2 B 30 (40 1 %0/0. 01lmm? , mean+SD)
Table 1 Number of mucous cells in different parts of digestive tract of
Cheilinus undulates Rippell (cell number/0. 01mm?, mean+SD)

#H Organ Total number of mucous cells Typel Type 11 Type Il Type N
1 W B Buccopharyngeal cavity 36.54+12, 592 0 12.80%6.77¢ 0.83+£1.56° 22.91+16. 40
# Tongue 28.00+6.722 0 10. 96 +2. 95¢ 0.3240. 872 16. 7216, 65°
£r38 Esophagus 27.84411. 053 0 4,8843.31% 8. 48+6.03¢ 14. 4848, 21°
/N HTER Anterior intestine 48, 38+26. 75¢ 2.56+3,08 10. 4346, 70 12.09+£8. 55 23.29+14. 83
/MNB G #E Pyloric intestine 45.79+12, 69¢ 2.34+2.11° 6,617, 25%c 21.90%10.13° 14, 93+10. 352
H% Rectum 48. 494 14, 46¢ 2.9813. 36 13.79+6.52 12.80t6. 69 18.911+38. 90

EF1PE--HEFBEAREAIR A AR FEEERLEAZRAEE (P>0.05) , FRAAE & FRAE X7 B F(P<0.05), FRHAME
FRH B 2R B (P<0.0D

BESRaHEAESBrBRAEH R MAEREEZRGE D, DWE.F B RAKRNFEY
KB P1% 18.01+1.35,17.2341.51.24.69+3. 40um, Z R B ZE; /NHRIB . EH . EH BB RARB K
#4910 16.92+1.69.14.844+1.62,16. 25£3. 76pum, ZERA B E;HOWE SE . RE=H05HEML,
FRARKRER . ZREEE. OWE. S . SEBLMEBEHAEOFHERL K 12.55+0.96,12. 22+
1.62,14.61£2. 44um, ZRABZF; /NBHRiH . EHR . EH TN FBEARNER TR 5.34+1.27.3.76 &
0.81.,4.2240.96p,m, EF AR EHOME & SE =M SHEML, EREX. ZRAREBE.

O HRHERTHFBRARE 23R BRER T-1. B 1 -2), B8R EREE D F A
A FRRERTEHGEZEREBRE, EHW L 2RORSIER B T -4 B T-5); B8 ) R 40 i % B B
K EFB MM RN, ZENRRBER EHBEERRELTNFRAEFTLEERRERT-T~HE

RO-1D,
2.3 AXHLESELESHEED

W BB LB AR BB IR RS 25 5B, DA AL 08 450007 A 2 VR 40 B AR X B T B (B LT
FHAREESHREYERZBD ERERAMEH 5 WEE S P ELE SRS WEES P #HFT R 4
RRE3, aJHOME. FREENEBRYE2WEES P 75k 1 596.57 +303.89,1 226. 35 = 226. 94,
1827.84%436. 07, REEER M B E: NI . GHRANEDWHBY RS WEES P 5 51% 740.49
356.42.399. 70+222. 35.506.01+138. 04, 2R A 8%, SEMOEENERYESWE NSRS, EEEBTH
H/NHRIEBH W R T L KR A E I i E R .
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1. COWARE:2. 33 REWYI4.5. @EH AR WA
I :AB-PAS e 8 4168, %H PAS FHMEM P PERE 20 1 : ABPAS e (o B ik 4, &4 AB FHYERBR MRS 20 [ . AB-PAS e 2 2
LA, EEEH PAS FER MR 288, R & 20 & AB YRR BRIERS 20, IV : ABPAS e s RS %60, EE 4 AB HMER
ERYENG Z 0%, [l Bt & A /0 Bt PAS BHYE 4 b v RS 2 0
1. Buccopharyngeal cavity;2. Tongue;3. Cross section of esophagus;4,5. Mucous cells in esophagus
I : In pure red color, only PAS positive, containing neutral mucoitin; [[ : Only AB positive, AB-PAS that represent pure blue col-
or, containing acid mucoitin; [Il : In purplish blue color, both AB and PAS positive, containing mainly acid mucoitin and slightly
neutral mucoitin; [V : Like type [l , AB and PAS are all positive, but which containing mainly neutral mucoitin and slightly acid mu-
coitin, and represent bluish purple color
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Plate ] Mucous cells in buccopharyngeal cavity, tongue and esophagus of Cheilinus undulates Riippell
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6. Top of mucous layer in anterior intestine; 7. Basal of mucous layer in anterior intestine;8. Top of mucous layer in pyloric intes-
tine; 9. Basal of mucous layer in pyloric intestine; 10. Top of mucous layer in rectum;11. Basal of mucous layer in rectum
(E300 | B #2951, 7B - el bR T &221 1)
Plate ]I Mucous cells in the intestine of Cheilinus undulates Riippell
R 2 HGURE N LIE T F R AL R 40 AR K/ (mean=SD)
Table 2 Size of mucous cells in different parts of the digestive tract of Cheilinus undulates Riippell (mean-+SD)
71 M 58 () & (um) 238 (pm) INBHT (um) /NS ) L ()
Buccopharyngeal cavity Tongue Esophagus Anterior intestine  Pyloric intestine Rectum
Typel £ & Major diameter 14, 21144, 87° 14,0914, 32° 11,905,752
#i4% Minor diameter 6.:362.56" 368 F3 1% 4,400, 70
Type 1l £ % Major diameter 17..9511. 95* 16. 352, 662 19. 83+4. 392 17:50 44,352 16,763, 61* 18,3857
442 Minor diameter 11.054:0..90F 9. 502, 57° 14. 6713, 43¢ 4,06+1.72° 3. 601,832 4,001, 04°
Type Il 42 Major diameter 26,295, 31° 17.09+2. 482 15,333,142 17. 723,85
%142 Minor diameter 130922300280 AL T T 28n EiR a8 b 3,33+£1.25¢
Type IV £ 42 Major diameter 18. 32206 18 0842, 02P 24,3344, 559 18. 004, 042> 14, 81+1, 96° 14.9116.09%
412 Minor diameter 13.82£1.71¢ 14, 8842, 10° 15. 88-£5. 06° 6.06+2. 072 35 8621 u7n 4. 321 768
24 Mean 4% Major diameter 18.01:£1.1858 1728200510 24,698,140 16,92 1.69% 14, 84F1, 622 16,2543, 76

%48 Minor diameter 12,564:00968 - 2. 22:4 10 62 sld 61 -2 dd=e £ 5 34k ) 7R A 4760, 81% - 4,220, 962
T 3R 2 o [l — 55 R0 A0 M (R 47 A A A TR B FOR 4L IR 22 57 R .3 (P>>0. 05) , AR A 4B Fm 41 W] 2 5 3% (P<C0. 05)  “F R A B % &
7 4 8] 2 5 i it 3% (P<<0. 01)
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Table 3 Secretion ability of mucous cells in different parts of the digestive tract of Cheilinus undulates Riippell (mean4SD)

4y WA B J1 (P) Secretion ability of mucous cells

2'E Organ

B Total Type [ Type II Type I Type IV
0 Buccopharyngeal cavity 1596, 574303, 894 499. 953-78. 45¢ 1 142. 074220, 03¢
& Tongue 1 226.35+226, 944 335.09+108. 99¢ 891, 26 200, 339
i Esophagus 1 827.844436.07¢ 275.72472, 82 606.21+165.339 1 083.77E£374.72¢°
/NI Anterior intestine 740, 493356, 42%> 43,9619, 20° 148.18468.82% 189, 84+41, 61> 507. 10226, 78b¢
/INEEES  Pyloric intestine 399.70+222, 352 24,52+12, 022 81.28458. 69° 246, 801+106, 15> 156, 9673, 332
Hin Rectum 506.014138.042  29,594-13, 252 195.62473. 545 142, 49443, 072 238. 044146, 072

E.RZPR-MEFEPRESNERAHAESERTHEERABE(P>0.05)  FREHASERFUARAEREF(P<0.05), FHHERERSR
2 [8] 22 S 4% B 2% (P<C0. 01)
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3.1 BRGaRBEAMMSERREERHLETNSH

A FE W A Y 53 2 07 X, — R AR AR R VR A R B TR AR R D BOR BRI R B R 4 L (Sibbing et al.
1985 R&HE  1997), R IR R R 40 M BT & 43 Wb 0 o 9 Ak 2% B0 AN TRk R 43 5 TH Ak T8 25 W 40 M =P R
FERSEFERSHELS FEHSTHFEBENRER ZSHE EREFZHE T SFRECCOOH) MR E
(-SO; H) FB§ M 3 COPO Hy) , r B R PR B E L A ABRAOH N 2. O RBFERUFAZHE KA. #
X — R, 22 M E % (200D . F #%(2000,2001) X 4045 (2002) . F EH# % (2004,2005) ] %
(2007) 4y pixt & 48 Cyprinus carpio W T Clarias fuscus .55 )7 8l Silurus meridionalis S EL ##1 Haliotis
discus F1E O3 E A Schizothorax davidi BN R R AMEST T FRENSOR AR LR 1
ACINES I BAN IV B REVR A M . AR & 805 — R 26 05 S0 I SUE e R W 40 i kA7 3l

BAMBHRENLETH D, BRINRHST T RENIE. AR 1AL, REUsABEY SHENRK
i BEELOWE. HF . BETHHELZIMTREEREF(P<0.0D, JHBHEPHBAMRMBEERZES
B, X S5effm 5 el et M EONEAaMTS RN, AXHAMERBRARNEEREEEETHEE,
—REEHNAREENRBRUAREERR, REENARRZ AN ARE D (B ABSE  1985).,
Ba AN EEaX EHEABESSFERARNEELLES R B0 EAFALXNEZRE, X6
HZaLH FEBHEEE X RUERARBRAME LG THEYREA, AR 2R, BEPHFEA
o FRU B K T i 3 v 6 A B P AR R /) X BR A 2 B TR R S Rt e A — 3,

3.2 BaXHNESHSREALRSEAFarHLERE

1 2T\ g A A 26 80 400 P o) %8 3 A0 Bt R /NIRRT AL B B B AL I BRI Sr I BE I A B 52 8, I AT LB 5358
7 B9 26 VR4 AR X SR R CR A IR B B % B S A AR R Z B RR B 0 W 6B 1, X i 8B fa I AL T8 & 5
PR ST HABE ST HEAT LU B B R AR 3. FILAE B0 18 70 10 VB i ) B VR 40 B 43 0 BB 0 B L JE AR T AR N R
RIFR A 20 B BE 7 L S SR G M 58

BoBAOWEEMS EEMFRARFED IRV RS, RHZaEIWENETESWBRERE.
FEoEaFTELRENNE HEX N E (Randall etal. 1978;Choat et al. 2006;Sadovy etal. 2004),
BEHNBRENEBEYEAE THRAEY, At EeEEaymiP OWEN EEFERE., EREENE BYEA
OMERHREBERRES, ERNFRY IS WEILFAUERNSROERENAE EIHMEE I FERY
A ER.
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kA . NHESIAE, REA/DGETE W BRI YRR Z , T/ GG S E SN RER SRR
BY RS EREE B XS RSB AN RYIHLD RSN 8, B 4t 40 % 1 085k 10 1 0 R g S 8
HREFHANG EBEENSH KBBR8, HE &AW W RERBYREA LR EE Y, T
BUBFRBEAEREMENOY R AMEFHRPBEACERFER AINREFBRYRS SEAMERES
Y1, R B EREREAT . T LI IR R 2 A MR8 4 55 £ B8 A R B A S IR RO RE VB R T R AR B SR
X5, TR S RUEEYHLTHFROEESREE X,

FRBOBHRE, BB AR RN PR RENCERERE R 1 EREE A RN, F
R EERE BB B LR AT E AR MM E A GRES  2003), RABANGRTHOSCRE £
EEE—BREAAERRECHEREY . M E RS (BGREES, BB ARLRENARE, F/) M
FOREIN, XERBYREREA, RETRE S0 WRERBY RN [ 2N BEBARE X, TL#
B0 L 5 P R 52 Y 3 R LA R B T R
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