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A Comparative Histochemical Study on Mucous Cells in Digestive Tract of

Eleutheronema tetradactylum with Juvenile, Young and Adult Fish
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(‘Key Laboratory of South China Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture,
South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Guangzhou 510300, China;*College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China)

Abstract  Histochemical properties of mucous cells in digestive tract of Eleutheronema tetradactylum juve-
nile, young and adult fish were studied. The technology of AB-PAS (Alician blue and periodic acid Schiff reagent,
Alician blue at pH2.5) staining was used in this paper. It displayed few type I mucous cells while many type II
mucous cells in the esophagus of 35-day-old juvenile; Type I and type III mucous cells could be detected in foregut,
the former seemed to be much in number than the latter. There were only type I mucous cells detected in midgut
and hindgut, while no mucous cell was figured out in pyloric caeca. It could be described as a mounts of mucous

cells exposing in the digestive tract of 65-day-old young fish. There were four types of mucous cells (I, II, III, IV)
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in esophagus and foregut. Density of mucous cells in esophagus had the highest value followed by hindgut, while
mucous cells in other sections characterize had at least two types and rich in number. Though types of mucous cells
are not rich as those in 65-day-old young fish, but the number of mucous cells was increasing extremely in adult
fish. It showed mounts of type II and type IV mucous cells in esophagus, while mucous cells of pyloric caece were
characterized as with the same types as esophagus, but not rich in number. Mounts of type I mucous cells exposed in
mucosal epithelium of stomach and quiet a lot of type IV mucous cells were tested in gastric gland of stomach. Type
IIT and type IV mucous cells in intestine could be distinguished as numerous, various in shape and big in size, and
the density of mucous cells in foregut, midgut, and hindgut showed an increasing regularity. The result indicated that

mucous cells development in E. tetradactylum of different development stages was improving from immature style

to mature style.
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Table 1 Distribution features of mucous cells in esophagus of E. fetradactylum compared with different development stages (cells/mm?)

KAWBL 17 RE] T#! v B
Development stages Type | Type 11 Type 111 Type IV Total

35DAH 10.72+1.21° 248.45+4.89° — - 259.17+5.85°
65DAH 77.44+7.34° 257.25+1.35" 192.04+5.90° 319.54+7.89* 846.27+2.13°
Adult fish — 449.41+2.96¢ — 720.48+11.89° 1 169.89+12.32¢

[ — A PR AT A 1) 7 BE (A B R R 4L IR 2 5 AN B 2 (P>0.05), ANl 7 BEFR VR AL 22 53 i 25 (P<0.05) 0 — AAGMIH . o
Data with same letters indicated no significant difference between groups (P>0.05), and data with different letters indicated significant difference be-
tween groups (P<0.05). —: no specific mucous cell was detested. The same as follows.

50 um

A: 35DAHFfEf TIH; B: 65DAHZ)f (T AR BID); C: 65DAHL))f CrIE R, D: it Crid FBED); B: 6SDAHS) | | HIEAEVREDL; F: it
Al VEE. LP: [T MM: BEREIIL; SE: 52)2 LRz 1 URURRGANH; 11 IZRAZHIAN AL 10 TS5 A, TV: TV R B i o

A: esophagus in 35DAH; B: transverse section of esophagus in 65DAH; C: mucosal of esophagus in 65DAH; D: transverse section of mucosal in
esophagus of adult fish; E: transverse section of pyloric caeca in 65DAH; F: pyloric caeca in adult fish. LP: lamina propria; MM: muscularis mucosa;
SE: stratified epithelium; I: type I mucous cells; II: type I mucous cells; I1I: type III mucous cells; IV: type IV mucous cells.

Bl FEAEMBRMEED S REF RS HHHE(AB-PASER)
Fig.1 Distribution features of the mucous cells in esophagus of E. fetradactylum compared with
different development stages (AB-PAS staining)



ARG DUFE T oREr L 4 iRl e 0 AL E R AN A UL AT 5T 1229

BT HR )R, TEERE HIE. BhETE AR
[UNT {22 7N B 0 B b i R 5 e e S A
ZAEPEREAE R Z (B 1B 1C).

B Al BB R AT 2R R AN, ot g
1384, —FSRIR AL, 254, 7 B
MBUE A, WA T . 5 —RRIV
TAGhIAN I, 43 A 45 RMERUIR, 28 h e b ek
J2, HEFIRESS, FF B S 53 Wb () b 23 Wb v L, 4
AR E R 2 EIE . #EIE . RIEMALE, A
A DL WS £ R 55 CEL T 43 W O, G v R £ A R
ST, T £ RO AT 7E M T 2 (KT 1D)
2.2 BEFRHMEE D

35SDAHAME A1 HE AN 5 5 UK I H T2 25 9 4 i,
I HINE RN bR 3R )%, R A A e, 41 i
SRR, BEIEE AR E RN E R AT

AR AN A, Jo LA /N B VR B 4N B o AT 5E Ry
i 5 (E2A~E2D). 65DAH4 A BE 5B B AR
HRES SR ATV R Z 4l i, w7 &1
FHNE b 2 2 5L 40 e 2, TS 286 Vi 40 i X B ) A
T MR BT, TV LRG0 0 5340 1 15 MR, |13
VRN, I H o A fE R b i 3R 2 4
SR (EI2E~EI2H) . B BT )R AR R b i
DK /N b R 3y S TR v e, S R s b
BIR S TIVRIR A0 M, B2 4B, w38 S8
TR, o3 A TR R 3R 2 B R IR X ek
PIYEERAN (&I 21~[#12L) o
23 HWITEEMAABRIS T

3SDAHAME i1 Wy 7] 5 & oK K I 30 2 A0 40
65DAHSN [P A 115 8-SR, TR ATV 2L 26 4
0, TIIZE 40 B 27 2 A e AR /D B30 8 s R T 4 R A,
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A: cardiac stomach in 35DAH; B: pyloric stomach in 35DAH; C: fundic stomach in 35DAH; D: gastric caeca in 35DAH; E: cardiac stomach in 65DAH; F:
pyloric stomach in 65DAH; G: fundic stomach in 65DAH; H: gastric caeca in 65DAH; I: cardiac stomach in adult fish; J: pyloric stomach in adult fish; K:
fundic stomach in adult fish; L: gastric caeca in adult fish. I: type I mucous cells. II: type II mucous cells; III: type III mucous cells; IV: type IV mucous cells.
E2 FE& B MR ME D8 B ARF KA 5 HFE(AB-PAS )
Fig.2 Distribution features of mucous cells in stomach of E. tetradactylum in different development stages (AB-PAS staining)
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Table 2 Density of mucous cells in intestine of E. tetradactylum compared in development stages (cells/mm?)

R ke sy
Development stages Section Mucous cells
Type I Type I Type 111 Type IV Total

35DAH Foregut 168.91+1.90° - 64.35+3.45" - 233.26+0.79°
Midgut 180.99+2.09¢ - - - 180.99+2.09°
Hindgut 299.97+2.57¢ - - - 299.97+2.57¢

65DAH Foregut 216.32+8.34¢ 107.16+4.78* 475.25+6.78¢ 323.33+6.79° 1122.06+14.75¢
Midgut 98.324+3.89° 187.55+5.93% 264.47+1.46° 469.344+9.05¢ 1019.67+7.57¢
Hindgut - 369.88+8.94¢ 80.42+9.02° 1038.17+3.78¢ 1 488.48+2.58f

Adult fish Foregut - - 1 490.90+7.93f 463.68+11.23° 1954.57+26.49¢
Midgut - - 848.88+6.89¢ 1726.30+6.73" 2 575.19+18.94"
Hindgut - - 1 847.57+2.34¢ 1 012.95+9.03¢ 2 860.53+26.49'

A: 3SDAHAMEA T, B: 3SDAHMEA 1)ig; C: 3SDAHMESN G 7, D: 65SDAHZN T I; E: 65SDAHZ) MM 1 )iy; F: 6SDAHMEL G G: Jlfh iy 4 i
RV, He et A AR R, L peti e Wl e 1o IR0 VAR IR, 0 TR 200 40 IO TR R I TV TV M R I

A: foregut in 35DAH juvenile; B: midgut in 35DAH juvenile; C. hindgut in 35DAH juvenile; D: foregut in 65DAH juvenile; E: midgut in 65DAH juvenile;
F: hindgut in 65DAH juvenile; G: transverse section of foregut in adult fish; H: transverse section of midgut in adult fish; I: mucosal in hindgut of adult

fish. I: type I mucous cells; II: type I mucous cells; III: type IIT mucous cells; IV: type IV mucous cells.
E3 FRE%AEM EIE D SAER RS B HHE(AB-PASE &)

Fig.3 Distribution features of the mucous cells in intestine of E. tetradactylum compared in

development stages (AB-PAS staining)
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Table 3 The size of mucous cells in different part of digestive of E. tetradactylum in different development stages

REWTE 42/ (mm) o
Development stages Mucous cells size (mm) Section
frid il it &
Esophagus Foregut Midgut Hindgut
35DAH Long diameter 0.006=0.002* 0.005+0.001° 0.004+0.001* 0.003+0.001*
Short diameter 0.006=0.001* 0.004+0.001* 0.004+0.001* 0.003+0.001*
65DAH Long diameter 0.013+0.003¢ 0.008+0.001¢ 0.008+0.002¢ 0.008+0.001°
Short diameter 0.008+0.002° 0.007+0.001¢ 0.006+0.001° 0.006+0.001°
Adult fish Long diameter 0.018+0.002° 0.010+0.001° 0.013+0.003° 0.01440.002¢
Short diameter 0.011£0.001¢ 0.007+0.001¢ 0.007+0.001¢ 0.008+0.001¢
R4 TREIREM BRI D EE LB R R D W EE N KNI
Table 4 Secretion ability of mucous cells in different parts of the digestive tract of E. tetradactylum in
different development stages
KA B frid ii0/7] Tk Jri
Development stages Esophagus Foregut Midgut Hindgut
35DAH 0.026+0.001* 0.014+0.002° 0.007+0.001* 0.018+0.003*
65DAH 0.063+0.005" 0.048+0.001" 0.038+0.005" 0.054+0.003"
Adult fish 0.234+0.008° 0.108+0.003¢ 0.162+0.004¢ 0.209+0.004°
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