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Morphological and Histological Study on the Digestive Tract of Wild and
Cultivated Yellowfin Black Porgy ( Sparus latus )
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Abstract: The morphology and histology of the digestive tract of wild and cultivated Yellowfin Black Porgy
(Sparus latus) were studied using routine method of paraffin tissue section. The results showed that there were
some differences between the two populations. Morphological observations showed that oesophagus was crude
and short, and the V-shaped stomach was divided into three portions: cardiac stomach, fundic stomach and
pyloric stomach. There were four pyloric caeca, and intestine was detoured two inflections in the body cavity.
In wild fish, the teeth were harder and sharper, the fat in the body cavity was less, and the digestive tract was
cruder and shorter. The average intestinal coefficients of the wild and cultivated Yellowfin Black Porgy were
0.71 £ 0.03 and 0.94 = 0. 12, respectively. Histological observations showed that mucous epithelium of
oesophagus was composed of pinacocyte layer and goblet cell layer with rich goblet cells. Stomach had a single-
layered columnar epithelium, without goblet cells. The gastric gland was developed in the cardiac stomach and
fundic stomach. The histological features of pyloric caeca were similar to those of intestine, with columnar

epithelium and less goblet cells. Meanwhile the distribution trend of goblet cells in the whole intestine was:
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foregut > midgut > hindgut and cultivated fish > wild fish. There were more goblet cells in rectum than in

intestine. The major histological differences between wild and cultivated Yellowfin Black Porgy were that there

were more goblet cells in the same part of digestive tract in cultivated fish than in wild fish, while the muscular

coat was thicker in wild fish than in cultivated fish. It could be concluded that the differences of digestive tract

between the two populations relied on their different living conditions and foods.
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Table 1 The comparison of mucosa in wild and cultivated Sparus latus
W MRS WRFERTIE O RBBIEE S KRR T
Sn " Height of primary Width of primary Height of subprime =~ Width of subprime
eclion

mucosa (mm)

mucosa (mm)

mucosa ( mm)

mucosa ( mm)

- wY 1.23 +0.23 0.40 +0. 13
il Esophagus )
CY 1.42 +0. 13 0.35 +0.05
e ) WY 1.55+£0.24 0.97 £0. 18
HEI']H Cardiac stomach
CY 1.60 +0. 24 0.92 +0.19
wY 2.06 +0. 18 1. 13 0. 07
K Fundic stomach
CY 2.01 +£0.45 1.11 £0. 18
WY 1.23 £0.06 0.85 +0.08
41T H Pyloric st h
FUTTH Pyloric stomac cy 0.65 +0.19 0.58 +0.20
N . wY 0.89 +0. 13 0.23 +0.03 0.07 £0.03 0.16 £0. 04
AINREE 3 Pyloric caeca )
CY 0.74 +0. 08 0.11 £0.02 0.10 +£0. 02 0.21 +£0. 05
o WY 1.08 £0. 15 0.30 £0. 05 0.09 £0. 02 0.21 £0. 05
i i% Foregut
CY 0.78 +0.07 0.15 +£0.04 0.07 0. 01 0.33 +0.02
. wY 0.87 £0. 10 0.26 £0.04 0.09 +£0. 02 0.19 +£0. 05
iz Midgut
CY 0.43 £0.06 0.15 +£0.03 0.05 £0. 01 0.31 £0.03
. wY 0.87 +0. 11 0.23 +0.02 0.07 £0. 01 0.13 +0.03
J& W% Hindgut
CY 0.38 +0.07 0.13 £0.02 0.04 +£0. 01 0.28 +0. 03
R wY 1.10 £0. 12 0.19 £0.03 0.11 £0.02 0.22 +0. 05
H % Rectum
CY 1.34 £0.25 0.19 £0.05 0.06 £0. 01 0.40 £0. 05
WY B A BB CY . JRAT SR, WY Wild S. latus; CY: Cultivated S. latus.
*2 HFEMFEREREUEAREMILER
Table 2 The comparison of histological structure in wild and cultivated Sparus latus
- " e YU RE
. i BRI BUFRIE SR (o) D
HRAE X X X K Thickness of
. Diameter Thickness of Thickness of Thickness of o
Section . longitudinal
(mm) mucosa (mm)  submucosa (mm) circular muscle
muscle (mm)
; WY 5.570.19  1.26+0.21  0.30+0.06  0.22+0.07  0.57 +0. 14
i Esophagus
CY 3.74 £0. 14 1.47 £0. 13 0.13 £0.02 0.16 £0.02 0.53 £0.05
e wY 5.98 +0.73 1.60 +0.23 0.28 +0.03 0.39 +0. 10 0.12 +0.03
TEI1H Cardiac stomach
CY 5.41 +0.20 1.66 +0.23 0.19 £0.02 0.26 +0. 08 0.08 +0.02
- . wY 6.84 £0.42 2.11 £0. 19 0.34 +0. 05 0.42 +0. 10 0.18 £0.07
B & Fundic stomach
CY 6.21 £0.58 2.09 £0.40 0.19 £0.04 0.38 £0. 12 0.11 £0.04
N wY 5.47 +0. 38 1.27 £0.05 0.24 +0. 05 0.51 +0. 08 0.12 +0. 05
HrE Pyloric stomach
CY 4.83 +0.23 0.73 £0.21 0.14 £0.03 0.46 +0. 08 0.07 £0.01
NI . wY 3.00 +0.33 0.92 +0. 12 0.03 £0.01 0.04 +0.01 0.03 £0.01
41T H % Pyloric caeca
CY 1.80 0. 04 0.76 +0. 06 0.03 £0. 00 0.03 +0.01 0.02 +0.00
. wY 3.78 £0.24 1.11 £0. 14 0.07 £0.01 0.06 +0. 01 0.05 +0.01
007 Foregut
CY 1.89 +0. 11 0.82 +0. 08 0.04 £0.01 0.05 +0.01 0.04 +0.01
) WY 3.13 £0.27 0.90 £0. 10 0.06 £0. 02 0.06 £0. 01 0.04 £0.01
i Midgut
CY 1.80 0. 11 0.46 +0. 05 0.04 £0.01 0.05 +0.01 0.03 +0.01
. wY 2.98 +0. 13 0.90 0. 11 0.05 +£0.01 0.05 +0. 01 0.03 +0.01
J& W Hindgut )
CY 1.58 +0. 12 0.41 +£0.07 0.04 £0.01 0.04 +0.01 0.03 +0.01
WY 4.64 +0.24 1.14 £0. 11 0.10 £0.02 0.26 £0. 08 0.16 £0.03
HE% Rectum
CY 3.72 +0.28 1.39 +0.26 0.11 £0.02 0.23 +0.03 0.15+0.02

WY . BPLf BHENR , CY . FRAH BEHENH . WY . Wild S. latus; CY: Cultivated S. latus.



3 4 TEOKARAE PR 5 SR IH BRI AL I A 8 5K <13 -

2.2.5 M BPAERISREE S SR
R LL AR, 20 2 4540 55 I 2l 0 P B 2 b
T2 WLAZ LA SR IE)Z 4 44

LG B RGN b K Ry BUR AR b, B
SUIRS , b RS FAROBR 40 i =F & (I I
19 ~21) , A FAEaE M FEE, BES
FRFA v BB I KT A B R R 2 o A
8, A IR A I A M B (B T 19,
20), MIARR KL, 5 NS 2 2, WIRAL,
ANPNIL, EATT 2 (A R )l 215 A7 7E (LR
11.19,20) , BrA LR 2 R B R TR A,
HRLJZ L T A T Al 7 1 JE

3 3 i

3.1 HUERSEMEREMNXERE MKH
TRIE I S 45 0 5 B R A Gy, AR
SRMINE 5 TP [ (PR R £ F) 0 A A T 481
FR GRRY] S M AE IS E S
ZH AU I R AR AR A 2 A B A IR R
A i A AN TR 8 2SR T
PEARIA] B 5 2 B X Bk B 52 IR #EA T 1 R
RPN EHEANHIE RS ELR, e arEf
WA R F R AN Rtk f, W
8 Ay Ve T W K VIS 2 S LR AE A KR
Je MeE 2R R R 2L R 2 RK
RN e R R BWIE Gk EE,
FRZEFNAL A 13 M, b LI A
BRI L, UG 02 R RS
FROHE IE I E R A A R, BEEE N R
PR HIH AL 8 AT B 5 kb o3 Sy IR BT
H K THE® WA ER 6 W, B 5N
B B8 R A s PN T L AR AR A 1A BB A
PR ST g e M I S 6 T4 £ P I DL 28 | PR 5228
SEIRRERY ) s I RO WY T H
FLHA IV E 3 i e, X SEHR SR A PR
FTHAGE RS 543K (S, aurata) 7 %
Vayit! ( Oplegnathus fasciatus) ) A0 BT AT G
SARRL, TS A E R R A AR R, B A
B Y 17 1< 29 AR A90. 76 ~ 0. 90 A, T
FrBH T 68 4 1 1l 1 20 9 AR Y 0,87 ~ 1,28

¥, 3% — DO EE S H A TS DI G,
3.2 HUWEBALASEMERHEINGE wEERHEIE
B, HBGIZ R 2 LA JE RIS B2
P, 2 5 A i ik £ I A, 22T
e BB, FBZERAREWTH
RS, Y E R YR ol DY R EIEAH,
WHEY IR E S Y EETAERER
APASSTR 200 R 6 V80 3 0 240 L, 33X 6 2 R A e T 2
MR S T O TR R, AR R
Yy, 5T AT 3 B8 A5 R [ 2 2 ) o % i
J&, 0 /0 B W 0k Bl PN R T Y BIL AR A s 4
FHYO FRA o 3 b MELRE A 1) v LU BT
AR R 2 MR I A 2 X T R
SHAEYREMTE LS B/AC, FIRmEa ey
S Be A R AR e R W E R N R AR
AL, EE LA R SO R, 55 ik
2y REIR R 3/5, A EILIA, N2 L,
HNZE R ERIL, 55 T A1 AR 23 7 LA HES AR
S, 33X F G 80 2R 7 il ( Takifugu obscurus) Sy
M 5T 25 R — 2, 1 5 428 1 ( Rachycentron
canadum)tlzjzilﬁ]o W0 24 I I 17 e K 1R K 4y
HEA W JEE I 238 JLPA WA A 2 K A
AN BN, B ] LK 80 5 E ok
A R B R B A i A T
LA JZE b 37 4 05 3 n] e HC A T PR 458 F ik
PRI,

AT BRI 15 77, A2 T A 18 fx R i
i, 5% % k4 ( Oreochromis niloticus ) "' #H
[F) 7 A= 5 SR E ) BGE B AR v AL AT 4y Oy
BEUTHE B RSN 1] 3R, RS54
JZFE BT R LA FRE)Z i
B8 RN b e SR IE B R Sy ML A i AT
R, X5 g4 A B L ( Epinephelus
coioides )™ K L, M 5 = 43 2 ( Girella
tricuspidata) > (1 B 1 T AN TR
B R BCA A BUMR AN L, 33 R o3 A3 3 B LT 5
H o) s 2 M W mg, X B i ( Liza
haematocheila) "' & HIRIFIE & P, FLBH IS b Bz
B Z FRAR A0 M, ILPA & 3k, 3 T 00 R TR A
Yy, 2 RN S BRI AL RE S ZAHARL, X



<14 - EY)2e4%i& Chinese Journal of Zoology 47 &

W S H A B E I PEARIE N, 25 B I A
TRIE IS 22 M8 40, >4 7015 6 W) I A A 78 75 /)
BRI S AR, A Y R AN
AW T AR VR P 51 e G 6 5 5 1 28
BEM L TR A R R IE R, 5 H
BYREMTE L SHAL, SEEARNEE
RN b Bz R AR Z 40/ MR Bk B /U
BRI E B RA T BT AR RIS,
R — PR B, FER A0 M A AR e S b s A
F B IR TR AR AR T T A
WS, BB B AR 22 TR R W R
TAHAGE HAB R R 2, R T R WAEH
&, A KRB BUR LS A2 BUR 45 4 SV A
TER R LT AE X SELF 4B I 1 B AR Ry s £l
HEEFME KPR E 2N EY ., Fit
KRB R Z T Z et o A &
Py I S A A5 B I ], 50 Ak 22 7Y 18 R aT LA
JE T E SR BT ER A 1) R R B HE LI AR R B TR
PR R A 85 PP R I ) A FH 9 58 20 Y0 T A 9 22
SR, LI HHE DB B 668 6 ) S 0 8 A sy
AL BB RV . X 5 2F 6F ( Paralichthys
olivaceus) " BT FR 45 R —3, i/ BOC B a2k
Nk s S ( Cheilinus undulates ) (19] ZEBWH
B LCE Mo . B A B ARG /N MRS RS
e FRAE 0 A | 2 BT A A B X ) ) T
SR = e, GO 5 LN EAH 2 R0k,
- F 1 LA, 43 AR Z , )2 R BRI, 41
JZ NI, 5 B # G ( Clarias lazera) ™ (IHF
AR AT TR LA R B o &3k JEE A A] RE
R Y ELE A R B AR I,
SR 3 W JIL R X8 £ 0 A T VDY b 5 B
oWy s /NS SRE AT LR B TR 355 Bl Ak
MOVEHT . S A= B g 6 B ) L DY J2 B3Rl ) )
AT BB PR R B A 0 T T S ) A T B R R
.

R W B 0 ST T R A AT 1A 1) 21
o34k HECH N K HES G B R R 57, A7 28
AR H W 2, /%5 IR & ( Etrumeus
micropus ) (2t] E‘J[ﬁﬁl\]g%%fﬁﬁ, 14 ~ 16 %ﬁ%,
T—/NEA 4 ~40 RO EONDT A

(Sardinella aurita) " H41] 92 AT HES, 24
A 130 ~ 170 A, A L8 R b, g i
(Saurida elongata) ™' 7 12 ~ 18 NRIE A HAT]
H ¥, ASCrPRTEE IR W TS R i A A
4 DEIRARHASI R E 1T H %, 528 (Sillago
sihama) " FER IR AT AL AT 4 A A 1T ZE 1Y
WFIE L AN, A — S B2 A H
Ak, G0 K AR ( Leptoboti elongata ) ™ 5, N
TR RP IS R fy e 1] 2, A SR AT 5
ARARL, — Ry RE 0815 Ji BE AR TR 1 73 WA ), S
FHRD™ R T 1) W e 3 T AR 2 B
e e 1) 5 B ) ) R R R e B L S LR A
TG, R A i B8R M R AR AR
o0 SRR 0 MR 20 M 2 R Al R o R
JUUP JZ= B A A TS ok R T A AR TR 2
AR EY) AR U E )

W1 5 R v S A 1) i i PR T 1 25 it
O LA A P RS o R b i
HAHE], #e R HOIR R, A0 R g B TR
RS HBRZERY BT, X e e LA B b
535 Bl b Bz A oAy O o 4 P s v B
AR HE LA RSCR S, BIOEE , X PP i
&R SUINY NN V)17 T LT AR 2 il
AT B B R B 0 5 O ik, T BE A B A
AR E R 2, R B AT
DR PR AR, 7T DL MARE M LA 1 1 e 3R
], PRAP A2 T AL B S RO BBEIR 3 m] LAV BRI
Yo WHRIEIE BT VF 2R84, AT E o0 R
AR B 7 Il 9 45 B R R IE I 55 9
I FETHR ST, TR I 3G T B i AR, M2
il R E— D IH AT W o Wl v T
IO W s, K EE 1 ( Siganus
canaliculatus ) %) (1) b 5 #E 4% = B A8 Al
I 0 I i A0 2 AR R B, I 0 285 48 v 2
H1H 7 2 5 i 52 AR ke 34 | T8 i 22 7
ra S M Z T REA IR TT , A AR Y
M7 oS3 E PR T RE S < M R RO SR
F AL, R A e RN TR
BT A A B TIHAL B E NS E
Ji PR AT R 2 PA) B0 P ) o 48 0 02 00 ) T A R i



3 4 TEOKARAE PR 5 SR IH BRI AL I A 8 5K <15 -

TEREA i TEHRAT 85 8 I 2K T LA 10 2
o B R R AT (ESCRE S I 475 SR 2 IRl i i — A
PRT R pRm R, F TR — L 50y
THACR ST, 5B A4 5 o 6 g 1) 728 A A
[7) | DXl 3L 2 B A 0 400 0 2R S0 11 o R R 98
DR R R EARE 1 1 2 LU IR AR g | 0 5 IR A R )
JR0 A 1 D T R R S R TR 20 10 5 L B
At %, WURZEEA B4 K5, i E)
e M T A 3 5 R A AR A 5 1 A A
( Carassius auratus gibelio) W25 A1, LA Y
W ] B —FF AT AR E T . 37 58 B g
BRI JZ B A= 0, X AT B 5 HOH AR R oK
LiEPS

BRI 0 G585 AR L, LR B
B2 R B ZAEAR b B, AR AR AR L, HE 1)
B T PR A0 3 0 R R A 1 O %o 2R R £
DA, [ I3 50 1y gk v 11 38 5t FHE H ) i
WEH . PRSI Z, s 3hiliZ | LY
1, RN R IR LA E W B
Jo 5, 3 T R 55 B BT st i A R HETCHE i 4 1
THREAR G, BB A 5 57 5 B0 R 1 1) IX O3 7R
T B A ) SR TR 1Y B RE IR 9 R AR 11
50 BE LU FRAE 058 1 5 7 TE T DR TRE 1Y) e B
ARG RS 1) v BE LB AR sy S, 26 IR
FIMCIR A0 Rt e IR o 5, ILRJZ
By A= fn R SRS A R
3.3 AERENFESHFERERNARZ
Me  FERIRIE X, BUEEGR 0 ATz, B A B g
8 1 0 T PR 02 2 22 I, A Sl TR A )
Sy HAR MR A SE N BATTRY R, M R
JE AR pH WS AR AR B AR A T
TAE R AR AR B e P A — s LR
AR , Dy 1 st Ak 2, BRI LA
PR B AR LA B IR AR A 23
K25 7 A e B IR 2038 O R BT R ae
TR ESIE T ERERIZEI &Y, B LB A 5
g 8 11 WA B Ay 3k, St R W R A A DA
A B G b 47l 12 0 DB R 0 5 A f RO R
RN T 3 T R 5 28 10 DR IS £ PEL VRR JE  J k
N TH A TE 2 RO AT IH AL W, TEZH AU 2854 |

PN ILPA JZ B e ik W 4 JUL PR R s 1 i
PRy LA B S i v A e, 20 fH40 80 45
ARH] , T Vg K 5 i T BB N T
HIHFFTRI AT 20 4Rk, R0 T it s SRl
FPFE FRAE , TR T A e K= FR 8 L 3k
TR 1 [ R M DX B B L B Ry SR ) 32
FhZ— . TP V8 B O X B TH RN ™ 4%, A
MR AELEDE TR AR RS ERE SR A R
GEPHRE, EEAR MR DLt GOk R TR A2
MRS IN— LB () 2 A= 22 FLTCH L IE 1 B 1Y)
WOk G R FRAE B EE R T H AR AT
W AFEACKE, HahEED, RBUILA
B, Be I BB £ X 500 % Xt BT
H 53EFEPT X . ( Hucho taimen ) B 5T F1F 408
200 3ot 1 5 SR BE B 40 ( Mugil cephalus ) T HF
FARA 3, FH AR EY e TaY M
KL BT A B AN S, i L) SR A B A 1Y o
A7 LB A 0 [ il — 2 g 28 1A R AT AL
T8, SR 0 Ak T8 25 AL AR 240 Ff #R s B A=
YR IR BB E HE = K o SR A b W)
fEeg e e, A TAR AR TEAH U E5 ) F 2R
A SRR SL R, B 1 pe R AR R,
MORAIEE £

2 £ X M

[ 1] FRgete. M2 SRR, 2 . dbot. PER
b R AE, 2000 60, 218 —220.

[2] ZhJL, Rz, Wi, % H45E5 Sparus latus
Houttuyn A KRB WIS, EmITE AR 2= M. AR
BIERR, 1985, (1): 114 —121.

[3] ZL, XOUH, X149, 4. BEEEHE S Bk Mg
RMEE M GEEE. BT K™, 2009, 5(4):
26 -30.

[4] MIER. HAAREESR QAN AE. iR
. FOARLART, 1962, 2(3) : 65 -78.

[5] %, Moot MEEHSHEARESERNII. 7l
AL KA, 1998, 20(4) ; 361 —364.

[6] ZFEYIA, Smibf, WiTR, % WKEKEIHEY
ANTEF. dunt: il iR, 2005 222 -224.

[ 7] Cataldi E, Cataudella S, Monaco G, et al. A study of the
histology and morphology of the digestive tract of the sea-
bream, Sparus aurata. Journal of Fish Biology, 1987, 30
(2): 135 -145.



- 16 - EY)2e4%i& Chinese Journal of Zoology 47 &
[8] WIRFy, L, KUK, & SRS HHAIEIE S PPN A, K= RESE, 2006, 13(5) : 851 -
Py B 15055, B /K=, 2010, 6(6) : 65 -69. 855.
[ 9] Ferraris R P, Tan J D, De La Cruz M C. Development of [19] BrEfE, Tk, T3, & BEUsantRENAL
the digestive tract of milkfish, Chanos chanos ( Forsskal) . FL KA YA, 2010, 34(4) : 685 —693.
histology and histochemistry. Aquaculture, 1987, 61 (3/ [20] ik HEHAFRMELREESEROER. WK
4) . 241 -257. RS, 1994, 12(1) ; 137 - 142.
[10] ZBREAR, T, k2, % HEENRHE (Piaractus [21]  FHKM, 2=t SERHE IS L RGRBRN LE A 5T,
brachypomum) AL RGEHLULEFIT. SRS B YA, 1984, 30(1): 72 -81.
24, 2002, 19(2) ; 145 - 150. [22] ZRaEde, g meEIN AL REAARREAT . WS
(117 g4, 2805, WESURJ5 fli4)) £ 7 A0 8 19 B 25 2 R gl ol , 2008, (4) ;26 -27.
SUERFTE. KA, 2007, 27(6) : 12 - 14. (23] W&IF, faw, 8, % ZEERNLRENEEY
[12]  oRkcke, IVFET5, 1005, %, FEEANARENIEEK LIS, KPRl 2010, 29(6) : 339 -343.
HYVERFSE. BIJTKi™, 2008, 4(6) ; 88 —94. [24] BREESE, FER, T2 KHiE L RGBT
[13] Caceci T, El-Habback H A, Smith S A, et al. The PERE O K244, 2002, 24(6) « 487 —490.
stomach of Oreochromis niloticus has three regions. Journal [25] =kifgar, EAGH, &6, & EP A REIEREM
of Fish Biology, 1997, 50(5) : 939 —952. HYUEIEE. hEUK R, 2008, 15(5) ; 873 - 879.
[14] TFMZE. R A B Epinephelus coioides ( Hamilton) biE] [26] %j}’:i‘?, 4, B0, & KRGl Bis
AT A ZH 2802 % DO PN 30 2 L ) £ 3 20 42 7 HEEHIEE. K54k, 2010, 34(2) ; 271 -277.
7. BUCHILAE B, 2008, 23(8) : 3 -6. [27] AAAAS, Mk, e, &5 JLITEIE (L iE 2 210
[15] Anderson T A. Histological and cytological structure of the 2 (‘:‘Jr‘ﬁigﬂkjﬁi#’?&, 2009, 43(1): 56 -59.
gastrointestinal tract of the luderick, Girella tricuspidata [28] FRizid, Do, i, 5. mEEMA T 255/
(Pisces, Kyphosidae ), in relation to diet. Journal of BT, @#@ﬂk, 1986, 8(5) : 205 —208.
Morphology, 1986, 190(1); 109 —119. [29] JEUA, PPk, Ty, S BPAE SIS MR
[16] E74, #ilth, #EUT. R RGE AL AR, e KR AL G 0 LE B A AT, K R AR, 2008, 15
)i s, 2008, 27(5) : 740 -742. (2): 330 -336.
[17] ®AK. A2URIH%. 2 . deat, dhEgR L 8 A, [30] B, 2L, XXE. WA aif itz s

1994 99 —100.
BEREAL, BRIER, Bl—if. 2767 fb i 41 902 WA K

BYLH LS. Mg, 2011, 33(2) : 151 —158.



3 4 TEOKARAE PR 5 SR IH BRI AL I A 8 5K <17 -

B hix 1 iAA

B BRI LA B AR B AR HL E e
1. A REHERR (WY) 21, x50; 2. FRFEBHEHT(CY) &iH, x50; 3. WY MK, x20; 4. WY Bk, x50; 5. CY H&, x20;
6. WY BTI1H, x50; 7. CYTEI1H, x50; 8. WY M4/ 1, x40, 9. CY H4I'1H , x40,

Explanation of Plate I

Stereo microscopic observation of digestive tract of Yellowfin Black Porgy ( Sparus latus) ,H. E staining

1. Esophagus of wild Yellowfin Black Porgy (WY ), x 50; 2. Esophagus of cultivated Yellowfin Black Porgy (CY ), x 50; 3. Fundic
stomach of WY, x20; 4. Fundic stomach of WY, x50; 5. Fundic stomach of CY, x20; 6. Cardiac stomach of WY, x50; 7. Cardiac
stomach of CY, x50; 8. Pyloric stomach of WY, x40; 9. Pyloric stomach of CY, x40.

I ki 10 35 AR

AR AL TE OB SR HL E et

10. WY H4TTH 9, x200; 11. CY HATTH %, x200; 12. WY Hilr, x200; 13. CY Hil#, x200; 14. WY F1Ji, x200; 15. CY
Wi, x200; 16. WY J5l, x200; 17. CY J5l, x200; 18. CY J5ls 2, x200; 19. WY EJfi, x100; 20. CY EJi%, x100; 21. CY
HW, x1 000,

Explanation of Plate II

Light microscopic observation of digestive tract of Yellowfin Black Porgy (Sparus latus) ,H. E staining

10. Pyloric caeca of WY, x200; 11. Pyloric caeca of CY, x200; 12. Foregut of WY, x200; 13. Foregut of CY, x200; 14. Midgut of
WY, x200; 15. Midgut of CY, x200; 16. Hindgut of WY, x200; 17. Hindgut of CY, x 200; 18. Hindgut epithelium of CY, x200;
19. Rectum of WY, x100; 20. Rectum of CY, x100; 21. Rectum of CY, x 1 000.

BV L CM: 3L GCARRANN; GG: B, GP:H/NT; LML, LP: A LV KA, M2 MM ZENL; NP #f
2475 SJHRIE SBLBUIRG; SML BT R SCE: BRIk bk,

BV: Blood vessel; CM: Circular muscle; GC: Goblet cell; GG Gastric gland; GP: Gastric pit; LM: Longitudinal muscle; LP; Lamina
propria; LV Lymphatic vessel; M: Mucosa; MM: Muscularis mucosa; NP; Nerve pits; S: Serosa; SB: Striated border; SM: Submucosa;

SCE: Simple columnar epithelium.
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