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FE: HREBHAREPEZ NI, HATRK(Siniperca chuatsiy ™MK T 9 B BRE5H R Y) 58 % B FEAE,
KA R 996 E B PCR FIEERE 628 i 3 AR (ELISA)YXEAL S5 0~45 d (0~45 dph, days post hatching)# & i
REISREIT THL M, HE T 5 EAMEPG Al, A2, A-like, )M B i T (HK-a, HK-p)JEHFik, HE
HEFRPG A F1 PG C) & i . & B EAR(Pep)iE kA fbitass . 45 IR, 4 dph, %5 BIZ AL 8 dph, B ZiMZH
ez, MR BRI 10 dph, HEEZSHNIN, AR E EEAEAL L L, 13 dph, BRI B, BEEBKKE,
BREFE R E RO, B SR, W B B E KN R IR, PG AL, PG A2, PG A-like.
PG C fl HK-a . HK-B FEFA X RA B A HE B 450 L F 2 EFE3; 8 dph, 4 4B E L EEIR R Y TP RI8, FS
FHFEARIKIAKFEARFATHE EF, HXFFRIEAKT-R/NRF R PG A1>PG A2>PG C>PG A-like; HK-B F 6 dph ik,
HK-a T 8 dph ik, 58 HEAMFEILHNFEIFHIHE—5, 4 dph, BEAMEEPG A M PG O)FEME LATHE
EF#aE, PG A F RN R E T PG C (P<0.01). 5 B R AMEMET 4 dph i rl# ), BEE EH 2 F G L, B
AR BEAN A 10 dph PR, B R 13 dph (¥, B E FIEFE A HK-a 2£8 8 dph 3Rik; PG A, PG C Fi AL B &M
g6 4 dph B, B EALA BEDhEE IR T B B A R A P IR 45 R o0 S T A A BRI RE R BT AR A T L
b TRk,

REIRE: 6K R WIS AN HEARE BRTE SEANE
FESZES: S917 XHERAERAD: A XEHE: 1005-8737—(2023)02—0159—10

B e B AIE R B K . R e nyaits, A~
ILREIE AN 2 B, A nT 15 B BE 4T Ak
WS 5wt a2 R sy — i
TR, 25, mrE B R, B AR W,
HEEA T H Mt (gastric gland)f i IbrdiE BIE
&AM H R P A R R, T O TN
M1, p R A0 53 6 1) B 2 1 5L (pepsinogen) & H
TS A ALY, B EAR . 5%
FH [F) —Ff 48 g WA TR T 40 i (oxynticopeptic
cel)Zrh, 7EH MR T, B &R LIE K
A 1SR E 3 1 B (pepsin)>Y . I, H 2K

K BE: 2022-11-08; 1&iTHHEA: 2022-11-28.
EE£WE: SRR = kB AR R R % (CARS-46).
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KEYIEAANE B EEERT . R0 1k 2R 40 R
TWAEMEERY, WSS K, Bl WEsE
11 K, sl 1. B R, wis e
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AETE B LA, B8 A Ak Oy 2% e
HLARAE AN AR N Ak, 5% A8 S H 1 A o i B
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iR A1 8 8 R AT RO AR v AT T R R
2t 1) 5 5 K /INBE 2 R £ 2 T e 221
I, SRASE A EEAR, WK E A8
RAFT 4 Fh'E E AR PG-1. PG-II. PG-III(a).
PG-11I(b)!"Y. FIfH RACE sl A4 3545 T 6%
3ANHEEAM A1, A2, C(PGALl, PGA2, PG
)M JiiF % WAL (HK-a . HK-B) % K cDNA 751,
FEXF H R K B SRR R K B R S PR AR
F1 TR0 40 110 SR IR A4 28 AR TE T
% PG A1, PG A2, PG C #:[H 5 HK-a £ Ik
AT R IR A L B, MR
P = AFE A TPEE R, GRET 1 A
B [l A-like (PG A-like)E:H 1Y cDNA JE5117
% )& (Siniperca) 3 MpfaZirh ¥ 4@ th 3 1~ PG A
FEH, Horp, o /DR (Coreosiniperca whiteheadi)
s 2 4 PG A SRR | AMEIE AT, s
Sy 4 T L 895 R 1 I D DR A R R U Ak A B

SRS RAL T RS R4 M o SR

AW R A L) B AR WS 15 i 2 21 45
WEE, RAHOLER PCREARILK T 4 fhEE
I J5(PG A1, PG A2. PG A-like. PG C)FIH Ji
TR W H(HK-a . HK-B)ZEH 1) & & # ik B L FHE,
R, T E & B T EEAEEPG A
PG O)&asfb . BH E A EMZ L, BESM
PR S IS5 S TIRE & B RRAE, b E LA
HL2EAF 5T AL R IR TR

1 RS

1.1 sKIeH#

BRAFHEM T 2021 4F S H 2 HE 6 J 16 HEL
T 3 T AR X INROK P IR A8 o SR I
2 NP, SRS O0 T i tb, ib)s,
e P i E, RS 26 d (26 dph,
days post hatching), 58 2 %= KU it %
#, /Kl 23~24 °C. 4 dph JF1H, LAHLE;(Megalo-
brama amblycephala)fa v VE R T LA, J5 014
W 51481 (Ctenopharyngodon idellus)fip . 0~45 dph
W], B HOREE 1R, BRRBEPLIR 80 .

12 REWHIE
121 ARYF B (0~20 dph B

i, 21~45 dph f#HIHUE )4 5 &, T Bouin [KIE
[H5E 24 h, ¥EAEE 70% (RSB CEEY . R
2% 80%~100% (FRF340) L BEMLK, —H %%,
2% 3 h, AR, ] Leica RM 2016 #44] K
MULHFATESE YT F, %80 HE JL (6 F1 AB-PAS J(n,
e T H, JEE ECLIPES 80i b fsiss Wi g |
R DR AR R FRR R B R
KB T8RRI R B BN/, IR IR
A%

122 BEAHBE. BRFREERE BHEN
fifi (PG A1, PG A2, PG A-like il PG C). f-actin
B G175 53 50 2 B SCHR[15,17], HK-a, HK-B
YIS YR GenBank W B T2 a W, B IF
3 cDNA JEFU) SR Primer 5.0 %315 141 (3 1),
ZHE il S MER AR YR IR R A

*1 HBEEAHEMBERFRER gPCR
SRS MR NRE
Tab.1 Specific primersand annealing temperature for
gPCR analysis of pepsinogen and gastric proton
pump genesin Siniperca chuatsi

519 FEA(5™-3') I8 ik B2

primer sequence (5'-3") tj;r;ilal; %e
PGAI1F GTGGGTGCCCTCCATCTACT S
PG A1 R TCTGTAGGTGCTGCTCTTGC
PG A2F TGCCTCTGACAATGTCGTGC .
PG A2 R TCAATACCACCGAAGACCAC 376 ¢
PGCF AGCCTCTATGGAGTCTTTGG .
PG CR CGAGGATGCCGTCAAACTGG 576 €
PG A-like F  GCTCAGCATCCTCCACTT )
PG A-like R GACCAAGAATCCCATCCC 49 ¢
HK-a F TGTCTGATGTGGGTCG .
HK-o R ATTGGTTGGCGTTGAT 49 ¢
HK-B F TCAGGATTTGAGGACCCA .
HK- R AACCGAACAGCCACCA 549C
p-actin F GTGCGTGACATCAAGGAGAAG
B-actin R GGAAGGAAGGCTGGAAGAGG

PR 10~12 h (F b5 S, T~
3~5 BT RER) K 2 dph (41, 30 B, 44 10
RIRAHIEE) ., 4. 6. 8. 10, 12, 14 Fl 16 dph
(&fh, % 9 R, B4 3 BIRAHAEE), 26 A1 30 dph
Rk KR, %43 8, B4l 1 BHlFE), 35, 40 F
45 dph R (B2 LA, 45 3 BB, B4l 1 BHIE),
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TRIzol FEHEHUE RNA, RGN 1%3
U 5 Js P YRR I e B RN S M, Ik RNA R
FEPAEESA 1000 ng/uL, TS 1 RNA S5k cDNA,
PEAT 9 6 E B PCR B (WA Z&: 2xSYBR”

Green Prc Tag HS Premix, 10 pL; cDNA, 1 uL;
Primer F, 0.4 pL; Primer R, 0.4 pL; RNase free

water, 8.2 uL, ¥ #FEF: 95 C,305s; 95 C, 8 s,
BAKGREE, 30 s, 40 MER; 95 C, 15 s; 65 C,
1 min), 26 PCR MISCIEH K511 BERCR
M 90%~110%2 8], R*7E 0.990 LA E, R 27°4¢
AR H RS A R A

123 BEOHBESENEESEABEEINE
SRMBURE G 10~12 h (. F 5 s, T4
3~5 JHUEFTRER)M 2. 4 F1 8 dph (4 fa, 4% 15
FE, #4 5 RIRGHIKE), 12 71 14 dph #f (41, 4%
9, f4l 3 BIRGHIFE), 18, 22 F1 26 dph (%
kB, % 3 B, f4l 1 BHahfiEe), 35, 40 A
45 dph BR(RCEEENBER], 45 3 B, B4l 1 R sh
HiAE), LIV PBS (pH7.4)ULi4l 4R, 4141
0 PBS ZZmi=1: 9 BYLLBIMA PBS ZZ i,
VKA1, 213 4 °CF 2000 r/min 5.0 20 min,
BB BEAMES R, B AR
BEUMNREEAMR A BRI E E A
J C BRI GE BT . i R S AT
P [ R A R A IRA ] He R &
Wb AR U AR TR AR &, 8 F AR 42 (Synergy
H1, SEEMAMBEAERA RA 7D &S 450 nm
V1R WG (L, ARSI o o 5 e R X Iy O s B (LA
bR AEIN LR, AR5 ARG A HE i (R W BEAR I
A R X IO P 3 B

124 HIEAIE  RHA SPSS 24.0 FFHE T 22
FEPE A 5 L R 5 22 43 BT (one-way  ANOVA),
FRUERN 2% % FH Excel 2019 HI1E, $HRVERII R A
GraphPad Prism 8.0 ¥ {4, Kl H fii H§ Adobe
Photoshop CC 2018 Zb#f .

2 HRE5HH

21 HERLEHMEE
FEXARZE Hi, it 5 APLEF rh it H e
JELEE . REERIRRE, 10~15 B B IR . H

e R E EEAN M H AR, Gt R R
4 dph, W ULAZEH LAY 8, RE e 2R S R A
JZAH N, FHIEZE HELRE 4% 1a); 8 dph, BRI B4
XK, BERZRMYN 2, mN MG, FE R g
325 T DA B 0 A HR: I B 40 ) 2 R AR
A (K 1b). 10 dph, 5 EEPUZ 54 HBL,
W IMKCH R . BRI Z . LR JZE R
2, BRI E B, BT L R S A i
1% 5 A0 (& 1c). 13 dph, B 262 H 30 fT B
R AR, B BRI R B AR (R 1d).
14~45 dph, B EEJEE WG, B EEZEEE AR
Wryom, SEEERGR, B MBS AN, By
T AR R AN M H B W &, AN AR FE
R e, 1f, 1g, 1h),

AB-PAS Q8 b 7, 1 BB A AE 3 Fh A .
M F B AN (LT, 1 BB ANI) . ]
F14) 200268 TR A4 L O €, T 780 785 Y 400 i ) DG )2 ) 6 T
B REAN (A 1)

ARIKE B, 055 R | FRZ R
BRI . H ARG . WAL S B AN AR EL B AR/
HnGEE 2).

22 WERINERE

221 BEAHBEREEEMEXIRIZE PG AL, PG
A2, PG A-like fll PG C FEHAHXT £k BBl B
MR B E F AP 2). PG AL, PG A2,
PG A-like 1 PG C &K 3235 5 390 45 v 1) — B0k,
#BE M 8 dph FFtHIA, HHFRIRFF A HZER
PG Al AN}k HAE 8~14 dph P, 14~30 dph
Besh B Ft, 30~45 dph B E NG /INE B sh(E 2a);
PG A2 X} ik ETE 8~16 dph ZE#rH AN, 16~26
dph /MR TR, 30~45 dph WLEHEN(E 2b);
PG A-like X} FiEHTE 8~4 dph PLEHm, 14~
35 dph I%3h FTF, 35~45 dph W ERING/INMES 5h
(E 2¢); PG C HIXF A HTE 8~14 dph I,
14~16 dph H /MR FFE, 16~35 dph Fab L7,
35~45 dph B E G IS /MR BB 2d).

1E 8~45 dph, PG A-like & [RIAH X 2 ik B H40%
BEMLT PG A1, PG A2 #il PG C (P<0.01), PG Al
I PG A2 X R EH P B E & T PG C (P<0.05),
1E 8~30 dph, PG Al Fl PG A2 HiX} £ AR 2ZERA
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K1 RREREE

a. 4 dph; b. 8 dph; c. 10 dph; d. 13 dph; e. 18 dph; f. 21 dph; g. 30 dph; h. 45 dph; i. 40 dph (AB-PAS).
St JKMEZE; Mue: BIR)E; Mus: WLAZ; SM: Rl )2 EC: LEANML; OC: WL BE4IML; GG: I,
GP: H/NMI; ME: Bl 1 MNC: SRR A0A; SMC: 7% 18 5 40 .
Fig. 1  Early gastric gland development of Siniperca chuatsi

S: serosa; Muc: mucosa; Mus: muscular layer; SM: submucosa; EC: epithelial cell; OC: oxynticopeptic cell;
GG: gastric gland; GP: gastric pit; ME: mucosa epithelium; MNC: mucous neck cell; SMC: surface mucous cell.

*2 WREABNHBEWEHE
Tab.2 Characteristicsof gastric gland in mandarin fish at different developmental stages

X +SD
WiAbJE REU/d  HREEE/um BRI /pm B IR /um BIRTE/um R R B R T AR KN pm®

days post gastric wall mucosal length of width of number of size of
hatching thickness thickness gastric gland gastric gland oxynticopeptic cells oxynticopeptic cells

15 61.34+4.21° 36.88+1.37¢ 15.27+4.17° 6.37+1.96° 1.33+0.49° 4.57+0.96%

18 76.81+4.61¢ 42.68+1.73¢ 20.78+4.30° 9.65+3.23° 3.67+0.82¢ 4.65+0.87¢

21 132.97£10.09° 57.29+5.86° 19.12+5.01° 11.70+2.65% 5.20+0.86° 6.35+1.24°

30 336.19+5.47° 194.21+2.49° 34.02+8.10° 13.50+3.32° 7.86+1.46° 7.62+1.63°

40 432.45+12.18° 209.07+2.41° 64.32+13.16°  16.75%3.63° 12.2£1.32° 12.47+1.59°

T =47 BA R IR] E AR %R 22 53 .35 (P<0.05).

Notes: Values with different superscripts indicate significant difference (P<0.05).

K(P>0.05), 35~45 dph, PG Al X} R g B E R M HK-p EFEAAX FXEIREE WA T BIALR
T PG A2 (P<0.05), FTF#a#, HK-a LN 7E 8 dph PR35, 1 HK-A
222 BRFR«MpITEERMEINRIEZE HK-a KRNI 6 dph BT FREA 3), HK-a 3 HAH X}
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FEIKETE 8~14 dph P, 14~16 dph W& T %,

16~35 dph 1%

2.3

BTN, 35~45 dph B3 AN(K 3a);
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27000+ ¢
18000} n=3; x+SE
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feomANNEEEE

Mo
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$34kJ5 K ¥/dph days post hatching

PG A-like gene FHX} k7K

PG A-like gene relative expression level

B

K2 WEAE

HK-g JEH X R IR B 7E 6~14 dph & ¥4 i,
14~30 dph B #7 T [%, 30~45 dph 2 1 (1# 3b).

3
H—E 1200000} b a
=] _
Z.& 600000} n=3;X+SE b ii
[N
D8 6000}
=2 4000
g 2000t c ¢ .
-
g <HEnm
<8 2 c
o0
22 fols
o 8 10 12 14 16 26 30 35 40 45
A W4k J5 K ¥/dph days post hatching

8 10 12 14 16 26 30 35 40 45
4k J5 K ¥ /dph days post hatching

300000} d ?
H_i;zoooom n=3; X +SE i b
%5100000_ <Hnm
jﬁm
W®E  so00f £
=25
>
EQ 400 -

2§ <=
58 407
Qg 20
g3 olsxs

O]

Ay

iF R+ PG Al (a). PG A2 (b). PG A-like (c)H1 PG C (d)HXF £k 1k

AN TR SRR RN 45 4 ) 22 7 . 35 (P<0.05).
Fig. 2 Relative expression of pepsinogen PG Al (a), PG A2 (b), PG A-like (c) and
PG C (d) genes in Siniperca chuatsi during gastric development
Different letters indicate significant differences among groups (P<0.05).

D O
(=3 =1
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n=3; x+SE
3000 -
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1
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—
WA WON

HK-a gene HHX} 757K F
OWOoN OO OO

HK-a gene relative expression level

r b
6 8 10 12 14 16 30 35 40 45
4k J5 K% /dph days post hatching

K 3

HK-B gene HfXf 25K

HK-$ gene relative expression level

0% E & B HK-a (a)F HK-B (b)FH X283k

- b
2888 L n=3;x+SE
3

a a
000 | == i
150 b
b
| |

120
90

8 10 12 14 16 30 35 40 45
4L J5 K $/dph days post hatching

60
A

30

"p b b b

O W Ao

6

AN 7] S B 3R 4% 20 1] 22 57 {2 % (P<0.05).
Fig. 3 Relative expression of gastric proton pump genes HK-a (a) and HK-£ (b) in Siniperca chuatsi during gastric development
Different letters indicate significant differences among groups (P<0.05).

e EOERESEN B EAEEETL
231 BEHBES=
fit 5. PG A Fll PG C &

HiRkadiEtBER
AR — 2 AR

FEEARRE A &EEREEP<0.05), BAFE

WA B E AR C &

= 27 P>0.05)(K 4).

2 dph, PG A %Ml PG C R TLHERME], PG
A FHETE 4~14 dph W EHENN, 14~40 dph I8 [ 7,
#7(132.31£5.85) ng/mL (&l 4a); PG C &igfE 4~
14 dph Z# N, 14~40 dph Pezh BT, HM(7.40+
0.23) ng/mL (J#] 4b),
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(¥4
(=]

ra p=3;%SD

[T

—_ N W S

oS © o ©
T T T

HE AR A S &/ (ng/mL)
pepsinogen A content
o
S

o
(=]

4 8 12 14 18 22 26 35 40 45
§4kJ5 K% /dph days post hatching

e

[
1
o

B & O FECE &/(ng/mL)
pepsinogen C content

A AT = N B B g

“n O wn O wn O
T T T

4 8 12 14 18 22 26 35 40 45
4k J5 K %%/dph days post hatching

K4 88 %FRTS PG A () PG C (b)) A1k
AR FRE R R 45 4 (R 22 5 1. 3% (P<0.05).
Fig. 4 Changes of pepsinogen A (a) and pepsinogen C (b) content of Siniperca chuatsi during gastric development
Different letters indicated significant differences among groups (P<0.05).

232 REBEEAEEYE WEAFIRPEEE
HEGIE M 4 dph BFEKEINE, 20Kk T
(E 5). BEHEAMNEMERE 4~14 dph Z#HIM,
14~45 dph W% 8 7t

| #=3; %SD

ab

90

B EEAREEM/(U/mL)
total pepsin activity
g

~
(=]
T

80748 12 14 18 22 26 35 40 45
WL JS K ¥/ dph days post hatching
K5 i E kE aR  S E R RE EAE
AR FRE R R 45 4 (R 22 5 1. 3% (P<0.05).

Fig. 5 Changes of total pepsin activity of Siniperca
chuatsi during gastric development
Different letters indicated significant differences
among groups (P<0.05).

3 itig

31 FBFIREZBIFE

AT a5 R RN, 9RiT 0 B AL 13 dph IR,
e T FF B[R] (4 dph), X 54505 % Z /i A BF 5
L5 (13 dph HELE B —B . B RN B IR
B2 A BEAL S 10 d B, 5T BR S BLAG Hs ],
FAEERERZ AT 2B E Wb, BEE IR
5 Bt 20 Mk RN AR R e, AR Y o
TRV B 5, A R AT A T B I AT
Ao 0 HIRECEBEE B 1 kBB W, ER4E

W AR, IR A R R R R W, IR
it 240 M K E B kg i, X5 R 282 B Rk
BRI — 2,

AT AN L ) B B R /INIE R, 2R
% ' 2 S R A A AL RE B T I . AR TE
AN & B By By, H 254 M RE & & e AH I N
Mo L E IR B, e A B 4
W, HEWE S, J5URE WA R DR M A N
32 WE{rfn 4 dph WHIFEA F e, HEARS
BIREE, LS RENIRGEE, B S REE T A
FE, P RE SR R EAREE AR T AN 40 A P T Aok
AT H BT AL, A DR BRI Ok, A7tk
NSNS SR B, 10 dph WAFR B 40 i BR,
13 dph B MRIE AL, B & ABGs-Wae Sy Heoe, F2
B R AT AR TR .
32 FEEAHEMBERTFRERRPEAERIE

T ah TR0, % PG R4 A 8 dph JT A K ik,
FL.T 10 dph WAFR B BE4R AT 13 dph B ARy 2,
MR S W E AR R E R TIES L
o IIRA B FEO Betk A SNEEE FE N B, H I
REABRTIEELE TR N T AL ME N & 7
B B DI RE AR AL

AWFFEH, W% 4 Fp PG I R Af LR KL, A
4 7P PG EEH R IBKPHAAEE R, XAl 50k
Pk T PG NG LR EHIA X, d]
RE5 3 R I e b A 512200 % 4 A 2R e R
FER R R F A R R S A — 2L, ¥7E 8 dph LA
Tk, SzZuirts st E—5%". PG A f1 PG C
FE A [R] Bk 3R 38 A DL A FE T R 22 6F (Scophthal-
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mus maximus)% HAb a2 R B 6% 4 FhE &
i 35 DR (] B 4 3R ik A R T 4G B I Ak e
i 5 AL s R R BB PG AL,
PG A2. PG A-like 1 PG C FEHAY A MK E |
Tha s, ANTR) B & RS R ) 2 58 K0
1 PG A1>PG A2>PG C>PG A-like, %45 % 57F
i B 2 IR E R Kk b PG A-like FER KA
ik, LT PG C £, 1M PG C BRIk &
EF PG Al JLHAI PG A2 LAy 4 A0 —ak 7,
AN [F) B R P D ) 2 R /KT AT e A A
AR | 7 B R A7 AE 22 A DY

AWFFEH, WF HK-B 3R 7E 6 dph B FF 4R %k,
FF HK-a FL R Y 8 dph B ik, {H AV 3 14 41
X ik AR IR AR — 8. JERT RT-PCR 45
BER, BRTE o, p WET 12 dph TFHFEKY,
BT IR IE ) o WIS B8 5508 10 AR A, B
35 DU R o IV R4 B R 1 VR 0, it
HK-a F1 HK-g S M Rk aRE s —28, ARTH
PR b, AR A B D ) 9

WL RN, O R AR S B R
oo WHEFRAAAE— 2, 9\ 8 dph e i & 3R 3K,
b 5 P R S R A 3 R A AR X Rk R
TR T AN AR RD R OB A R BT P I B ORR
BE TR, AR MR AR B RNz, B
B R A S BT IR A A X Rk KT BT
e WHFLEYRE & R $hER 4 B 34
Jif FIUVBE A A3 00, A2 AN RILAR RO ) B G
Fit DT RS T 2 R DRR %o 2 5k K P B R AR b 2
FAR—3, HAMBCHE, X0 FS e b W R
S WL 3 0, T REAEAESL W 23K A PR FE L]
33 HEEABESENSBEEABEEREN
BT

AWFFE % PG A Fl PG C & 1E 4 dph 5LfE
i 2], AR b 45 E AR R I R SRk ARk
BB EA M, PGA SEWMEEHTPGC &
1 (P<0.01), X5 3 F PG A F P A AH X 261k 58
M 23 5 T PG C EE [ A XS 238 5 (P<0.01)[Y
SR —E EAR R BB, W) PG A ST EIGL
#F PG C &, nAE5H " PG A il PG C %ik
20 G 2 R R A 22 A OGP, TR S PG A

HAZHF THEIE, M PG C UL ALK
xR TF PG A HERET PG C &, H PG
A Il PG C TER MU AR S G0 LA
AR 22 U R RIEN PG A 2 R AR Y
FEEAR, M EYERANHEL.

AWEFE 1 ER 4 dph BFIF GG 2 G E B A
W, HA A S S E AR R A
B8k, R RS0 0~3 dph Z[H] A K F]
B A SO B E AR S
A R I EENE PR B E] (4 dph) LT B AR R
FIE B F AL AR (8 dph), ATRESE 4 dph JF
B 5 AL TE N5k B 1 sy, Wl ae 2
IE PN TR0 RO R . 8RS A
Ji A FIC, KEEABEMELE 26 dph BT TRE,
ARSI 26 dph B85 £ P = NI GG S 2 %
AR eI o FRAE, I AT e N R N L PR AR
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Structural and functional development of gastric gland in Siniperca
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Abstract: The gastric gland is an important endocrine gland of gastric digestive function. To clarify the structural
and functional development characteristics of gastric glands in the ontogeny of Siniperca chuatsi, paraffin sections,
fluorescence quantitative PCR, and enzyme-linked immunosorbent assay (ELISA) were used to observe and
describe the histological characteristics of gastric glands, the relative expression levels of pepsinogen and gastric
proton pump genes, contents of pepsinogen A and C, and pepsin activity of Siniperca chuatsi from 0 to 45 days
post hatching (dph). The results showed that the stomach cavity appeared at 4 dph. At 8 dph, gastric mucosal folds
increased and columnar epithelial cells appeared. At 10 dph, the gastric wall was divided obviously and
oxynticopeptic cells appeared. At 13 dph, gastric glands appeared. Later, the gastric wall became thicker, the
length and width of gastric glands increased gradually, and the number and size of oxynticopeptic cells showed an
increasing trend along with the development of the stomach. The relative expression of pepsinogens (PG Al, A2,
A-like, C) and gastric proton pump genes (HK-a, HK-£) showed an upward trend with the development of the
stomach. The four pepsinogen genes began to be expressed at 8 dph, and then the expression levels of each gene
increased at different levels. Their relative expression level order was PG A1>PG A2>PG C>PG A-like. HK-f was
significantly expressed at 6 dph, and HK-a was expressed at 8 dph, which was consistent with the time of
pepsinogen gene expression. At 4 dph, pepsinogens (PG A and PG C) contents were detected, which showed an
upward trend with gastric development, and PG A content was significantly higher than PG C (P<0.01). Total
pepsin activity could be detected at 4 dph and increased with gastric development. In summary, the oxynticopeptic
cells appeared at 10 dph and the gastric glands appeared at 13 dph. The expression of four pepsinogens and HK-a
genes began at 8 dph. Pepsinogen PG A, PG C content, and total pepsin activity appeared at 4 dph, and the
physiological function of gastric digestion occurred earlier than that of gastric gland morphogenesis. The results
provide important basic data for the study of gastric digestive physiological function development of Siniperca
chuatsi.
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