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. NRAARE-ERALIE XK (Larimichthys crocea) 117 & B BeAz K f AR SAR T sEm, 52
W E ANCIRA, 2 RANTHBA AR 7.0 mg/L, pH 8.1). (R4 (A 3.5 mg/L, pH 8.1).
BRI AR 7.0mg/L, pH 7.3) AMRE-FR1LAH CGARE 35mg/l, pH 7.3). &M 4 MEH,
A CE KT ZRE U0 4.0 x 100 hE. 7ESLIIFHE GEsh 0d) RIBZAS U L/S 1d. 3d. 5d. 10d.
15d. 20d. 27d J5E HBBEHRAKE -1 UGF- 1) FIEKEE (GH) &&, DA HERIRRME (PK).
BWNEEN (GPT). BIEREEREE (AKP) F4HE ATPEF (NKA) JEME. 3FRIl5E 27 d I ik KAk s .
SRS R, A B PNETE 27 d 3 BB MHIC AA A ARE g, (RS- AN i (4
MR TE A 2 o B B R A KR F A BITE 3 NGB 19 24N B R R T X R 2 (P < 0.05), HHy,
SNMEFARE S RAKFFE R 3d I RERTHEA (P<0.05). AKEESELAF LA
YT fass, 27 d i 3V EA N E T4 (P < 0.05). HEREEHG EAA-RIkdl 1~5d
I EESTSRLA (P<0.05), HA=ANHMBEEAR 2D TGRS, SHEAREEE 3
AR ZH R AN ) A S T TR (P < 0.05). 3 ANbFRZH A i B RS MEAE 3 d N KT
ST (P<0.05), 15d i EE & TXRA (P<0.05). 3AAFHHMNET ATP BHEGTELE 3 d I 1 83K
THEH (P<0.05). ZEESHFH, TEARSLIG AT R A R IR & W BAE A MBI It 355
AR A K 35 2 52 BI0H), ARSI A P U e o LA P o G . A A S 0 AR RS M A 2 A
BEEXTIRAAE LR A WA MR, S A ARSI Ao B A M A K 2 R AR R 1 22 J i A, R
SEFIRR b IE S BOK 38 f = BRSP4 T W R 7B Ak, I B 2 5oma T KB MK
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Abstract: In order to explore the effects of hypoxia-acidification stress on the growth and physiological
metabolism of Larimichthys crocea in the early development stages, 4 treatment groups were designed,
namely the control group [dissolved oxygen (DO) = 7.0 mg/L, pH 8.1], the hypoxia group (DO = 3.5 mg/L,
pH 8.1), acidification group (DO = 7.0 mg/L, pH 7.3), and hypoxia-acidification group (DO=3.5mg/L, pH
7.3). Four replicates were conducted in each treatment group, and 4.0 x 10 fertilized eggs were placed in each
repetition. The contents of insulin like growth factor 1 (IGF- 1) and growth hormone (GH), and the activities
of pyruvate kinase (PK), glutamic pyruvic transaminase (GPT), akaline phosphatase (AKP) and
Na'-K*-ATPase (NKA) were determined after the treatment (recorded as the 0" d) and the 1% d, 3% d, 5" d,
10" d, 15™ d, 20" d and 27" d after hatching. Lengths and heights of bodies in each group on 27" d were also
determined. Both hypoxia and acidification stress significantly inhibited the growth of body length and height
on the 27" d, and the inhibitory effect of hypoxia-acidification stress was more significant. The contents of
IGF-1 were significantly lower in the three treatment groups at many time points than in the control group (P <
0.05), and the contents of IGF-1 in the three treatment groups were significantly lower than in the control
group on the 3® d (P < 0.05). The contents of GH showed an increasing trend in different treatment groups,
and were higher than in the control group on the 27" d (P < 0.05). The activity of PK of the
hypoxia-acidification group was significantly higher than that in the control group (P < 0.05) from the 1% to
the 5" d. The changes in the other three groups basically showed a trend of increasing first and then
decreasing. The activities of GPT in the 3 treatment groups were significantly higher than in the control group
at many time points (P < 0.05). The activities of AKP of the 3 treatment groups were significantly lower than
in the control group on the 3 d (P < 0.05), and were significantly higher than in the control group on the 15"
d (P < 0.05). The activities of NKA in the 3 treatment groups were significantly lower thanin the control group
on the 39 d (P < 0.05). Conclusion: Under the experimental conditions, the individual growth of L. crocea in
the early stage in the environment of hypoxia and acidification stressis inhibited, and the dual stress of
hypoxia and acidification has a more significant effect. Compared with the control group, the activities of
metabolic enzymes of each treatment group changesignificantlyat many time points. Combining the analysis
of the individual growth differences and metabolic enzyme activities of L. crocea in this experiment, it is
concluded that hypoxia and acidification stress cause responsive changes in the activities of the main
metabolism enzymes , which ultimately affects the individual growth of L. crocea.

Key words: Larimichthys crocea; Hypoxia; Acidification; Growth development; Metabolism

R — MR HEERNES RS, BT (Anlauf et al. 2011). &z (Liu et a.

B IR 7 AR R e AR P ) AR i Bl AR
SN o HRAETR AL S — R R ERTERIAAL, IR,
KT FHERAC LY R L2 22
Kik. WHoERY, wBERkCe T2y

2020). H5E5hY) (Strefezzaetal. 2019) Alfa
2 (VPR IM%E 2014) SRS IAHLAAR AR
WEEL ERKKEZEMH, K2R
TEFH RGPS E KRB 218518 . (RIEA



+718 ¢ =24 Chinese Journal of Zoology 56 4

SR Z R R E M 2 —, FERTE
e R LRI R CRIESE 2013).
MR R, AN N /KAEYS B BT shR
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K#fa (Larimichthyscrocea) @ T A&
Pl g, EREEZMIFESFY (R
FHIEEE 2007). fRE THEE R R EE A K
B B IR —, R R IR
KEAMEE= X EFR, FEETERX A
FRA AN AN SRR WY, Hom
J R O R BEAR AN SO 77 58 K 35 8 T B
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Wi, PREF e 2 R L R R B M B A
KRPPE S AR B R, A — PR TF R K
B AP BEIR AR AR SR LI A AR

1 MR5T5E

11 sSERAE

SLUG P KSR 2 RS IR AR R T T A
MRFEBEN, BB RR, FraEo
PUEN B G, BRI .

12 SERGE

R O SCokid gk, KRiEmMghanr= 8
HIA% (dissolved oxygen, DO) N 2.27 mg/L
(FR2EEPEE 2007), 3&E B A & 59 4.7 mglL
DL OKFI4E 2004), [RIH 3 5E (RS SE i 4L
REN 35mg/L. HE IPCC (2014) T, |
2100 MR AT REfE K pH T FE 0.31, A
P R A S B0 2H pH R 7.3,

FRIHSZIG AL E 4 N, S IR KA
A pH, XTHEZHIES 7.0 mg/lL. pH 8.1, ik
AR 3.5mg/L, pH 8.1; FRILALIE4A 7.0 mg/L,
pH 7.3; (KAE-BRAAHEA 35 mg/L, pH7.3.
MHWE 4 -PATIE, 3L 16 DN FRGE, A
FEPAATCE 2500 4.0 x 10° KL
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Tt r 712 A s AT B - TR A 4L R R 2 1 384 4L
HAE, [FACkHR RS KB AR,
KA RN AR (COp) SRR K
PR pHAE, A YSI 10 fE#E X pH IR L
IS R 7K AA pH AR, 24 pH B 2R {8 5 RIS 1k
FEA CO, 548

BRiE A pH AFEISE, % SEEG 2 FRGEK A
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5 1.022,
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PR BE L)y 45 000 AN/L, ARYEFRGE A ) 1
AR RN 18 2k, BHEFELK
Sl
14 HBUFESHITE

SR NN FR AR T KBRS E JE HF R
B Gies oy 0 dD, FRESZRE BRI /5 1d. 3d.
5d. 10 d. 20 d. 27 d B4R E LI
15 RBAFHEAETINGAE T, WA RG G E
T - 80 CUKFEIRAF. 1E 27 d RN EEHIL
HY 10 Rl s A R 1y o 7R SE B 45 R e T
VKK i R A7 12 [ S e = J5 LRI T - 80 C
UK, R PRI SRR S R AE KT
Cinsulin like growth factor 1, IGF-1) fl14K
W= (growth hormone, GH) & &, AR
filf (pyruvate kinase, PK) . £ 15 % i (glutamic
pyruvic transaminase, GPT ). B I i & B
(alkaline phosphatase, AKP) FIfh4H ATP i
(Na'-K*-ATPase, NKA) j&ith. ¥4l 5t
B RAE ) TREA FC BT A 7 (A Rk S o
B2 D IRV FRAE.
15 St

AR5 TS 2 HE R SPSS 26.0 #A4:
AT R 2 T7 2250 M, SEIR B L ME +
PrfEZ (Mean+ SD) £,

2 SR

21 KE-RUIKREARHRENWREKE
i

27 d I 5 S8 2H K 3% 0 (1) K R4k vy DL I
1. K¥H 27 d &b HE A A AR K I 7 E
EMESR, MNBAREKTRILA (P<0.05),
FRALZLE K TRAEL (P<0.05), KELE
FHRTIRE-RILA (P < 0.05). &A4bFRA|A]
27 d Ao R 2H B 3 i TRk (P < 0.05),
B A4 2 TR AR A -RIL L (P <
0.05), fRAHAMKA-BRILH T EEER.
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Fig.1 Lengthsand heights of Larimichthys crocea’s bodiesin different treatment groups on the 27" day

P FBRESS 27 RAFI AL B8] A —Fabr 22 57 BB, PR AR R8s 2 M%7 53 (P<0.05).
The letters represent the significant difference in the same index between the different groups on the 27th day, and the data marked with different

letters are significantly different, P < 0.05.
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Fig.2 Changesof insulin like growth factor 1 (IGF- 1) in different treatment groups of Larimichthys crocea
KRG T BAREA R b B (W7 [R]— I ] i 22 53 T 3 0, /NS P BRARER R — A B (W) 7E AN [N 1) n 22 3 3V, Ay AN ) 5 B O s

ZRZEFREE (P<0.05).

Capita letters represent the significant difference between different trestment groups at the same time point, lowercase letters represent the

significant difference between different time points in the same treatment group, and the data marked with different letters are significantly

different (P < 005).

WIER R AAE, £ 3d. 5d Al 15d BEFLT X
M4l (P<0.05), £ 27d B& & TXHEA (P<
0.05). f£ 15 d AR & fE, HE3 dM15d
SBEMT XA (P<0.05). BiL417E 15d ik
Pl e, HAE 1d. 3d. 10d Al 27d BEHK
TXRA (P<0.05), 7F20d &3 @0 i
(P<0.05). FRIL4HTE 1 ~3d IR RAK
R, AR 3 ~5d FEH
A, 3N EIAHTE 3d FRIR S RAKETFH&E
Bggb o ARE - K BN R B REE R
AR TR IR OOUER e 52 LR 1, IR AR TR T AL
AR EAFALE 20d. 27 d BB 2, (R4 -
i A %o K i 2 1) X0 i 7R 2 20 d BA S A
REART .
FERBARE A RHKENBREKEE
(GH) SEAIE 3. MRHAEKEESE
AANAE 1d KRR E = (P<0.01), 0d A1 3d
Ja B AR AR B3 (P> 0.05). KA -B1L4
ARKBERETEES d UUEHRFFE/KE BAX R
5, HAE10d BE & XA (P<0.05), 7E
5d.20d H1 27 d B e 3 T X EZH (P < 0.01).

K1 RE-BRUMENAEBRBESREKET
2RV SE s
Tablel Two-factor analysisof the effect of
hypoxia-acidification stress on insulin like growth

factor 1 (IGF- 1) in Larimichthys crocea

a1 i Bt e
Time Hypoxia Acidificaion VS
()
F P F P F P
0 0941 0361 0008 0932 0109 0.749
1 7.762 0024 6633 0033 0510 0495
3 10122 0.013° 17.697 0.003" 0988 0.349
5 8541 0019 3054 0119 0102 0.757
10 8833 0018 5169 0053 2916 0.126
15 10739 0011 0374 0558 1300 0.287
20 2643 0143 1554 0248 16035 0.004"
27 25158 0.001" 0223 0649 33653 <0.001"

F RREAMIETRIEE, P R RA S H A s
HZF IR, 7 RERZERLE, 7 ARERFREE.
F represents the significance of the whole fitting equation, Pis
an indicator to measure the difference between the control group and
other experimental groups, and “*” means significant difference,

“**" means extremely significant difference, the same below.
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Fig. 3 Changes of growth hormone (GH) in different groups of Larimichthys crocea

KRG FRACRA R AL ER L (R 7E [F)— I 7] m 0 22 7 S 2 0, /N5 5 REARER ) — R B ) £ AN [P TA) s ) 22 S 3, i AN ) 2 R ) Bl

ZRZEFREE (P<0.05).

Capita letters represent the significant difference between different trestment groups at the same time point, lowercase letters represent the

significant difference between different time pointsin the same group, and the data marked with different letters are significantly different (P < 005).

REAAAKBMESELS d s 2T mas,
HAE3dEE/ T4 (P<0.05), 20d
27 d B TR (P <0.0D), MifE1ld
I R E AR T X R4 (P <0.0D). MILAEK
R GEEE SRR 10 d J5 & B R ARG
Fase, HAE 1d A1 10d B B TXHRAL (P <
0.01), 7£ 5d B& = TXE4A (P<0.05), 27d
Wi 25w T4 (P < 0.01), JBid WEE &4k
PR AR AT LRI, 3 ANMbIALE 27 d
WA KER S B TR . (RE-FR I K
B R R E AR KEER NG i s WER 2.
AT AR KR N E e 22 EAEFITE 5d
B, f£1d. 15d M 27 dEmt i, 4K
PR B R AR XL () S L T TR .
22 RE-BUXNTKEHEEEHREHBREENR
Lilin)-2uc]
S AH K B A LA R CE B B A R

(PK) (36 A4k WL 4. St HEL 2L TR I R i
TETETE 1~ 10 d fREFAEXT AR E, 10 ~27d [ 2
Se Tt G BRI AR A 3 o AR - IR AN 2H TR T R il

2 RE-BRUBENKEEEKHER
FOmA KW R K 43
Table2 Two-factor analysis of the effect of
hypoxia-acidification stress on growth hormone

(GH) of Larimichthys crocea

= _fis
i i it Ittt
Ti Hypoxia Acidification Hypoxia-
ime Acidification
()
F P F P F P
0 0144 0714 0011 0919 0002 0.969
1 5778 0043 0746 0413 44.449 <0.001"
3 13192 0.007" 10728 0011° 0241 0.636
5 2131 0182 43413 <0.001" 9527 0.015
10 26199 0001”7 0844 0385 17.084 0.003"
15 1843 0212 1285 0290 0354 0568
20 218971 <0.001" 6589 0033 0789  0.400
27 35543 <0.001" 8991 0017 22423 0.001"

F RREAMIETRIEE, P R IRA S H A s
HZF IR, 7 REZERLE, 7 ARERFREE.
F represents the significance of the whole fitting equation, Pis
an indicator to measure the difference between the control group and
other experimental groups, and “*” means significant difference,

“**" means extremely significant difference, the same below.
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TETETE 10 ~ 27 d B 26T s BRI AR 1L
#, HIHAE Ld R 3d Rk REm TXHRA (P<
0.01), 7£5d B&Em T4 (P<0.05), fik
A T TR R A 1 S T IR PR AL
£ 20 d IA B F KAE, HAE 1d R E (KT XSG
H (P<0.0D), 5d &3 =T X4 (P<0.05)),
10d M B m T4 (P<0.0D). MRILAH
T P SRS ¥ 12 (R R RO S B AR B, AR
15d AR KM, HAE5d A 15d R E & T
YRR (P<0.01), 20d #i i I T X4 (P
<0.0D), 27d BEFELT XA (P<0.05). L
L5 S 2L 11 A TR R A A iR 4R mT DA
W, ARE-FRILAAE 1 ~ 5d s Txfiad, Hih
SR FEA E RIS T S B
RS- 18 A 5 K 8 o R R A T T T 3
(AR A LR 3o RS- A FR U Jilh i A8
YEFTE 1d. 5d Mm%, PR KBRS 1
TEXCE B BAER AT . Bk, 78
R VR S 56 P - TR A 1) 00 SR 3 11 22 HLAE

B KM k4 Hypoxia-acidification group

F BRSO AT R .

SIS A K B R R B B B T 2
(GPT) HTEMEAEAL WL 5. % HRAL A T AR
BEAE 3 d B Fh e JE AR R AR e AR a4 . MR
AR TN E S VETE 5 d BT IR FRAEXS AR
5, 10~27d FFE8 R FFE K, HAE3dAM5d
W LT 4 (P<0.01), 7£10d. 15d.
20d il 27 d Bl 23 @ T R (P <0.0D). ik
AHBHHERABHETEE 0~ 20 d BT E I
i, HAE1d. 5d. 10d. 15dM27d
MR Em A (P<0.0D). MILABHE
ABREM A FEE T m IS, 20 d ik H|
RE, 3d R, 24 3d. 5df110d
BEETHEMA (P <005, f£20dfM27d
W i3 T IR (P < 0.01). 33T e R IR,
SANKCER A 23 TR S B A A i 2R A BT
M2 7% (P<0.05), KA K
FWR B 4 AR 2 B ) X pha s IR 4.
IS8 TR b 1) U SR 3 1) 22 ELAE A K B fa

80— I {441 Hypoxia group
O MR1L4H Acidification group A
70 O X+ #84H Control groupA 12 AB 2
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Fig.4 Changes of pyruvate kinase (PK) in different treatment groups of Larimichthys crocea

G RN F A B [ 72 7] — I [ s ) 22 5 2 v, /NG B R — A TR T8 2R AN R I (8] s Y 22 5 2 2, RS [ 7 B M0

2 mESEE (P<0.05),

Capital |etters represent the significant difference between different trestment groups at the same time point, lowercase letters represent the

significant difference between different time points in the same treatment group, and the data marked with different letters are significantly

different (P < 005).
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Table3 Two factor analysis of the effect of
hypoxia-acidification stress on pyruvate kinase

(PK) of Larimichthys crocea

N - . LB
I 1) 1&&’%‘\_ ) EM{ ) Hypoxia-
Time Hypoxia Acidification Acidification
(d)
P F P F P
0 0337 0577 0072 079 0024 0.880
1 1265 0293 35759 <0.001" 35.057 <0.001"
3 4600 0064 12890 0007" 2179 0178
5 0078 0787 2570 0.148 11643 0.009"
10 32281 <0001" 6758 0032 4082 0.078
15 7512 0025 13536 0.006" 6.943 0.030°
20 0.002 0968 29493 0001”7 6537 0.034
27 5610 0045 4755 0061 2864 0.129

F RRBEAMIETRIEE, P s A5 H b
MERKADITEIR, 7 RREREE, 7 ARERMEE.

F represents the significance of the whole fitting equation, Pis
an indicator to measure the difference between the control group and
other experimental groups, and “*” means significant difference,
“**" means extremely significant difference, the same below.

S EEEYEAE 1d. 3d. 5d. 15d 1 27 d 1%
TETE, HERTA, RS- A BN e
2 HAEFH FEAE 15 d DLRTA 35 50 .
5 S 2H B U R B B B 1 R T
(AKP) iV AR AL LI 6. 4 A S50 20 B P 1o
R s PR B 5T e PR AR a5y, xR
HAE 20 d P ISR KMH . (RE-FR A 2 B PE 1
PR 5 1 (R FEAE 20 d IA B K ME, HAE 3d )
SBEETHEH (P<0.01), 20d EFMLTXF
FR4 (P <0.0D), A B MRS RREHGPEAE 20 d
Ik B d KA, HAE 3d AT 5d B2 Tt R4
(P<0.05), 20d WECT X4 (P<0.0D),
PR AL ZH B M i BR B VR AE 3 d B e T IR
(P <0.05), 7f 20 dtEELTXA (P <
0.0, ZEEmtrfdt, =AML 3d o
P Tl R G PR 2 v 0 R, 7E 20 d BRI x)
FRAH o RS- A0S K i i T A 5 T ol G il
TP PR OUER P S L2 50 K B P B2 PR T
TG PEAEAR SR A IR XU EE ol 1 22 LA FHAE 20 d A
o E K.

12 @ %48 -FR b 4E Hypoxia-acidification group A
I fR4& 41 Hypoxia group a A
10\- O Es {4 Acidification group A A 12 A a 5
.18 ¥t B4 Control group A b s b ATa
= 8+ A
b
5 6l A BAB T ¢ ¢ . B B
3 A c 1?1 c|l—|a Cb BTa a
< A C D al D od B B
R 4}-C d '2 A ]3 B C ¢ be dl |be
\j"E Cc c ¢
2 ’_X_‘
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Fig. 5 Changes of glutamic pyruvic transaminase (GPT) in different treatment groups of Larimichthys crocea
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Capital letters represent the significant difference between different trestment groups at the same time point, lowercase letters represent the

significant difference between different time points in the same treatment group, and the data marked with different letters are significantly

different (P < 005).



<724 -

=24 E Chinese Journal of Zoology

56 %

x4 RE-BRILBEN KEABRERE
S XUE 2 43 #
Table4 Two-factor analysis of the effect of

hypoxia-acidification stress on glutamic pyruvic

transaminase (GPT) of Larimichthys Crocea

K5 ARE-BRILMEX K AT B
R X 2
Table5 Two-factor analysis of the effect of
hypoxia-acidification stress on alkaline

phosphatase (AKP) of Larimichthys crocea

e {5 mL g, Ll 14 L3 oa:
Time Hypoxia Acidification Adidification Time (d) Hypoxia Acidification Acidification
@ P F P F P F P F P F P
0 0000 1.000 0000 1.000  0.000 1.000 0 0295 0602 0039 0848 0015 0905
1 0.253 0629 4651 0063 38474 <0.001" 1 2004 0195 0165 0695 0335 0579
3 30817 0001”7 1079 0329 18267 0.003" 3 6.187 0038 7.090 0029 0170 0.691
5 0.898 0371 61.133 <0.001" 165644 <0.001" 5 0392 0549 0115 0743 9917 0014
10 188.800 <0.001" 35227 <0.001" 0.950 0.358 10 0778 0403 1019 0342 0041 0844
15 8625 0019 27142 0001" 20827 0.002" 15 4281 0072 0572 0471 0446 0523
20 1487 0257 67.303 <0.001" 0002 0.963 20 0034 0858 15852 0004 11973 0.009"
27 6.235 0037 1452 0263 15708 0.004" 27 0007 0935 2768 0135 0048 0831

F RRBAMIEGTTRENESE, P 2R A S itk
MERKADITEIR, 7 RREREE, 7 ARERMEE.
F represents the significance of the whole fitting equation, Pis
an indicator to measure the difference between the control group and
other experimental groups, and “*” means significant difference,

“**" means extremely significant difference, the same below.

_ I {4 BR1k4H Hypoxia-acidification group

F RREAMIETRIEE, P R RA S H A s
MZFRDIRRR, 7 REZERLE, 7 ARERREE.
F represents the significance of the whole fitting equation, Pis
an indicator to measure the difference between the control group and
other experimental groups, and “*” means significant difference,

“**" means extremely significant difference, the same below.
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Fig. 6 Changes of alkaline phosphatase (AKP) in different treatment groups of Larimichthys crocea
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ZmESEE (P<0.05),

Capital letters represent the significant difference between different treatment groups at the same time point, lowercase letters represent the

significant difference between different time points in the same treatment group, and the data marked with different letters are significantly

different (P < 005).
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FRIR A K A R E I B AR ATP
Bl IS R (AR AL L] 7. 4 AN SEERHANET ATP fig
(Na"™-K*-ATPase) i 1 A L ita #4515 5 Tt 5
B, STHEZHAE 3d WA RIH M. RE-FRILA
ENER ATP VG PELE 15 d A B K fl, HAE 3
d H B E T X4 (P<0.01), 15dA127d
W 535 = T IR A (P < 0.01) IR SE 4L AN ATP
S ETE 10 d WA 25 K{E, JL7E 3d F1 15d
WREMTHIEA (P<0.01), 7 20d Kk &3
BT AR (P<0.01). BRLZHENER ATP BEIS
PETE 10d WP IA B KAE, HAE 3 d BB 1K
Fxiiaa ., i We kM, 3 MhIEAE 3d
IHEAER ATP Bgd MG X0 B . AR T XS
K B B VAR ATP BRSPS e
S W% 6. (ISR -IR AL OUEE i 122 AR FLE 3
d RS, BRRHVER ATP BEE M B2 K.

3 W
31 KE-BRUMEXNKEAREEFTNERE

KHIR
AU E T A (Mugil cephalus) %) (A

_ B & -FR1b4 Hypoxia-acidification group

M JE%% 2016). A fa (Plecoglossus altivelis)
Hyfn CHEHSE 2019) FIFRILHNE T 13 4 fa
(Nibea albiflora) (k¥4 2018) #JLHH
THEKEEZMHIMIMG . ARSI LRI
ia A SE T REA R HNERAEKKE R
BH. FEASZEG T, (REAMHEX R AAK, &
e PRS0 3 25 T RR A 3, T R 4L - TR A O Sy
TE AR B A2 BAE s SR P i EL R RE
WE, WUE 7R e b — PR il e 2
AR MR I AT RS e BE D B R (kR SR
2018, Shanget al. 2020),
KEGEAKKET (GF-1) MAEKR
(GH) #iZ 5 REK R ENMER, K
JR B REAKEFRHEKE S EKBER ARG
BlEy R, Hit, AKRARBESRAEK
Kl (B R A LS CfH A 5 2012) .
KB RAKEFEERE SERNEKEE
FIEMHK, AKKERIFMEFHEERAEK
HraEREasTEKKERENMA, XX
Wh (ESLEF 2018). & ikiff (Dicentrarchus

1.2
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Fig. 7 Changesof Na'-K*-ATPasein different treatment groups of Larimichthys crocea
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ZmESEE (P<0.05),

Capital |etters represent the significant difference between different trestment groups at the same time point, lowercase letters represent the

significant difference between different time points in the same treatment group, and the data marked with different letters are significantly

different (P < 005).
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X6 RE-BRILBHEXN KFEAME ATP B
R BRI & 4 i
Table6 Two-factor analysis of the effect of
hypoxia-acidification stresson Na'-K *-ATPase

of Larimichthys crocea

T e i
Tme(y | Ypexia Addification A cidjification
F P F P = P

0 4671 0063 1566 0246 1048 0336
1 1950 0200 0377 0556 2372 0.162
3 19149 00027 1846 0211 44292 <0.001"
5 0250 0630 0837 0387 5210 0052
10 1140 0317 0679 0434 0041 0.845
15 1578 0244 24113 0.001" 39465 <0.001"
20 28980 0001" 12047 0008 3338 0.105
27 9.704 0014 5393 0049 1072 0331

F ZRBMNMIGHTENEE, P R A s HAhsg
HEFRKNIIERR, 7 REEREE, o REEZEFMEE.

F represents the significance of the whole fitting equation, Pis
an indicator to measure the difference between the control group and
other experimental groups, and “*” means significant difference,
“**" means extremely significant difference, the same below.
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