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FERHEE AP 5 2 X BEHE A5 B9 IR AL H

ITR', FHEI, BHER, W g, %#HE7,
WE W, waEY, D Zak

(1. FIRGIMYE R 2K 2B, Wrg ¥ 2 453007;
2. VM EE B KT B 7R AR AR L rpty, IR $i 2 453007)

FEE: JH K ERKEWN T2 (AKK) 845 888 R 38 2 FHLH, 525 33 F B A% AP
(20%. 30%-. 40%. 50% % 25 88) 45 %R & (10.5£1.0) g By 42 4 J& #0 8 J& B JiE & 48 2 % Jik-
1 (glucagon-like peptide-1, GLP-1) %3 & [ 52 % W & A0 Wy B 2 & M 78 1 B 4 K7 55 e 36
BE, BEAAE A% G 3 AT E Ak % E (105, 10° F2 10" CFU/g) P-Akk 41, % %
7 Jm P-Akk 4 & & 2t 2 (16.38+0.39 g) 4% X 4t & GLP-1 #y i 4% ; 3@ i1 P-Akk fiF & 4 J§ K T
JE~ R fm fe SE e, R B IR TR R B KR T 48 738 Akk. GLP-1 38 R 3 oy f L% o 45
Er, OWHEARTAEESCENAS, #hF+d GLP-Ib 2 ER ZFRK, 4 A EtEd
4 78 GLP-la. GLP-1b DL R f8 fy 54 Akk F ZE ¥ B E R, 28 A TR FMRZE R,
Q) P-Akk /¥ 5, i FFH A GLP-1 ¢ B R F R, PHAETHE. LEEEREF
¥w, GLP-1 & 2>, 46 % & 248 v, muc2 mRNA &k KFF&; Hoh, P-Akk
LB AT RE S ampk. pi3k. akt BOFE B AR 3 H gk pfk mRNA £ ik &, TR & K E pepck
mRNA %% 8. Q) ERANE. WaMBEERL T, P-AKKAEHEH)E GLP-1 4 E T
FW A, T gpra0 By mRNA £k B 5 ; M AFJIE 40 i 3 4% B 4R 2L H gk pfk mRNA % 3k
EREHNE. L, SRAWP-AK TUZBEERA T RO MEAE, EFTHIHERS.
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R R HEME I B SRR Y, SR, S IHFLE)
VIR L, NPT 32 68 18K, B2
KRB BEIRAG BT, PRk b s i B K1 5
S PEUO SR E RN, BRI R,
I WE-6-WE IR (GOPase) Th 1 T R, UMK F-HF2E
T, HEbie s SRR, WERR, 2
e £6. 2 0E 8 HF DB, eAh, mRE R A 2 el AR
2B NI DR TR RS A, T U IE
PRER A, NI B A R ALY, AR 4
S 0%, 10%. 20%. 30% F1 40% KIS B9k
TRIMEEE (Cyprinus carpio). B8 (Pagrus major).
(Seriola) 30 d, &I HHIKE K-35 5] 40% W] HE 7Y
HERAZHE NS,

WF5E R, o 18 T AT A 22 A4 AL ]
P A, B S T R BRI A
IRPERIBENR IWITR (SCFAs)™™ | {3 )R Z 1 (LPS)
JR SR g 7= R U0 A S RE AR I B 5 = TR (dkker-
mansia muciniphila, AKK)VE R R #S4E®, T
2004 45 RN AARZEAE b 3 85 i ok, BFGE R B,
AKk BES A AL M 38 57 B e U | Y S
FRi™ A i TE AR AEN . DR NE B LA K BTG T
By AP0, EH BT v AR D 2H 2 A AR
PRGN . AL, ARXS TR A, AL TR IR
A A B T AR PR 9% /N B (Mus musculus) 1
P Ak PR E AR, RH) Ak 50 PR Z [ A7
EBRIT, TR, AR A O .
WL SE R EERR IR, 5 G & H B 3Z K (GPCR)
455 et il L 40 o i GLP-1 P4 ALAmEAR
Y, ARSI IT Akk 1E TR 10 48 4k K
FASCSH (MRS AT . TR ARIT . AEAE BN
TREE), WESE Akk Y2 PE K SZPE BT Akk
JE RS A, BRI T HAAK RN ], I
KiGi 0y Akk ;2L 2 A ROz —, ik
B, AKk A At BORAS 2B B K T 98
A, B PRI 1 ARk [ BEAE R TG IEE 5 R AT,
LG S, ELCRAR O 9 1 N
i LRk, HAETRT Akk VEH IR 2 R AR L
BT . BT HERR . i 358 O R B A5 T I,
HRZJRWRT NKLEEL Y, K Akk 7
A4 Y BAARAE HIAIL ] E i A AE

PRt , ASZI U BFSERT 5, #R5T Akk M
GLP-1 X Rk H AN [R] W 7K 1 1 Hsf 2 i iy K H I 1
JETT . FEIEH P-Akk A5 GLP-1 i 42 4 28 1 £ G
15 FAEBLE . BF5E45 R A B T — 2R
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18 45 A B Akk fE SRR R P A VEHT, A
Ji7 36 AT A - PR 00 R T ) R B S8 A B P £ 2
TR I IR R 45, O Akk T 4RDRHES
FRI B RE BT SR

1 MESTHE

L1 SEEARNEFEER

AN [) A A B K P 52 58 (S 1) DA S 2R 1 A H]
JEAE R B IR, R S AR IR, 43 R
H20%. 30%. 40%. 50% F4 ) 2 4, 6 4
Fpaet, fABHEC T WLER 1.

Bl BT, A SRRk AT L By R LR B
H ARt 60 H o K A # i i b ek Uk i
JriR AT A f R G5, T TR T AR ok A
RE), I5cJa FHIMAGE B2 A8 K A8 R A i AT
FHARDRHBURLAIL ) SORAR 2.5 mm 59 BURLAERE, Byt
J5 BT 20 °C VKA o

SRR S H AEHE L (BT S, TTEE). K
I URATAS & 24 h, EEERIIRIARE N (10.5£1.0) g,
TR fat i BE L T 360 &, BEMLY A 4 4. C4l
(20% FZ ). L 4 (30% M ZH) . M 4 (40% 7
ZjHE). H 4 (50% Hi% b)), B4 3 AFRmM, B
30 BB, 75 S B0 AE T e I A A K = 57 i S
PEAT, FREAHIRIAE 3 KAk & SRR 1/3, Ok
M HBWE=1:1, KIR4EFFFE 25+1) °C, pH A
6.5~7.8, - H 3 UCGERT, Ei (KEAY 3%) .

TEFRGH 4 J4 (4W). 8 & (8W) I 43 Jil i#E 47 Ht
B, BUMTE . Wil iE NS E T LT,
— 80 °C VKFEIRAT o ASWFFTERAS T 907 g I3 K 2% 52
5 S YA BRIV e B 2 5L et SEERad f
FRAE N G TSP AR BRSBTS R
SEARIRZE 51 23 R R AT .

VSN P-AKk SZ (S2E0 2) AKk FYBE TR . TR
B B T A A B R R R G
(DSMZ)DSM 22959, HSGHRCH| BHI &t s 52,
FH1 99.999% B9 A ABR%E, 121 °C K 30 min, i
ADREEFE PR A ], o Akk HRh e IR 8 35 7 i
o, RERIRE N 37 °C, REREFE 36 h, B MRE
WA IR R, DL OD oM R Ak AR, LA
ST B B S N A bR ST bRl . P-Akk: Akk
1 70 °C K 30 min,

MRAE I 1R Z5 3, K A B IS Kk
40% ZAAE AR IRDRE, SEEER/ NN (16.7840.39) g
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®1 KEEARERREFRKTE (FHR %)

Tab.1 Composition and nutrient levels of experimental diets ( dry matter %)

217 groups

J5UBl  material

C L M H
f%%E A casein 31.80 31.80 31.80 31.80
WK gelatin 5.00 5.00 5.00 5.00
fiylh fish oil 2.00 2.00 2.00 2.00
T3l soybean oil 3.00 3.00 3.00 3.00
e K TUREL  mineral premix® 1.00 1.00 1.00 1.00
TR TER  vitamin premix® 1.00 1.00 1.00 1.00
A4 microcrystalline cellulose 35.00 25.00 15.00 5.00
R — &85  calcium dihydrogen phosphate 0.50 0.50 0.50 0.50
FALHN  sodium chloride 0.20 0.20 0.20 0.20
Hi%iHE  glucose 20.00 30.00 40.00 50.00
SALNESR  choline chloride 0.50 0.50 0.50 0.50
J1H(100%) 100 100 100 100

HEA  crude protein 27.99 27.59 27.27 27.16
HREMT  crude lipid 4.87 4.93 4.84 475
HKSy  ash 3.54 3.46 3.50 3.47

R CYEAERTREN( kg)®H VA 800000 1U, Vi, 1500 mg, Vi 124 mg, Vg, 1250mg, Vg1 100mg, Ve2.5g, Vp; 16000010, Vi 15g,
Vi 3325 mg, WIEZS.S g, MERTO mg, MHER4 g, i2BR4.5g, EME125 mg.

iR IEEN( kg) &4 Ca330g, Mg45g, P105g, Fel5g, 150mg, Cu035g, Zn3g, Mnl.5g, Se9mg, Collmg.

Notes: * The vitamin premix (1 kg) contain: V,, 800000 [U, Vg, 1500 mg, Vg 124 mg, Vg, 1250 mg, Vs 1100 mg, V2.5g, Vp; 160000 IU,
Vi 15g, Vg 3325mg, creatine 5.5 g, folic acid 70 mg, niacin4 g, pantothenic acid 4.5 g, biotin 125 mg.

® The mineral premix (1 kg) contain: Ca330 g, Mg45g, P105g, Fel5g, 150mg, Cu035g, Zn3g, Mnl5g, Se9mg, Collmg.

AR fEEH: () BT A 240 J2, LS NC 4 (40%
%G E). LP 41 (40% 7 %5 b5 +10° CFU/g P-Akk) .
MP #H (40% HiZ#5+10° CFU/g P-Akk) . HP 4 (40%
HFBE+10"° CFU/g P-AKK) 4, B3I ANEH, &
20 &, F%%H 4 )8, $EFP Akk, Wl OD fH, &
BERES BN DR 3 AN VR B P-Akk BT &
WALMERT 1 h, X P-Akk FEATES O, R BERR 2%
PPYA TR (PBS) B J5 B B LAl R R, TR
HEATIRIN , R0 S0 A B W] 000 1.
1.2 #RERE

AN TR B BT S50 T e 4 W, AEAR R IL
k4 BEE, A RAE 12 BAEH MS-222 FRiEg,
EHARK RE . RSEmZokERE, HFRIIK
WU # T 2 mL B0, EREFE 4h 5 7 500%
g B0 10 min, HF 1035 505 5 20 °C fEas H .
fife i) o s AR, B A3 PBS shvk g, B9
W1 em Z2 A HT A 43 A 4% 22 5 R EE N 2.5%
R, BEGENEY . FIERGE G .
F) BT E OB, —80 °C 77 R4y 4k
SRFRAE, GF 8 W T B AR ERVEHCRE . W P-

R E K7 2: 2 E /) sponsored by China Society of Fisheries

AKk SZIGTF R 4 W BURERRAE IR |
1.3 FKIERNE

FEFEIE 8 WG, AR VEE 12 R HE I (R i
R IR R R, DI R R AR K
G b5 -

TR (SR, %)= KA K01 H 050 x100% ;

B R (WGR, %)=(K ) 5 )/ x100%;

¥ 8 4 K % (SGR, %)=Ln(CK & /¥ 5 )/ K x
100%;

TRl 2280 (FCR, %)= fa] B #E 2 /(K A
WA B ) x100%;

A EE (HIS, %)=(FF k8 /4 fa 5 100%;

AEFREE (VSI, %)=(PIIEHE /4 ) > 100%;

B BE (CF, g/em’)=(M /A& K )% 100,

14 PFEELREESH

BB HAATIRUK . EWZ)5 A sh e
PLEEAT RS, VTR BLE T A, R 7 pm,
P IRR S U B e @, B A DG R
WS B HE = R UZ R

e AN R rp Ul O ms
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AR LK, AT BBt 4181, 4 °C
OB ZACT BEBERE, BT, WA MR 7EH
GRS TR € KT P V% N [ ;8

1.5 GLP-1 EENZE

¥ GLP-la, GLP-1b £ H H CBS #JEH# Fe 5
4°C it , MMAE W 37 °CHHE 2h; PBST I
e sk, AT )543 n A GLP-1a, GLP-1b ik
i, 37°CHiE 2 h; PBST &M, WA
YU BT 37 °C iCE 1 h; I PBST ik 5 K
J5#1T, TMB B {45 37 °C it & 30 min, 2 mol/L
H,SO, 1k 5, BEbR{Y ODyso 2%k, 2 il dm
Mk, Ky sl# il & H H CBS if i ks, H
REAER L

1.6 HERISHE S E E A

PR RO RE S A TRIzol J5 HEATRE R, IF
e FER) & U B B4R U IE . iE 4140 RNA, $2
B RNA R G- 5 e 4 B Iz e Syl ) &g I 45
A B cDNA, DL cDNA E Rk, 18S rRNA A
1 2 k17 520 28 % i PCR. Jir 51 4 4n
F2 R, AR 244 HE RN A mRNA A X}
FIRIKF- .

1.7 BERAMREIERENERA Akk FEEN

JEBENRWilR (SCFAs) ARSI AR B IE N &9
BHEEOE D, ARSI NS BIR A5,
MR Ak J5 FH I e { A BRAS A S ST 50 I Ff . I Tk
% 30s, 4°C. 12000 r/min B.0> 10 min, HC |
HIR, IMATCKELRSN, $&¥% 30s )5 4°C. 4500
r/min 2.0 3 min, F 0.22 pm 38R 08 SR RE S
ABN PR, 0O 5 ORI i 18 N 25
H AR TR 7

Akk E 5 HT Akk AT IR 36 h J5fil G B
VR AR AR R TR TE R A AR A g Y W e
AKk 1P 8 e 3, JFEuE L B AR S, 8
I #8 f3 F Akk 16S rRNA #43 Fr B (%) = 41 Bk,
i E Akk 52 I 9¢ O 7 B PCR b i 1 2% . 1% 1R
QIAamp Fast DNA Stool Mini Kit (QlAamp, 7 [%)
Vi B 5 B2 B 17 38 N 2590 DNA, il DNA iR B
J&i — 80 °C VKARPRAT o A4 70 S 46 0 22 B5FL 100 ng
DNA [ fineE s, $i2 B8 R D AR 28 P4 tE A5 2 e
it PCR, MRIEFRAEM LA E Akk 5

1.8 [RAATEE. FA4RAENTE SE1E
e BRRIY IS ] 75% R ik R, K b

https://www.china-fishery.cn

fife ) 5 B RFRE . IS A TS S A
HBSS [ 50 mL .08, 7Ef 5 o4l
BB FRIL, P i B e 45 45 40 20 9K 15
W5 [ 2wk 3~4 ¥R . ] 30 mL HBSS H A 60
uL EDTA(0.5 mol/L), %% 2~3 min Z T4 41 3%
Py Frd BWEW, {8 HBSS WEVEIFIERE A, &
K 3 min, 33 ¥, [ 30 mL HBSS /Il A 150 ng
Ji2 JE IV A1 400 U Dnase 11 (738 20 2% e J g 1
IVAb 3, %55 T 28 °C/AKIBE 51 #8525
min, HALSEE )R, R R4S B R FT 4140
30~40 Yk, PRS00 H) 3G ## 2 50
mL Z.O08E T, B0 JE A L2 HBSS. MATFIA
) DMEM #5555, G E 0. 7L LERIE,
JHi DMEM #; 33 5& (% 10% FBS) #2401, B2
WU LR IETIRG, THEEBMET
TH A gcE, AR LN SR AR AP 29 10° A4
L, 28 °C AEAksEFRA R FR . 5 2 KGR R
Wk JC I A DMEM 15373, 1 h 5 #E47 5 &2
JOgL

{85 B S [ v B2 9 P-Akk (0. 10°. 10°. 10'
A/mL, 43952 PO, P8, P9, P10) W& R4
il (n=6). 1. 3h Al 6hJGMF IR, Wih
TRIzol B¢ RIPA LA it 48 4 ffs 24 it W, —80 °C vk
FEORAT EL AR RNA, Ty v [A] A AR A o 3L A
FRAGEI

19 HIELES S

A S T A U 3 i PASW Statistics
18.0 FAFEAT, dHMAl 2 R a TR R R 2 Oy 22
S3HT (ANOVA), AHOCHEERR iRk 27224 Jr it
., ffi  GraphPad Prism 8.0.2(GraphPad Software
Inc., 3¢ ) VE &, BT A 8O 34 DLV B 08 45 i 15
2% (MeantSEM) &k, P <0.05 i HA S5

2 4R

2.1 ANEIHEKF IS ERE KM RERI ST

AN Ti) 8 76 W5 /K P DL 8 ) Ji L ) A R A X T
CH¥BETE, HAYMMER FFES KR
KRR R TC B E 2SS (P> 0.05), 5 C 41
Fo, L4, MAARHEE B ET S, HAAE TS
Fay, HAREE] R ZEKF (P>0.05), =i
JE BEE R EE . AR L AR T C 4L BT im, {H
{UAE M 4k B i 25 7KSF (P < 0.05)(3% 3).

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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F2 ZLREAEZEE PCRSI4Y
Tab.2 Real-time PCR primers
g%ns pringlrﬁizggﬁ%'-?) acfi;i?no.
HE A gk F: TGGAGTACGACCGTGTTATTG AF053332.2

: CGCAAGCTCTCCCATATACTT

AT S Y () : CGTTCGACAGGAATTTTGGC XM_019074709.1
: TTCATGCCGATCACACAAGC

HEINE-6-BEREE  g6pase : GAGGCCTTCAACAGACAGAAA AF427863.1
: GAGCTTTGAGAAGCAGGTACAA

BERRIGEE NS pepck : ACTCTTTGGGCAGACCTTTAC KP250869.1

: CTGTCTGGTGTCAGGAAGATG
PEIRG IR gps : TTTTGGCCGCTGGTTGATTG

: ATAGGGTAGTCCAATGCTGCAC

XM_019090903.1

: TGGTTGACGACGATGCTTTC
: ACTGCGCAAACTTCAGCTTG

VIR BER LA  pygl LHQP01019294.1

FFEEE2  muc2 : ATTGGCATTGAGTTCACCGAG

: GACAGTGATGCCCATTTTGGA

XM_019126656.1

R
F
R
F
R
F
R
F
R
F
R
F
R
IRERIELE D WEFL  ampkl F: GACGAGAAGTTTGAGTGCAC XM_042756316.1
R: TTCATAATGCGCCGGTTGTC
IR ERRIEE ESET2  ampk2 F: AAATGTGTGCCAGCCTCATC XM_042746433.1
R: ATGTTTGTGGCGCTACTGTG
BB akt F: ACTGTTATTGAGCGCACCTT XM_042774924.1
R: TCCATTGGCTCCTCCTCTTC
WEARTEIEE-3-14 s pidk F: GAAGATGACGACTGGAGAG XM_042758407.1
R: GCCTGTAGTGACTGATGAG
GE FREL321£40-g31  gprd0-g31 F: GCATCCAATCGCACAACA LN599998.1
R: ACTGAAGACTGGAGTAATGATG
GE AHEE 32 1k40-g32  gpra0-g32 F: AACTGTGTTTCTGTTATCGGA LN590800.1
R: GCATGAAGCCATGACATAAC
GHE AHEL 32 1k40-g34  gpra0-g34 F: TCTTTTCTTACAGAGTGTTCGTG LN594584.1
R: GATACATACGCTGGCAGATTAT
G H k32 1440-g13-1  gprd0-gl3-1 F: CTGCTGTTTCGGTTCTCT LN590683.1
R: ACCTCTCAGAAAGTCAATGC
G H RIZ1440-g48-1  gprd0-g48-1 F: GAGTGTAGGCTTACTTCCG LN592880.1
R: ATAACTGTAATAAATGTATCAATCCTTA
G HRIAZK40-g48-4  gprd0-gd8-4 F: TGATCTTTCAAAAATAAAGGTTCTT LN590703.1
R: GCTGTGAATCCCCCTCA
RBREAM S Akk F: CAGCACGTGAAGGTGGGGAC NR_074436.1
R: CCTTGCGGTTGGCTTCAGAT
185 rRNA F: GAGACTCCGGCTTGCTAAAT FJ710826.1
R

: CAGACCTGTTATTGCTCCATCT

22 WARFPAEEDEKEI GLP-1 852,
AKKk FE IR

5 20% HAPEASINALARLL, = bl DR 2

GLP-la % &, GLP-1b7E L4 . M4 & & R (%
(P<0.05), 8WHf, L0 GLP-1a i i B & %
fi%, GLP-1b 7E4HIA R ETE2ER (P> 0.05)(E 1),

I # 1 V5 T GLP-1b & &, GLP-l1a JC i & 128 1k
(P>0.05), 4W B, = bE o} b 2 B I i g i vh

R E K7 2: 2 E /) sponsored by China Society of Fisheries

Biti 5 7 2 B S KB TR, 4 W G IE N 2
Yirp Akk BB WREAL, JEAE M 41K H 413k 3
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R"3 TEHEKTEIRRT 4R IR IRRI R0

Tab.3 Effects of different sugar levels on C. carpio growth indexes

215 groups

KSR

growth index C L M H
WiE/g IBW 10.32+0.24 10.17+0.16 10.19+0.37 9.67+0.16
KiE/g FBW 27.98+4.09" 33.96+4.64° 36.94£6.16° 33.13+3.83"
WER/% WGR 179.37+19.88 217.72429.97 229.99+53.29 230.36+50.01
FEEA K E/(%/d) SGR 1.83+0.13 2.06:0.16 2.12£0.30 2.1240.26
TEEH/% SR 88.89+19.24 97.78+1.92 96.67+3.34 97.78+1.92
FAkHE LR FCR 1.7540.18 1.46:0.18 1.45£0.34 1.44£0.27
AT RE/(g/em’)  CF 2.41£0.16" 2.61£0.13° 2.57+0.14° 2.51£0.09"
WEfAEL/%  VSI 9.05+0.75° 9.27+1.37" 10.41£2.00° 9.39+1.63%
JFARE/%  HIS 2.48+0.36° 2.75+0.61% 3.17£0.92° 2.67+0.64"

e RPN P EARHEE (n=12), RRNEFERREREEP<0.05), FRHEFABRFFRIERZERALEP>0.05), .
Notes: The values are the mean + SD (n=12). Different letters in the values indicate significant difference (P < 0.05), and the same or unmarked letters
mean no significant difference (P > 0.05), the same below.
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(d)

1 FEHEAFEXFEME (a) (b) FBFIE () ())GLP-1 B 2HIFM
C.20% W& HEAL, L.30% W&IMEAL, M. 40% H& AL, H.50% Waiial, TH.
Fig. 1 Effects of different glucose levels on GLP-1 content in serum (a) (b) and intestine( ¢) (d) of C. carpio

C. 20% glucose group, L. 30% glucose, M. 40% glucose, H. 50% glucose, the same below.
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BEKF, HSWRERLHZRO LR EEER 15w
(P> 0.05)(& 2). <@ Con Y
23 P-AKk X2 4 (KRR R AAEA RS 5§ 9l
:aEAT) %é sl T 2
2
VRN P-AKK S5 A W 8 160 3 P AT BE . TG =< 3 E .

ALT Je AST &t Zifhln, MBTXIRAL, oLt ) é g2 Lo
i P-Akk J ML s A HE R B 3 AR (P < 0.05), C L MH CLMH
TG & &7F LP 41, MP 4P (P<0.05), ALT. 5

groups

AST HHET NC T P25 5% (P> 0.05)(&] 3).
Jig3t 20 2R 3138 B B8 S AB-PAS et 25 1 R
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The regulation mechanism of Akkermansia muciniphila on glucose
metabolism of the Cyprinus carpio

WANG Yawei', HUANG Zhenyi', YANGBoya', YOUFu', ZHANG Xindang ?,
YANG Guokun '*, CHANG Xulu'?, FENG Shikun '?, MENG Xiaolin "**

(1. College of Fisheries, Henan Normal University, Xinxiang 453007, China;
2. Engineering Technology Research Center of Henan Province for Aquatic Animal Cultivation, Xinxiang 453007, China)

Abstract: Currently, the majority of studies investigating the effects of Akkermansia muciniphila primarily focus
on blood glucose homeostasis, adipose tissue accumulation, intestinal permeability, and body weight regulation.
However, these studies are predominantly limited to human and mammalian subjects. The specific mechanism by
which A. muciniphila regulates glucose metabolism in fish remains unclear. So we investigate the molecular mech-
anism of pasteurized 4. muciniphila regulating glucose metabolism in Cyprinus carpio. In this study, different
sugar concentrations (20%, 30%, 40%, 50% glucose) were examined to investigate the temporal and spatial vari-
ations in glucagon-like peptide-1 secretion and A. muciniphila colonization at 4 and 8 weeks of C. carpio (10.5+1.0
2). Based on the different sugar concentration tests, groups with a glucose level of 40% and three varying concen-
trations of pasteurized A. muciniphila (10%, 10°, 10'° CFU/g) were established. The regulation of glucose metabol-
ism and glucagon-like peptide-1 in C. carpio (16.38+0.39 g) after four weeks of pasteurized 4. muciniphila supple-
mentation was explored. Additionally, the regulatory mechanism of intestinal 4. muciniphila and glucagon-like
peptide-1 on carp's glucose metabolism at different glucose levels was investigated through experiments involving
primary liver and intestinal cells incubated with pasteurized A. muciniphila. The results demonstrated the follow-
ing findings: (1) with an increase in dietary glucose content, there was a significant decrease in serum glucagon-
like peptide-1b levels (P <0.05). (2) following pasteurized A. muciniphila treatment, there was a significant reduc-
tion in serum glucose and glucagon-like peptide-1 levels (P < 0.05). Moreover, there were notable increases in vil-
lus height and muscle thickness of the midintestine along with a decrease in glucagon-like peptide-1 content and an
increase in short-chain fatty acid content; additionally, muc2 mRNA expression level increased significantly
(P<0.05). Furthermore, pasteurized A. muciniphila up-regulated mRNA expression levels of ampk, pi3k, akt as
well as glycolytic genes gk and pfk in the liver while down-regulating mRNA expression levels of gluconeogenic
gene pepck (P < 0.05). (3) incubation results from primary liver and intestinal cells revealed that after pasteurized
A. muciniphila treatment, there was a significant decrease in glucagon-like peptide-1 content within intestinal cells
while simultaneously increasing gpr40 mRNA expression; furthermore, hepatocytes showed significantly
increased mRNA expressions of glycolysis genes gk and pfk. In conclusion, high glucose diet increases the blood
glucose levels, and causes liver and intestinal damage of C. carpio. The addition of exogenous pasteurized A.
muciniphila increases the content of short chain fatty acids in C. carpio intestinal contents, inhibits intestinal secre-
tion of glucagon-like peptide-1, alleviates the increase in blood glucose caused by high glucose diet, maintains
glucose homeostasis. This research can provide the practical basis for the application of 4. muciniphila as a probi-

otic in aquatic feed.
Key words: Cyprinus carpio; different sugar levels; glucagon-like peptide-1(GLP-1); glucose metabolism
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