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BE: W THARTHBAFEABASZARBY A BHN R ERNA T Eh T m, LH
A 3% 4%, 5%, 6% (it L3. L4, L5, Lo) W THIAAT & Wik K B A5 Z B,
B R4 m 2| FE Rl A R GE Y LO) W, XEAT 46T #4R & 4 (25.00+ 0.05) g oY 47 & HE 1T 5 #1 5
BlO AR 2. AU, REHMME. FRIE. 8. Blifral, URNEX 4
FIAT AN, EAREREREH#TEALEMBELEFRPELR. EREx, § L0
AR, LS 450 5k B B8 (AKP). %k 2k & g M (IgM) . %@ 8 (LZM). At
B (SOD). if A 4 B (CAT). &Mt H KT At (GSH-Px) 2 E R F /5, LS4R =
B (MDA) 2 E R #MTF LO4H. 44 F IL-10. TNF-a. TGF-B+ IFN-y. IL-18 3 B % %
AFHHEFEARENAE, RAKHZR, EA IL- 10N EEKTFREATE N HRE
EXERPUETRY, LSANFEEAT 0%, HRTHUATMEFEERT. ALK
W, AEREAHT, YTHRATFENESEN 5% 8, ASZrHRE A B X4 80 A
BRRE, RoREHARAME DR A EAREEHG KL, HFABREE KT ERE G
FABITW TG ER

REEAE: o, ASZEHRBY,; THAAE, BARERE,; AN, 2EAY
FESES: S942.1 XRAPRERS: A

FREN (Carassius auratus) ¥ 2544, fTH
B4, B —MEENW A, W]
PR AR KA RAE L 25 B4 TR X [ 5% 2l gk B
R TEEEM, BRSSP R SR
AR RS, 1 B T R R R SRR, S e L £
M FME e, S BOK IR 25240 18 ™ £ R,
B mpis e sz k.

NZ: (Panax ginseng) "N TLJINF} (Araliaceae) A
ZIgtEY, e EEGER A SRR, WA
IR R NS IR, ASBHERMASH
HEEERSY, EAS TS REZHMEER,
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TREASKIMANPREZN, SHEHELZH
P, AENAS B HRBUNEZERIR, Hik, Xf
T ASZE G R AT LB L R NS
FHL E AN, RIS AT DA BRIRTR 2, PRI IR .

AR A S h 25 A 0 EE B R T B . —
T T o A8 R R AR A 0 v R 24 R A S8 A B
AL R, SRR ECHTIR DIRL, ¥TRIRITE
BV, Sba g, a8 & = A 07 0 3 1 4 o
T 2 T 24 A B R A [ G T v 24 1 50 B 22 oot
G T REZHOK 8 TC ik o g AL s b
MM EE A R TP AR iR, SEUP M B
R 53 AR M A A I S DA T 7 A TR 2R, A
i A TR P 25 R T DL R I R 25 B i 40
JROBE , (G PR A, WA . Ik,
TR T A FH B £ A TR A8 T DL YT B Bl s, ok
= HIAEDIRE, A IE N ENE AR, FHit,
fis AE TR & I 24 TR 0 S SR E v Y 0 A i A7 3
H,

W R, FH 25 A & B rh 24 B 0 R ROR
B mh et P 2 K B R B AN £ AR TR IR RIOR
. FEFAEWIRER, Ay T Db L e
YEREAZ A B A B, HimAS
B2 FRTE PEN Y Bl AT A S LA s Y
AWHRA, FAN TR K G NS 250t g 1F
RSz 2 kAL, Reg3. Rh2, Rhl %A
B KCEA e, o A S RBAF Rg3AER
T A7 B8 B AR S8 m] LAA ] g A, G O Ik
oiae™, HREIX T iAWk S LA
K B VE R DR S I 2 0 & Ol #E
TR =T 9 A WL ARGE , X F AR B S 250
TR AE S Wyt B At (436 B TR 7 TR B 5 R A R
ot WL, AL FHAS R+ B FLFF# (Lactic-
aseibacillus casei) WRAEF BN B K BEH M NS
EM TR R, B R SR ARG
JE VAT SR NS0, PP H X T 50 5 M bt
AACTIRERE M, [A] A 0 0% HR AE AR S IG5 R F T
i LA R AE K BE N S 25 SR B ) 1) e AR e P i
PIVBIR 25 4 A R B NS 25 A K AR sh i 95 58 T )
N RS

1 MRS IE

1.1 SCIg#Rt

SR PE T AR FLAF I ATCC393 ., FE/K SERL
B (Aeromonas hydrophila TPS-30) 33 i1 7 ARl K

https://www.china-fishery.cn

AT B A S SR . AN SRR, D
ANBZEMN BB, Al KA 22 E Bt
TG 5 LT 5 5 =80%, SR FH 7K 2 UL W Bt A lig
wEIT A

1.2 AEEF RS AR A&

FEESLAH G EEIT R KT EEILITF
IH ATCC393 T MRS [ERIEFRHAIZ, 37 °C R
FUFF RS, BRI VA T MRS W AR 5 5
Hr, 37 °C 4 T IRAHE % 24 ho K4 TEE 5 000
r/min B0 15 min, 3 B, FFIASEE TCH
AL 2% thiA W (PBS), A EO 3K, FEARITEL
(R 7 VR R T T FLAF D A TRV MR B, R RO
JE % 1x10° CFU/mL, T 4 °C vKAEIRAT745 o

TR AE R4 (2 AS 2RI
& gMy), B HE T 4 48 KE 50 mL Y HEIE
A, EIINA 20 mL ZEARK, PRIUE 254 LY
Y Tk s, T 121 °C FE R K 20 min, &
T 4 °C vKFHIRAE A5 o

T K BRI S fE 4T KERY 250
mL #EEH T, 23 5IA 200 mL pH 6.0 it MRS ¥
R FR I BEIS % 3%, 4%. 5%. 6%(T BSFLIT
TR VR AR B/ TR R R R 199 L 491 B2 1 1 L
FFR R, 37 °CIRE AT A 240 )5, IS
FNh 2R B, WS KB pH K 3.5,

EA e A& K 4 R REER Y S 1
kg LA ARHE G 35), BT 37 CHHBMMLT)E,
R4S 4 RS2 g fapkl, T s FLFF 6 R AN
3%. 4%. 5% I 6% Y 15 BE 4 GiC S L3 L4,
L5 Fl L6, XJ R 4 1a] i JE iy ) L i 4 Lo, & T
4 °C TRIRBECIRA . FERIEDRIES 7 Hh ) 35%
KPR 20% . KE 18%. /K 18% . TERERY 6% .
SN 1% BAER 1%, TP 1%, EFRBD5
WL 1T 33% ., FHLEF4E 8% . HLKF 12%. #
BEMG 3%, /K53 9%, Bk 1%, RliERR 1.5%.

1.3 S HEERE

S R A K TR B AT, PG TR
R (25.00£0.05) g, 1E i MRAE KK 7= SR 5
Hb s AR PR SR A R G P AT R R . SEER T 1R
{68 FH oo A R A ) BT N R AT A TRV BE L R 3
d M H N TEK, SR AKET, 75 3% WEEMER
IKHIRVETERE 10~15 min, 7ESCHRT 2 JE e FH LA
T RMENE , UL AE RS . B ARIAS R E, Bk

HPE K FE2:2: 3290 sponsored by China Society of Fisheries
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T HE il TG Y B A 250 B, TR L4402
5 AR BB A EL P (=40 cm, A=110 cm, FHiL
FKELH 550 L) 43l ik 5 i eHRE 2 4%
WS R, H RO ER S Y R Y 3%~4%,
H 435I 7E 8:00 Fl 17:00 £ M 2 ¥k . LI AR A FF K
ARG ORTF 24 hFp 2 it 4, &R 1/3 B9K,
PRIFFRFEIRI K B dadn , KIRBE R 27~29 °C,
WA SERT SsmgL, AAM/NT 0.02 mg/L,
ARWFFEARATF T MR 2 5256 3 iy A B Al
e PRZE DL, SCO i AR P VR N 51 ™A S
RLO R AR BRI, I e B MR ll KA1
FRZE A 23 5 PR B TR T o

14 #HFmilESHEREN

ol ARIESRAEE 0. 7. 14, 21,
28 FI 35 RFFATIRE, BRI IE 24 h, &
HBEHU 3 FEfn, FERREbkdmn, FHnmE T 37 °C
WA 0.5h 5, 4°CUKFEREA, 4°C. 5500 r/min
B0 1S min J5, FRPUME, 534 E T80 °C vK4E
HRAF . ORI AR T RSENESS OHFIRIE . M.
B, 2, WEEGE, B-80 °C IKFEMT, H
TG SR S S e R AR I 5 o

o FRRAARR R (LZM). B
"2 W} (alkaline phosphatase, AKP). £ BRE H
M(IgM). T &Ik & W (CAT). # & kW L1k i
(SOD). £ MeH Bkt Sk ¥y (GSH-Px) LA BN —
1% (MDA) ¥ /e 5t g A= ) TR RS BT AE 7 1Y
TR SR T A, A Ty AR R & 1
T TR

mig A T REZONE WL
it PCR(QRT-PCR) 19 75 12 A 0 5 60 4 A 2% 2 21
IL-10, TNF-a. TGF-B. 1FN-y Fll IL-18 1 #H ¢ 3
kb, P AR TERET4E 170 °C T 4 h 5l
M, BEG HEE RNA THIEMES, k. B0
15 J& RNA-free, 1% BioFlux 4 RNA #2BUR ] &
UL, PRI IEAR 41215 RNA, 5L RNA 2
B 5y cDNA, H T-80 °C R4 . &AW
cDNA 1E MR, #4T qRT-PCR #:4E, MK R
20 pL: 2xTag mix 10 L, bF F#E51# 4% 1 L,
cDNA #5542 pL, JCRZKAMFEZE 20 uLo SO A1
95 °C i ZE 130 s; 95 °C 8 55, 55~61 °C B &
30 s (N F G ER KR BEAN ), 40 MEX . AR
HFEERNS IR, IR EIINEE, NS
FEH % B-actin (K 1).

15 KERIFMSEE

PRSI S RS, BERERE K SR TPS #F
TR . RS 20 EHUASAHIL Y, B2
i T B 1x10° CFU/mL A9 W 7K < B i 14 0.1 mL
JERERAR, IC R IFE)E 14 d N AR &
R RE IR LA S FE TG 0L, W25 A AN [+ 8 FLAF B
TR VA 2 e 1 S T 7 O %o IS K A L T I
IOEPEIANE N
1.6 HIESH

PRI SLEG A1, HAYEE 2R SPSS
20.0 AT R R I 22001, BT 220 B,
#H—F|H Duncan [Citf7 2 &8 ek, WK

#& 1 qRT-PCR 3|¥/F%|
Tab.1 Primer sequence of qRT-PCR

A 5P 5(5'- 3") K& /bp BRT 1B KR JEPC
genes primer sequence (5'- 3") size accession no. Tn
IL-10 L GGAACGATGGGCAGATCAA 1120 HQ259106.1 55
il AACTGAAGGGGAAGGGGAAG
IL-18 et AACTGATGACCCGAATGGAAAC 1283 AJ249137.1 57
NilE CACCTTCTCCCAGTCGTCAAA
TGF-f L CTGGCTCTTGCTCTTTCGTCT 1134 EU086521 56
il AAGGATGGGCAGTGGGTCT
TNF-a et TTATGTCGGTGCGGCCTTC 490 EU069818.1 61
NilE AGGTCTTTCCGTTGTCGCTTT
IFN-y L AACAGTCGGGTGTCGCAAG 901 EU909368.1 58
il TCAGCAAACATACTCCCCAG
P-actin i CAAGATGATGGTGTGCCAAGTG 1471 AB039726.2 55
NilE TCTGTCTCCGGCACGAAGTA
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E N 0.05,
2 4

TS ZE O, AR R A,
R R (30.16£0.07)g. 4 AR ME & B 4L 0 A7 15 %
YN 100%, RFMEERE, T AIER, HEBISE
I, BR 2 BB ATTE 5~10 min B25¢ .

2.1 %A 4R 8 55 4 LA AR 2200

5 LoO4M I, L4, L5 Fl L6 4 AKP 1% Py
TERAS SIS R A I B A ETHES, R EET

L0 4 (P<0.05); Hih L5 417855 35 Ktk AKP

TR B (B 1), L5 2 LZM 3 PETE S 28 K
i LZM JE PRk Bl i, W& T Lo 4 (P<0.05),
HoA AL B TR RIS B (P>0.05), 45 K
TR ) A b4, LS 4 SOD 1% b Fhd i i,
M 21 RIF UG R BUAEEE LT a s, S 35 K
WA R, BFES T Lo 4 (P<0.05), HA 34
K BT A SOD TG M7 38 AN S 6 1 1R] 1 Tt #
FHA R (P>0.05). VUK BERALFRA AT CAT 1
PSRBTk s, Hop LS 4 bRk B
FESS 28 R M i 25 T I a8 B i S EL (P<0.05),

—_ =)
) g - L0
40 - - L0 8 £ 20
£ 3 2 Th
2 30 w_ 6 g 157 +0s
= = Sa |~ L6
PR gy ¢ 52 1 %
FSY 10 Eiiz) 2 S 51
= e =
= 0 N — 0 = 0 N —
7 14 21 28 35 b 7 14 21 28 35
I A)/d I ] /d I ] /d
time time time
(a) (b) (©
=)
£
~ '3
2 30 g 20 TH 3 15
~ = E
=) = =
Sc S& 0 s < 10
= < T 10 ig
%<0 B3 | =05
= | I
g 0 . K 0 — .z 0 T —
’ 7 14 21 %35ﬁ 7 14 21 28 35 7 14 21 28 35
i 1k)/d & i [51/d I} [R)/d
time time time
(d) (e) ()
2 15[ ~L0~LS
0 = 13 « L6
3 - L4
= 10}
3
B = 0.5
#®
= 0 L
| 7 14 21 28 35
B )/d
time
(2

1 [E) & B 68 8 I 5 A L 3R AR A S2 0

LO. X820, L3. FREANT B M & 3% KR, L4, TEEFLFF B & 4% KRR, LS. TEAAT R EM & 5% WKW, L. THEEFL

FPE M 6% KB TR

Fig.1 Effects of different fermentation products on serum biochemical parameters of C. auratus

LO. control group, L3. fermentation broth group with 3% inoculation amount of L. casei, L4. fermentation broth group with 4% inoculation amount of L.

casei, LS. fermentation broth group with 5% inoculation amount of L. casei, L6. fermentation broth group with 6% inoculation amount of L. casei, the

same below.
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4 20 S T AL B 2H 1) GSH-Px {5 M 7E 5> 5256 19 ]
YRR R BT, Hrph LS 4 EIHach
B, IFAES 28 RETIAB R m(E, 5 Lo 41 AT
B E 255 (P<0.05), 5 LOHMIL, 44 KBw AL
FEZ MDA it ¥ R TR, (A& 4 T RGEH
FFA R (P>0.05), Hrp L5 Z7E5 35 KAk F|
Ao 5 R BERALBRZL Y TgM 15 PRI A 1 T,
A & (P>0.05), {H L5 1764 28 Kt IgM
Tt
22 FEAEBEGEXNFEHRREXEERREN
A

S TR ) 0T i B U 28 21 2 AN ) S B A 5%
SN IR B2 (18] 2). fEATBREZH 4L,
5 Lo, IL-10 Fl TNF-o FE R 28 35 K S # fK
Wi T % LT TR TR V2 o P 3 I S 5 TS R R
fIka%, LS IS 35 Kkl mid, Rish
5 Lo A B E MR (P<0.05), [FN-y 5 H 3%

)

—~ B
o £,

oh o <
%4 e
% .S ﬁg
% 3 5]
o I = £
B S B o
e 1 P 8
og’DO N~ &0
= K ¥
e = S
<=2 i il/d RS

i : i

time =

@) -

0 7 14 21

TGF-p gene expression leve

e KPR - B 2274 R/ (ngl)

IKHELTE L6 255 28 Kbl fewy, 5 L0 A &2
5 (P<0.05). DU/S2 R B AL B 400, TGF-
B TR & 3K 7K OF- 25 i s [ 7 348 in 22 5% BT T R
fofash, Hrp LS 75 14 KA Rk ik 8l
B, 5 L04A B#EES (P<0.05). IL-18 3K
FORRAES 21 R LS AR RE, REET
L0 41 (P<0.05).
FEMIELHZU T, IL-10 FERNEE 21 RIFUR,
L4 20, L5241, L6 45 7 WM LI (P<0.05),
HrP eSS 28 KA LS 43R Rk i (8 3).
TNF-a., IFN-p {3 R 3 1 1 24 [ 4 W& psf 1] 114 384
IR TR, IR 35 REFIA B iR (H
Hrh L5 414 TNF-o Fl IFN-y 3R 36Kk T34 s
5 L0 A B E M2 T (P<0.05), IFN-y 5L H %
TR KV Bl A T T LA A DA R e P 9 1 i 2 5 1
THE TR, 7EWE LT 5% i &k ik 5
e, [RIEHZESE 35 KiFL44l . LS4l . L6 4l
Y0 T L0 4 (P<0.05), H Ls 4Rk EE

N

0 7 14 21

IFN-y gene expression leve

T xRy EHRRIER/(ng/g)

28 35
B (1/d I} [ /d
time time
(b) (©)

IL-1p gene expression level

FAF 1B FHEFEFRIEIKF/(ng/g)

28 35
i fi)/d I (Al/d
time time
(d) ()
2 NE&BEEGT 8T AR A % & R AEE F A mRNA FRiAKFRI$20
*RERFEZESR, P<0.05, FHE,

Fig. 2 Effects of different fermentation products on the mRNA expression levels of

immune inflammatory factors in the hepatopancreas of C. auratus

* means significant differences, P<0.05, the same below.
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TNF-o gene expression leve

B ()/d
time

(@

FIAF 10 FEFEFRIEKF/(ng/g)
1L-10 gene expression level
S = N W b
TR SR FE R T He P K (ngl)

N
\

0 7 14 21
I )/
time

(d)

3 TREIAEE R xR SRR A %2 7% 28 iE 7 B9 mRNA FIEIK FHIF2 0T

Fig.3 Effects of different fermentation products on the mRNA expression levels of

TGF-p gene expression leve

Al KD B R R4 i (nglg)

0 7 14 21

IFN-y gene expression leve

TRy B R E T/ (ng/g)

28 35
i 1E]/d 1) /d
time time
(b) (c)

N
\

28 35

N W

—

N N N N N N
N N N N N N

IL-1p gene expression level

FIAE 1B FEFERIEKF/(ng/g)

i [)/d
time

(©

immune inflammatory factors in spleen of C. auratus

B AN RFEWAL IR TGF-p B ik K T4
AR I WL B ] (9 14 22 5 TR R BRI, 1
TESE 21 Rk B m, Hrb Ls iRk Einm
JHF LOHA B FH 2R (P<0.05), 5 Lo,
K IL-1p8 F PR3 38 7K V- Bl 4] R A 1] £ 384 m 22 g
ETHE TR, Kb Ls ARk es Lo4lA
2R (P<0.05),

R BEELIT, IL-10 FEH AR5 & LT3
BN RURE, 7RSS 35 R 4 A4S R W ab BEZE YA
R (P<0.05), [HAY LS 41 1L-10 3L Y 3%
iR (B 4) TNF-a B 5D 235 7K - B s 1]
HOmEIMEFSE LIRS, FE5S 35 KEF L4 4 .
LS4 . Lo A MBI, ¥WRENET L0
2H (P<0.05), b L6 4 TNF-a B /K -5 . IFN-
y FE R 2% 3K 7K A2 B AN TR MR ] o S22 4 T S
TREREE, I 21 RIFEE L5 0. L6 4l
INEWAE R ETE, 5 L0 A BE2ER (P<0.05),
TGF-p A Fe ik B AE 40 21 Rk 3 d s, Hip
L5 4. L6 ZH¥H1 L0 A 22 5% (P<0.05), IL-18
FETESS 21 RIF Lo 5 A 1Y L7t (P<0.05),

https://www.china-fishery.cn

L5 ZH7E 55 28 R i 3 1/ T L0 41 (P<0.05), H:
L 2H 90 - T 2 3 T = e (P>0.05),

AL, SXAMEL, KB Pat
PRZH IL-10. TNF-a 1 IFN-y 87K Bt % 1 B LT
PR TR R O T T R B TS T R
LS ARk, W#E & T L0 4 (P<0.05); Jf
HIHESE 21 KA T BEMWT R, LS A7 35
Kk B e mfE, (HH A IL-10 KT R el
R, TGF-p 5 R 1) 3835 7K V- 78 76 38 A T RS (1]
WERSE TG TS, LS 45 21 Katik#]
K, SXTIRAA BEMNESR (P<0.05), IL-
18 FE A R 3R 7K1 B 2 T I L AT PR TR A D = 1
BB LFHE FREERES, LS dRis R,
MNER 21 RIF R 8 2 0975 T Lo 41 (P<0.05(141 5)
23 HEXWER

WS AR R, Lo 44E 9 d NAFRIET:,
I H A B, PR, RS & PN
PN 22 I 0 B o Ak R i K AR B (K] 6). L3
HAE 13 d NATRIETS, LS 4A9A7 15 KA g T HAl

FRE K7 2E 4 E 7/ sponsored by China Society of Fisheries
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0 7 14 21 28 35
A1) /d
time

(@

1L-10 gene expression level
TNF-o gene expression leve

FIA K 10 FEFEFRIEKF/ (ng/g)
Jif R IR BE IR 1o 3 R R K/ (ng/g)

TGF-f3 gene expression leve

Al KD 7B R R4 i (nglg)

& 4

0 7 14 21 28 35

0 7 14 21 28 35
I ) /d
time

(d)

TR &R SR8 5 S & K FEE F ) mRNA RiAKTFHET

Fig. 4 Effects of different fermentation products on the mRNA expression levels of

0 7 14 21 28 35

IFN-y gene expression leve

TRy FEFFIEH/ (ng/g)

i 1R]/d 1) /d
time time
(®) (c)

IL-1p gene expression level

0 7 14 21 28 35
i T)/d
time

(©

FIA 3 1B FEFERIEKF/(ng/g)

immune inflammatory factors in mesonephridium of C. auratus

M S, A5 30%, L6 Ml L4 41771 %455 5
7 20% 1 10%.
3 e

3.1 ANEAEE &R TRENmE S i iRaf2m

AR S 5 Xt T £ A BRI B AR O % R
WHEEIRER, BT HUARE SR A AR 1L
AKP. IgM il LZM 7R IR AR 55 5 G2 Bl R vh
RVEHEEAE, FEHLIARSZ 295 12 35 i AT
T 4306 AT R S HE AR5 S A 4 . AKP J2&— il
MIoh 4 RIS, WP WA R A A, R K
A= SR G e F31 TgM AR S PR fe 9 B A
BCER S, R AR R Y AN S, TS
AN BUER RS G, RIFARR %Y. LZM
S A WG AT %) At , T K S 4 L v 78 IR
W BRI 2T 2 2%, IR R AP A
FUPE, MRS B AL BB e B U, A
ERWT, FLIR A AR Ry TRk S I 580 AT LA i 255 s
SEPERE RN, AT S AL IS T LZM K& IgM

[ K 722 2: 32 /5 sponsored by China Society of Fisheries

W68 Mohammadian 28" 51 5% /R 38 & B4R )
oS N 1 1 LA R AT DA 8 (Cyprinus carpio) Ifil
15 AKP Ml LZM iG VT . A2 2, P
Az RO T R 2 EAT e TR [ AR T L it v £ 47 Rk
871 LA B AR R e M S e e 1 B0, ARSI e R T 1
FLFF BRI NS 28 2 O i AT &2 e, LR B4
A DLEE B AR ML E th AKP. IgM. LZM &1, 1F
T FUAT B B M i g 5% I 6 Pk B e s {8,
— 30 U B2 R T 7 ) I 8% R S R S e 2
S U R PN S

A B AK 7= S & A e Y R N
—, SOD. CAT HI GSH-Px 1 I HLIAHT B AL ,
SO P Y e A RT D e s AL AR Y e S AR K
T2, SOD FEAEH& K8 & B 74545 0 H,0,,
MRS AL B 1, DABH L 480 A H J 060 20 i 1 A
i EP, GSH-Px AE 0] LIAENLIAR i B, T DA
1k GSH F1 Hy0, By I, ¥ H,0, §% 72 4 H,0,
A B B 40 S 25 4 N 3y BE B 52 K Y R R
CAT W AT LK Hy0, 72558 HyO Fl Oy, AT LAV BR
XTHLATE B A B3, FRARHILIAR S
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0 7 14 21

IFN-y gene expression leve

Ty B R L T/ (ng/g)

28 35
B 1) /d HF()/d
time time
(b) (c)

IL-1p gene expression level

F 2 1B 2R RIEK P/ (ng/g)

5 1) /d
time

(e)
TR % B i 7t R 8l £ B7 e 72 ZEE F B mRNA Rik7K B2

Fig. 5 Effects of different fermentation products on the mRNA expression levels of

immune inflammatory factors in intestine of C. auratus
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Fig. 6 Effects of different fermentation products on sur-

vival rate of C. auratus after challenge
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Effects of ginseng stem and leaf extract fermented by Lactobacillus casei on
growth, immunity and antioxidant function of Carassius auratus

MENG Xin, YU Peng, SHAN Xiaofeng’, QIAN Aidong"
(College of Animal Science and Technology, Jilin Agricultural University, Changchun 130118, China)

Abstract: As a major ginseng cultivator, China is among the top countries in the world in terms of total ginseng
production each year. In order to diversify the use of ginseng resources, scholars have begun to study the pharma-
cological effects and active ingredients of ginseng stems and leaves. Studies have confirmed that probiotic fer-
mentation of Chinese herbal medicine can significantly improve its efficacy, and the efficacy of fermented ginseng
is better than feeding ginseng alone, and it has been concluded that ginseng can be fermented to improve its biolo-
gical activity and enhance its efficacy after fermentation. However, not all microorganisms are suitable for fer-
mentation of Chinese medicine, and the degree of suitability of microorganisms and Chinese medicine needs to be
further explored. The application of fermented ginseng stems and leaves to aquatic animals has not been reported,
and the research on the aptamer used for fermenting ginseng stems and leaves still needs to be studied. In order to
study the effect of ginseng stem and leaf extract fermented by Lactobacillus casei on the immune and antioxidant
function of Carassius auratus, the stem and leaf extract of ginseng was fermented with L. casei liquid of 3%, 4%,
5% and 6% (recorded as L3, L4, L5 ,L.6), and then added to the basic feed (recorded as L0). The C. auratus with
an initial average weight of (25.00+0.05) g was fed for five weeks. Periodic samples were collected from the
serum, hepatopancreas, middle kidney, spleen and whole intestine of the C. auratus to detect the changes of relev-
ant immune indexes. A protective test for Aeromonas hydrophila attack was performed at the end of the feeding
trial. The results showed that alkaline phosphatase (AKP), immunoglobulin M (IgM), lysozyme (LZM), superox-
ide dismutase (SOD), catalase (CAT), and glutathione peroxidase (GSH-Px) activities were significantly higher in
the group with L. casei seed inoculation of 5% (L5 group) compared with the control group, and malondialdehyde
(MDA) activity was significantly lower in the L5 group than in the LO group. The gene expression levels of /L-10,
TNF-a, TGF-B, IFN-y, and IL-1f were elevated to different degrees in all tissues, showing spatial and temporal dif-
ferences, with the elevated gene level expression of /L-10 being more sensitive.In the protective attack test, the LS
group had a survival rate of 30%, the highest survival rate compared to the other groups.Under the present experi-
mental conditions, when the inoculum of L. casei was 5%, the fermentation of ginseng stem and leaf extract was
the most effective for the application to C. auratus , which could improve the antioxidant capacity and the expres-
sion of immune-related genes, and had a better preventive effect on reducing the infection of A. hydrophila. This
experiment adheres to the concept of turning waste into treasure and green safety, which provides a theoretical
basis for the application of probiotic fermentation of traditional Chinese medicine in practical production.
Key words: Carassius auratus; ginseng stem and leaf extract; Lactobacillus casei; Aeromonas hydrophila; antiox-
idant; immune
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