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TLR18, TLR19F1TLR21H9%20

# R B W OBEMR K O ITAF

(b AR ML R 227K 22, R AR g e TR BRI AL A8 P R B33 v, Y03 f2 SRR b4 TR SE0e &, 50X 430070)

FE: N T AR 44 K DI ISP Xt 38 Fi i (Pelteobagrus fulvidraco) & A TollFE 52 R K521, B 78 1%
T 7 SNSRI FE G FE i 44 D, B BH(11200 2260, 3950, 80304116600 TU/Kg), Ff 44 H y(5.0+£0.2) gff) ¥ #i
AT 1 O 2 B AR A S, SR A K SR 25 R 5 AT 1 5% 454K IR B8 (Edwardsiella ictaluri)UFE72h. T
BEAT(0)VFILE S5 (72h) RFE, BEMA R 4> B 6 R A I IRAE . SkB . R AN A0 A DU A 42, RG0S 7] 94 i 4
HRKD AN W AT JE TLR18 TLR19FI TLR21F: R Kk B 520 . [F)IN 7 B 6 5% 35 e 3% 2 £ () )L
W Sk B BERE. BN, BB BRAE. B LR ANBAIEE, R TLR1S . TLR19FNTLR21HE: R 7E 5 i fh
LA . SRR AN 4 KD K P 2 35 500 3 500 8 &) 0 1) A KPR RE; TLR18. TLR19AN
TLR21 R FE BT R I (1) 2 23 rp 38 2k, (B BIE wh 308 & de v WRDRE RO R 44 KD S RE AT R 3 &
FEFLWTLRI8. TLRIGMTLR2VAESLY o JBNE . JFEIEAIHT B () R0k, Moag Jo R D8 1) ik i 2 v T MURg i
TLR18. TLRI9FAITLR217E/ ) 2H 23 Hp 1R 308 A A e o 4 2 R D, I BE AR G, AF AL 45 SRR R il & &
PR 4E A 2 D5, AT DA 5 G g2 55 DR () 3R, AT 38 558 24 30 0 05 S i A= M R i 0

48R mHf; 44 KD, TLRIS; TLR19; TLR21

hE %S S965.1 CHERFRIRAD: A

A ZRKDR PRI ELE 2R, — ek, 1k
B £ e D, AR S Aok R T R,
He: ZDL(VDs) e 4 RD A E E TR A, &R
WG AL RTE 4 A4 B D, 4E4E RD, 577 T4
% W B 514 52 /& (Vitamin D Receptor, VDR)45 &
JG, FE 3 DR 37 K bR 4 B B s o e
e WD A WA FE E R R M AR A
% 5t K 4 WD B iR A, ZE L3
ARk 22 (A TR I, 4E AR R DIE AT LSS i 42 4
6 240 L DR 1) 23 WA RN R, DT 52 i) 92 4 i 1 1
SEHAE T, B RD,iE 2 5 T & A UM EEC(Pro-
tein Kinase C, PKC). MAP¥/(Mitogen-activated
Protein Kinase, MAPK). 7 fi5#C(Phospholipase C,
PLC) A1 BB D(Phospholipase D, PLD)%% 3% #H 2%
B, A S S0 E W 4 A R D th AT DU R T
T i e R I e 3 6 B 44 2 D3/VDR

ks B HA: 2019-04-11; 1837 HH#A: 2019-08-17

X EHS: 1000-3207(2020)03-0461-09

YT s R R CEW FLah P (4, B I
REFRRIEME AN, ARIRNIRZE .
Toll#f 52 4% (Toll-like Receptors, TLRs)/&—3K&
BB AR R0 43 ¥ ) 2 A (Pathogen Recogni-
tion Receptors, PRRs), & 74l HLAAK [ 26 K G g% A1 3K
B RS, TLRsE T 1 BpSHHE G, 12
BEREARAVIIMAMNX . B ERE R RS
) % iE£ X A1 TIR (Toll-interleukin-1 Receptot) ] fitl
Y IX 3AN L (R D RE DX 2 BR, B A X B4 S 4 1A
93 JEAA, PN X BEWOE (S S B, AT T G N
2P g R TLREE K R B ALK s 2, B RiE
fifigr 028 /D L 7 20F, KA TLR18. 19, 20,
21 22 2309 mFTEEA ", AR B TLRs R 51 ()
95 JEAA AN ), 4 PR A 0 TL R s 3 546 00 i J5 A0 28 1
JFR AT AR, 4 P9 FR TLR s 3 B A A% e e A4
OV W FE R B, TLR187] LUEAZPGN(FK M) LPS
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(IRZHE). Poly(1:C)(CGREIWLAHMIER) Al a7 A= H i L,
B bR R 41, TLR19FITLR213E 7] LUK 5290 2
F SR, = T R R S AR B SR AR, B —
RAE SR, T S B A 177 A4, SR
FLRAREIAE BT 2 — 2B 7

T A (Pelteobagrus fulvidraco) e T [E #E 1)
VOKFREE A, BT ST s E, 38 7
MUBEH 2K (HAER SIS T, AN A
GLIp3 AT AR BORB i, 18 B™ B A R TR, <9
SRR LR — A T R B R O, AT IR X
PRz 2 FH fii] 5% #8446 [C B (Edwardsiella ictaluri) 5l
TN AR GRS R TR AEE 2k B AN 24
Sz A | R, 9% B PRI EAAE AR R A AIRE e VSR Y
R, DRI, SR A E TR R T B, SR 9 B 3 B 0
JR R 1E BTa HIDCBIR I Rtz —

ENSM e i BURTIINCIE ST R A S DN D N R A
IR P50} il 52 28 A P T TR A S B R T S e A
AP () = Fh SR TOlRE 32 AR S RIL K TLR18 . TLR19
MTLR21FEIE W FEM, DR /R 4E 4L 3 DL 7E 2K 4
R T VR, 2 B SR AR 8 IR A 5 0 S K
T SR AR RE JT AR A, #1020 i th 42 ey 3 30 £ 2
JREZ (R A R 4 AR 2K D Y B K

1 MRERE

1.1 RIEERAHE

DA 2 AR IR ok A AR . BoKE O
DR K 523 A e 7 VR G ) RS AN [ 4 A 2
D & SRR IRL, TR BRVE TR WL 1
FELRBHR VRIS, % R BUR HBOER S, 85
TIN20% (1) 2808 KR A1, 2L T J5 b e il i
HR/NRRL, 37 C il 2R K KT 10%,
20 CUKFaRAERTH
1.2 Re&ERHIARF

R W T DR T, v TR
138 SR PR DL S HE R AR TR AE (R 4E R 2R D5 I
s, 1E RIS AT R T A 3 R %, 7R A R 4
W AR . AR IR A R, Rt YLk 240 5
FREE, Bhidk AR o . RS — S0 38 B (5.0
0.2) g 800 BN NFE K FRHH R GeH 120/ 4F
Y 3 38 A T PP (PN 4285 cm N B 70 cm). BEZHRER 1A
BN N A4S E L, M40 A, FREIRI L f K&
MK ZEIK AR B 1013 46 55 N 3EAT

A KA IS FF4212)5(2017.07.22—2017.10.17),
K PR MR RS, R MR2K(9:00 am Al
15:00 pm), B R FRHUE & 1 BN ZN 8 HE [116%),
PR R 2 b E R, H R AL,

PR o 1A Ak i DARF 3 5 i, 3 7 A A LR 22 DA
R R, WIS AT KL N 1.5 L/min, KA
£ 1 ZWAREARMET RS

Tab. 1 Formulation and proximate composition of experimental
diets

TRET GRHID BRI RV kv
Diet]  Dietll DietIll DietlV  DietV

SN %A kLT # ) Ingredients (% dry matter)

151 H Item

ik ¥ 10 10 10 10 10
i S Wk 5 5 5

FToREEH 2 2 2 2 2
Ty 10 10 10 10 10
IREA 30 30 30 30 30
T 10 10 10 10 10
S 10 10 10 10 10
K 10 10 10 10 10
R 1 1 1 1 1
AR 0.1 0.1 0.1 0.1 0.1
SALRET 0.5 0.5 0.5 0.5 0.5
g FRC 0.5 0.5 0.5 0.5 0.5
=EM=8 04 0.1 0.1 0.1 0.1
A 0.02 0.02 0.02 0.02 0.02
wER 2 2 2 2 2
%L%ﬁ?éﬁfi 0.5 0.5 0.5 0.5 0.5
4R D, 0.2 0.4 0.8 1.6 32
KB 8.08 7.88 7.48 6.68 5.08
IR (% LT # )Proximate composition (% dry matter)
Ka¥ 5.45 6.00 5.23 5.52 5.55
HER 4760 4725 4644 4696  46.12
FELIE 7 4.53 457 456 4.40 4.48
Koy 3.30 3.45 3.47 3.36 3.37
HHERD 1120 2260 3950 8030 16600

V(D) U BUR RN T Setakl): SA6H9198 me; BREREE
2995 mg; BiEZEA4560 mg; BilR$F4098.5 mg; FAL452340 mg;
TR k499.5 mg; FLEREG5700.5 mg; WRERE:70.6 mg; TRIREE
32.5mg; MiERH6.2 mg; HREREH0.2 mg; MifL4H0.6 mg; ERY
44984 mg; (2) VD44 R HURYI(ET i mRl): 4idERA
2750 1U, 44 3E 25 1U; 442 5K, 5 mg, 44 % B, 10 mg; 4EE
#B, 10 mg; 44 KB, 10 mg; JEFERS0 mg; % HR10mg; 72
[R4525 mg; MRS mg; WUEES0 mg; PLIRIMLIRS0 mg; M fig A
1757.43 mg. Wi~ MITERERA MR HCA TR A B ER]; (3) 4ER
D;TRIRY): AR AR I 4E A2 D5 (500000 TU/Kg). H1J Tl
BRAE A A A PR A W] F it

Note: (1) Mineral premix (mg per kg diet): NaCl 198 mg;
MgSO,4 7H,0 2995 mg; Na,SO, 4560 mg; K,SO, 4098.5 mg;
CaCl,2H,0 2340 mg; FeSO,4 499.5 mg; Calcium lactate 700.5 mg;
ZnS0O,4 7TH,0 70.6 mg; MnSO,44H,0 32.5 mg; CuSO,4 5H,0 6.2 mg;
CoSO, 0.2 mg; KI 0.6 mg; Bran 4498.4 mg; (2) Vitamin premix
(perkgdiet): Vitamin A 27501U; Vitamin E25 [U; Vitamin K; 15 mg;
Vitamin B; 20 mg; Vitamin B4 20 mg; Vitamin B, 20 mg; Niacin
50 mg; Riboflavin 10 mg; D-calcium pantothenate 25 mg; Biotin
5 mg; Inositol 100 mg; Ascorbic acid 500 mg; Bran 1757.43 mg.
This premix was specially made by Nutriera; (3) Vitamin Ds
premix: Coated vitamin D5 (500000 IU/kg), which was provided
by Nutriera



3 1 28 AR AR R YE A KDL RIS IR T X 3 i 4h AR K I TollFE 2R TLR18 . TLR19FITLR21F¥) 521 463

16.0—26.0°C, ¥ fif 58 W E K T°6.0 mg/L, A AIKE
f%7F0.5 mg/L, pHTES.0Z 47
1.3 HKMEERNE

ARSI SR G, NEA B4R M0
(FANEEYLGCRE), FRE, F Tt H R4
KAEbR.

WG(%)=100x(FBW—IBW)/IBW

TGC(%)=100x(FBW""~IBW"")/Y txd

FCR= /5 W 5/ 0 R j 106 2

FE(%)=(fa A 0 3 5 5/ S 4 R &)< 100

SUR(%)=(f AR & R H 2 /A 16505 ) > 100
A, WEER R E R, TCCERIR R E; FCRE
NEEL R FERREIER, SURR R %,
FBWHIIB W4y 53 4 f0 A4 1) A A4 Joit & F0 A1) 44 o7 &5
ARNFFFREL, tHFRTEKE
14 HHXW

KSRGS WG, B BE NI LS5 %
TR, S ] O A A TR AT B SR, A A
Fidq o005 W £ 77 %5 (Brain Heart Infusion, BHI) 55 7% 5
FH T T A B K B VA P A R 93,14 10" CFU/
mL (TR S0 AT EAT 795 904 58 1R B AR ),
B 2 MG S0.1 mL 1 B, B R AR A,
KAE TR, AN, BUEE 5 6hJT 4 W58 3 51 1 1 IR
FEIR, 1SR BURE 5 P A AR T4, TR & SE I
HIBE T2 e DR AP 3, Horh S R4 22(%)=100%
(1-SEERH AL T 2/ 5 B BB T 35, T U RT (0)
MILF 5 (72h) KAE, FERFASKAE 1L, AR 2
SO A% I Sk B RBE L R HT i DY AN 2 R,
FE6FFEE R AL KT B Rk,
s #E. BRAE. B ER. ANBAATE, BT B
H LT RN TR ZGER, SR G AN-80°C & H
1.5 $EFRE9NIE

FERFIFNEE TrizolJJ H Invitrogen
7], Sample Protector. DL2000DNA Maker. Pre-
mix Taq' (TaKaRa Taq'" Version2.0)H i 3 i 7
ﬂé‘ﬁPrimeScript® RT reagent Kit with gDNA Eraserl4
H A TR CRE)A R A ], 2% € il A &
Hieff ™ gPCR SYBR" Green Master Mix(Low Rox
Plus)it 5 3 &A=V RHEL (L) AR A .

SRR S &R FIHINCBIEE EH Y
Tt TLR18H: K [7 71l (GenBank: KY123645.1).
TLR193%E R 7 #1|(GenBank: KY123646.1). TLR213&
[X /¥ %1l (GenBank: KY 123647.1)Fp-actinE [N 4
(GenBank: KM673246.1), F| F Primier5. 03 {1 ¥ 11
FREEF 519, 5190t A TAEY A & & .

BRNAMIZEUFIcDNAMA R  WUEFM

RURAL, MtrizoNE IR B B RNA, =2 A&
RNA M Nana Drop 23 Jt: 't BE 1 5 o FE A1 40 i
A0/ Arso/HTEL.8—2.0 Byt i vk fist FEL Ik S5l 7 28 S A
18S 2% s B 52 I% Mt H.28S 2% 4l¥ 52 & /& 18 S Wi £if o
cDNA % —4E 1194 1 5 i PrimeScript” RT reagent
Kit with gDNA Eraserid | & 7758647 . H it 47
K HADNAMBR KRB RMAER: 5x gDNA
Eraser Buffer 2 uL, gDNA Eraser 1 pL, Total RNA <
1 g, MTCHEZEMWAKELIO pL. MM 42°C
2min. IRJEHEAT SIE RN . [N FR: 5% Prime
Script® Buffer 2 (for Real time) 4 pL, PrimeScript®
RT Enzyme Mix [ 1 pL, RT Primer Mix 1 pL, F [
ADNAFR 2 SR 5 B 10 pL, JnTc B 28 1 /K 22
20 uL. JeM2kAF: 37°C 15min, 85°C 5s. AR
cDNAJEA-20CUKF P AR-A7 4 o

RT-PCR L1533 () c DN A N EE AR F Quan
Studio 6 Flex RT-PCRAXHZEATH 4, Real-time PCRJ%
Jifk %: Hieff' " qPCR SYBR” Green Master Mix
(Low Rox Plus)10 pL, " FE514) (10 pmol/L) %
0.4 uL(3E 2), cDNAVA T2 pL, I 7 187K 2520 pL.
SR 95°C 10s, 60°C 20s, 72°C 20s, 404
{EEZ S

% 2 Real-time PCREFFI S|4
Tab. 2 Primers used for real-time PCR

% HName J¥%1Sequence (5'—3")
TLR18 Forward GGCACAGCTAAGGAGTGTCATGG
TLR18 Reverce ~GGCCAGCTCAATCACAGACAGAG
TLR19 Forward TCCGAGGCTGGAGGAACAAGG
TLR19 Reverce GCACCAGTCGCTTCGCAGATAC
TLR21 Forward CCAGGCCGCAACATAGTCGATAAC
TLR21 Reverce AGCACCACTCACTACGGAGGAAG

p-actin Forward GGATTCGCTGGAGATGATG
p-actin Reverce TCGTTGTAGAAGGTGTGATG

1.6 HIELIE

mRNAZ 15 8 2t A7 M0 B2, It
HAACH=(CHEFE R -Ct N 2 3R] ) g g9 5y —(CrHE IS R -
CtH %%)xﬁﬁﬁgﬂ, RIGE R DL S EAAR R R,
K HSPSS16.03 4T B [K 3 77 72(One-Way ANOVA)
I3 AT, A 4H ) 25 S B 35 (P<0.05), % XS A IR 1%
(Duncan’s)#£47 2 H LU .

2 R
2.1 (AR ED AR KR B A4 K

AL
& 35K, TR RN 4E AR 2D X B A 4]
I TGCAIAF I K% A 52 (P>0.05) . M4EE %
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3 TEANPRNEERDNEFEYEE KN

Tab. 3 Effects of dietary vitamin D5 levels on the growth performance of juvenile P.fulvidraco

Tl 4 D5 & B Dietary vitamin Dj level (IU/kg)

Hfiindex 1120 3950 8030 16600
YIRIREIBW (g) 5.53+0.08 5.51+0.07 5.55+0.03 5.56+0.06 5.32+0.15
LRIEFBW (g) 26.15+0.63 24.000.66 24.93+0.60 25.91+0.99 26.99+1.37
RIERWG (%) 3732492 335.9+12.6° 349.2+11.6% 365.5£16.0°  408.3+27.0°
HABAEKRZHTGC (%) 0.0600.001 0.0560.001 0.058+0.001 0.0600.002 0.063+0.003
TR FE (%) 0.63+0.02" 0.58+0.01° 0.62+0.02" 0.65+0.35" 0.71+0.42°
Tk ZFFCR 1.60+0.05" 1.74+0.28" 1.63+0.05" 1.55+0.08" 1.43+0.09°
1FiE 2ESUR (%) 93.33+1.36 95.00+0.96 95.00+0.96 95.84+0.84 95.84+0.84

T [ —AT PR A B AR TR R AR ZE 57 1935 (P<0.05)

Note: Means with different letters in the same row are significantly different (P<0.05)

Dy IR FE H16600 TU/ kgl 35 4 £ 4% o 2 A fa) k)
BEIR B 5K, Tk R E R /NP<0.05).
22 EARPYEERDHRINKEERRSER
BT ERE 1%#FKE’JE¢HFJ

K ANTR, GRS 2 AR I S, 4
E DK N1120 TU/KkgHY, %ﬁﬁﬁ KRBT RIEE
i, H O RFRGE T 3 bl A4 T k) o 4 AR 2Dk B2 1)
e T 3G K, By DR AP 28 B A ARk o 24 A D5 IR
THEECN, 75484 R DS E 16600 TU/Kgh, f
PERI ZRIL B 5K

4 FEIRIChEE EDR KA S A R R

Tab. 4 Effects of vitamin D5 supplementation on the disease re-
sistance of P. fulvidraco

Tk e 4 2 D5 7 & Dietary

T H Ttem Tiﬁiﬁﬂ(d) vitamin D level (IU/kg)

1120 2260 3950 8030 16600

S A=A 1 12 10 9 8 9

(J&)Death number 2 5 5 5 4 3

after challenge tail 3 5 5 1 5 1

BAUET AL

(F)Cumulative death 19 17 15 14 13

number tail

EYiY A

Cumulative mortality (%) 34.54 30.90 27.27 25.45 23.63

S RY FE Immune

protective rate (%) 1054 21.05 2632 31.59

23 EHFETLR18. TLR19FTLR21EEB9LE LR
VoK)

PLTLR19%: R M TLR2 15 I mRNA % 1A & e AI%
FILI %t B 20, DLTLR18E I mRNA % ik & i ik
IR A R, REWLAL . kB BAE. BBk, Fl.
B8 AL B BB N A WE RS AR 3 R
mRNARIE EFEAT O &5 4, 15 2158 it ik
SFRFE PR I mRN AL 2R %15 50 A0 B (B 1), 3NTLR3Z
R FRFERLE B LR # 0 AR) 2, o, TLR18%E

ERIE S B o AR AR JUE (19 3% 08 228 =1 (P<0.05);
TLR19FERI7E 3K B F0 LI v 1) 20K B 98 (P<0.05);
TLR2 135 R/ LA H (1) 208 = ¢ =1 (P<0.05)
24 MZELKEREIIERFETLRIS, TLR19
FTLR21EE

TLR1SEE mRNARIEENT L H & 2
AR, AR TR R K, B JS, TLR18 mRNAR
REESE . AR, BRI ot A i e Sk
HTLR18 mRNAFRIA R MR VD, & 582260
H116600 TU/kg 2 2 T At AL BE2H, 7E8030 IU/kg
I} ik B 5 IR (P<0.05); MEIFTLR18 mRNARKIA &
B A ) 4 A2 R DS s T R B (P<0.05); AT AE
TLR18 mRNA X & 7E 16600 TU/kgh f¢ i1, ££3950 TU/
kgl R 1A B 5K (P<0.05); M 7E AT TLR18 mRNA
FisBAARIKE4E4: RD, A FELH (1120 TU/kg) 2 2
T H At AL 3 4H (P<0.05) .

TLR19EEMRNAFRIEEHNT L HE 3
AL, MR RIAH LG, R IR A B A ik
JEVD A HRZH 1)K B, BEEJS TLR19 mRNA I IA
AT BT, Sk EREE VDAL EEZ (16600 TU/Kg)
ZHE RN FIE T HAR AL, (HERA B E 2 R P>
0.05); fEMEAE. FFAEFIHTRZ S, TLR19 mRNARIL &
Sk AR KD KA R R FR(P<0.05).

TLR21EFE mRNARIEZEWET L H & 4
AR, FIBCEERTAR B, 72K RIE . JHEAN AT i
i, B35 J5 TLR21 mRNA MR I B & T BT .
SRR, BTG, TLR21 mRNAJE R 314 6 2 1A
B VDR B T R i 2R B A (P<0.05) . 1R
4Ff G U, IR B VDL AR 4116600 TU/kg)i%
BRI R0 B K T HAth AL BE2H (P<0.05)

3 it
TollF: 3 A FmRNA ™ {4 73 A7 A2 A 1 £ 2
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HIANH | (HA R B TLRIE K FEAS [F) B F 2k %
XA . CA R, B S X (Icta-
lurus punctatus)f', TLR18+ TLR19FITLR217E i
R R R R IE B i, A AR R B E A
xt# ) TLR1STE K PP (Salmo salar) ISk & 45
D, LR A 5 A B, TLR19FITLR217E KT

_
=)
S

o]

Bt TLR18HE IR ek
TR TLR19FE R AR Feik &
Relative expression of P/ TLR19

Relative expression of Pf TLR18

NGRS

Various tissue

Various tissue

VESE R SK R BRI h Rk B, TLR21{E 6
(Ctenopharyngodon idellus)¥] B¢ k. Sk 5 A0 AT A
Rk B . AW, TLR18. TLR19
MTLR2IE PTG I () H 23 3546 Rk, Horh, TLR18
TE BT H 208 8 B, (ELFE Sk B AN A A () v
15, MTLRIOMTLR2IEREH IR AR RE ST

R0 TLR2 1K TR % 255 5
Relative expression of Pf TLR21

¥ SO N S &
FIT ST O gl
ﬁb@ & L %Q%\Q& &a% )
¥ I
&
ENEE Rz NG

Various tissue

K1 #FATLRIS (A) TLR19 (B)FITLR21 (C)3EmRNAA LKL Hi
Fig. 1 Tissue distribution of TLR18(A), TLR19(B), and TLR21(C) mRNA in Pelteobagrus fulvidraco
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EFFECTS OF DIETARY VITAMIN D; ON THE GROWTH AND EXPRESSION OF
TLR18, TLR19 AND TLR21 IN THE JUVENILE YELLOW CATFISH
PELTEOBAGRUS FULVIDRACO

GUO Xun, CHENG Ke, MA Chun-Song, CHEN Xin and WANG Chun-Fang

(Freshwater Aquaculture Collaborative Innovation Center of Hubei Province, Hubei Provincial Engineering Laboratory for Pond
Aquaculture, College of Fisheries, Huazhong Agricultural University, Wuhan 430070, China)

Abstract: This experiment was conducted to study the effects of dietary vitamin D5 levels on the growth performance
and the expression of TLR18, TLR19 and TLR21 in Pelteobagrus fulvidraco. A total of 800 healthy Pelteobagrus
fulvidraco with an average body weight of (5.0£0.2) g were randomly assigned to 5 groups with 4 replicates per group
and 40 fishes per replicate. Juvenile yellow catfish were fed with the basal diet supplemented with 1120, 2260, 3950,
8030 and 16600 IU/kg vitamin D;. After a 12-week growth trial, 50 fish from each treatment were injected with Ed-
wardsiella ictaluri, and the fish were challenged for 72h. The spleen, head kidney, liver and anterior intestine from fish
in each group were collected at 0 and 72h after the Edwardsiella ictaluri challenge and were used to detect the expres-
sion of three toll-like receptors, i.e., TLR18, TLR19 and TLR21. Meanwhile, the muscles, head kidney, kidney, skin,
brain, gill, spleen, stomach, anterior intestine and liver were collected from fresh nonexperimental yellow catfish to de-
tect the tissue distribution of TLR18, TLR19 and TLR21. The results showed that different levels of dietary vitamin D5
can significantly affect growth performance. The 7LR18, TLR19 and TLR21 genes were expressed in all tested tissues,
but the highest expression was found in the spleen. The Edwardsiella ictaluri challenge significantly increased the ex-
pression of TLR18, TLR19 and TLR21. Different levels of dietary vitamin D; had a significant influence on 7LR18S,
TLR19 and TLR21 gene mRNA expression in the head kidney, spleen, liver and anterior intestine both before and after
the pathogen challenge. These results showed that appropriate supplementation with dietary vitamin D5 can stimulate
the growth and pathogen resistance of juvenile yellow catfish.

Key words: Pelteobagrus fulvidraco; Vitamin D3; TLR18; TLR19; TLR21



