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D# -, #A, HEE, N, xdRkX

JTARAEAON BB Y AN, TARE B SRR E SR, TR )M 510640

WE: N T HEY KE KLY (Cirsium japonicum aqueous extract, CJAE)X} K 1 2 /i i1 5 J% B (largemouth bass
ranavirus, LMBV) Il 7& M, ASAF 5238 i AN SE 85 4381 CIAE 95T LMBV %05, CCK-8 SXHKHIER] CIAE 7881k
Yl ffl(Siniperca chuatsi brain cells, SCB3) I Y% 2 ¥ i < 1000 pg/mL, CCso {H N 1487.0 pg/mL; qPCR 5 [A 4 G i
PELILYR R CIAE 1 LA &3l 978 5 4% i 5 MCP & 1 /£ SCB3 4l il P (9 323k, ECso ff N 457.3 pg/mL; 1 H CJAE
7E LMBV [ Af55 52 1 1y B x5 22301 3R 43 H135 31 98.46%5 99.31%., CJAE #% 0.5%. 1.0%5 1.5%5& 75N % 5t
TR, ARV T SR 45 15 dJS, LA 1x10° TCIDsg LMBV X7, 45530 CIAE 7] LR 35%~60% A9 1972, I
BT 6 d ME K D BT SUR TS DU, 25 RRBMAE . AR . B RS W3 09 B 2 G 87.57%~99.99%; ¥ It
FE 70 5 255 T 2 I Sk B F5 400 R A5 S 7 | A 35.88%~60.75%; mRNA 2635 I 1 45 5 26 W CTAE 180375 77 Wt % i [N
(FeyRIa, CFL. Lyn)H)3%3k; 2040 H&E Y (045 B CIAE B Wy8i4% LMBV JBL i il 59 K 1 B 4 0E, #E— B BF
5 R, CIAE BEFIEHR AT UL-10)FRBIFMHER R F(TNF-a. IL-1B)IFRE, AWRAZEHE~RT CIAE Hi

LMBV ZURS5HUE, AHEHMNAHTH LMBV #2448 7 3641,

S KBTI, KBS ECy: 7R ST
TEHE: 1005-8737—(2025)01—-0103—14

HE S ES: S941 NHEFRERS: A

K O H i (Micropterus salmoides), SFR M
fii, JEFREFEEMFFHMAIE, FHEMAEE w5 E
AT o SR, Bl T 2R 5 35 5 RIS 1) AN 7 22
Ft, KT EE 5T 9% B (largemouth bass ranavirus,
LMBV) i it A7t @ A 20, Jf 3 i K24 3 i
KU LMBV S8 FUL AR SR . kBT R
JIR 19 20 T {4 AU DNA SRR, HEPI41 99 kb 7245,
e FLAE 1991 4F 36 [ 8 HL 3k M i 2R i % B0, 3k
[T 2009 4E4R3E T LMBV 32 19915, LMBV
SRR 1T B R A B 07 | P R RO, e
R, TR N K EIETE, 51K 90 B X2 |
RNEAN I 5 AL, R R EHLIASE

KRB 2024-09-19; f&ITHHA: 2024-11-12.

To o M HR B2l b 36 B8 0 IO i 32 R AR Fee . 41D
il LMBV 3458 5055 55 75 3 AE RO 42 9 5L 1A
FEHL LMBV @R Y25 Wit 5% i S B Hh R 4 1
i 5t . LAEHL T (Viola philippica) F ¥ i% (Coptis
chinensis Franch)EE3287 . $ TN (Acanthopanax
senticosus) K UK F B LR DL 4R
LMBYV 5 MRV BHEEAATG RO . i SRLL60
(chelerythrine)®™ |  EGCG
gallate)' | HAHIH (piperine)'?! . /NEERH (berberine)!'
S5 rp s 2 BUR DL KM B K (quercetin) & 5 FR ALK
MR AU R B P LMBYV 3958 | IR
FET B AP E M

(epigallocatechin-3-

BEEMA: | RE AARF AT H (2022A1515012556; A48 4R B2 B Wr R 15T o0 30 B (XT202305)); )7 AR R R
bz 39y T A B 55 BT 35 AR B A 55 5 10 H (PY 2024008, PY2024007); J7 R4 5 & 2 B 16 W57 8 5 Se 8 = 10 H

(2023B1212060040).
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K& (Cirsium japonicum)sK J& T 4P 4], &
ZAER BT Y), R4 EZ A M, #IA
B fRDRERORE H SR DA K (P E 25 ) i HLE
RTRHRBCT 2R 16 P sy B 1k im ™ P
RN FrR T o O TR, K
KLY (Cirsium japonicum aqueous extract, CJAE)
Ry R ] 1 b b ER 43K R PR E A K52 T8, &R
B SRS . R IR SR KET R
B B 2 A A ) —— 7 3% % (apigenin) . MIZE A
¥ (pectolinarin) . ZZ 4L (linarin)2% K43 %) B T
# (hepatitis B virus, HBV) I #IHITE M, % B A%
F 510 eE T B A R HBV 7€ HepG 40 A
SEHIIIE PR, K b e R 22 1 BT 2 ) B 2
A aE I ELAE ] 3¢ AR B (3CLpro) & 15
L SARS-CoV-2 1 P02, 3R B A aif $2 49y i LA
ELEA e B B o F— 20 9 3R WA K i 2K
1A Wy ik 22 245035 A B 1 R {5 o 3 A
PN AH OC PR -5 5k, DT IR 5 AE PR - 1Y) 4 4
RIFHRAEM . wrixt LMBV M58 & 3,
LMBV ST, §5 5 R K R HAFET, JFRM
SR 3 TGN N 1 S ST BUR LN N 8
CJAE #L LMBV 2R, LIAHT LMBV 2549 bF
KB HEA

1 HRSH®

1.1 REHR

% i 40 B & (Siniperca chuatsi brain cell 3,
SCB3) )™ AR A 4 Bl2= B sl ) LA WFFE WK 7=
o EWF T AL, LA 10% FBS i L-15
Frigidt 25 CHiE, LMBV MIAWFSRE 45 A
ARAA M LT R R (R IR Y S0 K T M
[(15.0£2.0) gl [T 2= 48 1% 1L 7l o 1 2R 5 5
Y%, % PCR KrilfERR LMBV!'” | ISKNVP
RSIV?! | SCRVIPUg L, %t LMBV MCP £
NARBFFE 2 H 45 P KRB KIRYI(CIAE) 10 : 1,
Sk B Ry KB R AR, W AT AR
FERKFRHEABRA A
1.2 CJAE xf SCB3 {ifn &M/ =L MME

CJAE X SCB3 4l 5 P /% 41k I 2 % H]
CCK-8 545 . 2B SCHR[10]7E 96 FLANMIE: F= 4k h

}i9% SCB3 #iffi = )=, HALANA 100 pL L-15 #i
e CIAE (2 ¥k B2 40 5 2 2000 pg/mL .
1500 pug/mL 1000 pug/mL 500 ug/mL 5 250 ug/mL),
VS ARIMZGFLVE X IR, W E 48 h JFHEFLINA
20 uL CCK-8 i3, 4kZEWFE 4 h, IE ODyso, HHE
THA A CIAE XF SCB3 4 ittt/ 42 4k
21 6 55 78 R (%) =4 HR ] ODys0 fE—
SEHGZH ODyso 1H)/ X FEZH ODyso fHx100%
1.3 CJAE {&5Mi LMBV iE4EME
1.3.1 SYBRgreen qPCR 7%l CIAE & 5h
LMBV &% S MCE[10]17E 12 fLik 3%
SCB3 4t 2= 2, LA LMBV #BE (2 mL,
100 TCIDsy/mL)F 25 CHfHE 1 h, Fdi LIEW,
PBS T ¥k 3 K AL 2 mL L-15 i B8 CTJAE (&
W SE 4351024 1000 ug/mL, 800 pg/mL ., 600 pg/mL .
400 pg/mL 5 200 pg/mL), 25 CH4RZLMEE 48 h,
BiJ, MOS80 C-E R E M 3 Ik, Lk
TR R B T IR P G R & 42 . DNA 1E
AR B, ¥ BBV 4% ChamQ Universal SYBR
qPCR 77 & Be il /e iR &, #E4T SYBRgreen
qPCR ¥ 3%, 115 LMBV i #4508, g
LMBV J5 A4 25 (CIAE) ) SCB3 4 il 5 354 g FH
P XT B AR B8 T 51 A 355 CJAE % LMBV g4
iES
HIZ(%)=(1-A/B)x100%
K, A NIMARRMKE CIAE J§ LMBV [1##5 D1
B B M BHMEXT R ZH LMBV A% D15,
1.3.2 [EBAEETEENE CIAE KIMHT LMBY
EHE 42 5%10°N/mL SCB3 4 i 422 7 2= 1l e $h 5
FBIEFRILERS mm), 25 CHFRRPZ)E, Fiadh
FEW, A LMBV 41 g 55 3% (1 mL/fL,
100 TCIDso/mL)F 25 CHFHE 1 h, 7 LIEWH,
PBS %%t 3 IS A 1000 pg/mL CJAE, F25 C
UkSEWIRESE 48 hy 72 h, EIEREIEUL, PBS TEE 3
W, ZRSCER26 1K T 2 R [ 2 20 min
0.1% Triton X100 j#i%E 10 min. 1% BSA #[4]
30 min. —HL(HL MCP ZFEREHLIK, 1+ 1000 k)
4 CWE MK . K ZPU(AF647 brid FEPr e
GEBLIR, 12 1000 FiBE) 37 CHOLIFR 1h, 1 mL
DAPI FiBE¥ (1 = 1000 & HB) 37 CHEOLIEFH



5514

T KUK IHK T RS R D 105

10 min, 355 ITADL DR I 2 3 55 1L v 0 B
W, OG0 (Zeiss LSM710) T WL&E,
1.4 CJAE 7£ LMBV FRRE4aREM ENIRE
HEUREER
141 CIAE ERZHMMBEIBREIIRIE =M
Tao 201, 48 LB SR AZIR, L 1000 pg/mL
CJAE TALEEAE 1 h, ZJ5/MA LMBV 4 ii# I
W, 4 CHUETE 1 h, PBSYEYE 3 WKJG,
fifE FR AL, 25 CARZLIEFE 48 h, WURANML &2 Tk
fill 3 YHEHUE DNA, #% 1.3.1 SYBRgreen qPCR J5
AT DU 2, 758 CIAE BHIRSEEEZE
B fig
142 CJIAE ERBNEMBEMFZIUARIE =
W Tao %P0 48 fLEFRANMEEH)Z G, A
LMBV #ifiud Fi5, T4 CE&MFF#E 30 min,
PBS %k 3 W, L 1000 pg/mL CJAE 4 C4ksE
WEE 2 h, ZJEH IR, 25 CUREE
48 hJm, WAL R VRl 3 IS FREL DNA, #%
1.3.1 SYBRgreen qPCR J7 ¥ #4793 5 45 DUECR I,
WF5T 259 BH AR 5 AR 9 fE
143 CIAE ERSBEHMBEMFSUARIE =
MR Tao %P0 48 fLARKG A ERIZE, WA
LMBV 4iig 5 B, oT 4 C&M F#E 30 min,
PR E 25 CHAMTIEE 4 h, ZJ5 B fths
F23E, L1000 pg/mL CJAE 25 ‘CAKZEIEHE 48 h,
Wi I B Rl 3 IRARIUEL DNA, #% 1.3.1
SYBRgreen qPCR J7 ik b4 79 7 48 DLER: N, wif
ST LW BH Lk s 75 5 1 1Y) RE
1.5 CJIAE R#Hi LMBV iFEME

SRR R TR RS A 4 4, R4 100 B, FF
FE T 52565 MFE (60 ¢cmx100 cmx70 cm), 4351 FREL
5.0 g. 10.0 g F1 15.0 g CJAE FE/3 1A% T 100 mL
KT ddH,0, 4374515 5 1000 g HEA A
FIA A 0.5%. 1.0%. 1.5% CIAE HI4aEl, 7850
TRy e, 4 H A 2 Uk, Xof I e M Ak ]
Mo LN 15 d )5, AFAIREHLE 40 B, IR
100 uL LMBV ZHf055359(1x10” TCIDsy/mL), I
BEJA Fe M KA (40 cm=30 cmx40 cm), 2L
R, KRR E 25~28 C, HRWEL ., 07K
AT GO, el EAE e, FIfAET R R,

HUACRE A S IR AR 1 RS . RRDE . EE . AT
g I RUG B A L DL R R 20 d R AETE Y 0.5%
CJAE 4. 1.0% CJAE 415 1.5% CJAE 41 K I1H%
Ly A O = T 177N B 77 1) =T AN i
HU4H 24 DNA, ## 1.3.1 SYBRgreen qPCR J5 ¥ &
o B 48 DL . 0 0l BURR e A iR BB T2 K 1 R i |
CJAE ZHIFAF G K O R Hl/E A2 F,
H&E Qi )5, WiMgimes.,
1.6 CJIAE Xt KOE&LE B MaEREE 80

%% Wang 227 L FITC Fic i il f 7 1S
B (Nocardia seriolae) ki), MWE CIAE X
R T PR A3 B P 20 I W BE T 52 CTAE $i
15 d J&, HARYLE 5 B, RAMAL A4
53 BB & R AR P A\, R R Gk
B 202 AR I8 2% 10° S /mL Sk B 4 S
2x10” cfu/mL FITC #Ric (Ol fais+ KE T 25 C
HWEE 4 h )5, 1200 r/min 2.0 30 min, FE4 FE
W, UUTEAMMIA] PBS JHUE 3 WKUE, BE/ELL 1 mL
PBS WK FANM, AR HT CIAE XK
TR 00 31 VB 1 40 7 I B D A R )
1.7 CJAE MAXOB&HEZHEIERE mRNA &
pr gt A A

CJAE AWML 15 d )5, H4BENLEL S B, R
2 21 RNA $2HGR 57 £ (Vazyme, B 5070 314 U
JIE | Sk B ZHZ RNA, %kl cDNA (Vazyme, B
)0 A Wu 258 ST 1 592 AR G FE N SYBR green
qPCR 72, 2 243 CIAE Xk F1 B 1/ - 16
(interleukin-1B, IL-1p). IL-10. M IRIEH T -a
(tumor necrosis factor-a, TNF-a). Fcy 521K Ia (Fcy
receptor la, FcyRIa) . FcyRIIb . [ 2 B2 4 B
(tyrosine-protein kinase, Lyn) . JL3I & H A HE H
(actin related protein 2/3 complex, subunit 35,
ARPCS5) . W37 1 & (cofilin, CFL). W& ki 24
Jifd B0 25 IR F- (neutrophil cytosolic factor 1, NCFI)
FH mRNA £ B m, 519FFmE 1
FiR o
1.8 HESG I

X} CIAE TE85 i 41 i 2 b 0022 2V B 43 Hr
LMBYV 48 D8 A i A7 5K R 5 2253 Hr (SPSS
23.0). K F RS G A OCIE ] mRNA kAR b 1)
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Tab.1 Primersfor immune-related genesand LMBYV detection genes of largemouth bass

JL |2
GIL T4 B AI(53) GenBank % %5 }%‘B;Ltf}‘f/ B kR C A &R
primer . oy GenBank accession p annealing ) .
primer sequence (5'-3") fragment gene description
name number temperature
length
LMBV # DL 34 54 primers for LMBYV copies analysis
MCP-F TTGACAAAGCGCTGTACGGTGGA FR682503.1 171 60 LMBV X% HEA
MCP-R  TGAGCACATAGTCGCCCGACCTG LMBYV major caspid protein
SCH E & PCR B4 primers for real-time PCR
TNF-a-F  GGCACTCCAGCATCACA 0K493793.1 149 60 S 11 B g e R R B TR T -
largemouth bass tumor necrosis
TNF-0-R  TGGTTCACGGCATTCAC factor o
IL-1B-F  GGAAGCCGAGATGAAATACAAGATCCC XM_038733429.1 204 60 JC RS A 21
IL-1p-R  CTGCGCTCAAACACTATATGCTCT largemouth bass interleukin 1B
IL-10-F  TCAGGAGGTGGAGCAGGAC XM_038696252.1 187 55 KRS ZE-10
IL-10-R AGGACCAAGATGGCAACG largemouth bass interleukin-10
FcyRIa-F  GGTGCCCGAGTTAGACA 0K258092.1 255 60 KB H5 Fe 1K FeyRla
FeyRIa-R  GGAGGACCTGGATTAGATT largemouth bass FeyR1a
Lyn-F TTATGTTGCCCAAGTTGACACC XM_038718775.1 282 60 e 1 LBy i 2 1 B
largemouth ~ bass  tyrosine-
Lyn-R TGTTTGATCATGCTGCCGAT protein kinase lyn
ARPC5-F TGAAGAACCCGCCAATCAACACA XM_038718963.1 225 60 KO R shE A CEH
largemouth bass Actin-related
ARPC5-R  CCAGAGCCTTTTCATGCCACT protein 2/3 complex subunit 5
CFL-F  CACGCAGACGCTGACCT XM_038699110.1 106 60 PNEESS k=I5 S ES
CFL-R  CCTGAGCCTTACGCACC largemouth bass Cofilin-1
NCF1-F  TCATCAACCTGCCGCCTCA XM_038707662.1 334 60 S 1T B g e 2 B
largemouth bass  Neutrophil
NCFI-R  TCCAAATAGGATGCAGGAACCC cytosol factor 1
p-actin-F  CCACCACAGCCGAGAGGGAA MHO018565.1 255 60 K11 BB iy 2 KL - B-actin
. largemouth bass housekeeping
p-actin-R  TCATGGTGGATGGGGCCAGG gene-f-actin
ek 3. I 12
SCRA ] SPSS 23.0 BRAFFEAT S REA ¢ K5y il
- . . 2 0l —
Bro 472K A GraphPad prism version 8.0 %X = (1).3 T o
=edl
#5345, 3 HFIFH Log-rank (Mantel-Cox)i#E4T i3 5 08
) B 071 *
o, P<0.05 fRRBETEZESR, P<0.01 UEM < 06f
-
0.5F
WHEERES 03l
= 031
2 BREHH & 02
0

2.1 CJIAE £ SCB3 MR LR EIRE

KM CCK-8 S8 rHr ARV CIAE Xf
SCB3 4y sEE, 45 R an& 1 F7s, 2000 pg/mL
55 1500 pg/mL CJAE ¥ SCB3 4ififd 48 h J5 3%
FEAIK T SCB3 M4 LI J1; 1 CJAE<1000 pg/mL
1) 45 20 22 1] LA K 5 5%t R 4 22 (] %) 240 i 0 44 6 &
EVEESR, HIHAMRES 1000 pg/mL fEH
CJAE 7f SCB3 4ififi b K% EH. KA

2000 1500 1000 500 2150 0
CJAE¥ J¥/(ug/mL) CJAE concentration
Bl 1 CCK-8 #4347 CIAE %I SCB3 41 ju a1k 437 4% 5
5% LA L, * 25 5 .35 (P<0.05).
Fig. 1 Toxicity analysis result of CJAE on SCB3

cell through CCK8 detection
Compared with control group, * significant difference (P<0.05).

GraphPad prism version 8.0 114 CJAE f CCso {H
}y 1487.0 pg/mL,
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2.2 CJAE K5 LMBV i&ES ECs MIE
CJAE {KA4hHT LMBV I Pl 52 43 91 5%
SYBRgreen qPCR 5 IFA 7 inZy J5 s 4% DL 4L
25 5955 MCP MR, 450K 2a
fr7s, 1000 pg/mL., 800 pg/mL. 600 pg/mL .
400 pg/mL CJAE ZH LMBV (R 41 2845 51y
98.79%. 96.12%. 87.52%. 56.16%, ¥ EMKT
Xif B (P<0.05) o BiflJe X 45 2L il b4 T 9005 40 AT,
45 R, CJAE % LMBV (3 HI/E ] ECso (5 A

a

(=]
X
—_
(=3
©
T T T T T T 1

6.0x107 -
5.0x107
4.0x107
3.0x107
2.0x107
1.0x107

0

W TEHE DL $}/copis/uL virus copies

1000 800 600 400 200 0
CJAE¥: E/(ug/mL) CJAE concentration

457.3 pg/mL (& 2b), Ky T 2L 5 UE 259 B %
BERUR, RHAEEDOGERN T LMBV MCP &
FBE kK, 4558 88, SCB3 41 CIAE
(1000 pg/mL)BH B FEAL T 2860 4 (8 3), Giilsh
IR, CIAE Wk & B AL T2 6% qE,
H1 CJAE 48 h AHH# T LMBV 48 h ZH75¢ 6255 4
RS T 85.81%, CJAE 72 h 414H#F LMBV 72 h
PR E AR T 75.82%, WEH] CJAE RBEFHM
# T LMBV 45

100—b

P42 /% inhibition rate
o
3
T

Job—1 11
0 0.1020304050.6070809 101112

CJAE¥ E/(logy, pg/mL) CJAE concentration

K12 CIAE 3t LMBV I 5 ECs {52
a. CJAE L. LMBV #Il S, 5% IRAL B o0 351, *25 5 1 3 (P<0.05); b. CJAE %I LMBYV ECso il & 25
Fig. 2 The determination of the inhibition rate of CJAE against LMBV and ECs, value

a. Inhibition rate detection of anti-LMBYV of CJAE, * significant difference (P<0.05) compared with control group;
b. ECso value determination.

2.3 CJAE##ILMBV X SCB3AMINES
mE

ARSI T IER BE RGBT . AR RIS ] B B
CJAE X LMBV Ji 585 DUEU 2 . 25 SRR A7
LMBV ZhB BB, CIAE RNHEREME LMBV #5 U144,
{BTE AR FNE HIB B, CIAE W& F&(% T LMBV #%
1%k, Hirh 1000 pg/mL CJAE 1EARFIE HIK B,
LMBV # DK 5100 T 98.46%F1 99.31% (€ 4).
2.4 CJAE #i#l LMBV kN iEEHFBERINER
&

AFHILL 0.5% . 1.0%F1 1.5% CIAE i Mk [ 2
fifi 15 d J5, BN LMBY, SRICEIET HR 4
A A7 2, S55RANE S 7R, CIAE Al LI 35%~
60% I TE AP, 0.5%. 1.0%F1 1.5% CJIAE 41
FEWREIE S 3 RIFIR I BAET, & 20 d JET- R4
Wk 50%. 40%F1 65%, T RALH HIXFHIEE 3
KBTS, B 6 KW, Kil#abr
i 7R (Mantel-Cox), 45 24 21 34 5 %) R4 A2 7E i i

F2E5(P<0.01). 0.5%. 1.0%5 1.5% CJAE 41
FRHEZR(RPS) /39 R 50% . 60%5 35%., $2:HL
DNA % LMBV # I 5um a8, 450 WA 6
Fn, XA KHE 6 d 5T, £44 LMBV
PEDUBE 9.24%x10°~1.50x10° copies/mL = [f]; fii
0.5%. 1.0%F1 1.5% CJAE 444041 LMBV # Il
BAE 7.49%10°~8.14%10° copies/mL Z[a], M#H T
XTHRA, #2802k &K 87.57%~99.99%

Bt s, ASFEVREER) CJAE (0.5%.1.0%.
1.5%) 34 0] LA f 25 R A6 25 3 i (P<0.01), 5K
95 25 I N B AL AR B, R R AR A ] ARG
99.99%, 45HE CIAE HA7 B8 IR It LMBV

G e
25 CJAE BAREI LMBV B3| AKOE
5 B i 45 1%

fif ] LMBYV JEUL BTS00 K 1 B G5 mT LA
BB RIE, Ml T (E 7a, 7b), FEJEHAE
TR B8 i R 4L 23] i 9E - fT H&E Yefh
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a AF 647

REFFNE

mock infection

CIAE# 25/ 3548 h
CJAE+LMBYV 48 h.p.i.

LMBVH(# /548 h
LMBV 48 hp.i.

CIAEA 25/ 572 h
CJAE+LMBV 72 h.p.i.

LMBVH# /572 h
LMBYV 72 hp.i.

® 6o, | *x '

e | # | R

Z 50¢ [ I 1 mock infection
m 3 T CIABZi/H# /548 h

g 40t ] CJAE +LMBV 48 h.p.i.
% s “\ﬁ% B LMBVIES4Sh
R g 301 Y LMBV 48 h.p.i.
ig E b\ﬁ% [0 CIAE 2/ /572 h
Eo 20 ] CJAE+LMBYV 72 h.p.i.

=] ] E=== LMBVIE/572h

< h&‘“-\'h

s 10 i LMBV 72 hp.i.

Ny

(=)

SCB341 /2 SCB3 cell
13 CJAE $it LMBV MCP & [ %1k H 5
a. JOLMBL; b, X TOLE A2 5, ** 2 70 .3 (P<0.01).
Fig. 3 Effects of CJAE on the expression of LMBV MCP protein
a. Fluorescence intensity; b. Differences in relative fluorescence intensity value, with ** indicating highly significant difference (P<0.01).
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[IT11000 pg/mL CJAE =3 750 pg/mL CJAE
_ [ZZ2500 pg/mL CJAE B 0 pg/mL CJAE

3 5. N

- 9

Sietheste o

g 2 s I I

21 L

= 8.

3 6. *x

5] *¥

‘8 4 T

S 2 :3:3:3:3:%

£

= s = %
k%

0 %#iMff binding A% entrying & | replication
LMBV A4 45 different life cycle of LMBV

Kl 4 CIAE %t LMBV ASJa] 24 iy J& 303400 )
PR B4 2R
* 5 0] IR U2 5 W 3K (P<0.05), ** R 22 5t i
(P<0.01).
Fig. 4 Effects of CJAE on different life cycle inhibition
activities of LMBV

* denotes significant difference compared with control group
(P<0.05), ** denotes highly significant difference (P<0.01).

100 ====gmry -¥- 0.5% CJAEZ 0.5% CJAE group
90 F AR =¥ - 1.0% CIAE4 1.0% CJAE group
2 golh IR -®- 1.5% CJAE# 1.5% CJAE group
g 70 - Ao | Y& -A- 0%CIAES] 0% CIAE group
= I R
2 60 F P -, X———t-. ————————————————— <
-, i
g sof U S v
X 401 k-, & --------o
N ®*------ °
¥ 30r k-
8220 '
& ot .
0 1 1 1 1 1 A 1 1 1 1 1 1 1 1 1 1 1 1 1 J
01234567 891011121314151617181920

WE G RE/d days post infection
Kl 5 CJAE i LMBV 7£75 242 40 by

Fig. 5 Survival rate curve analysis of
anti-LMBYV effect of CJAE

Gy b, ST UL B A5 R R, R AR T Al R
(& 7c.7d), B CIAE 408 J5 A7 K 11 2R ]
YELHZY) 7 54T H&E Yo b, 455 nl U8 2%
P SERE, T ARIGER D RE5(E 7g, Th), HAE
SERAUIL IR, R LR R AN Te, 700
26 CIAERBXOREL'EAMEEEE N
WG 705 S VAN KR G e K7 1 T 22 4
Rz —, RPN T CIAE FRINFEK 0 B
YA ERE TSI . AnlE 8 AR, 0.5%. 1.0%
5 1.5% CJAE ¥4 15 T K F1 2R &% 1 4 i X oh ok
PURMFIERE 1, TR HIH 51.6%. 64.2%5
39.3%; X} ML FFWERAR 25.2%, FrWERG I L
4 35.88%~60.75%. HZ5FTT UL, 1.0%[%) CJAE &
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Fig. 6 Tissue virus load analysis of anti-LMBYV effect of CJAE

* denotes significant difference compared with control group (P<0.05), ** denotes highly significant difference (P<0.01).
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Fig. 7 H&E staining of intestinal tissue of largemouth bass
a, b. Intestinal anatomical illustration of dead largemouth bass by LMBYV infection; c, d. Intestinal slice of dead
largemouth bass by LMBYV infection; e, f. Intestinal slice of survival largemouth bass after CJAE feeding;
g, h. Intestinal slice of unchallenged largemouth bass.
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Antiviral activity of Cirsium japonicum aqueous extract (CJAE)
against largemouth bassranavirus (LMBV)

MA Yanping, HAO Le, FENG Guoqing, WANG Gang, LIU Zhenxing

Institute of Animal Health, Guangdong Academy of Agricultural Sciences; Key Laboratory of Livestock Disease
Prevention of Guangdong Province, Guangzhou 510640, China

Abstract: Largemouth bass ranavirus (LMBYV) is widely prevalent in China, seriously threatening the safety of
largemouth bass (Micropterus salmoides) aquaculture. Chinese herbal medicines have become important for
screening LMBYV prevention and treatment drugs. Many natural medicine plants have been shown to have direct or
indirect antiviral effects. Natural medicine plants can directly impair the virus architecture, hinder the virus
invasion, or block the virus entry. In multiple cases, natural medicine plant ingredients have been confirmed to
inhibit the virus by stimulating the host’s innate immune responses. Cirsium japonicum has many biological
activities such as antivirus and anti-inflammation properties. The anti-LMBYV effect of Cirsium japonicum aqueous
extract (CJAE) was analyzed in vitro and in vivo to investigate the inhibitory effect on LMBV. CCK-8 tests
determined that the safe concentration of CJAE on Siniperca chuatsi brain cells (SCB3) was <1000 pg/mL, and

CCsy value was 1487.0 pg/mL. The qPCR and indirect immunofluorescence assay showed that CJAE could
effectively inhibit the synthesis of viral nucleic acid and MCP protein in SCB3 cells, and the ECs, value was 457.3
pg/mL. Moreover, the inhibition rates of CJAE on LMBYV invasion and replication were 98.46% and 99.31%,
respectively. CJAE was added to the basal diet at 0.5%, 1.0%, and 1.5% to feed largemouth bass twice daily for 15
days. Then a challenge test (1x10° TCIDs, LMBV) was conducted. Feeding CJAE could provide 35%—60% RPS
and reduced the viral load of spleen, liver, kidney and intestine of largemouth bass by 87.57%-99.99% through
tissue virus copy number determination, which differed significantly from that in the control group (P<0.01).
CJAE increased the phagocytic activity of head kidney leukocytes by 35.88%—60.75% through phagocytosis assay,
and activated the expression of phagocytosis-related genes (FcyRla, CFL and Lyn) through mRNA expression
determination; CJAE significantly improved the inflammation of largemouth bass caused by LMBYV infection
through tissue H&E staining. Further studies showed that CJAE significantly activated the expression of
anti-inflammatory factors (/L-10) and inhibited the expression of pro-inflammatory factors (TNF-a and IL-1p).
This study explored the anti-LMBV activity and underlying mechanisms of CJAE and supplied new insights for
screening anti-LMBV drugs. This study provides a basis for using CJAE to prevent LMBYV infection in production
and further analysis of anti-LMBYV active ingredients in CJAE.
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