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WE: BiIPFSE & B Ez 2 (Quercetin, Qet)ZEARAI X 1, 11, 11T & 5 12 W i % 7 (grass carp reovirus, GCRV)X A 1l
W, itk — 25 B Qct 7E 2L ffi(Ctenopharyngodon idella) 4545t GCRV I AR B FH ¥ 77, AW 5% 187 FH 25 61 20 i
FME Qet X 15 GCRV 11 KiCA R il ik BE (ECso), I FH e S8R €35 5T Qet 76 R A0 b (9 25 AR 3l ) “# A,
TEFG A5 fif) ) (Gobiocypris rarus) #: 5 FP 374 Qet 2558 . 45 7R, Qct XF GCRV Y ECso A 4.796 pg/mL; H A BR[O
#2040, 60 mg/kg Qct HLIEY, 48 h J5 ML H 5t UGB R B (Conax) 73914 0.129 pg/mL . 0.583 pg/mL . 0.666 pg/mL;
JFERE AP Cax 23514 3.822 png/g. 5.386 pug/g. 6.252 nglg; BEMEH Chax 27918 2.437 pg/g. 3.140 pg/g. 3.447 pglg.
M Qet Y Crnax LA T ECso, 40 mg/kg 5L 60 mg/kg Hit ¢ 3 A4b BLE JIF AR T Y Crax 55T ECso0 11 2! GCRV Fii f7
il SR Y AR Hh ) qRT-PCR 87 Qet T LA il £ 45 AL 2L P B2 10 52 il A 28U HEY) A 7R Qet BEVEZD RAE SV o
25 I, Qet AMEINH GCRV S, L] A o FEAR AR S B FEHUR REAE T, T RRARSE 248, 40 mg/kg /Y57 i 7T L
PRBEE Qet 7E R A A P BT 5075 1

KRR A IORNEE; WL, R WATROEY; 256080 Jra; LU
hE 45 ES: S941 MER SR A XEHS: 1005-8737—(2022)11-1659—-10

AL i I0K B (grass  carp reovirus, GCRV)
FIFERZH 11 5000 Be XU RNA 4%, JoaE
JEE, B2 B AR . ARHEILIE R S6 B[]
PEPE, AT LK N 43 B R A BT ik A T i IR
SRR 3 ASSEE AL, 4rGJE L GCRV-873 AL
Ty 1A, L GCRV-HZ08 NALFM 11 #IL)L K LA
GCRV-104 Jg02ehy 1 B0 ply % #0100 i 0 25
JEYL 5| 1Y A MY LG 24 5 471 (Ctenopharyngodon
idella)FEF ki K T P e B i o BhiR R A
H IS P T B R A G L i e b SR R
o SR, FREHATHAEX 1A GCRV 1Y
THRE W ST R AR A, R R R E
T TR I 5 R BB o WA 1) O 28 4 59 8 A
R, IRRIGIT RO K. S T4 X r—

KRB 2022-03-15; &ITHHA: 2022-04-26.

5 DR R g £ T g IO B T K 10 245 40 RRE P U LA
B B H I IR B #5028, A R ATk 2 75 A
MIE . SRR ST GCRV 254,
Hil Jiz & (quercetin, Qct) EAH Y A fide ) 1Y
AR 2 — P KA T R A AR
T AR E R, R RO A T, AN Y
Al LARE I | REIAR, 0 BA P, o e
JEEEAE, ANAAT TEUR | TR URRERCRD,
ARSI F AT B, MR R T AR T AUAN
II1 % GCRV 7 &5t 21t 9 52 35 R ™, 1 LU
 fifi ) (Gobiocypris rarus)ﬁ@%*ﬁﬂﬂ@ﬁimi
B i AT DRI 1128 GCRV 9 & il kB! 1 2,
B R AR RAR N I 2580 12 %y&ﬁﬂﬁﬁﬁﬁt *ﬁ%[
B F RSB0 R R B (EC )i A DU AE

ESWMB: FEZRELSF LRI EQ019YFD0900104); T BB A A M A AT B A 7=l £ A A 22 % 101 H (CARS-45-19).

EEEN:
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T 2510 30 124 S BOM LA B 25 850 50 2 1
Mk bz 2R 0 PR A FH 500 2 AT, A A S S5
IREREZR T HA R A A AR R A EE

T VA B R AE T i GCRV YL 254
FIN AT, ABF5EFEF GCRV [ £ 4 g Jak e
BRI E T i 220 ECso, ) 0 R (3
W T M R e AR N I 254R 8 F1 2R i 4, 1
E TR %550, IFLL T GCRV YL A
fi 50 Ay A P 0y 0 S TR T A B 31 4 E 0 i Ak
N o ASIFSE B 45 S 28 A A0 35 5 v P
BN PR AL T #IS S HF

1 HREH®

1.1 XIzh¥. WfmRES

it S B ) R R IS T K R R E AR
FEIRTE (30£10) g, HCE T LR RS E ROK
A SR R A5 50 L K REL N 5%, B
FRWE IR AL, 7E(22+2) CIRESMTIE
W, Til¥enT 2 d 5k, Bof i o
EREBeK A A P A, (KK R 2.1~2.8 cm,
FHIAE N 0.3 g, LETEM N 30 L BYK IS
TSR fEQ5£2) CHREFRMFTESR 7dFilT5E
5, SLEAEIANRE

i iy e U A I AR (CIK) g | 3 L PR g
L, ARSI ZE RAF . T IRSMEGL S g0 iy FEfh
RINE A I EE JXO01 BRI 44 Py JaR e 52 56 1)
i 11 B i IG5 GCRV-JX02 kT 2011 4E0 5
FYTPEE BT, ARSI = ),
1.2 SRS FIFAILEE

Wit e AR S (=99%) I [ A T A TR
JBCAR A BR S w5 95 %ol e ZML A& 4 Hhy 10 )1 41 B 38 7
AR R w4 HY B (BT 20O FlOE & b
(SO B E 2454 A1k 2200 A R A R, L-Pidk
MR, & RV PR —4NFN 4% 22 5 T [ e W I
H A TR A BR AR, 37 S5 & RRO36A
F9é 6 il F] TBgreenRR820A )T TaKaRa
NS

AR SO A IR AR A R
ZvHEl; 9 mm BRGE H H SRR . 9 mm H BhiERE
AT 55 W [ b 2 S0 BB A A BR A F

0.22 pm LA IR A HLR)W T LA TAY
TR A FRAF]
1.3 JXO1 Bt CIK 4. B4R R
Wi fn CIK 4iife & 96 FLAH, 78 27 CH:
FRAE TG R 2 A0 R 2 LR Y 80%~90% ),
£ B, BLMA 2 mL 2% M199 5553, 15
YA 1. 5, 10, 15, 20 F1 30 ug/mL £
Hit K ZARvES (H DMSO 15 it ) B il 14 A 7 T ik
M, wmE 6 LG, Kanluinl 27 CHiFRAERSRE
8 hoJA A JX01 A EEMOI=D#EF 1 h, K b,
LI 2 mL 2% M199 535 5605, FE2r 9 A
WE ZWe il 1, 5. 10, 15, 20 F130 pg/mL AYIAK
75 36 h, HUR[RIMEEE AR TR RO s T T
1.4 2 RNA #ZE., WH;EE RT-PCR & EC5itHE
F A Trizol 155 U BH A5 2647 B RNA $EH, I
SE i RNA ¥ 5 J5 {81 ] 5xPrimeScriptt’ Master Mix
B ) G AT I e S o 17 SRAS B cDNA fE N
bz, SI¥F% N F: 5-ACCCCTCTGACGACA
CCC-3"; R: 5'-GAGCCTGAAGCCAGCACA-3"™,
i 3o A By 25 A B A 40 H - X B 2 40 i Je
¥ A R T U D R R AT 0 T A AR
38T o A SPSS 24.0 H1 [ probit 434115 ECso0
15 WEZREEEENNARIHZERD
PEHCR /NG IS 16 @R 90 SR B fh 5 3
4, 7525 CLEATEFE 1, H 95%HMil i % Rl
Yt 85 (60 mg/kg) . (40 mg/kg). fK(20 mg/kg) 3
ANFRE ORI, B 3 SMBTE AT, TR
2505, 1.2, 4.8, 12, 24, 48, 72 fI 84 h )5
T A0 DK AL, TRD ERE BT JBE I R U £ 41
FE S o B A I TRRE S S BRI 2% 5 R B 40 e
FIV s+ V=1 : 10)FIE-], 4000 r/min Z5.0> 10 min,
BT BORE i S T80 C KA R
FESAATALEE: 500 L MAEIIA 750 uL HEE,
6000 r/min &[> 5 min, 53] g, EEWIK, &
FFMIR EE S 12000 r/min F 2.0 20 min, W8
B 1 0.22 um Bkl gE AR ug, RIEE1T
HPLC K o 435 0.1 g Fl B WEARE i KT e e e
i 5 mL Z.0EH, A 0.5 mL #1724
W, BHE 4R, mAEF] 2 mL HLV5K0 . A
HIMA 20% 442 C R 40 uL Fl 0.05%(%)
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Na,EDTA ¥ 200 pL, 1R21J5, FRHER A &K
FUAYIE ¢, 12000 r/min R &L 20 min J& W 4 25
FREIECKE, BUFEZBEHEBRA 022 um £k
T BRI E, A TR R A

RT3 FAS 5 B R AL B A 1L 500 pL
Ko RACFREE AP 2 0.1 g, 43 51fA 1 mg/mL
(I RV, ZJARBEE S pg/mL. 10 pg/mlL,
20 pg/mL, F%REMH 22 AE ST AL ER D7 a0 2, )
FE R, B 3 AT, BUFIE RS
il 5 ¥

[ KR =C,/Cyx 100%, C, M 75 FIAE I XE J5 1)
WEE, Co NI M B2 3R 0 8 A MR B

KR Rl —FESh 1 d PRI R 3 K, i
SR 3 d, TR AU A H AT H
AR S R A, DA B2 7 vk kG %

BARAL PR ARAERTZE | 251 i 26 Excel 2010
2, B 258 J2#5A PKsolver X 4% 41 52 56
BAEIEAT AT
1.6 FAHAEERTENEE ZHET SRR

TE I A RS 1 4 R A i 16 2, 43R 2 4,
FEQ25+2) CRAFTESR 18, P INE B E g
30 uL GCRV-JX02, 2 d J&, SZB04H M s 7 4% 30 ul
0.5 mg/mL M K ZORL4E A, XoF HEZH I s 0 5 4%
R PBS fEXT R SEae R 12 d, MEIFId
SE PR AR AT S S 0 ST T AR 0 o USCHEBE £ I X LI
B8 O . B AR 4 T PCR AN, DA
INER K GCRV-IX02 &4y, %] 5%PrimeScript®
Master Mix [l GCRV-II #) S6 LK FE5 4

(PO2-F: 5'-GCTGATGCTGCAGACGGCTAAAC-3’
1 P02-R: 5-TAATTGCCTGCTGCGCTGACT-3")

WL RN AR 95 CHIZSPE 1 min 30 's; 94 C
205, 55 CIB & 20's, 72 CHEMH 60 s, 34 M
;72 CHEH 5 min, 4 CHLIKARTE . T 1.5%35
BEAHEE B B DK A PCR 728, LA s A5 2 0
cDNA AR ST RT-PCR, #5149 Q-vp56-F:
5" TAGCCACGGGAGAAGGGTTA-3'Fl Q-vp56-R:
5"-GCGACGGCTATAGGTGGAAA-3, I &N
95 CHIAME30s;95 CAEM:S s, 58 CiB 'k 30s, Ft
39 AMIEIR . DATTHE N HR 4 5 S 90 4 5 L T 2 Y
NG G

1.7 ALFEZYHFUE

Pk 6 44 ¢ H 1A PR BH S 1 i e 1) A A f
o B . B B O L BRI ZUs
SEHDTROA 4% 22 S HEE 815 48 ho W IR FlHE 48 h
K R R AIG 2 = W B ) SRR ORI, B
JedE 70% L 40 min, HIKJE 80%LEE 40 min,
P2 90% LA 95% L BE4% 40 min, )5 G
K LR 40 min PR, B A LURIRTE 3 4
THIRERPAIRW 1 hy B ALK 3
AP AR 1 hy A RPN AR E 2
WS, USRS Y) R (4~5 pm); 4t
T YR iE 65 CHEFR 6 hy ARSI i 4K
YA R T 20 min— 4 11 20 min—
ToKZEET 5 min—>TC/K EE I 5 min—75% 1
5 min—50%Z. [ 5 min BREEBIE, B 5 A SRk,
HE et AR AR AR Z YWY 3~5 min,
HoRKVE, M batl, HkRAKME, 1%%KK
FSWGREE 1 min, 7K MEECRD, SR)E VTR
A 85%. 95%IWEREE LBERI/K A 5 min, ALY
WYt 5 min; Bi/KE R AE D) FAR O
75% .15 2 min—85% .1 2 min—Jo/K LBE 5 min—
THZR S min B, KU RN ZH IR H
PRI E . Z R T B A, ERCR
R TN

2 #R59H

2.1 WEZEIME CIK 4k F GCRV-IX01HIE #l

H T R R F ARSNGB R ROR, R
ANTRIHR BE r M B RAEH I T GCRV-IXO01 1Y
CIK 4ififd. @ 1a iz, AN A R Ab P
¢ GCRV-JXO01 4y CIK 4ifid 36 h J&, 7EW s T
A LA ) 555 BAL AR Ee, JERGY A (IX0 1) A K = i
BY ) A B AR e, 40 B AR R0 (CPE) R & BH
o Mt Rz R AL SR OXO DA HE, P& B
FUBE R3E N, EALANAL & CPE J&/b, CIK 4 ig
JI RS, A 16 Bk, £85F 15 pg/mL LA
A RACFRAY CIK 40 X 2 B e (b 3
99 52 KT B i A7 S Rz 2R 0] AR P
il CIK 2l rhfit 2 25T GCRV-IXO01 (%) ECso N
4.796 pg/mL, VLN KA ASANH] GCRV-IX01
P, HATTFR B IV T 25T
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ECs=4.796 pg/mL

N W A W
(=R -

SREEMIHI /% virus inhibition

—_
(=]

0 5 10 15 20 25 30 35 40
il B Z ¥ ¥ /(ug/mL) concentration of Qct

PR T i Bz 20T £ TR 40 i 2R (CTK) 200 M v
GCRV-JXO01 5 il fry 4 i £ I
a. AN H SR A AT T GXRV-IXO01 1) CIK ZJi;
b. FIH] SPSS 24.0 H1# probit 43 #1115 ECs,.
Fig. 1  Suppress of quercetin (Qct) on GCRV-JX01
replication in CIK cells
a. Different doses of Qct act on CIK cells infected with

GXRV-JXO01; b. Calculation of ECs using probit
analysis in SPSS 24.0.

22 WEEEE&HHERFNZFE

I3 20, 40 1 60/mg/kg A H 95%Hi Kz Z M
B E, FALEE RN 2a s, &AL
AT IG RAR N 100%, KIHIZWE T, Mk &R
et e, R 1 AL A B RS S
5ug/mL. 10 pg/mL ., 20 pg/mL B LR, &
CEE 107 N 7 = i o el SN B %5 1 5

o

86.36%~94.24% . 100.15%~107.41% F1 79.74%~
104.49%; H H N5 R E0300 5.83%~6.63% .
3.74%~7.05%K1 6.61%~13.48%; H [A]7Z8 53 RECH
9.17%~13.36%. 8.75%~13.07%H1 4.65%~11.35%,
F L7 IR AL B S 2N, AT DAAS B A 1 Tl
R, EEMRLE

kT E M A AR P AR S L, A
WIBAYR IHE 20, 40, 60 mg/kg AT 95%Hi Ky ZH
PEVIIUS, A . BRI ) 25 ) i
W& 2b~2d 7R o AN [R5 H i AR B 2R Ab 2 7E I
W FRAERE ki & A a2, R
6 B TR EFHE PR A bR, 3kl
THANIEM, B 2b 1, F¥E 20, 40, 60 mg/kg
Wit RV 8 h i, B AL AR R A )
90.072 pg/mL. 0.109 pg/mL. 0.097 pg/mL; I
T 48 h 5 FLAR N M 2 % T IR 2 R Rk,
48 h B, MRS =518 0.129 pg/mL .
0.983 pg/mL. 1.216 pg/mL. H&l 2¢ AT, H¥E
20. 40. 60 mg/kg itk R 8 h Jm, Hfa ik
Wil ZH &R0 %00 1.321 pg/g. 1.693 pg/g.
2.095 ng/g; 48 h Btz 28 1 & 543051k 1.830 pg/g.
2.674 ng/g. 3.709 pg/g; HE 2d AI%0, HHE 20,
40,60 mg/kg Hitiz ZIEW 8 h 5, H AT EEE i
Fe ZRE R 1.363 ng/g . 1.453 pg/g . 2.413 ng/g;
48 h B 2 Y i 3 i 4.643 ng/g . 7.377 pg/g.
9.288 ng/go

F 2 fiR, T 20, 40, 60 mg/kg PREEAY 95%ffi
B Z ARG 2 RE 2R R, i A
KB P (Cra) 7394 0.129 pg/mL . 0.583 pg/mL .
0.666 pg/mL; FFERNEH Crax 77514 3.822 pg/g.
5.386 pg/g.6.252 nglg; M Cra 7351100 2.437 pg/g
3.140 pg/g. 3.447 pglg. FrA e 4
ol 2] 3 ) o 5 R P A S ) (Tman) 304 48 h, 138
Wit e 28 M AR o VR P B R I 2 R
18.564~19.707 h, JFBRIEH Kz 3 192549 5 ]
4 19.048~21.398 h, B HEH i R A 25
h 18.601~22.329 h, FIAZGYL w5255 E 2
WA Z o R i FH (area under curve, AUC)ZEMi
B RURIE N 20~60 mg/kg 150 il A Bl 61 B2 2R vk 3
(R T S S T . AEAS BT, TR e B 2
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Tab.1 Recovery and precision of quercetin in blood, hepatopancreas and kidney of Ctenopharyngodon idella

Y1 tissue & ik/(ug/mL) I 4/ % H A2 5 2 80 % H [R5 5 22 50 %
- content recovery intra-day coefficient of variation  inter-day coefficient of variation
1M blood 5 86.36 6.06 9.17
10 91.69 6.63 13.36
20 94.24 5.83 11.11
T i i 5 102.76 7.05 8.75
hepatopancreas 10 107.41 3.74 13.07
20 100.15 4.64 11.40
"B IE kidney 5 79.74 13.48 11.35
10 98.98 6.61 5.76
20 104.49 12.08 4.65
2120 b y6r 60 mgk
= 20 mg/kg [ 40 mgkg F=H 60 mgkg g
o 100 Fpmrersy mEreTm B 38
E RN RN RN e i
2111 F
E LAY RN PR e &g
20N A TN A 68
= RN TR R e B
S S B
2o N RN RN A i
i 20-ﬁ % 7 7 23
0 oy 1
12 48 24 84 96
B} iE]/d time
c d 12c ...
Bt = ome
,\.E ’c?of:; 10: © 20 mg/kg
e 28
E= Sg 81
;&é o 71
%8 ¥E 6
0 ﬁm 51
el =L A
—_ ® 2
“1 =23
s
g 1T
0 1 1 1 1 1 1 1 L -~ 0 1 1 1 1 1 1 1 )
0 12 24 36 48 60 72 84 96 0 12 24 36 48 60 72 84 96

Fi ] /h time

FfjE]/h time

P2 i P R 3R 2 AR B B T REAS AL A B 3 AT IBRAE . RFAIE L R A 3R G 2 2

Fig. 2 Safety concentration and drug-time curve of quercetin in hepatopancreas, kidney and blood in Ctenopharyngodon idella

A i B A8 v T B, PRI AR AR O i 2Rk
JE T IR P R RN LT
JHEIBRAE B EVR 25 A b 28 7 P TR A O v o
P9 F- T B ) 1] (MIRT )t ¢ B Bz 2570 ok L 2H 41
HFEAE RN ] B
23 HWEEXBET GCRV-IX02 B it i
RIPFR

B AR oM i R IE ST A0 30 pl 0.5 mg/mL #i

B 25 Ab PR [ i i R T S GCRV-IX02, 435w id
Xt B ANAI T . 12 d SR R ILE G, 2RIk
RN ZHLRE S, HEAT PCR RGN S BT . 18] 3a
PCR K2 SRR, TERAT fsNr . iz LA
il B AR AR BE PRSI 3 GCRV-1X02,
A EGF UYL B () X HRAH, B e IRy AL
A, BALOIEASEE ERA &M . | 3b
qRT-PCR Z53R IR, it 297 AL B 48 DUEL
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Tab. 2 Pharmacokinetic parameters of different doses of quercetin in blood, hepatopancreas
and kidney of grass carp after oral administration

CREIPIE = /4 1 blood JIFBBENE hepatopancreas B W kidney
pharmacokinetic
parameteter 20 mg/kg 40 mg/kg 60 mg/kg 20 mg/kg 40mgkg 60mgkg 20mgkg 40mgkg 60 mg/kg
AUC (0-t)[mg/(L-h)] 7.002 29.78 34.304 195.174 275972 317.119 125.330 160.520 176.841
AUC (0—)[mg/(L-h)] 8.024 33.889  39.709 229.126 327.781  363.477 151.007 189.025 201.353
MRT/h 27.458 26.782  28.431 29.771 30.871 27.481 32.213 30.062 26.836
Tiz/h 19.032 18.564  19.707 20.636 21.398 19.048 22.329 20.837 18.601
Tonax/h 48 48 48 48 48 48 48 48 48
CLz/F (L/h/kg) 2.493 1.180 1.511 0.087 0.122 0.165 0.132 0.212 0.298
Crnax 0.129 pg/L  0.583 pg/L 0.666 png/L  3.822 pg/g 5.386 ng/g 6.252 pg/g 2.437 pg/g 3.140 pg/g 3.447 pg/g

i AUC (0-t). AUC (0—o0 )73 513275 H 26 T AR (0—t) 1 h 28 T I AL (0 o0 ); MRT 7R P44 5E B [H]; Tyo 2R IH B 5, CL2/F R
ST BRI T P Conax 73901 227 B IR 3¢ JBE I [0 1 fi K WALk B2
Note: AUC (0-t) and AUC (0— ) represent the area under the curve (0—t) and the area under the curve (0— ), respectively; MRT represents

the average residence time; T, represents the elimination half-life; CLz/F represents the overall elimination rate; T, and C,,.x indicate the
maximum peak time and concentration, respectively.

M NC 1 Mu B L G H K I+ Mu+ B+ L+ G+ H+ K+

250 bp
b 1x107 c 100
EX] JX02+0.5 mg/mL Qct
IX02 = o ol
2 . § 80
‘8, 1x108 F =
& S
151 - é 60 F
el . E
& S 40t
=X 1x10° - H
b - o
& 20 JX02+0.5 mg/mL Qct
— JX02
1x10* L L L L L N 0 L L L )
1 2 3 5 6 7 8 9 10 11 12 13
AR LIESE different tissues and organs i [E]/d time

P03 Mt XYL T GCRV-IX02 (A7 fi 60 1) f g i
a. XTHME?FH{ I LR A fi 625 2 S K . M: DNA BRUER) R 2000; NC: g 2140 H: WOJIE; T 1 Mu: JILPY;
G: ;K- '%‘ L: AFMBEE; B: il +2®T Qet JRYTF4L. b. A PR GCRV-IX02 J5 4 A4V As k.
LA, 20 M, 30 0, 4 B, 5 B8, 60 I, 70 M. oo X IRALRING YT AL A i AR 2R
Fig. 3 Suppression effect of quercetm (Qct) on proliferation of GCRV-JX02 in Gobiocypris rarus
a. Electrophoresis of G. rarusa tissues in the control and treated groups. M: 2000 DNA marker; NC: healthy fish tissue;
H: heart; I: intestine; Mu: muscle; G: gill; K: kidney; L: liver; B: brain; + indicates Qct treated group. b. Changes in viral load by
tissue in rare minnow infected with GCRV-JX02; b. 1: muscle, 2: intestine, 3: heart, 4: kidney, 5: gill, 6: liver, 7: brain.
c. Survival rate of G. rarus in the control and treated groups.

5008 FRALAH LU B SRR AR o 181 3¢ IRt K 2R )7 YL T GCRV (A iy L 215 i~ R B
Jei i A fi 0 ) A7 0 R KT B AL 0% 4R THEY 80%, & dn B IRSE AR BT, U 0 Ko fa 41 215
HE— 2D LI B A YL T GCRV WA i . BT B D] fr, 45 2RNE 4 Fron. SRR
A UL AR ROR LE, e £ 4 Ji 3 2H 23R B D 1 0 T A 4 L 4
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BESYES, [ 27000, fa R A i L P 4 290 1) HE
G SE, Al DL SRS SR A, R g L
A £H SULET 2k 7K i 5 2 b 28 100,50 M L
I3 a1 G2 20 B Rkl B R TR, A R
I RERR, T i ER g™ F AR, IE R A AR
MEAZAE T A O, o ) T2 20 B0 400 B o =
Ak AR AR IR, AR Ak, HEsm; 5
Sof HA LA Fb, 90 10 A0 i 4 2 S R AR AR A, KR
0 20 MR B IE W f00 (0 S 4 SR R TE 3, B 22 4K
B A HES ST, AT 0 — S B B, e
fa A ER L2 R A S B A LA o B, SR 22
MHES ZEEL, AR KBS AT, Hman
B R U NG B AR IRBE IS, B NE D
ik 5 JE A Z A B, B, Ka R
MR, 3 I 2H S A A BOR BE Y, o
JIE 20 2 B ko JILK P B0 LS A, O LA A AL
AR ZEEL S W F IR R RO AT i R 4
LTIk />, WA LA 20 I ks, DA A
FEA RIGMIGITER, BT 3005 % /M
BAERRA i rb o g R ) SR AE PSR
3 itig

Witz 2 S — iR 4 R ) IR B, A I
A shPr s e A PR TR F 1 (HSF-1) A 5% s
Hl T, 5o B IR AR e 8 R R DT Y
e S U AT Y W, GCRV JE e 2 4y
7S B AT 11 Hsp70 THE 1, {23k GCRV
A, AR 2 AT LA 1 RURT 1 &Y GCRV 7E
B AN R R O T E AR A
RN PR R 2580, ARBFIT I T M R e
o 20 RS B 2 B Y 2 B0 R R e EE ECso
S 4.796 pg/mL, A ARAL Y E R T ECso
H, WIZ59RE RIFIRITRR

FI 2548 8 77 2% BE RS A S5CHb 0 1 A PEAN 254
(I35, Rl R A B FH 25 5 /AR BE BRI 3
R, G PR A 25 10 22 4100 1 A )5 o o
B FAEAN R L UERAO A 43 A . WU 150 T LIRS 1
il 2 FH 24500 1 AT, o A b & 24 W P FE AL
R HWE 20~60 mg/kg UM ZAMEEYIIG, Mt R
FE A 2] 2L G, TR, JEHEE GCRV

(4 e R A P s 4 L B RO AR W R TR 4
U ) it i e B UOR JEE LB L I, 3X
A T E A F SR E, MLT
HAb A2 e, 254880 124 BF5% SR, 20 mg/kg
(3R i M Y Crax A 0.129 pg/mL, JFHEEME
HY Crnax N 3.822 png/g, BEMEA Crax 4 2.437 pg/g,
SEE RSN SR ECso (24 4.796 pg/mL, K
20 mg/kg it Bz FOMLER Y1 I ARG AU HR R
il FHE 40 mg/kg it iz ZAMIRYG, M. FFE
FIFE B P Y Crnx 4 0.583 pug/mL, 5.386 pg/g 1
3.140 pg/g. %M & T AR 254 & 5 nl DL E
PRI HE SE S0 1Y ECso, 26 W 40 mg/kg M7 T
TR 9 20 0] LAGA B — 8 TR SR . 8 T
A5 TG (R R RS, T AR B £ P IR 45 25 1Y
Tk o MRAEM R RBA T K . T 22 R,
I PR L 1T AR P A 45 M e 1 25 24 07 5
JUETE AR5 F i GCRV S8y % 41 i,
A A SR T fE F R K, AL EIREET
v AR B HAT B A 35 4% 15 5 19 JORF 2 9 i (specific
pathogen free, SPF){Y & n] fJEAfF 57 . Fiv A fi i &
T FE A B SR 1 —Fh /N 2T HBA
X PREE T A7 68 0 . A A SRR A, BE R
— P B R N TR R . IRR A A
A AR 25 AT Y L S A R ) A B ]
BT IR Bl GCRV YL 52 A8 55 40 1,
HLAT B 35t 4% 75 S5 00 4 A fil) 600 il o\ 2 1) B
GCRV &ML A K 15 EHT GCRV S vf i i 7 AR
R AR, ASCEH TS T TR
GCRV JEYLFiAT i SR R DEAG M 2 BUw 25
TEPERY O T PR A 2 2R 0 S8 I R 5
W, FEARMFPEEXRYL T 1A GCRV B A
it 50 4 4 2H 2R A T qRT-PCR AS: I 1955 BEAT) A J
Mo qRT-PCR 255 /i 2l e ik, i 2l
DLAG 3% BTG 1045 S SUR R R B R, RO E
B 2 g s AR IR . B GCRV- JX02
TR I 975 B 2 o e MO 2 2R, X — 5 mT LA
Bl R w5 a8t GCRV Ji H B iRl e sh s
18 IR SRS . O L SUR IR B R
il I BH S (R A2, I 0 2 L AR i Y
PEII BN Ty b, Mk e 28 28 il W08 34 ) AE O ik
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TR (1 A 5 R U) F 43 BT
1-8 S IR A M . UG I, T, M. SR B AL, N bR IR, P o/ GCRV-IX02 [ 5280 4,
Q M Qct A7 GCRV-IX02 4.
ivi: BN, me: WK, he: S8k 2 ZUTAL the JREB L hs: JFSE; sh: FFAUARAPAK; ne: 4IAIRAE;
vi 24 e FEIML; ofr SEZZAREANNE; s ERRANMEMLYE; pl: RUAERRIZ; sl WARUZ; b WAARZ N
nrt: B/NE R AIMIIRSE; Tht: 3 2L 3N; me: (O WK me: O UL .
Fig. 4 Pathological section analysis of Gobiocypris rarus infected by grass carp reovirus GCRV-JX02

1-8 refer to intestines, muscle, spleen, liver, brain, gills, kidney, and heart of rare minows, respectively. N is the healthy control

group, P is the experimental group infected with GCRV-JX02, and Q is the group treated with Qct after GCRV-JX02 infection.
iv: intestinal villi abscission; mf: muscle fiber edema; he: hemosiderin deposition; lh: local bleeding; hs: hepatic sinus; sh: swelling
hepatocytes; ne: cell necrosis; v: cavitation; h: hyperemia; gf: gill filament chondrocyte; s: exfoliation of epithelial cells; pl: native

board layer; sl: secondary lamella; b: secondary plate bending; nrt: necrosis of renal tubular epithelial cells; lht: hematopoietic
loosening; me: myocardial edema; mc: cardiolysis.
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e BT A, R B 2RI Re AR SE A F O ik
N HLURBEYI R 45 5 WoR B GXRV-1X02 Jikje
J5 R i A A~ 42U B R R, Sl
PRI R )R Yy GCRV J& 4 B il itk — 2, WL
PRI 1 70 3 ) 4% A 9 A8 R B A P S, P A1 4K
HRAE N TIRE, B4 ey 5Kk, X iS5k
PR Y GCRV 5w 4a 8™ 5 1) i 98 RE IR AT
G0 MilB ZIRYT T DM AR 2 200 A8 R M E
R, BoniiE R B RN R E 9 1E
H, X RN Z T E BT R 25 FIRJT GCRV
S 0 S AE SN, M &R VTR BRI . HodO
U 21 £R0 0 g A 2 2 TG () SR A i S S it
B2V R A o BT T AL SR AL T8
MV A . 25 TR, ASBIFSE sl B 20 e £ I
o I 5 1~ B RO Rl R B2 4.796 pg/mL, 40
mg/kg B¢ 60 mg/kg (M E AL L AT LLLR 25 )
FE A0 R AL SV N I B0 BE A M M RS (A X
GCRV YA H AN HIACR, A nT e 1 30 i 4
P AIE SN, H A ) o ASHIESE i i R
PG PR 1 B AR L T IS SRy, IR RS
A PT GCRV 29452 i T8 e % .
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Pharmaceutical research of quercetin against infection of
Ctenopharyngodon idella reovirus
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Abstract: In previous studies, quercetin (Qct) was found to be effective against grass carp reovirus genotype I, II,
and IIT (GCRV) in vitro. To further elucidate the clinical potential of Qct in antagonizing GCRV in grass carp
(Ctenopharyngodon idella), this study was conducted to determine the half effective inhibitory concentration
(ECsp) of Qct against genotype I GCRV in a grass carp cell line, investigate the pharmacokinetics of Qct in grass
carp, and assess the efficacy of Qct in a rare minnow (Gobiocypris rarus) model. The results showed that the ECs,
of Qct on GCRV was 4.796 ng/mL; the maximum peak concentrations (C,,,) in the blood of grass carp were 0.129,
0.583, and 0.666 pg/mL at 48 h after a single oral infusion of 20, 40, and 60 mg/kg of Qct crude extract; the C,,
in the hepatopancreas were 3.822, 5.386, and 6.252 pg/g, respectively; the C,, in the kidney were 2.437, 3.140,
and 3.447 pg/g, respectively. The Cy.x of Qct in blood was much lower than the ECso, and the C,,, in the
hepatopancreas of the 40 or 60 mg/kg Qct-treated group was higher than the ECsy. qRT-PCR in a rare minnow
infection model of genotype II GCRV showed that Qct could inhibit viral replication in all tissues of diseased fish,
and histopathological sections showed that Qct could reduce the inflammatory response. In conclusion, Qct not
only inhibited GCRV replication, but also exerted antiviral effects and reduced mortality by decreasing the
inflammatory response. A dose of 40 mg/kg could guarantee the antiviral activity of Qct in grass carp.

Key words: grass carp reovirus; quercetin; Ctenopharyngodon idella; Gobiocypris rarus, pharmacokinetics;
histopathology
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