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Abstract

To investigate the effects and mechanisms of Yinqiao Banlangen San on the resistance of Litopenaeus
vannamei to Decapod Iridescent Virus 1 (DIV1), this study used healthy Litopenaeus vannamei as
experimental subjects, setting up a control group, a challenge group 1, and a challenge group 2. Through
artificial DIV1 infection experiments, the survival rates, viral loads, and the activities of four im-
mune enzymes (SOD, POD, ACP, and AKP) in hepatopancreas tissues were measured. The results
showed that the survival rate of the challenge group 2 reached 30%, an increase of 20% compared
to challenge group 1. At 72 hours, the viral load of DIV1 in the gill filaments of challenge group 2 was
lower than that of challenge group 1 (P < 0.05). Additionally, the activities of SOD, POD, ACP, and
AKP in the hepatopancreas of challenge group 2 were significantly higher than those of challenge
group 1 at both 48 and 72 hours, with ACP activity continuously increasing, while the declines in
SOD, AKP, and POD activities were less pronounced. The study demonstrated that Yinqgiao Banlan-
gen San could reduce disease mortality by inhibiting DIV1 replication in shrimp and enhancing an-
tioxidant and immune defense capabilities through elevated immune enzyme activity. This research
evaluated the practical efficacy of Yinqiao Banlangen San against DIV1, providing experimental sup-
port for the application of compound herbal medicines in antiviral strategies in aquaculture.
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1. 5|8

UL 8 (Iridoviridae) W XUHE DNA Ji%E, AT, HREIRRZEFZ DR K 1], RFE% 120~300
nm, KRS T R2ELOITESA12]. HEEZ, W LEME YRR RS HEY, e £ AR TR
R T FAR M 2> 5 AN S, GG 38 A+ 2 HULRR R3], IR, &Nt
43 B UL RN 2 SE AR U I8 99% LA I, gi—dn & A+ 2 HILER & 1 (DIV1),

DIV1 FERATT 5~6 A4y, EHEEENTERE, AlBG LGNERT IR H AT RSS2 FhIRFEaR s, Bl
JRPFET T T 100% [4], 245 H FRRKF= IR R B RIIATIR . WIREY G RDUNEIE., (F&. &
P B REIRRR . FH R AR A RE R, A4 2 n] DL 22 | M AR 25 2 4 A P Az [ 4 B Mg vk T Ak 5]
2 I A AR . SRR AR R AL 1, AR S B P
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H T DIV B LM G A et it 1, SR E A RS 35700 FR A Tl 5, BA
SR SR SR A AR AP R S I 2 WA B T AEM AR O, e PCR HOR A 51 )%+ 3
TRAp RO, WERTE R, NHER T, RSN E R, AEEEhRA .

AT DIV HURS AT b, &, 4i42 5 D3 A —ERCR 6], EAELTZ R 2
W . ERREIER . AR, BOWKPRERETa B L. CAPIARY, 2Rt
XML WSSV IHHNV S8 e /7, B Reci B K Efe .

VR CIESE R AR 2y “HOMAR AR b FLAEXTIR BB R AR A RAFRIAITROR . T TSt
ZEN DIV A 2R 75 & 2515050, AHT STk a N TS DIV ) LA R i R i ik, e
AR R R DU MR VE SIS AR, Y T DIV R RER, 8 DIV Blfh
BT i%.

2. MR 57
2.1. #%

2.1.1. SEEED

SEEB F FLGRTE TR I B R EE T TR s AL B B A SR SRR, RIS = R TR 7 R, IR
W] oy AR R R b 8 sV R 4 S TR, HIYTE | /N NNZ5E . BFRgi sl )a, BENLME 10 2
o ) I B E L 2 AT B R L 2R R, 40 K T GBJ/T 28630.2-2012 [7] GB/T 25878-2010 [8]. SC/T
7232-2020 [9]. SC/T 7237-2020 [10]. SC/T 7233-2020 [11]. SN/T 3492-2013 [12]F4H 355 IR PCR il 77
1543 P BEAT SHUF B 254157 3 (White spot syndrome virus, WSSV). Xtlib & Gebk jz R K if 28 B 38 5095
J#3 2 (Infectious hypodermal and hematopoietic necrosis virus, IHHNV). #F 7 ffl B2 (Enterocytozoon hepa-
topenaei, EHP). X iR i 9% B (Shrimp hemocyte iridescent virus, SHIV). X S0 FT R AR S8 FEE (Acute
hepatopancreatic necrosis disease, AHPND) . X} #F % G4 JJL A PR SE 555994 5 (Infectious myonecrosis virus, IMNV)
PRI, 25 8RR &S IR OB, CRAE T SIS IR A EAR I . RN TR AR EL 360 R {H R
HAART M &0 SR IEE R E R SRie R, T8 IRk H Y 7.05+ 046 g, 1)
KN 8.12+0.19 cm.

2.1.2. SEIEHHE

TPEEN 2R DNA $EEGAT S RNA G &8 B b st RAR AR A FR A & 5 Premix Ex Tag.
Premix Ex Tag (Probe qPCR). JCHE§/KS6 W H TaKara; 514 #REFHOER A R G Ralifh; B 5 &
W6 E R U s pH7.4 PBS SR S50 55030 RS 5 s HLRRR A ARt 1R ] A v 245 00 o T 7 LAl
AT FEAZ S 25 JE ISR, FE4T % 200 H 25k 56 FH o 325 LF 2585 5 FLARMIEERT IR RHE I 0.2% 1) L
BIATIR A G, HIABREGRIFE W EE2E T 40CHEIR TEMA T4 H; DIV PR R AL
50 RAT -
2.1.3. LIWYEE

R TR B OHL. R B ARCOARME); PCR X, 26 & PCR 1X(ABL): HLIKAL. KL EA
—); B BUE RG(AR): TR RS EIEIEE); AW SEER); SR KEBRCED ) BT H):
afiZKA¢. —80 CAK IR VKHH (Thermo).
22. B

2.2.1. DIV fF BN F S ARNGI FMEE T
M—80°CARIR UK FEHX H 5286 FARAEN) DIV HLFpiRl, Bl IKE# R4 zemEd, FREL 0.2
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AL &

g R ETA N 2 mL BEIEHTEE 2, N 500 pL /4 TS pH7.4 PBS 20k, B Tuk& B8
B% 3~5 min £H B AL, HEEBREE 200 uL HFES) B E 1.5 mL THE S 0EF, HEH
pH7.4 PBS ZZhi #7842 1 mL, 2000 rpm JESREY 30 s, 7RG, 1E4°C. 10,000 rpm 254 T &0
10 min, W FIEW(Z) 600~700 pL)H 2 1.5 mL L 550 E F . K LIRS 0.22 um FI/K RIEFELJE,
PR eI A DIV AR . RIS 131 S DIV s EhEfh 4, I HH 50 Fr
DIV #AK F DIV (95 Bk PR N 5.13 x 10° copies/mL, K T pH7.4 PBS S b B 275 51
WIZ 1 % 10° copies/mL, —80 CAKIRIKFE fRA7 % H .

2.2.2. LYGRZTUE DIV RN TRESSLi8 R SRR EE

FEBEHLBRIE 1) 360 FEAG R FLYNTENTIR 73/ 3 4, 43 7 skt BRAL (744 PBS, #MRiE R T 1 4
CESHR TR, BRI RO A 2 RSN BRI, SRR IR, FAE 4 A PAT, BT 30 2
HF, 5 2.2.1 AR DIV R EEEE SR E S 1 LR ECEE 2 A RAF R AR 55 — B 5 WLAIEST 0.1 mL 9%
B, XTI FEAEE LRSS 0.1 mL PBS 22 BRI 2 NPATHLE 20 BIZEESS 5 0hy 24h, 48h. 72
h FRALRAE 3 AR 1 BT IR IR AL 2 5 22 e MG SRAR bR (0 SR AR AR . 42 MIFE IR JG 24 hy 48h. 72
h SREEGTHR R 22 2021, AN TE] sSAS [RI 250 20 R 46 3 R FLANIEXTIR, XHRF i i2E 4T DNA $2H, FThis
BEMIWME; AT 2 AN FATELH T4 K [ 2 I T C S 5 5 5 O R PE T o, MR ie % 8
KRG, WWEAEER,
223, WEHERNE

AR BB 5F (1314 DIV & EpniE 2k, it SEit 58 %€ & PCR MIGE 2.2.2 FREEM) 3 4 FLYNIE
SRR 22 2120 DIV R B3

2.2.4. REHEXEEERHNE

DIVI &5, 2.2.2 1RER 341 0. 24, 48 A1 72 h FFEARAL, I 8 2L ¥ 54K B (SOD).«
Bl P T R B (ACP) TR VE R IR B (AKP) R A AL WIBE(POD) TG 1 o B 25 AL TR 21 5 PBS 2R &
S)H(1:10) 5, BT 1.5mL SO0 F. SR 4°CL 10,000 g 550 15 min J5, B RIERAE A BEE D
SEFRIREAR o 5 51 W o 36 7o 10 0 B Pk AT 04, AL BB 1 3 (B AW 52 U7 4% FR 1) 32 7 110 0 B 3 30047
AR, BRI E I TEREAR AT
2.2.5. BB

X 2.2.3 F12.2.4 A HEHE, R SPSS 17.0 AT G200 Bl /iR ANOVA A
R ES NG Tukey fBoRIHE W . PraduE DCFE + bRz kEoR. "FoRilindl S5x i
Mz g ERMEEE, "=P<0.05 "“=P<0.01,

3. &R
3.1. ARIGEE AR FEEER
AR B4 FLAERHR N TS DIV (5 24t s | Fios. B4l | SxmgaLl, fFims

BB PRGBS 2 RITFURSE T ZBWTIE N, BI5 3 RAFTER TR S0%LL T, 28 6 RAFERIE 20%,
%8 RAFIGRIEZE 10%; W 2 A5 RAM, FEEBAEHERN TR, 22 RNAEEN 95%,
B 3 RN 60%, HZEH S RAFERGET VI, 467 35% LT, (H5E | HAFEEEMLL, KE 2
21 5B ) A A SR B T 10%~20%. XL, Mg 1 MR 2 A AETE R4 50N 100%. 10%
F130%.
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Figure 1. Survival rates of Litopenaeus vannamei across different treatment groups

B 1. TEAIRENAEIT R F5E R

3.2. REBHENEER

3N DIV R EE BN E 45 & 2 fos: SRR DIVL Rk, W 1 M
2 JA7E 24 h F1 48 h KM H R Bk TR A BB E R, H 72 h kg REIR, W& 1 4 DIV RERL T
Bom THE 2 H, Sty EAFEERP <0.05).
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Figure 2. Viral copy numbers of DIV1 in shrimp gill filament tissues at 24 h, 48 h and 72 h across three
treatment groups; The data are presented as mean + standard deviation (‘P < 0.05, P < 0.01)

B 2. 3 MULIBLETE 24 hy 48 h 72 h BIRIAREEL24B 40 DIV ROFREHE U BURERAFHE +
FREZ(CP <0.05, 7P <0.01)
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3.3. REMmAEMMELSR

3 ANKEFE AN [R] I 8] 5 R A FLAREE ST R A AR 2121 SOD. AKP. ACP A1 POD Rt 4k & 3 fir
R W 1 AFITEE 2 4 4 DMEREIEPRTE 24 h A1 48 h A B ER &P <0.01), W2 4148 72h i, 4
ANEEE TR PRI LR 1| AR 1 N FRIR B /N, 4 ANEEETRARTE 72 h 3 E TR 1 . Hh a2
4HI) ACP HTE 72 h BHTISR 2ILRFLE EFHIESS, 7E 48 h (1) SOD. AKP #1 POD {2 3 m T 28 1 41

(P<0.01).
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Figure 3. Enzyme activity changes of SOD, AKP, ACP, and POD in the hepatopancreas of Litopenaeus vannamei
at 24 h, 48 h and 72 h across three treatment groups; The data are presented as mean + standard deviation ("P <
0.05, P < 0.01)

B 3.3 MALIBLETE 24, 48 F1 72 h FLYUEITERATERAR SOD. AKP. ACP # POD HIBBEMEL, KIBE R
FEHE £ FREECP <0.05, P <0.01)
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4. ¥Wig

AR AL E R T T B2, AEXT R BRI B A T I PO EE . SR LA TR
M2 EAEH . T RIER S HE R RIS 2 BESEEYE RS, BERNH T R4 Py s B2 BT o A2k 5 385,
BELWT78 B2 7E 40D N 1O B 3 S4RAE . R SRR . T S T IR R AR A A, BRI
BHRY T, BB RO TR B PR I RRE AR, PRI E BT 28 . R R I 2 B2 . B 2Rk
53 T BOE TR R bk E 40 B, SR T R SR A S A 4 TR i S S I ) 2 WA K, B SR IR
ERr e Ry RE /T, SRS B3 (RS, MRRIE b BRI 0T R 4 2 I G IR 28 [ 14] [15]0 BT 1E
I PR b ©EE S5 [ B L5610 B A B R TT ARG 7 28, H R 3 A X iR R 25 1A 2P B2
Ji AL, AR T AR AR SO MR R B B VR M E A, A5 RR I T BARAN e 5 4 PHIKT
JLGNTEEXT AR R R IR AET, B ] LSRR IZ0 BB T M S RIAE T (WA, (R R L PR M FR 4L i 1
20% . [F] I 38 -2 DIV s 8545 DRSS S0 Ar, AT %52 77 o7 DL R DIV 2EXT R A 1 5 4,
XSGR RGE R, RZE TR A M DIV BRI SEBBEN . 746, A58 AR A
275 R S G 2GR A7 2840 30%, IX AN S0 25 5 v Rl 5 S50 5 IR BE KR IR, 2R 1SS A Ok,
J& ST DALE /NI AR IR A M 3 P AT I PR S G, SIS T B B n Il A= 7 S

KA S0 J Ik i R B AU A e 0 2 1 B JHE TR IR DA S sh g e/~ B 24 b, HR 52 3h W04 N Pl fb R
J1E% 5 SOD. POD. ACP. AKP SF#RFRAHIK[16], 4 H R IR BTG RE X 3E B 5220 (1) AR K R
AU R B B OCE EREA . SOD i ki E A B A4 K O2 F HoOn, BHIE PR IE A A
B SERANNEAL, T 5 HAR B e fe J1 Won R FIAE DGPE[17] A ALK IS DIV BRULHIRTIR,
SOD %M 24 h 3] 72 h ¥45 B R TE, @i 3(a)BoRBEE 1 4% SOD WG 2e T IR, 8T it
RURG “NEI - 3Eu 7 A, TIBCEE 2 41 SOD G YEFE 48 h A1 72 h I AR BRI “ Riff - 320”7 &%,
A SOD ¥R I EE | AR SOD (EAAL T =K, TReEAgEE. Kk, JATHENE 7 o riE
R 22 W 288 e 2 T 2 o AN AN i 8% s o A PR T 28T Bl R AR DG R ) 3Rk, #2117 SOD B4 A7k, M
MHEE 1 SOD Mg iE 1, [FII 8 v DUE KR4 P =& P SOD [ HFEEIT 1R], 4 5 X I S 5 3% 77

POD &) ZAHAE TR A B — P 4Ll , 3 Z/E R EAF IR EER A E ik, 5 SOD
R RFEPUEAAERI[18]. AWFFH BHE 1 41 POD i MERIE% S SOD —#t, SIMAIN) “ R - 32 ”
FHIE, TMXE 2 20 POD W& TE7E 48 h Al 72 h IR 2 ORFFEL K, TREEHRZEE. X458 KN, %87
R ZG ] BERSTHR AR Y POD (4 AE 7, 1F DIV KESEFEN PG, haed it it A a2t S
Yoo, e GE BRI G R AR H A, R A RO G L S SR E AR, 1X 5 72 h E 2
995 75 52 A A 45 SRAH TR, HEMI PTG RE 2D R T 1% 7 K DIV R E E R A .

ACP. AKP 7EAYMAR G e AR R B B A EZER, ACP AE AR RN, 75E W
6 5 W R 4 e S P R v B R R S R e T AR AKP B FE B 2% 1 T (A 7K A IR B
RS WRIR I A GE Ty, RNk R b () S BURFAERR[19] [20]. AR ILE DIV EGLIXTER, ACP
AT AKP W& VEM 24 h FFO635 200503 T m (ia s, Kb X 1 240 ACP F1 AKP 351 A\ 48 h FFIRZ218 %,
SRR R - R A, M 2 A AKP RN iR SOD iETEA L AR, BA ST
B, AT IR 1 3L AKP SEPEUISR A T mKF, T ACP HL & 72 h iGN REEE T =, R 2IL R
Fo B, FRATENSRIE. SR SRR T WO FLANEXTIR S R 2 T e,
PErm TUMAXT DIV 58 BN AR, R AR AR SO RS SRS I Th %, RN R
BRI S R IWLAR SORE S, IR 55 . B ACP XHZE 7 b B2 vl S s il o B8 I, T B
BERINIURN, AT i DIV f1E R0 3, A AW 1 FEE R IR AR Y ST B2, FRARAE T 2
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JiR b ) G e R E A, S SRR ST AL RE T AR R R G ThiRe , RTHIRAXS DIV f 5 1 E

5. &t

AHFFAESE, AR EAR BT 0H] DIV AE LR iR A N =5, $2THIFEER SOD. POD 45 4 i

Tk, RPN R e S A I R OGRS A, T et IR, JFIRAR ST
FLA P A G 8 J DRI AR 1) 73T AL, 9 e AR ML HT B K7 DIV B fasdie it B 4 T B e 5 SR S 4%
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