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AR, RZ BHRH, &/MEFE 4L+ EHP M & 21K 89 T 6 0K &2 AT R AR > >t it B> 88> AL
M. AFREMR . FHfnss 3 N4 4% EHP xF#4 B i 4 2 M 99.9% i 8 % K F(P<0.001); %
TP G ik B AR AE R IR 5 ok B LA, B4 21 4 JE) EHP At 3R e A % M b 3k B4R B E(P<0.01) £
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(Enterocytozoonidae) . 7 i H J& (Enterocytozoon)
(& 2455, 1999; Samtom, 2001; Tang et al, 2015), ™
& 40 ifL PN 25 4E (Lom et al, 2002; Phelps et al, 2007), H
2003 4FELIOK, Ze[E FEE BT %R (Penaeus monodon)
HEA KRB LEAE(MSGS), T T ™ 5 1 285 0
2% (Chayaburakul et al, 2004), Tourtip %5(2009)7E
G2 1% W BT XTI AR A #) EHP, {H)&YY EHP
TELHBUR I EXELIIZ B, 8RR i X6 W e i
TEH B IIARE LG A, ARMENEE B R AR PR Y
Jog BRAS AL, T 38 2k i 57 2% 58 U] B S AR FL 4 Y X MR
(Litopenaeus vannamei )&% EHP J& , HATBE IR /N |
Bz A i AFAE I B A% 52 5 5 (Tang et al, 2015), kg
EHP 1 FLYA X R R 0 Ko 5 5 X R K AR e 28
PCR #;i4; H EHP FHY4:(Han et al, 2016; Tang et al,
2016; Rajendran et al, 2016), HAFBEAR . &8 ke .
W U ME L ZH 2 2 ] A 1] EHP FH A4 (Han et al,
2016; Santhoshkumar et al, 2016; 4% = 2% 2016), H
ANFZHZH EHP 0 1925 55 MO B G R IE AU o

rp K R 2 R 9T B 1 TR K P B A BT T K SR R
AR S oy PR B R AR I R B, AEFRIE
FEHH FLARIEXTER S, A 2013 4E A 1R = 19 EHP BHME
K, XE%(2016)& 7 T EHP ) SYBR Green I SZH}
PECRE MM ik o XF 3 b FLNTEE X SRR il A ) 2
B, EHP S5 R4 KR 2 — @ AR, TFEER
f EHP 7£ 10° copies/ng DNA L) | AT AEC R4 5 1Y XL
Wio Wi EHP G EIRm, 0 EHP Gy 5 X5 R A4 K 1
MMM AT, Har, X EHP BRI Z LT R
N EARALY, HABLL EHP Bl A 2 A8 K,
AHFFERTAN[R] [ SRR 1 FLANEEXT B AR ) EHP 5
ARACHETT i — 09T, JEXRIR 241 EHP %
T 22 S A T AN RN R AN 2 A8 T

1 MRIERE
1.1 SEIEEh¥IskIR

T 201656 H26H ., 7H20H., 9 A 14 HA
9 H 20 H AMILEYEHH). 1WA FEPD). Li %
TLOWDANLZ H BB(RZ) 4 A LGNSR 35518 3743 )

KA FRIE 40~80 d A9 FLANIEXTHRAE Sk 274 2
(F 1), Hr, HH BAFRFER R A 54 d, PD FEASRE
FEITIE] R 60 d, WI BERFREEETEIY 40 d, 3 MHER
WIRI N ARG, MAZEFHK; RZ BEARIEFEIN [H
1 80d, TE 4 MNHHATP IR, ARKETIER.

38 HH. PD Il W BEUREE SO I R, PRAF
T3 B 95% LB, Al S = TR R (L)
FRE WM&, RZ BEA FLAIEXT IR TR A8,
FA AR Bk BN, 4B FR)E, MO IR i
1.5 ml BLOET, BET-80CIKFMHRAT. K xR
WHRLE A, —FHE T Davideson’s AFA [ &
i (Bell et al, 1998) 1 [#E 24 h, FRGFET 70%2 B
Hs O — 200 S LA T RIS A PR . i
F1EWIN B2, BT 1.5ml BoEH, T-80C
VKFEPRAT

12 BEEAERBEXSHITERE

ST X AN R B T A A AR A T AR A b, AR
T2 AT J I AR B8 R BT, B R P 34 AR
(Lo 1 cm, FFHREFEE Pi=WxL > B3 R AT
H IR (Wo), RS BRI H 35K 2 (Daily
growth rate of length, DGL, %/d)FI{A& ) H #4 %
(Daily growth rate of weight, DGW, %/d), AzU41F -

DGL = (L—Lo)/(LoxT)x 100%
DGW = (W-Wp)/(WpxT)*x100%

1.3 HmZBRN

W O BEARAT B RE L 81 25 2, G RNase 7K ik
JG SIS 5 —80°C UKAR CRAF U FE i B T vk bRk )=
FEO IS o HU 30 mg WIS S)IM, I sh i 4l 413
K2 DNA $EBUAR & (RAR AR A R A A, )
£ DNA., H# R4 H1{ (Nanodrop 2000c, Thermo
Scientific) AT BEM 2, T —20°C VKA IRAE -
14 EHP EEtREFIE

BB 2 45 B9 EHP Aol 54 ORI FR(Liu et al,
2017), #EME 1 ml LB AR R P (T AT EER
100 pg/ml), 37°CHHEIGTFFETEFE 4~5 h, FiE 1%
M E] 5 ml LB KigRdk, BT 37CHEERFR

x1 MR FHERRERFR

Tab.l The sampling information of shrimp populations

Xt WFEE{AR  Shrimp populations

i ‘ o
Ttems T 4L BT e (HH) LI %:F- £ (PD) TLIFRAIL(WD) LI H B (RZ)
Huanghua, Hebei Pingdu, Shandong Wujiang, Jiangsu Rizhao, Shandong
FEHEBYIE] Cultivated time (d) 54 60 40 30
FeA% & Shrimp number (ind.) 54 42 132 48
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R, 200 r/min FERETIRZY 12 he BU 4 ml 55953,
A Mini BEST Plasmid Purification Kit Ver.4.0(TaKaRa,
RGE) Bobr /N &4 U B iR SR ISR, i di
BV f# 78 50 pl Elution Buffer . FAAZER MY
(Nanodrop 2000c, Thermo )il +& $& BT RLFE &) 14 2% iR
W, IR BURLES DUEL, Hie 10 f5 B R B 10%~ 10°
copies/ul A6 EE 1124 TagMan qPCR FrifEdf:

1.5 EHP # TagMan qPCR #& il

K Liu 5§(2017)8: 57 /9 TaqMan SER 258 8 1
R 7k 64T EHP @ s A . & 07 FH 5 | 9 AR &
45 510 F168 (5'-AGT AAA CTA TGC CGA
CAA-3"), R168 (5'- GCG TTG AGT TAA ATT AAG C
-3")Fll TagMan #41(5'-FAM-TCC TGG TAG TGT CCT
TCC GT-TAMRA-3"), SRS B A TAY) T/
(BB AR A G R, LR 2 it VIR R A
20 ul f47% 10 pl 2x Premix Ex Tag™ Probe qPCR & &
(TaKaRa, Ki%), 0.8 pl 10 umol/L 5[#) F186, 0.8 pl
10 pmol/L 5|4 R186, 0.4 ul 10 pmol/L TagMan #4841,
7 wl JC RNase 7K, 1 pl Btk DNA, ¥ 4% e i 78 52 s
POLRE R PCR {X(CFX96, BIO-Rad)F#EAT, S i 4
FEF N 95°C 30 s WA SR, 95°C 55 f160°C 30s, #F
1T 40 NMEAJF 240k 0 o

1.6 EHPE{IZ% A DIG IREtHI&

& GenBank H'[1) EHP SSU rDNA (KF362129)
J%%), Fl Primer Premier 5.0 &1t T JR{V 2238 84T & %
5147, Probe-F (5'-AGC CAT TGA GTT TGT TGA-3')
H1 Probe-R (5'-TTT CGC CTC CGT TG-3"), 5|¥¥%
A TAY TR(EE B A RAE G . ¥
144 bp, 7E 50 pl MR FR S, 427 0.25 ul Ex Taq
version 2.0 (TaKaRa, Ki%), 5 pl 10xBuffer (TaKaRa,
Ki%), 3 pul 20 mmol/L MgCl,, 5 pl DIG-dNTP Mix
(Roche, F¥f), 2 ul 10 pmol/L 5|4 Probe-F, 2 pul

10 pmol/L 5|# Probe-R, 31.75 ul Ji RNase 7K, 1 pl
DNA B o 2 7E 94 CHAE % 2 min J5, T 94°C 30 s,
47°C 30, 72°C 30 s #47 30 MG, feJ5 72°C 2 min
FEAR , PCR 79 H 2%B iR W58 e F UK R4 ARSI

1.7 JRAL#3%

JEAV 2 32 FE AR IR Bruce 25(1993) 1977 ¥ #E47 .
Davidson’s AFA [&E 5 AU EIRER Z K . BB AN
AU, & 4 pm AV R, F 65 CHEA 4 h,
VIR KA, 22 10 pg/ml HEHBE K T 37°CHk
30 min, FF£8 0.4%T04 I H BEEE S min, T 42°Cik
1THiZ25¢ 30 min, 5 DIG ARic R T 42°CZ23¢ 12 h,
ZEVE RN B S, 1 : 1000 B B R 0 16 i Bt
DIG ¥ifR(Roche, Ei)TF 37°CJJ 30 min, FLIE
VEJE, F NBT/BCIP ##E5 2~3 h, &1k H 0.5%
Bismarck Brown Y £ 3¢, &K . SWHMEH, 7£R
s T~ EE

1.8 HIESH

AR - Microsoft Excel R
AT FEAR A R EU(R), AR A RIFEABAAS
[i) 408, 25 1 AT R G R 501 S, ) A G 1Y) J
PR REFIIEK, LI P<0.05 8 B &2 5 KF,
PL P<0.01 g 22 58l i & 7K F-o

2 FR

2.1 JLENTE X HR R A K HFAE

XA RERDEA T A AR T £ (6 2) 4 D HFAR A
K22 FKFE/MRIK N PD>HH>RZ>WIJ, KK HiE
KR MWNBIFAK K S WIKHH<PD~RZ, Hd, Wi,
HH F1 PD #4255 i #(P<0.05), PD Il RZ BEIATC
% 2 57(P>0.05), MWIAEME=EIEE, 4 DA
R E2ZFMNKBIMER N RZ>PD>HH>WI, A& H

®2 MNMBEAERENZERER

Tab.2 The biological information of samples from shrimp populations

TiH Items

XHHFREEIR Shrimp populations

FUERER HH  SFEE#ER PD RVCEER W1 HIER#HA Rz
&£ Body length (cm) 4.59+0.93 5.90+1.05 2.35+0.46 7.95+0.88
K HK A Length daily growth rate (%/d) 6.60+1.70° 8.20+1.80° 3.40£1.20° 8.70+1.10°
AT Body weight (g) 1.06+0.71 2.09+1.09 0.20+0.10 5.29+1.63
ARH H#KE  Weight daily growth rate (%/d) 2.00+1.40° 3.60+1.90° 0.32+0.18° 6.40+2.00¢
REFEH Ponderal index (x107 g/cm?) 9.67+2.04° 9.67+2.30* 14.7243.64° 10.26+0.84°

T EARNG TR BF 2SS (P<0.05)

Note: Data in the same line marked with different lowercases means significant difference (P<0.05)
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R R NFFAR K WI<HH<PD<RZ., MIAETS MR IR, 75 4 S FEAR A BH M2 A g B 43 51
BORFE , R E 55022 5 R E/IMK IR JE WI>PD>HH> 5 WI>RZ>PD>HH, i F-3 EHP X450 & ZIIG 14 i

RZ, ¥ 2 PD~WJ>HH~RZ, Hrh, PD 5 WJ L2,

o : X

22 FEEHEH EHP 9 TagMan qPCR &3l HH il szﬁﬁz%#, PD. WJ #¥{A5 HH. RZ ##
[MEREE,

S 4 A FLAE o R G RE S AT SR S A ‘ )
U ZEH 4 A PN R RE R Gl pap 25 SR ERP MG TR RHE

RN BAPE R AAE (6 3). HH BRIV R h X} 4 ANEER EHP X8 50 A5 BEAT 20 (B 1)
77.8%, % REF] qPCR 1Y R B, B BHM:RE 5 A9 EHP WK, HH BHAR EHP X504 R 0.11~3.42,

#F 3 ANFENIESTIFEHARATRIR EHP R HI1FR

Tab.3 EHP detection in hepatopancreas from 4 populations of farmed L. vannamei

45
5

¥FUFAE{A Shrimp populations
IiH Items P Pop

wYERER HH  SFEREA PD O RILEEE WO

H IR RZ

EHP {iffl  Range of EHP (copies/ng DNA) 10%''~10*4 10%88-10%88 10%32~10%4
EHP %40 Log(EHP) 1.40+1.11° 2.95+1.81° 2.8440.63"
FH:#  Positive percentage (%) 77.8 88.1 98.5

1019 10262
1.18+0.76"
95.8

EHP $5%F ng 4141 5. DNA 71 EHP SSU rDNA # I1%%, FE[
EHP means copies of EHP SSU rDNA per ng tissue total DNA, the same as below
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Fig.1 Distribution of quantity of EHP infection in different populations

a: ﬁi}ﬂéﬁiﬁi, b: EPE%%MK, C: %{Iﬁﬁgy d: Bﬂﬁxg¥ﬁgo

EHP $5%f ng 21415 DNA H EHP SSU rDNA #8118, K@ L PrEEARE ST, BE LR i

a: HH; b: PD; ¢: WJ; d: RZ.

EHP means copies of EHP SSU rDNA per ng tissue total DNA, the same as below. Gray blocks are based on

actual statistics, while dotted black lines show distribution trends
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EIEZSM G, (HFEM A R EE N 2.0~2.4 35 Fl N A%
WAL, HAoMmE 2 NE T ES AR (E 1a);
PD RERIBHEREAS () EHP %1444 0.88~5.88,
{HA3 A WA M 0.8~2.8 F1 3.2~6.0 2 58443 5 ) [X Ja
(] 1b) s W BEAR ) BHPEAE A ) EHP X485 41 7E 0.52~
4.40 Vi, APRERIERS 0, 1F 2.8~3.2 i B H
EE(E (A 1c); RZ FERBHPEREAS Y EHP X040 0.19~
2.62, RRIAMAE, (AN T 0.4~0.8 i % (& 1d).
MFZREARR) EHP /A i %% k&, PD>HH>
RZ>WIJ, WIJ fl RZ BERH, AR R BHP B KF
BOMFET , i PD Al HH BER A, &/MAR) EHP B
KFERK,

24 AEEE EHP 5E&KSHIMEEME

S IRE 4 ASBEUR FLAY X AR AT IR EHP X405
XTUR PR | R AR B R B S A K SR T 2 AR
KPS T 4),

HH FEARE 80 n=54, T R 0s=+0.268,
EHP X 805 R AR AR 15 B A S PERA TE 95%
M 5 7 X, o EHP W S A HE 5 R=0.2155,
T Ry,=0.177 F1 Ry ;=0.226 ZZ[a], 55| 80% i &1k
I ARYEIZBER EHP XS, K H43 > EHP iG
B HH1 (n=32)F1 EHP & ) HH2 (n=22),HH2
1) EHP XJ 405 (K A AR EE 19 A 5C R 50003301 S —0.452
F1-0.517, 3388 T 1 2 AH CIK T (R 05=0.423 , P<0.05)
(K 2a F1K& 2b),

PD BHRE MBE n=42, TE ML Ry ys=+0.304,
EHP X5 R | (R AR F5 503y JC W A C, I
t, EHP XS AR RS A C R B0 -0.2174 il
—0.2280, T Ry, =—0.257 I Ry,=—0.202 i), A
Ktk BA 80% i & MK F-(P<0.01), #RIEZHEA EHP
XA, BZREA >  EHP IKAY 73 PD1 (n=22)
F1 EHP & 8 7-8f PD2 (n=20), PD2 f) EHP X% 514

K AVATE 9 AH 5 R B0 -0.377 F1-0.467, KT AH
KMEIEF Ryos=—0.444 1Y 95% i & VE/KF-(P<0.05),
RRARAERRE 90% 1 2 M K- 2¢ FIE 2d).

W BEARRE S BCR n=132, B E A Ry 0s=+0.171,
EHP X405 3 MERIBEIA X R B ARIEE] 95%
() 2 MK F-(P>0.05), i, EHP X405 k= 94
KB R=0.1635<R,,=—0.144, BA 90%1) i E MK
F(P<0.01)([ 2¢ FiIlA 21).

RZ FEARRE SVBCR: n=48, T E M6 Ry 0s=+0.285,
Hrp, EHP XS5 X HMA K R=-0.2949, FIIZHEA
() EHP 5 &K A7 7E b 3 67 A CM:(P<0.05), EHP 5k
A SE R BN R=—0.2782<Ry,=—0.240, fiAH & H
H 90%I7) it /K F-(P<0.01), EHP S5k E 5501 &
B R=—0.1909<Ry,=—0.188, fi A HA 80%HY ik &
PR F-(P<0.2)(E 2g FIE 2h),

25 A[EHZLAH EHP B TagMan gPCR #ill

A3t RZ BEOREE S B IF AR . B . WL . Il
WREL R 5 Al A SUHE AT SIS 28 A, A 45
oK, ZEHA 5 R4 BHP B AME, H S
FRZl 20 EHP FHMRAA 22 5K 5), H, TR
) EHP fzfm, FHMERWE R HKET, EHP Xt
BURIFIRAR ) 84.1%; FURIMLHKEL, EHP X802 I
JERARAY 76.2%; i EHP XJECUR AR Y 62.7%, HH
PR EAK; WA A EHP SR AP BRI AY 15.1%,

26 AFEHALRE EHPHERNXER

X RZ BEARANMARY 5 Fh 2l 40 i EHP X3 8047
HH LA AR CHE ST 1T (3R 6). #R4IE RZ HEIKAY 48 M
i, BIE 95.0%. 99.0%. 99.5%7F1 99.9%HY i E kK
HAIE R B Roos 20510 0.285. 0.368. 0.399 I
0.460, HIXMEANIRV, RFALZE ) EHP ¥H
IEARSCRaH, N RAEK/NRFIKT, IFBERR . s FnbE

R4 ANFENLGUEI R A PITRIR EHP SEKIEFRMEX SR

Tab.4 Correlation analysis between EHP in hepatopancreas and growth indexes of 4 populations of farmed L. vannamei

B EHP %41 Log(EHP)
Correlation index HH (n=54) HH1 (n=32)HH2 (n=22) PD (n=42) PD1 (n=22) PD2 (n=20) WJ (n=132) RZ (n=48)
K Body length (cm) 0.146 -0.073  -0.452"% 0217 -0.208 —0.377%"  —0.083  -0.295"%
tAHE  Weight (g) 0.074 -0.151  -0.517"  —0.228 -0.223  -0.467"% —-0.164"" —0.278"!
IKHEFE%EL Ponderal index (g)  0.216 0.109 -0.126 0.054 0.175 0.152 -0.047 0.191

T bRTE 0.02 MBI RN A 98%H i H MISEHE(P<0.02), HrTE 0.05 MBURRARA 95%H) 0 5 MISLHE(P<0.05), HriE
0.1 A 273 AR G 1 i 22 M /KT 35 51 90% (P<0.1), Ahiid Bt /R 0 3 M 22 5(P>0.1)

Note: Data marked with 0.02 means 98% significant relationship (P>0.02); data marked with 0.05 means 95% significant
relationship (P>0.05); data marked with 0.1 means 90% significant relationship (P<0.1); data without superscript means no

significant relationship (P>0.1)
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Fig. 2 Correlation of logarithmic EHP in hepatopancreas to body length and body weight
of 4 populations of farmed L. vannamei

a, b: HH#HA; ¢, d: PDBEA; e, f: WIREA; g, h: RZFER; FRid ol 95% W35 AH K HE(P<0.05)
a, b: Population HH; ¢, d: Population PD; e, f: Population WJ; g, h: Population RZ;
Data marked with * means 95% significant correlation (P<0.05)



43

FRARIL A FLAE X SR I 0 T 1 it f) R A B L0 ) 22 S 23 A

89

Fz5 RZBAFLYVEITINEHLA R EHP = FEMER

Tab.5 The detection of EHP from the tissuse of RZ population of L. vannanmei

4 Tissues JFRE Hepatopancreas "1/l Midgut LA Muscle ik Emolymph #f Gills
EHP X 4{ Log(EHP) 1.26+0.72 1.06+0.65 0.19+0.16 0.96+0.50 0.79+0.47
P Positive percentage(%) 95.00 79.00 40.00 67.00 38.00
* 6 ARIELR EHP g EAIME XM
Tab.6 Relationship of logarithmic EHP between different tissues
ZH41[A] Tissues JFEEME Hepatopancreas 5 Midgut LA Muscle I} Hemolymph i Gills
AP Hepatopancreas 1 0.4702°000! 0.3872%% 0.2401 0.6735%!
Hil Midgut 1 0.4301%0% 0.3041%% 0.5169%%!
WA Muscle 1 0.3041°% 0.3927"
MK Hemolymph 1 0.1329
i Gills 1

e PRI 0.001 IEIEERTRA 99.9%M4% B2 HH 5 (P<0.001), FRidE 0.005 MIEIERTRA 99.5% MMk i A0 Xk

(P<0.005), FRiE 0.01 FIBURERA 99.0% M B35 HH 26 1 (P<0.01), FRiE 0.05 BIEURERA 95.0% B AH M (P<0.05)
Note: Data marked with 0.001 means 99.9% highly significant relationship (P<0.001); data marked with 0.005 means 99.5%
highly significant relationship (P<0.005); data marked with 0.01 means 99.0% highly significant relationship (P<0.01); data

marked with 0.05 means 95.0% significant relationship (P<0.05)
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Z I BHP X8, X Sedya il g ioetE s IR
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F] 95.0% 1 {2 3 K-
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FETERFRIN 2 IRELZ R AGHE . XHEN EHP 5 LN
XPHR A RSB ARG HEA HT 2RI, RZ B B T J A
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In situ hybridization of different tissues of L. vannamei infected with EHP

a: IFBRAR; b: 885 c: WUA; d; Plas e FFBUIRBITEXT I

a: Hepatopancreas; b: Gills; c: Muscle; d: Midgut; e: Negative control of hepatopancreas
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Differences Between Populations and Tissues of Litopenaeus vannamei
I nfected with Enterocytozoon hepatopenaeli

CHENG Dongyuan'?, QIU Liang'*, SONG Zenglei'*, WAN Xiaoyuan',
DONG Xuan', XIE Guosi', HUANG Jie'*"

(1. Laboratory for Marine Fisheries Science and Food Production Processes, Pilot National Laboratory for Marine Science and
Technology (Qingdao); Key Laboratory of Maricultural Organism Disease Control, Ministry of Agriculture and Rural Affairs;
Qingdao Key Laboratory of Mariculture Epidemiology and Biosecurity; Yellow Sea Fisheries Research Institute, Chinese Academy
of Fishery Sciences, Qingdao 266071; 2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306)

Abstract Growth-related parameters of individuals from four populations of Litopenaeus vannamei
from Huanghua of Heibei Province (HH), Pingdu of Shandong Province (PD), Wujiang of Jiangsu
Province (WJ), and Rizhao of Shandong Province (RZ) were assessed. Amount of Enterocytozoon
hepatopenael (EHP) in the hepatopancreas of individuals from all populations and EHP in multiple tissues
of shrimp from the RZ population were assessed with TagMan-based quantitative PCR. The results
showed that the RZ population possessed optimal growth-related parameters and the lowest EHP among
the four populations. The histograms of case-logarithmic EHPs of the four populations presented different
modes. The case distribution of logarithmic EHPs from the HH and PD populations showed double peaks,
while those of the WJ and RZ populations showed a single peak. The different distribution modes may
indicate a different EHP spread in the four populations. The population with a single peak mode or the
higher logarithmic EHP subpopulation isolated from the population with a multiple peak mode showed a
significant negative correlation with shrimp body length or body weight to logarithmic EHP. The EHP
detected in different tissues of the RZ population followed the order (from highest to lowest), EHP in
hepatopancreas > EHP in midgut > EHP in hemolymph > EHP in gills > EHP in muscle. The logarithmic
EHP in the hepatopancreas—midgut, hepatopancreas—gills, and midgut—gills had a significant correlation
level above 99.9% (P<0.001), while the logarithmic EHP of the other two tissues had a significant
correlation level above 99.0% (P<0.01) or above 99.5% (P<0.05), except for midgut-hemolymph and
hepatopancreas—hemolymph. In-situ hybridization of a DIG-labeled EHP probe in the hepatopancreas,
muscle, gills, and midgut showed that the hepatopancreas is the major target tissue of EHP infection in
shrimp. Minor and weak hybridization signals were also observed in other tissues, which indicated that a
few cells in those tissues were also susceptible to EHP infection in L. vannamei.

Key words Litopenaeus vannamei; Enterocytozoon hepatopenael; Growth parameters; in-situ
hybridization
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