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A& ERiEkEMES R RE || &
A RRRIZ T SRR

=, K R, KE, WFEF, EAG, RKIL,
AW, HEF, mEE, I £

(L PIA R Be, DU R 6111305
2. WY NN R Z2 2 Rt = e, U1 CHE 611130)

FEE: 20184 8 F, WM 5Py RATEMF T H LA — M UUE bl RFE, &
RTEWELER, YAHELRE, AAXFRRENITE. BRE#THREFT . £
Fot3a % % 1A (AciHV-2) 8 PCR & 0l o M BIR SR N 2 3 2 2 4 Gat Rk &, H
16S rRNA J7 %] (MN416231. MN416230) 5 GenBank ¥ X 4% 3k & 16S rRNA 7 7| [5] &
ik 99%, N I6STRNAJF I MBW Z AKX EM L, 2 BRS5ERERBERY —X; H
BT R lctO HE M HERHEPCRAENM H MM, XE2Hh0BHE N EREXT.
IS BT IE . W IE 41 21 DNA 347 AciHV-2 & 7 £ PCR &Il ,, ¥ #4 501 bp By & #
P&, 7 U AciHV-2 polymerase 3 F 7 7| # W F A2 K B £, RN AL AciHV-2
RA—X. REAL¥ L, BREWSALEERENEH, LHEME. Bl 8.
JRAEF ey R r s, RANAR N . HO LR REARZE,; BHET,
W RFRE B BE 4L K& 42 200~220 nm B 8 5 E AR 5 0.7~0.8 um 45 3k
Nz, B bitr. L, Sl BREAA TR EZERERE S AciHV-
2R ARG

REER: mHALE; ERERE; GASRELE; 2B L5 E;
HESES:S941.4 SCRRFRASED: A

i 32 45

21 tHhad by, P E 65 5 I iR S R R g, o AT e R R W K AR M TR (Aeromonas

FRIE MBI K, MR R, &
T2 e, FRE T KR R —
335 K EY, VAR W4 (Acipenser baerii), J&
#1312 H (Acipenseriformes), #§ 7%} (Acipenseridae),
1)@ (Acipenser), 1996 4F5| AFK I, P EA 4
KR IEN MR RNEE RN E S, WRiE
fif SR Y, IRZ T E HIH W HEHER, H3R
PR O R R E B SR — P, HAT,
18, 4 BRI I e 3 50 580 Ol 40 TR AR T
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hydrophila)®” . KBRS IE (4. carvia)®™ . 53 kL
FF i (Mycobacterium)® . ¥ K 4% Bk 4 (Streptococ-
cus iniae)™ 55 ; BRI R M ELUT RSN (sturgeon
iridovirus, SIV) J 839592 5 #- [ . 11 (Acipenserid
herpesvirus-1. 2)®, i 76 78 [ 57 54 63 1 0] L) 40 74
PR Y i R, i R D B B ) A D)
B, 2018 4F 8 H, U2 M 5 XIS 0ok 75 Ml 55 5 7
AR 655 & A= — B LA i A o B AE 1) 4% e g
FET- 33K 50% LA b, IR HAG A, A B A
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9 4 FEFEE, S P40 0 65 K i R o8 N R 2 7 T BIR G R g

932 Wi 5 955 B 151 45 1409

F AR & 95 1 VG A ) I B4 9 3 5 06 R TR, % G
HEAT R G o FRE R 48T, BT H#EFT AciHV-2
FESEME PCREGIN , & BLIZ W 2 R T K 6% BR B AN
AciHV-2 IR AR5 . SCREAT T B Va1 #1
VA5 G o B A5 2, L A E g B 40 4
g ) R T JP e BR T RN AciHIV-2 TR B IR A SO AL
MR AL ZOR, R S K2 Wi 1 2 2%

1 MRS IE

L1 & SHRERRK

BRI A6 S B, R 126~360 g,
B DU ] XS ok Ko 32 M A 65 5% B 37 6 K o V6 KA BR
B PR BE ATCC29178 W [ 36 [ 38 R AR ol o

1.2 EZEiKF

i ¥R WS SR 2k (BHI) W A LUk 2R EY)
FARBRR AT KA 55 55 3 (Mueller-Hin-
ton medium). 2 7 AE fb i 58 A8 1 A B A
YR A RS w5 4 v 2 PR 2H DNA 42 Bl 5n &
DP302. Zh#¥4141 (1L )DNA $2BGAH] & DP304
PCR 7= ¥ 4fi 1k iR 7 & DP214, PCR Master Mix
DL2000 DNA Marker 5504 A EA4Y) T8 (KiE) &
(RN

1.3 IEFRIER K 348 Y 22

IR0 30 1 A% S I PR L, 5 Xk £ 94 4F )
WAEFHEAT IR, A HR R B AR 1L

14 MAEFKRE

AR B B 5T ALK FETC R 251
T, DA I B EORE 0) Z 2 A 5 B s
SEHR AT BHI SEAR, 28 °C F 8537 24~48 h, #EBUE
KN — B B PL TR V% 7E BHI P A | PR
RIS %, R LiE 3R bk, WSS 7% 5 b R
TE A FEE

BB 16SrRNA A F 31 M2 5 2 % &
IRk P 2 3% 7% 0 PR DT 28 °C 1Y
BHI 15 32 W 15 3% 24 b, BUA= K390 09 37 6 4 94
B W AR, SR R L 4 DNA, SR —
XY G BE 16S rRNA 2 B8 519 "(F: 5'-A
GAGTTTGATCCTGGCTCAG-3/R: 5-TACGGCT
ACCTTGTTACGAC-3")PCR ¥ 16S rRNA KA,
UG 1 7 BeR /N 1500 bp, PCR 4738 5504: 94 °C
5min; 94 °C 1 min, 54 °C 1 min, 72 °C 1 min,
30 MEH; 72 °C 10 min, PCR =45 DNA 4lifk

[ 7K 2 22 2 T 6 sponsored by China Society of Fisheries

WAl Eaifb)s, BERER ) EWHEH AR
BRZS BIIN o K43 5 R AR 1Y 16S rRNA FE R Y 31
1£ GenBank H13E4T Blast Fb X}, 5% H MEGA 6.0
BUWHERRERER

o BB AT iBREIRA Ict0 AR 4 PCR
#m) Z B8 Mata 5" 105, A — X
T IKEE BRI lotO FE R 519 (F: 5'-AAG
GGGAAATCGCAAGTGCC-3'/R: 5'-ATATCTG
ATTGGGCCGTCTAA-3"), X} 43 B B #1718 K
BEFR A lctO FLIR 1K) PCR RGN, [R) BF 5% v K % BR
B AREE R ATCC29178 Ry BHYEXS IR, Filib 48 A
Bt K/ 870 bp, PCR ¥ 145(F: 94 °C 5min; 94°C
30s, 54°C30s, 72°C 1 min, 30 PME¥H; 72 °C
5min, 2% RYBUARHHBEC AL PCR 4314 25

1.5 AciHV-2 8945 5% PCR 1

SR BCER 5 PG A0 R S 0 IR 5 I 2
PEEL 4] DNA, £ M Kurobe ™ Wik, &
B — XT3 AciHV-2 ) polymerase 3 K 1) F 5 14
5% (F: 5'-GCMMGRGGACAGAWCCCMG-3'/
R: 5'-GGTGCACACRCCMADIGACG-3"), U
P& WU BE 1 40 DNA i B4R #E 47T AciHV-2 1) PCR
Fzim, YT R/ B R/ 501 bp, PCR =4 42
DNA 4ifb i Fl & aifb /5, R ER (AR A
B EIIT o 8 56 4 09 AciHV-2 1 polymerase
FLH P % 7F GenBank H i# 17 Blast b %, TR
MEGA 6.0 K R G K EW o

1.6 “HLAFRIBF N5

B8 9 VO A R I 665 0 FRF U LML LD
. AL ZELHZ, 10% 0 bk PR 1A [ 5
A, WY R, RRE L (HE) Y,
FRPE R B R, G B A
1.7 EHENR

TR0 HR 95 7 A R IV #6349 R R 4 4
WA SCHR [13] B9 B, 2.5% % E VA W1 &
WY R, BT RMEEIE,

2 4R

2.1 IEFAREER B B4

BRI A E S EEEANE, K
JE O R B s LA, K e
TS, JRAERE L 50% DL b B PE A A
T2 K 11 T L. i 4% R 358 45 0K g BRI L 1t
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1410 Ko

% W 4%

TRt (IR T -1)0 R WA ity (JETAR T -2);
JPRER: E, AL L BRAEAR R, SRRFLLE
(EIRR T -3)s PRI ML, Bl =s i, s o

B, JEBAIE B B OR . W,
EREAE T -4),

Bl |

orrhage in kidney (arrow)
22 MEFRE

ABREAG S B EHSHE  NEIRFEA
FIN S0 JFEIE VB v 43 25 B3I CZX180815
F CZX180820., 43 &3 T bR 7531518 4 F5 B IR VAl -
AERAR, 78 BHIEAOIE A @, e .
RO RN, TR . SIS . T W B
%o W GERIE, EEERSOLXTHES

16S rRNA £ B 5 5| B 2 %R F 54 4
B PG B E CZX180815 Fil CZX180820 Y
16S rRNA 5 A Bt (GenBank %55 : MN416231 .
MN416230), I ¥ J& 7E GenBank 1 3 17 Blast [t
XF, B i K EE IR TR (1) 16S rRNA KA 7 5]
) TR R B i, 3k 99% LA Lo E DL BT 168
rRNA M J¢ GenBank HVAH JCHE ¥ 41 (5 5% 5 45
IR FAR)MENREREN L, 2R EH
5 KB R R 2R — 32 (B 1),

B IEAE IR A IctO 35 B 49 PCR 4 ) A
P2 43 25 7 DNA AR AR, PCR 4 34 1 JIK 5% 5k
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BREAMNTEMIEKRRFEET
L. i 68 5 30 I (k)5 2. BERBEH O (R 3k)s 3. AR R, EREALE (Fik)s 4 BREROR, Hn (k)
Plate |

1. hemorrhage at the base of pectoral fin (arrow); 2. hemorrhage in peritoneum (arrow); 3. swelling in spleen with dark red (arrow); 4. swelling and hem-

Gross lesions of diseased A. baerii

W lctO 3£ . S5 R BIoR, 2 BRO> B0k 5 0 KHE BR
TR bR T AR 0 56 PR 41 34 43 870 bp Y H Y 254,
HWOAAHST (B 2). 256 TEA% . 16S rRNA 2
FE 3 o3 BT J R S PCRAG TN, %85 2 bk 20 25
(CZX180815 il CZX180820) Ay ik K #ilk BRE# -

2.3 AciHV-2 BU4F 5% PCR &0

D4 ) £8P A1) ) I S5 JHF R R0 JIE DNA
AR HETT I T AciHV-2 polymerase 3 H B9 4¢ 7
PE PCR A o 45 5% A FE s B3 JHF O F U vh 35
2 501 bp 9 H M9 %4, 5 BUBAEATF (& 3),
B LA IR 2 A BE QL2 PZ2) AT, TF
J5 5 GenBank " #47 Blast b %, H 5 AciHV-2
1) polymerase W [R) I VE s =5, 3k 94% LA b o FELL

F L R 91 &% GenBank HH: Al AH 56 96 935 9% B
ERFIMEMRERLER L, A5y i
H 2 25 P35 AciHV-2 BY polymerase F& K
JF91 3R A — 3 (K 4)
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o7 | FEIRBERREE  Streptococcus iniae EU620578

14 SR EERR I Streptococcus iniae JQ780607

20 | IR EERR B Streptococcus iniae KY930338

I—?E%ﬁﬁi Streptococcus iniae MN416231
100 I—‘ﬁ%%ﬂé% Streptococcus iniae MN416230

I_ 1EFLEEERT  Streptococcus dysgalactiae AB537918

EFEEEKE  Streptococcus dysgalactiae AJ319644

THEERRE  Streptococcus dysgalactiae AB002485

4 HEREERR B Streptococcus iniae LC378579
WEREEEKEE  Streptococcus iniae EU622512
60 -
0.005 0

1 ETF 5Bk CZX180815 F1 CZX180820 M HH X E #k 16S rRNA EFE FHHMEMNARFELER

Fig.1 Phylogenetic tree based on alignment for 16S rDNA sequence of the isolates CZX20180815 and
CZX20180820 and other related species in Streptococcus

bp M 1 2 3 4
750 bp
1500 870

El2 289 EE lctO EFE B PCR i 184 R
M. DL 2 000 DNA marker, 1. ¥ K % Bk B FH 1 ATCC29178, 2. ¥
fih CZX180815, 3. &k CZX180820, 4. [9 1 % i

Fig. 2 Electrophoresis of IctO gene PCR of
two bacterial isolates and S. iniae ATCC29178

M. DL 2 000 DNA marker, 1. S. iniae ATCC29178, 2. CZX180815;
3. CZX180820, 4. negative control

24 (HAAOFRIEFE

FER VG M) I A5 T 52 B v e i R O O, T
ANRR A, T AR AR, 0 X SO A i
o R PR R B INAE, RN A MR R i . VR
Ko A s 2 (IR IT -1 LI 11 8 5 0 B 45 ) A
WIS, AR, RS gk s K TR,
ZUEFEML . HL, PR PN B AN A, B
i, FEWEA MR (KR -2), B /NE B E
ARPE, N R AT R R R,

M 1 2 3 4 5
bp bp
500 st W 501
750 —_
3 AAFITEIE L AciHV-2 B polymerase £ [F
PCR ¥ 38 =¥ 8 ik (&l

M. DL 2 000 DNA marker, 1. BItExEE, 2. 85 QL-1, 3. £ & QL-
2, 4. FEHPZ-1, 5. FEfhPZ-2

Fig. 3 Electrophoresis of AciHV-2 polymerase gene
PCR amplification extracted from diseased A. baerii

M. DL 2 000 DNA marker, 1. negative control, 2. sample QL-1,
3.sample QL-2, 4. sample PZ-1, 5. sample PZ-2

H XK, HB/NMVE LR IR, R
A AR . R SRR, BT TR
IR EH; WRBE M., i, e
B EEER M S SRR AN ARIR 5 /NERIOR, i A
PrakFeL, MU P B AR R AR A A (BRI -3
T-4). /N4, LR AR A, E B
VERES, RSN M K A RS, WK A EE
20 M 2 R AR M IS I (PRI -5) . i B Bz 3R
Fe. Bidk, TR BEERER, HA RS A

79 I3 Z R F2 Acipenserid herpesirus 2 AY874417

93

figyfiy2 i 222 Acipenserid herpesirus 2 QL2

97 32 E2% Acipenserid herpesirus 2 PZ2

0.20

32 E2% Acipenserid herpesirus 2 EF685906
GFJEZ i EE 14 Acipenserid herpesirus 1 EF685904

fiflJfi5 i 8 Cyprinid herpesirus 3 AB375391

Bl 4 ETF AciHV-2 polymerase 2 E FHI M E N R K L B
Fig. 4 Phylogenetic tree based on sequence of AciHV-2 polymerase
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44 3%

100 pum

Elhg 1 RERFAF T ESAMREEAFRMNER (HE)
LA, 2SR P (R 5) F 35 (B G Sk Borh S i i (1 € 3k )s 2 RAEIK E AT MR > MR A ML (k). (1 el
MR 5E): 3 FERBK (%), BAZEBMY(ES): 4 B LA, W8 @K 5 0N BRI (k): 6 IR L%

WHE (#i k), Bk (B9)

Plate I Histopathological lesions of infected A. baerii (H.E)

1. swelling and vacuolar degenerationin liver cell (star), congestion of hepatic sinuses (black arrow) and central veins (white arrow); 2. lymphocyte

depletion and infiltration of macrophages in spleen (arrow) white pulp hemorrhage (star); 3. glomerular enlargement (arrow), and a large amount of exud-

ate in nenal capsule (star); 4. degeneration and necrosis in renal tubular epithelia (arrow); 5. proliferation of epithelia in gill lamella (arrow); 6. necrosis

(arrow) and shedding (star) of epithelia intestinal mucosa

LI 200 i A5 AR A AR IR, i P S R IR
BE . W O 240 S £ G BB (R I -6)

25 HENE

FEOIA PG AP R S 5T L AR 2 SR D)
Ja . ALBEULEE A BLAR AR LS AR, kLA
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o QN e RS VS 5 T LT T 1 V1 YA 2
B R3S 2, A A4 B 2R pAR L P BT I S 4
Wi, BTk . B HE AR N
UL EL AR 200~220 nm 149625 95 B R ASURL (1 R TIT-1)
DL B AR M 0.7~0.8 um (IERIE A0 (1R TIT-2).
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ElRR I 85 7 A ) I 63 15 A 4R 4R RO FR SR WL 52
1. L P 5 5 RO (A3 ): 2. 40 9 BROBR 48 1 (35 %)

Plate III  Electron microscope observation of A. baerii kidney

1. herpesvirus-like particles in cell (arrow); 2. coccus in cell (arrow)
3 Wie

T IR B 35K TR A by — o i 1 K A 3 ) e
W, B THEEKE L (Streptococcaceae), % BR
J& . 1976 4F Pier 55" 15 U DA A B JER Ik B 14 30 5
IR K WF HK (Inia geoffirensis) W 43 B, I iIE 5% H
o tE, HJE AR 2 M 4k A B TR AT R g
(Lateolabrax japonicus). 53 [t 50 % JE i (Oreo-
chroms mossambcus). W84 (Oncorhynchus mykiss) .
R 8% £ (Selenotoca multifasciata), B 5 X FE fi
(Ictalurus punctatus) F1E KK IG f4 (O. kisutch) 55
T SRR IR T T G, R
X N A B i T o AR R B WF SR, i
R B R T X B SR A A e R M, HR
W R KT 35%, FORRYY AT bR 3 il
Wiz M Z H AR B 0, U H 2 O JIE A ) 3
R R RLAE RN AR 2 i, BAT — & 12 iy
B AW, A IR A3 B T K
HERRTA , SRR B AR M . W5t SOTFIE |
BIE . RE . SRAEERE R E L SRAE . I LA
e 4 A B T AR PR A, X 5 2 AR E Y
Vi K K T J e 6 % o LAY 0 AR AR, ELED
JUE A1 S0 58 0 AN B ., R JRCDRD i R A, AR A
G K I o3 B T K B U 1Y simd BE KRR T 78
S, ISR R T BOL IR 45 0T & A AR Y
JE P Z — (B A i — PR T .

AciHV-2 fix BT 1991 4F 1F 36 [ A 14 11 67
(Psephurus gladius) /91 S 432 20", H5 78
INEER . BRINA AciHV-2 B 5 5 95 1) i 18 ",
AciHV-2 JRGLEF 1 ) AL T3 IE 45%~80%, i

[ K P2 % 2 32 /) sponsored by China Society of Fisheries

e B AR AR R BN AT SR 5%, M 6 5% 30 B B
WEEDE (1 edbifn . B RIRAE . AT Feam . ATk
TH. IWERIAG/NKH, 3 HEZE R R
s, T8RRI 25 B 5 80w a3z B Al 4
PR AR R gk R R, IR, SECE N
FEE MR, (H R 87 A Y £ R OO S
TR R ARG rh, K & B0 A
PO AR A B E LB OE AF 20 21 AciHV-2 FF
PCR K6 A BAAE , TR B A S s & B4
LU A KR E AR 200~220 nm 198 9555 5 RE BURE
HEIRMEE, S5 MEEmmgt R, £\ LA
FE DU 32 M 5 T3S ok 11 653 2 175 2 £R I K% Bk R A
AciHV-2 IR AR YL fIr 8, AWFIE ik B GL 3 1
I A o fiE K% o B8 453 493 5 i N R 38 1 65 00 UK Bk
F A AciHV-2 TR A B AR LY, (H S AR £
B AR, XERSERY AciHV-2 /)
H XA R, BT AciHV-2 7£ EPC., FHM %
MR EANKEAE , o B R Y 26 WSSK-1
SR, HIL, AWK 5B E] AciHV-2,
W25 J5 S I 58 ok T TR 3

AR E R EMT AciHV-2 16 Ik [F 35 74 7
R 5 SO ML, R T30 T 7 T [ 45 5
B DX 11 Sfe 5 2 75 5 T A RGE I 5 | A B G,
R AR A ORI H R S RER A, (HXF T AciHV-
2 H FiE TR ] 5 5 B DX 43 A A T A B A —
HA, BREH R, EH AciHV-2 1
B AR B o FE R B B R R B, Tk
ik 9 U 458 475 3% B A 9 L 40 e 5 I ek 2L, 3R
Vg IR B BR T 5 AciHV-2 R4 B L e B S s L
RRWAN, NG T &gl kKT, W
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Ko AR

44 %

B, LR/ X R G A A N, O IR G R
3R ARG 26 17 P 0 TR g Y LA, X o I v P i
BRI AciHV-2 JRA YL U A H 2
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Diagnosis and pathological lesions of the co-infection of Streptococcus iniae and
acipenserid herpesvirus 2 in Acipenser baerii
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2. College of Animal Science and Technology, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: In August 2018, an infectious disease with high mortality and hemorrhagic symptom occurred in
Acipenser baerii in Pengzhou and Qionglai Counties, Sichuan Province, China. Bacterial examination, PCR detec-
tion of acipenserid herpesvirus 2 (AciHV-2) and pathological examination of liver and kidney of A. baerii were
performed to elucidate the aetiology. Two strains of gram-positives chain-forming cocci were isolated from the
diseased A.baerii, and the 16S rRNA gene sequencing analysis by BLAST in GenBank indicated that the two isol-
ates (MN416231 and MN416230) showed a high level of similarity to Streptococcus iniae (more than 99%). A
phylogenetic tree based on the 16S rRNA sequences indicated that the two isolates and other S. iniae strains were
grouped into a same branch. In addition, specific PCR detection for /ctO gene of S. iniae showed that the two isol-
ates were positive. Based on the 16S rRNA gene sequencing analysis and specific PCR detection, two isolates were
identified as S. iniae. The total DNA was extracted from liver and kidney tissues of diseased A. baerii for PCR
detection of AciHV-2 polymerase gene, and a 501 bp target band was amplified. A phylogenetic tree based on the
sequences indicated that the two samples(QL2, PZ2)and other AciHV-2 strains were clustered together in a branch.
Histopathologically, degeneration, necrosis, hemorrhage and infiltration of the inflammation cells occurred in mul-
tiple tissues and organs, particularly obvious in liver, kidney, gill, spleen and intestine. A large number of cells
invaded by herpesvirus-like particles with a diameter of 200-220 nm and streptococcus with a diameter of 0.7-0.8
microns were observed using electron microscopy, which caused cell damage. In conclusion, the etiology of the

diseased A. baerii was a co-infection of S. iniae and AciHV-2.
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