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Fig. 1 Colony morphology of E1 cultured on BHIA plate
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PR PE EL B R A AR AL AT e, AREE R L
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4100: IN591754.1:13-844 Edwardsiella ictaluri strain LW101
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KC568279.1:2-835 Edwardsiella tarda strain FZFQ

—— KJ725360.1:21-854 Edwardsiella tarda strain N1
4ol 01435943.1:13-846 Edwardsiella anguillarum strain Fay20224
 E— OLA435941.1:13-846 Edwardsiella anguillarum strain Fay20222

a2l 0L435939.1:13-846 Edwardsiclla anguillarum strain Fay20220

Fig. 2 Phylogenetic tree of the 16S rDNA gene of isolated strain E1

Table 1 Physiological and biochemical characteristics of

isolated strain E1

Physiological and biochemical Isolated strain E1

properties

Arginine decarboxylase -
Lysine decarboxylase +
Ornithine decarboxylase -
Citrate -

H,S -

Urease -

Indole -

Lactose -
Glucose -
Mannitol +
Sorbitol -

VP -

Oxidase -

Inositol N

+ 7 represents positive; “~" represents negative.
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TAEARIRE, PR RN BOWR IR
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Fig. 3 Natural infection and artificial infection of zebrafish “ hole in the head ” disease

(a) Natural infection; (b) artificial infection; (c) negative control.
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Fig. 4 Statistical analysis of f zebrafish diseases in China

(a) Statistics of consultation times for zebrafish disease; (b) statistics of the cause for zebrafish disease; (c) classification of bacterial pathogens in

zebrafish; (d) statistics of etiology on regional characteristics.



2022; 49 (5

WMAR, %: 56 “RAF BENSESLEERERERSE +921-

EAN TR b, SR T L 34.65%,
TAEAL R 10 23.76%, INFE 5 8.16%,
AR AT BB 2.04%, 1 H b A 200 5
31.68% ([&ldc) . At A<M BT g 1 it 32 20
I 7K BRI TR R S M BT, R AR M O
Pl B A [ P J (A RO 2 fB AR R, Ak
RSO B, (Ef 2 AR QR R T8 sk
W ARG, Kga, FETTRATEE 50% P

SR HBED fa A IR AR S NTEA R E RGN, —
FEARE P IB DL AN RS A /N, (R H
AR B S , TR (R 10 & A A AE— 2 (1 Hh
PO B AE (Bl 4d), Hh B MER AR EIL T
X B, A TV AR R b X

HRAEIT 5 45k CZRC W 4E 2] Y 1255 7 1) K03
AR SO [ N B £ 45 SR WL BORRIE R AT
3R
3.1 HAEMRER
3.1 ST R A R

AN R A R PN BE S 7 P e R UL R
2017~2021 4E7F 28 ZE B th fa i1 o3 N e PR 34 ). H:
rh DAEOR PR K SR (Aderomonas hydrophila)
e FEBURE, EUSRANE AT S AL e R
B AT A A A7 6 ) R R B AR P 3
fafRFe . 682z ARME™HE sRI AL, BEH L SR
WS RSB T, SR TR A Lr, TR L
PFEIL, ARERZEH, FBIrokaFpmst 5 ok T Bk b
Bk, s (8 5a) MmO GE (&
5b) A R RS E T AT RN R, R
W5 22 AR R R0 RN BT R 2 R4 A 4
W IR R 2 W T L A UL O
DLEEATHINT, BI2NITEs B, S (BuR
PERER IR0 /77%) (GB/T 18652-2002) i
7o AR AR /K BRI B Y FR5H %6 B ] A 2 TR
Hom R K SRR, EN IR S
WG AT, AR R K BT 1 R B T
HARDE L, RARIER . KRERSHYE
TTEIRYT HA — Y73k s
3.2 fiE A R R

TEAN GRS R, 2 A R Ry BT ES
TRE IR, 2018 4T LISKTE 19 ZBE L £ 40 i
RI 2405, R ERWGR | TFshiRgg, ™
SR LRI E W TR, 2R A R
SRR SO RN e Bl s iR R G, O, T
A HRHE . BETE . I RL8g AR S A W B T

I, i, SKIFE AL N RLL, Sk Hhmim
RN . Bt hs, o i ™ H 9 Sk B 40T 2 3 i 2
2 (K 3a)  ZHEBERERA 21 a KRS
AWRARZE , SRIGHEAIRN , 55 4= 35 e A K 5
b. M REHE AL S DEWUMAE . CZRC K i
SERIN, i 2 PR TR R T AR AE [ N 22 X
D S NKR L, L REIGE, FET- R E I 50%,
AR B A FTE T R B BESh (K IH AT LA
R, ML K AR A, Sl a4
B UL IR 7 AT A% G 2 A B £ 2385 10—
AR Y N A b Ay g Y A
A6 R 5 LR i AL R AE 16S rDNAs B 2250 A
K, BRI N 2 A AR A TR PR AR AR A 14
Ffr, AREF=AENSIWERT H,S, 1228 HoAt 1 ] 7= A= ng| e
FVH,S, i 2 TEAE [T Y S8 Dy e LME GE Y
A B AR, S FRE N, TR R
SEMNZEAR A B A Rt — I R . KT
PRI IG, BBGENE AR E" B, EVREE
RAFRYIRFE N PIRG, JA% TR BE, S Far it
D)y, Wik aniEe, Yik—DInlGE
(ERE RS . P, — B0 P 2 A (G T
YL BT, RS I ATRANSE BT A
22 fib iz /A8 £ 1) U LT R TH BE AL B ISR
T IO AR LR G N oA f, W] 2% LE K SR A
2~3d, WP RIEEIRAET
3.1.3 MR

JU-F B A B IR K £ 28 100 AR B AT T
(Flavobacterium cloumnare) MU ">, 78 [F N 5
et b N H A IRRECR 2, U201, (Hig
JRHIBE T A2 30% 12908 B BT B fh R i (AR
Oy XA EAS R (Kl 5c), k. %, B22)E
f4, IR E R TR Y R A S 4y
BRI, SR )52 R 2007 4F- Panangala %5 ' #
S —Fh Z2 E PCR T VESEATRAIN . TR 2% 1Y T
e e IR B, PRIE RAFK T, Rtk
W0 o WIRYTJT I, Bowker 5 M WFSE R
6~15 mg/L S /1E T 5510 ] DIA ARG A IR AT
PR £, (HIZ 2459 i R AESE D (B 50IE
32 FEHERRF
321 HEE T HURG

WA 23 A T 1 (Pseudoloma neurophilia) N
LY N AR AR, A HOE I o e AT
THEL BN 7 2 JE A A TR FE |
BRSO, — UL E IO RAMIEAR , &



*922- EMUFSEYYELR

Prog. Biochem. Biophys. 2022; 49 (3

Fig. 5 Bacterial diseases in zebrafish ( white arrows point
to typical symptom )
(a) Scale protrusion; (b) bacterial septicemia; (c¢) gliding bacteria

disease.
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Fig. 6 Parasites disease, fungi disease,water quality caused problems in zebrafish (white arrows point to typical symptom)

(a) Microsporidiosis; (b) saprolegniasis; (c) gas bubble disease; (d) ammonia toxicity.
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Pathogen Isolation and Identification of The Zebrafish “Hole in The Head”
Disease and Diagnosis of Common Diseases
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Abstract Objective Zebrafish is one of the most widely used model animals for scientific research in the
world. The health and quality of zebrafish are the basis for accurate data and reliable results. With the rapid
development of zebrafish related research in China, the number of fish diseases in research facilities has been
increasing in recent years. However, the research and analysis on these diseases have been lacking. A novel lethal
disease, “hole in the head” disease has spread in several zebrafish facilities since 2018, whose pathogen was
unrecognized and hard to be controlled. Pathogen identification is urgently needed, and the analysis and advice of
health administration are required for the fast-growing field. Methods We necropsied the brain tissue from the

“hole in the head” disease zebrafish. After the brain tissue was homogenized, the pathogen was isolated and

* This work was supported by grants from The National Natural Science Foundation of China (31671501, 39970774, 31672378).
## Corresponding author.

Tel: 86-27-68780235, E-mail: yhsun@ihb.ac.cn

Received: April 8, 2022  Accepted: May 10, 2022



2022; 49 (5) WMAR, %: 56 “RAF BENSESLEERERERSE 927

cultured on brain heart infusion agar (BHIA) plates. The isolated pathogen was analyzed for biochemical
characteristics and 16S rDNA homology. The Koch’s Postulate was fulfilled to confirm the pathogen. In addition,
we analyzed the zebrafish disease data collected by China Zebrafish Resource Center (CZRC) from 2017 to 2021
and summarized the characteristics of various common diseases. Results The isolated and identified pathogen
of the “hole in the head” disease has the same physicochemical properties with Edwardsiella ictaluri, which also
fulfilled the Koch’s Postulate. The 16s DNA sequence of this pathogen was highly homologous to Edwardsiella
ictalurid. From 2017 to 2021 CZRC has collected 121 disease and fish death cases in Chinese zebrafish facilities.
We found that 50.4% fish health problems were directly or indirectly caused by equipment failure and abiotic
factors, including 12.39% fish death caused only by improper equipment maintenance and water quality
problems. The most lethal problem was gas poisoning. Among all the known pathogens, bacterial pathogens were
the most common, accounting for 83.46%, fungal pathogens accounted for 2.47%, and parasitic pathogens
accounted for 1.65%. Among all the known bacterial diseases, the opportunistic pathogens of the genus
Aeromonas were the most common, followed by Edwardsiella, accounting for 34.65% and 23.76% respectively.
Conclusion Edwardsiella ictaluri was isolated and identified as the pathogen of “hole in the head” disease. The
highest incidence of zebrafish disease is bacterial infection, and nearly half of zebrafish health problems are
caused by abiotic factors. Well-maintained equipment and proper water quality are the most important
prerequisites to ensure the health of zebrafish, managements of daily hygiene are the main means to prevent fish

diseases, and the prevention of bacterial diseases is the top priority of zebrafish farming.

Key words zebrafish, “hole in the head” disease, Edwardsiella ictaluri, fish facility management, experimental
animals
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