HEDKFERR2E 2016 £ 11 B, 23(6): 13391350

Journal of Fishery Sciences of China & 17‘1:1 ‘ié i

DOI: 10.3724/SP.J.1118.2016.16039

S ERENEE HRARRE S RIEEE

FiRfh, WAL, BR¥E, WARS, £

IR KRS EaERE, i 201306

W WAL R (Myxobolus pharynae)lii 2 it JLAE & A= 17T 98 Shoith X A R 32 . S BHANE g DL K R i b X, 5l5E
IR 9 5 B 4Rl (Carassius auratus gibelio) KHLFET 1Y —Fh FH 7 HUp, WA AIE e FURE S5 0 25 A 7 S 7 SR A0 %y A 4
U, R T B Xt f AR A 5V T, AT AN Ti) R 30 %) S5 A 0 114y 200 2 BRI 9 S 19 9 B A B R A T
WFoE . 205 PR R R U BT 10 £00 A AT 50 B e i, PR Ao e L R AR B B 2 AR R MR B T U2 i 4 2
H, JEFFURIE B Ee T 2k 40 M A0 28 /N AL 4, A2 208 1 TR SR I 4 s 0 v 0 T /N 0 e G o
P SRR A BB T B0 R R BT T J5 PR BRI T, ) ) A 760 48 (0 WA W 28 B K, 0 /N0 448 114 2 24 2] 4 4%
BEFCIN, A0 AR MAR M, ULF e AN A% [ 4R YR 5E, WA A2 eh iy b e A IR e . XA IR FE, R R LA 1Y
S5, LN ZUVAN M AR SR/ R R A, R X BN IR BT, B NERI K, BNV TR AN S SR R 2 B A
ARk, LM B FNHTE O BRI G B T /N RE R RE | BRI 2 R R R L AN L kD IR BT A AR,
UL, AT . SRBEH SUR MR — 0 AL, 95 0 fis A 1 220k [ SR B A4 MRS 4 2 40 R A T, oA
LT E R EAR AL S B T AR, B rP 0T £ 008 B A BT 25 SR R T R 4T R B R RN L M 4r
W MARAEMECE . TE R A BRI BRI . A I R R R S e A A
FAR TR f.(P<0.01), HELATIN; AL i e . FIAnMIE . mg b R AN gk . AR AN IR . RIRLTE | JLET .
R 3% TRV 6 S 4 A1) S W 2 R T £ (P<<0.01); 9b T4 200 L 500 g i b 4 R 4 5 f B e A EE, T 2
(P>0.05) FH WAL o) 2 A= 5407 00 AR 350 7™ E % K3 2 101 WA s O 5 | R BB 406 A | B 4 AN B il A5 AR A, E—
Ho e JE A WA TS £ PR AT 1 2 o LI 30 0L, 5 550 0 G 35 4 150 R P W R X 5 ) il o Ak v AE T

K FERA, WEE s, B, HLURIE R
FE A S S94 HERFRERD: A XEHRS: 1005-8737-(2016)06—1339—12

57 44l (Carassius auratus gibelio) 2 4Rl b
T2 Rk RIS A LB ENER. 5 F
ERE PR ARG B | R R A L B SR A
T8 IV RE TR AE R AL, TEFREE AR T R T RAF Y
PR, H A BT SE, R EIROK SR Y
Pz —, FEVLIRERIRM X AR . B PH AN i
DB S 1 s X RS R BLR 2.7x10  hm? s {HAE L
R, HAEM 6—10 H, FE5H 5 & ALY 3%
o I — P RE S M A A T S R A T M L
W FS 2 2 v i) — A b AR U, R AR 0 R

#S BHEA: 2016-01-28; &7 HHA: 2016-03-18.

PR Ko, SETZAE,  H T TG A R G
T, 255 A R SR A R T E Rk Y
PO B AR E R, AR HA K
T RBLEIBET o Fifi 22 1k U 0 5 75 2 45 it
P77 WEFE, JEARE S DR 20 i U IR 28
SERRE S B A AR L — LU 18S TDNA
HEAT LEXT A0, B 32 41 He iy 44 Shy A 9 e
(Myxobolus pharynae), 0585 EHITERFE
R B 1% 210 20 LA A e R N 2 0 v S B B A
RABFRINAEA, BAE R T %0 A L35 B 0

ESWE: A=W fe s i L P FE Q0 (ZF1206);  F g S A RHEHR I E (Y1101).
EERIT: FIRMA(1988-), B, W5 A, DFRH I K5 4%, E-mail: 15216835010@163.com
BIEES: BEZ2ik, #4%. E-mail: hdlu@shou.edu.cn



1340 Hh [ K R A

#2385

FIGIR AR J5t L K i B2 W M B 3 2 LR 20,
A 2 IR HARAH ST T SR E LS A

1 HE5F®

1.1 Xieé

WA S 7 AR S P L 9, ke o A R ok R ) A R
Bz o R 3 B BRI BRI ER A
MR LTI IR G AL, ToHABSE IR, AR )=
(%) 45 4 20 2 v B A 27 AR 1 VL o R AR
P TR A B e O, E AR G R R,
A IALI; B e 1 MR ARt 2, AL
7 o 20 2L B A AR o I 3 AN e L, e
P PRI 7 43 BT AR it 2 A T T e £ i
PR AT HT 1 RO £0 RN fi B £ 45 20 2, R ICH
VLI SR i AL BHE A BR A H], e fa ik
H(22.41£1.53) cm, 1K J(182.50+£40.38) g, fi
FRE S B AR EIR A JoE L R T R A b, il RR
A H(21.92+1.28) cm, AT 4(184.90£35.99) g,
12 HLARE

3 BUAL IR A RO L e RS I Y
gt SRR E W2 20 . ML B L B L RITET
R 2, IS I E B AL B S 4 4
6 TR VA M v 20 2% I I R B LR,
Bij 1 AT SRS VAR [ . K
SERD PR Y . SRAERIH LT Bouin’s W [E E,
24 h JEHLK 70% CBHRAFAE ], MR SRR . —
AW . A E e T/ g, YR RE
4~5 pm, JRAKE AL (HE)Be (0, rp A i
F o NIS-Elements F 4.0 #f4-7£ Nikon Eclipse 55i
N ISR IR
1.3 fRIBLEE

i A R F IR 1 2, R — O T v
TR A 5 9 R 3 B4 e R £ 0 ) EEA T I VR
R R AR MG WA, — U i
FH T ML 2T 20 5. 1 20 55 R 21 24 o e e g
FE, 1% 100 TU FFRAIPTEE 1 mL I 0 &, FAF
FANVA TN TO TR T R I N RE, A 37°C TR
FENHET S HEAT R 55— 00 IV R 2R 4
Ab BRI TC A T S SRR AR N, FH T I 21 2 e B
FE Ll L I A 45 A B AR PR AR AL R A A o

131 MmARMHREEXHIERUE Hekdtm
Dacie’s i B8 P04 P gt i o> B B¢ 200 %5
Neubarner THEUH7E 305 T 247 2140 it 11450
M ke 100 f55 4T AR 20 M B L Aot 4. 2n
240 VG A 0 S SR P e e R i, D — R
B M AN 0.70% . 0.65% ., 0.60% ., 0.55% .
0.50%. 0.45%. 0.40%. 0.35%. 0.30%. 0.25%1
NaCl W, % NS 2 h B UEIFIC w5
AR LAY s NaCl YR, RIR 2120 e 1 o if 41
e 8 7135 SR DRE e 7 1 i 1| R R AN | 1A s = S L
EE D G BC-5180 4x [ 370 A A% (R I 302 Fi A=
YBEST i 7 I A BR A ) EHEATIE o iR i
VEJRAE I 1 3005 R i — /N sS0Br et 42 1, S7 %1
PR, FlR TSP ERE 5 min, 0
Wright-Giemsa(¥k i NN R AW H ARG R A, T
IRERTEF)H A G 8 55 M 1 min, FRKF B YL
T A Qe b, FHVEH BRI ECE PR RS, Jef
10 min J5 FHZER/K bk e i P h TR, &
B d /e 3 5K PL I, #E Nikon Eclipse 55i
BB TS 90 AL AL, FH NIS-
Elements F 4.0 {40 5 21 41 i AT HAZ 5 R/, TA)
I EEHLLEE 600 4> AN EAT 1 4 o324
132 MBAEENERUE MIFHFH S, HFA
SE T T £ Nt R £ R A AR SR PR I VR B T
ACYKFETR ISR, W 23 o BRI B s
AR ARFES, BL4E SV M (total protein, TP). [
#K H (albumin, ALB). J fH L % (total bilirubin,
T-B). Jlff(creatinine, CREA). JRZ(UREA). Iil
B (glucose, GLU) . 4 IN #% & i (alanine ami-
notransferase, ALT). £+ %L%% 24 [iff (aspartate ami-
notransferase, AST). B4 %2 i (alkaline phos-
phatase, ALP)FIZL& i 2 i (lactate dehydrogenase,
LDH). i S48 s 34 4 FE 450 i 8 b il 7] & 10 BH 19
JTRAE G BS-200 4 F 8 A AL A3 BT A (RN Hii
AW BRI i T e A IR R BTN E . BREEH
(globin, GLO)=MH - H .
1.4 HiEsE

K SPSS 19.0 GeitfAAE Ty 2504, L5
AR VSE Y E R ME (X +SD) 2R KR, I
t RS B0 X A £ 2 R i R £ 2 Y {22 SR AL



%5 6 3]

YRR S5 R AN v s 2 20 3 S o A 1341

PHAMHT, P<0.05 25 13, P<0.01 b 25 54 i 3%,
P>0.05 W ZEFA L,

2 HRE5SH

21 BFERHEREIEKRERNARRKE

211 ERER BRI WA MEm, A
W v e 2 A, (H T AR N, MR ER IR K R
fr KB G (AR T-1B), A 5 8 J1 K WL 52 %,
— M TP WA G AR e b i) T A A
LN WE(TE 3 N (LR N (S B S
RTENUE R TEAS e S Y L N TR PPN N
INEY 2~3 AELL E (IR 1-2), #5 A aagg 41, 6
WAKTFANBESE AP, WRERFTIm, A5 MAIATs & R,
Teshae 122, RNVGBHD, 855 HF MK,
g oA SR L), R, AR AT

IR 1

PG R a I AR 2, HEALIE, R T
B Y DAL 3 (PR T-3), 5 2 i
AR TR TR ASE, TS TR AR,
oA B T (R 1-1A), — AR AR ESFET

212 WAEALRFIE RS FHRIPIRETHZ
SERIZEN T Ho Al fa (MR A 2 254, B R R B
B2 . BT 2 MAUZ 4™ B2 h
FLRSE A A L A, bR R E A B R T -
R, &6 Fhm A R, LK 2 g0 2%
FEMR, BERRE b B TR ELAT R, B IR )= 2
P B0 25 2 2 2R R [ A I, S ) 2 1
U2 B IE AL Sk LG TS, BT 2 th Bibs
LA BV, A I 2T 2 I — S i 21 4
P45 4 A BV 2 2 [] 5 A AT RLRM T I B ST
A (F i 1-4)

T 25 s S0 4 R 40 S0 0 g R 768 211 2P B (HE)

1A. Rt RigE; 1B, AT, 2. famEiBEEW I A IET; B, M. 3A. MEERTF 45 1 B/ NFLIR AT 0L(H; 3B.
W2 R R ALIA L ML(T). 4. fREEAAIREREL: R (D). BT E@)FERE M. 5. FET R R 285451
MR AL 3 R SR AR () AN BRI AL AN (). 6. 4545 420 B AR R A1 I () TR B 2 8 SR IR (D), T TE /N 3.

Plate I Diseased fish in the different stages and pharynx histopathology of diseased fish in the early stage of disease (HE)
1A. Diseased fish was thin; 1B. The pharynx with slight hyperemia. 2. Enlarged pharynx: A. The front view; B. The side view. 3A. A
small hole with bleeding (1) in pharynx; 3B. A large hole with bleeding (1) in pharynx. 4. The pharyngeal tissue of healthy fish:
mucosa ({'), submucosa (#) and taste bud (1). 5. Myxobolus pharynae trophozoites (#) parasitize in the submuc-osa of pharynx and
are surrounded by tissue and cells (). 6. Fibrocytes (#) surround trophozoites ({) in the connective tissue, starting to form small
sporocyst.
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Plate II Pharynx histopathology of diseased fish in the middle and late stages of disease (HE)

1. Hyperemia (A) within the wall (#) among sporocysts. 2. The amplification of pane in plate II-1: trophozoite (A ), sporont (1),
mature spore (), nuclei of fibroblasts (A) and hyperemia (#) within the wall of sporocyst. 3. Very thin walls of sporocysts (#). All
of the trophozoites in sporocysts develope to be mature spores. 4. The amplification of pane in plate II-3, fibroblasts karyopyknosis
(A) and necrosis, mature spores (#) in sporocysts, vasculars disappear within the thinned walls. 5. Epithelial cells (1) and cells of
taste bud (1) were stained palely. Epithelial cells in the surface of pharynx were necrotic (#). 6. Non-broken sporocysts (#) and
non-broken sporocysts (). Mixed materials (A) of mature spores with disintegrated walls of sporocysts. 7. The amplification of pane
in plate I1-6, disintegrated walls (#) and mature spores (1). 8. Necrotic tissues (1) inside the hole (#); mature spores (1) and ne-
crotic tissues (A) outside the hole ().
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222 fFRAEMEEBAENIEROTE S0P 235 gL . (18.74+1.49) g/L . (20.57+2.82) g/L F1(13.19+
SR E AR PR AL LR 2, BUEM 1.60) mmol/L (P<0.01); MR AAYRARLIE | HLEFF
HEEN., AEA . BREAMMES 58 Q22.55+  JKRE/SHIH(5.08£1.90) umol/L, (67.10+15.93) pmol/L
5.91) g/L.(12.63+3.03) g/L.(9.92+3.62) g/L #1(9.78+  HI(1.70+0.42) pmol/L, #B4> Ik 5.3 & T-fdt B 1
1.17) mmol/L, #P43RIHk i B(% T M 9(39.31+  [1%(2.88+0.51) pmol/L . (38.33+3.60) umol/L FI(0.63+
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Plate III ~ Gill, kidney and intestine histopathology of diseased fish in the different stages of disease (HE)

1. Serious hyperplasia of in gill and secondary gill lamellae were filled with hyperplasia cells (#). 2. Narrowed interstice (1) of renal
capsule in swollen glomerulus (A), dropwise hyaline degeneration (#) in the epithelial cells of renal tubular, cell debris in renal
tubule (1). 3. Necrotic cell (#) in inter-renal tissue, hyaline degeneration (A) appeared in necrotic epithelial cells (') of renal
tubulars. 4. Necrotic tissue and cells (1) caming from pharyngeal tissue and mature spores (#) in the intestine.

®1 BRANERSE RN EAEXIERAI LR

Tab.1 Comparation of blood cells and other hematological parameters between diseased and healthy C. auratus gibelio

n=20; X+SD
I 545 hematological parameter Hpifa diseased fish R £f1 healthy fish
LTI %/(x10°- uL™") red blood cell counts 0.85+0.10" 1.18+0.06
L4045 /um long diameter of erythrocyte 16.84+0.73" 17.41£0.66
£ 4l i 5 4% /um short diameter of erythrocyte 11.18+0.68" 11.48+0.85
21 41 i #% K45 /um long diameter of erythrocyte nucleus 7.82+0.49" 8.06+0.58
21 401 i #% %5 42 /um short diameter of erythrocyte nucleus 4.47+0.49" 4.2420.50
ML 215 4 # B /(g L") haemoglobin 94.50+14.94™ 120.05+5.75
21 40 g P:/(NaCl%) erythrocyte osmotic brittleness 0.40+0.03" 0.31+0.03
AR # /(< 10*-uL™") thrombocyte 0.98+0.23" 1.79+0.28
1 40 i1 %5 /(x 10* uL™") white blood cell counts 3.55+0.59" 2.93+0.49
WL 40 HE/(x10* uL™") lymphocyte 1.59+0.40 1.55+0.24
AR/ (x10% uL ") monocyte 0.72+0.15" 0.48+0.16
WE R 40 /(< 10* uL ") neutrophil 1.23+0.24™ 0.91+0.25
WG R P 4 I/ (x 1 0% uL™") eosinophil 0.0072:0.0060 0.0073+0.0065

T n REARS 7 RIRZEF B (P<0.05);  “F*” FIRE ML (P<0.01).

Note: nis the number of samples; “*” denotes significant difference (P<0.05); “**” denotes extremely significant difference (P<0.01).
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Tab. 2 Comparation of serum biochemical parameters
between diseased and healthy C. auratus gibelio
n=20; X+SD

¥8 ¥R parameter FE £ diseased fish fdffE ff1 healthy fish

BEH/(g L) TP 22.55+5.91" 39.31+2.35
FIE /(gL' ALB 12.63+£3.03" 18.74+1.49
FRE /(gL' GLO 9.92+3.62"" 20.57+2.82
1fi 4 /(mmol-L™") GLU 9.78x1.17" 13.19+1.60
JHZEZ /(umol- L") T-BIL 5.08+1.90" 2.88+0.51
JLEF/(umol-L™") CREA 67.10+£15.93" 38.33+3.60
JRZ /(umol-L™") UREA 1.70+0.42"" 0.63+0.19
B ER/(U-L) ALT 5.08+2.32" 7.86+0.84

AL /(UL AST 159.12+45.41™ 245.46+33.34

T MW R iE/(U-L™") ALP 67.78+11.93" 84.15+6.14
AR AM/(U- LY LDH  471.05£168.60"  272.25+39.2
e AEEAREG Y7 FRER B EP<0.05); 7 FRRER
.t 3 (P<0.01).

Note: n is the number of samples; “*” denotes significant difference
(P<0.05); “**” denotes extremely significant difference (P<0.01).
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g/ NF S R, AR EEAL A E W
P 1S54 Y A R fe DN, — AN
ST MS, HEMAERKISA W, HREE
iy e T A AR S AR R L S5 RN R SR
RO, R T AR, T A AR R A L
B HIE /)N, — A% HAETE 0.4~5.6 mm,
TSGR AT, H 5w i i i 01,
2 F SR R TA0 5 AR T AR = KA
fle ) A7 e P A A A A AR, K
WGt — kR, M ER AL DI RES
GAHNEREN, EWERT R HlE s
TiX—EKEER. WA . hEMAEIET R
25, FRE A HU ) S E AR ISR T R AT IR 90% A L,
SRS B IR B 2 B (cyprinid herpesvirus 2)
J5 FIWE 7K /< B Jifd 7 (Aeromonas  hydrophila) 4 12 7
s J 0 S —Ff S AR O, IR JLARETETL I
B AR 3 SR X RRAE B TIZOR E 2 T  R
SEE G FE N 10%L0 o AHFIE M LH 2L
BTG H 30T A B AR B T 2R AT LK A T
X T il fe R RNBE T 38 8 1% 12s b it A 4
PIRAS T B X

WK Ayt o 2 AR S 6 S R A A A 2 AT
A AR 22, WA A 2 L R R A AR S
FARZF AR T 2 LS4 L S0, FEE 5 FR 1K
ST RRE, TE RV 2 /N R A R f
P HAR/PNAIES] 2.0 em DL, /NEREPE TR KRS
BB M AT, RGBS 2 0 45 45 20 240



1346 Hh [ K R A

#2385

FE] 5T 2724, 0 /N A5 (] 1 5% BE v 21 4k 21
JOAZ [ 46 2 i R BE, IAETH e, HE R AR 5%
W e M0 i e, 44 5 A R T 2 ) 1 8 2 A
BT 2 4 2 A0 M IR BE A i 5 % LA, SRPEAL
25 B A ARV TR s — R I AR AR . FE
AR, E IR RN K B T B\ AR UK
B, [FE TR, M R R G
Bt e, RO R, R R A
JUE 7% P 9 A8 o B A A SR O A R g
B A5 TR S, R A e MR S o AR AT 3 U
YEH, 25168 407 A 3 A A B AR S N, B8/
R R FE G A A, AR — SR A B, —
77 T 43 52 Wi B8 A5 S 3 I E I D RE, 53— 7 1T Y
M) 58 1% 39807 7K S R VR o B v BB 7 98055
— e e 1 S B Y HE AR A R Ik 0 HE T A
B /INER H B Bl TT B 2 4 5 HE ik T BB Y — Fh R
N o 4 A BFL IR g PE TS, X R
Aty PR MR 0 77 I A 3 S TR, R M K R A B
W B AT SRR . T R A 24 A S B A
P LA e B2 1l 55 78 A 1 T W PRI E T AT T, &840
o Y BLFLIR S5 6T, ML AP IV 3 2% s B 2 If,
TR &R, IR A sET

PG AU ) S T A T 440 R i 21 B 1 Ik
W 0D, 4 B (0.85£0.10)x10%ul il
(94.50+£14.94) g/L ., F F A E e b A7 875 Py 2
Hi(Thelohanellus kitauei Egusa 1981)¥% A9 Il 7K 2~
I E LE CONE T 1 0 L 114 0 = o T B
XFHRLHAY 80% M FX I AL WA HE, K b #3572
e HU ) B 2 SR M, SRS ) S B R 2T 4
JHLESORI I 2128 PR 53 S AS R £ £61.(1.18+0.06)
10%/uL F1(120.05+5.75) g/L Y 72.03% F1 78%,
F AR MRS, SNETEIR R G2 A om0 5
— FE R A 2T A0 e AR 21 2 5 7 AT —
FERCFR o 2120 o i 21 8 S8 s A O —
AARR DI RE, N A0 I 2> B R R A 4 R
IRE ST S BT IR ALAE T % U 5 B AR B R 21 20
JhOAZ S AR BN Ah, £ 40 K AR R A DL 4T
A% K AR BB D, LD AR AR N, X
SRR G I ) — R N RN, A BT R
2120 AR B R /N 5 S i AR R RE T U L,

AW RN A 4 N NI A ) O T AR A )
RBLLL, %% TR OREIE RS, 2 nak i 41 5
X SN ZE A IRk, DT 4 5 21 40 i 32 26 4
A 711 SRR T RO £ A I X s R
U DS A Wi R R G T A= 192 S O 1
KBV W BE 10k /0N, 7 0 7 55055 I 5 MR 5 s R
FLI G, FLIR B 20 20 i 2 B2l B SR At K, 2
WAL, AN AR, oA e,
gl mAa L, SEAS SR> S 53T
o LV HP A4 AT 2 32 2 YR 20 40 B P 1) a1
F A AN, R R R BT RN
(5.08£1.90) pmol/L, % & 3 T e fa, Xl fE
L5 RRO A0 2T 40 B Bk 2 T, AT 4 i A
JEIAGE 5, X AT AT AN R, A R %
(AT 2 e A SR 24 G

SRR TP 30T A S T D A 40 %R (0.98+
0.23)x10%/uL, ‘B E R T EHEfa(1.7940.28)x10/uL,
I 40 S P R 8 9/ o) BB s £ I Il R G —
M2, IV AN 25 Zp 618, 7650 1% ) 6 2 ik
L IALIR BT, IV 2 5 LR o fE kAT fa
5 1fi A4 40 M 3RS A S AR 40 U T AT 4K L
SRAAL, AR SOHE ) A AR T 4nat ),
A SEBI SRS 0 AS A RELAE S 1 200 B LA A ) R — e
A BEA T AR LA S 2 R
o SR N R M e s R R R R EEAE N, 2
BUAAR 57 A0 A G- 4 AL RE B9 AL R 4Y, B A IR
Hh SR 20 R LN DA B — 264 i fa i
R 3= FIh e 5 A S/ MRS L Sh BE AR BL, B
JCHE AP, A 2T 2 B DR AR AT A R P A
MAEF, B e AT ik 1 3 B i e 40 it 2 58 4 R TR
T A0 — Fh AT AR, i A0 RS AN 4 T R
I A

A RO R, R LR AE BT, 140
WM U 224 PO S R 40
JHL M (3.550.49)x10%/ul, 548 B 171 1) (2.930.49)x
10YuL M B WL B HURYYE, FEHR
12 0 PR BT AR S N, 45 2 2H 2 AT 2 A i R R D
L1 2 S B TR AR B A, TE IS e W Y it
F4) WA AL 3 e Kb T 5 A ) A 2 TR B A 5 B B
B IR AIE B F 2R S5 R AR R =0



%5 6 3]

RS S A AL A U 2H 2 B 5 B A P 1347

%) £ B 5 S I, 9 £ 20 P0G 22 32 R FRAR A
JL NG R A R RS 22, 43 51 h (0.72+0.15)%
10*/uL F1(1.23+0.24)x10*/uL, k40 TG B 3578
b o B AN i T v R A AR A R R S
YIRIRE Sy, TR bl 16 A B G KR
AL L M RRIR S5 A0, 3 28 1 40 it 2 0 vk X i 4 k97
BWEAE R, RN 760 2 (% JE R0 5 14 0 A G 788 s AR
SRAEAE o 077 A HUR G i A% 240 i R g v Pt 20
L — PR o 1 R A, 5, SRR BRI R
(Neosentis celatus) il 5 J# £& Hi (Eustrongylides sp.)
Y 2% i (Monopterus albus), Fifi 5 77 4= B Rk YL 5
AN, HEBAA AN AT o AR ot 2 3 )

IR H SR R AR RIR AR SR, i
X 3 FPE AR RR S B (22.5545.91) g/L. (12.63+
3.03) g/L F1(9.92+3.62) g/L, #BW.EWAT, I
SEPMEEAS RS, B KRERY
G, HRPATERARRLT, AEANE
AR TR, BRGNS E R a2 8 TR
KEYRZ, i fo il TIEE ke, HEn s
ANENSMIGE M BN FE, T[] B I At ok RN G
T 2 HAE R I E IR, BN B E P A E
H & TR M5 ThERE A AE LA b 18 A 552
J TS A Y, — A A R S R e
SEERE TS R, Qo &k BROHE L (Cryptobia
sal mositica)/E& 44 Y i1 fif (Oncorhynchus mykiss) , fi#
HE & B (Trypanosoma  hemibagri) % 4 11 K g fit
(Mystus macropterus Bleeker), HU{A | 145 5l 3L
PR A= FE S Pk, WP £ AR 11 3 R
B I S I NS P ata s Y BN i )
Qb 3 TH R R PUR TR PR B, P2k B A
s, B 40 5H0EEEMOF H B 40 R H Bt
Jir 32 AR 52 3] S 0 2R T B R T PR B R L, B
A (PR IG5 7 L Ao T vk
— R a3 R H A oy U A R S PR . MR
T UYL Y SR R AR R 3G ST 3 AR,
AT GE R A 76 7R R A RN R R o B rh AR AR S g rh
AT IR R A 6, R/ M ZER AR 2
A8 50, AH /NS 1 32 19 25 45 20 2 2 4k
SR . AT A R A £ AR Y B R S 2 T A,
Bl A 1% W At R RON RE B4R S 4 A

fik o F B B SR REAEH], il AN BB AR BR ) R AT
JREVEY ORI B Ok LA R A, RRE
FEA BREE A S E DO B G e S L, TR BR AR
P12 Fl T A 9 B Ao i A %) A R T
SRS, U B TG M T R i B DR ) R S P
BoBE I o 7 0P Ik EL 40 e B 5 AR Ak, T RE
S TR Z BB RIEAE R, RIFEARIE T o ke
Sk I BB R o S 75 AN Tt — 2 IR S

I A I DA 208 U A7 A, R P 4
f) S 7 AR A AR 4 (9.78+1.17) mmol/L, W i & 1K
F{d FE 2 A9 (13.19+1.60) mmol/L; 3 25 £ I 748
B, M I 2E, SRR R R, KA T
PUBCIR AT, JoAMIRE A I T 85 (LS £ il b
A AE 55 = I KT, 32 R O R 57 3 B 45 1 T
R AE WS AT e 4, (0 IR DR 457 7 — 2 Y15 [
W K EIILE RN A A = T A AR, i fa
THFEI A7 (W e i B AT

PREZR AL 3 1 2 AL P 2 1 B AR 14K
WY, B /NeERiE, AW E oS, W
W I V7 PR 2R R0 LT e B A — e P B L S 7Nk
VBT IIRE, AR . 2PESUE M Tine R iR
B AR R A, AT I T A A s T Y
S T ) S R I T /N R N L IR R
PR, K B /NER B MY 5K, T
BRI, B /INEERE B) AR 8 sTE S RIBR, 520 /1N
BRUEL TIHE, WMoy X LA M IR SE IS, B
PR E R, TS REA S ek, 238k
Joa £0 IR 22 FILIF 75 553 31135 5] (67.10415.93) pmol/L
F1(1.70£0.42) umol/L, 25 & T B A A9 7K

A TNt 2l R B AEAE T A A il
BT ORI 2 AN, — o DLl
R, Pk, X 2 FEE AR fbEE
RO S W () T RE, 32 80 T 45X A48 B
STt 3w A R 1 R,
TP i B s tn 2 — %, e R i
B2 2005 3 B B A2 B B 4, Iy 4
PG R . 45 G S A P B R W X B T
e B TR, X 5P K ' £ (Lateol abrax
japonicas)fyix 3 FhiE o R L P2k, h
5595 A e A i RIS 2 A S B A U )3



1348

Hh K R

#2385

3 Pl 2 REAR A IR AL P SRR U AL
0 6 9 1] i Js 5 5 RS P R L, £ ) DG 12 e o
i, WS TYURI S IRAN R, i e
AL JUE TS B AT Ak, AR R A /N A T
FAt BRI B G o TR I R 57 7 AR A A5 TN
SR A R O R i R RO T
R A IGE R . ERAR . M UE TS
AR, SR G, FLIRIN A M)z #
A TSPy A i p b, o £ A R,
1L 375 7 LR M SR A AR T, e AR
M Z BB, LR RSN R b )
(o 0 O R L, FLRRE A MR 3 2 n]
RESR 1T 5 YRS A it (0 A

S 3k

[1] LuHD,CaiSJ,Zhu Y T, et al. Morphological and molecu-
lar analysis of Myxobolus pharynae n. sp. (Myxosporea)
causing high mortality of Carassius auratus gibelio in pond
aquaculture, China[J]. Marine Fisheries, 2012, 34(4): 406—
416. [REZIE, HOKR, T, . ShEmIR T TR
BET 2 0 46T HUBTRN A S O 2SR 44 AT ).
P, 2012, 34(4): 406-416.]

[2] Blaxhall P C, Daisley K W. Routine haematological methods
for use with fish blood[J]. J Fish Biol, 1973, 5(6): 771-781.

[3] Gui Y M. Function Experiment for Aquatic Animals[M].
Beijing: China Agriculture Press, 2004: 180—182. [FEizH.
K EHLRE A SR, bt PR U, 2004:
180-182.]

[4] Lou Y D. Histoembryology[M]. 2nd ed. Beijing: China Ag-
riculture Press, 1996: 95-97. [# AR, HLNLIEEM]. 45
TR AR FELO R, 1996: 95-97.]

[5] Molnar K. Remarks to the validity of Genbank sequences of
Myxobolus spp. (Myxozoa, Myxosporidae) infecting Eura-
sian fishes[J]. Acta Parasitol, 2011, 56(3): 263-269.

[6] ChenQ L, Ma C L. Fauna Sinica: Myxozoa, Myxosporea|M].

Beijing: Science Press, 1998: 348—528. [f)i &, Dhlfe.
TEBE: FESYTIERTH)MI. Jeat: BEElimR
1, 1998: 348-528.]

[7] El-Matbouli M, Hoffmann R W, Schoel H, et al. Whirling
disease: host specificity and interaction between the actino-
sporean stage of Myxobolus cerebralis and rainbow trout
Oncorhynchus mykisg[J]. Dis Aquat Organ, 1999, 35(1): 1-12.

[8] ZhangJY, Wang J G, Li A H, et al. Infection of Myxobolus
turpisrotundus sp. n. in allogynogenetic gibel carp, Caras-
sius auratus gibelio (Bloch), with revision of Myxobolus ro-

(9]

(10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

tundus (s.l.) Nemeczek reported from C. auratus auratus
(L.)[J]. J Fish Dis, 2010, 33(8): 625-638.

LiuY,GuZM, Luo Y L. Some additional data to the occur-
rence, morphology and validity of Myxobolus turpisrotundus
Zhang, 2009 (Myxozoa: Myxosporea)[J]. Parasitol Res, 2010,
107(1): 67-73.

Kovécs-Gayer E, Molnar K. Studies on the biology and pa-
thology of the common carp parasite Myxobolus basilamel-
laris Lom et Molnar, 1983 (Myxozoa: Myxosporea)[J]. Acta
Vet Hung, 1983, 31: 91-102.

Dayoub A, Molnar K, Salman H, et al. Myxobolus infections
of common carp (Cyprinus carpio) in Syrian fish farms[J].
Acta Vet Hung, 2007, 55(4): 501-509.

Wang Y P, Li J, Wang R, et al. The pathogenesis and hema-
tology analysis of Cyprinus carpio infected with Thelo-
hanellus kitauel Egusa 1981[J]. Tianjin Fisheries, 2005(4):
24-27. [EEMM, 2%, £, 5. 815 BRI (Thelo-
hanellus kitauei Egusa 1981)5 & AL K L8253 BT (1]
FHIK=, 2005(4): 24-27.]

Holland R A B, Forster R E. The effect of size of red cells on
the kinetics of their oxygen uptake[J]. J Gen Physiol, 1966,
49(4): 727-742.

Jones D A. The importance of surface area/volume ratio to
the uptake of oxygen by red cells[J]. J Gen Physiol, 1979,
74(5): 643-646.

Sun D G, Li Y M, Ka W B, et al. The impact of the changes
of red cell membrane structure on RBC brittleness[J]. Jour-
nal of Medical Biomechanics, 2000, 15(2): 100-101. [#hf
oy, AR, VEEFIE, SF. 2140 M RREE R A AR X 2 4
Wtk A FEmAL]. B9 7122, 2000, 15(2): 100-101.]
Li Q H, Shao Y. Research progress of metabolism and regu-
lating mechanism of bilirubin in the liver[J]. Chinese Hepa-
tology, 2012, 17(1): 56-59. [Z=FkLT, BFE. ML RAEFAE
B SRS LRI T R [0]. JFFAIE, 2012, 17(1): 56-59.]
Chen G, Zhou H, Zhang J D, et al. Hematological study and
observation on development of blood cells in cobia, Rachy-
centron canadum[J]. Acta Hydrobiologica Sinica, 2005,
29(5): 564-570. [FRRI, JEINE, SRUEAR, 4. Al f s
bR B M 4 & AR B B [D]. Tk AR aFAR, 2005, 29(5):
564-570.]

Xu X J, Xu B, Wang J, et al. Studies on blood chemistry
indices and histopathology of Pseudosciaena crocea artifi-
cially challenged with Vibrio harveyi[J]. Journal of Fisheries
of China, 2010, 34(4): 618-625. [#&heHE, #oat, F7, 4.
R A R I A8 FCOIN TR S MUOBAE AR AR A8 1 b 2H 21
FR2EIRER[T]. K241k, 2010, 34(4): 618-625.]

Rey Vazquez G, Guerrero G A. Characterization of blood



%5 6 3]

RS S A AL A U 2H 2 B 5 B A P

1349

(20]

(21]

[22]

(23]

[24]

[25]

(26]

cells and hematological parameters in Cichlasoma dimerus
(Teleostei, Perciformes)[J]. Tissue Cell, 2007, 39(3): 151-160.

Erhunmwunse N O, Ainerua M O. Characterization of some
blood parameters of African catfish (Clarias gariepinus)[J].
American-Eurasian J Toxicol Sci, 2013, 5(3): 72-76.

Ncha O S, Michael P B, Nnabuchi U O, et al. Effect of diets
with moringa leaf meal on growth, carcass composition and
haematology of Clarias gariepinus[J]. Int J Fish Aquat Stud,
2015, 3(2): 397401.

Wen H S. Aquatic Animals Physiology[M]. Qingdao: China
Ocean University Press, 2009: 120-140. [J&#. K7F=sh¥
AFEEAIM]. S T ENE R AR, 2009 1 120-140.]

Zhao H P, Pu D Y, Tao W J, et al. Pathologic changes of
blood corpuscle parameters for Spinibarbus sinensis Bleeker
spontaneously infected with “muscle ulceration”[J]. Fresh-
water Fisheries, 2007, 37(2): 8-11. [R5, Wik, FysC
i, A5 SRULPI I AR R B i 20 e BB 2SR Ak
[1]. #okial, 2007, 37(2): 8-11.]

Lin H R. Fish Physiology[M]. Guangzhou: Guangdong
Higher Education Press, 1999: 84-85. [FRiksk. s/ il
[M]. J79H: )R AR B0 AL, 1999: 84-85.]

Luo Y L, Liu X L, Zhang G R, et al. The changes of blood
cells of Monopterus albus infected with two kinds of para-
sites[J]. Reservoir Fisheries, 1999, 19(5): 41-43. [¥FR,
XK, SREESR, S5 2 Fdy A sk BHET | i 1fi 20 i 25
AT KA, 1999, 19(5): 41-43.]

Mehta M, Woo P T. Acquired cell-mediated protection in
rainbow trout, Oncorhynchus mykiss, against the haemoflag-

[27]

(28]

[29]

(30]

(31]

ellate, Cryptobia salmositica[J]. Parasitol Res, 2002, 88(11):
956-962.

Zhong Z P, Jin L, Zhang Y G. Hematological and histologi-
cal observation on Mystus macropterus infected by Try-
panosoma hemibagri[J]. Freshwater Fisheries, 2009, 39(6):
34-40. [BPIESE, SN, SKHDL. EEEHECR dUp g S ) i
WA ISR [T]. oK, 2009, 39(6): 34-40.]

Xu K Q, Li Y. Clinical Biochemistry[M]. Wuhan: Huazhong
University of Science and Technology Press, 2014: 109-110,
202-206, 254-260. [#5ehy, 254, WRAED LR MI.
O AR R R, 2014 109-110, 202-206,
254-260.]

Han N N, Shi C Y. The application of blood indexes in ich-
thyological research[J]. Journal of Anhui Agricultural Sci-
ences, 2010, 38(33): 18877—18878,18880. [Ffi s s, 4R,
MEFEARTE S EOI T PRI B [T, 2ol B2, 2010,
38(33): 18877-18878, 18880.]

Qian Y X, Chen H Q, Sun J F. Effects of starvation on he-
matological and blood biochemical indices incultured Late-
olabrax japonicus[J]. Journal of Fishery Sciences of China,
2002, 9(2): 133-137. [k, BRERE, IMI K. YUHxT5:
By e A B AR AR R SE IR [T]. TR DK R, 2002,
9(2): 133-137.]

Huang Q Y, Liu L Y, Fan L P. Pathophysiological studies on
the hemololytic ascitesosis of crucian carp[J]. Journal of
Fisheries of China, 1992, 16(4): 316-321. [#BHk, XI|AR7E,
JEPE. SR AR MR R B B BRAF ST (0], K7
274k, 1992, 16(4): 316-321.]



1350 Hh K R £ 23 %

Histopathology and pathophysiology of Carassius auratus gibelio
infected by Myxobolus pharynae

LI Zhenwei, LU Hongda, CAO Genping, LIU Junjie, MAO Mao
College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: Myxosporean disease caused by Myxobolus pharynae has led to high annual mortality in cultured
Carassius auratus gibelio in Yancheng City, Jiangsu Province, China, in recent years. The pathogen specifically
parasitizes the pharyngeal tissue of C. auratus gibelio. To examine the lesions of diseased C. auratus gibelio,
histopathological observations at different stages of the disease, and pathophysiological analyses in the middle
stage of the disease, were carried out. Histopathological results showed that, at the trophozoite stage, M. pharynae
parasitized the pharyngeal submucosa of fish, resulting in slight hyperemia of the pharynx, and sporocysts were
formed by fibroblast packages, but no pathological changes were found in other tissues and organs at this early
stage of the disease. The pharynx was greatly enlarged in the middle stage of the disecase due to the increasing
number of small sporocysts and proliferation of trophozoites, which developed into mature spores that formed a
large sporocyst. Serious congestion appeared within the walls of sporocysts, which were mainly composed of the
connective tissue of fibrocytes, collagenous fibers and elastic fibers. The nuclei of fibrocytes underwent
karyopyknosis and necrosis, and there was atrophy in the connective tissue in the walls, which gradually thinned.
Pale staining was seen in epithelial cells and taste buds in the pharyngeal mucosa, which eventually became ne-
crotic. Cell hyperplasia mainly appeared in secondary gill lamellae. Renal glomeruli expanded, hyaline degenera-
tion appeared in renal tubular epithelial cells and necrocytosis occurred in some parts of the kidney. No patho-
logical changes appeared in the liver, spleen, intestine or in the head of the kidney. Further necrotic tissues and
cells in the walls of sporocysts, and in the pharyngeal mucosa and submucosa, resulted in holes through which
mature spores and necrotic tissues passed into the blood stream during the late stage of the disease. Many necrotic
cells and mature spores came from necrotic pharynx regions in the intestine. Histopathological changes in other
organs and tissues were similar to those in the middle stage of the disease. Pathophysiological analysis in the mid-
dle stage of the disease showed that the number and size of red blood cells, hemoglobin, thrombocytes, total pro-
tein, albumin, globin, glucose, alanine aminotransferase, aspartate aminotransferase and alkaline phosphatase in
the diseased fish were significantly lower than those in the healthy fish (P<0.01). Erythrocyte osmotic brittleness,
numbers of white blood cells, neutrophils and monocytes, and total bilirubin, creatinine, urea and lactate dehy-
drogenase were significantly higher in the diseased fish than those in the healthy fish(P<0.01). There were no sig-
nificant differences in lymphocytes and eosinophils between diseased fish and healthy fish (P>0.05). Diseased fish
eventually died because of feeding difficulty and respiratory dysfunction caused by the enlarged pharynx, which
blocked the oropharyngeal cavity, leading to hyperplasia in secondary gill lamellae, kidney lesion, anemia and
other changes and further necrotic pharyngeal tissues forming a bleeding hole.
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