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(1. FEERIMYE K 22 A dn B2 22 B, B0 A4~ E PR TH A B SR =, JEER 4013315 2. H R K 32k K F 28
PRI LAY 5 R S KT EE A SRR =, K 401331)

WE: NRRE LR R (Trichodina hyperparasitis Chen & Hsieh, 1984)Ff P 43 AL K152 IR [K 25, B e )
V2 KAL)y BIR1B B AE T B 48(Channa argus)5 P #8(Channa asiatica) 8835 ) T 27 28 250 HO3AN M BERR &R, R EE R
WG 6825 AR R(SHRR) BERK 2 D877 A bk RO R) 5 SN ILE A 88 75 28k R(KHER), H oyl
HORE AR BB YL T, HERHE E ek EERAT S0 Tk =54 50 B Fvk Rk
177 B 9T, B2 T I RS S E A0S B o T B AL g5 R BoR: = Bk R AR AR /N 7 THAFAE 3%
725, Ho SR R 2 B R PR 5 (P<0.05), 2 i i K PR 5 (P<0.05), Kbk 2 22 iR B0 /D IR PR &5 SR
FE5KPkRTE M SRR 2540 5 UG AR T 38 7 THAFAE — 58 IIFR P 22 53 (P<0.05); 2ET-SSU rDNAJF FIl I #k 5 L
S5 L ROR, KPR R HAh 28k 2R )47 75 10N 2R A8 S35 A, EL3 MK 2R (0] 2 F1 AR 8L RE 09199.45%—100%, 18t4% FE 25
490.001—0.003; % J-SSU tDNAKI R SR B 70 #7 i, Bar A 250 du i G Z (TR B T i R4 A 1 5
%, Biffi 72 H Perciformes ¢ &5 “fifi J& H Siluriformes % &”; FIR7E LM N HILR T 18 EMEEE KRR, B
“OHET ROECAME T R, LEMAGRERN, EF AR RIAE— g g EE AL, BRI EE TR
(Channa)fa2; Horh 58875 4 B PR R IR ROT 2%, 5 H 6875 A4 Pk R M B0 2, Ho& vk &R 8 CAEE — e FE

38 1 7 A5 FEE 2 G A FHEIUGS S35 A 2R 8 T 55, 58— AR BT RIA 5 A SR MT 8 A2 5 i 28 8 LR [R) s8R

R EAE KR .

81T Frics; MAME; SSUIDNA; @, B4 4h
X EHE: 1000-3207(2025)06-062506-10

PEDES: 59415  CERFRIZAS: A

=% H1 (Trichodinid)iZ $§ — K& A REAE P [
T Bt 25 24 ASE P o5 18 i e R4 B,
52N R, BIZE 5 R Trichodinidae) 147 /2 HUR}
(Urceolariidae), + 7 P 4= #¢ H Bl (Trichodinidae)ft)
Tk %, ATECAIZ, WK IE S e
AEERALT E, BT e A B A TR A S RS
BRI ARSI ER AL, anfa SR ERES SRR DRI
SAERE . PRSI MESE s &5, MUE R Z NN AR
F T AR IR R, KRR R IR R R
K= FRGE A B LB R, AT 51K R A
VO EFET, HET 53 Bl ™ il 28 B .

Yrks HHA: 2024-08-14; 53T B HA: 2024-09-06

5 8 (Channa argus)I8 ¥ 2 1, F & T4/ H
(Perciformes) & £} (Channidae) #& J& (Channa), £ %
I3 T IRIE % RAK R, AR AK R A & 1HE f
BT AP, PR S /b3l ko B B 4 B 57
VE 2%, H &8 (Channa asiatica) 16 FR-CE A, [FHN
i o IR AV #0280 A T 3R E KU DL 55t
HAR M ER. ZH W EME, CBoATRE
WK TR 2R, W A R A, FRE
BRI 27 A B, JC P A Sz AR A R
AP

A E TR R (Trichodina hyperparasitis Chen &
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Hsich, 1984)5& i /K IR H B 458 R I 2 —, B
H 30 3 4% 25 3 R 2 S A N T 19844 B Ik
R EF A T 3 E W A e X S 68 (Channa argus)
i & 1) ek I8 B (Lampraglena chinensis), 2 &K
I P T AR i e 0 S, MR AA VR S,
IRATTE S BEAR E A TR A T 6, Rl
AT, B A TN E T AR, A ET A
Rl EZEE O MR TS, 4047 RALAE
DU 1T AR -5 T VG 7805 FH 95 1 X 1 2 8 il 1 O B 27
(IR AR S il ek e g) Y, i2 4
TR RI S 68 2 M TE . Rk, BRI
R S =l S e S SN Wb S S A DR
A B R TS U T2 W AR A HoAh g &, A
K B A [F) X B8AS (R 1 3 1 E 37 AR R 50 SO AR Bl
PR BATAE 2 72 IR H R A Rt — D e iy 1)
. AR, T 281 GenBank HH B = A A AT A
TR Uy RO, WO — e R B RRAS T iR A
KRN IRIE . Rk, A AL 12 R 5
fite b, HIGRIB E T A FR R o1 5dE, R
TEEAS 57 HdE 0 B2 A E 5 AT MR
ZE LU 7T, B AEIR R % 77 A 4 | b
W R 2, LA SR bl 2 TR i o0 &, TR
IR R 7K 7 IR BE A O S I P ia SR AL — T
(2 F kL

1 #RERE

11 HARESYMEE

15 0 5 68 5 H 68 T2019—20244F 3 18] 53 71
SR PR B P ) FR G IR g, HL 5 68 45 ) K
HTHERKLX HWIIIX, H g% 8 5t gL i
X o BT AW 5E A IR B AR AR R Aok E 3N A
(] Py b X (B PR A2 B R VD PRI B3 M EIL A ),
I, T 5 S AT SRR IR, R3S AN [ 4 [X R
U5t 1) B BT A R R R0 ) i 44 N LR R R R
(DFRR). E RV FRIIRR R (SPR R) 5 5N BL LR &
(KF¥E R), 73 W FR T. hyperparasitis (D)~ T. hyper-
parasitis (S) 5 T. hyperparasitis (K).

B AR )15 & 0 e AT IR M S DL &
R A A W R AR R TR A, &
MS-222 R I 1) 22 5 HE J 2 BV ik AT Mg ) e pr, B A
X GL Bfe dAE AT R R R R R IR
F R TR AT 2250 N 5 S et . LEICA
DMG6000B4 H 2l 't 5% i i e 147 4250 HU B 5 A 4R
Pebp A BT A B (1000%) . B350 TS IR
T e Lom! R B — 1 5 7 VAT 14 s it P
E B A CoreDRAW X822 il 1A % i o7 47 38 I

i Van AsHliBasson” M8 5. R MR 58 1 0y
AT EEAERANYMEE FELEGS
50y 1R SRR SE AL
1.2 MEEBESEXNERMSHT

HETHEFAEFR A3 AN EREWIES
20 E B, B I SPSS StatisticsiE 4T it 5 4 I TE A
AL FLE AT, EL A S B R R L vt
17, B ST e R 25 5 Z 0 T (ANOVA) . [R]BK
FH Past3 5 AF 5 1130 b 5 B TE 38 SRR E (R AR B A%
ERERS. &F%E. BHER. HERAK. 4
K. K. RHETE . K. IR B R L
BORAT T FE B 5311 (PCA)-
1.3 DNAREEL. ¥i8. "ESMNF

Xif T 5 A7 A R AN R R BIREA, T Nikon
SMZ 15002 3 #5 1E & St T 8 F 35 388 ol I 5 T i
1—2 H ik, To B /KP4t 5, SR H Sigmaid 5l &
(REDExtract-N-Amp'" Tissue PCR Kit)ik 1T Ji Kl 4
DNAF) #2& 5L, F£K pl 2 52 B 2% 5 21 DNAE T
—20°CUKFE R4 . SSU rDNAY 1 i1 _E R i 51
Y143 5 N 82F (5'-GAAACTGGGAATGGCTC-3") Al
LSUR (5-GTTAGTTTCTTTTCCTCCGC-3'), PCR/%
IR 2 BB A OC SCHR[19, 2011 7€« IT3KPCRF=)
HEAT 1% B JIE AR 68 10 J kAL I, K545 A H 1O A
Bt I PCRF™ ) 2% H DNAKE fix [ i 3 771 £ (Omega
Bio-Tek, Norcross City, GA)iEAT 4lifb [F i, 44 J5 F
¥ [F = 9) 5 pMD18-T# 44 (TaKaRa, Japan)ik 25
Jo HEAT PR TR RS IR, R Th T B B R AN BE AR 23
SO RE IR B e RE R (L) SR 2 A PR A F A, Wl
e R e—8Us Tl .
1.4 FIIRESHH

AW TR E A R 3R R(SHR R DIk
A 5KPER) % 145SSU tDNA T4, H 741K 4 )
~1838. 1903411833 nt, #£ 3 GenBank /5 3K 15 /7 4]
55 5 NPQ145195. PQ1492115PQ149212.,
B F X34 741, 1§ Fl GenBank ) BLAST T B ¥k 47
3 A0 [R) 54 TE T, MR 4 L xo) 2 SR, ask B R YR 3 s
30250 E R A RBARUT A, HhaE R HR
Rl 48 (4 5 W& Trichodina 22% « /N5 g
Trichodinella 3%%+ =4y HJ& Tripartiella 2%% . %4
¥ & Paratrichodina 15%)5 % % UL & (32 2B
J& Urceolaria 25%). 734, % F 9 P & 5 2R 41 B H
R 47 W )& Zoothamnium 1% 5 B HL J& Vorticella
125 NN R G R E W -

Wit Clustal W 2714 18 RN S Bk 17 P 41 £
LK, 7 HIAR AL R TR LR LU TR (http:/www.
ebi.ac.uk/Tools/psa/) 1T 5 56 B ; 18 % FE 25 2 T K2P
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HRR 38 1 A MEGA 6,071 5% 58 5™, SSU rDNA
— R EE R T H AR S 7 50530 BT U R A Bioedit #02F
SE o
15 RELFEH

AT TS ik 35 5% 4 & HUF A1 (R FE A0 A
BrIRAS I A AR R R H3AN A0 )ik AT DL i
(BIR) 5 d5 RALSRAR (ML ) P ) 25 G B AR i 1)
MrBayes 3.1.2 3K {14 i 52 i), Modeltest 3.7 5§
WAL FEA R GTRHHG, FE3E4T 10000000 1K,
200 FRHIFE 1 IR, 7E57825% WIEBWFEAR TS, FHK
PE T RAE AN — BN . ML NI SR FH 75 26 00 3l 2K
{CIPRES Science Gateway V.3.1 (htlp://www.phylo.
org/sub_sections/portal), i% | RAXMLHPC2 XSEDE
(8212 72 ). B JE@id FigTree v1.4.2
JPhotoshop CS6 #:5¢  & 4t K B W ) 2311 o

2 #R

21 EFEERAMSFERMBSHRALR
AR K A e A e LMD B 2R (& 1A
AIIB). PR A A4 B IA A ) 1A PR A R TTIR,
AEFY R Y+ B b, AN 5 GREATAT,
RIS K 2 M AR T 412, TR SOt
P, e R AR R SRR IR AT,
BORIE HAR G 58, WHETI R BB, B 12 Y-1.H,
FEATY - 1l (A TR A 5 i AT K 0 Y i, ok TR T
R FHBE IR I B A rp O, W R (& 10),
KT EA LR BAF R RRES B RE
M ELE LB EAR WL 1, K REF B &
FR) I e 56 J3E 1 L A4 ) o o E 52 BB TR BOR
10} 1015 J& TR -T2 R BON 15 MR H
HE6—10 9B RUAK>-1008 K
22 EFEFERAMEENSENERIWN
MR I A SR A S50 2 B HLE A R (R 2): SHk

K1 EAAETR R AR A R i i 8 fr 4 2% 18T (BRI 20 pm)

ARFB 5D, KFtkRERAKBERSHERBER T
AFAE 35 22 F(P<0.05), P HISFR R B KT — %
TR ELAR T &, A SR R 5 KPR R R 2 7E B 35 22
5(P<0.05), i W Skk R &2 K T KV R w2 o
M5, DM RS PIR R (SRR 5K R)FAERE
72 5(P<0.05), Ui BADM & /N T HABBIbE R 78
VIR T T, Skk R B FIR 5D KFfk R I 47A7E
B E R (P<0.05), SRR B EK T EM#E;
ARSI 5, Kk &R 53 /D HAh —#(P<0.05).

W A BRI EAE R GE 45 R R (35 3):
Stk R KPR PR AR, BIGA B2/ Rk EZ
(dd/db) 5 &K/ AR P (V) 7 TH G R B £ R
(P<0.05), DFk 22 5Kk & MAE i K/ R K (Us) 5
W K U5 R G\ (brs) 7 THI Y A7 A0 2 35 22 S (P<
0.05).

TP E B AR R 4 BT (PCA) 5 SR (1] 2):
38k Z BB S B AN R 2 P A L S, (AT 55,
Stk R H Kk R B & /b, DLULBE3 R, SR &R
LKk R 2 T 5K
23 EFHEHHRSSU rDNAR S FHFHIE

BT A AR AR5 3 KK R AU SSU rDNA— 2 45
P B L 25 B DASHR &R 7 511 (1832 nt) 2 R
B, KR R B2 A 10N IR EE AR 57 067 i (SN L 3

TE2 AR A7 A

5T SSU rDNA 8 4% FE B 5 77 F1 A ALLBE 3 A
E (R 4), AW IR E A A E R HOBKR AR P
FIALLEEFE99.45%—100%, AL ES 0.001—0.003
2 H 5 GenBank H 77 41 AHABA B 5% v 1 J LT 25 42
¥, B 5 IR %48 L Trichodina matsu Basson & Van
As, 1994, 3% FL i %% H Trichodina sangwala Van
As & Basson, 1992, L} GenBank ' & 3¢ 5 AKX90
4933 1) [F) 4 “ B 77 AR R0 O AT LU, P A A

Fig. 1 Silver impregnated specimens and denticle diagrammatic drawing of Trichodina hyperparasitis Chen & Hsieh, 1984 (scale bar: 20 pm)
A. ROHES R E 562K, B. TS R DS CRE M), C. e 14k %% K

A. aboral structure (developed individual); B. oral and aboral structures (developing individual); C. denticle diagrammatic drawing
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fBLBE 75 97.0%—98.2%, 15 % FE 25 °540.017—0.019.
TR IR, B 5 NKX904933 11 AT i <& 77 A4
T4 B 5 RHIF T P E A AR AR U RR R (A A
FEACLE 7E.98.0%—98.2%, 18445 FE 5 7£0.017—0.018,
H 5% 35 AMNO072368 11 5 IR 456 B+ 51 A UL
111499.81%, A& ES 9 0.001
24 RBAESW

M 7T 3T SSU rtDNA N 43 T Fric 44 & I BIFT
FIMLA 230 H 62— B . RAKE 7
res R R(E 3): AR AW R E AR R
SRR RN—H, HPSHASDMRALERE L, RE
HE5KERLFEER—KI. B, GRERRAT
matsu (g N Tachysurus fulvidraco)'5 & %
5 AKX904933 (1)« H 77 A 56 (15 E R N i Fifa
T. fulvidraco)e 53, SRIE M 5 R FH AT
sangwala (16 3= A8 Silurus asotus) T — KL, %
K55 5% A 50 = bR R KA Bt Gk
I, IF HAZ b ik 32 0F 2 3% 16 & 2K (09 ) H Perci-

formes 5 fifi /2 H Siluriformes) % 7 #E47 5 52 o
3 iTig
31 EFEFERHBEEZRFERMEEE
IEGNRT S BTk, A AR R R R AT
5 48(C. argus)i b 18 AR T EE (L. chinensis), J&
TWEGE, i NEFEFe ", EEke
i, A R R BT RISk B L s
H MR RIS 6 68 1 [FF HAEpeIRaR Z A . AR
WS IS V2 KR, AEL R B M 9 A 3R (1) 38K
R, LfEHRE RN, GRS EN M EETT
I, Y5 RGP RA—HER D, SRR IR
(FE RStk R 5Dk )N S8 27 4, 7 —HR &
(BTMKHR Z) W T RN 53— 18 £ — H#85(C. asiatica)
i FAREN, [FIAE3ME R IR LR a7 A . DRtk 2
BT AR E R, At i — D SR T A AR
RIS “E B A AN A, S5 H #E (A
N & (Channa) 135, —F 435 I AT, n b7

®1 EFLEFRATRARRNIREFEERESNERRELLE

Tab. 1 Morphometric comparison for strains of T. hyperparasitis

FE¥FrIndex

AL T hyperparasitis

DFEARD strain KH#k &K strain SKE &S strain JF U #k R Original strain

1 3 Host 5,88 Channa argus A8 Channa asiatica 588 Channa argus O e b AR iE %
Lampraglena chinensis

KA M Locality HRAE SR RV biBATE WA
KA ] Sample time 20194 20204F 20244 19844F
RAEER I Location il i filg AR (2 i
JYL K Prevalence 66.67% (6/9) 58.3% (7/12) 100% (3/3) 75% (9/12)
J& YL i Intensity o Hh B L2353 /
L NERE 31.21—54.06 um 38.39—49.72 um 35.60—59.40 um 44.4—58.9 um (50.2)
Body diameter (44.12+£5.79) (44.5+3.32) (50.61+£5.91)
M B BLAT 25.01—44.75 pm 29.40—41.16 pm 28.80—51.80 um 36.0—48.0 um (42.8)
Adhesive disc (36.89+6.33) (35.79+3.21) (42.48+5.79)
W ER 16.19—26.63 um 17.88—24.86 um 16.20—30.60 pum 18.2—22.8 um (20.2)
Denticular ring (22.87+4.00) (21.83+1.74) (25.67£3.77)
G TR 2.62—4.16 um 3.82—4.72 um 3.40—5.50 pm /
Border membrane (3.6120.47) (34.34+0.26) (4.25+0.49)
P& #Denticle number 20—25 20—23 21—25 22—26
4R 2 ¥ Radial pins 7 7—8 8 7—8
WA K 8.95—14.97 um 9.39—13.13 um 9.50—15.60 um /
Denticle span (11.91£1.88) (11.91+0.99) (13.20+1.54)
L3RS 4.42—6.30 pm 4.18—6.24 pm 4.10—7.90 pm /
Denticle length (5.87+0.82) (5.20+0.75) (6.84+0.99)
RS 3.35—4.79 um 3.89—6.20 um 3.70—6.40 um 4.8—6.0 um (5.4)
Blade length (4.04+0.40) (4.78+0.61) (5.24+0.68)
WHETE 1.12—2.07 um 1.41—3.43 um 1.70—2.80 um /
Central part width (1.82+0.35) (2.29+0.59) (2.31£0.35)
LIS 4.04—6.98 um 3.45—6.04 um 3.10—7.10 um 3.6—7.2 ym (5.7)
Ray length (5.36+0.98) (4.78+0.79) (5.65+1.00)
Il 58 400° 400° 400° 400°
Adoral ciliary spiral
4 K H Resource AR AR AT Chen & Hsieh (1984)

T A TR ST O fe ME - e KAE CT 3B AR 22); </ T fif iR BT i

Note: The statistic mode of present study is mix-max (mean+SD); “/”. No description or data
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K SRR PR AT IR R, DT iy B 2 R
Bl AR AN A TG I B ik s gt 1 2% F. T
A FITAT R %R0 KT 22 T 1] S 3 22 1 5 i

KB, LRI 889 A D AR, O 6 Ay
AR B TE E RO, SO EE . ZRE
2T CA DTN, A A R A AR T S 6,

R 25 25 H 6, T s S R, DR
TETE 5 27 R4 S 5 T, 2% TR (R 0 2 T R £
Ko MR, M1E A K AR SRR R A A
A1 B B 2 AR BN B AT I R 7RI e 2 A
I BT A 5, 70 B0 77 2 o 4 £ 16 R 25 22 {ELIX o
¥ R T T L (W SR N LB 548 7%

®2 EFLEERATRARAMERNSEMNSELR

Tab.2 Multiple comparison of morphological structure in different stains of 7. hyperparasitis

WIEZE 1)

95% B {5 X [A]95% confidence interval

I3 M2 Categories I ¥ &Strain  J #k & Strain Mean difference P F WiLower limit LB Upper limit
Hi4A B 42 Body diameter DM % KM% -0.382 0.853 —4.520 3.757
Stk &R —6.491" 0.002 ~10.457 -2.525
K& DM % 0.382 0.853 -3.757 4.520
Stk % -6.109° 0.001 -9.653 -2.565
SH &R D& 6.491" 0.002 2.525 10.457
K# % 6.109" 0.001 2.565 9.653
Bt 2% B %% Adhesive disc DM % K#E % 1.097 0.601 -3.096 5.290
N7 3 -5.594" 0.007 -9.612 ~1.575
K& DI #& -1.097 0.601 -5.290 3.096
Stk % —6.690° 0.001 -10.28 -3.100
Sk A& DIk & 5.594° 0.007 1.575 9.612
K# % 6.690" 0.001 3.100 10.281
i ¥F B 4% Denticular ring DIk & KFE & 1.047 0.834 —2.649 4.743
St &R —2.801 0.225 —6.783 1.182
K& D& -1.047 0.834 —4.743 2.649
Stk % -3.847 0.001 —6.272 -1.423
Stk & DM Z& 2.801 0.225 -1.182 6.783
K# % 3.847 0.001 1.423 6.272
2% % 55 Border membrane DV &R KM & ~0.736 0.000 -1.070 -0.401
Stk &R —0.642" 0.000 —0.962 -0.321
KHk % D# & 0.736 0.000 0.401 1.070
SR 0.094 0.513 -0.193 0.380
SH &R D& 0.642° 0.000 0.321 0.962
Kt &R -0.094 0.513 —0.380 0.193
Wi A\ K Denticle span DIk KFE & 0.003 0.997 ~1.185 1.190
N7 3 -1.293 0.027 —2.431 ~0.155
K& Dk & -0.003 0.997 -1.190 1.185
Stk % -1.295° 0.014 2313 -0.278
Sk A& DIk & 1.293" 0.027 0.155 2.431
K# % 1.295° 0.014 0.278 2313
%4 Denticle number DM Z KM% 1.688" 0.003 0.614 2761
St &R 0.724 0.169 -0.321 1.768
KHk % D# & ~1.688" 0.003 -2.761 -0.614
Stk % -0.964" 0.026 -1.805 -0.123
SHk & D Z& —0.724 0.169 -1.768 0.321
K# % 0.964" 0.026 0.123 1.805

ek BEER R K 0.05

Note: *. the significance level of mean difference is 0.05
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BT ARV RS BRI, RAE AW 1) H
A AR R HO3R R ok B AN [F] IR M X (B PR B8 B )k
T E (12 i 5l F #2), {H3kk & 7 ff1SSU rDNAFF 51 4
LLE ENFE99.45%—100%, 544 FE B 7E 0.001—0.003
(F 4). CHEMFTEY, SSU rDNAT] LUE N EAB)
P ) B P 5 B R TARE Y, IR B TR
SSU rDNAH 73 F bR ic I &7 A2 HL 1 AH R BIF 700N,
FHI AL ££99.0%—100%, HLigt 4% FE B ££0.001—
0.00534 J& T Fh A AR B ke 43 T 7K ik —

AE I T AHE A3 RN R — P Fh . (B3 557
HI— A EEH LT, GenBank™® & 14 LA“E 24
4% di 7y 44 B A% K SSU tDNAF 51 (8 3% 5 KX
904933), {HH 5 AH 7t A (1) B 3 AR 250 3R R 1
7 F1 AR ABLE £ 98.0%—98.2%, it 4% #E 55 0.017—
0.019., JxZ #1555 NMN072368 1) 5 FC4-48 H
J7 BIARABLRE E1 517599.8 1%, 1AL 1H 25 °M0.001 (% 4).
Xt BAKX904933 11« B 2F A= 246 HU0° 5 A AL
A A R AR T RR R KCE, T 5 MN072368 1)

®3 EFLEERITEMRAMEBEENSEOLLESERLER

Tab.3 Multiple comparison of adhesive disc ratio for different stain of 7. hyperparasitis

FEAR T 22 e i 25 A 0

95%E 15 [X [A]

A3H7 285 Categories Isﬁzf JS ﬁgf Mean difference and significance test 95% confidence interval
¥){f 25(1—J) Mean difference P TFRLower limit PR Upper limit

WHHA/ R A ERZ(dd/d) DHRR KA 0.029 0.402 -0.025 0.082

SHk & -0.005 0.990 -0.059 0.049

KR DHH -0.029 0.402 -0.082 0.025

SH & -0.034" 0.000 —0.053 -0.016

SR DHR 0.005 0.990 —0.049 0.059

KM Z 0.034" 0.000 0.016 0.053

WA R (1/s) DHR KHFR 0.060° 0.005 0.019 0.101

SH & -0.021 0.295 —0.060 0.019

KH&R DHHR —0.060° 0.005 -0.101 —0.019

SH & -0.081" 0.000 —0.116 —0.045

SR DHR 0.021 0.295 -0.019 0.060

KM Z 0.080" 0.000 0.045 0.116

WK R K (b/s) DHR KHFR -0.058" 0.000 —0.084 -0.032

SHE & -0.053 0.000 -0.078 -0.028

KH&R DHHR 0.058" 0.000 0.032 0.084

SHk & 0.005 0.664 -0.018 0.027

SH&R DA 0.053" 0.000 0.028 0.078

K# & -0.005 0.664 -0.027 0.018

ek BMEZER B KT 90,05

Note: *. the significance level of mean difference is 0.05

Component 2

8.0

6.0
4.5
° ’30

P R S -

B o
o

-22.5 300 75 N

-LS5

-6.0
Component 1

2 EHFEER IR TR
Fig.2 Principal component analysis (PCA) of three strains of T. hyperparasitis

o Trichodina hyperparasitis (S)
o Trichodina hyperparasitis (D)
+ Trichodina hyperparasitis (K)
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KRB RN E THAKT. E—PELS T RS
PR 58 S T B AIE, KX904933 1«5 25 AL A2 4
T ARFNAIF 7E b 1) B 25 A2 2R 50 A T S, T A S
BRERBEY, HER LN ER BT sangwalab
RNKE, feJa 5ARW M E % R 250 S R AL
PRk (K 3). TGO, At —SBW T

KX904933 1«5 77 4 Z240 B0 JE 4 4 08 24 J5 K
W, ZHPEEENE S R ER d s AR, B3
e B 5 5 IRER R 8 EAH A, 320652 B 135K
F GrlE 68, MW REN, WA ER kR
DL R ITE T EUR . — BN, B IR
ZEkE R AT B e A Y, I ge e R

WO e 2 A Tt % H ) e B AR B A
WS T R AL . AR . ARG E 518
FRMEURR I — PR T & 515 AHKX904933 1)
CHE AR AR R IERE A AR, R
Rzt du il Y. 2 b, ASHF 98 B YR Al GenBank
AL T B S AU E A AR R R A AU
32 EFAEFRANTHASK

& RS SR EN T ITRIGEE 2), =Kk
FAE AR KN Fe A B T A7 (E o 3 22 57, o
Sk % A% B KR 2 (P<0.05), 12 thid i K ik %
(P<0.05); Dk Z 2 B B /s H 5 5 % 72 Pk &
(P<0.05), KFk 2 & i R B /b ik & (P<0.05) . 33t

#4 ETSSUDNAMEFZTEFERARZKARSIEEYHENFIIEOEE DSEREBRET)

Tab. 4 Similarities (upper right diagonal) and genetic distances (lower left diagonal) for strains of T. hyperparasitis with the closely tricho-

dinids based on SSU rDNA sequences

=)
BT

%5 TR

455 Number

Number Trichodinid species Accession 1

2 3 4 5 6

PQ145195
PQ149211
PQ149212
MN072368
KX904933
ON042771

T. hyperparasitis (S)
0.001
0.003
0.017
0.017
0.019

T. hyperparasitis (D)
T. hyperparasitis (K)
T. matsu

T. Hyperparasitis

AN L A W N =

T. sangwala

99.84% 99.45% 97.28% 98.15% 97.27%
99.45% 97.20% 98.09% 97.21%
97.16% 98.15% 97.20%
99.81% 98.52%
98.82%

0.003
0.017
0.017
0.019

0.017
0.018
0.019

0.001
0.010

1.00/98 pTrichodina hyperparasitis (S) Channa argus
1.00/99 } Trichodina hyperparasitis (D) .

Perciformes

Trichodina matsu MN072382 :
Trichodina hyperparasitis (?) KX904933  Siluriformes 1
ichodina sangwala ON042771 !

N,

'
\

LO07L |, o677,

100771 1 Trichodina heterodentata AY788099
78

LT Trichodina acuta MT982920
Trichodina maritinkae ON042776
Trichodina unionis KY596041

Trichodina polycelis MW759641

1.00/97 (= Trichodina ruditapicis FJ499385
Trichodina sinonovaculae FI499386
Trichodina meretricis FI499387
Trichodina pectenis JQ663868
1.00/100p=Trichodina tenuidens KY 596040
Trichodina domerguei KY596037
Trichodina rectuncinata ON042779

1.00/57

1.00/30

1.00/99_|1:00/99}1.00/96

1.00/53

1.00/100

1.00/100

1.00/100

Zoothamnium pelagicum DQ868351
Vorticella convallaria KY435899

0.1

1.00/100

Trichodina centrostrigata MN071226
Tripartiella macrosoma MT777618
Trichodinella myakkae MW311496
Paratrichodina africana ON042782
Trichodinella epizootica 1 ON042780
Trichodinella epizootica 2 HQ407387
Tripartiella obtusa MT777619
Trichodina hypsilepis ON042770
1.00/98 Trichodina reticulata MN224647
1.00/100 Trichodina mutabilis HQ407384
Trichodina modesta ON042774
Trichodina sinipercae EF599288

1.00/83
1.00/100
1.00/98

Urceolaria korschelti KY596045
Urceolaria parakorschelti KP698205

K3 % 7°SSUDNA FFAI#EMBI/ML RE K W
Fig. 3 BI/ML Phylogenetic tree based on SSU rDNA sequences of T. hyperparasitis with the related species
W AL HUE 23 ) BT FIMLR ) 34 26

Support values at branching points are listed as Bayesian posterior probabilities/bootstrap values from maximum likelihood analysis
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— DA B B EE M LU AL A 3, DU B R 2=
SN E R, ot & R ERGE 3), HT
Skk R 5K RTE N ELAA/ UK B A2 (dd/db) 5T K/
VAR A (V)P 77 TH B9 A7 7E i 3 22 57+ (P<0.05). 1T
dd/db b AE AT e il 22 A H kg A A P 1 R T B o A
AL, WOER B SHk R 5 KR R TE M & BB Ak 2
¥ _EAFAE 25 5 RN U/s U A AT s il A AN il 37 2 4 )
AN EL A, R TR) 24 s U5 AR R AR R A, R,
UstUAE 1535 22 387 T Stk R 5Kk R TR 6K
BH MMM N ZESR. A, PCAMIHT
g At — 0 SCRF T SR R 5 KPR R I8 22 7 AF(E
(K 2).

Ty Fib¥E B, Stk R 5K R 8] 7 18
10N 5407 1, 1T 5 DA 2R 8] A A AR 2 AR 7
7 855 FF H SR R 5Kk R 1B IR B K T 5D &R
(3842 H 25(0.003 vs. 0.001), 1M F¢ 51 AR ABLE 2078
J5i #(99.45% vs. 99.84%); [F I} &5 A R Ge i 1 2R =2
T, SHkR 5D R R, ARG F 5Kk R ILH
TER— RSB 3). %45 RILFRIK T Stk R 5Dk
AT %%, T 3 S5 KAk AR R M 2

AR ES ST URIE R, B A R R
RAFAE— B BHE L SIS 4k, Se X A 68
A AE KPR R 55 8 PO X 2 8 25 26 R B Ak &R (SR &R
5DMR) BB BT NSES R R, U B A5 518
FHERSHRAM DS WEVIIG . FRBFFTINN,
VE R semm 25 A B b A I %5 2R R R v, B3 o3 A 5 1
T SR 5 HA AT AN [ R EE R ) ER AR ) A ] B R
BEARE e SR R B A LA A S B R T R R
A 3 R PR 2 T 2 SR A R
] JEE VAN 2R A R 4 A i R R DT, R,
—WWEE AR ARG R E W IR LG RE 3),
A LR R GIEGMZ MR T EEMERSRA
KB 2R, Bl“fi 2 H Perciformes 2 &7 5“5 7 H Silu-
riformes 2 287 3¢; [A) IR 7 25 25 A 42 46 B Rh o B
BT fE ERERSE A R R, Bl 88 s R e H 68
SCR”, HEMXS T-Ah 2 AR B 225 R 5, BB — AR SR Al
T 5 1 2R 0T (8 2 5 M 2R 50 HUR R) SRR R 20 1k
HENKEE.
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NEW HOST RECORD AND STUDY ON INTRASPECIFIC DIFFERENTIATION
OF TRICHODINA HYPERPARASITIS CHEN & HSIEH, 1984

TANG Fa-Hui', JIANG Yu-Jiao', QIN Wei-Wei’, XIA Ping’ and ZHAO Yuan-Jun'

(1. Animal Biology Key Laboratory of Chongqing Education Commission of China, College of Life Sciences, Chongqing Normal
University, Chongqing 401331, China; 2. Chongqing Key Laboratory of Conservation and Utilization of
Freshwater Fishes, Chongqing Normal University, Chongqing 401331, China)

Abstract: Trichodinid is regarded as one of microscopic parasitic ciliates with high diversity, which is mainly parasitic
in fishes, mollusks, some tadpoles of amphibian, and minority of coelenterates in aquaculture. Some trichodinid infec-
tions can cause significant damage to their hosts. Trichodinids are diverse and distributed worldwide, with around 400
Trichodina species reported in different environments. However, despite advancements in molecular technology, the
research on trichodinids lags behind other ciliate groups mainly due to insufficient or invalid molecular data in
GenBank, which inhibited in depth studies. Trichodina hyperparasitis Chen & Hsieh, 1984, a freshwater trichodinid,
parasitizes the crustacean Lampraglena chinensis, parasitizing on gills of Channa argus. Consequently, it was named 7.
hyperparasitis. Reports on T. hyperparasitis are fragmented, and molecular data are nearly blank, underscoring the need
for additional valuable data to better understand this species, which is the focus of the present work. In order to explore
the factors influencing population differentiation of 7. hyperparasitis, three geographic strains were isolated from gills
of C. argus and Channa asiatica through extensive sampling. These strains include S strain from C. argus in Shap-
ingba, Chonggqing, D strain from C. argus in Dazu, Chongqing, and K strain from C. asiatica in Kaili, Guizhou. Among
them, Guizhou represents a new geographic record, and C. asiatica is a new host record for T. hyperparasitis. Three
SSU rDNA sequences from the three strains were sequenced and submitted to the GenBank, with further comparative
study conducted based on morphological and molecular evidence. Morphological quantization of adhesive disc and
PCA showed significant differences among the three geographic strains. The S strain was the largest in body size and
denticle span (P<0.05), while K strain was the least one in denticle number (P<0.05). Intraspecific differences were also
noted in adhesive disc structure and denticle morphology between both S and K strain (P<0.05). The comparative result
of SSU rDNA sequences showed that ten base variant sites between K strain and the others, with a similarity range of
99.45% to 100% and genetic distance ranging from 0.001 to 0.003 among the three strains. The phylogenetic analysis
based on SSU rDNA showed that T. hyperparasitis and its related species formed monophyletic lineages specific to
host types, including the Perciformes and Siluriformes clades. Additionally, 7. hyperparasitis formed host specific
monophyletic lineages, viz. C. argus and C. asiatica clades. The comprehensive results indicate that 7. hyperparasitis
does not necessarily exhibit a hyperparasitic lifestyle and has a strong parasitic specificity to Channa species. Two
strains from C. argus are closely related, while the strain from C. asiatica shows greater genetic and morphological
divergence. This indicates that the host type, particularly initial habitat, may be the most direct factor influencing inter-
specific and intraspecific differentiation in ectoparasitic trichodinids.
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