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15 #hrh = 25 % %1l 3 B2 4% B (Cryptocaryon irritans)
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e B AT T 15 A o 24 xR 38 e A% # (Cryptocaryon irritans) i (K f1 4h s By 851K 25 K3
R, BN TR B B A a N RERE R EAT, ERE R, PELGYREN
455 g/L B, EMAER AL EH R RBR, KEMEHLR T 28 RRER; GWRER
9.09 g/L B, #& . WA EIAFEMY i LA R KR, Gk E KN 1818 g/l B, #EE | KT,
A7 X SR R g B AR R, BT S R AR KR 7 45.45, 90.09 g/lL B F
G ER, HE. AEE. RER. ALH. 280, R EXNY AR FEEA RARKE, #F
REW, BMH, E5, A&, BT &5 B, KT, BEL L2 HREE,; K, afE,
WER., BL8. 2800, #HE, EEN R URFEE ., K REBEFREE frdh B xR B A &
TR ARG rE e A R R D or, R W 4 iy &R E O 26°C L FkE 2R h 20-30,

ES a0

thE4SRE S941.5 SCEkkRIAE A

J3 4% 1 (Cryptocaryon irritans) BRI 7K /N IR
B, BTLEN. ATOHN, s H . BERR B
& (Cryptocaryon)(Diggles et al, 1995; Wright et al,
2002), BRIEEONEIE, 45 RMEPA 5 —H L
B, MK /IN(34-66) umx(360-500) pum , L1 e
B8, AN TR . AT YR 4
BB BB R RE B R s 7, HRBAE fafk b adT
A1 7% (Dan et al, 2006) ., #ill 3 e Ho gy ifg oK fa 2
ST R 05 B S L R PRIE LA e T LR 455 |
HEC P 4 & 1 A R R G (R R B 5, 2012), R gL ]
SRR REILT

T 7K 28 SR A I R v 3 BR F AR 2 25 W R KOf
PR, B “H im0 &SR . fR
LY NN TS e 2T 7/ N N Y S e 25k /L ) W A B
AR 2 (FEHSE, 2005). b 2F 25 W ) 37 E a2 R
WA — 8 8 0k, o B i ok B R A
200-1000 ml/m®, AHASBEMIR AR KRB Az b, i

R, R R W 4d; wE; BE; BE
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Hu 5 EAaIERE SR AL, hELZHEELY
AL Z AL, JINE T (FEDBESE, 2011), BLAR Ak e A
BT B rE A ek, TR BT s S A IR
1555 e 1 e R (F KB 25, 2013), PRLIHGIR I BRI A 4
B AT B URE AR K AR I s 2 06 B R K a2
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BR 3 Fhrp RGP, BURZ, ik, Zgadkabr
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1 HREH%

11 REBRZEREFENKE. RN ROES
URFEEFNE

i 1A B R I T R 2 O A 6 S T 5
[ £1 6 45 J7 fili (R 8 450-500 g). 95 BRI EOE,
RBE A DAL L IRV T A U v K B R
ML, G A A R e g 55k . i 1 mil
FE WA W ORI B T 5 — 5 e e, 8 iR K
VRV o BRI T B PGSR AR U A3, — BB
FRRH T2 R KL, 5 — BRI B =
T (2 CA &) E 5-8 h, (i HIE Rude., T3k

IR G ST AR, R R E A S IR T (22°C
Fi A )i E WS & B 5-8 h J5 AR, I T
HE 228 K SER SRR T2 IR (22°C A4S 4 h
AT AL B R4 B F 26 CIEERT IR,
KR 72-84 h EALEERL Y, g B, B
L>(800xg, 10 min)AEL By, FH i 8 3 B T K R 32 %))
HREEZ 100 AN/ml, AN b 5255 &)y LU % K
R . Olympusdx 71 18] & 5 1 i W2 038 B de A= 1%
S HUARSNIIE S

1.2 SLEAGEZR

MF LR R 1R .

*®1 ZTUAPEHZR
Tab.1 List of the tested Chinese herbal medicines

B4 HhRLZ 4 ) ‘ . .
- Name of Chinese herbal FE %% Main function
Family name L
medicine

JBIER L 15 Kff5E, U, PUWREE
Labiatae Scutellaria baicalensis Purging fire and detoxification, Antibacterial, Antiviral
2R} K HHERIE . 15K, s
Polygonaceae Rheum officinale Heat-clearing dampness-drying, Purging fire and detoxification
R NI BT 1R . R
Meliaceae Melia toosendan Pain, Insect repellent
ISk W R ST
Leguminosae Sophora flavescens Heat-clearing dampness-drying, Kill insects
oF R Bl AENL. FIAKGR fi
Leguminosae Astragalus membranaceus  Strengthening superficies ,Promoting granulation, Detumescence
FEA R il ML AR P Al
Palmaceae Areca catechu Removing food retention, Reduce phlegm, Malaria shot, Kill insects
% iig=¥ia I PO PO
Compositae Dendranthema indicum Detumescence, Antibacterial, Antiviral
=R e 78 THA
Rutaceae Citrus aurantium Reduce phlegm, Removing food retention
ZXZF A EARAM I, B R T
Scrophulariaceae Rehmannia glutinosa Calm the nerves and enrich the blood, Immunity enhancement
EER EPS 1 THHRN . DU R
Ranunculaceae Anemone chinensis Heat-clearing dampness-drying, Antibacterial and detoxification
= HHR £ JJ 7L U . BURTE . S S LA R E T
Saururaceae Houttuynia cordata Antibacterial, Antiviral, Immunity enhancement
EEF pigis 15 KfREE . PUR . DU BE
Ranunculaceae Coptis chinens Purging fire and detoxification, Antibacterial, Antiviral
AR EHRAE THIRTE . DU, HRRE T
Caprifoliaceae Lonicera japonica Heat-clearing and detoxification, Antibacterial, Immunity enhancement
+EAER AR TEIARE . M
Cruciferae Isatis tinctoria Heat-clearing and detoxification, Antibacterial
% BR R UiPAN R, kM, Rl

Dryopteridacea

Cyrtomium rhizoma

Heat-clearing and detoxification, Hemostasis, Kill insects
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13 HEHARHE

15 P REZPB RIS, 45 HX 20 g FH 500 ml K iR
1 30 min 5 AT 2 h, 2ok B4 245 2 200 ml,
LA A Y TR 24 100 o/ LSS, 2010), 43 B4
JRZ W R BN 50, 20, 10, 5 g/L 4 RO [A A MR B,
R B 1) v R 2 25 O ) 10 mi SRS

1.4 HEHRKEFE. 8

141 #EHHA BRI 24 LR,
ALK Z0H 15-20 4> Hud, fRFL 100 ul. ZrmA
100, 50. 20, 10, 5g/L 5 FiR[AMRE A HE 2 1 ml,
B — 25 W FE % 3 4L P47, KRG A SR AR A 1 g
KEHEK, TR T (2°CAA)T 9T 10, 30, 60,
120, 240 min fEA WL FRARIETAF L, 1020
RFET T sk A] . %54 ] Microsoft Excel k{42 #r 4k
M, T AR KSR h B2 B 2R BETHRR
A XL mI/1.1 ml; FAK SR RO SRR e E At T
B[] 31550 R F P A A i 25

142 %k WA R 2] %) (2 100 ~/ml)
100 pl, HCA 24 LA, 2 51mA 100, 50, 20, 10,
5 g/L 5 P[RR EE b Bzl 1 ml, f— b HRg 3 21
AT, X RN A SRR R iR K K, FEER T
(22°C /A7) 439 F 10, 30, 60, 120, 240 min ik M
A HFET-IH O, 02 F R ARSET TR i 1] . B
A FE] 1.4.1,

15 BEMBEMESENR. SHEE™HARMm

W HL 2 ml £8 5k 30 (I g K, IKIKE T 6 £L
M, W — (29 10 ) PEFRAROA 6 FLA, Ak
A 3 AT Bk 6 FLBRECE T 15, 21, 26,
31, 37CHHEIEM T, Ak 12h, B UE Rk
WRALTE L, 1C S 4 U™ T A B ]

K oK K 3R B 43 AL 15, 20, 25, 30,
35, 40, 6 NERRE, WEHR 2 ml AN [E)ER B A HE K AR R B
T 6 FLAR W H — 2 (2 10 4N) R A 6 FLAR
H, R 3 4T AR 6 AR R
1) 6 FLARECE T 26°CHHEEAE T, BF 12 h, ke
RS AL OL, 054l B TR s I

2 HE

2.1 FERFRERS

ORI ERHR IO, T T KGR0 Rk |
fig | BRAFAEL AR AT DL/ANE . ARG 2, I
Bk R Te i, G A AR R K R B, B Ak

. E, HREG M, SRZZRR IR, A gk & A0
TG E (B 1-a) o AR B S BT U2 2, 5
B TSR, v W SRR R R 8B, 7R A
e AR B T (8] 1-b), B4k IR R AT WLEE 2] U
TEHEFN R A (B 1-c), BSR4 i A2 [
B (& 1-d)o A3 EEIF i T 20 M SRR .
PRGN, RIS G EZER/NARL, 2978
200-500 um, #hHiK/Hy 30-50 um (&l 2).

d

1 o fa AL IR B % 97 1 B AT IS T 25
Fig.1 Symptoms of infected fish and morphologies of
trophonts in the gill and in vitro
a HRIGLLEE /R )y fili(Takifugu rubripes); b: BEZHZT I 95 FRAK;
C: WAFRIR U IR d: IR 3 7O A5 (R =100 pm)
a: diseaseal T.rubripes

b: The trophonts in the gill; c: The U macronucleus;
d: The morphology of trophonts in vitro (bar=100 pum)

22 HEHMNEFEHNRIYER

N 15 ol 2 X K A H T SRR A R R AR
(F2LAFB Y, Z5¥ukE N 455 g/l i, KERRXTEE
FRA B WA KAEH , G FRRTE 110 min B[R] Py 4
I RAFET (8] 3). Z5WMREE R 9.09 g/L B, KEE, #F
% Wi BATE 150 min WIRER KTk, XK
SRIE HRBNISKUCN S . KB, B, B, 29K
JE R 18.18 g/L W, BE | BT BFA1E . MSETE
120 min PIXREAR KU TR, % KR B H i 3] 554K K
KR TS NPT B AEAE . 290k 5 Sk 45.45 glL
BF, B, MR O . kS . S4RAEAE 183 min
WREAR K FRIR . 259l 90.91 g/L I,
P Sk B A KAER, BFEIN 5 min 2247, HeE4
Mol g, B, R BRER . AkSH . &8
16 P E B A YR AR 45.45 g/L 5L g%
A BA XK, SRR IR H L, AKX
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Fig.2 The morphology of Cryptocaryon irritans
in each phase of its life cycle
ar WFRK; b FAEHTIA; o A d: Al
(10x20) (5 )L =50 pm)

a: Trophonts; b: Protomonts; c: Tomonts; d: Theronts
(10%20)(bar=50 pum)

WEFARFTAR R R, IR MR REEAR |
FSkE . &AL . AU R KBCRA B3 . BE R
SRTEZ5 WU 5 9 9.09 g/L I st 2% KR, (BT Fi st
(845 K (148 min), JfH.7F 45.45 g/L ¥k BERT, A KA
[B) 2k 75 min, 17 % {2 5% 1R A% IR B 1 v R 2 AniE

M. K&, w3, &E . N FAEMRRE TUF
1-10 min RIA] 28580 R4, B 3% A AR AR E
ARBF R, X SRR A KRR A . L5045
e, AR WS KEEL TR 4 R R R IO IR R
ROREAF; A ot JIBT. BF244E 4 Pzl
IR KRR—M; # . MRS R . HkH .
SERAE . AT | BE T AR 2R K SRRSO
B XM IRARTE 4 h WA YT, JFE—E
BAAE, 78 26 CHEEARFRE, B K 2 &
P4l L, (38 2 H % H Microsoft Excel 44>
Brabst, TR PR EZE).

23 HPEAWMPRRIRBR

mE 3 P, hEALYURE R 4.55-9.09 g/L
BF, BHE. 75 KB, BIAR. BFgEX 4 A B i
AR KAER, BE PSR, WMZ5¥ia , 4 siiie s i
2212, 60 min N2HAFILTFAIIET . AYWRE R
18.18 g/L i}, #A | JIIBET . HL5E7E 60 min NIRE
RGN, 2GR E N 45.45 g/L INF, BEEE . B
k% . BETE 12 min WEER K4, 294k EE N
90.91 g/L W, fafERL | M AR X4l B R CKAER,
FHEIAY Lmin 2247 . 250 o, BEME . 955 KiE.
TEA . BPHAE . AL DB AT SRR AL
REE, WK, AR BRER. AkE. 2ubi, %
i WA TE B YR B 45.45-90.91 g/L B A4 %, FA A%
WP RCR , A AR 3 . 4 IRZ1 %)
TELh WERASET. (% 3 FIEEF Microsoft Excel

K3 B KRR SRR RS2
Fig.3 The morphological changes of trophonts before and after the Chinese herbal medicine treatment

ar JHEHTIE R (TR, b FH 25 )5 WIAR ARS8 T 1 6 57 AR
c: FZNE A MRSET i IRk A BE L4 (10x20) (R /RL=50 um)
a: Trophonts before Chinese herbal medicine treatment; b: Immediately dead trophonts after Chinese herbal medicine treatment;
c¢: Dead trophonts after Chinese herbal medicine treatment. The three figures were all microscope observation (10x20)(bar=50 um)
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Tab.2 The killing effects of Chinese herbal medicine on C. irritans trophonts in vitro

24 W Concentration

Name of Chinese herbal 90.91 g/L 45.45 g/L 18.18 g/L 9.09 g/L 4.55 g/L

medicine )38 B A HU % 354 4 3R FE T 15 1] (min) Trophonts of C.irritans all of the time of death
# % S. baicalensis 1.0+0.0 8.0x1.0 40.0%5.0 - -
K # R officinale 1.0+0.0 1.0+0.0 5.0+£1.0 144.0£10.0 -
JIIBE-F M. toosendan 1.0+0.0 1.0+0.33 119.0+5.0 - -
W % S. flavescens 1.0+0.0 2.0+£0.38 21.0+5.0 41.0+£2.0 -
# B A. membranaceus 1.0+0.0 183.0+10.0 - - -

¥ ME A, catechu 1.0+0.0 1.0+0.0 12.0£2.0 90.0+5.0 110.0+10.0
P4§4  D. indicum 1.0+0.0 20.2945.0 120.72+10.0 - -
1 7  C.aurantium 1.0£0.0 9.0+1.0 52.0+£10.0 - -
#Bb# R, glutinosa 5.35:2.0 - - - -
H3k% A chinensis 1.0£0.0 36.2616.0 - - -
R E H. cordata 47.53+5.0 119.43£9.6 - - -
# 3% C.chinens 1.0+0.0 75.0£11.0 106.32+10.0 148.0+£15.0 -
44R7E L. japonica 1.0+0.0 41.045.0 - - -
WS 1. tinctoria 1.0+0.0 182.0+15.0 - - -
it A C.Rhizoma 1.0+0.0 1.0+0.0 80.0+3.0 180.0+7.0 -

Xf  B&  Contrast - - _ _ _

“RIRNEFARAELT YA IR A n SATIRAEE  FE 5 JEAL

“~” means that medicine is invalid when trophont is still alive after 4 h of medicine treatment

*3 15 MAPEHRRNAMEZHHBYRE
Tab.3 The killing effects of Chinese herbal medicine on C.irritans theronts in vitro

¢ Concentration

%4

Name of Chinese herbal medicine _ 90-91 9/ 45.45 g/L 18.18 g/L 9.09 g/L 4.55 g/L
T8 Rk 4 4 R E T I ] (min) Theronts of C.irritans all of the time of death
T & S. baicalensis 1.0£0.0 1.0£0.0 12.41+1.9 - -
K # R.officinale 1.0+0.0 1.0+0.0 5.50£1.3 17.0£3.0 37.2£1.21
JIIBEF M. toosendan 1.0+0.0 1.0+0.0 1.0+0.0 - -
¥ % S. flavescens 1.0+0.0 1.0£0.0 22.0+1.3 37.23+2.5 -
# B A.membranaceus 1.0+0.0 1.0+0.0 200.41+10.0 - -
e M A. catechu 1.0+0.0 1.0+0.0 1.0+0.0 5.0£1.0 8.21+0.9
2548 D. indicum 1.0£0.0 1.0£0.0 37.54+2.3 53.031£4.0 58.09+6.8
¥ 7% C.aurantium 1.0+0.0 1.0£0.0 1.0+0.0 - -
P R. glutinosa 1.0+0.0 1.0+0.0 - - -
H3k% A chinensis 1.0£0.0 1.0£0.0 81.74+10.4 - -
)i 2 H. cordata 1.0+0.0 - - - -
% % C.chinens 1.0+0.0 11.52+2.5 84.00+11.5 - -
484 L. japonica 1.0+0.0 1.0+0.0 5.3242.2 - -
MM 1 tinctoria 1.0£0.0 - - - -
A& C.Rhizoma 1.0+0.0 1.0+0.0 15.17£2.0 35.4145.0 -

Xf B Contrast - - _ _ _

RO RRTE ST 4 0 VN A HIE S5

“~ means that medicine is invalid when theronts is still alive after 4 h of medicine treatment
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AT LR, TR SFRE AR ER)
24 RE. BEWMEREWRNY R HERM

FEIERGKEREBRO) T, | 15, 21, 26,
31, 37°C, SRR R, ELL 6 d WA B
ZUEML(E] 4), 7E 26, 31°C, M 60 h FFIAmEZL,
HorpyR R 26°CHE, fudEfE 84 h &iBni, F=Hi4h
Hsh ek, 5 S5 WS 31°CHE, f#EFE 84 h
IKF] 800, ILJE A BE( (2L . 77 i 4 Ui B
N, TR EES . IRJESN 15, 21°CHE, fAEM 96 h
FRUGMEZL H G AR T 100%05%, 37°C F 54
WITRWR IR R WA L . 45 R BR, 26°CIE Rk
S48 R

FEIREE AN 26°C, RN 15, 20, 25, 30, 35,
40, 6 MR IR, MR AR 5).
JE 20, 25, 30. 35, GUHEM 72 h FFURfRL, MR
WA 33%., 25%. 25%. 17%., Hirr, $hEEH 20, 25,
30, fUE7E 84 h 1A% 100% 2L, R Jy 15, FLRTE

-15C
100f —21C
—-26C
2 —~31C
2 80 —<37C
%%
x < eof
X B
®] 3
EE 40+
3
§2m
Op—o—«
0 2460 72 8 96 108 120 132 144
i E] Time/h
F 4 RIFEEE ST G2 20E 0

Fig.4 Results of the cysts rupture at different temperatures

100

80

(O R
Rupture rate of the cysts/%

108 120 132
At [&] Time/h

0 2460 72 84 96

K5 R R R s
Fig.5 Results of the cysts rupture at different salinities

84 h JF A ZL, 96 h A% 100%ME 2 . EhEE K 35, 44
FE7E 108 h iKF] 100%f8 %4, FhEEH 40, WFEHZAAK
%4, R R 15 BY40 28 i GBI F) 100910 2415 I 46 il
HprFEaaE K, SR 15 A3 R IF IR 2 BT 7
[ 5EhEE 20, 25, 30 AH[A], {HIkF] 100%fH 2L if
[, I B2 200G B A 20-30 Z (1.

3 it

R RIER/DN, SRR 4, K500,
ANSTEfARTIE B2 FE, NSNS S5 gs, EN
I Y v 245 B s s R b B ()R 4 55, 2006
B 4 2014; ELTIESE 2006), ASHIFSY & BRAEAE
WS K BIAR. A B AL s 2 R B
B HA RO A KRB 525 )Wk B 5L IE ARG, Wk
JUEI Sk 4.55-90.91 g/h I, W FEMET , JUIR KRBT K
PaAhan , AR 22/ NI O 5 10 37 A LA A8 R il
VEF, BOBEZ9HWE N 100-300 mg/L, FHAH ik i
150-200 mg/L(BFREEHR, 2004), 7T UERHHEMEAE 254
WeBE A 4.55 g/l B, Al R K FRIR R dL . ARAfF G
B, A G 14 Fhrbrosizly, R o ik ez R
KRR F B, T LA AR R By 1A I B A% B 1)
HIEH R,

PR GRR WY, R  EAR A A A0 ) £ 2
Y A AR ShAL . M 116 Ffd 25 i ik HY ok
BOOPRS A B AT IR, IR AT T A RO A3 B R EURD
TG, TIESE BT 1 B B AT AR 2 T S0 DR 40 A 44
DAL 8 S 2R P T L DT BELAS: T 2K B 1 I A 4
it B (h EDK P S S f FaE 23, 1990), 5Kl = 4
(2003){M7E 10 Fofr r 5 245 3 7K $ B 1) 70 A 3 P e
MR B, FeBARHE | WP AL M B RUR I . AT
KL, KEFEFRAELE 4.55 g/L HE T 1 h NAK4E)
A AT DA — AR R b BET R B A R AT G
HH A B R 2 A6 0T 2% IR e A — e 2 L

AR, ELPIRIE 9.09 g/L B, %5, B
AT H A B R R R B R ORVE R, B . R
HYAGAE X ) U A KA B — 2, R K] ) 4 5,
R WA ARGE , PR R i A R N
S T34 R s 2 R g, 2 2407 A
R, SRR TR K2 R G, 2 A AE T IE I
i, sK4RT-55(2005) A 55 R W], 5 S0 S i A
Az B 24 U B RICIKORAE T o B8 v A R 24k
G, GBI REIR AN SR, U AL
BRI, HBRA ML ATP G4 feRsg, M
17T A 400 TR R /R B GBS 45, 2005) . H AR 243
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Tsuyoshi %(2014)ff 55 & B, AT 7E BG5S R
KANFL A, 25 E R 10 g/kg RO ERAIICA
HEF IR 7 d, A7 LA /D 40% A 1 5 8% 37 AR HL
fapRLE 4, PSP B ff R Lk 2 A9 2% IR A%
R SRR R RS R S KRR — B, IR T BA R
KN Az M LA v A S I T US4 E I
IRECE R o AR 5T T A5 1 2530 45 SR AR & JE TR R R 1
WK, RIS, %5, KE. S, B85 Bk,
JUBRF . BFAG4E 8 F v v 2 HLA 504y 1 2% URR, ]
P27 fiff ] 30 37 7 £ 2 S e s i B 3R R

R T HAMNI R — 2 RIE N RRE, 2R A
A, MELIRK . N2 g il | $hE %
WEERMEAT, T 2ent 6 4 dUi s B 4%
P, DR FRBE RS A5, D80 A B S 11 B[]
AL S 2 H ) S — s R FH 25K 4l R K
B 1E 4 He 4R e fa 2 3 3 R I & . AR 5
EAT T AL BER S 7 A 4 e Bl R | R AT

ABFEUE AL FE 0 24 43 L SR AR AR OG , TR
JEE v DO B 2 B R R, (BAE 37CR, WA
fHER IS . Cheung 5 (1979)#iE, £ 7°CARIE A
STCHIRT, HIRBAZ AR L S, Ik
FEARXHIG IR A= S Ol v, AR A,
T L) 3 Y Sk 30°C . Dan Z5(2009)BIF5% & BEL
R AR TE 12°CRIAME T il IR 4-5 4 H
ZA o AR AL R R HIR R AT AL R
LR, Ay dUR AR B et IR AL BT B 96 3
BaURI R L, RORA S . A28 (2006) Vi 56 45
RN, BERE4ERTE 20-30°C 2 6], MK h
FL B SRAEIR T 900% L) I o MR, HUAL B
FERRPR, A Rt ] AR R, 7 27°CHY,
ZUERAE 2d INSERL, TITE 20CHE, FHELES] 5d A
SERMESE, BT LA AL BERE S Bl iR o 27°C
X5 AR S HGAT H 0 S A% H ) A T 2R 1 i IR
H 26°CHAR—F,

AT 7 8 3k X A i 2 s e & 3, 20-30
EREEVO RN, L A SRR A [R) JC  E ME 2E 5
AR B 3 1 S 1 6 3 I Y R4, 20-30 4k Vi [l
WIE SR M . 40 iR N A A E ,
15 [ T A e ml 2 s I ]G, KT 4 d By
V), WA v i B A IR 3R B AR A I AN GE A L i 247
H4h i, Cheung %5 (1979)UFFAYER BE N 16 B THAK
i, R BN REIE W A B %4 . Colorni 4%

(1985) 428 , F -l )k oAz A= G 11 4 Sk B R
1 45-60 (Eh sk A3 5-20 min, fafk b 45%-50%
FIEFER AT R BE . PR, 7 I 7K f0 2] B A
TR AR, QNBEBIE 2R Y SR K AR B, HE
— B R 1T BH 1k o A HORS Y ORI R A

FORME, LI, BhARE, . el BRI dUR PG
AW, K RHE 1G], 2013, 40(1): 22-26

FERE, XEA, W, A FRIRGEEFRAL o S HAR YT
JK7E2E4R, 2011, 35(7): 1105-1112

HEDK PR BRI 2. FRIEK =25 & JEBUIR . AFAE ]
R FEAMRIT SN, 2 FE WY, 1990, 12(4): 3-10

XUREE, M/NE:, AcfE, A B AR O A% & A0 T
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CLRESES

The Pesticidal Effects of Chinese Herbal Medicine on the Trophonts and
the Theronts of Ciliate Cryptocaryon irritans and the Influence of
Temperature and Salinity on the Cyst Rupture

LIU Tingting, TANG Xiaogian, ZHOU Li"
(The Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003)

Abstract In this study we performed in vitro study on the pesticidal effects of 15 Chinese herbal
medicines on the trophonts and theronts of ciliate Cryptocaryon irritans, including Betel nut (Areca
catechu), Bitter ginseng (Sophora flavescens), Rhubarb (Rheum officinale), Cyrtomium rhizome
(Cyrtomium Rhizoma), Radix scutellariae (Scutellaria baicalensis) and Wild chrysanthemum
(Dendranthema indicum). We also explored the optimum temperature and salinity for the cyst rupture. At
the concentration of 4.55 g/L, Betel nut could kill both the trophonts and the theronts of the ciliate, but
Rhubarb and Wild chrysanthemum could only Kill theronts. At the concentration of 9.09 g/L, both
Bitter ginseng and Cyrtomium rhizome were able to kill the trophonts and the theronts. At the
concentration of 18.18 g/L, Radix scutellariae, Toosendan fruit (Melia toosendan) and Fructus aurantii
(Citrus aurantium) could kill the trophonts and the theronts, and Wild chrysanthemum could kill the
trophonts. Other herbs could annihilate the trophonts and the theronts at much higher concentrations
(45.45 g/L to 90.91 g/L), such as Astragalus root (Astragalus membranaceus), Heartleaf houttuynia herb
(Houttuynia cordata), Isatis root (lsatis tinctoria), Chinese bulbul (Anemone chinensis), Honeysuckle
(Lonicera japonica), Radix rehmanniae preparata (Rehmannia glutinosa), and Rhizoma coptidis (Coptis
chinensis). These results suggested that Betel nut, Bitter ginseng, Rhubarb, Cyrtomium rhizome, Radix
scutellariae, Toosendan fruit, Fructus aurantii, and Wild chrysanthemum might be more pesticidal than the
other herbs, and hence they could be used to control the ciliate. Our study also revealed that the optimum
temperature and salinity for the cyst rupture were 26°Cand 20—30 respectively.

Key words Chinese herbal medicine; Ciliate Cryptocaryon irritans; Trophonts; Theronts; Cysts;
Temperature; Salinity
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