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15 d BREfA/NRAEIRIT LR, A 4115 20 g/kg IM<HD-2"244) O Ik, FIATHE 100 me/L W E LS, 1G58 N
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B K 0 O 2RI B B NS 2 HL X, A A
B 2 — ki, IR T
TSR FRFE 1, AN I 6 5 78 FUASE RN 5 5 2%
B, 1ERCOR TR B 320 KA SRS, ot
T 35045 P R 5 ke A o v o S B U
REEFETENTEEGERRZ —, BRREL
FER B A N BT Pl K 28, ™ P R 5
b A B JE o B 2 ORI BR A HL(Cryptography
irritans)/ XYL 5| K&, FEfiRSR | faiEH2URE 22
AE, IR R R AT UL S, BT DA AR
0100 S B H Y A 3 S 445 4 L (theront) |
% 3% K (trophont) . £ %% {ij /& (protomont) . {4
(tomont) 4 B, AR LI —fh 8~13d, H.
AEE £ P BRI E T AR
BB, BRI — Mg K, B £RIE
A JREE R B ZIRAKFR 4,
T TR, 4 iR A28 BRI SR T mi 4l |,
FEAML 0] DL A 292 Al a0 4y st
Je P Bl -4 A RN A TS A R ek A AR AR IR
. 6E . RIESHL R, Hooh v e b
22 N 1 R R A O £ e T o T, R A AR
ATBEIRERZE Y, B TTIL | A B R, SR
FREEICT, T AR A AR R I e A
WA BN s 2 o, S
SR ORI P S W 1 187 e B 2 e e A
SRR FRAR ALY e Ah, AT AT AR B U £
RV EN, EREhAE, IREE R, EYiE
fa g, FRAR IR RIS R Az ks
HHT, O T R A% RO iR T 1Y SCRR s K
ZAE R 2= 25, MR SAR . BRRRM . BUR
K REHIRER . SRR | WS R IR S
B A% A% IR B A% B B R4 By, SR A 1
X o A e LA — R ORI RICR T, (HG
PRI H IS FEEAR Z R, AN, 2 AR B A7
TE—SER 2, W FRGE S B IR, e oy A
YEAR S5 R IR s h#EE T, b= 2 Y RIfE
FHEE K, 6 TE 5 50 T FH AR -5 30 R 5l
KA, YR, XAESIHIEME Y4
ORIV TR B o T A2 B 2R L X ER
BRI, ARG ERE . X aREfE R/ NG

J A LA BT N By 45 K 7 Bl W 7 A O ) T
BT P MRS K, AR . A
&R A A A L2 b B 2 22 /N IR R EL A
RELR & A FHI2 22 3 kg i e At o o 8 A )
R 2GR TIRE M AN S % . A SCHERTAIEST
(R FEAE b, G0 2y T — Fh Ak Xt I ez U 1)
DIERR . NS . REMSE R ELR L HE
J5 oh 2 <HD-27, #fF 57 HoxE K B fa U R
(LZM). S A Y E A LB (T-SOD) . B iH: 4 1% ity
(AKP) ., BRVEREIRBE(ACP) S5 A1 St 48 AR e
TR IR, I IEAT T 4T X B 3 BeA% AL &y R £ A
P9 AF AR I TG TR R I R KRR 5, LA 36
Y7 0 AR B A U B BT Y

1 #MHEFE

11 REHAGEZ

S0 FH R 245 & 5 <HD-27 A i AR S 56 2 O
RN LA 4L 5 i, A AR . IR
TR, KREFMN . Z00EER | Fis LBliRA,
MR IR 20t 200 H i 0 5 W # AR 45

*1 SEHHD-2E L
Tab.1 Theproportion of compound herbal HD-2
R4 herb species
KEME Areca catechu L. 3
JIIBRF MeLia toosendan Sieb. et Zucc

1
#5555 Ax Dryopteris crassirhizoma 2
2

i U f ratio in weight

M Foliumisatidis

203 Andrographis

. 2
paniculata (Burm. f.) Nees

FREL 2 g 2585, JIA 400 mL 2818 /K 4 3C K Al
1 h, BG4 2 )2 KR 2E Wi g5 7 K
VK RE TR Y 1 /L (IRRR, 5~7 Cilt B % FH o
12 AR HD-2XkKHEE& 4 MEgHERN T

K LR Tk AR R T, B S5 £ B
MLk 4 41, DiAsd R SR L A A W A
1) R B A R E S SR DR, AR SR
O IR) . 1% 2%, 4%JF 70 By v & 2 k7
B, FArBlie IR 1% 2% . 4%38 N4l .
F B 3 AT, BATAT 30 B fa, e
30 do SEG IR FREE S5 14 RN 548 B 5 8T - AR TAD
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121 HAMHE LROaBEEAHEN 7. 14
21,28 K, HRI4%E 3 Bt FREE . RBEbCRIN, K
Bk AR B MR A =R NS, & 4°C
UK 4 h, T 4°CHAFT L 4000 r/min 20> 10 min,
W AR LI, FH I L3 R O BTG o I A G
iti 45 b A0 45 5 B W (LZM) . 58 4 Ak ) G Ak i
(T-SOD) ., ToEHEMREHAKP) ., FRTEWFREF(ACP).

122 MF LZM FEHENE B EREY
T AR ZE AT A 72 B9 LZM KR & i FE 45, SR =S
PR BRI LZM . ELARERAE ik L3 2,

R2 FEMEMNERERZ

Tab.2 Method to determineLZM mL
sample blank hole standard hole measure hole
ddH,0 0.2
2.5 pg/mL
0.2
standard
serum 0.2
2.0 2.0 2.0

test bacterial liquid

RIS, 37 CHER/KIA 5 min, 7 RPEGH BT
0 CLA T HEKk/KIEH 3 min, ZBEBUHBIA 1 ecm )t
M, 530 nm &b ISR K B YEE 100%,
Hefa, WA B CE Tiso

Vo T il A N 2R

LZM % & (U/mL) =
M5 FENEUT, s - 2 AFENEOTs y
WHEE G FEST, s — 2 B OTs

FrifE SR FE(200 U/mL)
1.2.3 MiiEF T-SOD FEMME el rg ot & kA
Y TRERF ST AR P2 1 T-SOD Rk & 680 45, %
FHFR M E T-SOD, HARERAE 7L I3 3,

®3 RBEUYMRILEEENERIERZ

Tab.3 Method to determine T-SOD mL
5% e X HR A

reagent measure tube control
B 1= 10 L0
Reagent 1-application solution
IMiE serum 0.2
XWFEIK ddH,0 0.2
7 — Reagent 2 0.1 0.1
il = Reagent 3 0.1 0.1
- ol ol

Reagent 4-application solution

MR TEIR A1 iR, B 37 CHEREKRE
40 min, FEWMARAK 2 mL, R4, FiEK
H 10 min, THK 550 nm &b, 1 cm YER G,
WZEK T, L,

I3 T-SOD {if J1it 5 AR
X R ODYE — Il E OD{E

*FHEODIE

50% x Je BLAAR Z2 0 R A £
124 MiF AKP EMNE IR @ty
TREBF ST T A= 7= 1) AKP R & i B 45, R
T EEAR I E M7 AKP, HAARSRAE ik L3k 4.,

x4 WIEHMEREEEENERETE

T —SOD#f /7 (U/mL)=

Tab. 4 Method to determine AKP uL
reagent blank hole  standard hole measure hole
ddH,0 5
0.1 mg/mL

phenol standard

serum 5
. 50 50 50
buffer solution
. 50 50 50
base solution
37 15 min
color 150 150 150
developing agent
BRRPEAIRS), K 520 nm, EEHRC
LG EE OD fH..
Mg AKP 383
AKPJE /(& R HA7/100 mL) =

& ODfH — =¥ HODH y
FRfEODE — =¥ [1OD{A
P s v itk (0.1 mg/mL) x 100 mL
125 MiF ACP EMNE IRty
TREFFE T A 7= 1) ACP il i & i B 45, R
HEEAR I E M7 ACP. BEAKPRE T L WL 5,
BAAYREALBOR S, & 10 min, #7520 nm,
Pl ARG 7 £ L 6 OD fH.
Mg AKP 383
ACPYE J1(4 IRHAL /100 mL) =
2 ODMH — =¥ HOD{A y
Fr#EODE — =¥ HODIA
Py bR v B I (0.1 mg/mL) x 100 mL
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#5 BRMMEREEENERESTE

Tab.5 Method to determine ACP uL
A 2 HAL FriEfL € L
reagent blank hole standard hole measure hole
XMF#IK ddH,0 4
0.1 mg/mL
o A o o7 JH VR 4
phenol standard
1% serum 4
ZEwPi buffer 40 40 40
e

. 40 40 40
base solution

Fu4riRA1 37°C/K I 30 min
MW. . 80
alkali liquor

B 7] color

developing agent

80 80

80 80 80

1.3 FEHANRBEZHESBHEERLLE

TER IR A PPt 50 BRI YL i Bk H
SR B R B R T AR 1 ¢ MBI A
W, 2 d e, PR T o e 25 T A v 0 0 e A
A i A BB KR K T e AR T, A
27T CHAM FHELFTARGTE, 12 h H— IR KH K,
B AR 48 h AN B 2 G B B IS LT, RS
4y R K R EE BTN 100 mL K 7K, 30 min
Je WA SRR A Y ST, D R A TR S0 1 o T
Figh e, KGR HOR R B R M 200 H/mL
#H

W M 24 fLEEFRAR Y, FALIN 0.5 mL
Hk, WA IR e HD-2 P B2 2k, LATC T
T 7K T 2 ) 2 e R B 0 IR REZE 50 mg/L
80 mg/L, 100 mg/L. 200 mg/L Fl 400 mg/L, %k
FEALBE 3 AT, XIRAIIN 0.5 mL JoR K .
B 1 h, BEEEFRAE TR WM TR, T
DURSET- W& Rt M54 B fETE R, 3 41
AT A ST EUS BOE S . H 4y R T 4
b N BA R s 8 R B 180 30 s DL L
1.4 FEZGIRIHERZRZFFEN OR+Z58EE
ARRER

R B ST 50 25 7 30 190 S 0 45 R AR Uk S 6 1
A&l 20 gkg!™, SERAN 4 A4l A 4l
(Group A): #i 20 g/kg TARLHI & IR “HD-2"24 #;
Ak, [ 100 mg/L R E T4, B 4
(Group B): #% 20 g/kg Tl = iR M <HD-2"24 #;

R, B4 50 mg/L WESHIT259%; C 4l
(Group C): #% 20 g/kg TalRL H AN N “HD-224 )
AR, JC2hs; X IR WEm A, Jo2hin. 24
W AR R ORI, ek
JEX R BT RIS . 2RI R 19:00
F2E 2 K B4 7:00 P47 12 h, BEK EA- 8:00 0
Z1H

SEUS A0 B AR AR TR T R R B IR
Al o EHI B B & AR ), DA SR I 4 v B
MLEC 5 R fh, P8I0 AR R ZIF 55 T
ZEN A R B SO R B, B PR BT
WL, BRI Z A G RSB AZ ik . 2 J5, A
Z A BEALPE R — o B 1 R R e R B RN
FEEM TSR 3 d, NPEBURE(30£2.5) g, &
FKHDECHE, R TGS BEHXIERY
b T HOR I AR B0 1200 B0 N 4 4, 4
Hik 6 VAT, WA TATA 50 B fa ., semad f
FH A 3 APATAAE N IREEA, 535 3 A FATA
HT SRR, TRAR AR Lt WA
T B ANAR, LM ES R A, BRR LIE
WIH—WK, FRIRK 50%. Fknt, K HEZHE
7K B 5 2R DTS A 2 FH R el 5k - HE R AR A1 .

SR K S 2 R IR RS, PR E KA
e 2 d, BGOKTBRCA AR B, SR A R K
IRARETE 28~30°C, EhF 30, A4 3.5~5.0 mg/L,
pH 7.9~8.2,

FESCIRFFURIET 1 R RS 2. 5. 8. 11
K 19:00 B FERRAFRFE AT HRAR RO B R 3 41
29 em R FRIL, 55 2 K 1 7:00 BFHUH £5 R 10,
THEICRE A 3% 3% L b YSe 2 1) 40 28 A OB 35 48
Faz FE 7 L T FRURIVRR JEC 1 AR ) B B8 5 2z A o
PR 12 h W EREEH ., LR 0. 3. 6.
9. 12 RIERAWREA LI 3 R fa ki fm 1
S 00 ) 58 (PR TR £ R B L % SRR K H TR
T RS, KA SC L i - % 3R AR 8
H AR A 22 B gL 1 0 i AR 38) S 22 M 285 — 7 g B
TSR B, T AR N TR R A
SRR . Ak, BERERRE 1. e
R, IR T B S . LRIAT 15 d.
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15 HBEBHH

S 4E FH Microsoft Excel A1 SPSS17.0 4tit4k
AT B R 7 22500, 4 25 7 B 3E I (P<0.05),
JH Duncan #3347 2 5 L

2 HRE5SH

21 EADEZHXKEEMFEXEEENINE

ML 1%, 2%. 4% EZ) “HD-2"X%F K#fa
I35 AE & 72 T B (LZM) 5 PE RS IR DL (R 1), 1R
TS 6] 500 &5 52 J7 v BE 2 Y AT DA R B A i v
LZM W& T . 55 14 KRB mfE, 55 21 KAt
LZM %P BT B, (B 8% 1B 35 1 0 BR Al
(P<0.05). 2% 28 KET&AHIEA LZM G 1A
AR o I 5 X6 B 20 22 S5O 3 (P>0.05), o,
TRIN 2%254)57) B2 LZM 3G PR 2 T HA &4

120
z2 * BRI %
E 100 | " * diet level
s . . o
N8 5 I x =2
o .« _:T K14
260 L
g =
#4401 —
i =
E —
N 20 E
0 = | L. L.
7 14 21 28

fA]/d days of feeding

Bl 1 277 A2 HD-2 X R B ML LZM #5210
RPN 5N IR 22 S 3 (P<0.05).
Fig. 1 Effects of HD-2 on lysozyme activity of L. crocea
“*” represents significant difference from control.

WA R ) 5t () B2 5 R 2 28 d R A Il
THFESL Y T-SOD il MEE M 25 5 (B 2)FR B, #&
WELAS ) 3] r 5 24 1 0] D K B 40 1l T-SOD 1%
PETHE . BREES 28 RAMH AR HUHERT[E] 5 T-SOD
T4 25 T B4 (P<0.05), 4 28 K455
T2l 6 BB 4L ) T-SOD 16 P34 &2 BI01 8RR 2 o
SCE T AR, 4 ASHURERT R] R BERER I 2%259)
PR R T-SOD WEMEAESS 14 R m& I, 5
F| 65.22 U/mL, H &M 2% 25 ¥ 09 57 &= 4 1)
T-SOD 17 P 7E 25> BURE s ) o #0541

%24 %5
100 TERLK %
90 + diet level
80 o M2
70 . . . B K4

60
50
40
30
20 -
10

T-SOD¥E#/(U-mL-") T-SOD activity

(=]

14 21 . 28
AflE)/d days of feeding

2 HD-2 % K AIiLE T-SOD I M 1
R RN X IR 2% 5 1 3 (P<0.05).
Fig. 2 Effects of HD-2 on superoxide dismutase
activity of L. crocea
“*” represents significant difference form control.

BRI IR S h B 25 HD-2 %K
B0 LT A T v R R IR T (AKCP) T 1 1 5 el D,
Kl 3, BIORTRGR A 5 h B2 AR e e fif K B £
My AKP HH2IEHAE G TG, 7EE
21 RIFERFER I 2% 7 2 2 Ty A 25 (/) S 56 4,
AKP GVEIRE] 7.93 4 IRHA/100 mL, A4 HL
FRE ] 253 P 5 o 1L o B A MR BT ] A RE K AKCP 17
P — TS, 5 21 RENEE 28 RAEBURE S H
IR BER R, (BAK T X B2 H 5 0 A A
i 2 5(P<0.05) W 2% ZAPFIELL AKP
TG PETE 25 BURE SIS A B 1h 2 08 T HAth A% 4

o

S T :
diet level

(% - S e -]

N W

AKPE 71/(King U-10"2-mL")AKP activity
_ IS

14 21 28
FffEl/d days of feeding
3 HD-2 X Kl AKP {6 P52
RN 5% A 2 57 3 (P<0.05).
Fig. 3 Effects of HD-2 on alkaline phosphatase

activity of L. crocea
“*” represents significant difference from control.
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Ze5t 28 d IEMRSLES, ISR 7 o 2y
HD-2 X K 0 1L T b v R P W 2 Tl (A CP) T 1
s UL IR 4, S INAS )50 4 52 7 vh R 2 4k
WA ACP WEMTHE . 7250 21 REUHERT, iR
T 2%Z5 4L ) ACP i PEIR B Fe i (E, A 4.19 &
FQERA/100 mL. Fifi 5 B PR [R] (9 4E K, ACP i 4
WA —H T, e BT MRS, FEA 28 K
BE AR 254l ACP M AR ATh I & 1 X HR
ZHH 5% R4 22 8 2 25 (P>0.05) , S50 A 18] 8 i
2% ACP WP — B T HAb A 4 .

22 HEGZBIT RIS R4 RSN R R R

TEH TR 704 Sy DA A 2 A A A R (1B
-A), ZhH 2R BESET 14 AT 5 1R IR
B2k 2235 3he S (KR 1-B)., Hr 2% il ek
W HAFIE R AN S s, 7F 4 h P, 50 mg/L
W BEXT ) ITCEOAE T . W 80 mg/L.
100 mg/L. 200 mg/L. 400 mg/L f4 )5 h & 2524

WS, 2 A 25050 80% . 46% . 11%
0, XF BB 40 BUAETEH A 100% A4 DL F s, il
1 SPSS17.0 [FH M ki8R Jr izl “HD-2”
X4 2 4 h (R BBl 109 mg/L.
TRAT-%

diet level
[Jo [m2
Bi1 W4
*

[ILITIPLPLITI IO *

ACPTEM/(King U-102-mL™")
ACP activity

4 2 28
iFE]/d days of feeding
El 4 HD-2 XA ACP 35 A2
R 50 I 2= 5 3 (P<0.05).

Fig. 4 Effects of HD-2 on acid phosphatase activity of L. crocea
“*” represents significant difference from control.

QY
i"

J

PR T 0 e A ) B B B BT 254 AR

A IEZERAR A IETE RS HL (5 3k, x40); B: B2 b TS SET- R G dufs (I8 5, 2 B4 Ib4T (7 k, x100); C: X IRLK
B R B U SR, PR AT K /N (T Sk ); D X BB 22 AT LK bl oA SR A AT AT L A,
MW BT . A7 B AR R RO 22 N B TR IR (R 3k, x40).

Plate I Morphological characteristics of Cryptocaryon irritans at important stages
A: Several theronts hatched out from a tomont (arrow, x40); B: The theronts were killed after herbal drug treatment (arrow, x 100).
C: There were many white spots on fish body surface after infection by theronts (the control group); D: There were large number of
white spots on the gills as the theronts invaded into gills and grew up into trophonts, while the gills appeared the conditions being
congested (the control group). Top right displaying the trophonts within gill filaments under light microscope (arrow, x40).
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120 160
Q
_f100| 7 5140
3 v’ T / §
M2 80 ﬁ ﬁ 5120
%% 60| P . ﬂ 100
i‘%% 40 ﬁ ’ g 0
S 20 ﬁ & ﬂ gso
* =
L 80 100 200 400  control # 40
257U /(mg L") bath concentration of HD-2 - 20
K5 HHEZG HD-2 Z5IRA0 L 4 h X 0

Bk e )y A3 R A 52 )
R FIR 5N IR2H 2% 5 1R 7 (P<0.05).
Survival rate of C. irritans theronts under the
herb compound HD-2 treatment for 4 h
“*#” represents significant difference with control (P<0.05).

Fig. 5

23 EFHEHRHD-2" X4k _FRH % R %
FIERAB+ORBKE R TR

YL EE AL B, C 3 ANSLER A Y RE A 5K
SRRV TG R . R IR R . BB isR, AR
WS e AR A D S, B2 IE R, ez
DA AR OB R A T IR R B R
W E B AR ZOK T TR BN, WS EE . iR
KB Rz, WM fFERE AR KERT
I B B AR TR B S (BTRR 1-C); BT
ST WS 22 FE . RS, A K
% U IR R A AL A 8 22 N (LR 1-D) o

5 S 0 2H RN 6T R DR £ e B (B O
WAz BB E AR LI 6. 249 Ak B4 4 i g I
BB B H Bk s, xRl R ik
P, KLY ERA D, KB A g il A
B H A2 AR B SR 3 R E5 13 K [m)#F I AR T
XTHRE o AL B A 257 0 W1 4R B fa i i | e
b, HIGEM; ASEHE IR C 2H K H £ i fig
FAAKZE,

o R PO R Nt S = P
(B BeAZ B ki) B A I 0 DL IR 7, F R 25
6 K, ZjYRbPRAS A K Mg T AR R
TRE, B 13 REPTPE R 22 FOWERE] 14> H
&, H5SCsniAH e, AR T % 80%~90%,
SCUGEE R LT SN B s X BR AL 7R AR
BT, B EEZZ N 10 A Bk - E
159 /4>, B sahn 73 15 45 Rl 2 3, 5256 13 d
Bf, o HEZH MBS S FHZG 411 159 1%,

6 2 13
f[E)/d days of feeding
6 4 SEumgh K i 1 g AR B
A: HD-2 fil Bl 7K 20 mg/kg, Z5iRHkEE 100 mg/L; B: HD-2 4]
B 20 mg/kg, ZHIHE 50 mg/L; C: HD-2 Rk
20 mg/kg; control: HD-2 fal /K- 0.« 5% B4l 22 5+ i
2 (P<0.05).
Fig. 6 Trophont number in fin tissues
A: HD-2 diet level 20 mg/kg, bath concentration 100 mg/L;
B: HD-2 diet level 20 mg/kg, bath concentration 50 mg/L;

C: HD-2 diet level 20 mg/kg; control: HD-2 diet level 0.
“*” represents significant difference with control (P<0.05).

180
160 |

B FEA%E trophont number
N b o ® 2 B B
S & & & & & o

(=)

K7 2% SEHR 2 BT fh B B 3k R A i i
A: HD-2 [l K 20 mg/kg, 257 H¢E 100 mg/L; B: HD-2 /A
ALK 20 mg/kg, Z5RHE 50 mg/L; C: HD-2 T Bk 20
mg/kg; control: HD-2 fABLK - 0. «*» /R 5%F 4] 22 55 i 3%
(P<0.05).
Fig. 7 Trophont number in gill filament
A: HD-2 diet level 20 mg/kg, bath concentration 100 mg/L;
B: HD-2 diet level 20 mg/kg, bath concentration 50 mg/L;
C: HD-2 diet level 20 mg/kg; control: HD-2 diet level 0.
“*” represents significant difference with control (P<0.05).

A5 S I 2H AT AR 2 A 7 A v RS 9 £
PR 8 Fr7n . 25 Ak PHAS 2 9 4 6
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Fig. 8 Average number of fallen cysts from one
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A: HD-2 diet level 20 mg/kg, bath concentration 100 mg/L;
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“*” represents significant difference with control (P<0.05).
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Effects of a Chinese herbal compound on non-specific immune activi-
ties and extermination of parasite Cryptocaryon irritans in Larimich-
thys crocea

CUI Xiaocui" %, WANG Yingeng?, CHEN Xia’, ZHANG Zheng’, LI Bin’, KE Qiaozhen*, CHANG Yaqing'
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Abstract: Cryptocarioniasis, which is caused by Cryptography irritans, is difficult to control in cultured large
yellow croaker, Larimichthys crocea and dozens of other marine fish species and is seriously threatening devel-
opment of the aquaculture industry. To investigate the effects of the Chinese herbal compound (HD-2) [Areca
catechu L, Melia toosendan Sieb.et Zucc, Dryopteris crassirhizoma, Foliumisatidis, and Andrographis paniculata
(Burm. f.) Nees] for treating cryptocarioniasis, L. crocea were collected and fed different doses of HD-2 to
compare changes in non-specific immune indices, such as lysozyme (LZM), total superoxide dismutase(T-SOD),
alkaline phosphatase (AKP), and acidic phosphatase (ACP) activities. The results showed that HD-2 promoted
LZM, T-SOD, AKP, and ACP activities, and maximum activities were observed 14-21 d after feeding 2% HD-2.
No C. irritans theronts were killed in 50 mg/L HD-2 within 4 h in vitro. However, 20%, 54%, and 89% of the
theronts were killed at concentrations of 80 mg/L, 100 mg/L, and 200 mg/L HD-2, respectively; all theronts were
killed by 400 mg/L HD-2. The median lethal concentration for 50% (LCs,) of the theronts was 109 mg/L. A 15-d
indoor therapeutic experiment was performed in which fish were assigned randomly into groups A—C and a control.
Fish in group A had a survival rate of 50% after being fed 20 g/kg HD-2 in feed and dipped in a 100 mg/L HD-2
bath. Fish in group B had a survival rate of 50.67% after being fed 20 g/kg HD-2 in feed and dipped in a 50 mg/L
HD-2 bath. Fish in group C achieved a survival rate of 42.67% after being fed 20 g/kg HD-2 in feed. The survival
rates of the three treatment groups were significantly higher than that of the control group (2.67%). The number of
trophontson the pectoral fins of L. croceawas significantly lower than that in the control group. The number of
trophonts on L. crocea gill filaments declined during the three treatments. In contrast, the number of trophonts in
the control group increased significantly, where as the number of tomonts in the treated groups decreased signifi-
cantly. The numbers of tomonts in groups A, B, and C decreased by 100%, 91.1%, and 77.7%, respectively, on day
12 and were significantly different from those in the control group. In conclusion, simultaneous oral administra-
tion and a medicated bath in HD-2 was the most efficacious treatment for cryptocarioniasis. The 2% HD-2 oral
treatment added to feed for 6—14 d is recommended to guarantee higher survival rates of L. crocea based on
availability and cost considerations. These results provide a theoretical reference and technical support for pre-
venting and controlling cryptocarioniasis, and will be useful for fish culture in future.

Key words: Larimichthys crocea; Cryptocaryon irritans; non-specific immunity; tomont; trophont; Chinese herb;
LCsg
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