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Hyposmotic Treatment for Control of the Parasitic Copepod,
Alella macrotrachelus on the Gill of Cultured Black Porgy
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The objective of this study was to develop an efficient control method for the Alella macrotrachelus parasitic
cultured black porgy, Acanthopagrus schlegeli utilizing the superior osmoregulatory ability of the host fish. The
average number of the parasites on a fish was 5 worms (all female), which were attached to the cartilage of gill
filament by their bulla. Morphologically, the parasite was tripartite with each length of 1822.1+521.5 um for the
trunk, 1825.0+495.8 um for the cephalothorax, and 134.2+43.1 for the bulla. In histological observations, it was
found that the female parasite took gill lamellae. Damage and loss of gill lamellae by the parasite caused hem-
orrhage and anemia in the fish. All parasites died within 48 hours by osmotic shock of freshwater or 5~15%o sea-
water treatment. These results suggest that Alella macrotrachelus could be controled by hyposmotic treatment.
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Alella macrotrachelus (©18} Alellagt Athe 7144 2245
2 Lernaepodidaesoll &3, 745 Acanthopagrus schlegeli
(Ueki and Sugivama, 1979; Muroga et al., 1981), Diplodus
sargus, D. vulgaris (Ouafae, 1999) 52 v Z}(sparidae)A]
WA AT o] flolle wr|F} g Eol] 7|k 2 REE A
cuvieridll 71As= Caligus antennatus?t )25 (Tareen, 1986), &
3] C. epidemicus= A. butcheri (Hewitt, 1971)9} A. australis
(Roubal, 1981, 1990y 7|A3PAA iZeElAlE fEscta &
#A Aok et Alella®] 79, 545 MEX] 4. lausel 3
F Pagrus major, % Oplegnathus fasciatus, 235 Rhabdosargus
sarbal|ME AE BARR] Uil B3E tHMuroga et al.,
1981). AZ7HA Alelladl] e A7-2= A@ALe) 224804 &
& Azt RaE uf 9l ok (Kawatow et al., 1980; Muroga et
al,, 1981), o] =] T A3 A7 Ao ARs A4
o]t} Muroga et al. (1981)= Alella®] AEAL £ copepodid T
Al Al gdsrell iz chalimus GAIZAR] B34 o2 3%
SHAIRE, 15~17%0 Bl A= =57 ARSI v Basiyict. 21
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Alella®] 7| 3 SHENEY Sy

2005 798 62 7 AAX ) AT 7RRE] FAEelA 2
AEE 17.1£0.9 cm, A5 85.8+13.4 g) 200 S +Y3k
of, FAUSN FAAYTAFEY s ST ARSAIA
Hoz 74E 709 FRP 9¥s(84 220 Lol 40v}e
A o] &I TEAF Y E oY Alellad] &
A SR SEIHA Gggod, 259 Folle A A8
0191 oF 85%7t Alella] ZH =} &g &AL 5 AT
TAME Alella7t o} && oprule] 6ufe] o) &
HEO ;H/\}__i aﬂoﬂﬂ)\]— ru Alella :[L;qlé _,4 ‘l. %ﬂ

AHgSIATE B3 Alella®) SF-FEE #E3] 9
= ob7tre] G Eolde AAE MM wy
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AlellaZ} 714312 Y= ol7tale] AElE Aoz Azt
at7] $18te] Alellaz} #2149 ob7ha|2 M35k Bouindol]
ek v, 2ol we} haematoxylin-eosin® 2. tH]HA 5}
s@ujAog #ASHITH T Alellad] 7Y Ao} 2
HEHA % 4

AEo] Z+z} sul2|ZHE] heparin sodium$ #|

e, Y, AR

23 FAIG mhE ARSSte] ¥ A E D2 2}
SHAEA7](H5M, SEAC Co., Italy)S ©]&3}] hematocrit
lood cell (RBC), hemoglobin (Hbys #4315}
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MAEQL £H2 0|28 Alella®] M ST}

ARG FZ(30%)ERE Z4Fe] 350k E 0, 5, 10, 15, 20, 25
2 30% 22t 5ok 8-SR0, 2 F 0%, 5% HBT
E 30%0 TN 10%0 T2 SA $A4 2447 $A3 T
0%0 B2 5%= ZH2} o) FA1A T8ttt Aol ZHte ¢

5ol 48A e 788 &, HF29] ofytmlo] FASE Alella
£ dAoE mujo] JeldnF o s asle] Al RS 24}
sttt

SAX2

Zgoie}l Hgo] Alele] FEH /2}01] )3t 8-9a} SR
SPSS-% A Wl 7] A (version 10.0)% ] 3+ rtest (independent-
sample)= 7374 SFATHP<0.05).
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Alella®| 2|5SEf W 7|g¢

Alellae 757, 55 % 772 FAE Ak de=
HH AR E FERE 589 71AF-e Aol e
(Fig. 1A, B), Y2 7128 3 49 dARUS] oS /X
2 SISITHEFig. 1A9] AHIE). F52 tiF-E el oIk
5= 2ol 1825.0:4958um, 57 28684333 um, 52 Ao|
1822.1+521.5um, F7 694.1+1732um, bulla= 71| 134.2+43.1 pm,
FA 525x11.2um%, E57 FFRE 2 2007} vissiath
(Table 1).
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Fig. 1. External morphology (A) and histology (B) of Alella macrotrachelus. C: cephalothorax, M: mouth, T: trunk, TE: teeth. Bar: 500 um

(100 um in circle).
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Table 1. Measurements of Alella macrotrachelus on the gill of black porgy

Cephalothorax (uLm) Trunk (um) Bulla (Lm)
Length Width Length Width Length Width
1825.0+495.8 286.8+33.3 1822.1+£521.5 694.1x173.2 134.2+43.1 52.5+11.2
F ofztolel =&&tH & nauplius === copepodid B4 2] -FAo] 714812 A2} (Fig.
229

Alella—‘& PAE o] BREC 7|8sE AUTHEFig. 24,  3B), Alella §439] 714800 &% &4 AAHA| g9t
B). Alella®] 71822 A% FARA 2 F9 ol AR
A = 3o Aolo] Fa 0}7}111% tizg 29 =Fo| godat
tHFig. 2A). 39 op7u g A TH oz Aats) B A3, A Aatoie}l 7Hdoie] He= zH2t 32.849.9%, 24.3+4.9%, RBC
W(gill filament) AFZ4 9 bullaZ E&-F= F2A7)E AUsE = 3.520.2x10° cell/ul, 3.3+1.6x10° cell/plZ & 2Jo]E Ho|
o & 23 e Ao AAHUCH(Fig. 3A). A @okovt Hbe 242t 16.8+1.0 g/dl, 13.1x1.7 g/dlE 7ol

Alella7} F-23F o}7ha) 2310 (gill lamellacy 235 Zo] H] 7} g/deio) vi3ld folakA W F o2 Yelgrh(Table 2).
iste] A ] HE7t 28 RGO E HEsiA, 2R o] £
*‘EM A AgzAe) =t U THFig. 3A, B). AlH=Z] XMatEet sS40 2fst Alella?] 74| St

ol 52 Alella ashiole 22 7] SAE el WE Alellad] HARES Table 39 HERSITH

E}(Flg 20). T£gh, 47 solAs 220 Afolell Alella®]  ZESE 0, 5, 10, 15, 20, 25 E 30%0 A A7 ZHzt 48412F

—_—

Fig. 2. Alella macrotrachelus on the gill of black porgy (A and B). Gill lamellae fragments (GLF) in cephalothorax of Alella macrotrachelus
(O). Bar: 1 mm.
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Fig. 3. Cross section of the gill parasitized with Alella macrotrachelus adult (A) and nauplius or copepodid (arrows) stages (B) in black porgy.
B: bulla, GF: gill filament, GL: gill lamellae, Bar: 100 pm.
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Table 2. Hematocrit (Ht), red blood cell (RBC), hemoglobin (Hb)
in the blood of normal black porgy and parasitized with Alella
macrotrachelus

Fish Ht (%)  RBC (x10°cell/ul)  Hb (g/dl)
Normal 32.849.9 3.520.2 16.8+1.0
Parasitized ~ 24.3+4.9 3.321.6 13.1£1.7°

Values are mean+SD. Asterisk indicates difference between nor-
mal fish and parasitized with Alella macrotrachelus (P<0.05).

Table 3. Mortality of Alella macrotrachelus at 48 hours following
treatment with freshwater and low salinity water

Salinity (%o) 0 5 10 15 20 25 30
Mortality (%) 100 100 100 100 66.0+5.7 46.745.8 0

Fig. 4. Abnormal shape of Alella macrotrachelus at 48 hours fol-
lowing treatment with freshwater (0%o). GF: gill filament. Bar: 1 mm.

B¢ AAG A3, 0~15%0 A= AlellaZ} 100% HA
st om, 20% 2L 25%0 A TFAME T 66.0£5.7%,
46.7+5.8%2 HAREC] YEhd WHH S 30%0 AET
e FAEIAVL A4S eRR) Tk T3 30%. AP TE
A 2st Y] AgFolA] FHALeE Alella®] 3 =) &
A7}, 5-25% AFTANME ZE A7 B U )
2 FA"E v, 0% (@) ATl A R
Fo] vto 2 8550 AHSAY, & HAZF Lsf=o] A

A ARFEE ZHA] FslL AATHFig. 4).
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AN Y FS] S AFGRE $YE vee =,
AFEg 270 <) 7144 Alellad) FA7F 7P ES dhal )
Alellas 5SS <52 shs 7184 Q472 4 34
ok ofuE} x4t DA EL ortualo| AF 7 e, 4
S 1~293 o33l =l 7HE ®e] 7148kt o
2y gaste 202 €8A UthMuroga et al., 1981).
£ 1 FERE o83l &39] ofyu] 22 At
MEE Zrol H3 02N oo &4 2 £3 & op7|AI7H,
A EC] NFAAE FE37]= dth(Muroga et al., 1981).
Muroga et al. (1981)°) W2 k2] 7HgEolA Alella2] &+
AL o] 7P @& 1~-290) 7P Bol 71 (2F 15774
[557), 4~5EFElE Fasly] A#tete 8~99) 7Y W 7]
AES B o, o] T2 712 QMo 7|3t 7B gL ¢
Z] 50% olWety Bustch & Ao s Aol
BES 7HFE FAANFE AEAR o] 53U S W (20059
79 69)°] 0] 22°C AFHaH, ojuff ZHF2] olrirof
© Alella7} &Qto 2 HANA] GAA|RE, 55 A
ARFT2E 18~20°CE W JHE FA3130 S dol= ofn] A
WA 85% A=rt ZdE Adeidrt. webA oles AxES
£ mj, Muroga et al. (1981)°] AF3F uiel Zo| Alellas &
o] Agshz Al71e Aasdtirt 2o] & u oA F7t
ke Ao BRI B3], 454 Alellag] A= AFE
Hrgts 2 A8 Al ASHOR 73w oprivd
VAL AThE A A AA R sk AoR F
=g}, S, FAEAe] g Eo]l A F2olA Alella®
AEE AL A=) ¢ golrt YatEle <l #ERbE e
= ot ool Zlo 2 HRlt}, o] e Y
o vja] FjAoE Qgo] gt O T Fojgdol o €A
2HE 74F B Aol §#4E 7ol ot weEhA Alella
o] A g AL DAl FAo] 2EE e e
ARl o8 7HdEo] Alellad) ZEHUE sA0) B B
Zazi=d
Alella®] 9 AZAR= nauplius, copepodid, 427)2] chalimus
2 adultZ & 79AR Ho{en, chalimus THAREE o7t
o) A ol B, adult BAFEIE 22712 bulla® -
gl gE A vk ey 2] A ke o] A
A QA ko), o] Pgom FHEE 2% chalimus
AR E = 3] GHle] 718 g B3 e} 9leh(Kawatow
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Alellas ZHEE o9 22MRS o)A HH sz Ae
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gopar Rsloirt.
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E B 2 A, A8 e N HI JUT. =
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Al WSS 7HeA, o2 Qg A el ofs)t =3k #H ALY
Hog FHHr.
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