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19979 9 HE Foh 2l AW (Pseudobagrus fulvidraco) FoiolA 2 Aoz sk &
3, Ade] §ita 2R3E 5Yog she Aol LAlEe diFHALE el pantothenic acid ZHoll
o3t Al8A of7tulye] Waldu AMFEE £0)17] A% ML £k Aol HAY o] £33
< thE Yol =29} HlSBH 2, Wolold Mol Be=A odsitl. #oly HYFE £, Hb, Ht ¥ 75
x| e] 7hA, Y7o LY} 7k 95g veldls MY A9 pantothenic acid ZHol 28t AL of
7o BEHIATE AMHe) A xe] S f22 &3441717] HE 0.5%% 0.6% 2F& H7iskd
1087 ARSE 23 0.5%9) 2@ FA7HEE 100% AMdsiou, 0.6% A9 IAF7HEE 75%9 A
E&E Jepd3t SO A AT S R3] 748U} Pantothenic acid 10 mgkg AFRE 25
A7E Foldy 5, 10, 15, 25¢ 7HHoE AFsted Ao s E PSR, gz gaos AAg 2
3} pantothenic acid B7IEE F°] 254 ¥ HETF 7, Hb, Ht, 7FFx] 59} opytv] ZAE F4o] ez
S EEQ . W2 Akl 1595 dolMEe] F4o| oo {0 A F7HEHY
I o] 25¢ Folle= A FAAEE AEFHAD B Ao Ao Fx09] pantothenic acid APl 2|3k
ALEA op7tulEe) A9 A 0.6%1M AMS-E=R 7 pantothenic acid 10 mgkg AR H7lete] H4E 25
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EAME vl 7] ESilurifomes), AW
(Bagridae)?] o4, FAA olFE A AAH R
274, % 205%°] F2 ofAlo} W} olxzzt
el Gde] REd} fEutie 2% 65
o] deixled, o] F U>A UIEFL FAM
(Pseudobagrus fulvidraco)©1tH#, 1986). A7l
o] FRALNE FE AR FHAYAA st
A3 YA, FA7Iee] 93 kgl AgF A
T EF HEIY AR Yold e dr]E- vy
IAEE T3 o] ARKFY dFEAE ¢
3 Aibgo] AEA] Falw e 4otk T4
el Aol AF T HFIAY FoHE
vl 8 A S(Ichthyophthirius), ©}7 e &3
(Dactylogyrus sp.), Aeromonas 7A3%°] WAz}
a gEA U

Pantothenic acid= Yeast, Y7]&, 2 & ME
8 B2l 74, A 2 vl ERSL UL
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), Ca-pantothenate®] HY¥ JEi2 o]&-dr}. A
WollA pantotenic acide Coenzyme AZ #4J3}
5o} o @3} (acetylationyhg-oll FHdats, <17k
oM = EerstEe] Aksl, ¥ A, At B
sio} gHAgdol #odstx tHHalver, 1989; %,
1993; Ruiter, 1995).

o]Fol dolA  pantothenic acid ZAHS
Tunison et al(1944) o8 Hz=Z HIHIL,
B R]7h40)(Karge & Woodward, 1983), YolEk
B, 1967), "7](Murai & Andrews, 1975), X}
ul7)(Brunson et al., 1983; Wilson et al, 1983)
oA gAeh= 202 B x0Tt Pantothenic
acid Y "Wole 22 wala Aglox Hx3A
e}, o, A&, A vF € A
8 283 9% 9elg Jehdn, 53] Ade] &
a3 g e F FHeR sy, AEdErt A&
) Alatgo] 71814 Fch(Steffens, 1989).
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AN AHFAA 9.1 cm, BF AF 128)E
ARE sl RS 2 RSN 339 &
A7 9 a5 AMgETh Bol A
2ol A" Jol gt nidA Foiate] AR
& A3k pH, NH,-N, NO,-N, NO,-N & 4}
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Hole] ARE 70% GESOR AEF UL 7
AR B, g A8 3R Fayes
Hojjo] Tryptic soy agar(TSA, Difco)e] ¥ siuj
Aol =We ohg 25°ColM 24-48A17F vl £
el A58 A
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Hojo] m|R¥ A Futd AMujg E2krE 3
A2 aj¥3 o2 RBC A<=, Hb, Ht, 7FHE%A)
T+, A8 F - d3-E Aol we 23 sqc

HE| TR RS ZiA}

ole] ofrtmle} WA 7)e] AXE Bouinoll
24 F el wet vt 2B S whEQY of
7] HE-L 3] (Fisheroll 1417+ &3]3 e
et Eosign), 72t 23 4ume] 2FAH
£ =] H-E ¥4, Azan G4& sl Ha]z3
el Wslg #asich

XEAdH

ARE=0f A H3I}

a4

FElFR(014.7X20 cm, 12.75 Dol 207}l o
olg FE RS HY 05%% 0.6% AN &
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Tl w2t AHe Uil 4YEEE X3
HA o ABFE-E AT A7 F
ol3tA] eagken, HE)7t 5eke] 2L 24.25°C
Aok HE717E F 443 10Y Fol] opriulE H
sl W4 ARG dEre 49 3
7FeHA] 92 AR 4~8-8kT).

Pantothenic acid@&%2], Sigma) 37 lEO| %04

HE FE Al B9 by A8
E(13.5X12.5X0.7 mell 788 HaAF 12.8 g9
ol sTulE oz AAEIL Al Al
FojAtg el Az Ficdol] £8)Al7) pantothenic
acid & 10mgkg AEFFHE) H7sld asedA
Az o3 vdgx]o] el Waae) na
STt oJAFe] 2% YUY FHolFgo = sl 25
A Bt £ QA £ 5, 10, 15, 25Y
Apoll FA912 S FEslod o] F su|E AN
&l RBCAIS, Hb, Ht, 7534, AL -
@4e 2718 &Ry, UmA onle 2Ry
olrbule} g A&l WAt WsE x4l
Aot AT 26°CHoH, B8 30~40%/
do|Art.

4
oloh zAelzre] Hlay p<0.053] EiolA
student-t A Wel ojs] Arskc}.

B Nl

S 2N (Pseudobagrus fulvidracoy= 2] 43
LFH HYoz Az Fo| ZaHojRHA] oF
2e] ool tiFEo] MEZe EAt FojE
o2 FEHI Uk 2d FAUAE] AAF 4
g Y3 THE FH] Yol 2RS4
Alet ey, R E B3 9ys
(Ichthyophthirius), ©}7}v) & 3(Dactylogyrus sp.),
Aeromonas %5 59 AEEA S} 480] A7)
=9 vFog sl Aste] BobYE AAolr},
ol FHAL e o} HolFo] AYe] ug
Ha FUEH g7ol st A7t AT Aol
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Fig. 1. Normal (left) and diseased fish (right). Diseased fish show the characteristic desquamation on the skin.

A dejalololir wigALRS] Hge] o]Feiz) T Q]
o, HigAtE = Jojut w7188 AMEElY Qe
A= & 8glolgt Azd).

AREL 1986355 FA7le] FHAYAA o
Ao chEAke] UG FAVE XY Abgo)
N H¥ Aeromonas hydrophilat Flexibacter
columnaris S°] ZZ&% o] Oxolinic acid-t
Oxytetracycline 52 ¢FHE Fo&lH o} gzt
o] ol gt HAl] & 12} Wele] AL Rog
F3 =)

¥ Ao] HAYE Yol 13.5X12.5%0.7 me]
AR 30~40%/%, 70-80%/F2/13] 5k
© S8 AR R, Holgge R F 3¢
He Aol Folstdy, 1 FHEE 274}
2 Fish loverg w#olgh o, WigALE R AR
T H3b F 304% o] ofFXet AW SAgAl b
7INEE 2%C1AF kg, 28] Fo) &en, A
72 25°C AFUY. AHS5 $£3S pH
5.9810.11, NH,“N 0.6+0.02mg//, NO,-N 0.15
10.09 mg/l, NO:-N 8.99+0.85 mg//Z HAl7} &
YE2) oF& FojR|9] )9} ¥ Ajo]7t IUTH

Wolyr FFole} rkgA|=ein] 715 w3 vR
Axre] 59 A4S JehiJ(Fig. 1), of
71 E dojllo] dr|7os #arst Aa) Ald Wl
3t 23k Alie] frzte] #HEUCHFig. 2). ¥ol
o] v, A, v, w9 AR FRERE A
& FRAT, deldoz FYsE Aty
82 gl

ol H¥E 4 16.80+2.33, Hb 5.71+0.26
g/100 ml, Ht 25901+044%, 7FEHA$F 147+

Fig. 2. Microscopic observation of the gill of moribund
Korean bullhead fingerlings showing severe fusion of the
gill filaments (arrow). Wet mount, X 100.

0.12%% JelU 8- =7l 24 15
um, @73 12~13 pmeld HAE Yepflo] A4
ool w3l 47 l4pm, @7 1l um= 242t H
A vEe] AAF R £¥aiH] o
Huzet #HAghe Aol vlgh 43S Jehdd
UHFig. 3).
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F, A 2 2RodAle] Wale sk 5 glold

%/4¢] Mycobacteria 7ol 93t MaA oprf
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Fig. 3. Mean erythrocytes size of peripheral blood from Korean bullhead fingerlings (n=5). -@-: diseased fish, - V-

healthy fish.

4

Fig. 4. Interlamellar proliferation (arrow) in the gill filaments of diseased Korean bullhead fingerlings. Arrow indicates
complete fusion of the gill lamellae. Left: H-E, X 100, right: Azan, X 100.

Fig. 5. Piknocytosis and numerical atrophy of the
hepatic cells in diseased fish. H-E, X400.

g 23k Al el WRHRSloIN a4 A
apgjo] A Ae] ZPHE A% o7kl fzpo)

dojul= BHH pantothenic acid ZH g AR
4 2Ee] oprinls= 23 AW 7] FolMRE FA
4 f3te] dojupr] AjFbEte] HMAHoZ AjHo]
53 Holrks WEldg Jeidtk Budie
H(Wood & Yasutake, 1957), & 2ol 7$9
T 2 7| 5oA SR fato] AlztEE A
BA AtaA olrtw] Aol Hej4o] Ao
AtEA ol7hg o gdsiqirt,

£ Bl AMHES Fol7] 93 d@or Auz
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T2 0.5% Y H7FE 1-3Y Hol) A AL
g W, 0.6% AF H7HE 75%9) AEES
ERAATHTable 1). 0.6% 2]E 37t 9] Wolx
A FEA o] FA fito] e, o



Ea) Aole] AlgA ob7l)y

25

Table 1. Survival rate (%) of diseased Korean bullhead fingerlings immersed in the water supplemented with NaCl

(n=5)

No. of dead fish

No. of fish died/

Conc. of NaCl(%)

Survival rate(%)

Days after experiment tested
13 47 7-10
06 4 ! 0 5120 75
05 20 0 20720 0
Control* 20 0 20720 0

Water temperature was maintained within 24~25°C.
*Control fish were bathed in filtered tap water.

Table 2. Changes in the number of RBC, hemoglobin, hematocrit of peripheral blood and hepatosomatic index from
Korean bullhead fingerlings after feeding the diet supplemented with 10 mg of pantothenic acid/kg of dry diet

(n=5)
Days after Hematological change Hepatosomatic index
feeding  No. of RBC(X 10/mm’) Hemoglobin(g/100 ml) Hematocrit(%) (%)
0 16.80£2.33* 5714026 25.90+0.44* 147£0.12*
5 13.80+0.37* 6.43 +0.16% 23.8810.70% 1.55+0.11*
10 15.65+0.81% 5.50+0.30* 26.66 + 1.44* 1.55+0.02*
15 16.89+ 1.21* 55110.16* 28.70 £0.44 1.81+0.11
25 21.68+3.03 7.02+ 141 2826+ 1.40 1.8040.03
Healthy fish 2343+2.10 6.98+0.89 27.65+0.89 1.86+0.89

*Significiently differenent from healthy fish (p<0.05).

= FEE gle R JuMEst ggEe] &
F71%¢ SBEAAZH FAlo AAFe] A Ggo]
Fobd AA7eel BAF7HEKEF, 1988)E QUsH
AAFel 4] 3L vepd Aoz Azt
A3 Agdolgliie & & AT SHERIE
e Ade E3E 71U 5 UAS e Azt
"o}

&HH, "ojol pantothenic acid 10 mgkgrtE &
2547k Foldhe U B2 Ao WFE
Hoje] whalEatal nje A Fuky, A=) 7%
29 9 gF4o| Aa8HIUC) Hoje JEF
4 1680%233, Hb 571+026g/100mi, Ht
2590+ 0.44%°] pantothenic acid J7HIE Fol
T 15UASE Ao Aol vl{ #3E U
BTt 25¢Ae A8 & 21.68+3.30X 107
mm’, Hb 7.02+1.41 g/100ml, Ht 28.26+1.40%
g Aaole] HET F 234312.10X107mm’,
Hb 6.98+0.89 ¢/100 ml, Ht 27.65+0.89%3} #<]
H)23k 218 eIl (SR B 147

+0.12%°10 % Hol= pantothenic aicd H7HIE
o F 25UAe B0l 1.8610.89% Aol H]
%8 1.8010.03%F JERHATH(Table 2). HE T
w3 ArE H7AEE Fo 259 Fo 3
Fxep Ao Mgt 31§ JeRUhFg. 6).
McLaren et al(1947)S FA7] $Ho] F ool
pantothenic acid ZBALEE FA3IAL W 60%
ol AMgES 755FAF 1.1%, Hb 5.7 g/100 mig
L}eld ®FH | pantothenic acid 10~20 mg/kg 7F
ALRE Fol3lEe o UL oA &t
o, o] 7HEBR|TE 1.0~1.5%, Hb 10.0~
11.0 /100 mk& et B sty
2HH7E ARSSel ARS3E o9l pantothenic
acid A7HRIEE FAE ofFe] ophE X3EH
og zAE dat Y 0.6% A7HE Fxie] o}
7hole 44 RE 23 Aol f3to] THE]7] A
et} 109AE A9 FYYHE AEHAGD
(Fig. 7). Pantothenic acid F°] ¥ 5¥A= o
of H)aled 23} A [EFfo] HAaFJOH, AF
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Fig. 6. Mean erythrocytes size of peripheral blood from diseased Korean bullhead fingerlings (-@-) after feeding the
supplemented with 10 mg of pantothenic acid/kg of dry diet (-V-: 5 days, -Mk-: 10 days, -C-: 15 days, -& -1 25

days).

Fig. 7. Microscopic observation of the gill filament from diseased fish bathed in 0.6% NaCl water for 4 days (left)
and 10 days (right). Interlamella fusion and clubbing of the gill filaments were completly disappeared 10 days after

bathing in the 0.6% NaCl water. H-E, X 100.

A xe] ZAe] XA FAHUL, 1084 5Y
Folg Aol vis] 23} A AR FAo] &
olEo] EFHAo] Bo] FUIHIYLL, FEH
S§ol #A=ACT. 15UFE = oA 2] FAo
A slA Pgidled 2af Ajdo] zhz} RelEle] &
FHFo] dAEHA FriElolaL, 254 Ee A
o] Fgel = 3B AckFig. 8).

Murai & Andrews(1979)= x}dwH7] xjojo
pantothenic acid& 0, 10, 20, 30, 60 mg/kgAts
2 FTFsh, 857 AES 23 F 10 mgkgAtR
g B3 Agrt Hoe 443 AlEEeS |
Efdlar, A¥FAe]l veA] getin BaE]
o}, &, Wilson et al(1983y zhdd)7] xjojolle
# 2% pantothenic acid 15 mgkgAtE & 257+

Folshe Zo] Huo A%, AlRESE Ve,
pantothenic acid Al 2§t o}7hu] &8 ot
stk B1stTh olefdt Avhe FY ool
% pantothenic acid®] 71 Fo7)7ko] AY
e wEy WIS AL USE ¥+ U
(Helpher, 1988).

B A JE3NE 4o AN AvEE
& HaAdg BFHozE dA  FodA
pantothenic acidg H7}g AlEE Fofdld dA]E}
A7) wiol FA7He] B &3 pantothenic acid &
FHE 4 F glovh, AFe] wjFAlR
pantothenic acid 10 mgikg AR H7Iste T3}
H AESANE oA £ ASS HERITE e
2 Fxfel "agt A9 pantothenic acid &7
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Fig. 8. Microscopic photographs of the gill filaments of diseased Korean bullhead figerlings fed the diet supplemented
10mg of pantothenic acid/kg of dry diet for S days (a), 10 days (b), 15 days (c) and 25days (d). Fusion of the
filaments in the fish was greately improved (a. b, ¢) and disappeared 25 days (d) after feeding the diet. H-E, X 100.

Fe Fe F=E vuddFg gAY
pantothenic acid®] g HEA]0] AlGE]ojo} & Fo]
oh 3 B e dx) FAHE- wsiEAtETE A
ahs]x] ofo} w71y Yof, WA Fo AlRE R
3l7) wiio] wAlE Ao FxpHe AlEA
7 gk a ol Yo Alge] Jeta o] He
it AlRE|XY & TAeAl= pantothenic
acid®] o] vlw T2 Alde] Fold ufFAt
Ho| AME-g At At
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Gill Disease of Pseudobagrus fulvidraco
Fingerlings by Deficiency of Pantothenic acid

Kyung-Hee Lee, Sung-Woo Park and Young-Gill Kim

Dept. of Marine Biomedical Sciences, Kunsan National University, Kunsan 573-702, Korea

A new nutritional disease has occurred among the hatchery-reared Korean bullhead fingerlings
(Pseudobagrus fulvidraco) in the Chonbuk Province in September 1997. Diseased fish were all dead
within 3-7 days, showing sluggish behavior, head up and tail down swimming. Most characteristic clin-
ical signs were anaemia, clubbed and fused gill, skin desquamation, haemorrhage around the mouth and
at the base of pectoral fins. Any causative bacteria and parasites were not isolated from the lesions and
internal organs of the diseased fish. The hepatosomatic index, red blood cell count, hematocrit, hemo-
globin and erythrocytes size of peripheral blood in the diseased fish were remarkably decreased com-
pared with those of normal fish. In the histopathological observations, epithelial hyperplasia of the gill
filaments initiated at the base of the gill was pronounced. This symptom was the characteristic
appearence of all the diseased fish. A 0.6% saline bath and feeding a pantothenic acid-supplemented diet
were conducted to decrease the mortality. Ten days after 0.6% saline bath or 25 days after feeding a
pantothenic acid supplemented diet resulted in decreasing in the mortality. Microscopic appereance of the
gill from the recovered fish was similar to that of the gill from healthy fish. These results indicate that
the disease was caused by deficency of pantothenic acid in their diet and that 0.6% saline bath or sup-
plementation of pantothenic acid in the diet was an effective way to decrease the mortality.

Key words : Pseudobagrus fulvidraco, Pantothenic acid deficiency, Dietary gill disease
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