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Effects of Chloramphenicol on Chemiluminescence Response of
Leukocytes Isolated from Olive Flounder, Paralichthys olivaceus
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This study was performed to investigate the immunological side effects of chloramphenicol (CAP) on
olive flounder, Paralichthys olivaceus. To investigate immunological effects on olive flounder, we deter-
mined the changes of chemiluminescence (CL) response of flounder kidney-derived leucocyte after the
treatment of CAP in vivo and in vitro. The CL activity was significantly decreased in a dose-dependent
manner during the treatment of CAP in vitro. Similarly, a dose-dependent reduction of CL response,
although not significant, were observed during the treatment of CAP in vivo. The results suggest that CAP
reduced the function of flounder phagocytosis in vivo and in vitro, indicating the immunosuppressive ability
of CAP.

Key words : Olive flounder, Paralichthys olivaceus, Chloramphenicol, Chemiluminescence activity, Side
effects, Inmunosuppressive ability.
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£3] Huidov} 3FA AF AAA S A
g3ted 4 ol HAeY AFS F2 AU
T Y ASAZE FE AEHZ A9 (3,
1997). AlTY, o] &2 NPT 7HH T2 o
88 54& /AL Q7] wEe] o8 A
o vl ®ol] AMEH ko CAPE 7 #
2%, 4% AAS AN BFY 98 2 9d
Y i 53 e g 2AES fEddy
d2A Uk Holt et al., 1993, 1997; Yunis, 1973,
1988; Trevett et al., 1992). ©}123F FA|E =430l
o5t o X X3 F2AEo = JUeeMe &
F3 ASE AYstae 48 7 2 7 AL
859 AHES FA A Atk IFdE B3
3 CAPY 1% &4 - ¥4 Agsdl e &
WA graFet A 7T A A%
o A AAHSE A3 EHAHOE Wol AL
H3 e AAolth dAl, thtd FAA S0l
SAEE HAdAAY U FIFe] HIHT
%121} (Briheim and Dahlgren, 1987; Nickerson et
al., 1986; Dosogne et al., 1998; Paape and Miller,
1990; Paape et al., 1990), CAP7} 23l =
kA o]F<Ql JX| (Paralichthys olivaceus)l
oA e AAAA e AFE VAT A
olth Al tig FTEES oM M
S ZA37) Sisted izl AR A8
H3E 2| AH|E7} AWAJSH= reactive oxygen inter-
mediates (ROIs)2] W3HE chemiluminescence
(CL) ¥hs-o 2 @o] 433 Ut} (Paape and
Miller, 1990; Paape et al., 1990).
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ThEo] 348l ARE-ERATE FAdRIL] A4
ol 3} in vitro A2 CL ¥kl 3k FS
2R3 S8k 2537 EXAZ gXY T
(head kidney)S 23l oo} 722 CL W3-
o] A% ZASATE Invivo FE19] F2PX
of thgk CAP Fodof] W& CL RS 93E &
A7) Y3k, gX 28vlElE MS-2228 mHH
XA, oA FA 7 150, 300, 500 mg/kg/B.W./day
S 49 ok wid 3Rl i B EQE F3)
o 7 %9 (orally administrated) 3532, o
ZTE 5% PBSE AT FA3IRth CAP F
o & Agol= 20C 9 A4 X (27]1:288L)
o FEHRoH, £z EL £F9 dHES W
A&7 Yt mE 20CE FAF AFsF=
W AR T dby y8ste] Fch 439
CAP 77 T & AgolE AR FAE FHA
3tgon, 35Y Fo FAlS HAFHE CL ¥k
< 43k

-
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AYolE MS-2228 v F FAS £85
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penicillin G (100 ug/ml)E H7}gH HBSS (Hanks
balanced salt solution X 1)2 ml2 ¥-& T steel
meshdl] £ FA3}eIATE EHE 40% percoll
gradients 3 ml& ¥ 7 test wbeol| 723}
& FAS 381 percoll gradientZ A 31
o} 28 ok 2,000 rpm 4ColA 30%7 B4
F28l] leukocytes bandE FE3IATE F&3
leukocytest= HBSSE °|-§3t |4 (3,000
pm, 4°C, S min)Z 2 A3}tk
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(1:1) & %, 3l&4l8le] 2x10°/mlE M ESFE F
Ak g Axed iz CAPY 9T £
AFsl7] 98l 1.5 gml2 2 stock® FES AY
Tl Ztz} 15, 30, 50 mg/test tube®] HEE A E
o A7}, hEZTE methanol T 2L AL A}
&3t 28°C wigrIolA 7zt 2 AIZF vl S o
= 4CellA 3087 W3ty CL vh--& £33}

ATk

Luminol & zymosan | &}

Luminol stock €9 (100 ml)2 KOH 0.78 g,
boric acid 0.618 g, luminol 0.014 g & YF £F
4 10 mlol] =<9 t2 PBSE #H7Kste] el
t} CL& £X37] Ao PBSE 10v] 348}l
ARg-3F3ATH

Zymosan< Scott and Klesius (1981)2] =¥l
wreh, - Al@#ol zymosan 50 mg3} PBS 5
ml€ %] boiling water batholl 4] 30&-7F =<1
F 600g 527 A FE5k pellets TEAch
o] pelletel] 10ml 2] €& o 25ClA 30
®7F wjFste] F4d (opsonin) ZHEo] Uoju}
L

2 fEsgich o] Aele U4 Belskd 5

control 15 30 50
Concentration (mgf/test tube)

Fig. 1. Effect of respiratory burst activity on different dose
with chloramphenicol from head kidney phagocytes of
olive flounder (Paralichthys olivaceus) in vitro. (mean+
S.D.;n=4 ) * indicates p<0.05 .

mle] PBSE ¥ ¥ A3} 25 ml PBSY| %
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Fig. 2. Respiratory burst activity of head kidney phagocytes
from olive flounder (Paralichthys olivaceus) orally-admin-
istrated with chloramphenicol 150, 300, 500 mg/kg and
control (administered with diluted methanol). The respirato-
ry burst activity was measured by chemiluminescence
response (CL) and analyzed at 3 weeks post final dosing in
vivo. (mean+S.D.; n=4 )
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C w7100 2417 W F3E F, ThA] 4CollA] 30
£ w3l chemiluminescence (CL) 84S &
Azt AP NEFE 15 mg/test
tubed] AY FEAAE FF Zol7t AL
W 58 E%9 30, 50 mg/test tubedl ME diE
T FoJstA WobAAT (p< 0.05), ME 7hol
= g zol7b YEREA] etk (Fig. 1). &
A g2l 2o invivo FLE CAP Folo] @&
A xe 49 Hsls FA A%y
CAPZ 77} 0, 150, 300, 500 mg/kg/B.W./day =
447 A FAsiath A8 35390 leucocyte
g FYstd CL 848 SRS Aol 300,
500 mg/kg/B.W./day = Fo3t A@FollA= CL
AR} YolA= ZAS BRI o 150 mgkg
§ FoAg AdAFeME CL 8A4%7) SV
Z43Fo] YElstT (Fig. 2).

A st FEA Q1o YA FAQ7F FE
A A" w3 IS FEAE invito
D invivo 48E 53 A st
o} Ao Wt i3l invitro D in vivo 3ol
A oFg A FAA Staphylococcus
aureus®| ek WP (PMNL)S] 2| 2Hg-0]
ZAgtl B FHATH (Hoeben et al., 19974,
1997b; Paape and Miller, 1990; Pappe et al., 1990).
At}71, sulphadiazine, CAP, danofloxacin, ery-
thromycin, oxytetracycline, spiramycin,
enrofloxacin 53 288 49 WHTE invirro
gl A A v FslRS o 1,000 wg/miol A B2
T A7 CL 842 AT RS ¢
4= AU} (Hoeben et al., 1997b). &, in vitro 23|
A} chloramphenicol, tetracycline 12]¥. gentam-
icin 4 A] Staphylococcus aureus®l Tt 20l A
28 oy P+ (PMNL)S| 21380 HAad
2 ZARBFEY (Ziv et al., 1983, Nickrson et al,
1986). A AT in vitro Aol AAT A
AN FEsErt S7ETE ST A
3= Adko] Yelth o] AL FAldA EEd
leucocyte”} &A1} A wiF=EIAS W CAP
of gsiA AW Aol T 4TZF = 4

A Eo] Ed7hAa Bk ol WUA Y oy
T s3] H|5old AL F3E vA = A
= ojujgich AW JYs AlF A8E A3l
FAAE Fokshe F9F o] A 73 o]
712 Atololl M FQ 7 A3 Apgo] dojdtt o
g A S} R PE S Alole] o] @ol
AFEo] %= BT 3 FokllA
= JAA S &5 o] 7)ZpAte| o] AdTAA ¢
T3l oFA7EA Bol FAIFI e AAolth
2 aFdXe dAdd A 497 CAPE F
g & 3% Fo CL BAHEE A3t Bk
t}. In vivo AIAE 3579l 300, 500 mgkg A
Toll A Zadhe 7A%e BAh dAe] |
A HalE TS AN AR FEQ] 150
mg/kg BT 300, 500 mg/kgollAl A)|Zko] Xl
ugl FE EHOFT CL AEI} Zide
73S YeERITE 1828 CAPS; 22 34
A7F R BARAA A 27F B3 =3
SAlell YeRl & A FE Q) reactive oxygen interme-
diates (ROI)E AYitete vIEolH W7 &S
AAAZITEE & 4 ATk Hoeben 5 (1997b)2
0.01, 0.1, 1, 10, 100, 1000 ug/ml 52 sulphadi-
azine, chloramphenicol, danofloxacin, ery-
thromycin, oxytetracycline,
enrofloxacin 12| 3L oxytetracycline® 2| ¥ &
o] HYTE A wigFstd £ 27 1000 ug/ml
oA BRE SAAZE CL @48 AAAZIYE
AE ¢ T AUtk T FE oFFE FEA
= o4 wstE #AF T F gUAR
enrofloxacine- ©]¢} HIHE %2 FZoA CL
HEE FF39q Aol FUHE AT
Enrofloxacin®] CL A= &3 membrane bound
NADPH-oxidase =+ hexose monophosphate
shunt activity2] z}=¢l 213k O, 9] A4 wjFo
o3 AolAY CL ¥h-g-2 luminol®] &4tol] wj
% A7+317] W&ol luminol®] AFA &g A
o2 4y ¢ Ak X3 o] A= AxA
o A= free Ca™* o] S7F3ell Wz} phorbol
myristate acetate (PMA) 84S Z7HA 1A F 2

spiramycin,
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7] ol ol 72 AT AFHE HEWII=
3t} (Hoeben et al., 1997a; 1997b). ©}<} 722 =}
B85S 150 mg/kg A7} 357 At ool
e yh3o) F7ke AMdE AHYE F ok

HE. (Jung et al., 2004)°l =W, CAPE 4Y
< 150 mghkg Q& PR A FARS o,
743 Ao A oFEo] AFI, FAHA A
5& Z3td CAP7F |dR19 7h A3l o] &
EaME 48 Y3A g BiEA
ok 28, AR (Jung et al., 2004)2) A EHF
A4 22 AH¥TF X% hematocrit T3 7}
A7 TS FAade AR Kol CAP7 &
T A o) FEE vzivka HaEgck &
=EJAE invitro®t invivodl A CL ¥ &3
Al FFkdA o] AT Wi, dXd
Aol LFE2 CAP FHE 59 v Uy
AAS £4& vFty FAHAT E A
AR FEE TS W A7 F e
ogt HARE YouA] Eort Al AREE L
AE CAPY| tht ekalalaz} dA oA Fol
A3 JE ARl udebA, ¥ A¥ A2
ol FolE o CAP AA 9 54 JEolair|in
o] k& theFdt I AAECl A AL
) AR B sty 38 4 U Vacha
T (1981)2 CAP7} A&jA3 @A ZHg3sta =
Qo] FUEAL 3T T AL 4417 Bt 6
A7 ARJE o 254 o Frtgtche Bt
AR B2 g tgFst 33 AAEH T
A 8] Ejto] ofF-9) Aol o JaFE WA
A B B2 G977t ol FojHot & ROE A}
=22]=

HAle =

B ATE 20034E SY5AHE KSGPY
) Aol Y3tel $HY A7 AH AR
2 ¥,
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