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Tissue Level of Chloramphenicol and Haematological Changes in
Olive flounder, Paralichthys olivaceus Orally
Administered Chloramphenicol

So Jung Jung, Jung Soo Seo, Hye Kyung Eom, Na Young Kim, Sang Hwan Lee,
Min Do Huh, Hyun Do Jung and Joon Ki Chung'

Department of Aquatic Life Medicine, Pukyong National University, Busan 608-737, Korea

This study was performed to investigate the pathphysiological side effects of chloramphenicol (CAP) on
olive flounder, Paralichthys olivaceus. 150 mg/kg/bw/day of CAP was orally administered forcedly to
flounder for 4 days and then the flounder was monitored for 11 days. The level of hematocrit was signifi-
cantly decreased from 2 day to 3 day of CAP treatment in CAP-treated group. The levels of aspartate
aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase (ALP) and gamma glutamyl
transferase (GGT) were slightly increased during the treatment of CAP and gradually decreased after the
treatment of CAP. The levels of blood urea nitrogen (BUN) and creatinine kinase (CK), aithough not signif-
icant, were slightly increased during the treatment of CAP. The level of lactate dehydrogenase (LDH) was
not changed during the treatment of CAP but slightly increased after the treatment of CAP. However, no
histopathological changes were observed in various organ after the treatment. From these results, it is sug-
gest that CAP can evoke several side effects on haematopoietic organs in olive flounder.

Key words: Chloramphenicol, Haematological changes, Side effects, Serum biochemistry analysis
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g 93 Atk CAP7F frals SAEEe
oAe) /1A BASA EH e el AXe (Hol
A)

et al., 1993, 1997; Trevett et al., 1992), %2 o5&
of thet d4t= AHE| o]FofA]A] &y e 4

gojck

CAPT 19473 Streptomyces venezuelael| A
A ARE FelE gAY 708 2l B9 508
subunitS Agste] Mlgle] dela S o
AAIZI L o] A= 1948 AK-E] typhus fever
A EAZ AL E ST salmonellosis €}
haemophilus influenza® 213+ o2 71X 744, &
3] HEgolut S5A A A73A FEE A8
gt de] ol &HoH AFE 2 vt F
dd ARARE F2 ARSEH AT (3, 1997).
Atkzk, o] FES A 7HA M F2 55
EAE 7KL 7] "ol ohE Aol vis)
Zo] AMEE O $E O CAPE tha3 72H2 ok
g g A4S 4oty deA Stk (Holter
al., 1993, 1997; Yunis, 1973, 1988; Trevett et al.,
1992). & WHAIE A AYEL A2 (reticulo-
cytopenia), ¥ 8+ 7+4%5: (leucopenia) B H 4%
7223 (thrombocytopenia)= S 23ty ¢ed#]
ATt (Trevett et al., 1992). Alt}7E, CAPL]
42 2T BRI ot Kooy, A FEE A
2 g gae @A MxFe] 7Aaste] myeloid:
erythroid (M : E ratio) 8] &°] F7}she d4-&
B3It (Trevett et al., 1992). & WA =23
A=A CAP7F AMAAEFA W13 (aplastic
anaemia)& HUC27)E ZOE CAPE izl
7} oFE o] Al #HAste] EAE SUMAA W
EFU2F (pancytopenia) 7 A= RIES
fFasteE RAeg duA Ut (Feder er al.,
1981). Al 3R, Abete] -9 CAPIlA fridtd &

A=A Bk AT QAN NP
WP WA 47 el oA

CAP7} e 2A] A&t AL Ho
At} (Vacha er al., 1981). o5+ FAE =4
ofgh oA Reh HARE wifo] A zlsto) A
B4 A5 AQsiie A8 7 2 7S

rro = -y

oL

HE - 4E7)

AtEC] AR FA8I Y vk = Bta)
I CAPY I# &4 - A Altsol dig &
HLAg gera el A HHLRE 1S AH
mito] M MAZHCE s EHHOR Fol
AHEE T e Aotk CAPZL fritshs S4t
AEe] o8] 7k gshy 5442 4uA e
1} (Ogutu er al., 2002; Turton et al., 2000, 2002a;
Vacha et al., 1981), 5} 44 7<) FA| (Par-
alichthys olivaceus)l gt A7 HE Fojx]
AR k.

mEbr, B AtoAE g4 FEddR B
L @A BHH R golitelM AREET
= CAP7} o] Fol ojugh )4 H2H8-5 Jo
7| =AE dobH 7] flste] thFst X9 CAP
£ gAo FosdE o oAF Aol =Y

ARsh BNt wskE 2ARSEL:

A

e Y e

CAPS| £0{ L A2 AF

Aol ol Al Folgol A & A
& A F 88.7 g WA, P olivaceuss F-F ¥rol A
ABPAA 2 F<t A A H T

Chloramphenicol (CAP; 3| 243/ £ S
Phosphate buffer saline (PBS)°ll =¢ HENS
ol gAste] AMESHATE CAPE ‘g4
& MS-2228 whHAIA, oA FA F 150
mgkgs AR 4Y FF vl 3Tl sHH A
A Faston, 27 E 59 PBSE 7
T TSI CAP 7o & AHFoj& 20T 9]
Ara] Fx (A7) 288 Lyl FEEH0H, 2
o] &2 A9 oS WA {8t mg
20CE AGs ogalrE vid AR Es= by
aghaete] Q) 43]9] CAP A+ Fof &, 49
ol AR FoE FAEIReH, F 10¢ ¢
-5 AT

CAP?] 7 £ 19 $9F 11 £ F7}
o 2ol AyolE AEsle R 583}
(1 DT,2DT, 3 DT, 4 DT), g A Folx Fof 2

y EL
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Az wet 3497 AEHo R A T3
t} 43]9] A F37t SRE A¥T E 2
EE Eo £8 1,39 % 64 (1AT,3AT,6
AT)ol 7} 4ml8 & AEst AR ARSI
Algoj= WA MS-2222 uEAIZl ¥ oa R g
oz ®E Af¥sty VA Rt 7 A,

9, % 54 % ug 29S 4k

ZE CAP RE B

CAPS) ZF% B4 Cravedi er al. (1985)9]
o] wal HPLC system (HP1100 Series;
Hewlett-Packard)S ©]-&31%th "4, CAP (150
mg/kg)S 7A T Pxo 7 A% 2=
B3 & 2F (022 70% 24 (1.8 mh 2=, |
2 zot FAZSATH (polytron, PT). #AH
23 Qs (15,000 rpm, 15 min) 33
aAg 3Ftgth 4S9 oA TN F,
Fe 27)%E HPLC #4181 2 mhel =, 045
um syringe filter (Nalgene)Z 13} F, 24 AIE 7
100 R BAsEh 24 98 A8 ZH
& Sperisorb ODS C18 (5 um, 125 X 4 mm
Hewlett-Packard)S Ag-atgon, EMZxAE
§2:0] | ml/min®|™, column oven< 30CE 1L
AEH T, AE3ES 280 nme] FFENM
st 240 A" o5 methanol 7
heptane sulphonic acid sodium saltS 379 Hl&
2 E§3 %, pHE 3.30) FolA AME-skTh

TE[EN Y EA

Hza 72, 4% 9, % T4 % vgE 43
o] Bouin®oll g% th Aol wet Zejst
of 2AEWL THEUTh e E2HEALE
hematoxylin-eosin (H&E)HL2.Z °lF @3
FeEn| 4o HasATh

FUEEL
2} olgERE PAsE JE 24| 9
s olfel mRpABoETE AY F H A,

Ay 2 W FAE ST LT
o QAR R sl #4357 A7kA] -15C
2R WEI BEasich £ P
A B EA [alkaline phosphatase (ALP), alanine
aminotransferase (ALT), asparate aminotransferase
(AST), creatine kinase (CK), 7-glutamytranspepti-
dase (GGT), blood urea nitrogen (BUN), lactate
dehydrogenase (LDH), uric acid (VAL 8 F
2]7) (CHIRON /PIGNOSTICS - Express p/vs)E
olgated A71e) FE-S BASAT

SHEE 2y

Azte] EAA & Sigma plotS ©]-8-3t
students's t-test = AABFG o, p 0.05¢ =
213k o7t Y ROZ 7HF3HATH

g

ZE|H CAP ZHREF W TESHY HE

gxe] 7+ 2 A o] CAP 2H{-32 HPLC
BAHS o]4dle) AT BAE 23 g
x| 7+ We] CAP AHHE CAPE 73 44
FolA EFA7 B¢ AR St AT
S Ryon Fok £ F3DTS ¥l 9 |,
3,6 ATl 2129 747t #AHAY (Fig.
1A). A% o] CAP ZAF %L 7H rRR7IA =2
Boly|7k Zoll APFANN Frteke A B
Q. Eorzg & 7Z+AFch g 1 DTS 2DT
Abololl F22Ql Z7e} 1 AT9F 3 ATALOlOl &
ol# 9l 7kavt YERRT (Fig. 1B). 482+ ¥
3] 9] CAP #FHe Aol B} koA 357
= ool o Bko, FEFA FF F CAP
A ARRTHE 7hllA O W] dolith

ZAU 9] CAP/} AFF T B3, o172
CAP ¥oijol) w2 74 A7) (7 A%, 2, )9
z A A o3k BHu| RS BEA o
o 9Jat 273l Wal= FET F AU
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Fig. 1. Concentration of chloramphenicol in the liver (A) and kidney (B) of olive flounder orally administrated at a dose of
150 mg/kg (B.W/day) for 4 days. The concentrations were monitored during the administration and followed 6 days after the

administration. (mean£S.D.; n=4 ).
* indicates p < 0.05.

Hoisis @gt

HA9] CAP Fof § d9 o] a4 849
MatE w3 s FARNNE o83}
alkaline phosphatase (ALP), alanine aminotrans-
ferase (ALT), asparate aminotransferase (AST), cre-
atine kinase (CK), 7-glutamytranspeptidase (GGT),
blood urea nitrogen (BUN), lactate dehydrogenase
(LDH), uric acid (UA)S9] &5S A58t
(Table 1). ALT =31 AF 717F Tolle 43+
St 25 HAENE o FelE 2ol
oA epgkth 1Y AWTE HE S0k F 6
AT DNZTS 2149 Holg ehigic
ASTS} ALP A& EQF 717+ &t AT

%ﬂi

FAE Bk ATS UERIOm, FopE
5§ AST AL BAFE A7 ek,
ALP A5 oo Sokra F 14y

o Zeu dd7s WE e vusids b,
2#Q1 Zpel= WERAl &59lth GGT} LDH
TAZ CAP Fo7izb} Fokgs & ddy9}
EESEe °°W° Ael7h A BUAA
T FAER F YT GOT 41 st
3ol °‘9i LDH A= °F7h 57}o}~
FE BATh CK T3 Fo7Izt
AMX frejHom FUIIAL, FAFE F 6

¢

- o rlf

AT A froldo g z4signt Z1e]3l 2 DT7t
A= 2ok AP Fe A0 Aol vt
YA SRARE FER F 1 ATA o272t
AP7olA frel el ZFolzh vET (p<
0.05). BUN 22| = A 9l-¢} tj27-7ke] Ak
o2 #oHel Aels Holxl fatrh e,
AdTe T U4 STEAE Belnk F
FTR F hshs e HAILIATIA 6
ATE<F 41917 BUN =317} 27bele 23S
Hehf 1o, iz folF Afol7) §isl

th UA 3% BUN 5318k 7o) 2875 th
TAole] frolFel ZfolE LhEhiAL ekelth

AN 1 AT7HA] th 279k ZFo]7}F WA oF
° ‘)r 3 AT X F-El= UA A7} 718k 43
UERN AT CAP Fofo] whE ol Ad4te]
5}5 dolr 7] £)&}e] hematocrit (Ht) 42%], &

o} M =ag FAEATE HE 2= A
to] gl met tiAF o R hidte 7
o] AN A& 275 nlusdS o
2] FA7F @A dashs AEe B
o (Fig. 2), tl&o], §81e] 5 st
Jeuy B Age] sEpolAs B8] F
Ua Zashs 48 RO #93 3ol
HEREA] etk
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Table 1. Results of serum biochemistry analysis from olive flounder orally administered at a dose of 150 mg/kg (B.W/day)

chloramphenicol for 4 days

Group concentration IDT 2DT DT 4DT IAT 3AT 6AT
0 30.27(4.38) 33.85(3.95) 24.65(7.25) 14(2.2)
AST 150 9.7(0.2) 13.9(1.87)  239(3.1) 423(123) 15.5(3) 5.85(355) 15.9(1.2)
0 2.090.14)  2.03(0.7) 1.4(0.15) 0.43(0.13)
ALT 150 2.5(0) 2.45(145) 145(025) 2.63(049) 2.05(058) 281(1.1) *3.4(0.12)
0 76(3.98)  75.5(23.5) 59(12) 59.5(1.5)
ALP 150 67.5(10.5)  757(1.3)  91.5(12.5)  109.5(2.5) 58(3) 65.5(95.5) 53(0)
0 3.5(0.5) 42 30) 40
oaT 150 2.25(1.25) 4(091) 50 6.67(1.86) 4.67(1.67) 3.33(145) 3.67(1.2)
0 21.67(5.84) 31.5(12.5) 5.5(3.5) 28.33(15.45)
LD 150 12.5(4.5) 6.2(0.2) 8.5(0.6) 2.5(0.5) 6.5(2.5) 15(0) 15.5(5)
UA 0 0.38(0.05) 0.5(0) 0.33(0.09) 0.3(0.06)
150 0.55(0.87)  0.52(0.07) 0.6(0.1) 0.53(0.09) 0.5(0) 0.067(0.03)  0.57(0.09)
0 3.68(0.58)  4.35(0.55) 4.47(0.72) 3.4(0.63)
BUN 150 3.5(0.96)  4.88(0.78)  5.33(0.88) 7.2(1.5) 474(1.07)  3.03(0.15) 4.93(0.35)
0 1024(295.5) 1975(704.5) 1159(99.5) 1771(242.5)
K 150 229.5(51.5) 353.77(128.7) 1240(20)  5332(983) *3418(510.5) 3037(410.5) 861(182)

Samples were taken at 1, 2, 3, 4 days during the treatment and 1, 3, 6 days after the treatment. All control fish are treated with

PBS. Abbreviations and units ALP, alkaline phosphatase, IU/ £ ; ALT, alanine aminotransferase, 1U/ { ; AST, asparate

aminotransferase, [U/ £ ; CK, Creatine kinase, IU/ { ; GGT, y-glutamytranspeptidase, IU/ £ ; BUN, blood urea nitrogen, TU/
1 ;LDH, lactate dehydrogenase, TU/ £ ; UA, uric acid ,IU/ £ . Values are means + S.E.M. * indicates p <0.05.
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Fig. 2. Hematocrit results from olive flounder orally admin-
istered at a dose of 150 mg/kg (B.W/day) chloramphenicol
for 4 days. and sampled at 1, 2, 3, 4 days during treatment
and 1, 3, 6 after treatment. (mean +=S.D.; n=4).
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FHIXZ HAE Y, TAP 2H73o) &8, o5, 3
F B R A9l elA o Brhs AMEE
HI3G} (Castells er al., 2000; Malvisi et al.,
2002). =3}, 30 mg/kg TAPE ©d 7A] o3l
< W o Aol hd MIC (Minimum
inhibitory concentration) 502] 2-38] o] =&
Gro] A 73, AFEE TAPE ¥4
= o H3 AFH7ESY oA, Fk FoF o
v 6¥ZE vebdtly B3} (Intorre et
al., 2002). 123 CAPE W8} (Penaeus chinen-
sis)ol A 397 2,000 mgkgS ALEO EF3}]
TS o o] WIE 1004 MO R
B3lgom (Weifen er al., 2004), Aol Al A
Ad A& Xgstr] e oflololA] fos-
phenytoing ©Y <& FAFSIAL CAP sodium
succinate> 25 mg/kg S 2 T2A17F F9F 6A1 70}
o A FAlste] A2 AFoM Ag FoF 5
CAP @Ego] Az} Zrlslcir ok 28 &
Aadle AE BT (Ogutu er al., 2002).
ole} 212 AFE nigto g B Atox= A
A 5A4& 437 flste] A oF R

Al 743} A174e] CAP #H#S HPLCE £4

o] HOITh CAP Fo3h 94 ‘\’jX]'] Ed |

17kl =

@ gaae) Az 54 Bt A
RE g’“ & EAlo] Bol o] §EoiR I UL
H, CAPY 5% oF=¢! TAPE FolAl 250%
375 mghkgs A7 AH FolE # RBC,
Ht2} hemoglobin (Hb) °X]7} 57}k al 53],
375 mg/kg FoF Aol Hb X7} 2A] F7hshot
T B8} (Tarton ef al., 2002). 71]13}7} 29
=0 Alg 9 AdA Al o2 gl o
siA% RBC, Ht¢t Hb +217F &= E‘%—Sr -
ATEZ B 23T (Maejima and Nagase, 1991).

ol gE - BRIk - YL - HE

e g Sk} el v

& W& Ht A E UeERglorE Axzow
1y %Woﬂ CAP7} 43S 712t 3E 5
A &g £ itk TAPE CAPE 1,750, 3,500

mgkgl® 24zt vhe-2o Feksted 162171
Pl ASSY S SAHRE T AST
ALT 2 GLDHS Arol 9sAa] 7+ &2 3
e84t (Turton er al., 2000b). “1&8in}, TAPS}
CAP 4,000 mg/kgS 7kt vhe-2ol Fopstal 36
AR AAEES e GLDHE d5skilAl
T AST, ALT= Hsh7h glom, TAPSH CAP-E—
z}z} 4,000, 6,000 mg/kgs Foll FFsIS
S ALPRF A5819lS ¥ ALT, AST ¥ GLDH
AME Atk F717} glglem, ALP S/ #
ol TAP7F S5 A wslel AA7} Y
Ao g Rk B Aol CAP Fefof u}
2 7 A AR 23] o)A ol ] 3}

a1 23 5

—‘5 %4@ 1
st a4 o] R o] CAPoﬂ og 7+ B3I
£ ks ARV € e sinh 29X
ALTS] W3tE 53] 2] 7t A
Ql Aok e Ankst JFs BT =

F ATk 1P AL, ALPSE GGTE] BE Fob
I FATE FA7)ZE ol Fdt FAFTE F
st A%e velilow Fokret iz
27he) golA el zpol7} 3101_93 CAP9l| 9]
Sl Ll B s 74013} —r@f;} T U3
Th LDH A ks okt 4 al
Ak o T e, Wé'ﬂ%ﬂ 5o Ay

o

¢

el Al Wahr} %EMX] Lsah:}. BUNJJr CK

T =z = A~ &L
FAE v ARAE D GPLE BECEY

A 5o Aere] A#vF "oy 484 Qs
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(&3, &4, 1983), ¥ A5t A CK$F BUNO
T R AT ReHoE S
v Frteke Ade Bou ETeel #
& 2ol E Holx] egt7] Mol A 71sol
T ool gle AR FAHHAUTh

o 5 “’oﬂ)ﬂ CAPdl| 23t 549 54
nhe-2o ZFEXAHS £
Al ol A Yo}
myeloid, monocytic cell precusors Yol F3E7}
A= AY (Turton et al., 2002b), o} FAM = 3
el Fx 3o Wik Hd] 2a, AP
AthaLe] Aol Fol WYERdT L Hirslele.
(Kreutzmann, 1977), ¥ Aol A thekst 4]
st B3tAw| Al Aol AT wsh=
HFEA ot Tk ofF WE A7) F
A 2AFe AAn A Bl Hast
A ¥e7t F4EHA.

Z A7E Y8 ER CAPE 150 mgke
O 49 FF A WXl FARE ),
ARl oFZo] AFHele Eetl WaE
sty g glou 23S E4= Esto
CAP7} ZE AR E Ede YA %—%-t—t}l

FAHA). 22 He 3 2 283 59
42 CAPZ} A7 Aol = vIRIv: A
/k] 0 ol— /‘\ o]oir/}_ CAP };J‘ A]zgoﬂ A]._Q_E} A

EE g |H Ferle o, ARV F
= g AR douA kot dAlA
SHA O Z ALS-FE CAPO 93k FEALI L &
TEAME WA et oA HR AFE
AM CAP7} £2 FEl theh 7285 Ao
T Ok @S AE ZEEol
ofgted Rapgo] WAty BT (Vacha
etal., 1981). 53], CAP7} A& M3} 3HA| 2831
A F5Ao] Fretal, 3HF F A 4XTE B
t 6AIZE H g W 258 o] FAdo] e
oty BT} (Vacha er al., 1981). webA, &
T CAPS} ThaFst 87214500 &3 &4 ol F
o] H2pgo thgh A7t o] o] Fojxok & A
o A7dEch

rlo

n\l

© O
a0 A

B o7 chloramphenicol (CAP)9] 77 F<
of wWE YJX| (Paralichthys olivaceus)® ZZY
et dAEHAQl Wate At o] AT
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9] 4R £o2 49 U Fo F6d 5
AEE YA A It ofF AR R
PO RRE CAP IF#e w4 en, CAP
Fojoll whE Y19 ohekg Al wske 4
3l7] S8 "ATA - ZATA G EA 2 W
‘:“—5'51"1] 3 HAE HAEIATE ] 23
T F GA] A Bt 7oA ZhE-s)
ol ‘3 Boo, ofERo F5 F CAP &
AZBTE ZhA o we] YJolyth He
FES Folshs 299 38R A
ot vz 71 7HERt T

tol & YehiA] etk W a4
AST, ALT®} ALP, GGT= &% &

} Fob7|1Z Fof| Adseta FekE
73%& Y213, CKSF BUN

AR AR FIt
o}, FoFot R Afole] &
A% 4 giith LDHE Feb7|
Frojgk W37t AT Bk TR
oA Z7}el AsEE Bk Jg3
Ao

oo
e

o
=2
ks

A

r &L=
rf

4 2
_‘4 (“_« N‘ l“)‘

)
r_{

-

_04

i:migoiﬁi9,4>mﬂrir£ﬁ

)

N
Ex

RS

N

)
rl; T Olﬂ T

&l

ol rlo
@ 4 ot
(& o |
0

off

o

-0,

=2,
2, FIF i

i

of
o

i

A= FE Fojol upE T2, A
v zho] 228y o)Ak #AT

Uy RN
{n
o
}v Hﬂ:

U AT 1 AHEL- CAPY Foj7t k2
Aol 28 713 o] FAES oo A
A& veErdeh

HAl =

= ?ﬂ?-“— 200395 s Fraky- KSGPe <
Aol ejste] Fale A7 Ao %_1‘:'%1



120 Hag - A5 QA - A

Castells, G., Intorre, L., Bertini, S., Cristofol, C.,
and Arboix, M.: Oral single-dose pharmaco-
kinetics of thiamphenicol in the sea-bass
(Dicentrarchus labrax). J. Vet. Pharmacol.
Therap., 23:53-54, 2000.

Cravedi, J.P, Heuillet, G., Peletan, J., and Wal, J.:
Disposition and metabolism of chloram-
phenicol in trout. Xenobiotica, 15:115-121,
1985.

Feder, Jr HM., Osler, C., and Maderazo, E.G.:
Chloramphenicol: a review of its use in clin-
ical practice. Infect. Dis., 3:479-479, 198]1.

Holt, D.E., Harvey, D., and Hurley, R.: Chloram-
phenicol toxicity. Adv. Drug. React. Toxicol.
Rev., 12:83-95. 1993.

Holt, D.E., Ryder, T.A., Fairbairn, A., Hurley, R.,
and Harvey, D.: The myelotoxicity of chlo-
ramphenicol: in vitro and in vivo studies: L.
In vitro effects on cells in culture. Hum. Exp.
Toxicol., 16:570-576, 1997,

Intorre, L., Castells, G., Cristofol, C., Bertini, S.,
Soldani, G., and Arboix, M.: Residue deple-
tion of thiamphenicol in the sea-bass. J. Vet.
Pharmacol. Therap., 25:59-63, 2002.

Kreutzmann, L.: The effect of chloramphenicol and
oxytetracycline on haematopoiesis in the
european eel (Anguilla anguillia). Aquacul.,
10:323-334, 1977.

Maejima, K., and Nagase, S.: Effect of starvation
and refeeding on the circadian rhythma of
haematological and clinicobiochemical val-
ues, and water intake of rats. Exp. Anim.
Tokyo., 40:389-393, 1991.

Malvisi, J., della Rocca, G., Anfosst, P, Tomasi, L.,
Di Salvo, A., Zanchetta, S., Magni, A.,
Sello, M., and Giorgetti, G.: Tissue distribu-

tion and residue depletion of thiamphenicol

ol - SNk - HEE - HEY)

after multiple oral dosing in sea bass (Dicen-
trarchus labrax 1..) and seabream (Spraus
aurata L.) J. Appl. Ichthyol., 18:35-39,
2002.

Ogutu, B.R, Newton, C.R. Muchohi, S.N., Otieno,
G.0,, and Kokwaro, G.O.: Phenytoin phar-
macokinetics and clinical effects in African
children following fosphenytoin and chlo-
ramphenicol coadministration. Br. J. Clin.
Pharmacol., 54:635-642, 2002.

Trevett, A.J., Naraqi, S., and Wembri, J.: Typhoid
fever complicated by chloramphenicol toxi-
city, ataxia and psychosis. Papua New
Guinea Med. J., 35:205-209, 1992.

Turton, J.A., Havard, A.C., Robinson, S., Holt,
D.E., Andrews, C.M., Fagg, R., and
Williams, T.C.: An assessment of chloram-
phenicol and thiamphenicol in the induction
of aplastic anaemia in the BALB/c mouse.
Food Chem. Toxicol., 38:925-938, 2000.

Turton, J.A., Andrews, C.M., Havard, A.C., and
Williams, T.C.: Studies on the haemotoxicity
of chloramphenicol succinate in the Dunkin
hartley guinea pig. Int. J. Exp. Path., 83:225-
238, 2002a.

Turton, J.A., Andrews, C.M., Havard, A.C., Robin-
son, S., York, M., Willwams, T.C., and Gib-
son, FEM.: Haemotoxicity of thiamphenicol
in the BALB/c mouse and Wister Hanover
rat. Food Chem. Toxicol., 40:1849-1861,
2002b.

Vacha, J., Pospisil, M., and Velconsky, V.: The toxic
effect of chloramphenicol on erythropoiesis
in X-irradiated Mice. Chemotherapy,
27:131-138, 1981.

Weifen, W., Lin, H., Xue, C., and Jamil, K.: Elimi-
nation of chloramphenicol, sulphamethoxa-
zole and oxytetracycline in shrimp, Penaeus

chinensis following medicated-feed treat-



Side effects of chloramphenicol in olive flounder 121

ment. Environ. Inter., 30:367-373, 2004. 71748k o] -39 oF2]8} 719 p 598-600; 2T
Yunis, A.A.: Chloramphenicol-induced bone mar- AT AL, 1997,

row suppression. Semin. Haematol., 10:225-  43F R, &JF 1 447AM 71 2, p 402-420;

234,1973. 485-488; 497-501; ALFAL, A&, 1983.

Yunis, A.A.: Chloramphenicol: relation of structure

Manuscript Received : January 22, 2004
Revision Accepted : April 26, 2004
Responsible Editorial Member : Kwan-Ha Park
(Kunsan Univ.)

to activity and toxicity. Ann. Rev. Pharma-
col. Toxicol. 28,83-100. 1988.



