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AEBRETEREXREEEMENLGRINFEMNILR

oK, BREE, ARX, HER, T O
(1. 32t k=i e 1T 361021 2. RIS K RIS s JEE BT 361021, 3. Ligie

R EFKESEYRIEE, g 201306)

B E: RANAERELR MM T, B T ARKEEETHRERE L 30
mg/kg BT ERAR O E 45 25 )5 76 H 2= 88 i ( Anguilla japonica) 14 P9 B 254X
BJIFAFE. FIF DAS G SIHERE T E S MR iR R,
REBLEESH BR R T ESTE REW, AR E LA B 223 %
SHRHFAEDENEZER(P<0.05), 20 C.24 CH 28 CLIGHLYIERE
(Co) 53314 (7.839 £1.125) (13.010 2. 334) #1(18.267 +3.717) pg/
mL, SKUERTE] (T, ) 43 31K (6. 500 £2.070) . (4. 500 +1.414) F1(3. 429 =
0.926) h, XK RFEBRE RGBSR, XWSHER(V,e) 551K
(3.964 £0.594) .(2.466 +0.672) F1(1.841 +0.485) L’kg, 3B F & B I
BREREEMXBEOMNESEL, FHH BATE (MRT,_, ) 47 3] K
(31.503 7. 117) . (22. 881 + 4. 940) 1 (22. 134 +6.204) h, 3% 2K 3 1
(ty,) 531K (21.243 £5.166) . (14.994 £4.293) F1(14.656 £5.061) h,24
CH28 CRIBTHERBERBERTF 20 CELIH, 2oL T EHR
(AUC,_, ) 43314 (235. 580 +62. 013) . (271.983 +75. 023 ) #1(353. 192 +

92.491) pg + h/mL, R KEXAHXTAEYFI R BER 0,

MREAR: BAUFEK>=
Y25 3 W B 55 P R
ATEREANMEES R M
K _ A48, RKEBAN
KBEBH P EG— 1k
W2 sheF 280, dhm A A
GEHER 4 X 4% 4 1B A1
s St B &
HER O REE RS
b [ B K IR AR B B
788 g 1 P 24 1) °F 1
AR,

XEWR: AAERE; 8
o, 258 RE
HESES: S48
XERERASAD: A

IR Je % (florfenicol , FFL) 1E 4y 3 — N A&
REVUAERF AT YA E SRR KIRYT, 5/
% % (chloramphenicol , CAP) tH k., ‘& HIfL #4514
Hh LA Y SO T R R -NO, R, (R I ik
B TV TE B B I ) 5 AR B AR MR AT L4 AR
F T EIRIE S X L A 2 EC A B 4
B S R SE BRI BT BEE A, LR 7K A
W) B B A VB K SBR M TE ((Aeromonas
hydrophila) %8 L B ( Vibrio anguillarum) iR 2% %
TEAET ( Edwardsiella tarda) SR H RN BT
WP, HAET, FORRE UL S T R
WSR3 A )2 SR R TEK P SR T
AT AR RIIEIT o

R, BARCELEZFK =S 25 3)

YR EHE: 2012-03-31 {&E HH3: 2012-05-28

FWFFR L RAE , W% AE . Oreochromis niloticus x
0. aureus) 1 ( Carassius auratus gibelio) \BE 5. X
B il ( Ictalurus punctatus ) | 55 [E % 1 ( Silurus
asotus ) 558 ( Cyprinus carpio) | K V4 7 ( Salmo
salar) FF ®F ( Paralichthys olivaceus) . 5 1 ( Gadus
morhua) | 7§10 F] . #3 ( Acipenser baeri) | H 4 #&
(Trionyx sinensis ) | H [E B Xt #F ( Fenneropenaeus
chinensis) F1 & 4 4% E& #& ( Eriocheir sinensis )
S8 b2 R 4 R IR AR OB, A A o Rl B
MR TN T RSB ESAAFRL D
IR BZRIR R £ R 10,20 5 30 mg/kg,
AFIFFFE R A 50 mg/kg ZHEHE™ , A
JEETERBER P 25 B PR A T iRE, RIS
SUHIFLT 27 TR T RAE % LA 100 mg/kg

ESWE : AT (Rk) BHIFE (201203085 ) ; #RHE4A HARHEEL4 1 H (2008J0069 )
EEEN: bk R(1977—) , 5, BIBER, {1, W5 05 1 K 7= s 5 25 3%% . E-mail: linmao@ jmu. edu. cn
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F4 LR B 1 98 BT 45 24 5 E R O B2 6 ( Anguilla
anguilla) RN 253 % , B3 Z AT LA TR 253
9 BERARTE 25 C/KIRT 8RB % DL 30 mg/
kg (92550 B 101 8 45 28 5 5 ) 74 003 5 R0 DR 9 4
PR PIRFRER R AL o A SO B R 3T
452577 SRARBURL AR IR, EUBEHT ST T7E 20 °C .24
CH128 CHIZKIR T WA JE % L 30 meg/ kg FIHL
B DA 2R TE H A S8R IA N I 25 3h A HH1E o

U RPR

1.1

BA e E e (TR 73 40=99.7% ) 2 Dr.
Ehrenstorfer i ; AR JE % JFR 25 (R B 73 8 =
99.0% ) Ay ik K wE T E BS 25 AL = /R A | ™=
s RERIMER (RE T 8=99.4% ) H1 BigZy
A T B AL s 2 (3 4E) O Tedia 7 o
1.2 ®iEsEH

I ABAE BT Agilent-1100; £ 1% 4%y
Agillent C18 Hypersil ODS(4.0 mm x 250 mm,5
pm) ,FEIR 40 C 5 S AME I O 223 nm; i 3h
R V(ZHE): V(K) = 23:77, 53K 0.8 mL/
min ; FEEE 10 [TA DS
1.3 SLHzW

H A 88 i 222 b R A U I, vk 0 JUL PR 4 23 T 9
KICHETRE B30 R idfRag s 3 4, 5
10 2, 45 FE @ 5 ph & T /KB 30 R GE 7K iR
F5(68 cm x 38 cm x 38 cm) FEFE, 3 HIKIE
S BERIRE 20 °C .24 CHI28 C, FHIRE
T | FESAZS. Boriim R, 2y HT—
RIFMH, 4525 12 h JG 4RS00
1.4 %%

Feil & 15 mg/mL 5 875 JFURL 24 AR 1)
BT R 6B 4 2 R PR, ST 6B A EE N
(516 + 37)g, RJG4r 5L 30 mg/kg 14T )5
BOE REE B A2, R K A LR T [8] it i 68
AR SE 5L
1.5 X

ST 425)50.5.1.2.4.8,12.24 36 h %
SRR LA, 7K mb 857 Y B8 6, I LIS 2 A TR 4]
JE MR 8 Jcih I, 41k 5 i AP A A 4 S BR 21
JETR KA . BRREL 0.3 mL MK T 1%
JFRFRHEBATH 1.5 mL BL.0E 1,5 000
r/min B0 10 min, L 0.2 mL EEIMFE K A 10
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mL B0, ITA 0.5 mL ¥R 10 pg/mL K&
HBRNR, MR IRG RS 5 RFAE - 80 CUkAd
Hr, SERL 36 h IR SR 4R i R [B] 7K AF 4k B2 R 55
5 INTEZ G 19 48 h INBET- I FH 2 A Z Rif e
B ILAE o
1.6 HmBLESKN

BPR IR A G 22 SCER (17 ] Bir [ 5 B DA
LR BEMIE OB AT MAHZE L, ZEBUG M
£:0.45 pm LIRS UE , A T HERE L
T R AR R R A TR
1.7 tRERSHREHLZ

o il 98 K Jé % ¥k B h 25. 000, 12. 500,
6.250.3.125.1.563.0.781.,0.391.0. 195 pg/mL
A PIRR (5 pg/mL BER) RER" . DRE
Je 7% 5 @B R W 1 0 T FR LU B B A A , R
JEBYRBE AR AR , 15 B b o it £ 0 [ )3 7 2
FEmUAY H 26 dn e K H R E . B H BT
ARER R A AR, B R (R Bk
F0.99,
1.8 ERRSBEZENE

BATE IR ER IR (AR 0.1.1,10 pg/
mL) FIE R WIS (LWRER 5 pg/mL) 5351780
Az FIMSRAE A, &4 ANEE MU 6 )y
VAT AL BRI E R, Bk 3 A
W R ISR AR FE— H P 4 B R E R
E,THE B PR B fE— A g 4 B aL OF
A H)EEWE, TTE H RS
1.9 HEMLAESHSH

FIAZ Y 55T DAS 2. 1 GEHH4E R
T 53 ] XoF 4408 i 1 1) 24 B B AT 40T,
TGS SPSS 11.5 X & SLI 4 2 3% 5
Bkttt 2R BEESN, KRR 2505
(One-Way ANOVA) A ) Duncan KA 50 3EFT 225
ti, SASHESL LA K CFERC, &4
7] B 3R B 4L ) G . 3 1k 22 5, O 2 A+ ) 2 B U
FKHAHNA BEEZER(P<0.05),

2 4

2.1 HEGIEINEARENBEE

£ EREIEFMT, AR RE AR Y 5 I
2L R IR BE WA b4y B, T LR e %
FINPRAE R WA G5B AR5 B XTR, =&
AR ER B[] 4351 247 8. 2 min 1 10.7 min( & 1),



24 LS ARNR T e % FE AR B iA P 25403 11 2 10 LA 227

AR 3 /5 50 e, % 0 B I B G I B 4 0. 05 93.3% +4.8% 95.2% +6.7% 97.5% +6.4% .
pg/mL, BMBAREZEAWEN0.1.1,10 ng/  WEKHNEFRZE N 4.55% +0.62% ; H 648

mL 525 F L3RR A, AR B E R 58 RRBONS.36% £0.71%,

12
10
8
2 s /3
4
2
0
-2
0 2 4 6 8 10 12 14
fif i) /min f5t8]/ min
(a) (b)
60
50 - _
ik BB FMRIKEOR: 1
40 25.000p g/mL. FFL+51 g/ml. CAP e
o 12.500u g/ml. FFL+5 1 g/ml. CAP
£ 30} 6.250n g/mL FFL+51 g/mL CAP
3.125p g/ml. FFL+51 g/ul. CAP
201 1.5631 g/ml FFL+51 g/ml CAP )
10 7
2 A, /\_
I“L J\_V FAY /A
SRS
0 2 4 6 8 10 12 14 16 18

7] /min
©

Bl sSXEEHEILE
Fig.1 Chromatograms of florfenicol
(a). Z MK ; (b). ZEAMBINFAIEH (FFL) FINIREATER (CAP) ;5 (o). BREMBIRMEM; 1. FUREHAMKE; 2. ABRA
T 3. R

2.2 AEIKETREEE B M 3R HH -5
H X &

R BE-Z B B HE (R 1) RBA, 20 C .24 CHI
28 CSLIGH , 252505 0.5 h BB 1 2% 458 5 2%

TEFF S TE 24 (5] it B8 8 5 A A ) b i S
48 h WLEL W FEAB A 2 2,20 °C 24 CHI28 C 3L
Ha2H H SR B R 2550 ) 8.8 7, MR A LR 4
A A A S (7] e [R) AL R i 24 9 BE 2
FICRUE, DA B~ R4y B2 -k 1] ) 235 B il 22 (1 2) o

25
s« — 28C (n=T)
a2 3 x ----24°C (n=8)
E NANE - 20°C (n=8)
0 A
B sl 5
is
0 5 10 15 20 25 30 35 40
t/h

2 FREXKEBTRERZ7EHABEHHE
0253 FE - B 1) Y B30 0 B 2% P
Fig.2 Scatterplot and curve of florfenicol
concentration versus time in plasma of Japanese

eels at different temperature

e WP BE 4353 7 0.71.,0. 86 .,0. 88 pg/mL,
B I3 Hh 25 v B 2 AR b T, 20 C KR
TF 8 h SGKIEE, T 24 CHI28 C/KIET7E4S h
SRR , =3 7 Bk BE 43 5 7. 24 .12, 44
M17.63 pg/mL, HJ5 M 25 W B HRH T FE, £ 36 h
B BE 431 2. 51.3.09 1 3. 18 pe/mL, 43 31|52
WYk BE R 34.7 % 24.8 % F118.0 %

*1 FAEKETEHORPEEEE
BT 7K B - 1E B
Tab.1 Data of average florfenicol concentration
versus time in plasma of eels at

different temperature X xS

i) /h 20 C(n =8)24C(n =8) 28 C(n =7)
0.5 0.71 + 0.35 0.86 + 0.43 0.86 = 0.35

1 2.73 £ 1.11 2.8 %= 1.27 5.08 = 1.87

2 4.39 + 1.11 7.14 = 2.01 11.09 = 2.53

4 6.51 = 1.04 12.44 = 2.02 17.63 = 4.92

8 7.24 +1.73 9.48 + 3.1511.98 + 3.3

12 5.51 +1.54 7.33 =2.78 8.77 = 2.27
24 3.50 = 0.85 4.29 = 1.24 5.94 £ 1.6
36 2.51 £ 0.62 3.09 + 0.83 3.18 = 1.03
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2.3 REKEBETRERZEBHIRPHAF
E5H

FIFH DAS B HE R B B RR e %
e H A B4 b 2 -a R0 R, K452
¥ SH(3K 2), 1M Duncan [RE R EKY, A
[Fi) Yk B8 S 0 2 18] 2125 3h 2 S B AE B M 2=
F(P<0.05), 20 °C .24 CH128 CRLIAZ5HY)
kU E] (T, ) 4331k 6.500.4. 500 F13.429 h,
WY BE (C) 20 90 7. 839,13, 010 #I 18. 267

pg/mL, 33 B B R SR 2 R . WA AR
RV, /F) 43512 3.964 2.466 Fi1 1.841 L/kg, %
BRI R e 5 TE BB B AH 2 P I o T 2
SEHH BB B Rl (MRT, _, ) 435124 31. 503 .22. 881 i
22.134 h, LT (1., ) 20500 21. 243 14. 994
F1 14.656 h,24 CF1 28 C /KT MM R R G
EWRTF 20 C LW A, G dh £ T m M
(AUC,_. )4+ 512 235. 580.271. 983 # 353. 192
pg - b/mL, WEBEHEYFAEBERER .

R2 ARKE TR R FEREREHNANFSH

Tab.2 Pharmacokinetics parameters of florfenicol in plasma of eels at different temperature X+s
20 C(n=8) 24 C(n=8) 28 C(n =7)
SR LR 1A _ BRRR _ AR B/ _ AR5 R
Pl O R O Rl
AUC,, ug « h/mL  158.934 & 30.427°  19.1 217.339 = 53.751>  24.7 283.062 + 59.057°  20.9
AUC,.,, wg + h/mL  235.580 + 62.013*  26.3 271.983 = 75.023% 27.6 353.192 = 92.491%*  26.2
MRT,, h 15.054 + 0.778* 5.2 14.127 + 0.549" 3.9 13.631 + 0.644 4.7
MRT,_, h 31.503 + 7.117* 22.6 22.881 + 4.940" 21.6 22.134 + 6.204™  28.0
b/ h 21.243 + 5.166° 24.3 14.994 + 4.293>  28.6 14.656 + 5.061%  34.5
CL,/F L/h/kg 0.136 + 0.039° 28.7 0.117 = 0.029®  24.8 0.092 = 0.026>  28.3
v,/F L/kg 3.964 + 0.594° 15.0 2.466 + 0.672>  27.3 1.841 = 0.485%  26.3
Crnax pg/mL 7.839 + 1.125° 14.4 13.010 + 2.334° 17.9 18.267 + 3.717° 20.3
T h 6.500 + 2.070° 31.8 4.500 + 1.414° 31.4 3.429 + 0.926™  27.0
3 e % (K 0.2 ~0.5 mL) , KB EEHEZL X
NTE

3.1 BAREESHiE

IKAE B — A RSN, BRI
H2Ggh¥B 5 2R Al e g | Bt ) — it
] b B 22> A A 1 245 0 e B 0000 3R 4 ke R B
FRESE , HAT AR B 25 B F S X T i
MBSRZAM T MERI ¥ RIENER, B
B2 Bh BT W SR s B
SR AEWFFREA A A 10 B 1] - 1 25 VR B2
&, R R BB RN S S8, it BT
PEfbr 2 . R E R REBHN B
TR 2532 S H0E , TR [FIRE 59 2 2 B0 7% A
AP G FN B EES T HER —EW
T, BN A2 38 R 20 B o M
( Caretta caretta )™, ¥ 7K E #8 ( Piaractus
brachypomus) ' &K A S 25 Bh2E HEAT T BRSE
FIRIE , A5 B 5T 0 5R FH IH 7 45 7 20 B B T /KR
Xt AR JE % TE SR B iR N 25 B = . KA
Y25 S 2B R s A B R AN B L R
Y MERBER/N(RLTE 400 g D) ), B & A
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BRI BR, XHE AT BE U 44 24 [ it
B TEIE SR ML ¥ e 8 1 B 52 B 30 4 39 B T
FFFH
3.2 BERASEHEERR
AR T T R, P AR R
WHBZ EMRBRBAHAE, B A7 EA DA
FgEER, TR P 2 A Y B BR ol PR R B e 0, B A
FTAFRBEZ 8 ELe, B Al 2 A B P 253
FHRR R, WRRERMAMEME RS
HEER NS EERETFZERXNYRE
R R R A IR o AR SCR 2
¥ S BIYR AR P = BIGE A J5 2 i 3k
BEPHAESHENLERRBLE L 7% ~
34.5% Z 6] TISERR b, X A< SE 360 3R A5 ) 25 B 5
Va2 Rtk B AR B AT T 0T, 238 23
A 24 i B R 5 28R 96 B (AIC R2
1 SBC 48) HIWT, LA MR (W = 1/C7) 3474t
BN, RN EEZRANFEEESH (10
top~ Vi/FL CL/F | AUG,, | AUC, ., . K,p K\ Ky |
K, \t10ka ) {Eﬂgﬁi\ﬁ%ﬁﬂg 19. 02% ~ 280. 7% .



24 MRS R RNRBE T R e % e B e A ) 2543 1) 24 1Y LR 229

HH V,/F CL/F,AUC,, \AUC,, K, S H{E /)
AR 2 85/, 8 5 R BOE B #E 19. 2% ~
39. 1% Z [a] ; HoAth 2 B0 fH 128 5 R B, e )
£y, fHFE 20 °C 24 C 1 28 C L4 H AT Bl 43
A% 12.2 ~218 071. 1 h 11.7 ~75 040. 7 h #
11.9 ~382.8 h, FFF A H & ik 180.2% .280.7%
M 167.6% , X FEIRE MK 2 7 A 7] 683E B
ESHPEMNE KIRZE. AL, 55018 & B s E 4
R FIAS [R] AR R BT 15 2 0 S 8018 22 5l b
RK AL 20 C A No. 2 Ay ], H 25 B 55
BELLW=1/C" #1448 (AIC = -16.934,R* =
0.999) ,t,,,5 24 5 865.8 h, AN LL W =1 #4T
PIA (AIC =3.288,R* =0.979) ,2,,, 79 27.4 h, 1
M AIC Fi1 R HIWF, & MPARCR B E
(HT & B0 , (B3R5 M S $ Bk CL/F, AUC,, .
AUC, . SMEM K25, X LA E R HA
[FEREA TR AR R MAR AR KNS EME, HLaT
W, zHEERASTTRINIE LGS
B, TCHR 1, FFER K MR 22 , T HAEAE
REA P SRR e B 2 EMR R,
3.3 BEXNANENZIE

H 7K 7= 30 4 1A U 8 R 2 B K R Y AR
AT R4k , BRI BIF U BE X 25 W ZE 7K 7= s iR
Ritsh 2= B o2 IEH D EME B LT,
XA HEZE A T #E 18 CHI28 C FRER %
P4 10 mg/kg {5 8 F AR5 76 B s LR {4 P9 1Y
¥, HAH¥ ST, 00k 11. 136 F
5.953 h,t,,43 514 19. 118 #18.519 h, X FHA%
R TRLBE T 25 B R, TE BR LR, 5 A SO S
W—BGHE R P AREET K C,, (4.074 F
4.226 pg/mL) Hl , WA S EREAR C,.
BERTMRA(P <0.05), MEFRAR BE
B AUC, 53X 156 B S8 S 7E I IR T R X R e
WA BE ) B35 T M. FANG %Y Hogg
THE19 CTHI26 C/KE T BIEY BAERSGH &K
Wi BB B # S8 T, 5030 6 Fi
2 h,C,, SRR 7.26 1 11.03 we/mL, [FREEH
TR T AU XS 25 9 i OB 2R, IS
BEMER T Lt &S Al T AR
BETHEAREES Ef DRY B R TR
RN ZishaeE 5, 45 R R PR X 25 Y 7E 1K
VA AT R AT AR T B AR 288 K A s T, A e 52 o P 245 st
M%7 BRI IR 25 32 LA R AT T R IR

3.4 BBAFR
WENYMAZEEEERBELYNEE
HAARARAE Ok BE , T A 3L AR WA AE 20 °C 24
C 128 CIREE T UK JE 5 78 BB 4 3 14 1 B 2
FERA(t,,,) 43317 21. 243 . 14. 994 F1 14. 656 h,
HO 252 il S JR % Xt 41 R K S BB
76 PRIR R ZFEAEEE 32 MRISOGMR ML A 0 58 #k
IR S BT IS P , S5 SRR WA 0 50% Witk A=
KM /N BE (MICy ) 4351 8 0. 78.,6.25.1. 56
3.125 pg/mL, ASLEH 20 CIREET , 88410
KhFARCEN C,o U H 7. 839 ng/mL, [fi 259
fgﬁ?gfﬁ_tﬁi MICso ( —‘::i%j(% 6. 25 ug/mL Hﬁ
)2 LA AT BRI E KE. ik, BR
IKIBBARET — A 5 &, AT A — BRI B % IR
{8 FH B 5 300 2 (0 50 mg/kg) |, TARTE RN ek
EHBRK, AARRATESER (B —H—
W)o 24 CHI28 CH|ETH C, 5K (13.010
F118.267 pg/mL) , Zat —A~ 5 B 5 1 25 Wk B
ARTF 6. 25 we/mL, [H #4425 5] & 2 30
mg/kg, —HBIK . MR, 253025 BT B 45 R R
RBZE B G RBTR R B S I B A2 R,
RITROR B Y & A

B %3k
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Comparative pharmacokinetics of florfenicol in Japanese eels at different
temperature

LIN Mao"?, CHEN Zhen-qgiang' , JI Rong-xing', YANG Xian-le’, WANG Jian'

(1. Fisheries College, Jimei University, Xiamen 361021, China; 2. Key Laboratory of Healthy Mariculture for the East China
Sea, Ministry of Agriculture, Xiamen 361021, Fujian, China; 3. National Pathogen Collection Center for Aquatic Animals,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: The present study provides a comparative understanding of florfenicol deposition kinetics following
oral administration at a single dose of 30 mg/kg body weight to Japanese eel (Anguilla japonica) at the
temperature of 20, 24 and 28 °C, respectively. Approximate 0.3 mL of blood sample from each eel in these
three groups was collected in a row at the time 0.5, 1, 2, 4, 8, 12, 24 and 36 h after medicated-feed
gavage. The concentrations of florfenicol in eel plasma were detected by reversed-phase high performance
liquid chromatography ( RP-HPLC). The plasma concentration-time data of each eel were analyzed by non-
compartmental methods based on statistical moment theory using DAS software. Pharmacokinetics parameters
of different groups were tested by one-way analysis of variance using SPSS software. It was found that most of
parameters were different significantly between groups (P <0.05). In the three groups at 20, 24 and 28 C ,
pharmacokinetics parameters of peak plasma concentration (C,, ) were (7.839 +1.125), (13.010 +
2.334) and (18.267 + 3.717) pg/mL, and the time to reach the C (T, ) were (6.500 = 2.070),
(4.500 + 1.414) and (3.429 + 0.926) h, respectively. These suggested that eels at higher temperature
absorbed more drug and more quickly. The volumes of distribution (V,/F) were (3. 964 +0.594),
(2.466 £0.672) and (1.841 + 0.485) L/kg, respectively. The difference deduced that more florfenicol
was bound to tissue in eels at lower temperature. The mean residence time ( MRT,, ) and the half-life of drug
(t,,,,) in the three respective groups were (31.503 + 7.117), (22.881 + 4.940) and (22.134 +6.204)
h, and (21.243 + 5.166), (14.994 + 4.293) and (14.656 + 5.061) h. These parameters showed that
the elimination rate of florfenicol in eels at 24 °C or 28 °C was more quickly than that at 20 “C. The areas
under the concentration-time curve ( AUC,_, ) were (235.580 + 62.013), (271.983 + 75.023) and
(353.192 + 92.491) ug - h/mL, respectively. It indicated that the relative bioavailability of florfenicol was
higher significantly in eels at higher temperatue.
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