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Groups B, C, and D: orally administration of norfloxacin with
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’ norfloxacin with the dosages of 30 mg/kg, 50 mg/kg and 100 mg/kg
Bouin’s 24 h, respectively for 5 d continuously.



1211

(B/F
C/G D/H ) ;
R B F
(B/C/D F/G/H )4
2 s 240h 4
> > > ,
(B F C G D
H) 240 h 4
240 h
= 035 @ 13 serum
2 030L @ liver
& a5 kidney ' 7
+>E€ £ 025} uﬁknl cr:'l)ilage ? ‘
T8 ﬁ o KA
5 E 020} o % ZRE g
25 7 7 /B x
E g oist Z x 7 .1?
= 8010- ﬁ ﬂf % ﬁ ﬂf—
g 0 OMH P B
S oost . 10 R % % R
s o A i g b
FEF], bEr] B P S et
B C D F G H
415 group
2 240 h
B C D 30 mg/kg 50 mg/kg 100 mg/kg
3d;F G H 30 mg/kg 50 mg/kg 100 mg/kg

5d.

Fig. 2 Residue of norfloxacin 240 h after drug withdrawal in
Acipenser baerii
Groups B, C, and D: orally administration of norfloxacin with
the dosages of 30 mg/kg, 50 mg/kg and 100 mg/kg respectively
for 3 d continuously; Groups F, G, and H: orally administration of
norfloxacin with the dosages of 30 mg/kg, 50 mg/kg and 100 mg/kg
respectively for 5 d continuously.
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Fig. 3 Histologic results of the liver tissues in Acipenser baerii
H: hepatocyte; PL: hepatocyte plate; Si: sinusoid.
a. Control group, normal liver tissue; b. The liver tissue of group G after drug withdrawal 24 h; c. The liver tissue of groups D and H
after drug withdrawal 24 h; d. The liver tissue of group G after drug withdrawal 24 h; e. The liver tissue of groups D and H after drug
withdrawal 24 h; f. The liver tissue of groups D and H after drug withdrawal 240 h. Arrows in b—f mean damaged tissues.
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Fig. 4 Histologic results of the kidney tissues in Acipenser baerii
CT: collecting tublur; PT: proximal convoluted tubule; DT: distal convoluted tubule; LT: lymphoid tissue; G: glomerulus.

a. Control group; b. The kidney tissue of group G after drug withdrawal 24 h; c. The kidney tissue of groups D and H after drug with-
drawal 24 h; d. The kidney tissue of groups D and H after drug withdrawal 240 h. Arrows in b—d mean damaged tissues.
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Fig. 5 Histologic results of the cartilage tissues in Acipenser baerii
NS: notochord sheath; SC: spinal cord; HC: hyaline cartilage; PC: perichondrium; C: chondrocyte; M: matrix; R: cartilage capsule.
a. Control group; b. Control group; c. Control group; d. The cartilage tissue of groups D and H after drug withdrawal 24 h; e. The
cartilage tissue of groups D and H after drug withdrawal 24 h; f. The cartilage tissue of groups D and H after drug withdrawal 240 h.
Arrows in d—f mean damaged tissues.
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Norfloxacin accumulation rule and toxicity to Siberian sturgeon
(Acipenser baerii Brandt)

WANG Dil, LI Shaowul, FENG Juan® 3, LU Tongyan1
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3. Key Laboratory for Exploitation & Utilization of Marine Fisheries Resources in South China Sea, Ministry of Agri-
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Abstract: Norfloxacin is an efficacious broad-spectrum antibiotic that has been used widely to prevent and control
fish bacterial diseases. However, no comprehensive study has examined the toxicity of norfloxadin to aquatic
animals. Siberian sturgeon is the principle sturgeon species cultured in China and has high scientific research and
production value. Quinolones occasionally cause an abnormal spinal column in Siberian sturgeon when used to
control bacterial diseases. Thus, we investigated the accumulation rule and toxicity of different norfloxadin dos-
ages and exposure times in Siberian sturgeon. Norfloxacin was given orally to experimental fish at dosages of 0,
30 mg/kg, 50 mg/kg, and 100 mg/kg for 3—5 d. Blood, liver, kidney, and cartilage were collected for 24-240 h. The
quantities of drug retained in the four tissues were determined, and histological sections of the liver, kidney, and
cartilage were observed. The results showed that the concentrations of norfloxacin in the four Siberian sturgeon
tissues increased gradually with increasing norfloxadin dosage and time in a trend of kidney > cartilage > liver >
serum. Significant differences in liver, kidney, and cartilage drug concentrations were detected when norfloxadin
was given to fish at the same dosage but for different durations. These differences disappeared after withdrawal for
240 h. The histology indicated that the liver and kidney were damaged when norfloxadin was given to fish at 50
mg/kg for 5 d, and the damage appeared to be more serious at 100 mg/kg for 3—5 d. Damage to the liver, but not
the kidney, recovered gradually during the 240 h withdrawal. The number of chondrocytes near the perichondrium
decreased in cartilage when norfloxadin was given at 100 mg/kg for 3—5 d but recovered gradually during the 240
h withdrawal. These results suggest that the norfloxadin dosage should be no more than 50 mg/kg and that expo-
sure time should be < 5 d to prevent liver, kidney, and cartilage damage. Based on these results, norfloxadin ex-
hibited potential damage to the liver, kidney, and cartilage in Siberian sturgeon, suggesting that the dosing regimen
must be strictly followed in sturgeon aquaculture. Further study is needed to describe norfloxadin metabolism,
residue, and damage repair. Suitable Chinese herbal medicines could be used to promote cartilage differentiation
and repair.
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