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Study on transdermal penetration effects of Acorus tatarinowii essential
oil and water soluble azone to fish anesthetics

WANG Wenhao" 2, DONG Hongbiao“, SUN Caiyunl’ 2, DUAN Yafei” 3, LI Hua2’3,
LIU Qingsongz’ 3, ZHANG Jiasongz‘ ’, ZENG Xiangbing2
(1. National Demonstration Center for Experimental Fisheries Science Education (Shanghai Ocean University), Shanghai 201306,
China; 2. South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences/Key Laboratory of South China
Sea Fishery Resources Exploitation & Utilization, Ministry of Agriculture and Rural Affairs, Guangzhou 510300, China,
3. Sanya Tropical Fisheries Research Institute, Sanya 572000, China)

Abstract: This study compared the penetration effects of two common penetration enhancers (PE) (Acorus tatarinowii essential oil
and water soluble azone) with different mass fractions (1%, 4%, 7%, 10% and 1%, 3%, 5%, 10%) on the juvenile Lateolabrax macu-

latus absorbing eugenol and MS-222. The results show that: 1) PEs could reduce the time of anaesthesia and recovery significantly,
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and reduce the dosage of anesthetics to achieve similar anesthetic effects. 2) With increasing mass fraction of PE, the penetration ef-

fect first enhanced and then weakened. 3) The optimal mass fraction of penetration of 4. tatarinowii essential oil and water soluble

azone on eugenol or MS-222 were 7% and 3%, respectively. According to the antioxidant index of the gill tissue, we found that:

1) After soaking the fish in the anesthetics, the activities of peroxidase (POD), superoxide dismutase (SOD), catalase (CAT) and the

concentrations of malonaldehyde (MDA), glutathione (GSH) increased in the gill tissue of L. maculatus (P<0.05). 2) The activities of

SOD, CAT and the concentrations of MDA and GSH in the gill tissue of the PE anesthesia group were significantly lower than those

of the control group (P<0.05).

Key words: Lateolabrax maculatus; Anesthetic; Penetration enhancers; Acorus tatarinowii essential oil; Water soluble azone
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Figure 1

Time to achieve sedation, anesthesia and complete resuscitation of L. maculatus (n=10)

a. Eugenol (E) + 4. tatarinowii essential oil (S); b. MS-222 (M) + A. tatarinowii essential oil (S); c. Eugenol (E) + water soluble azone (D);
d. MS-222 (M) + water soluble azone (D); values with different letters were significantly different (P<0.05).
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Figure 2 Time to achieve sedation, anesthesia and complete resuscitation of L. maculatus (n=10)

E. Eugenol; S. A. tatarinowii essential oil; D. Water soluble azone; M. MS-222; values with different letters were
significantly different (P<0.05); N. Not observed
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Figure 3  Antioxidant indices of gill tissue (n=5)
a. POD; b. SOD; c. CAT; d. MDA; e. GSH; AC. Control group; EC. 10 mg-L ! eugenol; ES. 8 mg-L ! eugenol + 7% A. tatarinowii essential oil;
ED. 8 mg'L ! eugenol + 3% water soluble azone; MC. 50 mg-L ' MS-222; MS. 40 mg'L ' MS-222 + 7% A. tatarinowii essential oil; MD. 40 mg-L !
MS-222 + 3% water soluble azone; values with different uppercase or lowercase letters were significantly different.
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