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Abstract: Anaesthetic effect of nutmeg powder, Myrisitca fragrans
Houtt. on young common carp (Cyprinus carpio L.) were studied in
the laboratory. Three concentrations of nutmeg powder (300, 400
and 500 mg/l) were investigated. The best results were achieved
with a concentration of 500 mg/l as the anaesthesia time was
13.83 minutes and the recovery time was 31.3 minutes. The
studied characteristics are times of anaesthesia and recovery
according to anaesthesia and recovery stages and biochemical
indices of blood serum (ALP, AST, ALT, LDH and CK). Results
showed that anaesthesia time decreased with increasing
concentrations of nutmeg powder, and there were significant
differences (P<0.05) in anaesthesia time between the different
concentrations. Results revealed also direct relationship between
recovery time and concentrations of the anaesthetic, with
significant differences (P<0.05). Results of the current study
indicated that differences in nutmeg powder concentrations effects
had no significant differences (P>0.05) on the biochemical indices
(ALP, AST, ALT, LDH and CK) measured immediately after
anaesthesia. Also, there were no significant differences (P>0.05)
between these biochemical indices for anaesthetic fishes compared
with control fishes. Based on the present results, nutmeg can be
recommended as a very suitable, economically advantageous and
easy accessible anaesthetic for fishes. It has no any side effects on
fishes and doesn’t represent ecological or hygienic risks.
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INTRODUCTION
During aquaculture and stocking activities, fishes are faced with
several potential stressors, in particular, transportation, capture and
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handling procedures, a highly crowded and confined farming
environment, possible air exposure and variation in water quality are all
factors that may increase the stress level of organisms (Zahl et al., 2012),
and have significant effects on fish physiology and survival (Harmon,
2009).
Fish stress and mortality can cause significant losses of resources and
productivity in both capture and culture systems (Davis, 2010).
Anaesthetics are used with increasing frequency in aquaculture, mainly
to reduce the stress and to prevent mechanical damage to fishes during
handling. Their use is particularly common in stripping, marking,
biometry, health checks, etc. (Ross & Ross, 1999).
Different anaesthetic agents such as MS222, quinaldine, benzocaine, 2phenoxyethanol, methomidate, isoeugenol and propofol were used to
anaesthetize fishes in aquaculture. Most researchers have tried to find
the best and most efficient anaesthetic agent with the least side effects
(Kiessling et al., 2009). Organic farming of agricultural and horticultural
crops is being used as a popular venture in the direction of sustained and
eco-friendly food production activity. Organic farming looks for
alternatives to those chemicals that are currently being used in
aquaculture, and the anaesthetics are one such important input, as a
result, different natural anaesthetics were investigated to compare their
effectiveness with chemical products (Taylor & Roberts, 1999).
Dry nutmeg Myrisitca fragrans powder is a common medicinal plant
available in all medicinal plant stores, and is not expensive. To our
knowledge, no report research was conducted on effect of the nutmeg
powder extract towards anaesthetics in fishes. Various researches
discovered the therapeutic values of nutmeg powder; mace and seed of
nutmeg possess anti-inflammatory effect (Murcia et al., 2004), anticancer effect (Olajide et al., 1999), anti-glycation (Kazeem et al., 2012),
anti-diarrhea (Grover et al., 2002), antioxidant and antimicrobial effect
(Kazeem et al., 2012; Suthagar et al., 2012; Ashish et al., 2013). The aim
of the present study was to evaluate the anaesthetic effects of nutmeg
powder on some biochemical characteristics of blood serum of young
common carp C. carpio.
MATERIALS AND METHODS
The experiment was conducted on young common carp (average
length 8.05 ± 1.18 cm and average weight 8.01 ± 1.21 gm). They were
brought from the fish farm of Marine Science Center, University of
Basrah, and kept in aquariums with dimensions of 50 x 30 x 30 cm.
Experimental fishes were acclimated for a minimum of two weeks prior
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to the onset of experiments. During acclimation period, fishes were fed
with commercial pellets. Aquariums were cleaned by siphoning the feces
and non-consumed feed. Fishes used in the experiment (two specimens
for each run) were unfed for 24 hours prior to the experimental trial as
suggested by Brown (2011). Three concentrations (300, 400 and 500
mg/l) of nutmeg powder (Fig. 1) were prepared according to Al-Jashami
et al. (2002) with little modification according to Al-Niaeem (2006).
Three replicates in each concentration were used. Aquariums of
dimensions of 24 x 14 x 10 cm were used for anesthetization and
recovery aquariums were with dimensions of 50 x 30 x 30 cm. Water
temperature in aquariums during the experimental trials was 23° C, pH
was 7.6 and salinity was 3.5 mg/l. Anaesthesia time (total loss of
equilibrium, no body movements, no reaction to external stimuli and
decrease in opercula rate) and recovery time (recovery of equilibrium,
body movements and response to external stimuli) were measured to the
nearest minutes.
Fishes were weighed and transferred to a recovery aquarium that had
been filled with aerated freshwater at the same time of preparation the
anaesthetic baths. In the recovery aquarium, the fishes were monitored
continuously to determine time to full equilibrium. The studied
characteristics were times of anaesthesia and recovery according to
anaesthesia and recovery stages and biochemical indices of blood serum.
The blood samples from each fish of different groups were collected by
suction of the caudal peduncle. Blood plasma was then separated by
centrifugation for three minutes at 1500 rpm (Yang & Chen, 2003). The
levels of serum enzymes were assayed according to the instructions
provided with the corresponding enzymatic kits. These enzymes were
alanine aminotransferase (ALT), aspartate aminotransferase (AST),
alkaline phosphatase (ALP), lactic dehydrogenase (LDH) and creatine
kinase (CK).
By application of SPSS (version 18), the data were subjected to oneway analysis of variance (ANOVA) to determine the difference between
the means and the significant differences were tested by LSD Test.
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Figure 1: Nutmeg, Myrisitca fragrans.

RESULTS
Table (1) shows the anaesthesia and recovery time of young common
carps. Anaesthesia time decreased with increasing concentrations of
nutmeg powder. At a concentration of 500 mg/l, the time to reach a
complete anaesthesia was 13.83 min. which is significantly different
(P<0.05) from the other concentrations (300 and 400 mg/l). There was a
clear direct relationship between recovery time and concentrations of
the anaesthetic, with significant decrease (P<0.05). The longest recovery
time was 31.3 minutes at a concentration of 500 mg/l, while the shorter
recovery time was 11.38 at a concentration of 300 mg/l nutmeg powder.
Table 1: Effect of nutmeg powder concentrations on anaesthesia and recovery time
(min.) in common carps (Mean ± SD).

____________________________________________________________________________________
Concentration (mg/l)

Anaesthesia time (min.)

Recovery time (min.)

____________________________________________________________________________________
300
400
500

55.30 ± 1.21a
34.83 ± 0.75b
13.83 ± 0.40c

11.38 ± 0.75a
21.67 ± 1.21b
31.30 ± 1.21c

____________________________________________________________________________________
Different letters in the same column are significantly different (P<0.05).

Table (2) shows the effects of nutmeg powder concentration for
anaesthesia on the blood serum biochemical indices of common carp.
The 55.3 min., 34.83 min. and 13.83 min. exposure to nutmeg powder at
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a different concentration had no significant (P>0.05) effects on the
biochemical indices (ALP, AST, ALT, LDH and CK) measured immediately
after anaesthesia. Also, there were no significant (P>0.05) differences
between these biochemical indices for anaesthetic fishes compared with
controlled fishes.
The highest ALP concentration was 69.75 Ul/l for control fishes and
the lowest was 61.5 Ul/l for fishes anaesthetic by 500 mg/l of nutmeg
powder. The highest ALT concentration was 6.3 Ul/l for control fishes
and the lowest was 5.55 Ul/l for fishes anaesthetic by 400 mg/l of
nutmeg powder. The highest AST concentration was 52.75 Ul/l for
control fishes and the lowest was 44.35 Ul/l for fishes anaesthetic by 500
mg/l of nutmeg powder. The highest CK concentration was 44.87 Ul/l for
control fishes and the lowest was 40.45 Ul/l for fishes anaesthetic by 400
mg/l of nutmeg powder. The highest LDH concentration was 84.5 Ul/l for
fishes anaesthetic by 500 mg/l of nutmeg powder and the lowest was
78.9 Ul/l for fishes anaesthetic by 400 mg/l of nutmeg powder.
Table 2: Effect of nutmeg powder concentrations on blood serum biochemical enzymes
of common carp anaesthesia (Mean ± SD).

Parameter
(Ul/l)
ALP
ALT
AST
CK
LDH

Control
69.75 ± 4.59a
6.30 ± 0.56b
52.75 ± 3.74c
44.87 ± 4.84d
80.9 ± 3.67e

300 mg/l
65.25 ± 3.88a
5.70 ± 0.42b
47.25 ± 3.88c
42.77 ± 3.64d
83.30 ± 3.82e

400 mg/l
64.75 ± 3.18a
5.55 ± 0.35b
44.4 ± 1.27c
40.45 ±4.51d
78.9 ± 4.55e

500 mg/l
61.5 ± 2.54a
5.95 ± 0.07b
44.35 ± 4.03c
44.33 ± 3.88d
84.5 ± 3.34e

Different letters in same row are significantly different (P<0.05).

DISCUSSION
The results of the present study showed that anaesthesia time
decreased with increasing concentrations of nutmeg powder, and there
were significant differences (P<0.05) in anaesthesia time between
different concentrations (300, 400 and 500 mg/l). Also, the results
revealed direct relationship between recovery time and concentrations
of the anaesthetic, with significant differences (P<0.05). When using
anaesthetics, it is expected that there will be a strong negative
correlation between the applied concentration and the time required to
induce anaesthesia to the desired stage, as observed previously for
several fish species (Weber et al., 2009; Pawar et al., 2011; Kamble et al.,
2014). Long exposure to anaesthetic led to more anaesthetic absorption
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by fish which, in turn, lengthened the recovery time. On the other hand,
Weyl et al. (1996) pointed out that compared with anaesthesia duration,
anaesthetic concentration plays more important role on the recovery
time. It is believed that anaesthetic is taken up by the fish through a
concentration gradient at the gill interface. Therefore, when equilibrium
level established between the gill and anaesthetic solution, no further
anaesthetic will be taken up by the fish, and during recovery, the
anaesthetic agent is leaked through such gradient.
Results of the current study indicated that the 55.3 min., 34.83 min.
and 13.83 min. exposure to nutmeg powder at different concentrations
had no significant differences (P>0.05) on the biochemical indices (ALP,
AST, ALT, LDH and CK) measured immediately after anaesthesia. Also,
there were no significant differences (P>0.05) between these
biochemical indices for anaesthetic fishes compared with controlled
fishes. Biochemical indices of blood can provide important information
about the internal environment of the organism (Masopust, 2000).
Values determined in the present study suggest that internal
physiological rolls of organs and tissues of carp are not altered by
nutmeg anaesthesia.
Based on results of the present study, nutmeg can be recommended as
a very suitable and easy accessible anaesthetics for fishes. Moreover, as
an advantage, it refers to natural substance which has no any side effects
on fishes and does not represent any ecological or hygienic risks.
REFFERENCES
Al-Jashami, K.J.; Al-Biaty, N.M.; Al-Obeady, H.J. & Al-Jebury, A.G. (2002).
New anaesthetic for common carp, Cyprinus carpio (L.) fish. Iraqi J.
Agric., 7(1, Spec. Issue): 111-116. (In Arabic).
Al-Niaeem, K.S.K. (2006). Infection distribution of fish parasites in Basrah
province and pathological effects of Saprolegnia sp. and its
susceptibility to some plant extracts. Ph. D. Thesis, Coll. Agric., Univ.
Basrah: 172 pp. (In Arabic).
Ashish, D.G.; Vipin, K.B.; Vikash, B. & Nishi, M. )2013(. Chemistry,
antioxidant and antimicrobial potential of nutmeg (Myristica
fragrans Houtt.). J. Genet. Eng. Biotechnol., 11(1): 25-31.
Brown, L.A. (2011). Anaesthesia for fish. Viet. Fish, 8(2): 68-70.
Davis, M.W. (2010). Fish stress and mortality can be predicted using
reflex impairment. Fish Fish., 11(1): 1-11.
Grover, J.K.; Khandkar, S.; Vats, V.; Dhunnoo, Y. & Das, D. (2002).
Pharmacological studies on Myristica fragrans as antidiarrheal,

Anaesthetic effect of nutmeg powder on young common carp

285

hypnotic, analgesic and hemodynamic blood pressure parameters.
Methods Find. Exp. Clin. Pharmacol., 24(10): 675-680.
Harmon, T.S. (2009). Methods for reducing stressors and maintaining
water quality associated with live fish transport in tanks: a review
of the basics. Rev. Aquacult., 1: 58-66.
Kamble, A.D.; Saini, V.P. & Ojha, M.L. (2014). The efficacy of clove oil as
anesthetic in common carp (Cyprinus carpio) and its potential
metabolism reducing capacity. Int. J. Fauna Biol. Stud., 1(6): 1-6.
Kazeem, M.I.; Akanji, M.A.; Hafizur, R.M. & Choundhary, M.I. (2012).
Antiglycation, antioxidant and toxicological potential of polyphenol
extracts of alligator pepper, ginger and nutmeg from Nigeria. Asian
Pac. J. Trop. Biomed., 2(9): 727-732.
Kiessling, A.; Johansson, D.; Zahl, I.H. & Samuelsen, O.B. (2009).
Pharmacokinetics, plasma cortisol and effectiveness of benzocaine,
MS-222 and isoeugenol measured in individual dorsal aortacannulated Atlantic salmon (Salmo salar) following bath
administration. Aquaculture, 286: 301-308.
Masopust, J. (2000). Clinical biochemistry. Karolinum, Prague. 832 pp. (in
Czech).
Murcia, M.A.; Egea, I; Romojaro, F.; Parras, P.; Jimenez, A.M. & MartinezTome, M. (2004). Antioxidant evaluation in dessert spices
compared with common food additives. J. Agric. Food Chem., 52(7):
1872-1881.
Olajide, O.A.; Ajayi, F.F.; Ekhelar, A.L.; Awe, S.O., Makinde, J.M. & Alada,
A.R.A. (1999). Biological effects of Myristica fragrans (nutmeg)
extract. Phytother. Res., 13(4): 344-345.
Pawar, H.B.; Sanaye, S.V.; Sreepada, R.A.; Harish, V.; Suryavanshi, U. &
Ansari, T.Z.A. (2011). Comparison of efficacy of four anesthetic
agents in the yellow seahorse Hippocampus kuda (Bleeker, 1852).
Aquaculture, 311(1-4): 155-161.
Ross, L.G. & Ross, B. (1999). Anesthetic and sedative techniques for
aquatic animals. 2nd edition. Blackwell Publ., Oxford, 159 pp.
Suthagar, P.P.; Roziahanim, M. & Shanmugapriya, P. (2012).
Determination of antibacterial activity of essential oil of Myristica
fragrans Houtt. using tetrazolium microplate assay and its cytotoxic
activity against vero cell line. Int. J. Pharmacol., 8(6): 572-576.
Taylor, P.W. & Roberts, S.D. (1999). Clove oil: an alternative anesthetic
for aquaculture. N. Am. J. Aquacult., 61(4): 150-155.
Weber, R.A.; Peleteiro, J.B.; García Martin, L.O. & Aldegonde, M. (2009).
The efficacy of 2-phenoxyethanol metomidate, clove oil and MS-222
as anaesthetic agents in the Senegalese Sole (Solea senegalensis

286

Al-Niaeem et al.

Kaup, 1858). Aquaculture, 288(2):147-150.
Weyl, O.; Kaiser, H. & Hecht, T. (1996). On the efficacy and mode of action
of 2-phenoxyethanol as an anaesthetic for goldfish, Carassius
auratus (L.), at different temperatures and concentrations.
Aquacult. Res., 27(10): 757-764.
Yang, J-L. & Chen, H-C. (2003). Serum metabolic enzyme activities and
hepatocyte ultrastructure of common carp after gallium exposure.
Zool. Stud., 42(3): 455-461.
Zahl, I.H.; Samuelsen, O. & Kiessling, A. (2012). Anesthesia of farmed fish:
implications for welfare, Fish Physiol. Biochem., 38: 201-218.

