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Studies on the Anesthetic Effects of Eugenol
to Kuruma Prawn Juveniles

Hiroko Isurora, Osamu FUukUHARA, Seiji SAKAGUCHI

The accomplishment of an effective anesthetizer to immobilize shrimps temporarily for various
research procedures such as weighing, tagging, measuring, photographing, etc. has been expected.

As it is said that Eugenol has the anesthetic effect to shrimps, this substance was examined
for Kuruma prawn, Penacus japonicus BATE, and following results were obtained.

1) Juveniles of the prawn were anesthtized in a short time in sea water containing over 200 ppm
of Eugenol, when the substance was prepared as the mixture of following formula*;

Eugenol ............. .. ... .l 10.7 g
Lauryl sodium sulfate .............. 50g
Sodium pyrosulfite .................. 0.lg
Methanol .........ccovivinnnnnn 42.8 ml
Distilled water .................... 55.5 ml

2) The useful range of the concentration was 50 to 200 ppm as Eugenol in the case of the
prawn.

3) The higher concentration and higher water temperature remarkably shortened the time
required for anesthesia. ‘

4) The recovery from anesthesia showed a tendency to require longer time after longer ex-
posure condition, but the most prawns recovered within 1 hour except low water temperature
cases. .

5) Starvation, molting and low chlorinity of the environmental medium effected to the reduc-
tion of the time required for anesthesia. It seems that the physiological conditions which increase
the water contents of prawn bodies induce the shortening of the time required for anesthesia.

6) To examine the effects of the anesthesic treatment to the growth and survival of the juve-
niles, the experiments were carried out extending over 20 days. It was appeared that the anesthe-
tic treatment had no serious effect on the growth and survival of the juveniles in comparison with
control. From these results, it is concluded that Eugenol can be applicable to Kuruma prawn
juveniles effectively and safely as an anesthetizer with the formula stated above.
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Concentration of the mixture

60 (ml/ml)
20l J w1 /2000
L <% ........... 1/1000

80 s 1 /500

Percent of the anesthetzed juveniles in each anesthetic level

012345678 910 15 20 25 30 35 40 45 60
Time requrired for anesthesia (min.)

Level of anesthesia based on the behavioral responses of the shrimp.

Arrengement of the anesthesia in behavioral sequence.

Level Behavior
A Reactive to external stimuli and equilibrium normal.
B Repeating vertical movements near the water surface.
C Falling to the bottom with lateral side down and turning round.
D Total loss of reactivity and lying upside down.

Fig. 1. The behavioral changes of the juveniles in the sea water containing the anesthetic at three
levels of concentration.
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Table 1. The characteristics of recovery from anesthesia.

Concentration Number Exposure Mean body Rate of Range of recovery
on the mixture of time length recovery time
(ml/ml) shirmps (min.) (cm) (%) (min.)
20 0 1.93 100 3720''-16"20""
1/500 20 5 1.83 80 67384845
20 10 1.88 40 19720 "—over 1-29’
20 15 1.64 0
20 0 . 2.14 100 1072577-32°15"
30 5 2.09 90 6'58""-36'23""
20 ’ 10 2.09 90 21157'-53’
1/1000 20 15 2.45 85 194877
20 20 2.37 80 29745’-50"
20 30 2.41 10 46’307-50"30""
20 45 2.31 0
30 0 2.52 97.5 8745467
30 15 2.45 85 13457-103’55""
1/1500 50 30 2.51 56 26750"'-119755"7
50 45 2.49 20.2 55’25’1387
20 60 2.37 0
20 80 2.34 0
20 0 2.42 100 2/-23715""
20 5 2.53 100 11257727’
20 15 2.72 100 14247
1/2000 20 30 2.51 100 15/-31"
20 60 2.47 95 13-29730""
20 120 2.13 40 20’30°"—48’
20 180 2.40 20 31'37""—
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Fig. 2. The relationship between the exposure time at D-level of anesthesia and the rate of

recovery at the water temperature of 24.2-25.2°C.
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Fig. 3. The effect of temperature on the time required for anesthesia. The concentration

of the mixture

is 1/1000 (mifml)
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Fig. 4. The effect of temperature on recovery time from anesthesia. The concentration of the mix-
ture is 1/1000 (m!/ml)
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Table 2. Time required for anesthesia with different body length.

Range of Number of Time required cv
Body length shrimps for anesthesia SD (%)
(cm) (min.)
0.8-1.0 I 5.50
1.0-1.2 8 5.53 1.5 27.6
1.2-14 23 5.65 1.5 26.6
1.4-1.6 4 7.56 3.6 48.2
1.6-1.8 9 5.16 3.3 64.6
1.8-2.0 12 4.34 2.6 59.4
2.0-2.2 12 6.24 34 53.9
2.2-2.4 19 5.32 2.8 52.4
2.4-2.6 16 9.76 4.6 46.8
2.6-2.8 7 7.92 34 43.2
2.8-3.0 6 - 9.85 4.9 49.8
3.0-3.2 4 6.30 3.1 48.9
3.2-3.4 2 15.21 7.8 51.4

Table 3. The effect of molting on the time required for

anesthesia.
Molting Intermolt
Number of shrimps 15 108
Time for anesthesia 2.78 7.12
(min.)
SD 0.99 3.61
cv 35.4 50.6
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Fig. 5. The effect of immersion in fresh water for one hour on the time required for anest-
hesia. The concentration of the mixture is 1/1000 (ml/m!) and water temperature is
23.0°C and mean body length of the shrimp is 2.5 cm.

FEKEEE L, FHKE23cm offx e A, 24 BMTHRECHE Lok, £E2E- cMBEREC
DT 1/1,000 JRETHBTERBZUE Lz, EKOERBEIMHBBITE 2HEITL VAE L1, £
BiER % Fig. 6 [TRT, ZOHR, EERE3.28L U TOHAITE, 24 MEBROEEZR ) BAKITONWTE

100 3

[~ -]
o

Percent of anesthetized shrimps

6 0 4
Original .
Lot . Mortality
40 1 No. Chlo;‘/;mty QE:E:;: of (after 24 hrs.)%
I 1.59 27 74
I 3.28 25 36
il 6.55 25 16
v 9.75 25 20
20 1 vV oo13.11 25 20
VI 16.22 25 8

o 1 2 3 4 5 6 1 8 9 1o

Time required for anesthesia (min.)

Fig. 6. The effect of low chlorinity of the medium on the time required for anesthesia. Water
temperature is 23.0°C and concentration of the mixture is 1/1000 (mil/ml).
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Fig. 7. The effect of starvation on the time required for anesthesia.
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Table 4. The effects of the anesthetic treatment on growth and survival of the juveniles.

Time required Initial Final Survival
for anesthesia body length body length rate
(min.) (cm) (cm) (%)
Ariesthetized <5 0.89+40.11 2.154+0.49 54.2
>5 ” 1.814-0.29 65.0

Control 0.894-0.11 2.194-0.33 64.2
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Table 5. Water contents of the juvenile shrimps.

The prawn anesthetized within 3 min. in the The prawn anesthetized over 3 min. in .
medium containing 1000 ppm of the mixture the medium containing 1000 ppm of the
mixture
Number  Water Mean body Number Water Mean body
Date of Contents SD CV length of contents SD CV length
shrimps (%) (%) (cm) shrimps (%) (%) (cm)
72 8/23 8 80.6 29 3.6 2.46 17 77.5 26 3.3 2.68
10/6 4 76.7 26 34 1.26 8 728 09 L3 1.16
10/6 1 77.3 4.33 16 73.8 14 2.0 3.62
10/23 4 78.4 2.1 2.7 — 5 79.5 1.5 1.9 —
10/23 5 80.1 1.1 1.3 — 4 775 0.7 09 —
10/25 2 81.2 06 0.7 — 2 77.8 1.2 1.5 —
73 822 8 79.3 1.5 1.9 2.76 11 71.7 1.7 2.2 2.41
8/27 6 71.5 2.8 3.6 3.14 14 76.8 2.0 26 3.16
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