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The Fundamental Experiments on the Transport of Live Fish—]
The Effects of the Anesthetics and the Fall of Temperature
on the Oxygen Consumption of Fish

Osamu TAMURA, Seiro SHIOZAKI, Kiyoshi FUJIWARA,
and Hiroshi HIRASHIMA

Tests were performed for the effects of several Linds of anes-
thetics and the fall of temperature on the oxygen consumption of catp,
gold fish and the others.

The duration of the anesthesia of fish by tertiary amyl-alcohol
was relatively longer than by the other anesthetic reagents tested. By
using diluted solution of anesthetics, the volume of water in the trans-
port of live fish can be reduced remarkably. For the purpose of re-
ducing water in the transport of live fish, MS222, tertiary amyl-alco-
hol, paraldehyde and quinaldine are remarkably effetive, and the last
three reagents are recommended from economical standpoint. The oxy-
gen consumption of carp can be reduced to less than 40 percent by
the joint use of anesthetics and the fall of temperature by 14°C.
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Table 1 Recovery from short-term effects of anesthesia.

Body- Sfonc. %E)SS I(_;foss i;Op Expo- Water

Fish &e)lght Anes. Eg;%ﬁ) ?Iq—'Q Iﬁlef' li;Sp’filgi Szegceoyl'eilge Survival t(%l‘f)lp-

Zacco platypus | 118 MS 950 0.9 L4 0 15 9/9 20~24°
Peeudorasbora .4 4 250 0.8 IR f_f_}a 1010 . #
Plecoglossus 8.9  »  167 0.5 L6 0 43 /8
Salmo irideus 10.2 7 100 1.9 2.6 0 2.2 7/11 - 7

Cyprinus carpio |cal0l » 100 2.5 1.0 1220 0 45 2/2 14.5°
P ” 7100 LY 60 60 0 4T 2/2
p 7 Qa. 50 1.4 8.7 4.0 14V 0o 9.8 2/2
p 7 Qp. 40 2.0 2.0 3.0 0 55 2/2  »
” . B0 LT 6.0 6.0 0 133 3/3 o~
” ” 750 L0 6.0 6.0 0 &5 2/2

” P s 6 Ly 105 1.5 0 9.5 2/2  14.3°

P 7 Qa4 1% 9.5 9.5 0 13.0 2/2 14.5°

P ” o500 L0 6.0 1400 1400 0 8.3 474  14.4°

” ” 60 0T 1.5 10.5 0 14.0 2/2 14.3

” » Ta. 500~7000 5.0 5.0 0 8.9 3/3 14.5°
o ” » 7000 5.1 15.8' 15.8' 0 228 4/4  #
| 7 7 7 8000 2.5 14.00 140 0 220 2/2 ”

Mierocanthus | 7 o 16006500 59.0 19.0' 0 62.0 1/1  24.8°
Dw%:lgellif?m A R

MS~»-MS222 ; Q. a.---Mixture of quinaldine and ehtyl-alcohol in the ratio of
1 :10 in volume ; Q. p.---mixtnre of quinaldine and propylen glycol in the
ratio of 1 :10 in volume ; ppm---shown here as quinaldine ; T. a...-tertiary
amyl-alcohol ; ’...minute.
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Fig. 3 Time for anesthetization of carp by quinal-
- dine. A---Time required to attain anesthetic
stage 1[; B---duration of narcotized stage;
C.--time required for recovery.
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Table 2 Recovery from long-term effects of anesthesia to carp.

Ist 2nd  2nd
Body- Ist Water
weight lc-g:c. of exp. Anes, Stage g?nc. ?i};?é Recovery Sur- temp. Re-
(g) |Anes. (pp%}) time J reag. (hrs.) Stage Time vival (C) marks
ca 100| T.a. 4000~8000 6.0" 7.0 4000 2.0 0 48 1/1 —
7 7 6.0 7.0" 4000 2.0 0 400 171 —
7 | Qae 60 1.0 30 2.5 5, 22—
' . _ 2L-
Y T.a. 8000 7.00 4000 20.0 0 0/2 aer.
7 Vs 7 14.0° 3000 18.7 0 9 2/2 15.5° 7
” 7 ” 11.5" 2000 18.7 0 0 2/2 7 7
7 7 7 10 1000_, 18.7 0 0 2/2 7 7
” ” ” 1.5 3000 48.0 0 2.5 22 15.4° o
7 7 7 11.07 2500 48.0 0 0 92/2 o
” 7 7 3.0 3000 4.0 0 90 1/2 6.2~7.1° DO
V4 7 7 20°0" 3500 48.0 0 — 0/2 7 7

T.a.---Tetiary amyl-alcohol ; Q.a.---mixture of quinaldine and ethyl-alcohol
in the ratio of 1 :10 in volume ; ppm---shown here as quinaldine ; 2 L-aer...---
2L of solution aerated.
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Table 3 Survial and long-term effects of anesthesthesia to gold fish
in small quantity of water (not aerated, anesthetic stagel[).

2nd 3rd Vol.

Ist 2nd Water

B. W. conc. conc. ‘?i?rrx)é g’;lfé ) \‘(;)vfater temp.
(2 ‘Anes. (ppm) (ppm) (hrs.) Survival (hrs.) Survival (ml) (D)

5~17 Q.a. 25 5 24 2/3 150 12~28
5. 8 ” 25 5 24 0/5 70 12~21
9. 8 7 15 5 24 4/5 48 2/5 50 12~18
4.6 ” 15 5 24 5/5 48 0/5 25 11~20
5.0 4 20 15 14 3/4 25 2/4 16 10~14
5.7 P. 4000 2000 24 3/3 150 12~28
5. 8 ” 4000 2000 24 475 70 12~21
5. 2 4 4000 2000 24 5/5 48 2/% 50 12~18
6. 0 4 4000 2000 20 5/5 48 /15 25 11~20
7.5 4000 2000 14 2/4 25 0/4 16 10~14
5~ MsS 100 30 24 3/3 150 12~28
6. 2 7 100 30 24 5/5 70 12~21
7.6 ” 100 30 24 5/5 48 475 50 12~18
8. 4 4 100 50 24 55 48 4/5 25 11~20
6. 2 7 100 30 14 4/4 25 4/4 16 10~14
5~17 CL 5000 2500 24 0/3 150 12~28
5. 4 4 3000 1500 24 0/5 70 12~21
8. 0 7 1500 1000 24 0/5 48 0/5 50 12~18
5~T T.a. 3000 1500 24 3/3 150 12~28
5.5 7 3000 1500 24 475 70 12~21
6. 6 7 5000 1500 24 415 48 1/5 50 12~18
6. 0 7 5000 1500 24 5/5 43 375 25 11~20
6. 2 7 5000 1500 14 2/4 25 2/4 16 10~14
b~7 Cont. 0 0 24 5/3 150 12~28
5. 8 4 0 0 24 5/5 70 12~21
7.0 7 0 0 24 5/5 48 2/5 50 12~18
6. 4 ” 0 0 24 5/5 43 575 25 11~20
3.0 7 0 0 14 374 25 2/4 16 10~14

Q. a---Mixture of quinaldine and ethyl-alcohol in the ratio of 1 :10 in
volume ; ppm---shown here as quinaldine ; P...- --paraldehyde ; MS----.. MS222 ;
ClL.eeees chloral hydrate ; T. a.---tertiary amyl-alcohol ; Cont.---control.
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<ARE 100 I LIKE70DIECRB IR EBE LIcEe T—RK BT & Fk—,
23.5°CT MS 222 - 30ppm TUIFALICHBO #9 2 o LFR % RL, MS222-
20ppm L= 7 ¢ —~ A7 aa~a 2000ppm - X7 7 5= e ¥ 2000ppm - [F1500ppm &
i, ARX VP LEVEFEREEZRL. HLBREZREOERESRRD s ERTIW
TH55. DR UL AKEINNCH L EE/ODH TRBEIR LB L EET—2K
BIIET L FigE—, 23.5°C T MS222 30ppm - =7 2 — » 7 2~ 22000ppm « <>
7 7= e ¥ 2000ppm « FF 15 4 > 15ppm TIX, M dSTROK 2 LOEERMEZRL
7z.
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thetic reagents.

A---Mean value of 3 individuals at temper-
ature 12°C in the ratio of body weight and
volume of water 100:100 in vessel loosely
closed ; TA---tertiary amyl-alcohol; MS---
MS222; C---control.

B---Mean value of 3 individuals at temper-
ature 23°C in the ratio of body weight and
volume of water 100:70 in vessel tightly
closed.

C.--Mean value of 3 individuals at temper-
ature 23.5°C in the ratio of body weight
and volume of water 100:70 in vessel tightly
closed.

D..-Mean value of 3 individuals at temper-
ature 23.5°C in the ratio of body weight
and volume of water 100:70 in vessel tightly
closed.
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