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The influence of repeated bleeding and anesthetization
on change of blood sugar of fish

Masayuki Furuichi and Yasuo Yone
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Iig. 1. Change of the blood sugar content
of red sea bream obtained by repeated bleed-
ing* and one-time bleeding** with or with-
out anesthetization.

* Four to five fish in each group were
anesthetized at each bleeding time with
various anesthetics in an aquarium, and
were bled by inserting a 1 ml-tuberclin
syringe into the Cuvierian duct. 0.05ml
of blood (0.02~0.03 % of body weight)
was drawn out at each time from each
fish. After bleeding, they were trans-
ferred into another aquarium and were
kept there until the next bleeding time.
Each value on the graff represents an
average of the values shown in Table
1. (—0—).

** Three different fish taken out of an
aquarium were anesthetized in other
aquarium at each bleeding time and
were bred. Each value on the graff repre-
sents an average of three fish. (—@—).
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Table 1. Influences of various anesthetics on the change of the blood
sugar content of red sea bream obtained by repeated bleeding.

Blood sugar (mg/dl)
Anesthetics fish no. Body wt. - — T
- ) ‘ 0 after 1 hr. 2 3 5 77 ]
| 1 240 39 199 220 212 293 324
J 2 205 | 48 101 150 199 196 252
None \ 3 165 | 50 56 68 62 65 69
| 4 210 45 85 88 107 78 96
] 200 | 54 160 212 257 243 298
! 1 175 | sl 68 77 103 105 116
2 153 | 57 88 129 158 193 209
Ur(%%%%ngpm) 3 172 : 35 74 108 108 205 183
4 154 53 53 49 49 63 90
5 159 l 43 69 80 85 80 100
1 ‘ 170 34 62 89 116 i25 125
Quinaldine 2 180 40 73 108 124 173 149
(20 ppm) 3 ‘ 155 29 48 82 101 93 130
o 4 160 25 65 88 86 85 85
; 1 ‘ 153 ‘ 34 43 48 69 75 81
‘ 2 165 36 43 48 63 63 66
M§1§§2ppm) 3 | 210 | 43 44 51 92 65 108
4 180 | 48 50 65 65 95 153
5 [ 190 | 32 45 56 76 58 83
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Fig. 2. Change of the blood sugar content
of fish in the glucose tolerance test.

The fish were anesthetized by the method
shown in Fig. 1, and 1.67 g of glucose
per 1kg of body weight was inserted
into the stomach.

O by repeated bleeding with MS-222

(—— with glucose, --- without)
® by one-time bleeding with urethane
(—— with glucose, - -~ without)

Each value obtained by the one-time
bleeding method represents an average
of three fish.
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Fig. 3. Change of the blood sugar content
of fish obtained by repeated bleeding in the
insulin glucose tolerance test.

The fish were anesthetized with 100 ppm
MS-222, and 20 IU of mammalian insulin
per 1kg of body weight was injected in-
tramuscularily and then 1. 67 g of glucose
per 1kg of body weight was inserted
into the stomach of each individual fish.
O——0 with glucose, ®—@ with in-
sulin-glucose, O+ O without.
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Fig. 4. Comparison between the changes of
average blood sugar content obtained by
repeated bleeding and those obtained by
one-time bleeding in the glucose tolerance
test(GTT) and insulin glucose tolerance test
(AGTTD).

Each average value was calculated
from the values shown in Fig. 2 and 3.
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Summary

In the glucose tolerance test (GTT) and insulin glucose tolerance test (IGTT) with
fish, the change of blood sugar content is determined by a repeated bleeding method
or a one-time bleeding method. It is desirable that the change of blood sugar is found
through samples of blood taken repeatedly at regular intervals from a given fish.
It is to be expected that the blood sugar will increase in proportion to the rapid shock

caused by handling and repeated bleeding.

The present study, therefore, was carried out to determine the influence of repeated
bleeding and anesthetization on the change of blood sugar content of the red sea bream
(Chrysophrys major), to determine the difference of influences among anesthetics, and to
compare the change of blood sugar content in the GTT and IGTT which was obtained
by a repeated bleeding method and that obtained by a one-time bleeding method.

The results obtained can be summarized as follows:

1) The blood sugar content of the red sea bream determined by repeated bleeding
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without anesthetization increased remarkably each time a bleeding was taken, and there
was a large difference between the change of blood suger content in individual fish.

2) The increase of blood sugar obtained by repeated bleeding on a given fish
anesthetized with urethane (5,000 ppm), or quinaldine (20 ppm), or MS-222 (100 ppm)
was lower than that obtained by repeated bleeding without anesthetization. The increase
of blood sugar obtained by repeated bleeding with MS-222 anesthetization was the least,

3) The average blood sugar content obtained from three different fish at each time
by the one-time bleeding method with urethane anesthetization was always in the range
from 50-75 mg/dl.

4) The changes of blood sugar content in the GTT and IGTT obtained from a
given fish by repeated bleeding with MS-222 anesthetization showed the same curve as
those obtained from numerous fish by a one-time bleeding method with urethane
anesthetization, but the quantities of increase and decrease of blood sugar content
obtained by both methods were different.



