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Aol Yt FAFNN T o FE GFAY St
o o7t B EHH 4Fold stressE £0]7] ¢
8tod MS-222(tricaine methansulphonate) & Bl 538
& of g HAES M Sloy o)E
offofl thake] wpH g Mt ofye} AF EAEE U
B7] dio B A7 ok7)s 2 gltk(Ball and
Cowen. 1959+ Allison. 1961 + Schoettger et al, 1967
Smit ef al, 1979). @b, AT THYHORE o]
TAE 7] Hato oA Y nHEAE Hof
U S4E A Y2E olf & nHAE U 2F
o2 QAo AH&3t Qe nHAE F v EH £4o]
g oFEEE offto whiel o]&3ta Uuh(Blasiola.
1977 * Dawson and Gilderhaus. 1979+ Ferrcira et al,
1981+ Siwicki, 1984). Lidocaine amide®¢| 8% 2
M AN E A4 vt S 2 LS 7HA A
AT A 312™(Covino and Vassallo, 1976), of
froll et M B g npH s Jepd B ope}
1EY te wa vtHA sl vsle hAe] AYsin

HH o
TRORT
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opEAA e obFA  Hol foldihes HolM N2
off& ntHAEAMY o] & 7h5 Aol hUd] & FEE
Zh-8 w7 QItK(Carrasco ¢f al, 1984 3 Kim ef al, 19
88). “Ltefuh, s Ho Ry ofdk o] ofFo] offFo
oA defd Ao e FEF AR FEd A
Aoy 433 Aol ol Agyef ot ez
2. lidocaines ME& olf& w42 YygdHoz
BEASA A7) fstel M WA of ko] offd
e B8 deld a4g #4E davt Aok

meba, 2 AL ME lidocained ol ¢ tHHA=
AHEA] of ftol didted ofm @ HeH FEg nxE
Potr /] Astel YA 9 WY ro) WE
2Rt

A P

1. Age
£ 489 AMEE oJfie AlFdM U HrojHF
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15991 LA(Cyprinus carpio) 241 B A7 49 Alf 20|
N Az S 1247 e R FRIEHA HEg&o] 22T,
BFEEML(D0) FE7F 64ppm, T pH7 749
ARGl 159 o] FS AT B ARSI Hole &
S0 §oke did R o 4% 447 AR
-1
o

e dae suda ddoh

PR L)L

2 HYe vl 209 lidocaine ST E 100, 200, 300
2 400 ppmo2 77} deldte PP on, upHzuY
fode 2o F3lo olHAE FUA1717] Y8t Na-
HCO. 1000 ppmE lidocaine® &3atel A8-3igich
T3 2% DO % pHY wgte] 2 njH a9 FjolE
o7l &, A¥ 71T F¢ 22w 22T, DO 64 ppm.
pHT 742 448 fAstgeh 72ty w28 4
SOL(50X36X30em) e FehAE Fxo 420129 Yo
£ 9ol 308 35 LAY F dxToE uEE
Aoz duslo fgson, s Wrtee §4
of npHzz2 &7 & SRR AQAE £
Q7. At gol= entelE FAYE Audd A
g3 dAeks A71: Siwicki(1984)9] 71Ee 9
Astal o]f 9 FA7 & Hog F oprlFAe &
Aol Bt Hole] He HAH: £ 2 HHLh
23, g detele gdnby F4) gE8x2 §30
F.15.30. 45 2 6080l BHEY duith 747 grtel s
Fagz dista Adsigoh

3.4 ¢ ¥A4E £4

galo FAZ A4 heparin(140 uniymé) & A
2 Iml 1314 FA7IE AHgdte] mE ¥ P caudal
vein or artery) C2HE REdA Yo Y
gz Q8= HHF(RBO)F, SHUMEAYE(H) ¥
g7 UATE(HD)E Z%87] st d¥4dez
Abgar g 2ela, U Pde dRHEE S35
$8ted 3000 rpmo 2 [S¥7F A4 Eese HAE &
du. o] Bele B -15Csle] WE HasAst
AH-3td . H¥F(RBC) 4+ Hendrick's diluting so-
lution2.2 d4g 1:20008 848 £ hemo-cyto-

meter(improved Neubauer) & ©l8-3te] 28 @u]73}
ol A Al4g gt Hesser. 1960). vt EZ E(Ho) g &
guiEA B4 moHog €45 AFE F, microhe-
matocrit centrifugedl A 12000 ppmo & SEF YHAH
A7 dEdo R 2o, 45 HALSE(HL)E
Al#s 2 gl 944 kit{ASAN PHARM. CO., LTD.)
£ o]£3}4 Cyano-methemoglobinY 22 %3 ¢th.
2 H¥LEH(MCY). B 7879 @iigk
(MCHC) ¥ 37 A¥+9 8MAFMCH)E RBC
. Htgt 9 Hbgkg o] &ate] thio] A4t o ojdte
T3kt

Hi(%)

() = o R X
MCV(pm) RBC(cells mn *) 10

() — Hb(g 1000 )
MCH(p®) = ppc(cells m ) < 1

Hb(g 100m¢ ')
¥, T s s S X
MCHC(%) (%) 100

g% F99=(otal protein value)& Biuret§ 2 E.
83 & (glucose) & GOD/PODM 2.2 (Werner et al.. 19
70). lactate dehydrogenase(LDH) &4 %= 2 4H7] 44
2% 7181, glutamic pyruvic transaminase(GPT) %}
glutamic oxalacetic transaminase(GOT)+ Reitman-
Frankel122 A#dg1n ¢ d4E  kit(ASAN
PHARM. CO., LTD.) & AHE3to Z4atgth

4. % 1

RE 840 (237 :h 2 Yegon,
#4242 Student’s test2 3G} pd ol 0.05
ojaty ol froAel e Foi HFEHA.
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1. Lidocaine®] w3 &3}

Lidocaine®] PHAERE dolR7] H3le] 2 Fxol
olojA ehAviHAA] £8A17HE S &A o1F
7 AN lidocained FE7b Fige] el
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AR &HA G2 Eo, 300 ppm3} 400 ppmol A= A2
ol 7t §IATH(Table 1).

Table 1. Exposure time until complete anesthesia with

dlfferent lldocame concentration.

100 ppm ‘OO ppm 300 ppm 40() ppm
Exposure Time

(minfsev)

10/03% 142 /132 1/03 4/06£ 1/31 3/32+0/55

2. AYE o] 4% AHH 2o d¥ lidocaine
i%

RBC#-2 thzof 9loJM+ lidocaine & & 100. 200,
300 2 400 ppmel A 22 1596, 16014, 15727 3
[55£8X 10" cell/mm'o] A o1k, $hAutd sl vl 5%
of vlelgte AMEA F7Hetd e FTAA 190+
5.196% 5. 208+ 5 2 210 8X 10° cel/mn' o] ok, “12) 3t
3| BA e e 100 2 200 ppme FEAME |55
27 1648 D 169% SX10' cell/mm'e 2 7]9) hET

oz 3EgAot 300 ¥ 400ppme FEolME
600l Aststd e 7tz 174+ 5 F 190+ 9X10° cell/mm’
o2 ods hzFEt ¥ 738 Jehlck(Fig |
—A). Higt& dJ 27 A%< hdocaine % 100, 200.
300 2 400 ppmol A 717} 345+ 24, 35020, 350% 3.0
2 340+ 20 %Hou, SdetA wels 100 ¥ 200
ppm FEoME 7 362+25 E 377220 % 24
o} mjekst W E HH oL 300 2 400 ppm F oA
42 422422 2 4715+23 %% a2 HElE B
Ax ol sk slEAEo A gyio] Holx A4 £
HotHFig 1-B). Hb@te B2 4$ole lido-
caine Z7r9] FEolA 73106, 70£ 1.0. 60108 L 72
+0SgdiRe, ddnky fol RE FRelM
Fohehe A%E vepion Aoz B o o4
e ke dUHFig 1-0).

MCV % MCH 18] MCHC#< ¥ 3= Table 29}
2ok MOV 93 b3 E 400 ppme] B
& A9s uynx i‘aolwb tze el Hlo}oq
a ga'v g]li_’-:

Table 2. Effects of lidocaine on mean corpuscular volume(MCV). mean corpuscular hemogiobin{MCH)

and mean corpusaular hemoglobm concemrauon(MCH() in carp. Results glv‘,n are mean+ S.E.

Ru.ovcry Tlme( mm)

Conc Complelt
Parameter Control
ppm) aneslhesld
100 218122 191£18
MCV 200 218+ 22 192+ 14
(um’) 300 218122 204t 16
400 218122 2201 18
100 459151 384149
MCH 200 45951 393+ 46
(pg) 300 459+ 51  385+38
400 459+5.1 39 1136
100 20929 208+ 3 0
MCHC 200 20929 209+24
(%) 300 209£29 193423
209%29

400

l7’r+19

191+’1

l77i30

15 30 45 60
01424 W4+2R 20826 06£30
W19 261l 20223 2T 16
AR LY B4EA 18
W3El6  ATEIS  20EN Rerk
MSES0  M2E6D  4S0E5D 459+54
A0452 440134 M4ES] 442t46
BIL49 464l 40324 40750
W4l WTES4 R9ELT 324D
A9+31 2034 2T 2L
05429 07£23  03+29 20627
187413 176221 172413 17325

186219 169+ 19
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Fig. 1. Effects of lidocaine on the RBC(A) and hematocrit values(B). and hemoglobin concentration(C)

in carp. W, 100 ppm of lidocaine 5 [J. 200 ppm of lidocaine : §. 300 ppm of lidocaine ; B8, 400 ppm

of lidocaine. Values are expressed as meant SEM. The asterisks denote a significant difference(p<0.

05) from control values.
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lidocain®] ¥&7t 371445 B#E B Ul
o 53] 400 ppmd TRl 2318 27 Gt
¥ AHE FHEHYT MCH#LE 943 ot oA
lidocaine® E& FETOA v&@ o 7Hashs
&g U ou, 3845 E lidocained FE7F %
$7E% WE %S Yt MCHC#Y 3+ 1i-
docaine®] HFE=Z(100 3 200 ppm)ol A= W37t gl
Ro}t TFE=F(300 Z 400 ppm)ofAe AP el 2
H A2 giste d@4S Ueniddh

384 o]48 Ay A9 dE lido-
caine® £}
Total plasma proteinét> HEHHOE [idocained ®
FedAd #4944 gle ddle #EEA gu
(Fig. 2~ A). Glucose#& 2T M e lidocaine 22}
9 FEAA 90.1£59. 930+ 7.8, 880+ 6.7 L 89.0+4Y
mg/dIg ot Shdntd wels 100, 200 F 300 ppm
FEoME 742 950160, 1076297 F 1125133 ng/
dIZA Fxo vl st ot Frttg ot fo4 e ¢l
AT 400 ppme FEAME 12551 I mg/dIZA 2T
of ulsted dA3 F7hEAG. ctela, FEgeME
100 2 200 ppm 559 39 60 Eyel A9 iz

[Shn o

-
oy
3

=1
=
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FEoz HEEYoL 300 ¥ 400 ppm FEY Lol
T A48 dz2Ed & £3E f A3 Fig 2-
B). LDHY @& tjz#9 3ol lidocaine 4249
FEolA 1939+ 360, 2054+ 380, 1989+ 340 2L 2114+
350 W-unit®]{ 2 100 ¥ 200 ppme FEAXE 44
oAU 38 2E f94 e Wt
Aoy 300 ¥ 400 ppme Tl dl2F] vty
dAE F718 BYH(Fig 2-Ci. GOT ¥ GPTY #
& AY W71THE 54 lidocained EE ¥EAA gz
ol vl fel4 ole ws BdH A ot 400
ppmel Frolde #dvtAA GOT 3 GPT #ol of
Z3d vg o7t Fulshe 2%E Jedon 9
GPT @9 Agole o] F7F Aol 5717 < A
252 th(Table 3).

z  #

o} F& vtHAEo] ofFo] theto] vizg wut o}
Yt 21 A7t of ol thdte stressQ A2 (Smit ef al,
1979 5 Barton and Peter. 1982) 2#§3ta] 440
7o Mg op7| Atk 4ed4 1ok Houston5(1971)

L

Table 3. Effects of lidocaine on glutamic pyruvic transaminase(GPT) and glutamic oxalacetic transaminase

(GOT) in carp. Results given are meant S. E. The asterisk denotes a significant difference(p<0.05)

from control values.

Conc.

Parameter Control
(ppm) anesthesia

100 177+ 19 167+ 39

GOT 200 182+ 18 168+ 31
(IU/mé) 300 17916 17317
400 176+ 17 185+ 39

100 R6+04 24407

GPT 200 84105 8.6%05
(IU/me) 300 85+ 14 83+08

95+ 12

Complete

HOo+t12 116x10

Recovery Time(min)

60

715

30 45
1741 33 02377 149% 34 2161 34
16649 157+ 37 1761 45 143+ 40
1691 21 168+ 48 203+ 28 1841 38
179t 41 150£ 18 187+ 37 178142
106208 110t08  97+05  106%09
77£08 8315 91+17 77£18
90+06 94112 94+0.; 94%09

10116 109127
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Fig. 2. Effects of lidocaine on the concentration of total protein(A) and glucose(B). and the activity of

LDH(C) in carp. B, 100 ppm of lidocaine 5 [, 200 ppm of lidocaine ; &, 300 ppm of lidocaine B3,
400 ppm of lidocaine. Values are expressed as mean® SEM. The asterisks denote a significant differe-

nce(p<0.035) from control values.
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& MS-2220) v} o Fol A, Ferreira’s-(1981) & be-
nzocaine®] "FHE YololA, 12, Limsuwan%(19
83)2 etomidate®] " ¥ channel catfishol d ¥+
(RBC)#. #viEaE(HOZ. 281 4415k
(Hb)7h F7hecta Badeich & d39 Ay
lidocaine> offol thdto ¥x fEHoZ AIHY
oS Jeg oY ek ol e HEF(RBCO)
2 HtEAE(HO &Y F7he 22 dA4 49 gl
Yozt ol HY74 L HuEAEYRY F
e ddd 2AAbolo HE2A9 HaHosmore-
gulation change)2 Qg ¥ h¥3(hemoconcentra-
tion)d Az W&o Hu(Wedemeyer and Yasutake,
1977) Z& vl Aol st oAF7} stressE o} L
Az} of F 4ol A neuro-hormonal stimulationo] 4ol
U 8% catecholamine 5 =7} %715 3 (Nakano and
Tomlinson, 1967 : Mazeaud and Mazeaud, 1981) ©|2

Q13te] vl Aol 4% % (Abrahamsson and Nilsson, 19
1500 gk v A AW HYF7p gz
H257) WEolgti d#HA Ut Ferreira ef al, 1981).
v B A3 Afe Nz A duF] ool wig)
2 ¢ Ao Ho} lidocaineo] 93 HE7F 2 3§
EAHE #9 Frhe Yok e wFo AN
F& ofuet AleEH t4-7] £ 489 AA lido-
cained] I8 Hb3 MCVT ofF-# wstE Jehliz ¢
kot MCHS MCHC+ w279 vl&] Zadle %
&S vehldled ol A2 Ay AYEsE ol
daxr st ¢ 4% AHdE A Tort
and Torres, 1988). o|2g AM¥ 2 v]Fo & o} lido-
caine LEEIME ool tfste stressLX}i g
ko] H]go] FEEHI o) FMArL G FHHA
%2 uds e AP B Ay HEHo
T A% gadge] Wsht dojdtia ALEHE

¢H, B dTRIE oty ofF7F MS-2228 |
#3 oAy 2 02 stresslzA g 9dto 23
gom AT T B Wt dojubsy 1%
oM 714 A Hale F elucoses e F7tolx
of @42 Holx 6~ A&HTGT YA o

A=}

il

(Wedemeyer, 1972 Larsen, 1976 Perrier ef al, 19
78  Robertson et al, 1987+ Morales ef al, 1990). ¥
4d9 AN lidocaine 400 ppme Fraol A=
8% glucoseF =7t @AHE F7hEA2H o] F7he 60
¥ FO ASHAS o] EL HH plucoseFEY F7t
T stress¥H- Al VhERe A A 2314 Al F vk
(secondary physiological response) 224 (Hatting, 19

76) 9 glycogen®d] nE¥ AHF WA ded
2700 &3 Fhe stressiheol o FtE %
catecholamine®] 2J3} ol HAE glycogen©l glucose
2 #8455 %4 (gycogenolysis) -0l 2 (Brown et
al, 1977 Birnbaum ¢t al, 1976 : Mazeaud ef al, 1977)
1 olF A&EE AL glucocorticoidsdl 9 gluco-
neogenesis Mi-olghal %A Ath(Robertson ef al,
1987). 718)31, & A% Ao Al lidocaine 400 ppm
Frao4e 44 LDHY €4% d43 Frtsted.
of iy HEo|Y AaZA A ZHJME A

Topo} digk FHAol §l7] Wil F2 Al £
8 H(Tietz. 19760), 23 427 Ay WA E d&
HEeto gt FaAol F7is7] dEe] FPue &
Y& 843 F7H8tcHWalton and Cowey, 1979). @t
4 lidocaine® LFelM &AW (hemolytic
anaemia) ol T2 7/e} 249 WAol RIE Yo
7 Aoz Ardd 28U £ 489 A3 lidocaine
RE wRaoN b= 2E7E HE(Bell 1968
Gaudet ¢f al, 1975) 8% transaminased! GOT %
GPTY &4 didteise gjzto] v fo4 de
¥3kE UehlA g Aog Mol oz (b g
23442 9 Heg AlgHd,

ojde ¥ AHES T8 B lidocaine ¥
P ojFd gate FAE&E YERRA gou 4
3 Wag opVNYS ¢ £ Uk 1HEE lido-
caine® o1& PtHAZ AHES1A & dE lidocaine
o mpHEG B op} Moy RAEFS 13
£ o 200 WA 300 ppme} FR7F wigkAsida of A7
t}.
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Effects of lidocaine on the carp

Effects of lidocaine on haematology and blood

chemistry in the carp(Cyprinus carpio)

Joon-Ki Chung, Soon Yoon Chung, Tae Woong Lee* and Dong Lim Choi**

Department of Fish Pathology, National Fisheries Universily of Pusan, Pusan 608—737, Korea
*College of Pharmacy, Pusan National University, Pusan 609735 Korea
“*Pathology Division National Fisheries Research and Development Agency, Kyoung Nam 626 —900, Korea

The eftects of lidocaine on the parameters of hacmatology and blood chemistry were investigated
in the carp(Cyprinus carpio). At low concentrations(100 and 200 ppm) of lidocaine. no significant cha-
nges in the parameters of haematology and blood chemistry were observed during recovery period
from the treatment of lidocaine. However. at high concentrations(300 and 400 ppm) of lidocaine. red
blood cell(RBC) and hematocrit(Ht) value. plasma glucose concentration. and the activity of lactate
dehydogenase(LDH) were markedly increased compared with the controls. These increases were mai-
ntained for up to 6/ min,

Based on these results. it is suggested that lidocaine is generally not toxic to fish but has shown

the physiological stress responses at high concentrations.

Key Words : Lidocaine, haematology, blood chemistry, physiological stress response, Cyprinus

carpio



