AER  BEN - Rk - TER
GEE/KEARFT GO
(1994 12 F 28 H)

Yo,

TERI

TAIWAN

j Sy

RESERME 2-phenoxyethanol Z HEESRM R SEHEBAVEM

R

RIS SR AR SR 100 ppm 2-phenoxyethanol (RREFAH) 2 SEEEHE - 7ERIBEO, 1, 6, 12,
24 h RWRE 24 h ] - FEREDIRRT - FREHEAO S AL B AT RIS EN 2R
AH > TS CARRRE 24 b B2 R AR - WIARRY THEERIFERME 12 hERIR(ER: AR
WRAEEESE 0 h (B - REFRIIRE - RAERREARE - o - FBk 6 h » FREFEHER
FEHEPN IR - 3 WAEEE 0 h TRHR - FEWRIE 24 b FEREMTHEER - B SR
BT » RIFMIRMEAE 2-phenoxyethanol H - SRERS PSRRI AR & B U AR B 1R RO

Fiess -

BRasE: 2-phenoxyethano! » ZE#EHY » FRELE(

MEREEREKERE L  FENEHGAE
mAE (D — R DL U 0 B kRS
Bige)] - HLUETTRENEIFT - AR RHER
BEELER: S-HEERBERMNENAE
WHEET DI EAREREEE » BOESREFER
SRBIEED » EMIESER A NS R -

2-phenoxyethanol (DU T fifif§2-PE) 22— FHA
YEREER - TEAEREE RIS AERTIE A L E A 1RT
W% - ik TakashimaG R - BB REN
24 hiEFRE (ARRENMBERE24 b1k - FRWE
ARk 24 h » REIFTCLCHIRE) % 47E100-300
ppm Z 8 - Teo et al.(4-6)121110-220 mg/l HIIREYRIN
FuERERR K » FHDURFFHEES K AR - BH2-

PERERTERE R AR BAR K B AL T » #ELE
R (MS-222, quinaldine sulphate, Metomidate)
BEFHER - R Lt BE: » PR LUKEIEE
RPN 2-PES PR EEAERICE » MEHRIRIE > &
D A SRR R IR B 2-PERT EE A Y A4
K FE - A8 Umehara et al.l”) F Takashima et
al BEgE@ LT ERA » K 2B 2-PEF - BHIIWE
2 - BB RAS R - HEREEK - LAH
HIHFZETRAR 2 -

FER EE/H, KKk, TER 0994 EFEEEE 2-
phenoxyethanol  FEEHE N TEER T BAYEML,. KEFTE, 2(2):63-
68.

Rt > ZEELIEEES (Acanthopagrus latus)
B wREAKARYE 24 h) BEHEREEYN
2-PEB It [l & tb (Hematocrit) ~ I L &
(Hemoglobin) K Imf# (Serum glucose) EIMKEFERE
& (Hematological parameters) FB{LIHT - FHEHE
RREESHE B T #E - (B H 1R 2-PEIIEER

MHERTTE
—

HEMIEE13.67 2013 cm - 8 & 50.55 &
1.46 g - FH¥E RS0 iE H = I R ME <R FRP A& 2 Bll{t —
E o HEBATRH KBRS - BREKEIMLATER
Y K B B £534-35 ppt » 7ki#25-27 °C -

FIT{8 F 2-PESS &R Ferak BERE B -

s Tk
102 B BIEEHE K60 | - FSREREERSE -

Hh L EARAARIN2-PE - BERUEERSERNE
100 ppm > BB ATREEEY) - (FRHR
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o BRI B1581 0 6 0 12824 h» #E5524 h
A R R T e & — M R AW
T BB TR AR » 1524 hEURR - (ERIRIE
24 hiRT bt ikl & STEIF RS - S5E0 hBEERS
RLARES - IR SR R R R » $REY
BRBLC OB TEMEET - HEREY - AEES
B2ITH -

FHSEHEBMYSEAMME - B LHEID
BHEEL R AT R AE - 1M % EL DU M 3
Wk > 1£12,000 gF - BEO5 min > FEIUEAE - 1M
FLEHIZLL yanomethamoglobin 5 EEHIEY Sigma Kit
525-A) » ZIM7E4 °C/KFAEEIMNHT30 minE1 hik -
LI5000 g - 8030 mingy » R @R Serum) » FJ
Fi Glucose oxidase (Sigma Kit 510-A) ¥k i & I §%
& -

T R AR B R A S TR TR BE B » DU 5 A
(AVOVA) fTe B HZER > HES%EEER - ML
Tukey,s honestly significant differenceJlILIRIE °

Table 1.

RFf G o Y A BB R A B - UL t-test ARERIE
HHAZRO -

2
— BB

IR R B R AL 2- PRV Pk 24 hAIZAELL
B EY FTHTable 20 &L - RANIIAEILES
FHIR B 41.40%BH4E6 TR - (HEITRAHRERIZES h EFt
F41.60% - REFAH AR EREE37.25% - R EBEEZ
HIERAE12 h o 2R ERG B - EkIE24 hES
PRI BEERS 52 43.8% o LEAST D RIBEHE - FREFAEAY
g MATELESRNE IR - (A ERRE24 hEhz=
B (F337.75% » 1£3%43.5%) - HTable 1757
H1 o FRERAE A R B B & RS i e A
E2R(5%)  (HHRASREERA SR EEEE
% °

Results of ANOVA for hematocrit, hemoglobin

and serum glucose among different time (anesth. 0, 1, 6,

12, 24 h and rec. 24 h).

Parameters Anesthesia Control

hematocrit 4.955* 2.085N8

hemoglobin 5.209* 2.250M5
serum glucose 4.546* 6.033*

Remark: 1. * : Represents the differences are significant at
5% level (p<0.05). 2. ns: No significant.

Table 2.
means + SEM of 5 fish, and unit is %.

Changes in Hematocrit during anesthesia (0, 1, 6, 12, 24 h) and recovery (rec.24 h). Values are

Treatment/time (h) 0 1 6 12 24 rec.24
Control 41.4011.47% 39.6011.96%  41.60%2.18%  37.40%1.54% 43.50t1.50°  43.80+1.20°
2-PE 41.40%1.47%0 38.0011.14 P 37254073 P¢ 35.60%1.69 € 37.75%1.30%%% 43.80%1 .53

Remarks: 1.Values in the same treatment (contorl or 2-PE) group with the different superscript are

significantly different (p<0.05).

2. * indicates significant differences (p<0.05) between control and 2-PE groups.
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= [ATFEAERT#HE

I AT 32 i 75 #0125 78 L 4% 7 AH 5] B9 88 {35
(RTable 3) - ¥1IRMHMHFERY11.77 g/d1 T8 - 766 h
X EFFE1218 gdl > FiBFEBERFEZEE11.28
g/d1 - WAL thEREAE12 hBBIRKAE » FERD b - 3
A B RRERAEAETRIE 24 hik - 2 BESILLEERS S <
12.42512.09 g/dl - & 7 HiEBE1 hoh > HERARE R
g BRI IR RESR B R - (EIgR
FREFEZRE - ERENHEBCRHEE M
BASKBEENEBCHRBAONBES
FEEEE > ENRESEMARRIEREER -

= [I¥EERTHE

i Table 47 LABHEEE > £ iw 2 B B8 4H B0
FEAH B M A R B2 21113 mg/d1 BB T
K EWRIE24 hiy77.71 % 72.72 mg/d1 Z F &
KE - ERHHEYS  WENMEFEEAL
EEE > Hd e h MBRHEAEHEZFSR
B - AENRERR AR - EonEESE
MBERHBEASAARMNESEHBR2T
Stk HEEE=R > BErRFREHEHERK
FR B KR B9 O OBE (3 RE KRR AR OB Bt
1t -

Table 3. Changes in hemoglobin of yellowfin porgy during anesthesia (0, 1, 6, 12, 24 h) and recovery (rec.
24 h). Values are means £ SEM of 5 fish, and unit is g/dl.

Treatment/time (h) 0 1 6 12 24 rec.24
Controol 117740252 111610412  12.18%0.55°  10.4630.22% 11.5810.60° 12.42%0.92°
2-PE 11.7740.25%°  11.7220.252%C 11.2840.222P€ 10.22%0.34 9 10.41%0.46°°d 12.09%0.33°

Remarks: Values in the same treatment (contorl or 2-PE) group with the different superscript are

significantly different (p<0.05).

Table 4. Changes in serum glucose of yellowfin porgy during anesthesia (0, 1, 6, 12, 24 h) and recovery
(rec. 24 h). Values are means & SEM of 5 fish, and unit is mg/dl.

Treatment/time (h) 0 1 (3 12 24 rec.24
Controol 211.13%16.20° 184.01£8.31° 81.10%6.00 86.29%5.28° 101.97%13.81" 77.71%10.26
2-PE 211.13+16.20% 1859119172 121.67%17.01 b, 95.51i12.25b 85.73i5.29ID 72.72i2.35IO

Remarks:1. Values in the same treatment (contorl or 2-PE) group with the different superscript are significantly

different (p<0.05).

2. * indicates significant differences (p<0.05) between control and 2-PE groups.
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Umehara et al. M #83S¥84E250 ppmiJ2-PEHH 24
ht - MAR L R AL ZEISERA K RERRT < 15
f o (B EAFSE R K24 hREIRE - B—REflE
IREEBIMS-222 th Eris iR AR 4 FE8 L, - Takashima
et al.B)EIH » IBEIR150 ppm 2-PEE1 hiJHl & - &
BB’ Cortisol) EFt - {HAE LItFE &R » A
BARMBFRTEAAREEIR - MiRA ERRE F R IR
HEAE o R e ot A L e T R B 2-
PEFTER » SR HEHRFE - MIIRREE - BE
+ o SR E T B 00) BATEERSEIES0 ppmiy
2-PEHH - iR AH S R Y ML 38 R MBI & s
RSB - HAHRTC TR - FEE R
FFEIRY A RIRI RS B T MU R B 8L (¥ Table
1) THEEEAE -

FH B S R R B R M LL R AT R EE 2K » WY
TR (SBERHIRAE R 12 h - SR B B AR B,
FWis24 hMESEREE T - B4 h {ERELLES
Fekig24 hMERILLEIBTEIRIIE12 hiEST - R2ER
ETEEYE 0 AR AR F{AfUmehara et al. 7))
REARLL - BHFEE24 hEEBIRE FRERARBEELL
B A RIRBER A M AT SR AL R E th EE ¥ A
5 » HBLIRVTA] » BR T RFEIRES  2-PESERIRE AR
bt iR BB BRI E G 28 - HTable
2 YREIRIR,  TERERDHERIES - 2-PERRERAE 910
BIELL R IMAT REEHER R » EREF LS REES
R EE T & A MRS (Hemoconcentration)
B ERIMARERIMA R ETH1-14) . 3R
Fl - AEE & Umehara et al. D5 RIGHDR - A
ERFEREE N T - AL R R E T EeE R
HIEMLER -

REEETZEBHMBEEH AR —EREFEY
(Stressor)(15) » PR R R R MR 60RF > HEH &
MAEH % (Hyperglycemia)16.17)E & » LT S e Bl
FOETERRRCRS - e FR R ER (SR RRE %
(Catecholamimes)8)J& & F-& 4R - Takashima et
al (BIfE(EIBAE2-PE (150 ppm) 1 1 hEgmilse » th3s
BT o E E IR A EEEE LA - EARE T
A5 B I A SRR A Y bR {1 I FEE R IR T
M - SEVTREEIEERRT A O A2 BB FFEET2
KA  EERARER  ERARRRTEEREE
RIS TR - AR IR Bh S A B S A =

1K - s EEEfE R e h - M E SR
A - IEERSEUR - E(RIBRL RN RRIRE S - 2-PE
ARE S B AR R IIAEE &2 - (ERRECIPIE SR
TR G ARG A - HE L AIERBE
IRREFERIRIRE - TEIRAERIRE - WREth g
PETREREMEO0 - SEh RIS AERE > -
PEEERIIREETEEEE -

B B

RSP MR 4 R B R A SR IR
BESKAR REMTRABERREHERNER &

253K

1. Itazawa, Y. and T. Takeda (1989) Anesthesia of fish I
Anesthesia and respiration 1. Fisheries Research, 8(2):
41-44. (in Japanese)

2. Piper, R. G., I. B. McElwain, L. E. Orme, ). P. McCraren,
L. G. Fowler and J. R. Leonard (1982) Transportation of
live fishes. In: Fish hatchery management. United
States Department of the Internal Fish and Wildlife
Service. Washington, D. C., pp. 348-371.

3. Takashima, F. (1989) Anesthesia of fish . Practice of
anesthesia 1. Fisheries Research, 8(4): 50-53. (in
Japanese)

4. Teo, L. H., T. W. Chen and B. H. Lee (1989) Packaging
of the guppy, Poecilia recticulata, for air transport in a
closed system. Aquaculture, 78: 321-332.

5. Teo, L. H. and T. W. Chen (1994} A study of metabolic
rates of Poecilia recticulata Peters under different
conditions. Aquaculture and Fisheries Management, 24:
109-117.

6. Guo, F. C. and T. W. Chen (1995) Effects of anesthetics
on the water parameters in a simulated transport
experiment of platfish Xiphophorus maculatus (Gi
nther) Aquaculture Research, 26: 265-271.

7. Umehara, M., K. Saki and F. Takashima (1986)
Histopathological and hematological studies on the
effects of sustained anesthesia in rainbow trout.
Suisanzoshoku, 34: 185-191. (in Japanese with English

abstract)



FIFRREAE 2-phenoxyethanol 7 B EEAR I T e gL,

67

10.

12.

13.

. Takashima, F., Z. Wang, H. Kasai and O. Asakawa

(1983) Sustained anesthesia with 2-phenoxyethanol in
yearling rainbow trout. ). Tokyo Univ. Fish., 69: 93-96.
(in Japanese with English abstract)

Kirk, R. E. (1982) Experimental design, 2nd ed.
Brooks/Cole Publishing Company, Pacific groove,
U.S.A. 911 pp.

FES - BEE - TEF (1995) 2-phenoxyethanol ¥}
REAMALR R ERNZE. CRBR)

.Houston, A. H., ). A. Madden, R. ). Woods and H. M.

Miles (1971) Some physiological effects of handling
and tricaine methanesulphonate anesthetization upon
the brook trout, Salvelinus fontinalis. ). Fish. Res. Bd.
Can., 28: 625-633.

Soivio, A., A. Nyholm and M. Huhti {1977) Effects of
anesthesia with MS-222 and benzocaine on the blood
constituents of rainbow trout, Salmo gairdneri. |. Fish.
Biol., 10: 91-101.
Smit, G. L., J.

Haematological assessment of the effects of the

Hattingh and A. P. Burger (1979)

anesthetic MS222 in natural and neutralized form in

three freshwater fish species: interspecies difference. J.

14.

15.

16.

17.

18.

Fish. Biol., 15: 633-643.
Ferreira, J. T. G. L. Smit and H. J. Schoonbee (1981)
the anesthetic

fish

Haematological  evaluation  of

benzocaine hydrochloride in the freshwater
Cyprius carpio L. J. Fish. Biol., 18: 291-297.
Summerfelt, R. C. and L. S. Smith (1990) Anesthesia,
surgery, and related techniques. In: Schreck, R. C. and
P. B. Moyle (Eds.}). Methods for fish biology. Am. Fish.
Soc. Bethesda, U.S.A. pp. 213-272.

Houston, A. H., ). A. Madden, R. J. Woods and H. M.
Miles (1971) Variations in the blood and tissue
brook
subsequent to handling, anesthesia, and surgery. J. Fish.
Res. Bd. Can., 28: 635-642.

Bourne, P. K. (1984) The use of MS222 (Tricaine

chemistry  of trout, Salvelinus fontinalis,

methanesulfonate) as an anesthetic for routine blood

sampling in three species of marine teleosts.
Aquaculture, 36: 313-321.

Gingerich, W. H. and K. R. Drottar (1989) Plasma
catecholamine concentrations in rainbow trout (Salmo
gairdneri) at rest and after anesthesia and surgery. Gen.

Comp. Endocrinol., 73: 390-397.



68 BES W] AN 0 TEE

Hseu, Jinn-rong, Shinn-lih Yeh, Yeong- 350““’

torng Chu and Yun- yuen Ting TFRI

Tainan Branch, Taiwan Fisheries Research Institute,4 TA|WAN

Haipu, Sancu, Chicu, Tainan, Taiwan 724, %& 1993
lag

(Accepted 28 December 1994)

The Changes of Hematological Parameters During Sustained Anesthesia
with 2-Phenoxyethanol in Yellowfin Porgy (Acanthopagrus latus)

Abstract

Yellowfin porgy (Acanthopagrus latus) was sustained anesthetized with 2-phenoxyethanol, and sampled at 0,
1, 6, 12, 24 h during anesthesia and 24 h after recovery. We found that sampling time and anesthetic do really
affect the values of hematological parameters. Most time, the control group had higher average values of
hematocrit and hemoglobin than the anesthesia group, but the difference between two groups was not
significant except in hematocrit at 24 h during anesthesia. Both sets of values of two groups reached the least
level at 12 h, and gradually recovered to starting point. As to serum glucose, the anesthesia group had higher
average values than the control group from 1 to 12 h during anesthesia, however, the difference between two
groups was significant only at 6 h. The values of serum glucose in the anesthesia as well as the control group

decreased from starting point, and never recovered even after 24 h recovering.

Keywords:2-phenoxyethanol, yellowfin porgy, anesthetics
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