AN juls /P oaglads / maajl Sl ol il atsa

olbatodaxs 10 MS,,, 9 S JF puilid LC) awlio
I 9020 3945 g (Lo o3 5 (YT 35 ¢ Sl olowsl

- Odguty e - T jgutalil sgara. Vygdapis e - adaut jop
Vg aara iy g 7 otu dsaf La) - ©asfjadhi btjh
ahtahibmeomodares.acar
(e Catifi alLEA1 guliya agle g eirh 2afia aaSlila. g & o8
PEIAA-FATA iy Ggaia (ind
1F1A-F115 s iutt Godia Ol <ol citleds tAGAT Auteiga - ¥
PEIAA-FEFP - huu Godia lud (Olpd allials GKoijaals aatiaita . ¥
APTe ol Ggaia adifuan oaldy ands ghggp g 4l alisls_ v
HEAY ahapa : Glipsdy day AL alagd il dyle

J_fd._:l_,...l Sas 0 sl ol el Olpe s gs Sde s LGS0 Sl
Pyt 53S0t g Sl g 29,5 a1 igS a3 MS220 5 Ses
SleS oK, $YIU55 5 (Acipenser persicusy by ps s (Cyprinus carpio)
hepbe am sde P¥e L glia nlw LS g a1 (Oncoritynchus mykiss )
osls HiF a2 Ble ek iS b Chile o ilie salhle a1 S0 glas S
35 slegyls LESY (pulidiyjls (sodp Olslonn pmamadid 1330050 51 estiiad U
Sopeyd ool o ool MS222 5 S 8 alal LG5 &l5ms bl ek aedle
ook 53 Cannd Yo 5190 VIS5 Al 3 5 YVY 5YVY 08 ale ja0YRY 5 TAY
Pl s MS222 5550 LCS0 prm o fe So3lis 5Kk alpls b .-\.L.‘t"ft:...al."v.n
Sl n pasie ooy opl @l prizmes st 800 4ig8 55 o Ly ls U YIS
b ool Dty 0051 e g i (513 e DS gSe S0 55 55 00 90 e
Jo 3 e U Bl 8, VTS el 8 01 e Sliabl b s 40
gl u..l.'..'.Su..ar.:J_ sheg,ls = ;_‘;!}‘.“l

o oy SV 0 e fd e 5 a8 S (5L M8 (LG s gl ol



w33 MS33p g Shaa 8 uilal 1.Cgp 2sslia Uhlsas g el

4dohio

St 3 p e sbant s ple s (Sjals (S5 00 e 5 2 s Ll Sheslinal
oleale o i 0l 2T (Bos 0 5 550 S 55 el (Suate 5 s sl TS0
OS5 saadls LaalST e gl Al pnae S ile Slbes 3 0 Do p
32 O sembienSTl g plonle S1is )l g sed 5 Gl Dlalllas plaeit ¢ 185 5 e le) o
i sla il el oy ol 25 o Bin e s G
5 S8 T 25 oS s 3 s3litul 4T 0l g n ¢ yores 33 Tl iUk
o i 1y e S5 a3 5 ), b 2l a0 T S
Sluge 52 ofZoletil N D) a0t b al e wsle obvounS 5 sgw 1 o8 Conlghl 1l 50
((MS222) b 4d) g plie S (s su(Midatrene N D) (g5 ot o Slass ((Metomidate)
opbame st 5t APVY ) JUAST Sl (oS sbl oS3 - Y 818Ts 30
(Soto & Burhanuddin, 1994) 334,?‘5; o skizet $Spe quw-u il g'ws'r.:fsa'-j b
o 45 it SUvosiS” Jsem 4 gbiens sl S 53 o0l ger pliEses 0325 a1 L
oA 33 g a5 01 Qb e 0 ey il e DU oy eSS 000 g S
A e Nt ST Sl Cowr 33 MS222 cuiS 5 sgw 03bs o )3 el ill g BB 5
b S5 s yaty oIKie o gan 0T 13y Seadd 018 5 Slasly e 4 457505 aes
3ttt i g s 4 Ko B bl S el e 8 b il a2l ol s
ol xils cmen 3 Al g oLt 6l e gm BT crEl 5 YU JUIS 80 5 00
Sl ol a3y e 3 3550 MS222 Sl s o Rl ol 55 SewS s
: Munday & Wilson, 1997¢ ¥V « s 53 ¢ VPV ST oo ¢ ATV Glucer)
ey kfj_ﬁ 3 e oy aSdee gy g DA DL g ) AKeene er al., 1998
Dol S g eabind e Rolr S35 s n e S S
el S50 5 p3Y MlS g 0 SN

S 5 23 MS22 L oS R W T P T T



VA juls /1 ajlads / paail Sl Ot ciledy palc alsa

b2 2Ld LS e 31 S 0 s ;M8 5 S Eild o8 s Sy s
. P . = - . - =

J\j.lz..nd;é:.c}u ‘;.iHukj._\).;)'!stgLiJ\)'J)}Astp.@.aLSlAﬁ;)JjJ\ij;,;_‘g;u_.,w.u

L;L..a‘ V..a}-l_.u ;'_}'}X&.{}\b S..J-L’- uLAJ. (N L(:S(]d.:_abmb);iﬁ JM@JL@MJ

..x.:_anrL-plQu\sj)}ﬂ_g@uwahfujla@uu-\_;}J.Lgu)bL_g..at.ir..d

lewgygoige

dssh sl ol S Sl byl s s AP AL ATV Gl b G )

o
Dl 53wl i S aal s T olosbe s sole by aed STp S ool
.@f@;}g Gl ks

iy Ao g o syl 3 3 oslimad b oo gl s o 4 515 &S 8 il
IREPPSNUROUE I SHIFSEY L NCEE NN Py Ry P I S g
VPV LT Sesee) s £

Sleab b aSTaul o 2T Slles s Jggy Gba gyl (o 523 im0 IMS222 osle
b o F s MS222 58 e 8L Bl jo Ol s plis 5 WS (g 5 dles 1 gt
3 g e 3 Sl CSTE Jgamns AR g%

35 VTUS 2000 30 Jsems 358 ol 6 S an § alo amy 5ue TP Gudod ool s
LY Jaas) w)?)ljé oabazut

e LT o a0 Olate s nfilis s 5l 1) Jus

M NG gl

Yoo t/r SEYE
¥ /A L rems )5S
Yoo A Yl




ey ]\18222 ] I.S:.L"J-A LJS ‘Jd."-uli [ACS" A.uql.!li-ﬂ gl,l.i.u ] Ua-h-'d

gJJJJLKuwufJYo sl s ale s 5 'uﬁSJ sl lgiate 3T ot s
S o b e 5n g s S esliiel 3y testile 1o 0T &Sr o d8 5 pedla Ao 0T
S A5 fetile VBA sl S0 Ldats 25 5 cad lalole zagile Ve Ll
i3 5 o 2 B ul s ek 9dd e oy 2T B S Al Al 2 o8 0F
b

plail (sla 1575 s Slanlizallig 5 o2 0l g 500 TV A NCA P P R
Chle 4 gles uslal Oy g 8oppm Sae Sleble Sy 5 om0 33 Gy 0l
L sheble 5 i ol s ool vy Voo S0 5 L U o 035 8 5500
s Fasg o e b s FeS

B slers S s o B0 6 Y spum olisl po Jyena 555 s VTS B 05 00 3 Olople am
Wi 35 Coke M2 5 $Sbge S il alibes slgble o me 3 SO P 03 s S
olale s e Jlool T b 8 s eale wdl g 21 ¥ NCPI Jrg .bu:é;’)l;e
PR NN R PG I T SNORTIPRY. B8 5 ey Y sns 0l i saw
YP s U o leiT s plale ind 35 o3 e Sl 53 31 ) 80 88 Ll
m}uﬁ,ﬁ@a&w”éfﬁuﬁzm,auug@,,s,_j)buu)ju;um;pu
.JJ'A.:\'J‘SAC)B-JDLGJ"OT_}.

YA JB e 3 3 0800 3 0 PN T Bl 53 ) b ST OT sl
s b a5 OT sles 5 N Kl AfB BV /8 pH LI sl am 5 YT /B L
SV B VY PH L V8 by VTS s olalsT ol >

i ls @30 Dlles p2vaie T 1 3lp i ) LCs0 aloe—s Gl —
Shead sl asl y s LCs0 .4 saliawsl (Pharmacologic Calculation System, Version 4.0)
35l3 5as Qﬁ..»;) 1 osliza! U Probit value awlses 554 Wilcoxon s Litchticld Jal s
SVL o b T o ge olabe slaas il s b sSie asl 5 ;Jﬁ‘awbhlpr”m 3

)'ULS'J.A L",.:.:a..:j;i_)ux M‘LE.A Ls'_}"""bbns'a dj'l)‘ M_J\JG\Q JW‘\?:E-«'U. b LCsg u:.\L;..Jo—



A jals / 1 aylas / paale JLu Oyl ol pale atra

Eha2 52 o ged a5 VATF L) S oy ST s s S sen sl oy
o f.l;gal Excel Jl2la

b
éo ».Yno)MS")’m a»@w&(wulg_ﬂpcu ,pJ.t.OJ_'J joﬁdbbbu

‘e

oa.f;mk;l/_gs&J@;LﬂiQujgm.m;)lﬁ(n ‘;D,JMFM PR - T

= . . - . = . oo
AY J;.L,-) -.b_.)/fw.i.w L ;JJMijéAJUJL: e ke AZEJSJJGJJ\J A28
Cayop 2l o MSy0 5 Sha S bl il lethls oS 51T Jads
Sl s s Skt ol sl I (0 g 33 Znd) 212
. -;‘7 . Hr Yo B B ers ULS_»;-‘;! \‘””
Y. T MS222
. o e < UEVQ-‘;.“" e
Y. V¥ Ta MSo22
2 o IR B T
S Ve Yo MS222
\ 2 Y S v
v 2 Y MS272
aa vy e Eod Yo
Vo u g f\/l%‘nz

A= 2 TY YTV _‘ybbbrw/\oi J{ wilul 5500 55 Y J/w._guum

5YLuLT°\\fAFT’F 1\48222 DSy a—s J\D:Q):J.:_A JJM*VF/VYFA \’v_\i[—'

A& Jsu _)-u;beJ.\@)J;MYV\/TOV\ o s A TAT /a4y
A ) MSa 3_.‘_.<_'>~_:_» \}—?vwl_ulujal:—bw u:'-’;&» 23 Jja-u *a-{h)l-»'h[ﬂdou

(‘” J}&)MJ?J‘/&(JJA)J(J?&FOD ;T"bo ;r‘an ;.‘\'bo ;YOO



wopd M2 g Saa S uilal 1.C5 atia lylias g bl

J}»MJJ:_S@UJJMSZZQJ&‘AJE il e (glgrlile sundS S Jader

Al des s uf.\.;ujl{ RN sile (0 gubene 53 w) bl
. . e S B Vo
- Yo Yo MSo22
Yo \$ Yo Eoen Jf__w-u Yoo
Yo Vo Yo MS232
te vy Yo o Son [ il Yo
to vy Ya MSa29
Y T . T S S ’ Yoo
Be Vo Yo MSa22
T v Yo S Ealtvee
¥e 7 Yo MS222
T .o Somcn 1€ Lt e
Voo . Yo MS22:

YL - L YV e

YAY e JX lel 300 53 ¥ s 8 LCs0 ik
YVY/PoFD MS222 3550 33 2 O sebee 33 Ceand YE/B4VY ol s YAV/AVAA
105 St 5 bems 33 S YEB[AG VP ool i 5 oV [AADY (VL b
(8 Javer)
MS222 3 SSomps L}—?U«S‘wi bl T P BE QLQS;SJJ YT 3 olals 4o

(F Jamom) i aals 13 (G oo p Sdes Foo 5 ¥Be Yoo B choe)



WAL juls / 1 ajlads / aaajle L Oyt il pale afya

Sl sy ol il el sl aals (Oads j3 Canad) Shals

YL u> L 133/ PAVA
LfYGV/\YrMSzzzJ)JMJJ}Q‘r.L_w)_\M\r‘/qOFA u,ﬁ'_n..b-j"q‘o/\\/\/\
Jom) s Saclous 5 sos 33 o VAR /B0 ¥R b A 5 YEY/VTA YL s
(5

oblet Bladl el G b 0T G b s YU i 5 LC50 10 Jyds

ety A R LCs e s,

wET T rav Dspep b o LT
TV Ty Y4 S5p08 sl 3 MSo2 v
vig vay TV T r- RS- U L R

™

¥ Te Yvy Ao 555 sl s MSo22

€r

Ve Y4, 194 Vg el e Sonns JE sl
E ol M2

YAY Y



RS N[SZZZ [ LJL_LA dj u.d.il—dl L(:Sﬂ Ld:lﬁ.n ol,l.i.m 9 uA-h-lI

= & & . . /.
{Ju.a J\‘ S o L.S’L”.z”(""h bﬁﬁ;lb 33 Lu S g oA edaliv dew 33 d_(md&buh
s s LCa b @YTY B ol ;3MSo2 $305 LG50 palia o ed cSeslag e LLGSp
e

‘-"3_;?‘5‘ aualis Jb\.s""u L CEN ,<".'."3 43‘5,(}3 3

A Tie
oo b X i
i I- -
ERd} . I
o Yoo i |
2 . .
- | ‘
j ' -
i‘ r. .
| |
} Yoo
il
™
S MR
i)
Se
o
' \ v ¥ & §
¢ @ ] G- £ d-s
e \L K Cor C
[} N K i Q,\’ St
™ o “, % )
\Jv ("

ui‘..l"’ﬁ 3,90 Obsbe 53 LOCSO 554 o alie dey e 1Y jho gad



A juls / 1 agtads / st JLa Ol Sitlats ale ata

-~ :!
\_;)l..i.li_; ;qu- 2 o~ Q'Jﬂ ».;'r n.;:.s.:."/w)\.; Lb})b C...:;»o_-)| u,:?xj 2 WLL: BE
— . = - )
CLL_}’,| Jfb J_/\L._Au e LJW}JJ{)K}HJLJ}P ;6)‘%(3‘19109@‘;&)3 }JL}

&(Mbm L@.w}_/\d\l!aJL.«.a]L ﬂ\bwiﬂj“ﬂ.ﬂ)ﬁ 3‘.3)‘ ia-uj.ub\.glw

LDM}J.JJMAJMLE)L_;ML'& ‘l Juﬁl.w.vl.ma ‘J;LSIUQ LMJ‘};SA _.uL.-.qul.J

o&)}d—sqw&ab-bidﬁfifwkb\f)‘ J.jz-ui J J\‘ﬁﬁ.ﬂf‘jr’jw

= \ o
leibgﬁxﬁ;o&:ﬂggf%mgjw);ﬁ;ng,iz_(l};MQij;—«g}:'- S S
Neimes D S L 0L a| L::m.:— 25l Slddee jswib o} > g ga 5 deﬂ_ﬁl‘ﬁé
«,_‘-:JJCJ_\MJ 'Dj)l-(d-‘ w32 200 6:&?_5 .L:L‘».L ;M(JJ i Lf. jj‘}

MS272 & sge $oots ga lawolis L1 s ledil J,.& sskes ol 3dsd s

AGary, 1993) 5,15

-
)JJL@;"'_AJSV.MJL-J.)JJ‘JQL%Q- ’J‘jiuJ .:l&..JL..Lo.D ‘JJwﬂJj)t_(AJ

ot Mﬂu.dy ‘J‘.éwbQ-';.’.*JJJ“C;E‘“L:)}‘::"(._?'J{)JC‘

328 ot sl
- A - . 1
L;Lg;-s}j_(o-.u._v_‘a_? de 43 JL“;"": a JL».&_ .b)_b.w PR 6"‘3‘3'3" 6Lﬂj'! QL»:J LC50 el (al::-ul
== A
ol ol§4_13 Sl oyl J.:lpu" a3 e 00 e o\f.b_: 23 5h s s s rléjl
2| eV PG P ool o sl s oIS Jes s \_g_)’.._ul.)/n.:;lé%b'-l 5 i
Sted Yo ppm s yle e S ;;<.og...a 33 45'45_9?;& 3 MSoa s U.(awa JfJu’LA P
Jle e 1o .3_34.?'5;_3 odalia aaillos 2508221 23 e 33 Jee el 33 e

2 Qj}f:j-; A Can u5'“ agat .__;.L.»’B}Jb 4 \5‘}.“” )}.:_(;.:al.«.’- 1D (o e Y PR

e

—

D ghosodia &::AJ/;:: s NI 3 ol s bl et
-5'“'6” [ - -~ L_":A \...ml_';é-?-./ .

38 shessl CL:_A b LCso zatie il Wb s sd ol Sdlss b 0 L T P NP



cpd MB337 9 Siua 8 il LC g aualia lyiaa ¢ At

‘_SJL:'J)J.‘_P.AQA:_-)IQn@hﬁ;#ﬁbjT:JjﬁQ@u.aIML@JT«?..uL:u);A_(M);
s S 503 G 33 (6 ol3 e M e € o 53 4503 93 & by pB ) slay
LCs0 b ol gas DMl (Yo V ppm) YT 3 ale 55 MSp22 LC50 ol suablive anlis
3 oa G (TAV s YRV YV sYVY) 0 g0 3 5555 5o 0l 2

6 g e T gl 2y Cpoal 3 G50 St g o 457 G 1 K5 wly
omTcﬂuqfﬁJ\&b.;MS&M‘s\.plé”bpb#ﬂ)zol?mbg.hlt:&wggl.gﬁjjf
L_‘;LAJJIJGuQIJ:Hl.gA..,'aJLuJ:szJ;ﬁlglégLofagiJg\JTJ}Gabafoljsd
31 ouiS e

a3 390 1y aabs Jl S Glease LCso S Cni] ol G 3 4z g B S
ol US55 gl oy sloud sy 5 o st B ls STt STaST o cns s 13
Pomacentrus amboinensis s $SSlows] .sﬂfJIJ_B 303 350 53 2o plad ST e
it 3t e s )T s 15 olab b g U coud oL

(Mudy & Wilson, 1997) Cosd . s 5367 o (ol b0 Huaed S5 i 31 5 JY 5

SN g S
T Joms Glosud S5 Culg o g3 9 oale GleSaS dul y el 255 BT
e i gl by g ol g Sl BB 1 eslinal b Gudss oy

.»U_)‘.)@jlx‘dﬁ;',;QLALLiJL{)Lj‘JLg«B_j*‘)J}ﬁ-th‘QL@JQ\?&J&



AT july / ¥ aylai / paajte Sl Ol it ale. abas

&lio

YT e o (ol 5o ae) S I s A 31 anfllan AYVA L Sl

ARl oo pie 5 rb b ouSCiits iyl el IS eabip bl oS 0K,

Ao VF L yie S 5

S rookuled s iden 5 e S ke s LT el Na5t (T 8D 4 g

E8e BEFY Sl ol ol Sl (ol ol Las

Wbl S Al s (bl 5o slae) &San € 8 paw St adllan VPVA oy

Ao VY ke Sy o8 U3 psle s e srbs ol el kit IS

Pl (el 5 eskae) WS 18 8 pen S addllan VPVA (o s ems

Sy o1 gl s psle 5 g mlir suSTBl k) il albnbl s e 3

At AY L s

OF lad ol O S e dbe ploalanl s 8 e ATVY (O e

ALY Slbeas

Gray, M. Rand, 1995. Fundamentals of aquatic toxicology, Taylor & Francis Pub.
Washinglon, USA. pp.28-29,

Keene, ].5. ; Noakes, O.L.G. ; Moccia, R.D. and Soto, C.G., 1998, The elfucacy of
clove oil as an anaesthetic for rainbow trout, Oncorfiynchus mykiss. Aquaculture
Research. Vol. 29, pp.89-101.

Munday, P.1.. and Wilson, S.K. , 1997. Comparative cfficency of clove oil and other
chemicals in ancsthetization of Pomacentrus amboinensis, a coral reel fish.

Journal of fish Biology. Vol. 51, pp.931-938.



Soto, C.G. and Burhanuddin, 1994, Clove oil as a fish anaesthetic for measutring
length and weight of rabbit lish (Siganus linaaeatns). Aquacutture. Vol. 135,

pp-149-152.

\Y



Iriatn Journal of Fisheries Seiences Yol 171, Autumn 2062

The Comparison of LC5 of Clove Essence and
MS222 in Acipenser persicus, Oncorhynchus mykiss

and Cyprinus carpio

Abiahi B.'V ; Shariefpour A.® ; Aghajanpour M.V ; Rassali AV ;
Faghiehzadeh 5.5} ; Omidbeigi R'®). and Nazari RM.!7)
ahtahibmarmodaresaeir

13,56 - Faculry of Natural Resonrces and Marine Sciences, Tarbiat Modares
Universoty, P.OLBox: 14155-4838 Tehran, lran
2 - IFRG, P.OBox: 14155-6116 Tehran, Iran
4 - Faculty of Veterinary, University of Tehran, P.O.Box: 14155-6453 Tehran, lran
fr - Shahid Ragaeel Aguaculture Center, P.OBox: 8330 Semeskandeh, Irun
Received @ June 2002 Accepted @ Augost 2002

Key words : Leg, MSq5s, Clove essence, Acipenser persicus, chrcorhiyrohus mykics,

CRprire co e

ABSTRACT

The LCsp of twir anacsthetic apents, clove essence and MS;55, on the cultivated
fsh species, Acpenser persicus, Oncorfynchus mykiss, Cyprinuy carpio were estimaled.
) samples of above mentioned species were used expusing anaesthelic apenls for 2
minutes,

LCsp of clove essence and MSaas 01 the slurgeon was cstimated 297 and 241
ppm, e commuom carp was 271 and 272 ppm; and 1or rambiry trout was 199 and 207
pmm, respectively. Significant difference was found only between LCsp of Moo, in
rainboww trout with LCsqy of both agents in two oiher species.

Also, the results showed that there 15 no significant difference on poisoning of
two gpplicd drugs in all above mentioned species; bot with comparing different

species, rainbow troul Tad lower wlerance o both anesthetics,
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