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A acute toxicity and sedation concentration of benzocaine on swordtail

(Xiphorus helleri)
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A acute toxicity and sedation concentration of benzocaine on swordtail
(Xiphorus helleri)
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A acute toxicity and sedation concentration of benzocaine on swordtail
(Xiphorus helleri)

anmsAnmanuufimBsunduaes benzocaine RiidevasaaRaFENNg
989 Litchfield uae Willcoxon (1949) lagvinnisAniaraemmeduasiaraenmedia
wudrArmnnfhufim3anmeu.C, 189 benzocaine fililaraanmed Taefipaneng
l9f 5740.05 iwhiwms uwiiniede 1.3£0.01 nfu ussusseamedly Taeilaonu
gnaied 4.3+0.03 EuRlRT Twiiniean 1.320.02 nf Ag 50 wefdusiwindu
325(30.91434.17) fiednusiedns  Aoadudufannitgeiiinlilareensen 100
wefidusfiidwviniu 25 Nadnfusiedns q'mmﬁLnﬂxﬁqmmwﬁ'\mﬂiuwm 60 datas
Wudn benzocaine Huamifaniiacnsiasniseandiaulunismelannndianiilailds
LKL Tmﬂu‘jaéuqmmmnamﬁszﬁumwﬁu'ﬁuﬁ 25, 28, 31, 34 uaz 38 Nafnfusiedng
WBunneendiaufiszanelutnduulaetenusundunnumniduduiiin il
AR e fueulaeanlssifaduuasiinaudiiugaranandunsai
snaflanas  wazdosmanaduduaes benzocaine Mmanzanlunisaugelangentaemial
ipaanasuagluszaz sedation mMaluaa 60 datusiindoust 20 - 23 fadnFusiedns
Fusraznanwilirldfanisaaulnduce time) lulasemmadlefidnginty 340 -
652w uazszuriua(Recovery time)ildnwiafy 016 — 0.28 Wil douszeziom
wiltaiWiRanissau(nduce time) uilaeenmaAdiiAvindu 3.38 - 6.19 wil uas
sruzuda(Recovery time)ilAnwindy 0.13 — 027wl Taussuznanwilaatihldans
saviuazutlsunfumuadudy  usnidlevangemnidusiafiunan 2 &land
nudnlargeamAdiauszilaaenwAlitléty benzocaine MszAumudidu 20 - 23

fisdnfusiadns Namsnssea 100 wefidud
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WAMIAN LCy, 789 benzocaine lurlanatingineg

padinduses benzocaine uaszEzANTINA Flangauln
FTETFNN
wefifudnsmeacantesiansanlunisnaassmanuiiiuie
(@emduTes benzocaine lusraziaan 60 ol
mﬂﬂaﬂuuﬂmqmmﬁ(mmmatiua) luszudnanivaseamn
arudluRmeunduaes benzocaine Aetargannielusrey
a1 60 Falis
nmswasuulsnfnueaniinu@aaniuseans) luswing
nsnaaesmANiuimsunauses benzocaine Aalansan
meluszazoan 60 dalue
nrudeuutlesdrrsnantiunsadiusng usswdnanmasan
ansflufimuundutes benzocaine flataraennieluseee
181 60 dalue
nmaulaeuuasinenfuelneenlad@iaansusedng luszwine
nmageaAduRm@aumadused benzocaine sellangen
nuluszezionn 60 dalue
mstﬂ&'uuaﬂmfmﬂmmﬂuLﬁﬂﬁ'qnun(total ammonia)
@sdnfusiadng) luszuitansmanemnanafuimAsundu
284 benzocaine Aelaganneluszaziaan 60 dalus
manlauuilassnarungzéa(hardness) (eaniusieans)
luszwinmimmassananaiufm@aunduaes benzocaine
sevlarsennieluszazioen 60 Falue
nmﬂé’aunﬂma‘ﬂmqmﬂumq(Alkalinity) (HafnFusiegng)
TuszndnanisnassamasuiuimBsuwdues benzocaine

setargannialussaziogn 60 dalng
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asiityas1a(sia)
Ty
Whnuifieueauansetesszasnanitnir e Guasy
(induce time)uazszﬂma'l‘lum?ﬁuﬁ’a(recovery time) §eM9dN
UargannAdiaussnag 29
druaulanaeniiaauluszasdl 1 (sedation) Tuiaan 60 4ol
Tat/lfunasy benzocaine uasdmsnissen (%) uﬂﬂéuqn
nmaseueziRese 2 dlant 30
i
n531AsIeHiAn LC,, 184 benzocaine lutlanaen 39
mﬂﬂ?\'ﬂuuﬂmqmuqﬁ(mmmﬁﬂa) Tuszndnenimasasmn
anaduRmAnUnauses benzocaine satlardannielussay
19A1 60 Folng 41
melfeulasBneaninu@eansusiaans) usswing
nsmasetATiuRmAtLnauTeY benzocaine fetaden
meluszaziaan 60 dalug 42
nswlAtuwlaaBunanfuewlssenlad@adniudedns) u
sendnammaaeanpnfluRmiestmausss benzocaine
sevargeanitluaet 60 dalae 43
n'mﬂ‘é'ﬂuuﬂmx.l“m'\muﬂum;ﬁw""wun(total ammonia)
@adnfusiedns) luszndnanmmassmanaudufimsundy
194 benzocaine Aavlangeanieluszeaziann 60 dalig 44
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nsulAsuulasdranidusne@edinfusedns) lusewdng
nsnasamAEluRmBaunduaes benzocaine Aatlandan
meluszezionn 60 dalue
mawidewutlesdrramnszdra@saniusieding lusswing
nmsnasasiAnuiduRmBsunduses benzocaine siatlanden
meluszaviann 60 Falig

amalasenmafiileléfunaay benzocaine fAanudadu
20 findnfusiadns Tssaziosuansreiunielu 60 dalie
annnlaaeamadindial§Fuenasy benzocaine irgdud
20 fiadnfudedns Arzuzoauansrstunely 60 dotu
amnlarsaameddlalifunasy benzocaine fAaadudn
21 fisdnfusiadns Tiszezasuansriuniely 60 dalue
analandeamAdiufieldfuenaay benzocaine fiaannidudy
21 fisdniusedns Rszuziaeuansinafunnely 60 dalis
anmnlaseamagile¥fusaay benzocaine inmudiadu
22 fisdnfusiedns Mezpznauansneiunely 60 dalug
annnlenseamedindiel§Fuengan benzocaine Tiraaidudu
22 fisdnfudedns Arzuziosuansinestunely 60 datu
amstesanmadileliTeasy benzocaine framididu
23 findnfusiedns Tszezaswansinafunely 60 4ol
anmsasesmadiadleldFuaneay benzocaine Aranaidudn
23 fednFusiedns Mszazoauansinetuniely 60 dalua
amstlanaeaagiile%Eaay benzocaine Anudidiu
24 fisdnfusedns fszezeumnsireiunely 60 dalue
ennalanseamadinleldFuenaay benzocaine iranaidudy
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amnlanaeamafiilel¥furnasy benzocaine finvadndu

25 dadnfusiedns Mrsuzauansaiunely 60 dati
amstanseamediudleldFuenasy benzocaine eaandidu
25 fanfusedns Rrzpznsuansretunely 60 dalue
szﬂzl.'amv"'lﬂmaaﬁéuaau(induce time) ua::ﬁuﬁfa(recovery time)
lel&Fuengay benzocaine finowidindu 20 Rednsusedns
meluae 60 Fabi

s::ﬂwmﬁﬂmaﬂaéuaau(induce time) uaﬁus%(recovery time)
fald%uenaau benzocaine fnanaududu 20 Nednfusiedng
neluaen 60 dalus

s*zﬂmmﬁﬂmaaﬁG:uaau(induce time) ua::ﬁuﬁ":(recovery time)
elk%uengau benzocaine finvududu 22 Dednfudedns
meluaen 60 dabu

szﬂmm"v’llﬂma‘aﬂ@luaau(induce time) uﬂﬁuﬁ'fa(recovery time)
el#%usnany benzocaine firamududu 23 Hadnsusafns
neluas 60 dalis

i“.‘:ﬂmmﬁﬂmaﬂﬂéuaau(induce time) uaﬁuﬁo(recovery time)
leldFuenaay benzocaine firansdndu 24 NednSusiedas
meluaen 60 dalie

i:f.l::mmﬁﬂmaﬂﬂﬁ:uﬂau(induce time) uaz#uﬁo(recovery time)
dielé%unaau benzocaine nanududu 25 Hadnfusedns
Aeluasn 60 dali

wefidudnisanaasaneacangen lunimassmanudluiis

1BUnAU(LC,) 189 benzocaine Tuszaziaan 60 dalug
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Trrsa¥ramaimiiens benzocaine 7
Aaiuimdsundu (LC,) A 60 falueneq benzocaine

Tulaaen 16
mssﬂ‘é’wuﬂmqmmﬁ(mmvmﬁm)’lumq"mmswmmm
ansuiuim@eunduaes benzocaine Aatlaraaanialuses

& 60 Fat 18
meulfnuwlsBinneandiau@saniusieans) lussninsnimases
masluimBnunduaes benzocaine Aetaraannielusyes

1981 60 ol 19
meulaeuuissrnaniiunsaiflustslussndnnismeseamaay
HluRmBeunauaes benzocaine Aatlaraeanielussazinan

60 ot 21
meulfeusanFunuafuaulasenlsf@adnisedag lussudns
nasnaseianuuRBaunauaes benzocaine Aalandsa
neluszezionn 60 Falis 23
nsufAsuutlaaBinnuealuiiafeminotal ammonia)
Raanfudedag)luszuiranmasesmanuivimfnundues

benzocaine savlanaanneluszezian 60 Falue 24
manlasuwlasAiaunszina(hardness)@aaninsiaans) lussudng
nisnassmaNduRMBeLndUTe4 benzocaine satangen
meluszaziann 60 Falie 26
msulaeuulesdnaradiusnaAkalinity) @eaniusedng lusswing
nsmasewmnaiidufimBsunaduaas benzocaine fiatlangen

aeluszaziaan 60 9l 27
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fRqiiuasonnalutszmalneidaihiifesnisenatafslulsmmauasd
dellmeshalszng afeeBusshifunndilsunadnnmnn  furfiasesianiiton
Snnidzafilangsnaiudulemidaeateudiegunte 2000 1Ha du danra,
Uanmeungs, amsaetas i wintsrudalarananufifeaBeunsumuiug
e smananiteunseidefidaemetfuunendildiaandumaatedatug (ilesan
srzmsanunssegandtiulnaannaarsiifenisioinfifanafenaiseteie  Uan
fuRnarAtaaanmetieuddediecaryiugamanainfitBunneanBiaueteth
dfn  saiBunomesludauesfamfuevladeanladuaiueensnlusswinns
wdqﬁ'\lﬁammwﬁﬁluqawmaﬁnﬁnmﬂmLﬁmmﬂﬂawuﬂm Teanaflufimsiorauas
danainiilanfinmnudaavitaseune ansindeussaranelivdearnnistuge v
Wilelaildnmsgrumumadasnisaesmainuazdsainlinelaidlumanidenss
Fefimalfudipdinismudalantihendaunldifedoslunisauds Tntntsidaaaulandu
azililarfimaedeulindnas  siferinldlasancuerlilnasmeuliedenszduann
mevendufluneida  doanamparuuaudraannisnssunnluszwinenisauds  nsinng
wesedenzuazsruumteg ludunaseslananas dotinnunedtuiteliandudieses
\Reaanu1anas ﬁaﬁﬂlﬁ’qmmmiﬂuqaﬁumﬂmz’x’wq"luamwﬁmmwiamséﬁsq%m
apetlmlf  uenantimsMenasudearunsadonenfupiluntsaudebon  iszannse
ussqUelfannndndauvananin Smsienesuinnnunenatetiia 2eldud  heavy
alcohol , ether , chloretone , brominated alcohols , barbiturates , chioral hydrete ,
urethan , quinaldine , tricaine = methanesulfonate (MS-222) , Chiorbutanol uag
benzocaine (Gilderhus and Marking, 1987 213lael Iversen, 2003) TatEnaaUusias
fauansnei sassmteendeufuanirei sahdainsinmnisidenasuudas
fnlfmnziuriaueranatenian  makszzaalumenude  Taanisenaeudu
KeefiasontalszRninmassendauusasalia , nadrafneiiistundeanmsldenasy
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1.AnmAudhfimdnunduzes benzocaine fivnidanaansny 50 wefidud
et 60 dalna

2. Anmarudiduiionneantes  benzocaine Mnlaeenaauetluszes

sedation Meluseaziaan 60 dalue

Usslamifimmadnazlaty
1. fudayaiugmilunsld benzocaine TutFunmfivnzauitansaudalansen
2. fluuuamwAnmnisldunaay benzocaine lunisauderlanaiinsren saly



NMIATINANAT

flaqihuiiianisausedndinlae Wenaaudanthisimnniandussfufioddlu
Fratlsmnd  desndnfinfinudsdaeiiecfiruiusdimilondy  Feneliueudn
wiatiunausala wsswdwnsnudedniBesnsensunisaudsautineiin lfdebidaende
qunsofilenndudeu  werdedrdqResnnsaarsrdedliuBunadinnnianwind
2-3 ui quﬁ'Lﬂut'duﬁtﬁmmmnﬂnm:ﬁé’mo"ﬁfmv,j‘lumn'\mam:‘lﬂﬂﬂﬁﬁ“mﬁﬁmu
fuBenszdulan anmeuen ( McFarland, 1959 ) TuuMSiTuTRsedENzUaEsELL
Sy lwieneasasisiinainlinudainseenfiauuardnmmsfudresesdueanuan
$nneaavianadon

tnaaualinsingeg HpnuaniBiamsiouansineiy W m'm:uusaﬁﬁﬁﬂﬂm .
svazamiiniffanseey , mmezarnlumsld, amanlseasusielnuazau nrenay
sAfiuAnsineiu muﬁ'«mwwm'\zauﬁqzﬁ'\uﬂlﬂuﬁqmsmﬂ namsdszue 1y ng
foboninuan maiedeaing  mathda ussnisudeiunnsnafudon  wifitngnly
m?ﬁmmﬁm'mmu'1:au%uﬁugmmmﬂmauﬁq:ﬁ'ﬂﬂ‘l’ﬂuﬁqn'mi'wq NMsLlsas
weid (et 2526)

1.87u908vaN

2 ponudiudurasmaauiivnnzauiiasdauderasazin iaifunaszia
Arldane

3daseiiiliAanisasy wasinlituieasldiaandy

aaranunsneslusnzacanersssgsuiufinududuing Wamlsentt uldn
azusdefunamanedalug

s ufeaniunaauiaduy sevswde  biielhAanedela  mun (side
effects)

6.szAunTdidusssnaauiiinlWiemenossgendtszdupudiduiinly
gau edmaWlifanems  Wedanislanatalunsdiiarudiduiidfusesud

wanzanluzensrudaiiunang



meldmdaumesunisdssas amnsould 2 nedl Re

1.operation procedure Whinsenasulunimanes dhiainetesng uaz
metaiinduiu nmsssudeniadlunismaniisndufesinfisesudnteszesd 4
(total loss of equilibrium) g

2.transportation  procedures Lﬁums'l.-ﬁ'mmuLﬁamnudqd’wfﬁﬁn"N'] Wi
amsuaciaesfiternaaneany nssauiellunnsugeiiininWasufessey
sedation Wit iedesnssziunismevsussandaiinmenaniaebiiniflende
angad uazldigAnmmudn avdeasFunainisldeandiaureslsiussreanfeseslan

[ ] A ]
wsiazsianUdssiaanun

FTHLNTEAL
o X
aINHANTSANEN289 Bowser (2001) MAutlssuznisaaulunisldenaautiandail
o d A o .
sruviudil Normal uszasimlanaunnsoneuduassefnszduld dmsanisediu
N -] ° 3 Y
weiutlawdenuasnisinausesndruilaing
4 R ,J ]
seueh 1 Light sedation iflussarilangay@unismevauassiedensssuntauen
luthadnlesuazdnrmsadunciulnuilienanss angaing
o 1 A 3
seuehl 2 Deep sedation uszazhlangunisaeusuassieRensydunieuen
) o : 4
udow  usiinismauaues  WelinsnsziusinBenieuanuss  dmsnnseduudulle
] on
wiananss augaing
< . | M. ) -
svuen 3 Partial loss of equilibrium Lﬂu?:uzvaﬂmqtuLﬂﬂmﬂuaumm'nm
X ¥ d = ~ '
nfuiiaudon  nmsdnetinliasdne smsnnsaduncutlawdaniinae  dnng
J o/ v ) ) .vl
pauausuiiedinmsnssdulaentsdudauasnisduatinqusavingy
o b1 <
seEeyi 4 Total loss of  equilibrium Lﬂuwﬂ:vnﬂmqmLﬂﬂm'\uauqmim
3 [ o 1 A ] 0'
nfhuiausrangs  dmsnisrduwiuliavdandusiainiane  goylunisaeuauaes
nFzANAUNAY
J o .
seue?l 5 Loss of reflex reactivity \uszusilangryBenmsasuaues dnsanns
affuueluliauvidanduaslsiginana ansnaswurasinlam
J al -l o a’
seuch 6 Medullary collapse Hlussusuduilanlanaaslalizduuasiala

wejALAuRENNIA



fladufldeanansenudansaauduastanian
Taevinlunsmeusuasnsgsutasdafint fuaeiedeiitussiels@vinmees
HNAAL ﬁammsnuﬂe'lﬁmhen%qq \flu 2 fladtr A2 (Ross and Ross, 1985)
1 flademsdanm Feilnssesmeamuedn ud

aiaaefmdun

- mnauaswinTesdndin
- Funadlatuluienneresdndin
- mnua:mq'nmﬁ'nfﬁﬂ
- anmdenieTesdadin
- annmemaiiuisa
2 flademnsanmuandan 1Hun
- gl

ArANITunsadiusng

ANNLAN

W$57m LUsTSHIR

uEnanipAAERI NN sa eI TusE P undes  cortisol
%z‘lﬂﬁuz‘?\amm%«qﬁé’uﬁu‘im (Ellis, 1981; Fries,1986; Pickering,1989; Maule et al.,
1993; Einarsdottir et al., 2000 #131agl Iversen et al., 2003) UAZlinRABNIINUEIBAINN
\AN (Redding and Schreck, 1983 #14lae Iversen et al., 2003) WAZANBOUENTANLN
fineidiu (Specker and Scherck, 1980 #1alael Iversen et al., 2003) ﬁqumqi‘immuﬁ'a
flselomllunstaasnmnupranadian

dszlamivasnsidmaau (393us, 2508)

engauihlsrlenuinrmudalan aqllds

1.dotisiauunnismuadin Juinlnnsinane (Catabolism) dhaa

2 inllandesnseandiautianas  uazasBunomnidoudetenss  Leitritz
(1959) #nslae addus (2508) wudn nisrudelanlneldendauazdonaninidacldde
1/3 -1/4 daievnljusnldany uazdsdirAniigaiAeiilhlamuerluily fgumgligeld

3.anfBtnenmnaieulmsine ssslalines



stngauunataduentinialeeld  uasunerfadunentinaiedelss  Sehdev
et al. (1964) #alan asqus (2508) Wudn 2-Phenoxyethanol HAmuantiRdaeininisn
uaztlesnulsadinsalullan

mavdanldemaunisRarsnndal (Cho and Heath,2000 #nalael Iversen et al., 2003)

1.4

2.9 U82UsERNENINIR9RNAAL

3. anuazaanlunngld

4. ANWEUSTBINSANEN

5. unensdusadly

enaaufivanesiianasdanidereuinidnrnstanannonsion Jdlilimainem
22IUNUANDIAIU hypothalamus — pituitary — interenal (HPI) ¥inldanligunsonauauns
siadenszdu (Olsen et al., 1995; Keene et al., 1998 §19le lversen et al., 2003)

ANHUSMINEMAUATINNANLSY benzocaine

benzocaine §idnmnuifiups@ng iwminluana 165.2 azaeinWdnden &
fauffu 2 pluuufe Crystaline salt dssmnsoasantlélusin 0.4 nfusedns wazq
Free base form Sefiasazaelu ethyl alcohol (sthyl alcohol 95% @nssaazanels 1
nfwse 10 fiadems) rewiW  hydrochioride AngUitacanenitlhA  uasldiu
daunanrasenlumenisunnd (Hseu ot al, 1998) benzocaine Hdedundaiuiiidniu
Towiala/l&ur ethyl aminobenzoate, P - aminobenzoic acid ethyl ester , ethyl P -
aminobenzoate éﬁfamd'lﬁl.ﬂu%ﬂ'nn'\?ﬁ'\'nm benzocaine (Merck and company,
1969 &ralan Gindnd, 2544)  uasaiinir W lusymduacdnflan benzocaine Aldlu
ayrtfdoulvgifeussmacuninke  smsfuannuuasiasdes Wkausduinmnainis
gruwanwn (Tnefidowrsvneuaes benzocaine 20 wlafidud) uacldifluenineiiagiang
wananiffainandifuenaay

Trsea¥eme9 benzocaine A ethyl ester aminobenzoic acid ﬁi‘l amino

o ] . o A
group Tusums para — substituted AININ 1



COOCH,CH,4

NH,

e 1 Taseasevnaiaiiaas benzocaine
ﬁm: Suwalsky et al.(2004)

Anmouelnsea1eeed benzocaine Afefl MS - 222 benzocaine WANNIATN
MS — 222 Aa benzocaine siavanelutinldiosnan(Summerfelt and Smith, 1990 $1slng
Hseu et al, 1998) usineldmdninasiusiueuths benzocaine anzaundn MS —222
faagnadu Uan striped bass asiimanulasia MS-222 unn wsignunsavnldaayineld
benzocaine fiAraidindn 55 -80 Radniusedns (Gilderhus ef al., 1991 #nlae Hseu
et al., 1998) McEriean and Kennedy (1968) 814lnel Hseu et al., (1998) wudn nasid
benzocaine nl¥lan white perch sauSandamald MS 222 Fienandiadusnngn
Hseu ef al.(1995) MMnisnaaasld benzocaine luntssauilan goldliined seabream

' 1 s e e “ d
wuddasldiBunn benzocaine 50 NaAnfusiedns ediiBuroudurteiiiaas MS - 222

N5 14 benzocaine ﬁlumaan

]

Hseu et al(1995) na1991 benzocaine  fmauiaesaselunisldudidnay
sssdvanmanaadleeglugmgifigu hnszéraieauifunsaflusindlsifinasie
1lsz&vEnnea9 Benzocaine

Iversen et al. (2003) lanmaasld benzocaine lugnilan Atlantic salmon wudn
benzocaine rauidindu 10 TaAnfusiedms lwaead 0 widazialdiszsu plasma
cortisol ﬁlﬁmmo%'mm' 43(£12) nmol dlanantinlisedu plasma cortisol @zLﬁuqﬁu
agnefivedAry uauﬂmﬁauﬁunq’u control (luldengau)wudn s¥AU plasma cortisol
geiuatwiaiiag Wenarliaunssedidngegainfy  325:35 nmoll Feszd
plasma  cortisol Wungu control azgendnazdy plasma cortisol lunguitlgenaay
benzocaine Maan 10, 20, 30 Wit uay Waiinaaudiuduaes benzocaine azlaily

o o X o .
TALINNIFLNNTUTRITEAU plasma cortisol



Allen et al.(1994) #alan a3l uazAnL (2542) :9TUdn benzocaine il
enaauifuszRvEnwdmiinian ua:nmﬁu%wnmqmmﬁqztﬁummzmﬂ‘lé’mn 409
fadnFusiedns 7 5 ssnaadua e 1,118 fafnfusiedng 7l 30 esraaidue

Arino and Sen (1994) #13lae agill UeTANE (2542) NARE benzocaine fuvan
gilhead seabream 1aald benzocaine 57 Nagnfusedns e 2 -3 Ju wudnlan

sAemdearnnimaseauda 20 doti

Ortuno et al. (2002) naaaeld benzocaine fitlan gillhead seabream Wu91
benzocaine AussasTULNTINeUTIRILY W YinldsvAunglaaluidenurnndntnfiuay

. J X
svM lactate ANTWENAE

d ! - = s
A19799 1 UAASAT LCy, 389 benzocaine Tutlanaiiaming

srazIanly
dliarelan A1 LC,, NINAREY 1ana9degs
(mg/l) (dalny)
gnlaniia 38.38 (35.96 - 40.86) 24 Sommani and
29.92 (25.40 - 38.25) 48 Siridanupatra (2001)
27.13(21.88 - 33.64) 72
22.82 (16.43 - 31.70) 96
Uaiin 212 (210.11 - 213.91) 24 230 LAZANLY (2542)
202 (199.21 - 204.83) 48
202 (199.21 - 204.83) 72
202 (199.21 - 204.83) 96
Usmnunes  39.5 (38.42 - 40.60) 48 \Findn (2544)
gnilan 66.25 (63.62 - 68.99) 24 B30l UAZYMINTA (2543)
wsdunimzie  30.82 (29.60 - 32.09) 48
20.53 (19.72 - 21.38) 72

17.22 (16.54 - 17.93) 96




o : de
a9 2 Anudnduzas benzocaine uazszaziaa v litlarasuluszazsineg

Adntu FTUIINT

189 flanisu

9ia1291an  benzocaine  srEzARU @AY BNANFENBY
(mgf) (ui)
gnilan 18 -22 1 - Sommani et al. (1997)
wasduninzs (24 9.0.)
gnuaniia 15 1 - Sommani and
(24 41.34.) Siridanupatra (2001)
Uaiin 80 -85 1 - 870 UATANUE (2542)
(48 9.3.)

1an carp 100 3 2.6 Dawson and Gilderhus (1979)
gnuan
Atlantic
salmon 30-100 5 17.4-3 Iversen et al. (2003)

50 4 3.3

50 5 4.05
1l&1 cod 50 4 2 Mattson and Ripple (1989)

50 5 3
& rainbow
trout 35 34 3 Gilderhus and Marking (1987)
Usnafisdiu  80-200 . - Dawson and Gilderhus (1979)
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unsniuaziims

finsal

1. dangamwag ATIENIGAE 5.740.05 uRums Twiiniadn 1.340.01 ndu
UsngaamAdly AwEnaeBe 4.310.03 iRimms Twinede 1.340.02 n
waufaaum 10 8ms
fnanadinauia 100 fes
. fininafwanafineunm 2 uaz 5 Ams
qﬂnsrdm‘#muﬁouazmﬂm‘?"unmzﬁqmmwﬁﬁ
waasianaiunsaiusing (pH meter)
. iiresinBuntuaandiay (DO meter YSI 550)
. Spectrophotometer MILTON ROY §u Spectonic 20D

© ® N @ O A © N

LY .,
. wismviaimin {UAG 204
10. ANANURIUNAANUALIUIANATS

11. 888U benzocaine IBILTEN sigma

qgns
UHUNIINARDS

mmesesd 1 wirrmufluRmBeundutes benzocaine Millangensme 50
wefidud (LC,, ) meluaen 60 dalue mafavee Litchficeld & Wilcoxon (1949) Tae
HuRUNIMARBILLLIguAReARNYs] (CRD) Taavinmsveassrsiduduas 3 41 8¢
10 #in

nemasesd 2 wranadidutes benzocaine Mmanzaniardaaulanganiver)
lusver sedation lanvmmasasnataididusy 10 41 782 1 59 MNUNUNIINAREY
wuuguasanagnysal (CRD)

AENINAARY
1. NIBTENNNTNAREY
11 mswBndndiases Taminlarseanadmunapnuenasiy 5.740.05
iuRwmsiwiniedy 1.340.01 nf uarlandeamAdiinnanieEnaedY 4.310.03
iRmnswiniede 1.340.02 nfu laeidedlilutiedunfunn 95X 95X 95 uRmns

] © o ! ] o am - oy -3 J
Tnaneutihsseduwufanindaluquarviufinarudndy 8 Hsdnfusedns esiida
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wuafiFeludatan wasudereiufinmudndu 2 fafinfudedns Wunan 3 u Tan
wamudnmir 2 Swierf dandesetheentiuoe 2 flanf WelRisnmlanaes
Wautuaouinases Wemsdrdagiifuss 2 afy dhafu wazreutinlanlineses
AITARINTS 2 JURBUNIINAREY

12 nswileliveses  WntinlsalBludeazunn 95 X 95 X 95
wuRiems  wasinmnlfueaudadosindeundianadid 01 wefidud  Hnsti
amARsaniaan inlfethetien 2 Surewiviilunimaseuied dnnaeiuiiteyluii

13 avusvasedldineauin 10 &ns ussqin 8 8ar Suaw 21 Tne

14 nawiunenaauildlunimeses Taedonereeu@lluusiacan
daduluBunmstin 8 8ms 9 benzocaine asfesinnszanely 95% ethyl alcohol
reundofnimnanaduinfudelilug  adlidniu  udrdddEninefmainldely
mausifesnslflunemasedluusiasdn ﬁv'ei'}tﬁaﬁmms‘lﬁﬁ’n‘luuoiazmjummmawﬁq
~ fleanudadufivintu

2. TARWAUNITNARD

21 monmaaesit 1 marulufimBsumdutes benzocaine i lamae
50 wefiduf (Lc,, ) melunan 60 dalis muidEaes Litchficeld & Wilcoxon (1949)
Tranasedlulvatuin 10 dng umﬁﬁ 8 dns ukmsmasaseenidlu 2 funew Ae

2.1.1 Preliminary test Lﬂumwlnam‘l.u‘ﬁqanﬁwLﬁamﬂ'z'mﬁuifuﬁﬁqaﬁ

dnlianmne 100 wlefifud  uazmadidugegeiiinldtlansen 100 wlafidulf
TalssanmuenndiduiiiomsAneainnimesesieuntinl  Teewlsydusudidu
ganiflu 5 szAuwlennguacugdilildenaay nesssmadinduas 2 91 widetia
nfummmasesss 17 ans lessusdhluudasngummanesudamain 8 dnsldly
aufanun 10 dns eanuidaduez 2 Tue lduimaeatueaz 10 M Tneduiiaciian
wag 5 M wselideuwadls 5 da &une, tuiinernissusstiudnnulaiae
wéeannldenaauadlilutivilionn 10,20, 30 will 1,6, 12,24, 36, 48 uaz 60 faliw
lewutlaneneasinnnsdnfiotud vhmsﬁmﬂ:ﬁqmmwﬁwﬁauldmmuuawﬁe‘ld
geeLfionn 0 ues 60 falie FasnmdiersiBinueenduiiacaneluir (DO),
aadlunsadlusng (pH), mfueulaeenled (CO,), quumgii (Temperature), uantuiils
$93 (Total Ammonia), A21HNTEZH1N (Hardness) uazauiuAng (Alkalinity) dlaasu 60
dalie tnlanfvdenmnszusitudia (Recovery time) Tneninlan\gludnigzenaitinnsl
2INIARRAALIAT d’aLnmqmmﬁw"ﬂﬁﬂmnﬁ'u@amwdﬂﬂﬁ'\muﬂnﬁ uazantiufinioan
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212 Full scale test Mnmasay 6 seAuAadndu Teeihacu
daduiivasasldann Preliminary test 2 monadndu An Aonudndufluaniigeiiin i
dasen 100 wefifull uszArmdnduiivenfigaiinlflacsen 100 wefifudl
Ausnaneaudidufiavinmemeses 6 srdumdidunianianguasuauililg
tngaupdiduns 3 90 Fmsiesigunmiussfunaenmslandudatunis
neaasiudu

22 namesesl 2 widasarmdiduflmsnzastes benzocaine dlums
audalarsaniinnlaraavesluscar sedation  Tazasanneansidsduiinlflansen
e 100 wefifud aannimases Full scale test aenaufarduduiilaiinlian
oy wnmasemrondiduss 10 41 luseananalinnwia 1 ams m?ﬂmi'meiu
mmasesas 9 ams 18enasusnanBanadidesmstessiazaadidu ¥dninefmos
h 800 Redams Wlumsanaradin ldevames 1 Sunandeusialduarautian
@au (induce time) Aunauaztifineimslananizasuilionn 10, 20,30 wiii 1,6, 12
,24,36,48 uaz 60 T ﬁmﬂzﬁamqwﬁﬁﬁauwmaauuawé’a‘ldmmuﬁmm 1,
6.12,24,36 48 uaz 60 ol émmmwﬂgﬂ'ﬁ‘immm&uﬁ WBanmeandiauiiazats
i (00), AranTlunsaifiusing (pH), Afuavlaeenle (CO,), qoumghl (Temperature)
dapsu 60 4ol dlanlises B luisaanneisauitewssas s (Recovery
time) funaguariinllanduganmitetammning  uazasthdineat tanluides
sialutiedamfmunn 95 X 95X 95 s Whwaen 2 dlanflwirfilsAangaay
Teldemsainsaeihaunainduss 2 ek dhadu wWiudnedh 3 Suie 1 Ak e
AERTIN1IAETBILAIMAINITNAGEY

msiiufindays

ﬁuﬁnmmrﬂmmzqmnwﬁﬂﬁﬁ'\mﬁmﬂzﬁlﬁuﬁ Foeandiauiiazanslu
¥ (DO), Arsdunsaifiusing (pH), Afueulaeenled (CO,). qauugR (Temperature),
uenlafiusan (Total Ammonia), AITNNTZAN (Hardness) uazAaflua1 (Alkalinity)
rewldungauussudsldenaauiiogn 1,6, 12, 24, 36 48 uaz 60 dalay udotfufin
Smnutlanfianeniely 2 dlaidetnn e
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nsiATsvidaya

Auanamarunfiufmammauses benzocaine finlhlaraenns 50 nlafidud
(LCy) Mellwinan 60 4ol AmidBaes Litchficeld & Wilcoxon (1949)unstindiaysdili
mnmﬁmﬂzﬁqmmwﬁﬁmaLﬂﬂ:ﬁmwuﬂ?ﬂi‘fm (One —Way Analysis of Variance)

' -l
uasBaudausonuuansisresrnedelnegi® Duncan

«l o
AUNMINITNARRY
A -3 - o
nnsnasasimairinemanfnislszne. sontiumalulainszeauindndragm

NUFAIANTELIY

STHLLIAIUNISNARDY
&
fNsnasesFeusiAauiiuAN 2548 T4 IAaUWNENEY 2548
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HANITNARBIURSITO]

1. AnrarudufimBuuwduzes benzocaine Minlilaene 50 wefidud (L, )
meluiann 60 dalae

annenasesnaeiufisdoundues benzocaine datmaenlnafnefl 5
viuaadindu Wlud 25,28, 31,34 usy 38 fiadnfusedne wudiszsiumnandudu
Minllaraenme 50 wefiduf(Lc, ) fAwinfu 32.5 (30.91 - 34.17) Rednfusiedns
mil  2)  deilanndiBeeiudariiuimBiundy (LC, JAdasmndesu 95
wefidufaes benzocaine Walamnsungunaditiacemieds 3 - 4 wuRame T
winffu 39.50(38.42 — 40.60) indnFusiadmsluszaziann 48 e wenainil agil uae
qMIIA(2543) mamasaslugniaiuosduninze fiacuenaeie 2.95 (2.6 - 3.3)
iRims wudndeanuiufmdnumwdu (LC, idowendedty 95 ulefifudaas
benzocaine SlAwinfL 30.82 (29.60 - 32.09) fndnfusednsluszazian 48 dali uac
AL 20.53 (19.72 - 21.38) Haansurednsluszazioen 72 99lus doulunmasestas
Sommani and Siridanupatra (2001) wudrAtAMTuRMBEURGY (LC,,) 289 benzocaine
lugnianfla Aflacuenaiede 24 - 34 e Sewinfu 20.92 (25.40 - 38.25)
finanusiednsluszaziann 48 dalie uasiidnwinfy 27.13 (21.88 — 33.64) Rnanfusiedns
lustaziaan 72 dolne FeduBauifiautuengsy MS - 222 wudannmesatsed
asssflng (2546) lutlawsungunadaunetnaiede 3 - 4 wuRwes Sapeeiuis
@undu (LC, Rdasaoiietu 95 wlefiufaes Ms -222 fldwinu 94 (90.56 - 97.57)
Nadnsusiedns uaz‘l,uﬂmﬁmmﬁé"nmﬁmqm’é‘ﬂ 3 - 5 wuRwasilAnwindy 42 (37.67 -
46.83) fsdnfurednsluszuvinan 48 dalw FeldiBanounnnda benzocaine uazé
ulFuufieusaniusendng benzocaine iU MS -222 ufa MS - 222 aziismn 226.1 U.S.
dollar sia 250 a1 Feumandn benzocaine Aifls1An 49.3 U.S. dollar sia 500 N3k (Hseu et
al ., 1998) fnEnuseMsNnsAnETissiunadidy 25 uss 28 Rednfudedns
Uanaimednetimssdanng uasudanmuniil 10 UanssBuiaftauitthes uasudeain
dalaeil 1 ﬂmmadomﬁﬁﬂuﬁLﬂuﬂg’mmquéuqnmmmm flszdunnadudy 31,34
uaz 38 fednfusiedns svezusnianflennisdietiong neeRaldR uasBudnetindnas
win 20 wnilensdoueiauilifiunfiasn  wdeamifudaliedl 1 datunsdou
uammmﬂaﬂauqaimd'\ﬂﬁﬂﬁ’qﬁm uauAsUAY weies vieanetiulua ﬁuﬁuqa

d a a a o o : o
nmsvases Tnefimonudiudiu 28 fiadnfusdedns Uatazidumiedn 36 dalue daunmaiu
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= o - ' J y 4
dudu 31 usz 34 sdnfuslefmsaznudnfinismnen 24 daluafludaulugjaudugenis
A o 8 o = ﬂ. A y
nAeEY  ussiimonudndu 38 Nadnfudedns UstazBumen 12 9ol usvdoulvg)
: < y 4 d a o
wudndiinemei 24 falsauBuganimmensy Welugansmasssiissiuannuidudu 38

| -] ¢ o ) [} | 4 A
NednFusedng wuddidasnisanegegeiiAn 100 wefidud usrhinudnsnisane®
o o e a e
seauANdindu 25 Rednfusiedns (19197 3)

d o o
9199 3 wefidfusinemeazantesaaanlunisnassamanuiiuimdaundusas
benzocaine luszaziaan 60 497N

ALy e (Fal)

(ppm) 1 6 12 24 36 48 60
0 0 0 0 0 0 0 0
25 0 0 0 0 0 0 0
28 0 0] 0 10.00 10.00 10.00  10.00
31 0 0 0 33.33 33.33 33.33 33.33
34 0 0 0 66.67 66.67 66.67  66.67
38 0 0 40.00 100.00 100.00 100.00 100.00




L 4

wlenSuansanegzdu

0.6 |

0.2 |

0.1}
0.05 |-

0.01 ) ) . R
10 20 30 40 50 60 70 8090 100

» t 74
ANNIINTY (Mg/)

d 1 [ IJ y
M 2 ApoandluRmBsundu (LC,,) Maan 60 FaTue983 benzocaine Muanaen

16



17

anmsfnmAmnIm Tnﬂqmqwﬁqﬁﬁqmﬁmﬂzﬁ i gouwmgdl | WBud
aanfiaufiazansluti , Arpounflunsadiuin , Brnamfuewlaeentadeglu
pmnszinssanin, arsdusnesacin uanl‘mmuau’[utﬁﬂﬁ’wuﬂﬁ'ﬁaq‘luﬁﬂman
namasesnaluegn 60 dati uam?ﬁnm@mmwﬁqwudﬂ

- QUUAR  AMEANINAREY  fauNIAcesUgRNiAWatY 303 &9An
adea 'lumq"wmmmmﬁ”’qu.vit‘s:uﬁmunszﬁ'aﬁuqnmmmmqmmﬁﬂﬁi'mgjmn"w
209-30.3 ssmnsaidua (el 4, Nl 3) %qmnqﬁﬁmmzamian'm‘émﬂmmm&u
fleegstwdng 22 26 asvaedas (nFeedng, 2531) wiannmassanudtguuugRlalil
nadendEnian  senifinansesndeaitetfuanmansen iusuaan

nAaRdnauLIladaeANNASRs

-l ol - ' F
A1519f 4 nMafsuwlasgnmgfieerngaidag) lussndnsnmasesmnanudluiis

IRELUNAY 9849 benzocaine sladardesnieluszuionn 60 dalug

pandiud v (Ft)

(ppm) deuldenaey  Gumamesss 1 6 12 24 36 48 60
0 30.3° 30.0° 301° 301° 299" 299" 302"  304° 301
25 30.3° 30.0° 301°  301° 209" 299° 302° 301" 30.4°
28 30.3° 30.0° 301"  301° 209° 299° 302° 301" 3041°
31 30.3° 30.0° 301° 30.1° 209" 299° 302° 301" 3041°
34 30.3° 30.0° 30.1°  301° 209" 299" 302° 301° 3041°
38 30.3° 30.0° 301°  301°  209° 200° - - -

NHIEINA FanmsuaminisuBauifeudiademesdafisziurmideiy 05 wefidud

>
Tuuuass
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31.0 -

| —+—0ppm
g 30.5 - ‘ A
T 28 ppm |

& 300 | ‘/I—l\-_‘/\u——# | pp
é" ‘ 31 ppm
@ 295 —*— 34 ppm
| —*—38 ppm,

29.0 —— —r : —]

0 1 6 12 24 36 48 60

va@ (Hatag)

a

a d‘ S ' a
2N 3 naasundasgruunii(asraimaidieg) Wsendnenimaaeamanouiluie

L)

IRUUNAULBY benzocaine Flalatdaanalig=tzioa 60 F9lig

1 v v
- Funieendiaunazateuun nevldenasiniufidieandiaiindy 6.30
dadniusieans uazluszudnnimanesisziunadidusae drieendiausatiasaay
v 1 1 1
Auganmmaass e BuuifauiFinueentiawludelud 12 NWLINANANINAARNN
o Y o = % | i = o - | o
ITALANNIINTURL TR UeanTlautiaendanguadguitasan uda e 127 wudnsedu
AmLiNdun 25,28 waz 31RaANTUSERART (M99 5, WA 4)adeniiansannsmne’la
4 winkutlauwenaensnienglanlunguaduan wansdnfiotan 14y benzacaine axil
wasedns g lailiilanusiasmreendanlumane lsnnndnlan lunguauaui
fdnmnmeladnfnacadaiane Wedanlé3 benzacaine Ainmaudadin 34 uaz 38
aQ a o A ' o d‘é’ Y = =3 v ]
nadninsiedns  wudnlaiseandasnasnelatay wazusullawdentenueenid@ntionus
ar A’ < -3 i -ﬂ‘ Yar 5 d‘ al d,{ = e
1AuALFIULEAI IR IAFU benzacaine - wtBuninifinauasinasiednsnig
melainlilaianudiasniseendiaulunismelaninndlanlunguilésu benzacaine
Tufunaiiaindr uaswdeandalieit 12 wudnFunueendiausatiaasulsundunim

TLALAINNTUYBY benzacaine
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< o a Aa a o 1 a '
AN 5 ﬂ’]?LﬂﬂﬂHLLﬂﬂ\iﬂ?‘NWN'ﬂﬂﬂ‘ﬁL’QU(Nﬂﬁﬂﬁ‘NIfl’ﬂﬂL‘lﬁ‘)‘l‘LLi‘:iW)’Nﬂ’lﬁ‘V]ﬁ’ﬂ'ﬂﬁﬂ'\ﬂ')’iu

uRsUnaUY84 benzocaine Fatlandaannielussazinal 60 Falug

AUdndu e (Fal)

(ppm) rewldenaau Bunmaaas 1 6 12 24 36 48 60
0 6.30° 6.04° 566°  4.40° 346° 238"  206° 194" 178"
25 6.30° 6.07° 573°  441°  272° 083° 045° 028" 0.18°
28 6.30" 589" 572 461" 234"  053° 033°° 024°  0.14°
31 6.30" 5.77° 5.67 et B0 2,26 %, 047"  0.36°  025°  0.17°
34 6.30° 57 563° \ ' 458"/ /228" 029 “023* 017° 0.11°
38 6.30° 5.81° BB 4,56~ &I —T77" : - -

6

uNIBWe : FansslaninsFEuAsuANeREN AR YA UANNITaT Y 95 WafiFus

v
T

a

a a v 1
HRANTNARRIANT

a8 (Falng)

a a o

d d’ - - 1
MR 4 madasuulasFunueandiau@aaniuseans) luseudenmaaeIiAIy

\IURHAULNAULRY benzocaine flatlaraannialussezioan 60 49lug

- Aenudunsadusnewldenasuiidindy 841 WeaBunimaaes
o 2 o - P ] 9 = i
unsinivdaliuedl 36 wudrdanadunsafusnaluueiinanas fiasainlatlungs

d‘l Yaor = % a 1 1 4‘
wmammfrﬂma‘ummuqxumwmmmmﬂmmumnnmﬂm'lun@umu@qu%mmmn
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ngRnssunimmelasanlainlifinstenlsenmfueulneenlafaannemelaiatu
ﬁaﬂqu‘.‘jamfuﬂu'lﬂmnhﬁmuﬁ'@ﬁ’uﬁﬂ aznliRansanfuaiia(Carbonic acid)
nIABAY AIANANT

CO,+ H,0 ~> H,CO, —> H'+HCO,
Feansaenfueiiasansounnda il lalanauleesu( H uar¥lunfuaalessy (HCO,)
wetBinammdudusaslalanalaseuisduinlhiidpudunsafiustetienss
uanvinuianmiflunsaifiadu uactudatied 12 wudngunasemnszRuransdudu
fiananandunsaflusinsiesndtnguaruguiiiasaintudalied 12 darlungumasesiings
WeanTiauuariinirlsnddeunrfuaulasanladainnisuelasnndnanlunguasusy
FedanalFarnmginssunismsletecian uszludaliedl 36 wudnszdupnudiduil 28,
31 uay 34 DeaAnfusednsEIed 6, Al 5)FAaruTunsadiusneanndnlsziy
aanadadul 25 fiadnsudedns Wasannludalusil 36 Rezdusouidaduil 28.31 ua 34
fiednfusiedns  wudnla@udnmeeng  uszwdelerduoutianas Suinnsldeendiau
veunwuariinmalantdeemfueiaeenladainnmmelatetss  sldidaonaiiunee
Yeundnflsziusnadaduil 25 fadnfusedns fslifinnemerenlanAsduinWivaetan
$ruannndminliimamnelauaslemisasnfueulasenlafeanumnnnd  wezdle
afueulasanladuandaacsinlily lalasiaulessu( H') Seinlifidraadunsaflusng
ndnlunguitfranadudugendn uazludabiedl 48 uex 60 wudrszdumreididuil 25
uwaz 28 Rednfudedns Haracmdunsadudnedandnfissdumanandaduil 31 uay 34
fadnfusiadns Wesaniiszauacuududud 31 uay 34 SeBnsusiedns dnismezeslan
Aot 33.33 usz 66.67 wefifuMmugndy filtlawdeasfenndninldiimnlanusen
mfuevlaeenladainnsmelationndn Thdstianwanuflunsationndn Aszdunanu
dindufl 25 uay 28 DadnFusedns Tefinnsmeasan 0 uaz 10 wWefFudmuday Seil
Ugwieatuanndmintinfianmidlunsasnnnindafintuainnisunelafuanfusyla
panlgsaanin Tnaszuacmdindudl 25, 28, 31 uay 34 Henarudunsadusnewindy
7.35, 7.35, 7.40 uaz 7.40 {adnfusieans u‘ﬂﬂéuqmmmmm Tebifusunmesetan
Tusi? uazangassou(2525) nanedraniflunsatiusneszndn 6.5 0.0 fuszfuRwaneud
medzdnfiuasluumsinfmnasdenisdnsiasesdndinlinosiinisufewuae
gevAANiunsaiuaiauiundt 2 wilelusaudy



20498

21
A15197 6 mﬂﬂ?‘iﬂuuﬂmmmmLi‘lummﬂufifm Tuseudnanmmaseani A miTl s
BELUNAULR9 benzocaine Fatlaraaanieluszezioan 60 Faluq
ANNNdL 980 (‘ff:‘[m)

(ppm) deuldenasy  Gunimmaans 1 6 12 24 36 48 60
0 8.41° 8.30° 828" 797" 771" 753" 749" 752°  750°
25 8.41° 8.31% 832" 803" 760° 7.35° 7.32° 739° 7.35°
28 8.41° 8.32% 8.34° 806" 758" 738" 741 7.41® 735
31 8.41° 8.31% 832" 804" 762" 735" 743 743  7.40
34 8.41° 8.32" 8337 803" 761%. 784" 743° 743  7.40
38 8.41° 8.33° 8.33% | /8.02” -~ 7.56* 7.36° - -

T
o &

WNNEWE : FanHsuAnINItFauisudefensadiansssumTNGeiu 95 e fifus

Tuuua

pH

6.5 NN A
0 1 61224 '3 48 60

LI (Falng)

<l i ! | ' ' -~
NINAN 5 ﬂ'\ﬁ‘l.‘]_’a?_luuﬂﬁﬁﬂ’]ﬂ')']ﬁdlﬂ_luﬂ‘iﬂLﬂum'lxi 'lm:m’mmmmmmmmLﬂuWH

IRULWAULRY benzocaine Aalandannieluszeziial 60 DI

- afuauleeenles  WeBunimeaeawudn  UBunnenfueulaeanlass

@ 1A a g

2o Co d L4 ' - -
walfuiaau ludaTueh 24 wudnfiszduaudiudud 25 28 uay 31RaanSusaRAT TAn

a a o ]

rfueulaeenlamiaandrAiafuenlneenlasfssdiunnudadud 34 wax 38 faansuse

Woamyanuzina luladmanung
manTumalulagnszenuinda amnaz®



22

ans(1sed 7, Nl 6) (flpsanniezdupnandadud 34 use 38 Dednfusiedns wudnan
figmenavneladandnlanfissiuacudnduil 25, 28 uas 31 Nedniusiedas Saline
Unnildesafueulasentafeaninuinndy usludaliedl 60 wudnguarAnButm
mfuaulasanladivinty 6.33 Dedntusiedns uassdueadidud 31 uas 34 fadni
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dadu@ 25 fenfusiedms  fiinnlemldenarfuelaeenlsfaaninuinndt  uay
ilesaniszdupnudidudl 31 uez safiadnfusiedne Mlawdeeyieniasaniianis
e Fofuiszduamududuil 28 Jadnfudedns FadiBunanfueylaeenlafianndd

d o d K ] o o = .
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19199 7 nsuldnuudasAanfuesulaeenlaf@edniusedns) lussudnanimaaean

AuiiuRmAsUnsuI24 benzocaine Aatlaraaanieluszazioan 60 dalua

Aradindu 1R (da)

(ppm) revldnaay  Bummeses 1 6 12 2 36 48 60
0 0.00° 3.00° 500° 400° 500° 467° 633" 733" 633%
25 0.00° 3.33° 3.00° 433" 667" 567" 633" 6.33° 533°
28 0.00° 3.33° 3.33° 500° 767° 567" 800" 867° 7.33°
31 0.00° 3.33° 433 433" 7.00° s667° 900° 733" 6.00°
34 0.00° 3.00° 467 533° 633" 667° 900° 867" 633
38 0.00° 367" 333® 567° 9.00° 7.33° - - -

— and_~ =
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HINTU mummmmn%ummmsm:nnwumLﬁ”jﬁzjﬁqmwmﬁmqmmmu@gnumﬂfmuLilu

neaflusnsresarsazaendu andoe (luss uazangassnd, 2525)

<l i :’/ . a a o A
A1919% 8 NailasuulasFurniuenTudlaianun (total ammonia)(Raaniuseans) lu
FLUINNINARDIVIANNITIUR AL LNAULIDY benzocaine Aallaraannielu

FEEZINAT 60 Talng

AN e (o)

(ppm) Aevldenday  Gunimmens 1 6 12 24 36 48 60
0 0.03° 0.03° 044" 054 069" 089" 1.19° 117" 120"
25 0.03° 0.03° 063° | /1074 088" 4,08° 120" 118" 1.20°
28 0.03° 0.04* 057" /067" ~0.82° 102" “149° 105" 107"
31 0.08° 0.05° 044° 1 059" -069° 089° 1.19° . 080" 082°
34 0.03° 0.04° 0:37% 057 062° 087, 119" | 081" 083"
38 0.03° 0.07° 0.40% 055" 1,0.65° -0.90° - - -

o &

UNNIWE | S nETUAAINITIRBLREUAN I aRENNIARRRTTALAYINITaNY 95 Wefidud

e

0 1 6 12 24 36 48 60

vam (fatag)

-l i :: i a a o a
AN 7 MalasuuasiBunauenTuiilaviaunn(total ammonia)(Raaniuseans)lu
FLUINNINAABIUIANNITIUR AL LNAUIBY benzocaine Fatandannia’ly

§28Z1987 60 Falng



25

- ANNITANTANA AINHANIIMARSY WaGuTNNIMAReUNTETAa TN
# 12 wudn usazssdumuddvliruuANFN T UNaTA (mmqﬁ' 9, v 8) AN
nazdraatnuieanitiy 2 dstimie Arunszdnedans (temporary hardness) lagiin
AINATATANLTBY calcium YT magnesium bicarbonate 1~1u'jﬂqnm'm¥ﬂm:nnm:nﬂu
naeniluiiugu  (carbonate) ®IMAMNUNTTANNNGSF  (permanent hardness) iMAIN
A190TALT89 calcium YT magnesium carbonate uazeradlunanindesnnnsauntiia
| calcium sulfate FTUANNNIZENNTINIBMN (total hardness) SIMNIEANHATINTES
AImNsEneTaATauATAINTEENn9S TawAmAuaeenunluglees  calcium
carbonate (CaCO,) FeAnArmnszArainlAnannndnasantesmiuamn (o) fiulu
AFuBMA (HCO, ) alkalinity ANz TInALAN total alkalinity (3091 carbonate
hardness auMiAUNITM@ENIA_ roncarbonated hardness uazdaAapaunszdnaini
W3RNINasINT89 CO,” uax HCO; alkalinity ArAarsinszdngiie carbonate hardness
atinamea il noncarbonated hardness (163 Waz 91525904; 2525)
Total hardness = carbonate .+ ~non - carbonate
(temporary ) (permanent)
'-\'mmrnmmﬁi'\mwn?zn”'mmﬁ'\%euaiﬁluﬁmuns:v‘;’aéuqnmmnamﬁ
et lutae 26.00 - 36.67 Dednfuseanstedndniuindeu (PauNgEANeElLg9 0 - 75
fednfusiedns uiden) ua:daéuqnmmﬂamﬁ 60- 42l WUINTANNTTANDY

11199 31.33 = 36.00 HaANTNFABART WAZWATEAUANNMINIR T A NLARANIRUN AT R

d 4 ' e - 1 - '
AN9I9N 9 mmlaﬂuuﬂmmmwn?xﬁu(hardness) (uaansumam)lu?zmwn'wmam

MANITUAREUNRUTDY benzocaine Aadargannialusrasing 60 4ol

Amdindu e (Fahu)

(ppm) feuldengey  Gummases 1 6 12 24 36 48 60
0 30.00° 28.00° 31.33"  2867° 36.00° 24.67° 40.00° 36.00° 3533°
25 30.00° 27.33° 26.00" 20.33° 36.00° 24.67° 36.67° 30.67° 31.33°
28 30.00° 29.33° 27.33° 28.00° 34.00° 27.33" 30.67° 30.67° 36.00°
31 30.00° 30.67° 30.00° 30.67° 3467 36.00° 36.00° 31.33" 33.33°
34 30.00° 27.33° 29.33° 29.33° 30.00° 26.00° 3533 38.00° 32.00°
38 30.00° 29.33° 26.67° 31.33" 3200° 30.00° - - -

v o ' J A-J o .lf a
WHEILG Wlﬂﬂmuﬂﬂ\lﬂ'ﬁ‘uﬁﬂu&ﬁﬂUﬂ’lLQﬂtI'VI’NNﬂPWli‘:ﬂUHQWNL%ﬂNu 95 afidus
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50 — — —
N 40 - —o—-Opbﬁ;i
«5 30 —=a— 25 ppm
-& | 28 ppm
5 ‘ 31 ppm
'g —x— 34 ppm
10 - —e— 38 ppm
0 I — e g p—

0 1 6 12 .24 36 48 60

vae(19Ta4)

a dl ' 1% a a o A '
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wdaanfueulneanlafsonsaiuia -azyinliinansan 1 fuatiaA-(H,CO,) WAZLHANIA

: 4

Afuaiia uandaasinlalasaulaasuH) wacluarfueium (HCO, ) dliindan witu

NIAEEUMAIANNT? (Ussifias, 2534; INATUAZAN 123504, 2525)
Y $H.0 = MEOF—H + KOO,

dll « a o & ' % P - o - dl
uazialumfuawniiansuansanasidansueme (€O, uae lansanlas ( OH) Fuflu
avAlsznavraIAIANITuAANARAAS

HCO — CO, + H,0+CO,
CO,” + H20 — 20H + CO,

]
' = o &

Tudalued 60 wudnAIAINITluAaNTEAUAMNENTUR 34 Raandu HiBunuiesndn®

1
[ A I

s 173 13 dl a a al' [ ¥ 1% n=ll a a o '
srAUANNITNTLN 28 uay 31 RAANTNFARART [aaNnATeAuANNIdNT LN 34 Radniuse
a = 3 1 &R a = Y <KX al 1 o -
ans  HuaeneawuninndAsiidavdesgdes  awiinslaaddsuanfueulasenlas
aanutay seduAANEuAe ldaNnnnsuansatesanfueulaeanlds  AedNNg
9 ¥ KX a % 1 dl as v v e‘ a a o 1 & dll -4
dresiuasiiddasndnfissauanudndun 25 , 28 uar 31 AadnFusedns uaziledugn
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al i U U o a a o 1a '
A19197 10 MsilasuulasAauiflusnaAlkalinity) (Naanfusiaans) luseudnanig

naaeInIANNITURHRAILNAUIBIbenzocaine fatlatdannielussazioan 60

Fq g
Audindin 1980 (fqiua)

(ppm) rewldengay  Gunimaaed 1 6 12 24 36 48 60
0 16.00° 12.33° 14.33"  15.00" 16.00° 16.00° 14.00° 2267° 2167
25 16.00° 14.67° 1467° 1367 14.00° 13.67° 14.00° 1967° 17.00°
28 16.00° 15.67° 14.33°16.67° 16.00° 15.00° 15.33° 22.00° 22.67°
31 16.00° 15.00% 13677 15.00° ~ 18.33° 1567° 14.33° 2233° 23.33"°
34 16.00° 14.00™ 14.67° " ''1567° _1467" __16.00° © 14.00° 1667° 15.00°
38 16.00° 16.00” 14.00° ' 13:33% 15.00". 16.67° 3 ’

o ar a U dl Aﬁdﬁ [ 4“ r:/ < o
‘HNWEILW{] 5 ﬂQ'ﬂﬂH?LLﬂﬂﬂﬂ’]i‘L‘lﬁ‘ﬁULﬂﬁUﬂﬁL’ﬂﬂﬂﬂ’]\iﬂﬂﬂﬂﬁ‘tﬂUﬂQWNL’ﬁ‘ﬂNu 95 L‘L]‘L]?L B
v
Tuuap
25 - —- e ’
| ﬂ‘\. N v ~ 11
20 S " —e—0ppm
o e | |
s 4 S0 w25 ppm)
@ l :
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£ 1 AN ‘ 28 ppm
~ & &
°‘,{-_‘ 10 ‘ 1 ppm
@ 1

—%—34 ppm
< M PP
5 ‘ | ' —e— 38 ppm
0 o 1 - e, s S e

0 1 6 12 24 36 48 60

b (Halna)

< d g ' - a a o 1A '
i 9 maiasuulasAnaulus(Aikalinity) (Raaniusianns) luseudiean1maseen
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2 Anrndasarudindugas benzocaine fmunzanlumstusalaraen
- anuanAees Full — scale test wudnaoudinduiivnldlanaensen 100
wefiduhiuderududuiisnnds 25 fednsudednsesed 12) uszdlethAndenss
snszAueaadaduzes benzocaine Mwmnzasivnlflananaauluszey sedation 3
agfludassewine 20 - 25  fednfusednsnieluoan 60 dalie  FeBanmuges
benzocaine  MdlunsssutarsesthBunasesndtiililunisssutiandnlderluszes
sedation iAninfy 80 - 85 fadnusedmsnielugn 48 Folus(egd ussAne, 2542)
sraznemdIntinWhlasanmadluBuasy (nduce time) azmlsmnfufumsnadutuses
benzocaine TatfFnAwA 3.33 -6.52 Wit uasssaznanRdninWanseamAiFusay
(induce time) asusanfufuarmiduduzes benzocaine TaefiAndusi 3.31 - 6.19
Wit anwammaseswLinfissiusudidunnazinWiladhgsees sedation 13
ninfszdumudaduton  Taulanflaansienindy sunssierlviufindeuinady
afaAs szﬂmm'lums'ﬁuﬁwecovery time) azurlsfumaaanaidadudediansoud 0.16
~0.33 wiitludaseawaidle uasildndous 013 - 0.27 wiitlutlanqeamag(ensed 11)
uazidatnsresiaanfidninltlarseniuesy (nduce  time) uaszezaantunsitudi
(recovery time) M MAReLMRARRTeBeFEuAMNLANFNTEIInsasaAmATaRL
wagFamsad 11 wudiszusnaniidninWaseamaidauasnadBuaayuiaoiududy
7 21, 24 uaz 25 faanFusiedns Lidanaumansnafunais uasiiszduronadadudl 20,
22 uaz 23 fanfusiedns flauuANATUINARR  douszuzinanluntsWuFigeslan
sanmAdaussmaifacnsdidu 20 fsAnsusednslifleouunnsinetfunieadi  uash
ssfupnudindy 21, 22, 23, 24 uaz 25 fndAnSudedmsiiraauansfuneads e
nemasesasy 60 dalueudavimniee 2 #anf wudifiaosdady 20 - 24 Sednd
sadms Uanseniidmmnissan 100 wefidud uaziiaenudidu 25 Radnfusedns asil
fmssam  83.33 Lﬂ'aﬂ-iuofvﬁ’duﬂmammmﬁumzﬂmammaé’ a1aifiawnann
AnsatuntsLfufselandleaneslutessunbifenaauuansinatu
- qrumwﬁ'\lumsﬁnmmﬁqamwmﬁ’wﬁwnm benzocaine Twnazanlun1sTude
Usraealaevinlvilasenaauaylussas sedation wud dleduganmasesiisziuna
daduil 20, 21, 22, 23 , 24 uay 25 Rednfusiedns Phnneantwuilazateluing
wialiusatesudsunfumuanudndiufifindy fediudiuBnamfveulaeeniad

N 3 - ] ! o g
WaduuasinaiWriemudunsadlusenasdiinmasanpdesiuguamasninly
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mmasaanaApaiuimBaindu (LC,, ) fospandedy 05  ulefiful 9e

benzocaine luladannielussazioan 60 Folng

«l o o o R
a191e# 11 WisuWeuanuuanseresssasusidnminlilaiGuasu(nduce time)
uazsztizeunasNufa(recovery time) seninUanaeamAlauasInAg

anududu induce time (WA¥) recovery time (W)
(ppm) WAl IWAG WAl A
20 6.52° 6.19° 0.16° 0.13°
21 5.81° 5.68° 0.20° 0.17°
22 5.16° 4.45° 0.25° 0.20°
23 4.21° 3.58° 0.26° 0.23°
24 3.40° 3.38° 0.28" 0.25"
25 3.33° 3.31° 0.33° 0.27°

z AV =3 z
wanewe : fadnmsuanntsnBuudaudnademedinsfunudeiy 05 wefiduf

Tuuurueuszwitalaasanwaliafumweg



o o o : . 4 2 X
maail 12 Snnutlansenfiasuluszasii 1 (sedation) Wiaan 60 Falusiaeldenaeu benzocaine uadnsIMssen (%)dleRugANITNARBILALIGES

sin 2 dlawf
nﬂmmﬁﬂmmu(ﬁ’q) induce recovery 813IN"3500(%)
aradindu WA il ot time time 180
(ppm) 0 20 3 1 6 12 24 36 48 60 (ufl) @i eodalne 2l
20 wAdly 2 4 6 10 10 10 10 10 10 10 6.52 0.16 100 100
AWAE 3 4 /4 10= 103 ) p )@ 10 10 10 6.19 0.13 100 100
21 el 3 5 1 A 8L Eme 10 10 10 5.81 0.20 100 100
(WAg 3 5 § 9 194 o (). @ 10 10 10 5.68 0.17 100 100
22 weidly 4 6 B~ Tapiotiiahe )10 10 10 10 5.16 0.25 100 100
\WAg 4 7 8 10 10 10 10 10 10 10 4.45 0.20 100 100
23 wadly 5 7 10 10 10 10 10 10 10 10 4.21 0.26 100 100
WA 6 8 10 10 10 10 10 10 10 10 3.58 0.23 100 100
24 el 7 10 10 10 10 10 10 10 10 10 3.40 0.28 100 100
iWAE 7 10 10 10 10 10 10 10 10 10 3.38 0.25 100 100
25 wdly 10 10 10 10 10 10 10 10 10 10 3.33 0.33 100 83.33
\WAg 0 10 10 10 1 10 10 10 10 10 3.31 0.27 100 83.33

1
-~ o

, T - ¥ A oY - 3
WANEIWE : induce time axFuSUaIAUsnLa dadluinilinsauaunssialardsindisiuasaeususssafanssiuuuuaendn

2 o Y ¥ o : ¥ a
recovery time azinduaAusintan ldasluingzananlfeandiaunaenaisunseiaandreunfulng
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1.Avenufluisnlsundu (LC, ) fpomdeiu 95  wefiduf 1
benzocaine Tutlaseaneluszazionn 60 dalua Henwiiu 325 (30.91 — 34.17)
{iadnfusiafing

2 mamasssmapaiuRmdnmdy (Lc,) Masarudedu 05 wefifud
189 benzocaine ullandeanieluszziann 60 Falue Rezdumanandudud 25, 28, 31, 34
uaz 38 Hadnfusledng benzocaine Tinavnlvianfianudiasntseanfiaulunismela
anndnlaitllldfuenesy  laudlefuganimenes  neendisuiiasaneluingl
winltuaatasulsundunanodiduilifiadu Faflaomdiudiu o
mfuevlaeenladfifsduarfniugammiiunsaduseiianng

3 drenanadinduaes benzocaine Mmnzanlunisrudalanaanlneialen
sanaauaglussas  sedation wudAowdduitinllareenesueatlusteas sedation
meluaen 60 dalie Hddeud 2023 fednusednsuaziletinn@awiaduoa 2
Slavfudofishnnnssan 100 wefifuifslulamsenwadioussiansennag  doud
svfvpadandu® 24 uay 25 Rsdnfudedss Liumnzanlunrnudaiiaainiien
undauiifiensasuaylussus?l 3 Partial loss of equilibrium tﬂus:uxﬁﬂmqmtﬂﬂms
NFILNEIUY

4. mraslaraandan benzocaine Wiet/luszas sedation fmamidadu 20 -
25 faaAnfusiednsmelung 60 4ol Werazneridnildlarsesmadieuasy
(induce time) SlAdeusl 333 - 652 Wil uassEzATENIT WataenwAFuARY
(induce time) fidndowst 3.31 -6.19 writ Tnelaseamadle\diagrlunisdninlmAanas
asuuNdageawAE dousvaziannlunsWusarecovery time) lutlansemnedied
ARauA 0.16 - 033 Wit uerlularsemmagiidndous 0.13 - 0.27 wrillamlangenne
Lﬁﬂ'lﬁwm‘l.umeﬁuﬁ’qu'mn'i'lﬂmaamwmg’
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(ppm) () (0%) (E%) E(100-E)
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38 10/10 100 86 9.6 0.077
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A197198UINT 2 Malaruilssgauugiiesrntades) useudremmasasmanuiflufimie miures benzocaine siatasenanielussezioan 60

.
dola
Aty e (Fala)
(opm) rlewldtaay Bunmeans 1 6 12 24 38 48 0
0 3030 30.00 30.10 30.10 20.90 29.90 3020 30.10 30.20
3030 30.10 30.10 30.10 29.90 2090 30.20 30.10 30.10
0 30.30 3000 30.10 30.10 29.90 20.90 30.20 30.10 30.10
wdln 30.30 30.03 30.10 30.10 29.90 2080 30.20 30.10 30.13
25 3030 30.00 30.10 30.10 2090 29.90 3020 30.10 30.10
2 3030 3000 30.10 30.10 20.90 29.90 3020 30.10 30.10
25 30.30 30.00 30.10 30.10 20.90 29.90 30.20 30.10 30.10
iy 30.30 3000 30.10 30.10 2990 29.80 30.20 30.10 30.10
28 30.30 30.00 30.10 30.10 20.00 29.80 3020 30.10 30.10
28 30.30 30.00 30.10 30.10 20.90 2090 30.20 30.10 30.10
28 30.30 30.00 30.10 30.10 2090 2980 30.20 30.10 30.10
wiln 3030 30.00 30.10 30.10 20.90 2090 30.20 30.10 30.10
31 30.30 30.00 30.10 30.10 2980 29.80 3020 30.10 30.10
3 3030 30.00 30.10 30.10 2090 2090 3020 30.10 30.10
31 3030 3000 30.10 30.10 2990 2990 30.20 30.10 30.10
wdn 3030 30.00 30.10 30.10 20.80 2090 3020 30.10 30.10
34 3030 30.00 30.10 30.10 20.90 29.80 3020 30.10 30.10
) 30.30 30.00 30.10 30.10 20,90 2080 30.20 30.10 30.10
3 30.30 3000 30.10 30.10 20.90 20.90 3020 30.10 30.10
il 30.30 30,00 30.10 30.10 20,90 29.80 30.20 30.10 30.10
38 30.30 30.00 30.10 30.10 20.90 20,80 - . ;
38 30.30 30,00 30.10 30.10 20.90 20,90 . . -
ET) 30.30 30,00 30.10 30.10 2090 29,80 - . .
il 3030 3000 30.10 30.10 20.90 2990 - . .

84
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AISRNINT 3 MauldsuudsaFinaeandiau@sdniusedns) lussninammassamanuilufimdaunduaed benzocaine siatlarsaanniely
sTRZI981 60 Falu

aadindiy i @)

(ppm) rieuldraay Fumemaaed 1 6 12 24 % 48 60
0 8.30 601 567 436 3.42 241 223 209 1.89
0 6.30 8.07 568 440 3.48 237 199 1.86 1.70
0 6.30 8.05 584 445 3.60 238 195 188 1.74

wdln 6.30 6.04 5.68 4.40 3.46 2.38 206 194 178
% 6.30 8.09 5.70 4.40 272 0.83 0.45 0.25 0.1
2% 8.30 804 577 435 268 081 043 0.22 013
2 6.30 6.09 573 4.47 2.75 0.86 0.48 0.37 027

iy 6.30 6.07 573 am 27 0.83 0.45 028 0.18
28 6.30 593 5.70 4.47 234 052 033 0.22 013
28 6.30 592 572 462 232 0.55 037 0.29 0.16
28 6.30 582 5.75 475 237 0.53 030 021 0.12

wllp 630 589 572 461 234 053 033 0.24 0.4
3 6.30 577 5.70 482 214 0.0 039 030 024
3 630 5.78 567 4860 2.35 0.48 035 024 0.3
31 6.30 5.78 563 457 2.30 0.42 033 022 0.16

wlln 630 577 5.67 460 226 047 0.38 025 0.7
e 6.30 578 5.65 462 232 030 024 0.19 0.12
34 6.30 573 561 458 228 0.30 025 0.19 0.1
N 6.30 679 562 454 225 026 0.18 0.4 0.10

iy 6.30 577 563 458 228 029 023 047 0.1
3 6.30 587 5.71 4.59 220 026 ; - .
38 6.30 579 565 457 213 029 ; - .
3 6.30 5.8 560 453 211 027 - - .

il 6.30 581 565 4.56 2.5 027 . - .
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MTIRUINT 4 MsianuntsBunuamfueulseanlad@adnfusesng) lussuitenimmassananuilufmfaunduaes benzocaine Aiatandan
meluscezioan 60 ol

arandiniy 1§l
(ppm) ravldeanu Gunmases 1 6 12 24 3 48 60
0 0.00 4.00 6.00 5.00 5.00 4.00 5.00 7.00 6.00
0 0.00 200 400 400 5.00 6.00 9.00 8.00 7.00
0 0.00 3.00 400 3.00 5.00 400 5.00 7.00 6.00
wlln 0.00 3.00 487 400 500 487 6.33 7.33 633
25 0.00 4.00 3.00 4.00 7.00 5.00 400 6.00 5.00
25 0.00 3.00 3.00 3.00 6.00 6.00 8.00 7.00 6.00
2 0.00 3.00 3.00 6.00 7.00 6.00 7.00 6.00 5.00
wdlp 0.00 333 3.00 433 667 567 633 6.33 533
) 0.00 3.00 3.00 5.00 7.00 5.00 7.00 8.00 7.00
2 0.00 400 400 5.00 8.00 7.00 2.00 8.00 7.00
28 0.00 3.00 3,00 5,00 7.00 500 8.00 10.00 8.00
iy 0.00 333 333 5.00 767 567 8.00 8.67 733
3 0.00 4.00 4.00 5.00 6.00 6.00 9.00 6.00 5,00
31 0.00 3.00 6.00 400 8.00 6.00 8.00 8.00 6.00
31 0.00 3.00 400 4.00 7.00 5.00 10.00 8.00 7.00
\odln 0.00 333 433 433 7.00 567 9.00 7.33 6.00
34 0.00 3.00 4.00 6.00 7.00 500 8.00 10.00 7.00
34 0.00 3.00 5.00 6.00 6.00 8,00 9.00 6.00 5.00
4 000 3.00 5.00 400 6.00 7.00 10.00 10.00 7.00
wiln 0.00 3.00 487 533 633 667 92.00 867 6.33
38 0.00 5.00 4.00 5.00 9.00 7.00 - . .
38 0.00 3.00 3.00 6.00 9.00 7.00 . . -
3 0.00 3.00 3.00 6.00 8.00 8.00 - - -
wdln 0.00 367 3.33 567 8.00 738 - - .
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MA19IBIUINT 5 mi‘l.ﬂaﬂuuﬂmf?u'lmuﬂﬂuLﬁﬂmﬂuﬂ (total ammoma)(uaanmﬁiﬂaﬂ?) 1umdQanWﬁaﬂQ"7ﬂqqulﬂuﬂﬁlaﬂuwau‘nﬁﬁ

benzocaine fiadaraannieluszasioan 60 d9lug

panandudu 1 (fatan)

(ppm) rievldeaau Bummonsd 1 6 12 24 3% 48 60
0 0.03 0.03 044 054 0.69 089 118 111 113
0 0.03 0.03 0.44 054 0.69 089 120 123 125
0 003 0.03 0.44 054 0.69 0.89 120 1.19 121

il 0.03 003 0.44 054 069 0.89 119 147 120
) 0.03 0.03 0.56 0.66 081 1.01 119 124 126
) 0.03 003 077 0.89 1.02 122 121 147 119
) 0.03 0.03 056 0.88 081 1.01 120 1.13 115

wan 003 0.03 063 0.74 0.88 1.08 120 1.18 120
28 0.03 0.03 0.58 0.69 0.83 103 119 119 121
28 0.03 0.04 056 068 0.81 101 118 111 1.13
) 0.03 0.08 056 0.66 081 101 119 085 0.7

il 0.03 0.04 057 067 0.82 1.02 149 1.0 107
31 0.03 005 0.37 057 0.62 0.82 119 084 096
31 003 0.06 0.43 0.56 088 0.88 118 089 0.71
3 003 004 053 063 078 088 118 or8 080

wlle 0.03 005 0.44 058 0.69 0.89 119 0.80 0.82
3 0.03 0.04 035 0.56 060 0.85 118 0.79 082
34 0.03 0.03 037 057 062 087 118 0 073
3 0.03 0.03 030 0.9 084 0.69 121 083 0.95

wwfl 003 004 037 057 062 087 1.19 081 0.83
38 0.03 0.07 0.39 0.54 084 0.89 ; . ;
38 0.03 007 0.38 053 083 088 . . .
38 0.03 0.07 0.42 057 0.67 0.2 . - .

w8l 0.03 0.07 0.40 055 065 090 - - .
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ATEUINT 6 NMMsiaeuwasANAY lﬂuﬂ F14] Lﬂuﬁ'NIum’]'N ANAKINIAINN lﬂuﬂﬁ'taﬂuwauﬁﬂq benzocaine fialandsa ﬂnﬁﬂ'lu?:ﬂmm 60

.
dalag
avaudud vm dalsg)
(ppm) rievldeany Funmasse 1 ) 12 24 36 48 80
8.41 829 827 797 7.2 754 7562 753 7,50
8.41 829 827 798 7.68 760 7.46 7.50 7.49
0 8.41 8.32 829 8.00 7.73 756 7.50 752 751
wiln 8.41 8.30 828 7.97 7.7 753 7.49 7.52 7.60
2 8.41 8.31 8.33 8.07 7.65 7.35 732 7.39 7.36
25 8.41 8.30 8.31 8.02 7.88 7.35 732 7.40 7.35
2 8.41 831 832 8.01 758 7.34 7.33 7.38 7.34
el 8.4 8.31 8.32 8.03 7.60 7.35 732 7.39 7.35
2 8.41 832 8.34 8.08 7.60 7.35 7.43 7.41 7.35
28 8.41 831 8.32 7.98 753 7.39 7.41 7.40 734
28 841 8.33 8.35 8.1 7.62 734 7.40 7.1 7.35
wdln 8.41 8.32 8.34 8.06 7.58 7.3 7.4% 7.41 7.35
31 8.41 8.32 8.32 8.07 763 7.3 7.45 7.43 7.40
31 8.41 8.31 8.31 8.03 761 7.34 743 7.44 7.41
31 8.41 8.31 832 8.02 762 734 7.41 742 7.39
wadls 8.41 8.31 8.32 8.04 7.62 7.35 7.43 7.43 7.40
4 8.41 831 8.3 7.99 7.58 733 7.42 7.43 7.39
34 8.41 833 833 8.08 764 7.35 7.45 7.43 7.39
) 8.41 832 8.33 8.05 7.62 734 7.43 7.44 7.41
wiln 8.41 832 8.33 803 7.61 734 7.43 7.43 7.40
33 8.41 8.33 8.33 8.04 759 7.35 ; - .
38 8.41 8.33 833 8.01 7.50 7.38 - - .
38 841 8.32 8.33 8.02 750 7.37 - . .
1wl 8.41 833 8.33 8.02 756 7.36 . . -
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ATINHUINN 7 ﬂ’li‘l.ﬂﬂtluu‘l.lﬁsiﬂ"lﬂQﬁNLﬂHﬁ'\\l(ﬁJﬁﬂﬂﬁlﬁﬂﬁm‘) 'l.us:m'nmmnamw\mmLﬂuwm’a‘uuwawnm benzocaine fiavlaaaaniely

sreEIzInen 60 Falus

moandiady 1aen (dalie)

(ppm) rieuldeaay Gunmases 1 6 12 24 36 48 60
0 16.00 13.00 13.00 16.00 16.00 11.00 13.00 24.00 21.00
0 16.00 12,00 14.00 12.00 16.00 19.00 16.00 25.00 24.00
0 16.00 12.00 16.00 17.00 17.00 18.00 14.00 18.00 20.00

wiln 16.00 12.33 14.33 16.00 16.00 16.00 14.00 267 2167
) 16.00 16.00 16.00 16.00 15.00 16.00 15.00 16.00 18.00
2 16.00 14.00 15.00 12.00 14,00 14,00 16.00 20.00 17.00
25 16.00 14,00 14,00 14.00 13.00 11.00 12,00 23.00 15.00

wiln 16.00 14.67 14,67 1367 14,00 1367 14.00 19.67 17.00
) 16.00 18.00 14.00 16.00 16.00 12.00 15.00 26.00 24.00
28 16.00 16.00 13.00 14.00 16.00 16.00 15.00 21.00 23.00
P 16.00 13.00 16.00 20.00 17.00 18.00 16.00 19.00 21.00

\wfle 16.00 16,67 14.33 16.67 16.00 16.00 16.33 22.00 267
3 16.00 16.00 14.00 17.00 18.00 16.00 16.00 27.00 26.00
31 16.00 16.00 13.00 13.00 19.00 14.00 14.00 20.00 21.00
31 16.00 13.00 14.00 16.00 18.00 17.00 14.00 20.00 23.00

wily 16.00 16.00 13.67 16.00 18.33 1667 14.33 233 2333
) 16.00 13.00 16.00 16.00 15.00 10.00 17.00 14.00 16.00
34 16.00 16.00 14.00 14.00 14.00 15.00 12,00 20.00 14.00
4 16.00 13.00 14.00 17.00 15.00 1400 13.00 16.00 15.00

wiln 16.00 14.00 14,67 16,67 14.67 16.00 14.00 16.67 15.00
38 16.00 15.00 16.00 14,00 15.00 17.00 . . .
38 16.00 16.00 13.00 13.00 16.00 13.00 - - -
% 16.00 17.00 13.00 13.00 14.00 20.00 - . -

wiln 16.00 16.00 14.00 13.33 16.00 16,67 - . .




d A ] o o = J = o . k)
ANTINNUINT 8 mﬂﬂaﬂuuﬂmmmwns:ﬁw(uaan&aiaam) TuszwinvmsnassmianuifluimBauwduses benzocaine slatlangaanielusces

.
181 60 Falae
arnnddu e (ol
{opm) risuldenaay Funiemeses 1 8 12 24 36 48 60
0 30.00 26.00 3200 26.00 40.00 26.00 40.00 38.00 40.00
0 30.00 30,00 28.00 3200 34.00 24.00 4200 38.00 34.00
0 30.00 28.00 34.00 2800 34.00 24.00 38.00 34.00 3200
il 30.00 28,00 3133 2867 36.00 24.67 40.00 36.00 3533
2 30.00 26.00 20.00 3000 34.00 24.00 40.00 24.00 36.00
2 30.00 28.00 24.00 28.00 36.00 26.00 38.00 28.00 30.00
25 30.00 28.00 34.00 30.00 38.00 24.00 32,00 40.00 28.00
\wdn 30.00 27.33 26.00 2033 36.00 24.67 3667 3067 31.33
28 30.00 30,00 20.00 28.00 36.00 26.00 34.00 40.00 40.00
P 30.00 30.00 36.00 28.00 32.00 28.00 2800 26.00 32.00
28 30.00 28.00 26.00 2800 34.00 28.00 30.00 26.00 36.00
wlle 30.00 2033 2733 28.00 34.00 2733 30,67 30.67 36.00
31 30.00 3200 26.00 30.00 38.00 38.00 34.00 24.00 40,00
31 30.00 28.00 28.00 3200 32.00 36.00 38.00 38.00 30.00
31 30.00 3200 36.00 30.00 34.00 34.00 36.00 3200 30.00
wiln 3000 3067 30.00 3067 3467 38.00 36.00 3133 33.33
) 30.00 26,00 28.00 3000 34.00 22.00 34.00 36.00 32,00
3 30.00 26.00 30.00 2800 3000 26.00 34.00 38.00 28.00
34 30.00 30,00 30.00 30.00 26.00 3000 38.00 40.00 36.00
\dln 30.00 2733 2033 20.33 30.00 26.00 35.33 38.00 3200
38 30.00 30,00 28,00 36.00 28.00 26.00 . R R
38 3000 30,00 28,00 200 34.00 30.00 - - .
38 30.00 28.00 24.00 36,00 34.00 34.00 . . .
wiln 30.00 2033 26.67 3133 3200 3000 - . -

VA4



pr|
meruand 9 annlanseamagileldurasy benzocaine Ainanudidiu 20

£ -} A ) o y
fadnfudedns Nscuzuauangreiunialu 60 dolug

fafl 10 Wil 20 Wil 30 Wil 1M 6 M. 129N 24 M. 36 TN, 48 TM. 60 M.
1 0 0 0 1 1 1 1 1 1 1
2 0 0 0 1 1 1 1 1 1 1
3 0 0 0 0 0 1 1 1 1 1
4 0 0 0 1 1 1 1 1 1 1
5 0 0 0 0 1 1 1 1 1 1
6 0 0 0 1 1 1 1 1 1 1
7 0 0 0 1 1 1 1 1 1 1
8 0 0 0 1 1 1 1 1 1 1
9 0 0 0 0 1 1 1 1 1 1

10

0

0

0

0

1

1

1

1

newmg 0 = ﬂmfiwﬁﬁ'\q giluiinfuasnevuauessiedensziudnas

e 4 ) et
1 = dafdusATuidntesuszinisrdauluaniduatinse

<} P o - o
ANS1IUINT 10 aTmstandeawmAdiedialdfus8au benzocaine firauidiudy 20

= oa -] A § (- .
HaanFusiedans Aszazaauansiunely 60 dolug

al
fiaf

10U 20wW 30w 1EN. 6N, 129N, 24 M. 36 TN. 48 WM. 60 TA.
1 0 0 0 0 1 1 1 1 1 1
2 0 0 0 0 1 1 1 1 1 1
3 0 0 0 1 1 1 1 1 1 1
4 0 0 0 0 1 1 1 1 1 1
5 0 0 0 0 1 1 1 1 1 1
6 0 0 0 1 1 1 1 1 1 1
7 0 0 0 0 1 1 1 1 1 1
8 0 0 0 1 1 1 1 1 1 1
9 0 0 0 0 1 1 1 1 1 1
10 0 0 0 1 1 1 1 1 1 1

winawg 0 = davitendn o gilvinfuasreuaussseenseiudies

d o da ¥
1 = datledusiudntesuacinnairdanlwamiiusinsig
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P
meesuani 11 ematlaseamedidel#fuanany benzocaine finididu 21

findnsusedns Mszazaauansnesiunngly 60 dalus

fal 10w 20w 0 wW 19N 6 UM 129N 24 TN, 36 M. 48 TN. 60 TN
1 0 0 0 1 1 1 1 1 1 1

2 0 0 0 1 1 1 1 1 1 1

3 0 0 0 1 1 1 1 1 1 1

4 0 0 0 1 1 1 1 1 1 1

5 0 0 0 1 1 1 1 1 1 1

6 0 0 0 1 1 1 1 1 1 1

7 0 0 0 1 1 1 1 1 1 1

8 0 0 0 1 1 1 1 1 1 1

9

10

0

0

0

0

0

0

1

1

1

1

1

1

1

1

1

1

wingmn 0 = Uarinmindh q gihainAuasmansuessiednsziudnngg

o d sy
1 = Usnivedusduidntesuasiinisinsaulmndusiinsn

«f | as - o
ANTI9RIUINT 12 2anAlandesnAliadia ldFusnaal benzocaine ARNNdL 21

o

I & S !
fisdnfusieans Nezazaiuansraiuniely 60 4alng

#of

10w 200§ 30wl 1T, 6TN. 12U 247N, 36N, 4846, 60 TN,
1 0 0 0 1 1 1 1 1 1 1
2 0 0 0 1 1 1 1 1 1 1
3 0 0 0 1 1 1 1 1 1 1
4 0 0 0 1 1 1 1 1 1 1
5 0 0 0 1 1 1 1 1 1 1
6 0 0 0 1 1 1 1 1 1 1
7 0 0 0 1 1 1 1 1 1 1
8 0 0 0 1 1 1 1 1 1 1
9 0 0 0 1 1 1 1 1 1 1
10 0 0 0 1 1 1 1 1 1 1

wiews 0 = Uadneindn 7 glluinfuazmevauasredanseijudnes

d . d da Y
1 = dsnfvrdursudndesuaziinnsindeulmniuaiensn
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meRuanit 13 emnlarseadidleldFunaay benzocaine fnaadindu 22 Redindu

1o A L] A V
iefms Mszazauansniunaly 60 dalue

fafl 10w 20w@ B0wwW 1M 6w, 129N, 241N, 360N  4BTM. 60T
1 0 0 0 1 1 1 1 1 1 1
2 0 0 0 1 1 1 1 1 1 1
3 0 0 0 1 1 1 1 1 1 1
4 0 0 0 1 1 1 1 1 1 1
5 0 0 0 0 1 1 1 1 1 1
6 0 0 0 1 1 1 1 1 1 1
7 0 0 0 1 1 1 1 1 1 1

8 0 0 0 1 1 1 1 1 1 1

9 0 0 0 1 1 1 1 1 1 1

10 0 0 0 1 1 1 1 1 1 1

% 2 '

wevg 0 = Usdeindh q gululnAuasreususssiefenseuiag
&7 .4 p1 GOA 7

1 = dariivedursudnfiasuasiimanteulvwiniiuainmg

al 4 uye L1 al
a9uIni 14 analanseamAdindialdFuenaay benzocaine fimanadndu 22

- - IJ o 9
Nadnfusedns Nscazaruansreiunialy 60 dalug

fafl  10undl 20w s0wW 1w, 6 TH. 1298,  24%u.  36T8.  48TN. 60 TM.

1 0 0 0 1 1 1 1 1 1 1

2 0 0 0 1 1 1 1 1 1 1
3 0 0 0 1 1 1 1 1 1 1
4 0 0 0 1 1 1 1 1 1 1
5 0 0 0 0 1 1 1 1 1 1
6 0 0 0 1 1 1 1 1 1 1
7 0 0 0 1 1 1 1 1 1 1
8 0 0 0 0 1 1 1 1 1 1

9 0 0 0 1 1 1 1 1 1 1

10 0 0 0 1 1 1 1 1 1 1

w0 = dardeing 4 qihuinfussreuausssiefainssiudnes
o o da 2
1 = daflsrduriudntasuszinnsindanlvaniduaiensin



51

o
menuand 15 armanlasenmadileléfanasu benzocaine Anomdadu 23

=Y - - A v
fiagnfusiedns Ascasauansaiunely 60 dolag

fafl 10wW  20wW 30w 19N, 618, 12TM. 247w, 36N 487N, 60 M.
1 0 0 1 1 1 1 1 1 1 1
2 0 0 0 1 1 1 1 1 1 1
3 0 0 0 1 1 1 1 1 1 1
4 0 0 0 1 1 1 1 1 1 1
5 0 0 0 1 1 1 1 1 1 1
6 0 0 0 1 1 1 1 1 1 1
7 0 0 0 1 1 1 1 1 1 1
8 0 0 0 1 1 1 1 1 1 1
9 0 0 1 1 1 1 1 1 1 1
10 0 0 1 1 1 1 1 1 1 1

e a y
wnewg 0 = dargamind 4 gulutinfuaseeuauassiedensesudnes

oy & o et
1 = dantedussudntesuaziinisindaulnaifiuaiinsn

al o os y |
AN9198UINN 16 amslaseawnAlialAFuta8L benzocaine Airaadudy 23

) [ - J o v
Hadanfusieans Nezezauansraiunialy 60 Falune

fafl 10wl 20unf dowl 1mn. 6 M. 12N, 24 Wi 36 M. 48 ON. 60 TN,
1 0 0 0 1 1 1 1 1 1 1

2 0 0 1 1 1 1 1 1 1 1

3 0 0 1 1 1 1 1 1 1 1

4 0 0 0 1 1 1 1 1 1 1

5 0 0 0 1 1 1 1 1 1 1

6 0 0 0 1 1 1 1 1 1 1

7 0 0 1 1 1 1 1 1 1 1

8 0 0 1 1 1 1 1 1 1 1

9 0 0 0 1 1 1 1 1 1 1

10

0

0

0

1

1

1

1

1

w0 = Uardeindn 4 gifhuinfussreveuassiefanszdudnes

- o o o = -
1 = dafaduriundndenuasiimaateulmiiiuaiensa



52

peRuandl 17 avmnlaseamagidlelifunaay benzocaine inundidu 24

- O o 1 & A [ A V
fsdnfusefns Necuzauanstiuwely 60 d9lng

Fafl  10uW 20w 30uW 1T 6TN. 127N, 24N, 36 TN. 48N, 60T

1 0 0 1 1 1 2 2 2 2 2
2 0 0 1 1 1 1 1 1 1 1
3 0 1 1 1 1 1 1 1 1 1
4 0 0 1 1 1 1 1 1 1 1
5 0 1 1 1 1 1 1 2 2 2
6 0 1 1 1 1 1 1 1 1 1
7 0 0 1 1 1 1 1 1 1 1
8 0 0 1 1 1 1 1 1 1 1
9 0 0 1 1 1 1 1 2 2 2
10 0 0 1 1 1 1 1 2 2 2

— 2 :
wnmg 0 = dadwnindh q gfhainfuasreuauasdeRansdudia
1 = nilsedusdudntesuasfimaedeulniidunfinmn
2 = da@emsmsada, fdies, anegiulng

o 4 =43
ATEUINT 18 anaslasanmnAdisdie A8aL benzocaine finonadiudu 24

-] *F [P AJ [} v
Hadanfusieans Nscazauansiunale 60 99T

fafl 10w 20wW 20wW 1TN. BTN 12N, 24UN. 36T 48N, 60 TN.

1 0 1 1 1 1 1 1 1 1 1

2 0 0 1 1 1 1 1 1 1 1

4 0 0 1 1 1 1 1 1 1 1
5 0 1 1 1 1 1 1 1 1 1
6 0 1 1 2 2 2 2 2 2 2
7 0 0 1 1 1 1 1 1 1 1
8 0 0 1 1 1 1 1 1 1 1
9 0 0 1 1 1 1 1 1 1 1
10 0 1 1 2 2 2 2 2 2 2

wnuwg 0 = s 4 gihanduszmeusuassieRanszudias
1 = Umildududniasussfimaadeuimfiduafinrn
2 = UsuBumsmsedi, Fadies , anetfiulus
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eraRuandl 19 emnlarsaamadideldfinrsay benzocaine fiauididu 25

o &8 o - A [ A v
Nannfusiadas scazaunansraiunely 60 dalue

|
gaf

10w 20uW 30w 1R, 69N, 127N, 247N, 369M. 48T, 60 TN
1 0 0 0 0 1 1 1 1 1 1
2 0 0 0 1 1 1 1 1 1 1
3 0 0 0 1 1 1 1 1 1 1
4 0 1 1 1 1 2 2 2 2 2
5 1 1 1 1 1 2 2 2 2 2
6 0 0 0 1 1 1 1 1 1 1
7 1 1 1 2 2 2 2 2 2 2
8 1 1 1 1 1 1 1 1 1 1
9 0 0 0 1 1 1 1 1 1 1
10 0 1 1 1 1 1 1 1 1 1

w0 = taviheind 1 gdhainfusvaeusuassieRansziudaag

) B A »
1 = Umiafusmudntesuastinanaenmidusirso

2 = danfunmmssd , dades , anagiiuive

o
aseuInd 20 emstlanseamdiadleldfusngay benzocaine Araudadu 25

- ] & A [ y
finanfusedns Nrzazauansisiunealy 60 49l

diafl

10uwW 20wR 30wW 1UN. 6TN. 129N, 249N, 367N, 48TN. 60 TN
1 0 0 1 1 1 1 1 1 1 1
2 0 0 1 1 1 1 1 1 1 1
3 1 1 1 1 1 1 1 1 1 1
4 0 0 1 1 1 1 1 1 1 1
5 0 0 1 1 1 1 1 1 1 1
6 0 0 1 1 1 1 1 1 1 1
7 0 0 1 2 2 2 2 2 2 2
8 0 0 1 1 1 1 1 1 1 1
9 1 1 1 2 2 2 2 2 2 2
10 0 0 1 2 2 2 2 2 2 2

wnewn 0 = s 4 gdhainAusmeauauassiagensziudngs

1

& . .a de ¥
= Usfisndussudntiasuasiinmardeulmiiuafinsn

2 = UsBumsmaedy, #ides , auagfulua
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o d o . o Cd
ATIBIUINTA 21 sTEzIaitlandeaiingsu(induce time) ua.‘:ﬁum(recovery time) e
o R o a o
#Funaau benzocaine ARudndy 20 Aadnfusedng nieluiaan

609l
induce time recovery time
fafl (W) (wi#)

wedly \WAE wedly \WAg
1 6.51 5.59 0.12 0.24
2 6.45 5.56 0.16 0.11
3 6.57 6.28 0.1 0.12
4 6.52 6.31 0.17 0.19
5 6.53 6.29 0.18 0.10
6 6.54 6.31 0.19 0.11
7 6.58 6.25 0.10 0.10
8 6.50 6.38 0.16 0.09
9 6.57 6.43 0.23 0.10
10 6.45 6.48 0.13 0.1

\de 6.52 6.19 0.16 0.13
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] < a \ , <
ANTIRUINT 22 srazialaqenifuasu(induce time) u.aﬁuﬁ'q(recovery time) 8
N al a o -
A% uenaau benzocaine fironndudu 21 fiadnfusefng neluoan

60 dalnq
induce time recovery time
ol (1) (i)

Al iWAg ALl WA

1 5.563 5.56 0.19 0.14
2 5.52 5.45 0.22 0.17
3 6.03 5.57 0.18 0.15
4 5.36 5.61 0.16 0.20
5 6.02 6.03 0.22 0.17
6 6.02 5.48 0.17 0.16
7 6.04 6.01 0.18 0.20
8 5.56 5.43 0.23 0.16
9 6.01 5.50 0.19 0.18
10 6.04 6.15 0.23 0.20

R 5.81 5.68 0.20 0.17
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o o d
AMgNuIndl 23 svusafilanganduasu(induce time) ua:ﬁuﬁ":(recovery time) 8

as . J @ o e a
#5usnaau benzocaine finonududu 22 fiadnfusedns aelunan

604l
induce time recovery time

Fai (u#) (")
Al \weig Al iwAg
1 4.58 4.47 0.22 0.18
2 4.50 4.50 0.24 0.20
3 5.32 4.45 0.21 0.22
4 5.30 4.46 0.30 0.20
5 5.33 4.05 0.22 0.19
6 5.31 4.50 0.21 0.21
7 5.33 4.49 0.31 0.23
8 5.30 4,54 0.26 0.20
9 5.32 4.55 0.27 0.18
10 5.30 4.51 0.25 0.20
adt 5.16 4.45 0.25 0.20




57

al & o . . . d
AT HRUINT 24 srazaladenifuaau(induce time) uazﬁuﬁ’q(recovery time) e

R af - oo -
1#Fusnaau benzocaine finmududu 23 Asdnfusiadng nnelunan

604l
induce time recovery time

ol (W) (1)
Wiy \WAg iwAle \wag
1 4.21 4.00 0.27 0.22
2 4.20 3.55 0.21 0.24
3 4,22 3.58 0.25 0.26
4 4.18 3.49 0.22 0.21
5 4.20 3.50 0.27 0.25
6 4.21 3.57 0.29 0.25
7 4,22 3.58 0.26 0.23
8 4.23 3.43 0.26 0.24
9 4.19 3.58 0.24 0.20
10 4.23 3.50 0.29 0.22
\aAn 421 3.58 0.26 0.23
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o o
A1s19HUINT 25 sTuziaTilangeniFuasy(induce time) uazﬁuﬁ’q(recovery time) e

o N o o o o
#5uenaau benzocaine Aroududu 24 AsdnFusedns neluan

60 dali
induce time recovery time

fiafl () (1)
wedly wag Al iwAg
1 3.44 3.44 0.30 0.28
2 3.35 3.45 0.29 0.24
3 3.41 3.39 0.34 0.26
4 3.38 3.10 0.29 0.21
5 3.54 3.42 0.27 0.25
6 3.32 3.43 0.29 0.25
7 3.40 3.41 0.26 0.23
8 3.39 3.39 0.26 0.24
9 3.42 3.36 0.24 0.28
10 3.37 3.40 0.29 0.27
2 3.40 3.38 0.28 0.25
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J ol
msreRuIndl 26 seuznatiilanaeniEuaav(induce time) ua::ﬁuﬁ’q(recovery time) e

= o 1_&

. a -
'lﬁﬁlmaau benzocaine Ardindu 25 fisdnfudedns ntelunan

e0tati
induce time recovery time
fafl (W) (u¥)

wrdly \WAE wAdly WwAg
1 3.23 3.30 0.34 0.28
2 3.40 3.29 0.35 0.30
3 3.28 3.31 0.34 0.26
4 3.45 3.31 0.36 0.26
5 3.50 3.35 0.33 0.25
6 3.24 3.32 0.30 0.25
7 3.26 3.31 0.31 0.29
8 3.30 3.33 0.32 0.27
9 3.26 3.28 0.31 0.28
10 3.36 3.30 0.36 0.27

it 3.33 3.31 0.33 0.27
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As1eeuIn® 27 wefiduinsanuacantastarsen lunismasesniannullufe

\3eundu (LC,) 784 benzocaine Tuszaiziaa 60 i

60

pdnd g0l 8N (1.4.)
(ppm) 12 2% 3 48 60
1 0 0 0 0 0
0 2 0 0 0 0 0
3 0 0 0 0 0
1 0 0 0 0 0
1 0 0 0 0 0
25 2 0 0 0 0 0
3 0 0 0 0 0
i 0 0 0 0 0
1 0 10 10 10 10
28 2 0 10 10 10 10
3 0 10 10 10 10
1A 0 10 10 10 10
1 0 30 30 30 30
31 2 0 30 30 30 30
3 0 40 40 40 40
2y 0 3333 3333 3333 3333
1 0 70 0 70 70
34 2 0 70 7 70 70
3 0 60 60 60 60
i 0 6667 6667 6667  66.67
1 40 100 100 100 100
38 2 30 100 100 100 100
3 50 100 100 100 100
e 40 100 100 100 100






