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IEVADS

Darba aktualitate

Attistoties veterinarmedicinas oftalmologijai, pasaulé aktuali klast pétijumi ari t.s.
mazo dzivnieku oftalmologija. Literatiira akcentéti pétijumi par dazadu medikamentu
ietekmi uz tadiem acs funkcionalajiem parametriem dzivniekiem ka acs iek$€jais spiediens
(I0S) un acs horizontalais zilites diametrs (HZD) (Rengstorff, Doughty, 1982; Wolfs et al.,
1997; Stadtbaumer, 2006).

Lai veiktu pilnigu acs izmekléSanu dzivniekiem, tapat ka cilvékiem, izmanto acs ziliti
paplaSinoSus - midriatiskus Iidzeklus. Veterinarmedicina visbiezak izmanto atropina
sulfatu, tropikamidu vai fenilefrinu (Rubin, Wolfes, 1962; Gelatt et al., 1973; Adams,
1977; Gelatt, 1978). Izradijas, ka veterinarmedicina pétijjumu par midriatisko lidzek]u
ietekmi uz 10S un HZD ir maz, turklat tie ir visai pretrunigi (Rengstorff, Doughty, 1982;
Wolfs et al., 1997; Stadtbaumer, 2006).

Attistoties veterinarajai kirurgijai, nozimigi klast arT pétijumi par dazadu anestézijas
lidzeklu ietekmi uz acs funkcionalajiem parametriem dzivniekiem. Literatiira atziméts, ka,
izstradajot kvalitativu visparéjas anestézijas modeli dzivniekiem oftalmologiskajam
kirurgiskajam manipulacijam, ir janem véra vairaki faktori, tostarp akcentéta
kardiopulmonalo funkciju stabilitate un nemainiga 10S nodroSinasana vispargjas
anest€zijas laika (Brunson, 1980; Collins et al., 1995).

Zinot, ka atseviski narkozes lidzekli cilvékiem (t.sk. bérniem) var ietekmét acs
funkcionalo stavokli, visbiezak tiesi 10S un acs zilites diametru (Ausinsch et al., 1976;
Cunningham et al., 1981; Thurmon et al., 1996; Verbruggen et al., 2000), tada pat ietekme
varetu biit arT dzivniekiem. Tomer dzivniekiem $adi pétijumi ir loti maz.

Uzskatam, ka pétijumi par midriatisko, premedikacijas un vispargjas anestézijas
lidzeklu ietekmi uz acs funkcionalajiem parametriem ir nepiecieSami, jo 10S ir nozimigs
faktors gan veicot diagnostiskas, gan kirurgiskas manipulacijas dzivniekiem. 10S
paaugstinaSanas var bt kritiska tiem dzivniekiem, kuriem ir radzenes vai cipslenes trauma,
vai ar1 radzenes Cilla, tadel, ka iesp&jama radzenes pliSana un varaviksnenes vai stiklaveida
kermena izkritums. IOS paaugstinaSanas var bt kritiska arT intraokularo kirurgisko
operaciju (kataraktas, 1€cas ekstrakcijas) laika, ka ar dzivniekiem ar glaukomu (Brunson,
1980; McGolrick, Gayer, 2009).

Misu darba meérkis bija izpétit suniem acs funkcionala stavokla raksturojoso divu
galveno raditaju: acs iek$gja spiediena un acs horizontala zilites diametra izmainas
midriatisko, premedikacijas un vispargjas anestézijas (narkozes) lidzeklu ietekmé.

Darba uzdevumi

1.  Izpetit lokalo diagnostisko Iidzeklu 0.5% tropikamida, 1% atropina sulfata un
10% fenilefrina Skiduma ietekmi uz 10S un HZD.

2. lIzpetit augSmin€to acs funkcionalo parametru izmaigas suniem péc katra no
premedikacijas un vispargjas anesté€zijas modeli lietotu lidzeklu — atropina sulfata,
acepromazina maleata, ka arT ketamina hidrohlorida un diazepama izmantoSanas.
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Izpetit 10S un HZD izmainas suniem premedikacijas Iidzeklu atropina sulfata kopa
ar acepromazina maleata ietekm& ka aril izpétit intravenozo narkozes lidzeklu
ketamina hidrohlorida un diazepama summaro efektu uz I0S un HZD.

Darba zinatniska novitate

Latvija veterinarmedicina pirmo reizi supiem veikti pétijumi jauna virziena —
oftalmologija, turklat, zinama méra, saistiba ar veterinaro anesteziologiju.
Iegiiti jauni dati par lokali lietotu midriatisko Iidzeklu ietekmi uz 10S un HZD.

legti originali dati par atseviski un kombinacija lietotu premedikacijas Iidzeklu
(atropina sulfata, acepromazina maleata) un narkozes Iidzeklu (ketamina hidrohlorida
un diazepama) ietekmi uz sungu 10S un HZD.

Pétijumu rezultatu aprobacija

P&tijuma rezultati aprobéti §adas zinatniskas konferences:

35" Annual World Small Animal Veterinary Association congress. Geneva,
Switzerland, 2-5 June 2010. Effects of topical and systemic atropine sulfate on the
functional state of the dog’s eye,

Annual Meeting of the European Society of Veterinary Ophthalmologists. Dublin,
Ireland, 13-16 May 2010. Effects of ketamine hydrochloride and diazepam on the
intraocular pressure and pupil diameter of the dog’s eye;

15™ International Scientific conference “Research for Rural Development”. Latvia,
Jelgava, 20-22 May 2009. Effects of acepromazine maleate on intraocular pressure
and pupil diameter in dog’s eye;

14" International Scientific conference “Research for Rural Development”. Latvia,
Jelgava, 21-23 May 2008. Effects of topical and systemic atropine sulfate on
intraocular pressure and pupil diameter in dog’s eye;

LLU VMF Starptautiska zinatniska konference “Dzivnieki. Veseliba. Partikas
higiéna”. Latvia, Jelgava, 2008. gada 14. novembris. Effects of ketamine
hydrochloride on intraocular pressure and pupil diameter in dog's eye.

Darba apjoms: promocijas darbs noforméts 109 lappusés un sastav no anotacijas,

ievada, literatiiras apskata, darba metodikas, péetijjumu rezultatiem, diskusijas,
secinajumiem, ieteikumiem praksei un izmantotas literattiras saraksta.



MATERIALS UN METODES

Laika perioda no 2006. lidz 2009. gadam eksperimentalie p&tijumi tika veikti Latvijas
Lauksaimniecibas universitates Veterinarmedicinas fakultates Prekliniskaja un Kliniskaja
institiita sadarbiba ar Kembridzas universitates Veterinarmedicinas fakultati Lielbritanija.
Atbilstosi Latvijas Republikas likumdosanai p&tijumu veikSanai sanemta LR Partikas un
Veterinara dienesta Dzivnieku aizsardzibas un &tikas komisijas atlauja.

Pétijumu shéma

Pétijuma ieklauti 160 kliniski un oftalmologiski veseli dazadu $kirpu suni vecuma no
diviem Iidz seSiem gadiem. Dzivniekus to IpaSnieki atvedusi uz VMF kliniku uz
profilaktisku parbaudi uz iesp&jamam iedzimtam acu slimibam, vai ari uz planveida
ovariohisteroektomijas vai kastracijas operaciju. Darba izmantoti ari Kembridzas
universitates VMF eksperimentalas nodalas dzivnieki, kuriem tika veikta acs tiklenes
izmekl€Sana. Jauzsver, ka pétijumos, kuros analizéta dazadu medikamentu ietekme uz
dzivnieku acs iek$€jo spiedienu un zilites diametru, konstatéts, ka dzivnieka Skirne vai
dzimums nav faktori, kas bitiski ietekm&tu Sos acs funkcionalos parametrus (Hacker,
Farver, 1988; Gelatt, MacKay, 1998). P&tijumos ari paradits, ka dzivniekiem, kas ir jaunaki
par diviem un vecaki par seSiem gadiem, acs ieks€jais spiediens var mainities 2 - 4 mmHg
robezas (Gelatt, MacKay, 1998).

Petijumu uzsakot, visi sunpi tika kliniski izmekl&ti, izmantojot visparpienemto
kliniskas izmekleSanas shému (Jemeljanovs et al., 2007). Katram dzivniekam veikta
oftalmologiska izmeklé$ana ar biomikroskopu - spraugas lampu (Kowa SL 15, Tokyo,
Japan ) ar 10 un 16 reizes lielu palielinajumu, ka arf ar tieSo oftalmoskopu (Welch Allyn,
USA) un jaunakas paaudzes monookularu oftalmoskopu Pan Optic® (Welch Allyn, USA),
neizmantojot acs ziliti paplaSinoSus lidzeklus. Petijumos izmantojam tikai tos sunus,
kuriem netika konstatétas oftalmologiskas izmainas, kas var€tu ietekmét acs ieksgjo
spiedienu un horizontalo acs zilites diametru.

Promocijas darba izstrade notika tris etapos. Pirmaja darba etapa pétijam
midriatisko Iidzeklu 0.5% tropikamida, 1% atropina sulfata un 10% fenilefrina Skiduma
ietekmi uz intraokularo spiedienu un acs zilites diametru. Saja darba etapa ieklauti 30 suni
un attiecigi 30 Iidziga svara un vecuma suni bija kontroles dzivnieki: katra midriatiska
lidzekla ietekmes izpétei izmantojam 10 supus un 10 bija kontroles dzivnieki, kuriem
noteicam lokali lietota izotoniska 0.9% natrija hlorida §kiduma ietekmi uz I0S un HZD.

Visiem pirmaja pétijuma etapa ieklautajiem sunpiem pirms katra midriatiska Iidzekla
un kontroles dzivniekiem pirms 0.9% NaCl skiduma iepilinasanas act veicam 10S un HZD
mérjjumus abam acim. P&c attiecigda medikamenta iepilinaSanas suniem labaja acT,
mérfjjumus atkartojam ik péc piecam minatém, kopuma 60 mindtes (suniem, kuriem lietots
tropikamids, 10S un HZD sakotngji tika mérits 65 miniites — ar noliiku noteikt tropikamida
pecdarbibas ilgumu, t.i. laiku, kura 10S lielums atgriezas lidz sakotng&jam jeb t.s. izejas
Iimenim, kads attiecigaja aci fiks€ts pirms tropikamida iepilinasanas). Ta ka konstatgjam,
ka I0S Iidz sakotngjam Iimenim atgriezas vid€ji 60 minites, turpmakajos petijumos
medikamentu ietekmi noteicam 60 mindites.

Otraja pétijuma etapa parbaudijjam atseviSki lietota premedikacijas lidzekla
0.1% atropina sulfata un 1% acepromazina maleata, ka arT 10% ketamina hidrohlorida un
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0.5% diazepama ietekmi uz IOS un HZD. Saja darba etapa izmantoti 80 suni. Desmit
dzivniekiem intramuskulari ievadijam 0.1% atropina sulfita $kidumu deva 0.06 mg kg™
(Jones et al., 1977). Atropina sulfata devu izvél&jamies, pamatojoties uz literatiiras datiem,
kuros atziméts, ka suniem premedikacija lietojama atropina sulfata deva var vari€t no
0.02-0.06 mg kg'1 (Adams, 1977; Dodman et al., 1984). Desmit suniem intramuskulari
ievadijam 1% acepromazina maledta $kidumu, deva 0.1 mg kg'. Jaatzime, ka $adu
acepromazina maleata devu izv€l§jamies, pamatoties uz literattiras datiem, kuros uzsverts,
ka 3ada acepromazina maleata deva 0.1 mg kg’ ir piemérota premedikacijas
nodroS§inasanai suniem (Adams, 1977; Dodman et al., 1984). Desmit suniem intravenozi
ievadijam 10% ketamina hidrohlorida $kidumu, deva lidz 20 mg kg™. Literatiira mingts, ka
ketamina hidrohlorida deva suniem vari€ no 5 lidz 30 mg kg‘l. Uzsverts, ka, izmantojot
22 mg kg' ketamina hidrohlorida devu supiem, tiek nodro§inita teicama anestézija
kirurgisko manipulaciju veikSanai (Brunson, 1980; Thurmon et al., 1996). Desmit
dzivniekiem intravenozi ievadijam 0.5% diazepama $kidumu, deva 0.5 mg kg™. Uzskata,
ka diazepama deva suniem varié no 0.25-0.5 mg kg™ (Brunson, 1980; Thurmon et al.,
1996). Lidzigi ka darba pirmaja etapa, paraléli (pa desmit supiem) tika veikti p&tijumi
kontroles dzivniekiem. Siem supiem atbilstosi tika ievadits sterils izotonisks 0.9% NaCl
Skidums, deva 0.1 ml kg'l.

Visiem supiem pirms premedikacijas Iidzeklu intramuskularas un vispargjas
anestézijas lidzeklu intravenozas ievadiSanas veicam 10S un HZD mérijumus abas acfs, lai
noteiktu ,,izejas stavoli”. Pe&c konkréta medikamenta ievadiSanas mérijumus atkartojam ik
peéc piecam minttém, kopuma 60 minites. Petijuma grupa, kur izmantots ketamina
hidrohlorids, IOS un HZD meérijumus, &tisku apsvérumu dgl, kas saistiti ar pastiprinatam
muskulu kontrakcijam suniem un dzivnieku visuma trauksmainu atmosSanos, kopg&jais
petijumu ilgums tika saisinats Iidz 35 mintiteém.

Pétijuma tresaja etapa izmantojam tos LLU VMF klinika atvestos kliniski veselos
sunus, kuriem tika veikta planveida operacija — kastracija vai ovariohisteroektomija.
Desmit supiem pétjam Latvija bieZak lietoto premedikacijas un vispargjas anestezijas lidzeklu
sulfatu (0.04 mg kg™) kopa ar 1% acepromazina maleatu (0.1 mg kg™), ko ievadijam
intramuskulari, bet visparjai anestézijai (narkozei) — 10% ketamina hidrohloridu
(5.5 mg kg™') kopa ar 0.5% diazepamu (0.25 mg kg™), kas supiem tika ievadits
intravenozi. Desmit kliniski veselus Iidziga svara un vecuma sunus izmantojam
kontrolei. Tiem, premedikacijas un VisPﬁréjés anestézijas lidzeklu vieta attiecigi
ievadijam 0.9% NaCl skidumu (0.1 ml kg™)

Visiem treSaja etapa ieklautajiem dzivniekiem, pirms medikamentu ievadiSanas,
veicam [0S un HZD meérjjumus abas acis un turpindgjam tos katru miniiti péc
premedikacijas lidzeklu ievadiSanas (kopuma devinas miniites) [idz anestézijas lidzeklu
ievadiSanai un tris minites péc vispargjas anestézijas Iidzeklu ievadiSanas (talak,
turpmakajas kirurgiskas manipulacijas prasija ievadit dzivniekiem inhalacijas narkozi).

Pétijuma izmantotas metodes

Ka pamatmetode 10S izmainu mérjjumiem suniem bija tonometrijas metode ar kontakta
tonometru TonoVet® (Tiolat Ltd. Finland), kura mérijjumu standartkliida ir mazaka par
5%. Jauzsver, ka minéta tonometrijas metode pasreiz ir viena no precizakajam un
efektivakajam 10S noteikSanai dzivniekiem, 1pasi suniem un zirgiem, ko apliecina ari
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vairaku autoru publikacijas (Williams, 2006, Jeong et al., 2007). Svarigi, ka pirms sada
veida tonometra lietoSanas, iepriek$€ja acs lokala anestézija dzivniekiem nav
nepiecieSama, kas ir biitiski, jo paradits, ka, péc biezas lokalo anestézijas lidzeklu
lietoSanas, dzivniekiem var novérot zinamas radzenes endotélija izmainas (Judge et al.,
1997; McGee, Fraunfelder, 2007). Lai suniem noteiktu acs iek$€jo spiedienu, tonometra
zondi novietojam aptuveni 5 mm attaluma no radzenes virsmas, acs centra sektora.
Viena izmekl&juma reiz€ dzivniekiem veicam seSus mérjjumus. Acs iek$€jo spiedienu
meérjjam dzivniekiem atrodoties s€dus stavokli, vai arT kriiSu gula - ar precizi taisni
pozicionétu galvu, neizdarot sunim spiedienu uz kakla rajonu. P&tljuma lietojam
standarta vienreizlietojamu 40 mm garu tonometra zondi ar 2 mm lielu plastikata
zondes galvinu. Acs iek$€ja spiediena rezultata noteikSanai katram dzivniekam
izmantojam tonometra automatiski aprékinato seSu mérjjumu vidgjo aritmétisko vertibu.
Jaatzimée, ka pirms katra petijuma veikSanas kontakta tonometrs tika kalibréts.

Acs horizontala zilites diametra noteik$anai supiem izmantojam Jameson (ASV)
milimetra meéritaju. Lai precizi veiktu HZD meérfjumus, suniem tika noteikts t.s.
horizontalais zilites diametrs (Almeida et al., 2008; Ong-Tone, Bell, 2009). Lai novérstu
iespgjamo apgaismojuma izmainu ietekmi uz HZD, visus meérjjumus veicam vienada
maksliga (dienasgaismas) apgaismojuma, laika perioda no plkst. 8:00 lidz 12:00
(Komaromy et al., 1998; Nickla et al., 2002; Del Sole et al., 2007; Giannetto et al., 2009).

Rezultatu statistiska apstrade

Vispirms jaatzimé, ka kopgjais izmekl&to sunu skaits bija lielaks par to dzivnieku
skaitu, kuru pé€tijumu rezultatus ieklavam promocijas darba. Velreiz akcentgjam, ka
pétijumos izmantojam tikai rezultatus, kas iegtti no kliniski un oftalmologiski veseliem
suniem.

legiitos datus apstradajam, izmantojot statistisko datu apstrades programmu SPSS
11.5 un MS Excel (Microsoft® Office Excel 2003) ar varbutibu 95%, jeb ar batiskuma
Iimeni P < 0.05. Rezultatos atspogulotas 10S un HZD izmainu vid€jas aritmétiskas
vértibas (X) un vidgjas vertibas ticamibas intervala robezas (SD). 10S un HZD izmainu
atSkiriba labaja un kreisaja aci un dinamiku pirms un péc medikamenta ievadiSanas
novertgjam, izmantojot divu neatkarigu paraugkopu T — testu (Arhipova, Balina, 2006).

PETIJUMU REZULTATI UN DISKUSIJA

Saja darba vispirms bija svarigi noteikt, kads misu pétfjuma ieklautajiem kliniski
un oftalmologiski veseliem suniem ir acs iekS$&jais spiediens norma. Analiz&jot 10S izejas
stavoklt visu grupu dzivniekiem (kopa 160, ieskaitot kontroles grupas dzivniekus),
izradjjas, ka tas individuali supiem svarstas visai plasa amplitida - vid€ji no
12.8 £ 1.3 mmHg Iidz 18.3 = 1.8 mmHg [imenim. Principa Sie musu dati ir Iidzigi citu
autoru iegiitajiem datiem, kuros ari akcent€tas visai plaSas IOS svarstibas suniem - no
10.8 = 3.1 mmHg lidz 18.7 + 5.5 mmHg - uzskatot to Siem dzivniekiem par normu (Miller
et al., 1991; Gellat, MacKay, 1998; Knollinger et al., 2005). Lidz ar to varam secinat, ka
suniem fiziologiski 10S var svarstities salidzinosi plasas robezas, tadel ir svarigi katram
dzivniekam, pirms konkrétas mediciniskas manipulacijas, individuali noskaidrot tam
raksturigo 10S.



Midriatisko Iidzeklu ietekme uz atseviSkiem acs funkcionala stavokla
parametriem suniem

Pirmaja darba etapa vispirms noteicam lokali lietota 0.5% tropikamida §kiduma
ietekmi uz acs ieksgjo spiedienu (1. attels).
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l.att. Acs iek$€ja spiediena izmainas suniem lokali lietota 0.5% tropikamida Skiduma
ietekme salidzinajuma ar kontroles grupas dzivnieku 10S (vidgjie raditaji)
Fig. 1. The effects of topical 0.5% tropicamide on the intraocular pressure in dogs
comparing with 10P in control group animals (mean values)

— laba acs/ right eye; --- kreisa acs/ left eye; — kontrole/ control;
T - tropikamida iepilinasanas bridis/ application of tropicamide.

Konstatg§jam, ka pe€c tropikamida iepilinasanas labaja aci, 10S taja butiski
paaugstinajas jau sakot no piektas mintites. Strauja 10S paaugstinasanas labaja aci
turpingjas vél lidz pat 35. izmekléSanas miniitei, kad tas sasniedza maksimali augtako
Iimeni - 21.6 + 4.1 mmHg. Tatad, IOS sunim salidzinajuma ar izejas stavokli bija
palielinajies vidgji par 9.8 + 4.0 mmHg (P < 0.01). ST I0S paaugstinasanas supiem
0.5% tropikamida ietekmé bitiski parsniedza misu pétjuma ieklauto supu IOS
fiziologiskas normas raditajus, kas norada, ka, izvéloties midriatisko Iidzekli supiem,
noteikti ir jagem véra So iesp&jamo blakus paradibu konkrétaja act, kura 0.5% tropikamids
tiks 1epilinats.

Sakot ar 35. mintti IOS saka strauji pazeminaties, izejas stavokla Iimeni sasniedzot
65 minites pec tropikamida iepilinaSanas. Kreisaja aci, kur tropikamids netika iepilinats,
tapat ka kontroles dzivniekiem, IOS visu pétijuma laiku butiski nemainijas (sk. 1. attéls).

Izradas, ka arT kakiem uz midriatisko IidzeklIt 0.5% tropikamidu nov&rota Iidziga 10S
reakcija ka suniem (Stadtbaumer et al., 2002; Stadtbaumer et al., 2006). Jaatzimg, ka miisu
rezultati atSkiras no to autoru datiem, kuros paradits, ka supiem 30 minites péc
tropikamida lietoSanas, biitiskas izmainas 10S dinamika nenovéro (Haker, Farver 1988;
Taylor et al., 2007). Sadam uzskatam nevaram piekrist, jo misu pétijuma IOS visiem
supiem tropikamida ietekmé& paaugstinajas butiski. lesp&jams, ka §1s rezultatu atSkiribas
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suniem radusas 10S raditaju fiziologiskas normas lielo individualo svarstibu dél, un 10S
paaugstinasanos péc tropikamida iepilinasanas min&tie autori nav uzskatijusi par biitisku.

Attieciba uz acs zilites diametra izmainam (2. attéls) 0.5% tropikamida Skiduma
letekmé, izradijas, ka jau pirmajas piecas miniites péc medikamenta iepilinasanas HZD
labaja act palielinajas, bet bitisku labas acs HZD palielinasanos novérojam 10 miniites péc
tropikamida iepilinasanas (P < 0.01).

0 5 100 15 20 25 30 35 40 45 50 55 60 65
laiks, min

time, min

2. att. Acs horizontala zilites diametra izmainas suniem lokali lietota 0.5% tropikamida
$kiduma ietekmeé salidzinajuma ar kontroles grupas dzivnieku HZD (vidéjie raditaji)
Fig. 2. The effects of topical 0.5% tropicamide on the horizontal pupil diameter in dogs
comparing with HPD in control group animals (mean values)

— laba acs/ right eye; --- kreisa acs/ left eye; — kontrole/ control;
T - tropikamida iepilinasanas bridis/ application of tropicamide.

Visu pétijuma laiku HZD labaja aci turpinaja bitiski palielinaties, zilites maksimalo
paplasinasanos sasniedzot 55.-taja izmekléSanas minité, kad HZD labaja aci vidgji bija
13.2 £ 1.7 mm (P <0.01). P&dgjas piecas izmeklgjuma minttés HZD nedaudz samazinajas,
tomér tas palika biitiski lielaks neka pirms tropikamida iepilinasanas. HZD suniem kreisaja
acT un kontroles grupas dzivniekiem visu pétijuma laiku butiski nemainijas (Sk. 2. attéls).

Jaatzimeé, ka 0.5% tropikamida $kidums abus misu pétitos acs funkcionalos
parametrus suniem ietekmgja vienlaicigi. Jadoma, ka Sie efekti saistiti ar parasimpatolitisko
lidzeklu (pie kuriem pieder tropikamids) ietekmi uz starenes muskuliem, kas atslabst, ta,
iesp&jams, kavejot acs ieksgja Skidruma atteci caur varaviksnenes—cipslenes celu (Jones et
al., 1977; Thurmon et al., 1996; Isaacson, 2004). Tapat iesp€jams, ka IOS paaugstinasanos
vienlaicigi ar HZD palielinasanos supiem veicina mehaniska varaviksnenes—radzenes
atteces kakta nosprostoSanas acis midriazes laika (Christensen, Pearce, 1963; Harris, 1968;
McGregor, 1994; Stadbaumer et al., 2006).

Talak darba pirmaja etapa pétijam midriatiska lidzekla 1% atropina sulfata ietekmi
uz 10S (3. attéls).
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3. att. Acs iekSeja spiediena izmaipas suniem lokali lietota 1% atropina sulfata
Skiduma ietekme salidzinajuma ar kontroles dzivnieku 10S (vidéjie raditaji)
Fig. 3. The effects of topical 1% atropine sulphate on the intraocular pressure in dogs

comparing with 10P in control group animals (mean values)

— laba acs/ right eye; --- kreisa acs/ left eye; — kontrole/ control;
1¥- atropina sulfata iepilinasanas bridis/ application of atropine sulphate.

Péc atropina sulfata iepilinaSanas labaja aci, taja tika noverota strauja IOS
paaugstinaSanas no piektas Iidz desmitajai izmekleSanas miniitei (P < 0.05). Divdesmitaja
izmekleéSanas miniiteé I0S paaugstinasanas sasniedza maksimumu - 20.3 + 3.1 mmHg
(P < 0.01), kas nedaudz parsniedza miisu pétijuma konstatétas I0OS fiziologiskas normas
augstakas robezas. Turpmak IOS pazeminajas un nevienmeérigi kritas, Iidz izmekleéSanas
60.-taja mindite tas labaja act atgriezas izejas stavokla limeni.

Ari 1% atropina sulfata Skidums, iepilinats viena aci, IOS izmainas otraja aci
neizsauca (sk. 3. attelu).

Izradas, ka ar1 kakiem tiek novérota IOS paaugstinasanas 1% atropina sulfata ietekmé
(Stadtbaumer et al., 2006), toties zirgiem paradits, ka lokali lietots atropina sulfats 10S
nedaudz pat samazina vai ar1 bitiski to nemaina (Mughannam et al., 1999; Herring et al.,
2000). Jadoma, ka acs starenes muskuli, dazadu sugu dzivniekiem, at$kirigi reagé uz vienu
un to pasu medikamentu, $aja gadijuma uz atropina sulfatu, tadel ar1 iegiits $ads atSkirigs
efekts.

Kas attiecas uz HZD, konstatgjam, ka sakot no piektas petijuma miniites péc
1% atropina sulfata Skiduma iepilinasanas labaja aci, HZD palielinajas. Biitisku zilites
palielinasanos labaja acl noveérojam pétjjuma desmitaja mindite, ta turpinajas lidz pat
55.-tajai mindtei, kad tika sasniegtas maksimalas HZD vértibas -12.1 £ 1.6 mm (P < 0.01).
Sada maksimala paplasinajuma limeni HZD suniem palika visu pétijuma laiku — lidz pat
60.-tajai minatei (P < 0.01). Kreisaja aci, kur atropina sulfats netika iepilinats, ka ari
kontroles grupas dzivniekiem, HZD praktiski nemainijas visu petijuma laiku.

Lidzigi ka pétijuma par tropikamida ietekmi uz 10S un HZD, ar1 péc atropina sulfata
iepilinaSanas viena aci, abu So parametru raditaji dzivniekiem palielindjas vienlaicigi.
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Kas attiecas uz lokali lietota 10% fenilefrina skiduma ietekmi uz 10S, tad, péc ta
iepilinasanas labaja aci, IOS paaugstinaSanas bija nov€rojama jau pétijuma piektaja
minute, turklat ne tikai sunpiem labaja aci, kura medikaments tika iepilinats, bet ari
dzivniekiem kreisaja aci (4. attels).
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4. att. Acs iekseja spiediena izmainas suniem lokali lietota 10% fenilefrina Skiduma
ietekmeé salidzinajuma ar kontroles grupas dzivnieku I10S (vidéjie raditaji)
Fig.4. The effects of topical 10% phenylephrine on the intraocular pressure in dogs
comparing with 10P in control group animals (mean values)

— laba acs/ right eye; --- kreisa acs/ left eye; — kontrole/ control;
B fenilefrina iepilinasanas bridis/ application of phenylephrine.

Pirmo paaugstinajuma vilni labaja aci registrgjam no piektas 1idz 15. minatei, kad
I0S bitiski paaugstingjas Iidz 17.3 + 4.1 mmHg un 17.0 £ 3.9 mmHg (P < 0.05), bet otro,
mazak kraso — 45.-taja izmekl€Sanas mintite, sasniedzot 16.6 = 4.1 mmHg limeni, tomér §1
otrreiz€ja IOS paaugstinasanas labaja act nebija statistiski bitiska (P > 0.05). Abi IOS
paaugstinajuma vilni fenilefrina lokalaja ietekmé labaja aci ilga apm&ram 10 - 15 mintes.
Petijuma beigas IOS labaja aci sasniedza izejas stavokla Itmeni. Kreisaja aci, kura
fenilefrins nebija iepilinats, IOS paaugstinasanos novérojam jau no piektas pétijuma
minites. Visaugstakais [0S pieauguma vilnis kreisaja aci tika fiks€ts pétijuma 20.-taja
mintte, kad tas sasniedza 16.3 + 2.3 mmHg (P < 0.05). Turpmak IOS kreisaja aci strauji
pazeminajas, noslidot pat zem izejas stavokla ITmena (sk. 4. att€ls). Tomer, jaatzimé, ka
IOS paaugstinasanas abas acis supiem bija fiziologiskas normas robezas. Tas, ka uz
10% fenilefrina $kiduma iepilinaSanu suniem viena aci reag€ja ari otra acs ar 10S Tslaicigu
paaugstinaSanos, liecina, ka fenilefrins suniem izraisa zinamu plaSaku ietekmi uz acs
funkcionalo sistemu.
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Analizgjot 10% fenilefrina Skiduma ietekmi uz HZD suniem, izradijas, ka S$is
medikaments izraisija pret&ju efektu labaja un kreisaja aci (5. attels).
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5. att. Acs horizontala zilites diametra izmainas suniem lokali lietota 10% fenilefrina Skiduma
ietekme salidzinajuma ar kontroles grupas dzivnieku HZD (vid&jie raditaji)
Fig. 5. The effects of topical 10% phenylephrine on the horizontal pupil diameter in dogs
comparing with HPD in control group animals (mean values)

— laba acs/ right eye; -+ kreisa acs/ left eye; — kontrole/ control;
T fenilefrina iepilinasanas bridis/ application of phenylephrine.

Pétijuma 60.-taja mintte€ laba acs uz fenilefrina iepilinaSanu reaggja ar maksimalo
zilites paplasinajumu, bet kreisa acs, kura medikaments netika iepilinats, tiesi pretéji — ar
stipru zilites saSaurinaSanos (P < 0.01), pat zem izejas stavokla Iimena. Acimredzot, $aja
gadijuma, fenilefrins sunu acs funkcionalo sistému ietekméjis ne tikai lokali. To apliecina
arT Herringa un Iidzautoru pétjjums par aci iepilinata fenilefrina zinamu sist€misku
iedarbibu suniem (Herring et al., 2004).

Noslédzot So petijumu rezultatu sadalu, salidzinajumam sestaja att€la atspogulojam
misu pétito triju midriatisko lidzeklu — 0.5% tropikamida, 1% atropina sulfata un
10% fenilefrina ietekmi suniem uz acs iek$gjo spiedienu (6. attéls).
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6. att. Acs iekSeja spiediena izmainu salidzinajums lokali lietotu midriatisko lidzeklu
0.5% tropikamida, 1% atropina sulfata un 10% fenilefrina Skiduma ietekmé
Fig. 6. A comparison of the effects of topical mydriatic agents of 0.5% tropicamide,
1% atropine sulphate and 10% phenylephrine on the intraocular pressure

Tropikamids I Atropina sulfats [] Fenilefrins
Tropicamide Atropine sulphate Phenylephrine

Salidzinot miisu pétito midriatisko lidzeklu ietekmi suniem uz IOS, vispirms jaatzZime,
ka visaugstakais IOS labaja act tika konstatéts pec 0.5% tropikamida Skiduma iepilinasanas
taja. Midriatiskais lidzeklis 1% atropina sulfata Skidums, iepilinats labaja aci, izsauca
strauju IOS palielinasanos labaja aci no pétijuma desmitas Iidz 20.-tajai miniitei. Kopuma,
salidzino8i vismazako, IOS paaugstinaSanos suniem izraisija midriatiskais lidzeklis
10% fenilefrina skidums.

Acs zilites diametra izmainu salidzinajums midriatisko lidzeklu ietekmé atspogulots
7. attela.
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7. att. Acs horizontala zilites diametra izmainu salidzinajums lokali lietotu midriatisko
Iidzeklu 0.5 % tropikamida, 1% atropina sulfata un 10% fenilefrina Skiduma ietekmé
Fig. 7. A comparison of the effects of topical mydriatic agents of 0.5% tropicamide,
1% atropine sulphate and 10% phenylephrine on the horizontal pupil diameter

Tropikamids Atropina sulfats [] Fenilefrins
Tropicamide Atropine sulphate Phenylephrine
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Tapat konstat€jam, ka gan 0.5% tropikamida, gan 1% atropina sulfata Skiduma
iepilinaSana supiem izraisija vienmérigu labas acs HZD paplasinaSanos, maksimalo
midriazi sasniedzot vid€ji 50 - 60 miniites péc attieciga medikamenta iepilinasanas labaja
acl. Fenilefrina iepilinaSana labaja aci izraisija supiem vilpveidigu acs zilites
paplaSinasanos, turklat HZD vid&jas veértibas bija salidzinoSi zemakas neka attiecigi péc
0.5% tropikamida un 1% atropina sulfata skiduma lietoSanas.

Premedikacijas lidzeklu ietekme uz atseviskiem acs funkcionala
stavokla parametriem suniem

Vispirms apskatisim intramuskulari ievaditu 0.1% atropina sulfata un
1% acepromazina maleata ietekmi suniem uz acs ieksgjo spiedienu (8. att€ls).
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8. att. Acs iek$eja spiediena izmainas premedikacijas lidzeklu 0.1% atropina sulfata un
1% acepromazina maleata Skiduma intramuskularas injekcijas ietekmée
Fig. 8. The effects of the intramuscular injection of the premedication drugs —
0.1% atropine sulphate and 1% acepromazine maleate on the intraocular pressure

Atropina sulfats Acepromazina maleats
Atropine sulphate Acepromazine maleate

Pec 0.1% atropina sulfata intramuskularas injekcijas supiem strauja [0S
paaugstinasanas tika noverota abas acis sakot jau no pirmajam pétijuma mindtém, kas
turpinajas Iidz pat desmitajai izmekléSanas miniitei. Talak 10S vilpveidigi mainTjas,
nosaciti augstako IOS Iimeni abas acis sasniedzot 25 miniites p&c atropina sulfata
injekcijas: labaja acT 17.3 £ 4.6 mmHg un kreisaja - 17.1 + 5.2 mmHg (P < 0.01), kas vél
bija musu konstatétas un literatiira minétas suniem raksturigas fiziologiskas normas
robezas (Miller et al., 1991; Gellat, MacKay, 1998; Knollinger et al., 2005). Kopuma $ada
paaugstinata Iimeni IOS saglabajas lidz pat pétijuma 45.-tajai miniitei, kad tas abas acis
nedaudz saka samazinaties, tomér visas 60 izmekl€Sanas miniites IOS supiem palika
augstaks salidzinot ar izejas stavokla ltmeni - 15.3 + 4.9 mmHg labaja aci un
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15.2 £ 4.9 mmHg kreisaja acT (sk. 8. att.). Kontroles grupas dzivniekiem IOS visu pétijuma
laiku abas acis bija praktiski vienads un biitiski nemainijas.

Lidz ar to varga secinat, ka intramuskulari ievadits 0.1% atropina sulfats, ka
raksturigs parasimpatolitiskas grupas lidzeklis (Jones et al., 1977; Thurmon et al., 1996),
suniem darbojas Iidzigi ka lokali lietots atropina sulfats, tikai paradot jau zinamu
sisteémisku ietekmi uz acs funkcionalajiem parametriem.

Kas attiecas uz 1% acepromazina maleata Skiduma ietekmi uz IOS (sk. 8. att.),
jauzsver, ka, péc ta intramuskularas injekcijas, IOS suniem abas acts saka pazeminaties jau
piektaja izmekl€Sanas minut€. Turpmak IOS pazeminasanas notika vilnveidigi.
IzmekléSanas desmitaja, 25.-taja un nedaudz ari 45.-taja miniit€ novérojam pac€luma
vilnus, tomér, kopuma, I0S vairak vai mazak strauji pazeminajas, Iidz pétijuma 60.-taja
miniteé tika sasniegts zemakais IOS Itmenis, kad abas acis tas bija noslid&jis lidz
9.4 + 1.7 mmHg, kas bija zemaks neka suniem izejas stavoklt (P < 0.01). Jaatzime, ka
dzivniekiem visu pétijumu laiku butiskas atSkiribas starp IOS labaja un kreisaja aci netika
noverotas.

Tatad varam uzskatit, ka 1% acepromazina maleata Skidums supiem, ievadits
intramuskulari, izraisa biitisku IOS pazeminasanos abas acis, kas, protams, biitiski atskiras
ar1 no kontroles dzivnieku attiecigajiem raditajiem.

Kopuma secinajam, ka katrs miisu pétitais premedikacijas Iidzeklis, lietots atseviski,
uz acs ieksgjo spiedienu suniem iedarbojas ar pret&ju efektu.
Talak analizésim misu pétito premedikacijas lidzeklu 0.1% atropina sulfata un

1% acepromazina maleata intramuskularas injekcijas ietekmi sunpiem uz otro acs
funkcionalo parametru — uz horizontalo zilites diametru (9. attéls).

15
13
e £
g E 11
oo
N o
I T
9
7 4
5 4 T T T T T
0 5 10 15 20 25 30 35 40 45 50 55 60
laiks, min
time, min

9. att. Acs horizontalas zilites diametra izmainas suniem 0.1% atropina sulfata un
1% acepromazina maleata Skiduma intramuskularas injekcijas ietekmée
Fig. 9. The effects of the intramuscular injection of the premedication drugs — 0.1% atropine
sulphate and 1% acepromazine maleate on the horizontal pupil diameter

Atropina sulfats ] Acepromazina maleats
Atropine sulphate Acepromazine maleate
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Izradijas, ka HZD atropina sulfata intramuskularas injekcijas ictekmé vienlaicigi
abas acts strauji palielinajas lidz 25. p@tijuma miniitei, kad tas sasniedza maksimalas
vertibas - 9.8 + 2.6 mm labaja act un - 9.9 + 2.6 mm kreisaja (P < 0.01). Sakot ar p&tijuma
30.-35. mintti, HZD saka samazinaties, tomér tas abas acis joprojam bija bitiski lielaks
neka izejas stavokli (P < 0.01). HZD turpinaja vienmeérigi samazinaties lidz pé€tijuma
60. minaté sasniedza 8.9 £ 2.9 mm labaja un 9.3 + 3.0 mm kreisaja aci, kas tomé&r bija
butiski lielaks neka izejas stavokli. Tatad, intramuskulari ievadits, 0.1% atropina sulfata
Skidums supiem izraisa butisku HZD palielinasanos abas acis (sk. 9. att.). Kas attiecas uz
kontroles grupas dzivnieku HZD, tas visu pétijuma laiku Siem dzivniekiem praktiski
nemainijas.

Péc acepromazina maleata injekcijas dzivniekiem acs HZD vienlaicigi abas acis
saka vienmerigi samazinaties un pétijjuma 15.-taja minGté Sis samazinajums bija jau
bitisks (P < 0.05), salidzinot ar HZD lielumu izejas stavokli. Acs zilites saSaurinasanas
turpinajas lidz pat pétijjuma 25. mindtei (SK. 9. att.). Talak, lidz izmekléSanas laika
beigam, zilites diametrs abas acis palika 7.4 £ 1.3 mm - 7.1 + 1.1 mm limeni, kas bija
zemaks neka suniem izejas stavokli (P < 0.01). Visu pétijuma laiku HZD labaja un
kreisaja aci bija praktiski vienadi.

Apkopojot rezultatus par divu premedikacijas lidzeklu ietekmi uz abiem misu
pétitajiem acs funkcionalajiem parametriem - 10S un HZD - konstat&jam, ka 0.1% atropina
sulfata Skiduma intramuskulara injekcija suniem 10S un HZD paaugstinasanos izraisija jau
pirmajas piecas mintt€s un visu pétijuma laiku tie palika paaugstinata limeni. Otrs misu
petijuma ieklautais premedikacijas Iidzeklis - 1% acepromazina maleata Skidums izraisija
tiesi pret&ju efektu - vairak vai mazak butisku IOS un HZD samazinasanos.

No §1 viedokla raugoties, veterinarmedicina plasi izplatitais premedikacijas modelis
atropina sulfats kopa ar acepromazina maleatu ir Joti pamatots.
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Visparejas anestézijas lidzeklu 10% ketamina hidrohlorida un
0.5% diazepama ietekme uz I0S un HZD suniem

Vispirms analizésim 10% ketamina hidrohlorida ietekmi uz 10S (10. attels).
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10. att. Acs iekSeja spiediena izmainas suniem atseviski intravenozi ievadito 10% ketamina
hidrohlorida un 0.5% diazepama Skiduma ietekmé
Fig. 10. The effects of intravenous injection of 10% ketamine hydrochloride and
0.5% diazepam on the intraocular pressure

Ketamina hidrohlorids [] Diazepams
Ketamine hydrochloride Diazepam

Jau pirmajas piecas miniit€s péc ketamina hidrohlorida intravenozas injekcijas 10S
strauji paaugstinajas no 16.0 = 3.2 mmHg uz 23.2 + 5.8 mmHg labaja aci un no
16.0 = 3.2 mmHg uz 22.9 + 59 mmHg — kreisaja. Tatad, piecu mintsu laika, 10S,
salidzinot ar izejas stavokla raditajiem, palielinajas vide€ji par 7.2 + 6.1 mmHg labaja aci
un 7.7 £ 5.6 mmHg kreisaja act (P <0.01).

Jaatzim€, ka katram sunim IOS paaugstinasanas Iimenis ketamina hidrohlorida
ietekmé bija stipri individuals un vienam dzivniekam tas sasniedza pat 34 mmHg. Turklat
dzivniekiem, péc 10% ketamina hidrohlorida Skiduma injekcijas, novéroja ari zinamu
paaugstinatu skeleta muskulu tonusu, muskulu kontrakcijas, ka arl pastiprinatu
siekaloSanos, kas, pirmkart, norada uz ketamina hidrohlorida visparigo ietekmi uz
dzivnieka organismu un, otrkart, parada IOS paaugstinaSanas iesp&jamo saistibu ar
pastiprinatam kakla un acs ar€jo muskulu kontrakcijam (Pauli et al., 2006; Thomson,
2007).

Péc maksimalo IOS raditaju sasniegSanas piektaja miniité turpmakas pusstundas
laika IOS saka nevienmerigi pazeminaties (Sk. 10. att.). Neliela paaugstinasanas tendence
tika nov€rota 25.-taja izmekl€Sanas mintteé. Péc tam |OS atkal samazinajas un
30-35 minites péc ketamina hidrohlorida injekcijas, 10S suniem joprojam palika bitiski
augstaka lIimeni neka pirms ta injekcijas (P < 0.01).

Tatad, varam secinat, ka 10% ketamina hidrohlorida skidums, intravenozi ievadits,

19



izsauc strauju un biitisku 10S paaugstinaSanos jau piecas minttes péc ta ievadiSanas.

Sie miisu pétijuma rezultati saskan ar atbilsto§iem novérojumiem cilvékiem, kuros
konstatéts, ka ketamina hidrohlorids 1OS paaugstina (Varvinski, Elringhan, 1998;
Nagdeve et al., 2006). Miisu dati dalgji atSkiras no Hofmeistera un lidzautoru iegtitajiem
datiem, kur batisku 10S paaugstina$anos novéroja tikai tiem supiem, kuriem ketamina
hidrohlorida deva bija 5 mg kg', bet dzivniekiem, kuriem ketamina devu paaugstinaja lidz
10 mg kg'l, IOS paaugstinasanos nenovéroja (Hofmeister et al., 2006). Atgadinam, ka
m&s savos pétijumos ketamina hidrohloridu suniem ievadijam 20 mg kg™. Tatad,
acimredzot, ketamina hidrohlorida ietekme uz acs funkcionalo sistému supiem ir devas
atkariga.

Kas attiecas uz miisu pétita otra vispargjas anestézijas lidzekla - 0.5% diazepama
Skiduma ietekmi uz IOS (sk. 10. att.), tad izradijas, ka, sakot ar piekto miniiti p&c
intravenozas ta injekcijas, IOS supiem abas acis vienlaicigi strauji paaugstinajas. 10S
turpinaja paaugstinaties Iidz 25.-tajai minttei, kad tika registréti IOS augstakie raditaji -
21.7 £ 3.8 mmHg labaja un 21.6 + 4.0 mmHg kreisaja act (P < 0.01). Turklat, I0S
augstakie raditaji parsniedza fiziologiskas normas robezas.

Sakot ar 30. mindti, IOS supiem saka strauji pazeminaties un tas turpinaja
pazeminaties lidz izmekl&juma 45. minitei, kad I0S noslidgja pat nedaudz zem izejas
stavokla Itmena. P&tjjuma beigas, 60 miniites peéc medikamenta ievadiSanas, abas acis
attiecigi 1OS sasniedza 17.6 £ 2.9 mmHg ltmeni (sk. 10. attels).

Kopuma secinajam, ka suniem pirmajas 15 - 25 miniites péc 0.5% diazepama Skiduma
intravenozas ievadiianas, abas acis notick biitiska IOS paaugstinasanas. Saja zina misu
dati atSkiras no Hofmeistera ar lidzautoriem (Hofmeister et al., 2006) iegiitajiem
rezultatiem, kuri norada, ka pec 0.5% diazepama injekcijas suniem IOS nav mainijies.
Iespgjams, ka autoriem pétijuma IOS raditdji supiem mainijusies saméra plasaja
fiziologiskas normas diapazona, neuzskatot tas par butiskam izmainam.

Attieciba uz otra acs funkcionala parametra — HZD izmainam supiem misu pétita
vispargjas anestézijas lidzekla ietekmé, konstatéjam, ka péc ketamina hidrohlorida
intravenozas injekcijas acs ziliSu papla$inasanas abas acis sakas jau piektaja izmekleésanas
minateé (11. attéls): HZD paplasingjas no 9.4 + 2.1 mm izejas stavokli uz
10.9 + 2.2 mm labaja aci un no 9.3 + 2.0 mm uz 10.8 + 2.4 mm kreisaja aci (P < 0.01).
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11. att. Horizontala zilites diametra izmainas suniem atseviski intravenozi ievadito
10% ketamina hidrohlorida un 0.5% diazepama Skiduma ietekme.
Fig. 11. The effects of the intravenous injection of the 10% ketamine hydrochloride
and 0.5% diazepam on the horizontal pupil diameter

Ketamina hidrohlorids [] Diazepams
Ketamine hydrochloride Diazepam

Péc tam sekoja pakapeniska, vienmeériga HZD pazeminaSanas. P&tijjuma 25.-taja
miniteé sakas otrs HZD palielindjuma vilnis, kas gan bija nedaudz zemaks neka pirmais un
Sis, HZD palielinajuma vilnis, nebija statistiski butisks (P > 0.05). Jauzsver, ka visu
pétijuma laiku HZD raditaji abas acTs bija praktiski vienadi. [zmeklé$anas beigas, t.i. laika
perioda no 30. Iidz 35. pétijuma miniitei, HZD abas acis dzivniekiem samazinajas un
butiski neatskiras no izejas stavokla HZD limena (sk. 11. att.).

Jaatzime, ka kakiem konstateta acs zilites paplasinaSanas péc ketamina hidrohlorida
lietoSanas (Bischoff, 2007). Iesp&jams, §1 acs HZD paplaSinaSanas ir saistita ar acs ar€jo
muskulu kontrakcijam un disoci€josas anest€zijas iestaSanos (Thurmon et al., 1996;
Branson, 2001).

Talak apskatisim 0.5% diazepama Skiduma, ievadita intravenozi, ietekmi uz HZD
supiem (sk. 11. att.). Péc diazepama injekcijas sakas nelieli acs ziliSu sasaurinasanas un
paplaSinasanas ,,vilni8i”, kas turpinajas lidz pat izmekleSanas 25.-tajai minitei. 30.-taja
miniité péc diazepama intravenozas ievadiSanas, HZD sasniedza zemako limeni — acs
zilites suniem bija saSaurinajusas Iidz 5.9 + 2.9 mm labaja act un attiecigi 6.0 £ 2.8 mm
kreisaja (P < 0.01). Turpmakajas izmekl€Sanas trisdesmit minites HZD suniem ta ari
palika zemaks par izejas stavokla ITmeni, zemakos HZD raditajus sasniedzot pétijuma 30.
un 55. - 60. miniite (sk. 11. att.).

Kopuma secinajam, ka 0.5% diazepams, ievadits supiem intravenozi, sakuma izraisa
nevienmerigu zilites diametra samazinasanos abas acis, bet $is samazinajums kliist butisks
pec 30 minutém. Jaatzime€, ka cilvékiem paradits, ka diazepams neietekmé acs zilites
diametru (Hou et al., 2007), diemzel lidziga veida pétijumu par diazepama vai citu
benzodiazepinu grupas medikamentu ietekmi uz HZD dzivniekiem mums atrast neizdevas.

Salidzinot vispar€jas anestézijas lidzeklu ketamina hidrohlorida un diazepama
ietekmi uz 10S un HZD, konstatéjam, ka abi Sie visparéjas anestézijas lidzekli, lietoti
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atseviski, IOS paaugstina, tomér ketamina hidrohlorids izsauca krasaku IOS
paaugstinaSanos. Bet So medikamentu ietekme uz HZD bija pretgja - ja ketamina
hidrohlorids, ievadot to intravenozi, kopuma izraisija vairak vai mazak izteiktu acs ziliSu
paplasinasanos, tad diazepams, tieSi pretgji, izraisija nelielu vilpveidigu HZD
samazinasanos.

Jauzsver, ka, veterinarmedicina premedikacijas un vispargjas anestézijas modelos
dzivniekiem, biezak tiek lietota atsevisko misu pétito lidzek]u kombinacijas. Izstradajot
vispargjas  anestézijas modeli  dzivniekiem  oftalmologiskajam  kirurgiskajam
manipulacijam, pétijumos galvenokart uzmaniba akcentéta uz nemainiga acs ieksgja
spiediena nodrosSinasanu (Brunson, 1980; Collins et al., 1995; McGolrick, Gayer, 2009).
Mes sava darba centamies noskaidrot, vai un ka Latvija supiem paslaik plaSi izmantotie
premedikacijas Iidzekli, atropina sulfats kopa ar acepromazina maleatu un narkozes
lidzekli ketamina hidrohlorids kopa ar diazepamu, ietekm& abus acs funkcionalos
parametrus — acs ieks€jo spiedienu un acs zilites diametru.

Premedikacijas lidzeklu 0.1% atropina sulfata kopa ar
1% acepromazina maleata un visparéjas anestezijas lidzeklu
10% ketamina hidrohlorida un 0.5% diazepama summara ietekme uz
acs iekS€jo spiedienu un acs horizontalo zilites diametru sunpiem

Vispirms analiz€sim augSminéto premedikacijas un vispargjas anestézijas lidzeklu
summaro ietekmi uz 10S suniem (12. attels).

26

24 I

22

20

18

10S, mmHg
IOP, mmHg

16

14 4

12

.6
laiks, mm
time, min

12. att. Acs iekSeja spiediena izmainas suniem premedikacijas lidzeklu 0.1% atropina
sulfata kopa ar 1% acepromazina maleatu un visparéjas anestézijas lidzeklu 10% ketamina
hidrohlorida kopa ar 0.5% diazepama ietekme (videjie raditaji)

Fig. 12. The effects of premedication — 0.1% atropine sulphate together with
1% acepromazine maleate and general anesthetics — 10% ketamine hydrochloride
together with 0.5% diazepam on the intraocular pressure in dogs (mean values)

— laba acs/ right eye; - kreisa acs/ left eye; - kontrole/ control;
T - premedikacijas Iidzek]u intramuskulara injekcija/ intramuscular injection of premedication

drugs;
¥ - vispargjas anestézijas lidzeklu intravenoza ievadiSana/ intravenous injection of general

anesthesia drugs.
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Sakot ar pirmo miniiti péc premedikacijas lidzeklu 0.1% atropina sulfata kopa ar
1% acepromazina maleata intramuskularas ievadiSanas, 10S abas acTs biitiski paaugstinajas
(P < 0.01). Nakamajas divas — piecas minutés 10S nedaudz svarstijas, tomeér, kopuma
paliekot butiski paaugstinats, salidzinot ar izejas stavokla Iimeni. Ceturtaja izmekl&Sanas
mintt€ [0S abas acis sasniedza premedikacijas laika augstako Iimeni -
16.3 + 4.9-5.0 mmHg. Sakot no piektas Iidz devitajai izmekl&juma mindtei, 10S visai
strauji pazeminajas, un devitaja minit€ pirms suniem intravenozi tika ievaditi vispar&jas
anestézijas Iidzekli, IOS bija noslidgjis jau gandriz lidz izejas stavokla Itmenim
(sk. 12. att.). Ta ka atseviski lietots atropina sulfats suniem izraisija IOS paaugstinasSanos
sakot ar piekto miniti, bet acepromazina maleats, tieSi pret€ji — to pazeminaja, tad
secinajam, ka acepromazina maleats acimredzot ir mazindjis atropina sulfata ietekmi uz
I0S. Tadg] abu So premedikacijas Iidzeklu summarais efekts suniem zinama méra izpaudas
ka ,,lidzsvarots” 10S dzivniekiem premedikacijas laika.

Uz sada fona intravenozi ievaditie vispargjas anestézijas lidzekli 10% ketamina
hidrohlorids kopa ar 0.5% diazepamu izraisija loti strauju un krasu IOS paaugstinasanos,
kas turpingjas lidz pat izmekl€Sanas 12.-tajai minttei, kad IOS paaugstingjas lidz
19.9 + 3.9 mmHg Iimenim. Jauzsver, ka visu pétijuma laiku IOS raditaji labaja un kreisaja
aci bija praktiski vienadi (sk. 12. att&ls).

Tatad, ievadot supiem vispargjas anestézijas (narkozes) Iidzeklus ketamina
hidrohloridu kopa ar diazepamu, noteikti janem veéra, ka dzivniekiem notiks butiska IOS
paaugstinasanas. Sie miisu rezultati zinama méra saskan ar citu autoru datiem, kur suniem
butiska I0S paaugstinasanas tika noverota piecas miniites p&c ketamina un diazepama
kombinacijas ievadiSanas (Hofmeister et al., 2006). Izradas, ka art truSiem tapat noverota
biutiska IOS paaugstinasanas piecas, 15 un 20 miniites péc ketamina hidrohlorida un
diazepama injekcijas (Ghaffari, Moghaddasi, 2010).

Ir vairaki faktori, kas, misuprat, izskaidro ketamina hidrohlorida un diazepama
summaro efektu uz IOS. Pirmkart, jau tilit péc So anestézijas lidzeklu ievadiSanas
dzivniekiem V€l vispar§ja anest€zija neiestdjas, bija saglabatas nelielas muskulu
kontrakcijas, kas zinama mera vargja paaugstinat IOS (Thurmon et al., 1996; Pauli et al.,
2006). Otrkart, jaatzimé, ka ketamina hidrohlorids supiem paaugstina arterialo
asinsspiedienu, lidz ar to tiek pastiprinata asipu piegadde smadzeném, paaugstinas
intrakranialais un cerebrospinalais spiediens, vienlaicigi, iesp&jams, paaugstinot ari 10S
(Thurmon et al., 1996). Uzskatam, ka $ada strauja un butiska IOS paaugstinaSanas nav
vélama dzivniekiem, kuriem tiek veikta acs kirurgiska operacija dazadu acs patologiju
arst€Sanai. To uzsverusi art dazi citi autori (Brunson, 1980; McGoldrick, Gayer, 2009).

Kas attiecas uz otru misu pétito acs funkcionala stavokla parametru — HZD,
konstatgjam, ka sakot no pirmas petijuma minites péc premedikacijas lidzeklu
ievadiSanas, HZD abas acis Vvilnveidigi, statistiski nebutiski paplasinajas un saSaurinajas
(13. attels).
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13. att. Acs horizontala zilites diametra izmainas suniem premedikacijas lidzeklu
0.1% atropina sulfata un 1% acepromazina maleata un visparejas anestézijas lidzeklu
10% ketamina hidrohlorida un 0.5% diazepama ietekme (vidgjie raditaji)

Fig. 13. The effects of premedication — 0.1% atropine sulphate together with
1% acepromazine maleate and general anesthetics — 10% ketamine hydrochloride
together with 0.5% diazepam on the horizontal pupil diameter in dogs (mean values)

— laba acs/ right eye; - kreisa acs/ left eye; - kontrole/ control;
T - premedikacijas lidzeklu intramuskulara injekcija/ intramuscular injection of premedication

drugs;
¥ - vispargjas anestézijas lidzeklu intravenoza ievadiSana/ intravenous injection of general

anesthesia drugs.

Uz sada HZD fona supiem ievaditie vispar€jas anestézijas lidzekli izraisija jau krasu
statistiski biitisku HZD paplasinaSanos pirmaja miniité péc to ievadiSanas, kad HZD abas
acis sasniedza 9.6 = 2.0 mm limeni (P < 0.01). Jaatzimé, ka HZD suniem v&l minti
turpingja palielinaties, bet tad, sakot ar 11. mindti, tas atkartoti samazinajas (13. attéls).

Jaatzime, ka literatiira datus par dazadu premedikacijas un vispargjas anestézijas
lidzeklu kombinacijas ietekmi uz HZD atrast mums neizdevas, uzskatam, ka miisu iegiitie
rezultati ir visai originali.

Nosléguma jaatzimé, ka Saja darba iegiitie dati papildina miisu zinasanas par suniem
plasak lietoto midriatisko, premedikacijas un vispargjas anestézijas lidzeklu ietekmi uz
diviem acs funkcionalajiem parametriem — 10S un HZD.
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SECINAJUMI

Midriatiskie Iidzekli 1% atropina sulfats, 10% fenilefrins un pasi 0.5% tropikamids
suniem, iepilinati aci, vienlaicigi izraisa ar1 |OS paaugstinasanos.

Acs horizontalais zilites diametrs supiem strauji un bitiski palielinas talit péc
0.5% tropikamida un 1% atropina sulfata Skiduma iepilinaSanas aci, maksimalo zilites
paplasinasanos sasniedzot 50. - 60. minute. 10% fenilefrina Skidums, iepilinats
suniem labaja act, HZD taja palielina, bet kreisaja — tiesi pretéji, samazina.

Premedikacijas Iidzeklis 0.1% atropina sulfats, ievadits suniem intramuskulari,
butiski, vismaz 45 minttes, paaugstina 10S, vienlaicigi paplasinot acu zilites - Tpasi
25.-taja minité pec atropina sulfata injekcijas. Bet premedikacijas Iidzeklis
1% acepromazina maleats intramuskulari suniem biitiski pazemina 10S, pat zem
fiziologiskas normas robezam, vienlaicigi ari samazinot acs HZD.

Narkozes lidzeklis 10% ketamina hidrohlorids, ievadits intravenozi, suniem izraisa
izteiktu, butisku un ilgstosu IOS paaugstinasanos, bet HZD palielinaSanos novero
tikai salidzinosi 1slaicigi.

Narkozes Iidzekla 0.5% diazepama Skiduma intravenoza injekcija supiem butiski
paaugstina 10S, kas paaugstinata limeni saglabajas lidz 25.-tajai p&tijuma mindatei.
Acs HZD, tiesi pretgji, Saja laika perioda samazinas.

Premedikacijas lidzeklu 0.1% atropina sulfata, kopa ar 1% acepromazina maleatu
intramuskulara injekcija suniem abas acTs izraisa |I0OS paaugstinasanos un svarstigas,
nepastavigas HZD izmaigas. Uz $ada fona intravenozi ievadito narkozes Iidzeklu
10% ketamina hidrohlorida un 0.5% diazepama summarais efekts izpauzas ka krasa
un bitiska 10S paaugstinaSanas un HZD palielinaSanas.

IETEIKUMI PRAKSEI

Veterinarmedicinas praksé pirms midriatisko, premedikacijas un vispargjas
anestézijas lidzek]u lietoSanas dzivniekiem ar dazadam acs patologijam, ieteicams
izméerit 10S, lai izsleégtu iesp&jamas acs slimibu komplikacijas.

Suniem, izvéloties midriatisko Iidzekli, janem veéra, ka 0.5% tropikamida Skidums
butiski paaugstina 10S, tapéc to nav ieteicams lietot dzivniekiem ar dazadam acs
patologijam. Ta vieta ieteicams izveleties 1% atropina sulfata Skidumu vai
10% fenilefrina Skidumu, kas IOS tik izteikti nepaaugstina.

Veicot acs kirurgiskas operacijas suniem, ieteicams izvairities no tada vispargjas
anestézijas modela ka 10% ketamina hidrohlorids kopa ar 0.5% diazepamu.
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INTRODUCTION

Topicality of the research

With the development of veterinary ophthalmology, investigations in the so called
small animal ophthalmology have also become topical in the world. The literature data
emphasize studies of the effect of various drugs on such functional parameters of the eye in
animals as intraocular pressure (IOP) and horizontal pupil diameter (HPD) (Rengstorff,
Doughty, 1982; Wolfs et al., 1997; Stadtbaumer, 2006).

To perform a complete eye examination in animals, as in humans, pupil dilating
agents — mydriatics are used. In veterinary medicine, most often atropine sulphate,
tropicamide or phenylephrine is used (Rubin, Wolfes, 1962; Gelatt et al., 1973; Adams,
1977; Gelatt, 1978). It has turned out that there are few investigations on the effects of
mydriatic drugs on IOP and HPD in veterinary medicine, moreover the findings are
contradictory (Rengstorff, Doughty, 1982; Wolfs et al., 1997; Stadtbaumer, 2006).

With the development of veterinary surgery, studies on the effects of various
anesthetics on the eye functional parameters in animals have also become very important.
The literature sources show that for the development of the safe model of general
anesthesia in animals for ophthalmologic surgical manipulations, several factors should be
considered, including provision of the cardiopulmonary function stability and constant
intraocular pressure during the general anesthesia (Brunson, 1980; Collins et al., 1995).

In humans (including children), some anesthetic agents may affect the functional
state of the eye, mostly IOP and pupil diameter (Ausinsch et al., 1976; Cunningham et al.,
1981; Thurmon et al., 1996; Verbruggen et al., 2000), there is a possibility of the same
effects in animals. However, a few studies have been conducted to investigate this matter
in animals.

IOP is an important factor both in making diagnosis and surgical manipulations in
animals therefore studies on the effects of mydriatic, premedication and general anesthetic
drugs on the eye functional parameters are necessary. The elevation of IOP may be critical
in animals with corneal or scleral laceration or corneal ulcer, due to the possibility of
corneal rupture and iris or vitreous prolaps. The increase in IOP may be also critical during
the intraocular surgery (cataract, lens extractions) as well as in glaucomatous animals
(Brunson, 1980; McGolric, Gayer, 2009).

The aim the research was to investigate the effects mydriatic, premedication and
general anesthesia (narcosis) drugs on two functional parameters of the eye: intraocular
pressure (I0OP) and horizontal pupil diameter (HPD) in dogs.

Objectives of the research

1. To investigate the effects of topical mydriatics - 0.5% tropicamide,
1% atropine sulphate, and 10% phenylephrine on intraocular pressure and horizontal
pupil diameter.

2. To investigate the effects of the above mentioned eye functional parameters in dogs
after the application of each of agents used in premedication and general anesthesia
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model — atropine sulphate, acepromazine maleate, as well as ketamine hydrochloride
and diazepam.

To investigate the effects of premedication drugs — atropine sulphate together with
acepromazine maleate, as well as summary effects of intravenous general anesthetic
drug combination - ketamine hydrochloride and diazepam on the intraocular pressure
and horizontal pupil diameter in dog’s eyes.

Scientific novelty of the research

In veterinary medicine, in Latvia, for the first time investigations have been carried
out in a new direction — ophthalmology; moreover, in association, to some extent,
with veterinary anesthesiology.

New data are obtained on the effect of topical mydriatics on 10P and HPD.

Original data are obtained on the effects of separately and in combination used
premedication (atropine sulphate, acepromazine maleate) and general anesthesia
drugs (ketamine hydrochloride and diazepam) on 10P and HPD.

Approbation of the study results

Research results were approbated at the following international scientific conferences:

1.

35" Annual World Small Animal Veterinary Association congress. Geneva,
Switzerland, 2-5 June 2010. Effects of topical and systemic atropine sulfate on the
functional state of the dog’s eye,

Annual Meeting of the European Society of Veterinary Ophthalmologists. Dublin,
Ireland, 13-16 May 2010. Effects of ketamine hydrochloride and diazepam on the
intraocular pressure and pupil diameter of the dog’s eye;

15" International Scientific conference “Research for Rural Development”. Latvia,
Jelgava, 20-22 May 2009. Effects of acepromazine maleate on intraocular pressure
and pupil diameter in dog’s eye;

14™ International Scientific conference “Research for Rural Development”. Latvia,
Jelgava, 21-23 May 2008. Effects of topical and systemic atropine sulfate on
intraocular pressure and pupil diameter in dog’s eye;

LLU VMF Starptautiska zinatniska konference “Dzivnieki. Veseliba. Partikas
higiéna”. Latvia, Jelgava, 2008. gada 14. novembris. Effects of ketamine
hydrochloride on intraocular pressure and pupil diameter in dog's eye.

Volume of the work: the doctoral thesis consist of: 109 pages, annotation, an

introduction, rewiev of literature, methodology, research results, discussion, conclusions,
recommendations for practice and literature references.

28



MATERIALS AND METHODS

During the period of time from 2006 to 2009, experimental studies were carried out
at the Preclinical and Clinical Institutes of the Faculty of Veterinary Medicine of the Latvia
University of Agriculture in cooperation with the Department of Veterinary Medicine of
the University of Cambridge in the United Kingdom. The methodology was approved by
the Latvian State Food and Veterinary Service, Animal Protection and Ethical
Commission.

Scheme of the research

The study included 160 clinically and ophthalmologically healthy dogs of different
breeds at the age of two to six years. The animal owners had brought their dogs to the
clinic of the Faculty of Veterinary Medicine for the regular health check to examine for
possible inherited ocular diseases or for a planned ovariohysterectomy or castration
operation. Animals whose retina was examined at the Experimental Department of the
Faculty of Veterinary Medicine of the Cambridge University were also included in the
study. It should be emphasized, when the effect of different agents on the intraocular
pressure and pupil diameter was analyzed, the animal breed or sex was not determined as
factors influencing significantly these eye functional parameters (Hacker, Farver, 1988;
Gelatt, MacKay, 1998). The studies also show that in animals younger than two years and
older than six years intraocular pressure may vary within the range of 2 to 4 mmHg
(Gelatt, MacKay, 1998).

Prior to the study, all dogs were clinically examined by using the standard clinical
examination scheme (Jemeljanovs et al, 2007). Each animal was ophthalmologically
examined with a slit lamp-biomicroscope (Kowa SL 15, Tokyo, Japan) with a
magnification of x10 and x16 as well as with a direct ophthalmoscope (Welch, Allyn,
USA), and monocular ophthalmoscope Pan Optic® (Welch, Allyn, USA), without applying
mydriatics. Only dogs without ophthalmological changes that could alter intraocular
pressure and horizontal pupil diameter were included in the study.

This study was organized in three phases. In the first phase we studied the effects
of mydriatic agents of 0.5% tropicamide, 1% atropine sulphate and 10% phenylephrine on
intraocular pressure and pupil diameter. In this phase, 30 dogs were included and 30
control animals with a similar body weight and age: 10 dogs for investigation of the effect
of each mydriatic agent, and 10 dogs were control animals in which the effect of topical
isotonic 0.9% sodium chloride solution on IOP and HPD was determined.

In all dogs included in the first phase of the study, prior to use of each mydriatic
agent and in the control animals, prior to application of 0.9% NacCl solution, IOP and HPD
were measured in both eyes. After the application of a particular agent in the right eye of
dogs, measurements were taken every five minutes, for a complete period of 60 minutes
(in dogs treated with tropicamide, IOP and HDP initially were measured 65 minutes, in
order to ascertain the tropicamide post-duration of the effective action, i.e. time when IOP
returned to the initial value or starting level that was established before the tropicamide
application in the particular eye). As it was ascertained that 0P returned to the initial level
on average in 60 minutes, in further studies the effect of medicines was measured for
60 minutes.
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In the second phase of study we examined the effects of separately used
premedication agents of 0.1% atropine sulphate and 1% acepromazine maleate, as well as
10% ketamine hydrochloride and 0.5% diazepam on I0OP and HDP. In this phase, 80 dogs
were used. Ten animals were administered systematically by intramuscular injection of
0.1% atropine sulphate solution at a dose of 0.06 mg kg™ (Jones et al., 1977). The dose of
atropine sulphate was selected basing on the literature data indicating that the applied dose
of premedication may vary between 0.02 and 0.06 mg kg™ (Adams, 1977; Dodman et al.,
1984). In ten dogs 1% acepromazine maleate solution at a dose of 0.1 mg kg™ were
administered systematically by intramuscular injections. It should be mentioned that such a
dose of acepromazine maleate was selected basing on the literature data pointing out that
0.1 mg kg™ of acepromazine maleate is a suitable dose for providing premedication in dogs
(Adams, 1977; Dodman et al., 1984). In 10 dogs, 10% ketamine hydrochloride solution
was administered at a dose up to 20 mg kg™. The literature it is shown that ketamine
hydrochloride dose in dogs varies from 5 to 30 mg kg™. It is pointed out that administering
22 mg kg™t ketamine hydrochloride in dogs, an excellent anesthesia is provided for
performing surgical manipulations (Burson, 1980; Thurmon et al., 1996). In ten animals
0.5% diazepam solution, at a dose of 0.5 mg kg™ were administered systematically by
intravenous injection. It is believed that the dose of diazepam in dogs vary from 0.25 to 0.5
mg kg™ (Burson, 1980; Thurmon et al., 1996). Similarly, as in the first phase, parallel
studies (10 dogs of each examination) were carried out in control animals. These dogs
were injected sterile isotonic 0.9% NaCl solution at a dose of 0.1 ml kg™.

In all dogs prior to intramuscular injection of premedication agents and injection of
general anesthetics intravenously, IOP and HPD were measured in both eyes to establish
the “initial state”. After administration of a particular medicine, measurements were taken
every five minutes, for a complete period 60 minutes. In the group of animals treated with
ketamine hydrochloride, due to ethical reasons associated with increased muscle
contractions in dogs, and in animals in general, and violent awakening, the complete period
of IOP and HPD measurements was reduced to 35 minutes.

In the third phase of study, clinically healthy dogs were used which were brought
to the clinic of the Faculty of Veterinary Medicine of the Latvia University of Agriculture
for a planned surgical operations of castration or ovariohysterectomy. In ten dogs, the total
effects of a combination of the most often used premedication and general anesthetic
agents in Latvia on I0P and HPD were examined. For premedication 0.1% atropine
sulphate (0.04 mg kg™) combined with 1% acepromazine maleate (0.1 mg kg™) was
administered systematically by intramuscular injection, but for general anesthesia
(narcosis) —
10% ketamine hydrochloride (5.5 mg kg™) combined with 0.5% diazepam (0.25 mg kg™
was administered systematically by intravenous injection. Ten clinically healthy dogs of
similar body weight and age were used for control. Instead of premedication agents and
general anesthetics, 0.9% NaCl solution were injected (0.1 ml kg™).

In all animals included in the third phase of study IOP and HPD measurement were
taken in both eyes before the premedication and continued every minute after after the
treatment of premedication (in total nine minutes) up to administration of general
anesthetics and three minutes after the administration of general anesthesia (then, further
surgical manipulations required to administer inhalation anesthesia).
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Methods used in the research

As a basic method of measurements of the effects on IOP was tonometry with a
contact tonometer TonoVet® (Tiolat Ltd. Finland), using values that achieve less than
5% of standard deviation. It should be emphasized that the above mentioned tonometric
method currently is one of the most precise and effective methods to measure IOP in
animals, especially dogs and horses, this fact is confirmed by publications of several
authors (Williams, 2006; Jeong et al.,2007). It is important that prior to the use of
tonometers of such a type, a preliminary topical ocular anesthesia in animals is
unnecessary. It is significant because after frequent use of topical anesthetics in animals
some corneal endothelial changes may be observed (Judge et al., 1997; McGee,
Fraunfelder, 2007). To determine the intraocular pressure, a tonometer probe was placed at
a distance of about 5 mm from the corneal surface in the central sector of the eye. Six
measurements were performed at one examination. The intraocular pressure was measured
in the animal at a sitting position or sternal recumbency with the head positioned straight
ahead with no pressure on the dog’s neck region. A standard disposable tonometer probe
40 mm long with a 2 mm large plastic probe head was used. To ascertain results of the
intraocular pressure in each animal, we used the arithmetic mean value of six
measurements automatically calculated by the tonometer. It should be mentioned that prior
to each measurement the contact tonometer was calibrated.

The horizontal pupil diameter in dogs was measured with Jameson (ASV) calipers.
To take precise HPD measurements in dogs, the so called horizontal pupil diameter was
estimated (Almeida et al., 2008; Ong-Tone, Bell, 2009). To avoid a possible effect of light
changes on HPD, all the measurements were performed under fixed day light conditions
from 8 a.m. to 12 o’clock (Komaromy et al., 1998; Nickla et al., 2002; Del Sole et al.,
2007; Giannetto et al., 2009).

Statistical processing of data

First of all it should be mentioned that the total number of dogs is larger than that
whose results are included in the present doctoral theses. It should be stressed again that
results obtained from clinically and ophtalmologically healthy dogs are included.

The obtained data were processed by using statistical data program SPSS 11.5 and
MS Excel (Microsoft® Office Excel 2003) with a probability 95% or significance level
P < 0.05. The results show the arithmetic mean values (X) and the confidence interval
range of the mean value (SD). Changes in IOP and HPD between the right and left eye and
also the dynamics of pre-treatment and post-treatment were evaluated using a paired
two-sample T-test (Arhipova, Balina, 2006).

RESULTS AND DISCUSSION

First of all, it was essential to estimate intraocular pressure at norm for the
clinically and ophthalmologically healthy dogs, that were included in this study. Analyzing
the 10P initial position in all animal groups (in total 160, including control group animals),
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it was found that in dogs it fluctuates individually within a rather wide range - on average
from 12.8 + 1.3 mmHg to 18.3 + 1.8 mmHg. Generally, these results do not differ from the
other authors’ data where normal IOP in dogs ranged between 10.8 + 3.1 mmHg to
18.7 £ 5.5 mmHg (Miller et al., 1991; Gellat, MacKay, 1998; Knollinger et al., 2005).
A conclusion may be drawn that in dogs IOP physiologically can be within a
comparatively wide range, therefore it is important to estimate 10P in each animal
individually prior to a particular medicinal manipulation.

The effects of mydriatic agents on some parameters of the
eye functional state in dogs

In the first phase of the study, the effects of topical 0.5% tropicamide solution on
intraocular pressure were determined (Fig. 1).

After the topical tropicamide application in the right eye, a significant IOP increase
was stated already starting from the fifth minute. A rapid IOP elevation continued even up
to the 35" minute of examination when it reached the maximum IOP values
21.6 £ 4.1 mmHg. So IOP in the dog, compared to the pre-treatment level was increased on
average by 9.8 + 4.0 mmHg (P < 0.01). The increase of IOP in dogs under the influence of
0.5% tropicamide exceeded significantly the standard value of I0P of dogs included in the
research. This indicates that selecting a mydriatic agent for dogs, it should be definitely
taken into consideration that these possible side effects might occur in the eye treated with
0.5% tropicamide.

Starting with the 35" minute, 1OP decreased rapidly, and reached the initial level
65 minutes after the application of tropicamide. In the left eye, where tropicamide was not
applied the same as in control group, 10P did not change significantly during the period of
the study (see Fig. 1).

Also in cats, as in dogs, a similar IOP response to a mydriatic agent of
0.5% tropicamide is observed (Stadtbaumer et. al., 2002; Stadtbaumer et. al., 2006). It
should be mentioned that our results differed from those of the other authors’ data, where
in dogs 30 minutes after tropicamide treatment no significant changes in the dynamics of
IOP occur (Haker, Farver, 1988; Taylor et al., 2007). We disagree with such a point of
view because our research demonstrates a significant 10P rise in all dogs after topical
tropicamide. Presumably, these differences between results might be due to the great
individual fluctuations of standard values of IOP parameters, and the above mentioned
authors have not considered the increase of IOP after the application of tropicamide as
significant.

As to the effects of the topical 0.5% tropicamide solution on the pupil diameter
(Fig. 2), it turned out that already during the first five minutes after the topical application
of the medication in the right eye HPD increased, but a significant increase of HPD was
observed after 10 minutes of tropicamide application (P < 0.01).

Throughout the study period, HPD in the right eye continued to increase
significantly reaching the maximum mydriasis 55 minutes after treatment when HPD in the
right eye was on average 13.2 £ 1.7 mm (P < 0.01). During the last five minutes of
examination HPD slightly decreased, however, it remained significantly larger than
tropicamide pre-treatment values. HPD in dog’s left eye and in control group animals, did
not changed significant throughout the study period (see Fig. 2).
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It should be pointed out that the effect of topical 0.5% tropicamide solution on the
both functional parameters of both eyes occurred concurrently. Possibly, both these effects
are associated with parasympatholytic agents (to which tropicamide belongs) effects on the
ciliary muscles which relax, thus, eventually, inhibiting the outflow of aqueous humor
through the uveoscleral passway (Jones et al., 1977; Thurmon et al., 1996; Isaacson, 2004).
Also, it is possible that IOP elevation concurrently with HPD increase in dogs is facilitated
by a mechanical obstruction of iridocorneal angle during mydriasis (Christensen, Pearce,
1963; Harris, 1968; McGregor, 1994; Stadtbaumer et al., 2006).

Further in the first phase of the study, we investigated the effect of
1% atropine sulphate on 10P (Fig. 3).

After the topical application of atropine sulphate in the right eye, a rapid elevation
of IOP was observed from the fifth to tenth minute of examination (P < 0.05). In the 20"
minute of examination, 0P elevation reached its maximum — 20.3 £ 3.1 mmHg (P < 0.01)
slightly exceeding IOP highest standard values determined in this study. Then 10P lowered
and decreased unevenly until in the right eye it reached the initial state level in the 60"
minute of examination.

Also, 1% atropine sulphate solution unilateral application did not affect IOP in the
other eye (see Fig. 3).

Also in cats the topical atropine sulphate affects I0P elevation (Stadtbaumer et al.,
2006), while in horses topical atropine sulphate even slightly decreases or the effect is
insignificant (Maughanam et al., 1999; Herring et al., 2000). Presumably, eye ciliary
muscles, in different animal species, respond differently to the same medication, in this
case to atropine sulphate, that is why such a different effect is obtained.

Regarding to HPD, five minutes after topical application of 1% atropine sulphate in
the right eye, HPD increased. A significant dilatation of the pupil in the right eye was
observed in the tenth minute and it continued to dilate even until the 55" minute when the
maximum HPD values were reached — 12.1 £ 1.6 mm (P <0.01). On such a maximum
dilatation level HPD in dogs remained throughout the study period up to the 60" minute (P
< 0.01). In the left eye where atropine sulphate was not applied as well as in the control
group animals, HPD did not change all the period of the study.

Similarly, as in the investigation on tropicamide effect on IOP and HPD, also after
the topical atropine sulphate monocular application, both of these parameters increased in
animals at the same time.

As regards the effects of the topical 10% phenylephrine on I10P, after its
application in the right eye 10P elevation was observed already in the fifth minute of
examination; moreover, not only in dogs in the right eye which was agent treated but also
in the left eye (Fig. 4).

The first IOP increase in the right eye was registered from the fifth to 15" minute
when 10P increased significantly up to 17.3 + 4.1 mmHg and 17.0 = 3.9 mmHg (P < 0.05),
but the second one less radically in the 45" minute of examination reaching
16.6 = 4.1 mmHg level, however the second IOP increase in the right eye was not
statistically significant (P > 0.05). Both waves of I0P elevation affected by the topical
phenylephrine in the right eye continued about 10 to 15 minutes. In the phenylephrine
untreated left eye, IOP elevation was observed already starting with the fifth minute of
examination. The highest wave of 10P increase in the left eye was recorded in the 20"
minute of examination when it reached 16.3 £ 2.3 mmHg (P < 0.05). Further on, IOP in the
left eye rapidly lowered decreasing even under the initial state level (see Fig. 4). However,
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it should be mentioned that IOP elevation in both eyes in dogs was within the range of
standard values. The fact that the topical 10% phenylephrine monocular application in
dogs affected also 10P short-time elevation in the other eye suggests that phenylephrine in
dogs causes a wider effect on the eye functional system.

Analyzing the effects of topical 10% phenylephrine on HPD in dogs, it was found
that this medication caused a contrary effect (Fig. 5).

In the 60" minute of examination, the right eye responded to the topical
phenylephrine with the maximum pupil dilatation but the left eye, phenylephrine
non-treated, reacted contrary — the pupil size decreased (P < 0.01) even under the initial
state level. Apparently, in this case phenylephrine had affected the eye functional system
of dogs not only locally. Herring et al. have also indicated in their studies that topical
phenylephrine has a certain systemic effect in dogs (Herring et al., 2004).

To conclude this part of the study results, Figure 6 reflects a comparison of the
effects of all three mydriatic agents studied — 0.5% tropicamide, 1% atropine sulphate and
10% phenylephrine on intraocular pressure in dogs (Fig. 6).

Comparing the effects of mydriatic agents studied on IOP in dogs, first of all it
should be mentioned that the highest IOP in the right eye was recorded after
0.5% tropicamide treatment. The mydriatic agent of 1% atropine sulphate applied in the
right eye caused a rapid 10P elevation in the right eye starting from the 10" to 20™ minute.
In all, the mydriatic agent of 10% phenylephrine solution caused comparatively the lowest
IOP elevation in dogs.

A comparison of the changes in the intraocular pressure influenced by mydriatic
agents is reflected in Figure 7.

It was also established that the topical application of both 0.5% tropicamide and
1% atropine sulphate solution in dogs caused an even HPD of the right eye dilatation
reaching the maximum mydriasis on average 50 to 60 minutes after the application of the
relevant medicine in the right eye. The effect of topical phenylephrine treatment in the
right eye in dogs caused a wave-like dilatation of the pupil; furthermore, HPD mean values
were comparatively lower than after 0.5% tropicamide and 1% atropine sulphate solution
application.

The effects of premedication agents on some parameters
of the eye functional state in dogs

First of all let us deal with the effects of intramusculary administered 0.1% atropine
sulphate and 1% acepromazine maleate on the intraocular pressure in dogs (Fig. 8).

After 0.1% atropine sulphate intramuscular injection in dogs, a rapid increase in
IOP was observed in both eyes starting already from the first minutes of the study and
continued up to ten minutes of the examination. Further on, IOP was changing wavy,
gaining the conditionally highest level in both eyes 25 minutes after the atropine sulphate
injection: in the right eye 17.3 + 4.6 mmHg and in the left eye 17.1 £ 5.2 mmHg (P < 0.01)
that was ranging within the typical standard values we had determined and those
mentioned in the literature (Miller et al., 1991; Gellat, MacKay, 1998; Knollinger et al.,
2005). In all, IOP was retained at such an elevated level up to the 45™ minute of the study
when it started slightly to decrease; however, throughout the 60 minutes of examination
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IOP in dogs remained elevated compared to the initial level 15.3 + 4.9 mmHg in the right
eye and 15.2 + 4.9 mmHg in the left eye (see Fig. 8). In the control group animals, IOP
was the same in both eyes during the examination period and did not change significantly.

Consequently, a conclusion could be drawn that 0.1% atropine sulphate,
administered intramuscularly, as a typical agent of parasympatholytic group (Jones et al.,
1977; Thurmon et al., 1996), in dogs acts similarly as the topical atropine sulphate but with
some systemic effect on the eye functional parameters.

Regarding on the effects of 1% acepromazine maleate solution on IOP
(see Fig. 8), after its intramuscular injection in dogs IOP started to decrease in both eyes
already fifth minutes after treaetment. Then, the IOP decrease was wave-like. In the tenth,
25" and a little in the 45™ minute of examination waves of elevation were observed;
although, in all, IOP more or less rapidly decreased until in the 60" minute of examination
it reached the lowest 10P level when in both eyes it had lowered to 9.4 £ 1.7 mmHg, it was
lower than in dogs at the initial state (P <0.01). It should be mentioned that throughout the
study, in animals no significant differences of IOP between the right and the left eye were
observed.

Thus, we can consider that 1% acepromazine maleate solution injected
intramuscularly in dogs causes a significant bilateral decrease of IOP which, of course,
differed significantly also from the parameters of control group animals.

We came to a conclusion that each premedication agent, administered separately,
caused a contrary effect on intraocular pressure in dogs.

Further on, the effect of premedication agents of 0.1% atropine sulphate and
1% acepromazine maleate intramuscular injection on another eye functional parameter -
horizontal pupil diameter in dogs will be analyzed (Fig. 9).

Atropine sulphate administered systemically by intramuscular injection affected
both eyes at the same time and HPD increased rapidly until the 25™ minute of examination
when it reached the maximum values: 9.8 £ 2.6 mm in the right eye and 9.9 £ 2.6 mm in
the left eye (P < 0.01). Starting with the 30™ — 35™ minute, HPD started to decrease;
however, in both eyes it was still significantly larger than in the initial state (P < 0.01).
HPD continued to decrease evenly until in the 60" minute of examination it reached
8.9 + 2.9 mm in the right eye and 9.3 = 3.0 mm in the left eye that was significantly larger
than in the initial state. Thus, 0.1% atropine sulphate administered intramuscularly causes a
significant bilateral increase in HPD (see Fig. 9). As to HPD of the control group animals,
it did not change throughout the period of the study.

After the injection of acepromazine maleate in animals, HPD started to decrease
in both eyes and in the 15" minute of examination the decrease became significant
(P <0.05), in comparison with the HPD value in the initial state. The decrease of the pupil
diameter continued until the 25" minute of examination (see Fig. 9). Then, until the end of
examination the pupil diameter in both eyes remained at the level from 7.4 + 1.3 mm to
7.1 £ 1.1 mm, that was lower than pre-treatment values (P <0.01). During the period of the
study, HPD was similar in the right and the left eye.

Summarizing the results obtained on the effects of two premedication agents on
both eye functional parameters — IOP and HPD, it was established that intramuscular
injection of the 0.1% atropine sulphate solution in dogs caused the elevation of 10P and
HPD already during the first five minutes and remained at elevated level throughout the
period of the study. Another premedication agent included in this study -
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1% acepromazine maleate solution caused a contrary effect — more or less significant IOP
and HPD decrease.

From this point of view, the model of premedication, popular in veterinary
medicine, atropine sulphate together with acepromazine is well-founded.

The effects of general anesthetic agents of 10% ketamine
hydrochloride and 0.5% diazepam on IOP and HPD

First of all, let us analyze the effects of 10% ketamine hydrochloride on 10P
(Fig. 10).

During the first five minutes after the intravenous injection of ketamine
hydrochloride 10P rapidly increased from 16.0 = 3.2 mmHg to 23.2 = 5.8 mmHg in the
right eye and from16.0 £ 3.2 mmHg to 22.9 + 5.9 mmHg in the left eye. So during five
minutes, compared to the initial values, IOP increased on average for 7.2 £ 6.1 mmHg in
the right eye and 7.7 + 5.6 mmHg in the left eye.

It should be mentioned that in each dog IOP elevation level affected by ketamine
hydrochloride was rather individual, and in one animal it reached even 34 mmHg. Besides,
after injection of 10% ketamine hydrochloride in animals a certain increased skeletal
muscle tonus, muscle contractions, as well as increased salivation that indicates, first of all,
the systemic effect of ketamine hydrochloride on the animal body, and, secondly, shows
the possible association of I0OP elevation with increased contractions of the neck and
external muscles of the eye (Pauli et al., 2006; Thomson, 2007).

After reaching the highest 10P level in the fifth minute, during the next half an hour
it started to decrease unevenly (see Fig. 10). A slight elevating tendency was observed in
the 25™ minute on examination. After that, IOP decreased again and 30 to 35 minutes after
injection of ketamine hydrochloride in dogs, IOP remained at a significantly higher level
than before injection (P < 0.01).

So we can conclude that 10% ketamine hydrochloride solution administered
intravenously causes a rapid and significant 10P elevation already five minutes after the
treatment.

The results obtained in the present study agree with the relevant observations in
humans which show that ketamine hydrochloride do increase IOP (Varvinski, Elringham,
1998; Nagdeve et al., 2006). Our data partly differ from those of Hofmeister et al. data
where a significant IOP elevation was observed only in those dogs which received
ketamine hydrochloride at a dose of 5 mg kg, but in animals treated with 10 mg kg™ the
IOP increase was not observed (Hofmeister et al., 2006). We remind that in our study,
ketamine hydrochloride was injected in animals at a dose of 20 mg kg™. Thus, apparently,
the effects of ketamine hydrochloride on the eye functional system in dogs depend on the
dosage.

As regards the effects of another general anesthetic agent 0.5% diazepam solution
on IOP (see Fig. 10), it was found that starting with the fifth minute after injection in dogs
IOP rapidly increased bilaterally at the same time. IOP continued to increase up to 25"
minute when the highest IOP values were registered — 21.7 + 3.8 mmHg in the right eye
and 21.6 + 4.0 mmHg in the left eye (P < 0.01). Moreover, the highest 10P values
exceeded the standard values.
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Starting with the 30™ minute, IOP started to decrease rapidly, and it continued to
decrease up to the 45" minute of examination when IOP lowered even a little below the
initial state level. At the end of the study, 60 minutes after administration of the
preparation IOP gained 17.6 + 2.9 mmHg level (see Fig. 10).

A conclusion was drawn that in first 15 - 25 minutes of 0.5% diazepam intravenous
injection, a significant IOP increase occurs in both eyes. In this respect, our data disagree
with those obtained by Holmeister et al. (Holmeister et al., 2006) who report that after
0.5% diazepam intravenous injection in dogs IOP is not changed. Eventually, 10P
parameters in dogs have changed within a rather wide range of standard values which the
authors have not considered as significant ones.

Concerning to another parameter of the eye functional state — HPD and the effects
of the general anesthetic agent included in this study ketamine hydrochloride on HPD
after intravenous administration, the pupil dilatation started bilaterally already in the fifth
minute of examination (Fig. 11): HPD dilated from 9.4 + 2.1 mm of the initial state to
10.9 + 2.2 mm in the right eye and from 9.3 £ 2.0 mm to 10.8 = 2.4 mm in the left eye
(P <0.01).

After that, a gradual even decrease of HPD occurred. In the 25" minute of
examination, the second wave of HPD increase started, although it was slightly lower than
the first one, and the HPD increase wave was not statistically significant (P<0.05). It
should be emphasized that throughout the period of investigation HPD values in both eyes
were similar. At the end of the examination, i.e. from the 30" to 35" minute, HPD in both
eyes in animals decreased and did not differ significantly from the initial state of HPD
(see Fig. 11).

It should be remarked that in cats the pupil dilatation was observed after ketamine
hydrochloride injection (Bischoff, 2007). Probably, the dilatation of HPD is connected
with the contractions of external eye muscles and onset of dissociated anesthesia (Thurmon
et al., 1996; Branson, 2001).

Now let us deal with the effects of 0.5% diazepam solution administered
intravenously on HPD in dogs (see Fig. 11). After diazepam injection, little waves of the
pupil decrease started and continued until the 25™ minute of examination. In the 30"
minute after diazepam administration by intravenous injection HPD reached the lowest
level — the pupils in dogs were decreased to 59 + 2.9 mm in the right eye and
6.0 £ 2.8 mm in the left eye (P < 0.01). During the next 30 minutes of examination HPD
remained on the level below the initial state reaching the lowest HPD values in the 30" and
55 - 60™ minute of the study (see Fig. 11).

A conclusion can be drawn that 0.5% diazepam administered intravenously in dogs,
at the beginning causes uneven bilateral decrease of the pupil, and this decrease becomes
significant in 30 minutes. It should be mentioned that in humans diazepam does not affect
the pupil diameter (Hou et al., 2007). Unfortunately, we failed to locate any similar studies
on the effects of diazepam or other benzodiazepine group preparations on HPD in animals.

Comparing the effects of general anesthetics ketamine hydrochloride and diazepam
on IOP and HPD, it was established that both of these general anesthetic agents used
separately increased 10P, however ketamine hydrochloride caused a more radical
elevation. The effects of these agents on HPD were controversial — if ketamine
hydrochloride administered intravenously caused more or less marked pupil dilatation then
diazepam, on the contrary, caused a slight wave-like HPD decrease.
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It should be stressed that in veterinary medicine, premedication and general
anesthesia models most often include combinations of the agents examined in the present
study. Working out a model of general anesthesia in animals for ophthalmological surgical
manipulations, investigations mostly focus on the provision of constant intraocular
pressure (Brunson, 1980; Collins et al., 1995; McGolrick, Gayer, 2009). The authors of the
present research have tried to determine if and how preparations of premedication atropine
sulphate together with acepromazine maleate and preparations of narcosis ketamine
hydrochloride together with diazepam currently used in dogs in Latvia affect both
functional eye parameters — intraocular pressure and pupil diameter.

The total effects of premedication agents of 0.1% atropine sulphate
together with 1% acepromazine maleate and general anesthetics
10% ketamine hydrochloride and 0.5% diazepam on the intraocular
pressure and horizontal pupil diameter in dogs

First of all let us deal with the total effects of the above mentioned premedication
and general anesthetic agents on I0OP in dogs (Fig. 12)

Starting with the first minute after the intramuscular administration of
premedication agents of 0.1% atropine sulphate together with 1% acepromazine maleate,
IOP increased in both eyes significantly (P < 0.01). In the next two five minutes, values of
IOP slightly fluctuated, however remained significantly increased in comparison with the
level of initial state. In the fourth minute of examination, IOP reached the highest level in
both eyes during the period of premedication — 16.3 + 4.9 — 5.0 mmHg. Starting from the
fifth to the ninth examination minute, IOP decreased quite rapidly in dogs, and in the ninth
minute prior to intravenous administration of the general anesthetics IOP had already
decreased almost to the initial state level (see Fig. 12). As atropine sulphate used separately
in dogs caused IOP elevation starting from the fifth minute but acepromazine maleate, on
the contrary, decreased it, we concluded that acepromazine maleate obviously had
decreased the effect of atropine sulphate on IOP. That is why the total effects of
premedication agents in dogs appeared as a “balanced” IOP during the premedication.

On such a background administered general anesthetics of 10% ketamine
hydrochloride together with 0.5% diazepam caused a rapid and radical 1OP increase which
continued until the 12" minute of examination when IOP increased up to
19.9 + 3.9 mmHg level. It should be emphasized that throughout the period of
investigation IOP value in the right and left eye were similar (see Fig. 12).

Thus, administering general anesthetic agents of ketamine hydrochloride together
with diazepam, the fact should be obligatory considered that a significant IOP will occur in
animals. These results agree to some extent with those of other authors’ data where a
significant elevation in 10P in dogs was observed five minutes after the treatment with a
ketamine and diazepam combination (Hofmeister et al., 2006). It appears that also in
rabbits a significant 10P increase was recorded five, 15 and 20 minutes after injection of
ketamine hydrochloride and diazepam (Ghaffari, Moghaddasi, 2010).

There are several factors that explain the total effects of ketamine hydrochloride
and diazepam on IOP. Firstly, just after the administration of anesthetics in animals the
onset of general anesthesia did not occur, slight muscle contractions were maintained
which, to certain extent, could increase 10P (Thurmon et al., 1996; Pauli et al., 2006).
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Secondly, in dogs ketamine hydrochloride elevates the blood pressure; consequently the
blood supply to the brain is increased, intracranial and cerebrospinal pressure also
increases, at the same time, possibly, increasing also IOP (Thurmon et al., 1996). We
consider that such a rapid and significant increase in IOP is undesirable in animals under
surgery in order to treat various ocular pathologies (Brunson, 1980; McGoldrick, Gayer,
2009).

As to another parameter of the eye functional state HPD, it was determined that
starting from the first minute of the study after the administration of premedication agents
HPD dilated and contracted wavy in both eyes statistically insignificantly (Fig. 13).

On such a HPD background, general anesthetics administered in dogs caused a
radical statistically significant HPD dilatation already in the first minute after injection
when HPD bilaterally reached the level of 9.6 £ 2.0 mm (P <0.01). In dogs, HPD
continued to increase one minute more, but then starting with the eleventh minute it
repeatedly decreased (Fig. 13).

We failed to find data in literature on the effects of combinations of different
premedication and general aesthetic agents on HPD, thus our obtained results may be
considered as original.

In conclusion, it should be mentioned that the data obtained in this study add
significantly to our knowledge about the effects of currently used mydriatic, premedication
and general anesthetic agents on the functional parameters IOP and HPD of the canine eye.
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CONCLUSIONS

Topical mydriatic agents 1% atropine sulphate, 10% phenylephrine and especially
0.5% tropicamide topically applied in dogs cause 10P elevation.

The pupil horizontal diameter in dogs is rapidly and significantly increased just after a
topical application of 0.5% tropicamide and 1% atropine sulphate reaching the
maximum dilation in the 50" to 60" minute. A topical application of
10% phenylephrine solution in the right eye in dogs increases its HPD but in the left
eye, on the contrary, it decreases HPD.

Premedication agent 0.1% atropine sulphate administered systemically by
intramuscular injection elevates IOP significantly, at least for 45 minutes, with a
concurrent dilation of the pupil especially in the 25" minute after injection of atropine
sulphate. Premedication agent 1% acepromazine maleate injected intramuscularly in
dogs decreases significantly 10OP, even below the standard values concurrently
decreasing also HPD.

Narcosis agent 10% ketamine hydrochloride systemically administered by intravenous
injection in dogs causes a marked, significant and long-duration IOP elevation, while
the increase of HPD is observed comparatively for a short time.

Narcosis agent 0.5% diazepam solution after an intravenous injection in dogs elevates
IOP significantly and it remains increased up to the 25™ minute of the study. HPD, on
the contrary, decreases during this period.

Premedication agent 0.1% atropine sulphate together with 1% acepromazine maleate
systemically administered by intramuscular injection in dogs causes 10P elevation in
both eyes and fluctuating inconstant HPD changes. On such a background, the total
effect of intravenously administered narcosis agent 10% ketamine hydrochloride and
0.5% diazepam is expressed as a radical and significant elevation and HPD increase.

RECOMMENDATIONS FOR PRACTICE

In veterinary medicine practice, prior to the use of mydriatic, premedication and
general anesthetic agents in animals with different ocular pathologies it is
recommended to measure IOP to exclude the possible complications.

In dogs, selecting a mydriatic agent the fact should be taken into account that
0.5% tropicamide solution increases IOP significantly, that is why it is not
recommendable to use in animals with different ocular pathologies. Instead, we
recommend to use 1% atropine sulphate or 10% phenylephrine have a less increasing
effect on IOP.

While performing opthalmological surgery in dogs, it is advisable to avoid a general
anesthesia consisting of administration of 10% ketamine hydrochloride combined
with 0.5% diazepam.
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