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Yuepploroemveppi1diopdg ota

2 V4 Vé
mmoe1dn: ava@opd o€ 4 KAViIKG
HEPICTATKA.

X.K. Koutivag', M.N. ZapiSopixerdkng',
M.E. Mulwvakng', K. Xapyotyiag’,
A. ®uudvov’, N. Alakdkng’, A.®. Koutivag'

IEPIAHWH. O unepglotoemveqppidiopde, mou eivar n ouyxvé-
tepn evbokpivondfera tov mmoeiddv, opeidetar oty napovoia u-
nepmaociag A Aerroupyikot abevaparog, katd kavéva oto Sidpeco
206 g adevoiméuong. H véoog autd SramotdOnke oe éva
Iplavdiké xkuvnyeuxé extopia 20 xpévav (mepiotaukd 1), oe évav
ayyAik6 empritopa 13 ypévov (nepiotauxd 2), oe évav apoeviké 6-
vo 18 xp6verv (mepiotaukd 3) ka1 oe pia popdda akalépiomng pu-
Mg kat nhikiag 22 ypévev (nepiotauxd 4). Ta ouyvétepa ou-
popata, pe fdon ta otoryeia Tou 10T0p1KOY ka1 Thg KAVIKAG e§¢-
1aong, Aitav n uneptpiywon (4/4), n andlera wou copauxoy fd-
poug (3/4), n mohvoupia-norudipia (3/4), n evbovuxiuda (3/4), n
katdmwon-Aibapyog (2/4), n M6pSwon tng pdyng (2/4), n kpepd-
pevn kotdia (2/4), n av&non ka1 mpofBold tou unepkdyyrou Mndén
10100 (2/4), n unepiSpwon (2/4) ka1 n kaBuotepnpévn enovdwon
wv tpavpdtov (2/4). Ané v apatodoyiki eéraon SramorwOn-
kav Aepgonevia (4/4), avaipia (2/4), dpipn oudetepopidia (1/4)
ka1 povokuttdpwon (1/4), evd uneprpiylukepibaipia, au§npévn
Spaoctnpiétnta tng adkalikig pwogpatdong, vnacPeouapia kat
unolevkwpauvatpia pédnkav oe 4, 3, 3 ka1 2 (Wa, avdotorya. Em-
méov, 1o nepiotaukd 2 napovoiale kat tinou I1I cakyapdén dia-
Britn. H 81dyvwon tou unepglotoemvep pidiopot ompiynke otny
wikd kKAvikd eikéva nov Siamotddnke oe 6ha ta {da ka1 emPe-
BaidOnke pe v odoviyua Soxipri karaotorrig pe Sefapedalévn
oe 3 ané avtd (neprotaukd 1, 3, 4). Oepanevukd yopnynOnke and
10 otépa Bpwpokpurmivn (Sonapvepyixi oucia) oe So dhoya (me-
protaukd 1, 4), nov eiye wg anotéleopa t onpavuki vnoxdpnon
WV oUpmpdTwY ot 6GvIopo Ypoviké Sidotnpa

Aé&eig evpempiaong: Bpopoxpurtivn, mmoedn, odoviyua Soxi-
P kataotohig pe SefapeBalévn, unepgplotoemveppiSiopde.

Epevvnuikn
Original article

Equine hyperadrenocorticism:
A report of 4 natural cases.

Koutinas C.K.', Saridomichelakis M.N.',
Mylonakis M.E.", Hamhougias K.?, Fytianou A.’,
Diakakis N.*, Koutinas A.F

ABSTRACT. Hyperadrenocorticism, the most common equine
endocrinopathy, is the result of hyperplasia or a functional adenoma
of the pars intermedia (intermediate lobe) of the pituitary gland. The
study population included a 20-year old Irish hunting gelding (case
1), a 13-year old English Thoroughbred stud horse (case 2), an 18-
year old intact male donkey (case 3) and a 22-year old mare
belonging to a mixed breed (case 4). From a historical and clinical
standpoint, the most common clinical signs were hypertrichosis
(4/4), progressive loss of body weight (3/4), polyuria-polydipsia
(3/4), laminitis (3/4), depression-lethargy (2/4), sway-back (lordosis)
(2/4), pot-belly (2/4), bulging of the supraorbital region due to the
excessive deposition of adipose tissue (2/4), hyperhidrosis (2/4) and
delayed wound healing (2/4). The results of the routine laboratory
testing showed lymphopenia (4/4), anemia (2/4), mature
neutrophilia (1/4), monocytosis (1/4), hypertriglyceridemia (4/4),
increased ALP activity (3/4), hypocalcemia (3/4) and hypo-
albuminemia (2/4). Also, case 2 developed type III diabetes mellitus
as a consequence of the disease. The diagnosis of hyperadreno-
corticism, that was initially based on the classical clinical signs,
noticed in all 4 animals, was further confirmed in 3 of them (cases
1, 3, 4) with the overnight dexamethasone suppression test. Oral
bromocryptine (dopamine agonist), that was subsequently pre-
scribed in two horses (cases 1, 4) resulted in a remarkable clinical
improvement, first noticed in both animals approximately two
months after the beginning of the treatment.

Key words: bromocryptine, equine hyperadrenocorticism, overnight
dexamethasone suppression test.
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EIZAT'QI'H.

O vrepghortoemivepeLdlopds (ovvdgopo Cushing) ota
1EmogLdn, xo Waitepa oto dhoyo, €xel ovvdeBel pe v
TOQOVOTNL VITEQTAATTAS ] AeLTovEYLrd eVeQYoT adevidua-
TOC OT0 OLAUETO RO TTOAD OTTOVIOTEQX OTOV TTRGTOL0 AoPd
™ voguong (Pallaske 1932, Loeb et al. 1966, Heinrichs
et al. 1990, Hillyer et al. 1992, Boujon et al. 1993). Méyot
OMUEQQ EXEL TTEQLYQAPEL UGVO EVOL TTEQLOTATLRO TTOV OEL-
AOtav o€ AELTOVEYLRG VEGTAAOUO TOV PAOLOY TMV ETLVE-
@owWimv (van der Kolk et al. 2001). To otvdgopo Cushing
glval 1 ovyvoTteEn evOorELVOTTABE L) TV LITTTOEdDV, ElL-
gaviletal noTd ®ovEva ot evijra xoL viteprilxa Tha
(Paradis and Hines 2002) xa 1) ouxv6TTd TS 0TO OUVOAL-
%6 TANBuops rouaiveton amtd 0,075 uéyol 0,15% (van der
Kolk et al. 1993).

O rMvirég exdnMboeLs g vaoov dev ogethovian uévo
OTNV QUTGVOLLT VITEQERHROLOT] THG ETTLVEPELOLOPAOLOTOATTOV
opuévns (ACTH), alhd ®oL Tmv FTETTLOIMY TG TEO-0TTL0-
uehavorogtivng (POMC), ota omota stepihapfdvovtoL ou
uehavoyewotroteomes opudves a-MSH zau f-MSH, 1o
TETTLOLO TOV dduecov AoPov TS VITSPUONG ®aL 1 B-gv-
dop@ivn (Paradis and Hines 2002). Ta evuey€0m adevo-
HOLTOL TNE VTGQPUONE WTOQOVY ETTIONG VAL TTQORAAECOUV Ui-
KOVLKT] CUUITIEOY TOV VTTOBAAGUOU, EVH 1) TOQOTNQOVUEVT|
avoooxraTaoToM] amodidetar oty vreEropTloiaiuio
(Wilson et al. 1982, Heinrichs et al. 1990, Love 1993). Ta
tpooPePinuéva Lha Tic TEQLOOOGTEQES PORES TEOTROUL-
Covron yua eE€taom, emeldr] mapovotdlovy murve, porev,
BootEuY™TO %ol AVOLYTOYOMUO T, TTOV EUPAVITETAL
Boumd ot vy ASym g viteIdPmONG. XV vAwvixry €L-
%AV TS VEOoOL TEQUMOUPAVOVTAL ETTONS 1) XOTATTTWON 1 O
MBagpyoc, N vtotpomdlovoa 1 xodvia evdovuyitda, 1
TRO0JEVTINY] ATTDAELA TOV COUATIROT PAQOVE TTOV GUVO-
deveToU QTG ATEOMIOL TV UEYAAMV LUTRAOY waldv vat v-
TOTOVIOL TV KOLMOKGV UVHDV UE OTTOTEAETULOL T (PALVOUE-
virt] OLGyrman e rothaniic ®oltAdThTag, N AGedwon g
odyns, N ToAvovpia — ToAvdupia, Llaitepa dtav €xel &-
yrataotadel tomov 1T conyapddng dafrimg, N augpote-
6mhevon TEOPOAN TOU VITEERGYYLOV ATt LOTOY, OL ETTL-
Anrrirég noloelg,  TOgAmon, o faxrtoLdtonés AoudEeLg
o dudpopa GEYava oL 1) xaBVOTEQNUEVY ETOVAMON TV
toavudtwv (Love 1993, van der Kolk 1998, Reed 1998,
Paradis and Hines 2002).

Emedn}, tovidytotov o’ 6,t yvmpitovue, dev €xouvv
TEQLYQAPEL TETOLOV €{dOVE TTEQLOTOTIRG OTNY EMAVLXY Pi-
BAroyooawpio, amopaoiotnre N CLYYEOEPY| TS EQYOOTaS OV-
TS, OTNV OTOI, AVOPEQOVTAL TO LOTOQWXG, TA RMVIXA ROl
€QY0QOTNOLOXA EVENUATA %Al TO atoTeEAEopaTa TS Bepa-
EVTKNG oywynig o€ 3 dhoya naw 1 Gvo pe vtegAOLoeTL-
VEQPOLOLOUG.

HEPIXTATIKA IIOY MEAETHXAME

Ilegrotatizo 1

TpAavdunde extopiog, nhxriag 20 xoGvmy %ol GmUoTL-
%0V Pagovg 710 Kg, eEetdobnue oto xdo evotavlopot

INTRODUCTION

Equine hyperadrenocorticism (Cushing’s syndrome),
especially in the horse, has been attributed to a functional
hyperplasia or adenoma of the intermediate lobe and only
rarely of the anterior lobe of the pituitary gland (Pallaske
1932, Loeb et al. 1966, Heinrichs et al. 1990, Hillyer et al.
1992, Boujon et al. 1993). Until today, only a single case of
equine hyperadrenocorticism has been associated with a
functional adrenocortical neoplasm (van der Kolk et al.
2001). Adult and elderly animals are most frequently
affected by the most common endocrinopathy of the horse,
the prevalence of which in the general equine population
varies from 0.075 to 0.15% (van der Kolk et al. 1993).

Autonomic hypersecretion of adrenocorticotrophic
hormone (ACTH) and pro-opiolipomelanocortin peptides
(POMC), including a-MSH and -MSH, corticotrophin-
like intermediale lobe peptide and f-endorphin, is the
underlying pathophysiological mechanism in the cushinoid
horses (Paradis and Hines 2002). The pressure of an
enlarged pituitary adenoma on the hypothalamus explains
the central nervous system symptoms, while the
glucocorticosteroidal  hypersecretion may cause
immunosuppresion (Wilson et al. 1982, Heinrichs et al.
1990, Love 1993). Affected animals are often admitted,
because of a long, shaggy, curly and discoloured haircoat
that may also appear wet and matted due to hyperhidrosis.
Other symptoms may include depression or lethargy,
recurrent or chronic laminits, progressive loss of body
weight, muscle wasting and weakness that may lead to
pendulous abdomen and swayed back, polyuria —
polydipsia, especially after the development of diabetes
mellitus (type III), bilateral bulging of the supraorbital
region, seizures, blindness, bacterial infections and delayed
wound healing (Love 1993, van der Kolk 1998, Reed 1998,
Paradis and Hines 2002).

In this clinical study, the historical data, the clinical and
laboratory findings, the results of a provocative endrocrine
test and the response to treatment of 3 horses and 1 donkey
with hyperadrenocorticism are reported, since, at least to
our knowledge, similar cases have never been described in
the greek literature.

CASES UNDER CONSIDERATION

Casel

A 20-year old Irish hunting gelding, weighing 710 Kg,
was examined in its place, because of depression, exercise
intolerance, polyuria — polydipsia, progressive loss of body
weight and frequent bouts of tachypnea and hyperhidrosis
during the last two months (Table 1). The administration
of bronchodilators and expectorants, soon before seeking
veterinary advice, was quite unrewarding. The owner also
reported that during the previous year the winter coat
shedding was delayed and incomplete, while its regrowth
was rapid and occurred sooner than expected.

At physical examination, the most striking clinical
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Mivaxag 1. Svpmrdpoto Y Tadoloyirés vataotdoels pe faon
TO LOTOQWHO HaL TNV ®Mvirt] €EETaom ToLdY aAGywV now eVAg
GVOU (e VITEQPAOLOETTLVEPOLOLONO.

Table 1. Clinical signs and pathological conditions reported by
the owners or detected at physical examination in three horses
and one donkey with hyperadrenocorticism.

Ileguototind Cases

Xuprropata i kofoloywwés votaotdoerg 1 2 3 4 Symptoms and pathological conditions 1 2 3 4
Kardmrwon 1 Mjbapyog + - -+ Depression or lethargy + - - +
Evnohn némwon + - - - Exercise intolerance + - - -
AvopeEia i peimon g Goe&ng - - -+ Complete or partial anorexia - - - +
Andrewa Z.B. + + - + Progessive loss of body weight + + - +
TTohvovpia-toldupio + + -+ Polyuria - polydipsia +  + -+
AGdmom mg odymg + -+ - Sway back (lordosis) + - + -
Koeguduevn rothia + -+ - Pendulous abdomen (pot — belly) + - + -
TTpoBoli Tov VIt ERAYYLOV ATHON LOTOT + - -+ Supraorbital fat bulging + - -+
Toybmvowa + - - - Tachypnea + - - -
Yrepidomon + + - - Hyperhidrosis +  + - -
Yreotolymwon + + + + Hypertrichosis + + + +
Zunyporépoota (EAaddmg) - - -+ Greasy seborrhea - - -+
Kabvoteonuévn emrovhmon tpavpdrtov + - -+ Delayed wound healing + - - +
Evdovuyitda -+ + 4+ Laminitis - + + o+
+ : UAQXEL + : present

-1 Oev LA QyXEL -wabsehit

Tov, £mteLdY] Tovg Tehevtaiovg dvo unveg mopovoiale xa-
TATTWOT, E0ROA RGTMON VOTEQX 0TS EAAPEA Ao%N 0N,
mohvovia — Tohudnpia, TEOOdEVTIXY ATTDAELN TOV COUO-
TLOU PAQOVE ®ow OUYVA ETTELOGIL TALUITVOLOS RO VTTEQL-
dowong (Iivaxag 1). H mponyotuevn Oepameio ue fooy-
X0OL0OTaATIXA ®aL ATOYEEUTTLRA (pAQuaxa dev elye xa-
véva amotéleona. EmumAéov, o idrortimg tov Lhov ma-
QATHENOE GTL 1) PUOLOAOYLXY] AAAOLYT] TOV TOLYMDUOTOS TNV
TEONYOUEVT) AVOLEN elxe eupavioTel naBuotepnuéva ym-
oic va ohorANEWOET, EVA M ETAVERPUOY TOV Y ELUEQLVOT
TOLYMUATOC ELXE YIVEL VOOITEQX AT’ O, TL AVOUEVOTOV.
Zmv xhwvinr] eE€taom Suammotabnxe €vrovn daoitta
%o OOTEUY WO TOV TELYDUATOS (VITEQTEIXWON), WLaLiTe-
Q0 OTLS TTEQLOYECS TOV TEOXAOV, TG WUOTAGTNS, TOV OTH-
Oovg, Tov avdTEQOU TUHUATOC TV TESGOLWY drpwV, TG
RATO ®OWMARTG YDEOS row TV unedv (Ewodva 1). Emumhé-
ov, o Lo mapovoiale emelcodiant) tayvmvoia, VTeQi-
dpwan, Enpdtra xat ovyrSGAANom Tov TELYDUATOS, GVEN-
uévn EoPoAY TOU MITMIN LOTOV THG VITEQRGYYLOS XDOOS
(Ewéva 2), ehagot faduot AGedwon g pdymg ®at ®ee-
udpevn xowkic (Ewdva 1). Ztov vuviroda tov deEtov omi-
000V dxEov TopaTNEY|ONxE emtions Tahd TEavua oTo d€Q-
e tov tapovoiate wxor tdon yuo etothwon (ivaxag 1).
Zmv apotoroyrr] xow ™ PLoxnuxy eE€taom otov o-
006 TOV AlHOTOS OLATLOTHONHAY AEUPOTTEVID, VITEQTOLYAV-
rnepLdopio o avEnuévy dpaomordmra ™e alrairic
poogatdong (ALP) (ITivaxrag 2), eva omv avdivon tov
00wV 10 edES A0S foLondTay 0To XAUUNAGTEQO PUOLO-
hoywd 6p10 (1020). H dudyvaon g véoou emPePardbnre
e ™ doxun voraotoic ue deEaue 0atovn (Iivaxag 3).
Ocpamevtind, VoTEQM S TO YELEOVEYLRO RADOQLOUS
%AL TN VEGQOTONON TOV TQAUUATOS TOU XUVITTOOX, CUOTH-
Onxe M vaBnueovn enideon rou rabiiwon pe extdeon

Ewova 1. Yreotoiywon atyy segioyij tov toayiiiov, tov otijfovg,
TOV AVO TUTUATOS TV AXQWY XAl THG XOIAMAxTS ydeag, A6edw-
o1 TG QAYNS %A HQEUAUEV RO OE dAOYO LE VITEQPAOLOETTIVE -
@OLOLoUd (TepLotatind 1).

Figure 1. Hypertrichosis extending over the neck, chest, upper part
of the limbs and lower abdoment, sway-back and pendulous
abdomen in a horse with hyperadrenocorticism (case 1).

finding was a thick, shaggy and curly haircoat (hyper-
trichosis) extending over the neck, shoulders, chest, upper
part of the front limbs, lower abdomen and thighs (Figure 1)
and appearing dry and matted. Episodic tachypnea,
hyperhidrosis, supraorbital fat pad bulging (Figure 2),
sway-back and pendulous abdomen (Figure 1) were also
observed. A long-standing skin wound was also apparent
on the cannon area of the right hind limb (Table 1).
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IMivaxag 2. Awatoroywmd xon Broynuind everuato o€ Tolo GAOYQ Kot EVOV GVO [LE VITEQMAOLOETLVE POLOLOUG.

IHogdapetgor Ileguototind Twég avagods
1 2 3 4
Awaroloyuég
Awparonritng (%) 35 36,5 27,1 29,3 32-53
Awoopanpivn (g/dl) 12,9 13,4 9,9 10,8 11-19
Agvrd aupoopaioa (/ul) 5900 11000 8600 6600 5400 - 14400
Oudetepdpuha (/ul) 4838 10230 6192 5280 2260 - 8580
Awmpo 0vdeTeQOpLha (/ul) 118 0 0 0 0-1000
Agpporvtraga (/ul) 708 770 860 660 1500 -7700
Ewowoguha (/ul) 236 0 172 85 0-1000
Meydha povomionva (/ul) 0 0 1376 528 0-1000
Baogdgpuha (/ul) 0 0 0 0 0-290
Awpometdha (/ul) 202000 273000 296000 166000 100000 — 350000
Buoynuuxég
OMuég mowreiveg (g/dl) 6,5 6 5,9 6,2 57-7
Agvropativeg (g/dl) 3.8 3,1 2,7 3,7 3,4-43
Atwro ovplag (mg/dl) 15 16 22 24 15-29
Koeatvivy (mg/dl) 1,2 1,3 1,3 1,3 1,2-1,8
Thuxdtn (mg/dl) 145 189 77 84 76-126
Xohleotepdhn (mg/dl) 125 93 AE 120 70-125
Torylvxepidia (mg/dl) 95 140 120 280 22-51
Ol xohepuBpivn (mg/dl) AE AE AE 0,95 0,7-2
Ahnahry poopardon (U/1) 275 360 300 94 102-237
Ahavivoapuvotpoavopepdon (U/) 8 8 35 8 1-10
Aomapaywin apvotpavogepdon (U/1) AE AE 145 103 68-174
Koearvinn pwogoxwvdon (U/1) 85 170 AE 22 37-137
Tahaxtini devdpoyovdaon (U/L) AE AE AE 214 68 -290
dhopopog (mg/dl) 4 27 2,9 2.3 1,9-4,5
Aopéonio (mg/dl) 12 9.8 11 11 11,7-134
Kdaho (mEg/1) 35 41 4.8 3,6 2,9-43
Ndroro (mEq/1) 135 136 AE 138 132-146

AE: Agv €yive

omhnvinv YAlag o 1oy UTOTLOUEVE. Ue POVoLILLS 0D
(Fusidin®, Leo) nou 1 evdouviny xoejynon regaheEivng
(Ceporex®, Schering-Plough) ot d6on twv 24 mg/Kg =.B.
%d0g 24 doeg, yio 10 nuépec. Zrov 1dontm motdonxe &-
7loNg TO TOUTLRG ROVEEUA TOV Lov 08 pudviur faon xaim
RarQEOYEAGVLAL ) €T AGQLOTO YOOYNON POMUORQUITTIVIG
(Parlodel® - Novartis), ot d6on twv 0,04 mg/Kg =.B. 10
somi vow 0,02 mg/Kg 2.B. 10 fddv, asté 1o otdua, Tov uei-
woe aotnTd TV VITERIdEWON, TV KATAVAMDOT VEQOV %L
TOV VITEQRAYYLO MTTHON L0TS, 08 didomua dbo mepimov un-
vayw (ITivarag 4).
IlegrotaTizg 2

Avyyhndc raBagdapog empiroag, nhriag 13 xo6-
v ®oL oouatrot Pdoovs 450 Kg, eEetdotnre oto yihoo
drapoviig Tov, emeldr] Toug Televtaiovg 6 wiveg Taovoia-

Ewdva 2. [Toofolij tov vweoudyyiov Aimddn 1otov oe dAoyo ue
VIEQPAOLOETIVEPQLOLOUGS (TepLoTaTixg 1).

Figure 2. Supraorbital fat pad bulging in a horse with
hyperadrenocorticism (case 1).
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Table 2. Routine hematology and serum biochemistry in three horses and one donkey with hyperadrenocorticism.

Parameters Cases Reference values
1 2 3 4
Complete blood count
Hematocrit (%) 35 36,5 27,1 29,3 32-53
Hemoglobin (g/dl) 12,9 13,4 9,9 10,8 11-19
White blood cells (/ul) 5900 11000 8600 6600 5400 — 14400
Neutrophils (/ul) 4838 10230 6192 5280 2260 - 8580
Banded neutrophils (/ul) 118 0 0 0 0-1000
Lymphocytes (/ul) 708 770 860 660 1500 - 7700
Eosinophils (/ul) 236 0 172 85 0-1000
Monocytes (/ul) 0 0 1376 528 0-1000
Basophils (/ul) 0 0 0 0 0-290
Platelets (/ul) 202000 273000 296000 166000 100000 — 350000
Serum biochemistry
Total serum proteins (g/dl) 6,5 6 59 6,2 57-17
Albumins (g/dl) 3.8 3.1 2,7 3,7 34-43
Blood urea nitrogen (mg/dl) 15 16 22 24 15-29
Creatinine (mg/dl) 1,2 1,3 1,3 1,3 1,2-1,8
Glucose (mg/dl) 145 189 77 84 76-126
Cholesterol (mg/dl) 125 93 ND 120 70-125
Triglycerides (mg/dl) 95 140 120 280 22-51
Total bilirubin (mg/dl) ND ND ND 0,95 0,7-2
Alkaline phosphatase (U/1) 275 360 300 94 102-237
Alaninoaminotransferase (U/l) 8 8 35 8 1-10
Aspartate aminotransferase (U/1) ND ND 145 103 68-174
Creatinic phosphokinase (U/1) 85 170 ND 22 37-137
Lactic dehydrogonase (U/1) ND ND ND 214 68-290
Phosphorus (mg/dl) 4 2.7 2,9 2.3 1,9-4,5
Calcium (mg/dl) 12 9,8 11 11 11,7-13,4
Potassium (mEq/l) 3.5 41 48 3,6 29-43
Sodium (mEq/1) 135 136 ND 138 132-146

ND: not done

Ce mohvovpia — moivdupia, ywidmra oto deELS TEdobLo
410, TEOOJEVTIXY] ATDAELL TOV COUATIROU BAQOVS ®OL €-
eLo6dia vreptdpwong (Mivaxag 1). Zmv vhvixy| eE€ta-
on ToEaTNEON®E dacUThTa TOL TELXMUATOS 08 GAO O)E-
d6v 10 o, VITERIDE®ON ®ow evOoVLYTO 0TO dEELS TTEO-
000 drpo (Ilivaxrag 1).

270 ONUOVTLROTEQA CULUATOLOYLRA RO BLoynmurd gv-
ofjuara TegLiappdvovtoy | doun ovdeteoqhio, N Aeu-
oTevia, 1 VITOAEVROUOTLVOLULD, 1) VITEQYAVROLUI, 1) V-
mepTory Mureudaia, M acwEnuévn dpaomordmra g ALP
%O TG REEATVLRYS pwogorwvdons (CK) otov 096 tov al-
norog xow M vraopeonapio (Ilivorag 2). Zmv avdivon
TV 0UQMV, EXTOS a7t TO YaUnAd ewdurd Pdoog (1015), dwa-
moTdOnxe now yhvrotovola.

Mopd 1g cageic evdeiEelg ue faon 1o LoToEWwE o T
ATOTEAEOUOTOL TV TTOQOTAVD eEETAOEMV, TOV TROTOVA-
TOMLAY OTOV VTTEQPAOLOETULVEPOLOLOUS, O LOLOXTITNS Q-
viiBnxe exipova va yivelr ) ohoviytia doxun ®ataotolc
ne deEaueBalovn yio mv emPePaimon mg dudyvoons wa
TG VTodeEELS pag yia ovdAnym Bepamevtinig TEOOTd-
Berac. Téhog, 0e eMAVELANUUEVES TNAEQPOVIRES ETULROLVD-

Complete blood count (CBC), serum biochemistry and
urinalysis revealed lymphopenia, hypertriglyceridemia,
increased alkaline phosphatase (ALP) activity (Table 2)
and urine specific gravity at the lower end of the normal
range (1020). The diagnosis was confirmed with the
overnight dexamethasone suppression test (Table 3).

After the surgical debridement of the skin wound, daily
application of fucidic acid gauges (Fusidin®, Leo) and
intramuscular cephalexin (Ceporex®, Schering-Plough) at
the dose of 24 mg/Kg B.W., every 24 hours, for 10 days,
were suggested. The owner was also instructed to have his
animal’s long haircoat regularly clipped and to give oral
bromocryptine (Parlodel®, Novartis) at the dose of 0.04
mg/Kg B.W., in the morning and 0.02 mg/Kg B.W., in the
evening, for the rest of the animal’s life. This treatment
resulted in the resolution of hypehidrosis, polyuria -
polydipsia and the size of the supraorbital fat pads over a
two-month period (Table 4).

Case 2

The owner of the second horse, a 13 year-old English
Thoroughbred stallion, weighing 450 Kg, complained that
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IMivaxag 3. ZuyxEvipmon mg 0QTEOANG 0T0 TAAOUM TOV AlUATOS AUETmS TTOLY ®ow 20 g HeTd ™V evdopvint yyvon 40 ng/Kg =.B.
deEapefatovng (ohoviytia doxy ®ataotoing pe deEapne 0aldvn) oe tolo Ghoya ®at EVaY GVO e VITEQPAOLOETLVEPOLOLOUO.

ITegrotatind Tuyxévrowon g ®0QTILOMS O atd  TuyxEvTemaon TN ®0QTIEoANng 20 koeg petd
™y €yyvon g deEapnebaidvng (nmol/l)

v €yyxvon g deEapebatovng (nmol/l)

Awryvootirr onpacio

1 84
2 AE
3 180
4 60

89 Y e QpAOLOETLVEPQLOLOUOG
AE -

83 Y e QpAOLOETLVEPQLOLOUOG
88 Yte QAOLOETLVEPQLOLOUGG

AE: dev €ywve

Table 3. Plasma cortisol concentrations before and 20 hours after the intramuscular administration of 40 ug/Kg B.W. of dexamethasone
(overnight dexamethasone suppression test) in three horses and one donkey with hyperadrenocorticism.

Case Cortisol concentration prior to
dexamethasone injection (nmol/l)

Cortisol concentration 20 hours after
dexamethasone injection (nmol/l)

Diagnostic significance

1 84 89 Hyperadrenocorticism

2 ND ND -

3 180 83 Hyperadrenocorticism

4 60 88 Hyperadrenocorticism
ND: not done

vieg apviBnxe va doeL omoladijmote TAnpopopia Yo v
eEEMEN ™S vEoovu xaw TV Ty Tov Ldov.

IlegiotaTizs 3

Apoevirdg 6vog, nhriag 18 xodvav now cmpatxos Bd-
poug 140 Kg, eEetdotnre oto doo doapoviic Tov, emtetdn
TOVG TELeVTAlOVS WjvES Tapovotale §vrovn vteQTElixmon
(ITivaxrag 1). Zmv xhvirr] eEET00M, EXTOC ATTO T YEVIREV-
uévn veTEimoN, TapatnEndnray AGedmwon ™me edyns,
®OEUAUEVN rothlo now xodvia eviovuyitda ota tpdobia
dna, oL &lye TEORUAETEL TOQAUGRPMON Twv orthdv (ITi-
vaxag 1, Ewdva 3).

Zmv cupatoroyrii eE€taon damotdinray avouia,
AEUPOTTEVIQL KO HOVORVTTAQMON, XOL OTY Broynuxy] eE€-
TAOT 0TOV 0036 TOV ALUOTOS VITOLEVHMUATLVOLULKL, VITEQ-
Toryhurepudoaupia, vtaoPeotiaupuio o avEnuévn dpaot-
owomta ™mg ALP xou g aAavivoapuvotoavopedong
(ALT) (ITivaxrag 2).

Hopd ™y emfePaimon T agyrnig didyvoong ue my
ohoviytia doxrn ®ataotolg e deEauebalovn (Ilivarag
3), dev avaljpOnxe ravevog eidove Bepamevting TEo-
ondfeia, emeldr] Oev 10 emMBUUOVOE O LOLOXTITNG TOV.
Ilegrotatizs 4

O Ahoyo, arab3ELOTNG PUANS ®ow xiag 22 %06-
vav, ue ooponxo Pdog 450 kg, eEetdodnre oto XMHEO £v-
oTtauMopoU Tov, emeldr] TOVg TelevTtaiovg 6 uiveg ToQov-
otlale vteQToixwOoM, pelmwon g 6eENg vaw g dudbeong,
TEOOJEVTIXT] OTIADAELL TOV CWUATLROU A0S, TTOAVOVQIC
—oAvdupia wou 1ol emeloddua oEelag evdovuyitdog ota
600 dxrEa, TOV NTav EVIOVATEQX 0TO dEELS RO VITO-
XWEOVoAV UE T X0NYNON PavuABovtaldvng xou Ty o-

during the last six months his animal was exhibiting
polyuria — polydipsia, lameness of the right front limb,
progressive loss of body weight and several episodes of
hyperhidrosis (Table 1). Physical examination revealed
hypertrichosis over the entire body, hyperhidrosis and
laminitis on the right front limb (Table 1).

Mature neutrophilia, lymphopenia, hypoalbuminemia,
hyperglycemia, hypertriglyceridemia, hypocalcaemia and
increased ALP and creatinic phosphokinase (CK) activities
were detected in CBC and serum biochemistry (Table 2)
along with a low urine specific gravity (1015) and glycosuria
in urinalysis.

Probably because of the strong historical, clinical and
laboratory evidence for hypeadrenocorticism, the owner
persistently declined the overnight dexamethasone
suppression test aiming to confirm the tentative diagnosis,
as well as any therapeutical effort. Also, he refused to
provide any information regarding the progression of the
disease and the final outcome, although he was repeatedly
contacted by telephone.

Case 3

An 18-year old, male donkey, weighing 140 Kg, was
examined at his place, because of a long-lasting severe
hypertrichosis extending over the entire body (Table 1). At
physical examination, besides generalized hypertrichosis,
a swayed back with pendulous abdomen and chronic
laminitis in the front limbs, that eventually led to hoof
deformities, were also observed (Table 1, Figure 3).

CBC and serum biochemistry revealed anaemia,
lymphopenia, monocytosis, hypoalbuminemia, hyper-
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MMivaxrag 4. Ogpamevtini oywyr xow tehxy Exfaon oe tola GAoya ®ow Evay GVo Pe VITEQPAOLOETLVEPOLOLOUS.

ITegrotatind BOegamevtiny ayoyn Tehn1) €éxpaon
1 Bowpoxpvmtivn (0,04 mg/Kg X.B. to wowi xow Yroydhonon vreidomong, ratavdlwong vepos
0,02 mg/Kg 2.B. 10 fddv), arrd 10 otépa, péoov Lmrg %o eVarte0eong VITEQRAGYXLOV MItddn LoTov
2 Agv €yve Ayvnot
3 Agv €ywve Ayvoom
4 Bowpoxpvrrivy (0,04 mg/Kg Z.B. 1o momi xow Ymoyxdonon roivovpiag-rohudupiog, vreQtoixmong

0,02 mg/Kg 2.B. 10 fddv), ard 10 otépa, péoov tmng

%o SEQUATLRMY AANOLDOE WV

Table 4. Treatment and outcome in three horses and one donkey with hyperadrenocorticism.

Case Treatment Outcome
1 Bromocryptine (0.04 mg/Kg B.W. in the morning and Partial resolution of hyperhidrosis,
0.02 mg/Kg B.W. in the evening), orally, for life polydipsia and supraorbital fat pad
2 Not done Unknown
3 Not done Unknown
4 Bromocryptine (0.04 mg/Kg B.W. in the morning and Partial resolution of polyuria — polydipsia,

0.02 mg/Kg B.W. in the evening), orally, for life

hypertrichosis and skin lesions

. i 3 o
s L Sk i

Ewdva 3. Yreoplotoemvepotdiouds oe ovo ue yevixevuévn v-
TEQTOIYWON, TTAON TOV XVVIjTOdQ, TEOPOAT] TOV HAETOV TEOS
TA EUTTQOG XA TAQAUCQPWON THS 0TS 0Ta. V0 TESTBLa dxoa,
Adyw yooviag evdovuyitidag (megtotatixnd 3).

Figure 3. Generalized hypertrichosis and fetlock depression, mild
carpal flexion and hoof deformity of the thoracic limbs due to
chronic laminitis in a donkey with hyperadrenocorticism (case 3).

vastowon tov Laov (Tivarag 1).

Zmv rhvint eE€taon dramiotdbnxre viovn daoutoL-
ylo (Ewdva 4), moopoln Tov vieudyylov Maddn 1oTtod,
ampoBuuia yio uetarivnon, cvEnuévn Beouonpaoio tmv
OTMV ®OL YWASTTO aTtS T TEGeBa drpa. Z1o d€pua -
eamEY|Onxre eEAaLONG OUNYUATOREOLL OTNV TTEQLOYY] TOU
RUVATTOdA RO TWV TETOAQWY AXQMV RO EVAL TTEQLYEYQULL-
UEVO EArOg e uren Tdon yia emovhwon oty eEnteQury
EMUPAVELDL TOV 0QLOTEQOU TR0V (TTtvarag 1).

ZT0. ONUAVTIROTEQC EVONULOLTOL TMV EQYULOTNOLOHRMV €~

triglyceridemia, hypocalcaemia and increased ALP and
alaninoaminotransferase (ALT) activities (Table 2).

The diagnosis was confirmed with the overnight
dexamethasone suppression test (Table 3), but treatment
was not attempted because of the owner’s refusal.

Case4

A 22-year old female horse, the breed of which could
not be defined, and weighing 450 Kg, was examined in her
place, because of a six-month history of hypertrichosis,
partial inappetance, depression, progressive loss of body
weight, polyuria — polydipsia and the appearance of three
episodes of acute laminitis in both front limbs, though more
severe in the right one. The latter condition responded
favorably to parenteral phenylbutazone and rest (Table 1).

At physical examination, hypertrichosis (Figure 4),
supraorbital fat pad bulging, reluctance to move, increased
hoof temperature and lameness on both front limbs, were
observed. On the cannon area of all four limbs and the
lateral aspect of the left tarsus, greasy seborrhea and an
indolent skin ulcer, respectively, were also apparent (Table
1).

Anemia, lymphopenia, hypertriglyceridemia and
hypocalcaemia were the only abnormal findings in the
blood work (Table 2), as opposed to normal urinalysis.

The daily application of a dermatological ointment,
containing fusidic acid (Fusidin®, Leo) on the indolent skin
ulcer of the left tarsus, was strongly recommended.
Confirmation of the diagnosis was made with the overnight
dexamethasone suppression test (Table 3). The owner was
also advised to have the haircoat of his horse regularly
clipped and bromocryptine was subsequently prescribed at
the dose of 0.04 mg/Kg B.W. in the morning and 0.02
mg/Kg B.W. in the evening, per os, and for the rest of the
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Eetdoewv mepuhapupdvovtav n avouuic, N Aepgortevia, M v-
mepToLyAvreotdouia xou  vraopeotanpio (Ilivaxag 2),
eV 1 AvdAuon TV 0UQMV HTaV QUOLOAOYLXT.

To v avietdmon Tov deeuativot Ehroug cuoTtion-
ne N vadnueown ertdhenym pe depuatohoyrti ahoipy tov
mepLelye povoldrs oEU (Fusidin®, Leo). Metd mv emfe-
Batmon mg dudyvawong e v ohoviytia doxiuy rotaoTo-
M ue deEapeBatovn (Mivarag 3), ovomOnre 10 TarTIRG
ROUQEUC TOV THOV %L 1) LOrEOYEOVIOL 1] €70 ASQLOTO YOOY-
ynon Powporurtivig ad to otéua oty d6éon twv 0,04
mg/Kg 2.B. 1o mowl »on 0,02 mg/Kg 2.B. 1o foddv. H molv-
ovpia — tolvdupia, M VITEQTEIXWON, N EAALOONE OUNYROL-
TG0 RO TO OEQUATIXG EAROC ELYOLY VTTOYWOENOEL ONUAL-
vird, 6 wijveg uetd v évaeEn g Bepameiog (Ilivarag 4).

Egyaotnotax empepaioon tng vooov

Srta weprotamrd 1, 3 no 4 0 uePAOLOETVEPELOLOUAS
emPepordOnre pe v ohoviyTio SorLUY RATOOTOMI|S Ue
OeEape0alovN. ZuyreRQUUEVA, OTLS S Uk XOONYOUVTOV EV-
dopvind deEapeBalovn (Dexamethasone Tad®, Lohmann
Animal Health) om 66om v 40 ug/Kg =.B., auéong petd
™ Mjym 5 ml delypatog alpatog o Thaotrnd cwinvdoLo,
mov meglelye EDTA wg aviutnuuxd. To devtego deilyua
atpatoc Aaupavitay votepa amd 20 deeg, TEOS TO UEOY-
UEQLTNG ETOUEVIS NUEQAS. AUECWS UETA TNV cupoMpiat TaL
delypato Quyorevrgovvtay (1500 g yio 10 min) xow 1o
mhdoua puhdoooviay otovg -20° C péyol va ammootolel og
ATNVIOTOLRG OQUOVOLOYLRG EQYAOTHOLO TOV EMTEQLXOY
(Cambridge Specialist Lab. Services, United Kingdom).
Emonuaiveton 6Tt oL TES avapods Tov eQyaotneiov av-
TOU Y10l T CLYREVTOWON TNG ®OETLGANS 0TO TAGOU TOV
afparog elvan 25-155 nmol/l oy vow <30 nmol/l 16 wg 20
Eeg netd mv €yyvon g deEapeHaldvng (Dybdal et al
1994). Zt duxn nag epimtwon ta aroteAéopata mg do-
i avtic €delEav Gt xow ta 3 utoedn] ota omoia eay-
patomowinxe (eguotatind 1, 3, 4) magovoiatav vie-
phoroemvepodtoud (Mivaxrag 3).

YXYZHTHXH

O vtePAoLOETLVEPELOLOUGE epgpaviCetar ouviBwg oe
vrtefima dhoya, ue péco 6po niwriag ™ otrypy g dud-
yvoong ta 20 yodvia (van der Kolk et al. 1993, Scott and
Miller 2003), érwg dAlmote damotdinre rot ota durd
pog eguotatrd (18,3 xodvia). Av now yevird de qaiveta
VoL VTdEYEL TTEOLABEDT WC TTEOG TN PUAT], OL WWRQOOMWUES
QUAES (Téved) meoofdrhovtar ovyvétepa (Scott and
Miller 2003), evd T amoTeAE TUOTO TOV ALAPOQMY KALVL-
ROV UEAETOV E TTEOC TO PUAO lvar aviupatind, apov dei-
XVOUV 6TL M VO0OC epupavitetal ouyvitepa ota Bnlurd
(Deem and Whitlock 1982, Beech 1987, Heinrichs et al.
1990) 1} Ta apoevird Loda (Orth et al. 1982, Hillyer et al.
1992) 1j 6w To (ko dev amotehet mTEodiabeowrd modyo-
vta (van der Kolk et al. 1993, Couetil 1996, Dybdal 1997,
van der Kolk 1997). H avahoyia tmv 0Qoeviramy mQog ta
BnAvxrd wtmoeldr] Nrav 3:1, ywois Sume va uroel vo, atot-
yeroBemBel mpodudbeon we og To ko, eEartiog Tou pi-

Ewova 4. [eoioyij pe vreoroiywon otny eEwteoixij emipdveia
THG #VHUNG %al TOV Taoov Tov de&iov omioBlov dxgov oe dioyo
UE VITEQPAOLOETIVEQPOLOLOUS (TTEQLoTaTIXG 4), IOV agopiteTal
00QAS Ao TO PUOLOLOYIXS TOIYWUA.

Figure 4. Sharply demarcated hypertrichotic area on the lateral
aspect of the right tibia and tarsus in a horse with
hyperadrenocorticism (case 4).

animal’s life. Six months after the beginning of the
treatment, polyuria — polydipsia, hypertrichosis, greasy
seborrhea and the healing process of the tarsal ulcer
showed remarkable improvement (Table 4).

Laboratory confirmation of hyperadrenocorticism

The diagnosis of hyperadrenocorticism was confirmed
with the overnight dexamethasone suppression test in cases
1, 3 and 4. In particular, 5 ml of whole blood was collected in
a plastic tube containing EDTA prior to the intramuscular
injection of 40 pug/Kg B.W. dexamethasone (Dexame-
thasone Tad®, Lohmann Animal Health). The second
sample was collected 20 hours after the injection, in the
early afternoon of the next day. The EDTA coated tubes
were centrifuged at 1500 g for 10 min, immediately after
the sampling, and the harvested plasma samples were kept
at -20°C until their shipment to a qualified veterinary
laboratory (Cambridge Specialist Lab. Services, United
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%000 008UV TV THwv TS ueéTnge.

Zmv xhvinn] TEAEY T0 OUYVGTEQO CUUTTTMUA TG VEOOU
010, LTTto€LdY] ELVaL M) VITEQTEIWOT), APOT OLUTLOTHVETOL
070 85-100% twv mepuotatinav (Scott and Miller 2003).
Av ra oy taboyéveld g €xovv evoyomon0el n ve-
p€unoon Tov a-MSH »ou f-MSH xrouw 1 oupstieon tov Oep-
HoELOUOTLROU %EVTEOL TOV VITOBAAAUOV aTtd TO AdEVMmUa
™mg vrégpuong (van der Kolk et al. 1993, Scott and Miller
2003), 1 dratloTwor| ™S 0To GAOYO Ue TOV ETLVEQPELOLLG
T070 TNE véoou (van der Kolk et al. 2001), ahhd oxu oo 4
aiha Tov ToEovoialay un Aettoveyrd VeOrTAGopoTo TmV
emvepodiov (Raker and Fegley 1965, Evans et al. 1968,
Fix and Miller 1987, van der Kolk et al. 1994), gpaiveton va
diver mpdobet akila oto p6ho ™E avENUEvNg apaywyng
avOEOYSVImV OTEQOEDMV QTS TO PAOLS TV ETUVEPLOTMV
(Scott and Miller 2003). Tnv viteQTiymon yopoxtoilet
T0 VItEEPOAKA norEU, TEoyy ®ow daoy TElmuUa, TOV UITo-
el va mapatnenBel og 0moLodNToTE ONUELD TOV GOUATOC,
eXTOC amd T xoltn ®ow v oved (van der Kolk 1998, Scott
and Miller 2003). H vrteptolymwon amotéheoe T0 eVivmm-
oLandTeEo evenua ®oL ota 4 Tia vow ray Eva amd To ®o-
QLOL A{TLaL TTROORSIUONG YLat EETAON OTAL TEQLOTATLRA, 3 ROl
4. H zaBuvotéonon 1 n un ohoxAnomon g avolEidtiung
AAAOYTIC TOU TOLYMUATOS KL 1] TOWIUGTEQY] ETTAVERPUON)
TOU YELUEQLVOU TOLYDUOTOS, TTOV TQONYEITAL TNE VTEQTQL-
¥wong (Scott and Miller 2003), avapépbnxe uévo amd tov
Wrormm tov epLotatrot 1. Yreptoiymon eEatiog g
SLATENONG TOV YELUEQVOU TOUYDUATOS TOV LTLTOELIMY Hat-
Td TOVG BEEUOTUE UVES TOV XEOVOU UITOQET SUMS VaL dLoutL-
OTwOE( ®aL OTOL YEAVIOL vOOUATAL 1] TS TEOQoTteVies (Scott
1988) mtov d¢ dramioTdOnrav og ravéva amd To 4 TEQL-
OTaTLHA.

Z1ic MydteQo ovyvég depuatirnéc oAOLWOELS TG VO-
00V TEQLAAUPAVOVTOL 1) TTAEOdKRT] AAWITEXLD, TTOV OVVYBg
evTomieTal otV ®ePOT], 1) GAAAYT] TOV XOMDUATOS TOV TOL-
xorotog, Ta Eaviduata xow n Enen 1 n ehaddng ounyua-
600010 (Scott 1988, van der Kolk 1997, Scott and Miller
2003). Ant6 avtég mapatneninxe wovo 1 ehadong ouny-
UOTGEOOLOL OTNY TTEQLOYY TOV RUVIITOdOL ®OL TV 4 dxwv
TOU TTEQLOTOTLROU 4. AQ®eETA OUY VY Spmg elvor 1) rabvote-
ONUEVY ETOVAMON TOV TROVUATOVY TOV OEQUATOG, TTOV OLat-
motHnre oto Tepototxd 1 xow 4 now €xerL amodobel oty
AVTLPAEYLOVHIT OQAON TV YAUROROQTLROOTEQOELIDV
(Colahan 1991, Boujon et al. 1993, Scott and Miller 2003).

H evdovuyitda, 1 ouyvetnta g 0olag 0Tov vTeQ-
PAOLOETILVEPELOLOUGS TOV AhGYOU ®upaiveTon amd 24 uéyol
82%, motevetal 6t opetheTon ot dL€yepon Twv ade-
VEQYLRMV VITOGOYEWDVY TOV TOLYDUATOS TMV CyYEIDV OTtS TV
%OQTLEGM, TTOV RATAAYEL OTO OTTAOUS TV aryYEIVY TOU G-
%ov t6da (Freestone and Melrose 1995, Scott and Miller
2003). Zmv maboyéverd e SUmS eVOEYETAL VA VITELOEQ-
YETOL KAL O AVTAYWOVIOUGS LETAED LVGOUAIVNG %ot YAuRO-
HOQTUOOTEQOELOMV, WaiteQa GTav €xel eyrataotadel To-
mov IIT oanyapndng drapiimg, 6mtwg oto éva (TepLotatt-
%6 2) amd ta 3 Tha pue evéovuyitda. Av rou TG TEQLOOS-
TEQEC POEEC M TelevTtala evromiletal vau ota TE0OEQA G-

Kingdom), the reference values of which, regarding plasma
cortisol, have been set up to 25-155 nmol/l and <30 nmol/l
before and 16 to 20 hours after the dexamethasone
injection, respectively (Dybdal et al. 1994). Hyper-
adrenocorticism was further confirmed in all three animals
(cases 1, 3, 4), where this provocative test was finally
applied (Table 3).

DISCUSSION

Equine hyperadrenocorticism most commonly appears
in elderly horses with an average age of 20 years (van der
Kolk et al. 1993, Scott and Miller 2003) that is very close to
what was noticed in our cases (18.3 years). There is no
breed predilection, but ponies seem to be at increased risk
(Scott and Miller 2003). Some investigators have reported
afemale (Deem and Whitlock 1982, Beech 1987, Heinrichs
et al. 1990), others a male (Orth et al. 1982, Hillyer et al.
1992) and still others no sex predilection at all (van der
Kolk et al. 1993, Couetil 1996, Dybdal 1997, van der Kolk
1997). However, the small number of animals in this study,
where the male to female ratio was 3:1, did not permit us
to come to a solid conclusion regarding sex predilection.

The most striking clinical abnormality in equine
hyperadrenocorticism is hypertrichosis, observed in 85 —
100% of the reported cases (Scott and Miller 2003). Its
pathogenesis has been associated with the hypersecretion
of a-MSH and B-MSH and the compression of the
thermoregulatory areas of hypothalamus by a large
pituitary adenoma (van der Kolk et al. 1993, Scott and
Miller 2003). The fact that this condition was reported in a
horse with a functional adrenocortical adenoma (van der
Kolk et al. 2001), but not in 4 other horses where the same
type of neoplasm was non-functional (Raker and Fegley
1965, Evans et al. 1968, Fix and Miller 1987, van der Kolk
et al. 1994), may strengthen the role of adrenocortical
androgen hypersecretion in the pathogenesis of
hypertrichosis (Scott and Miller 2003). In the latter
condition, the haircoat is long, thick, shaggy and curly over
the entire body surface, apart from the mane and tail (van
der Kolk 1998, Scott and Miller 2003). Hypertrichosis was
the most remarkable clinical feature in all 4 cases and the
main reason for seeking veterinary advice in two of them
(cases 3, 4). Delayed or incomplete shedding of spring coat
and the earlier than expected regrowth of winter coat are
considered an early sign of hypertrichosis in cushinoid
horses (Scott and Miller 2003), though this information was
conveyed only by the owner of case 1. Chronic illnesses and
dietary deficiencies may also lead to hypertrichosis,
because of the retention of winter haircoat (Scott 1988);
none of these conditions were detected in all 4 animals.

Less often, the affected horses may develop transient
alopecia, commonly confined to the head, haircoat
discolouration, xanthomas and dry or greasy seborrhea
(Scott 1988, van der Kolk 1997, Scott and Miller 2003), the
latter condition being observed in the cannon area of all
four limbs in only one animal (case 4). Delayed wound
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®oa (Scott and Miller 2003), ota tepuotatind 3 naw 4 me-
oL0ELSTaY 0T HVO ArEa ®OL OTO TEQLOTATLXG 2 UGVO OTO
0eEL6 RGoHLo Ano. QLoTé00, 0Td TO YEYOVOS GTL M dLd-
yvmon e evdovuyitdag omelybnre uévo ota xhvirnd xon
YL T arTIVOROYHA EVETIOTL, OEV atonheleTal To evOE-
YXOUEVO TS TAEOVOTaS EAAPEGTEQOV PaBuod ahholdoswy
%O 070 VTGO drea TV Lhwv avtdv. Evidmwon, té-
AOG, TTEORAAET 1) VITOYXMDOENOT TOV CVUTTOUATOV (AVENUE-
vn Bepponaoia, Ghyog, XmAGTTa) Tov TEQLOTATLROT 4 [1E
™ X0 YMon pavvABovtalovng, agot n evdovuyitda, Tov
OUVOOEVEL TOV VITEQPAOLOETUVEPOLOLOUGS, UEQLKES PORES
dev avtamorgivetal ot Bgpamelo avty, ue amotéheopa
mv evBavaoio v Lhwv (Scott and Miller 2003).

H oyenxd ovyvij viteidomon ran tayimvola, tov dua-
motadnuay og dvo (mepotatird 1, 2) nouw éva (Teprotatt-
%6 1) dhoyo g neréme, aviiotouya, evOEYETAL VO OQPET-
Aovtar 6L WOVO OTIC OQUOVIKES JLOTAQAYES ROL OTY OV-
ustteom Tov HeuoUBULOTIZOU REVTEOU Tov VItoHalduov
amtd evpeyEOM adevVAOUATO THE VITOPUONG, AAAG ROL OTH UEL-
wuévn amofoi Bepudmrog ot to dépua, eEartiog e v-
meptoiywong (Field and Wolf 1988, Colahan 1991, van der
Kolk 1997). Ta ovpmrddpoto outd ouvibwg €Xouv eneLoo-
dLand yopaxrmoa, 6rtme AAMmoTe ®ou ota Otrd pag toa,
v RO OTIOVIGTEQO WITOEEL VoL vpioTavTon ®alBSANY T dudo-
newa g e§EMENS ™g véoov (Colahan 1991, Scott and
Miller 2003). EEautiag g vepidomong to tolymua oy
Baumd, vyed nat ovyrohnuévo (Scott and Miller 2003).

H avaxratavopy Tov viroddotov Maddn 1otov, tou &i-
VOLL TO ATTOTELEOUN TNG TTEQIOTELAS TMV YAUROROQTUROOTE-
00€LdWV, 0T0 GAoYO EndNAGIVETOL PE AUPOTEQSTAEVET OLG-
YRMOT] RO TQOPOM] ™S VITEQURAYYLAS YDA, STTME OTAL TTE-
owotated 1 xaw 4, %o pe ™V Taovoio vrodSQumy noldv
OV WUOTAATY), TNV 00QUIXT] O ®oL T fA0T TS 0VEAS
(Reed 1998, Scott and Miller 2003). H AGdwomn g odymg
naL 1 ®EeUdpevy xowkia (eguotatnd 1, 3) ogpelhovran
TV ATQOMICL ®OL TV VTTOTOVIO TMV AVTIOTOLMV MUKV, AG-
yo TS roTafoinric dpdong me roeulding (Scott 1988,
Reed 1998), mov Oa umogotoe emiong vo eEnynoeL v V-
oA #émwon (rmegrotatnd 1) xow v mEoodevtry anm-
Aewa tov copoTrot Paoovg (Teprotatnd 1, 2 naw 4) (Scott
1988, Scott and Miller 2003). Ot dtataQay€g Tov emtédou
oVVEldNoNg, 6Ttwg M ®aTdaTmon xow 0 MjBaeyos (tepuota-
wd 1 xou 4), wov SmoTivovtol UYL xat 0to 82% tmv
TEQLOTATIXAV NG VGO0V, artodidovral oty avEnuévn ov-
Y®EVTOWON TS P-eVIOQQPIVIG OTO Alla ®alL TO EYREPANO-
votaio vyes N/xoL T unyavirntg ovumieon tov vitofahd-
pov artd 1o adevaua ™mg vdguong (Scott 1988, van der
Kolk et al. 1993, Scott and Miller 2003). Téhog, oe dhoya
Ue VITEQPAOLOETILVEPELOLOUG 1) 6pEEN wtopel va elval qu-
oLoroywi, avEnuévn M peuwpuévn (Colahan 1991, Scott and
Miller 2003), 6mtwg oto mepLotatiks 4.

O devtepoyevig vepoyeviic (avtaywviotky dpdon
TOV YAUROROQTILOOTEQOELDMV ATEVAVTL 0TV AVTLOLOVON-
Wi} 0QUEVN ) RO O REVTQLRAS dtolog dlafrig (ouumieon
TG VEVEOUTIOQUONG 0TtS TO adEVmLa Tov dduecov Aofov),
2aBaIC %o 1) ooumTLXY| OLOUENON OE TEQUTTWON EUPAVLONG

healing, noticed in cases 1 and 4, is a common complication
that has been attributed to the anti-inflammatory effects of
glucocorticosteroid hypersecretion (Colahan 1991, Boujon
et al. 1993, Scott and Miller 2003).

Laminitis is also a common complication of equine
hyperadrenocorticism, with a prevalence ranging from 24
to 82%. This condition has been attributed to the cortisol
stimulation of adrenergic receptors in the vascular bed of
the hoof that eventually leads to vasoconstriction
(Freestone and Melrose 1995, Scott and Miller 2003).
However, type I1I diabetes mellitus, that probably plays a
role in the pathogenesis of laminitis because of the
antagonism between insulin and cortisol, was diagnosed in
one of the three animals (case 2) exhibiting the latter
condition. Despite the fact that in cases 3 and 4 laminitis
was clinically detected in both front limbs and in case 2 only
in the front right limb, the possibility that all four limbs
would be affected, although to a lesser extent, cannot be
excluded without the aid of radiological examination, which
unfortunately was omitted in this study (Scott and Miller
2003). Although the therapy of laminitis in horses with
hyperadrenocorticism is usually unrewarding, thus
justifying the euthanasia solution on humane grounds
(Scott and Miller 2003), it is interesting to note that the
classical laminitis symptoms (pain, lameness, increased
hoof temperature) of case 4 resolved whenever phenyl-
butazone was attempted.

The relatively common hyperhidrosis and tachypnea,
that were also observed in two (cases 1, 2) and one horse
(case 1) of our study, respectively, would be attributed not
only to hormonal imbalances and the defective thermo-
regulation resulting from the compression of hypothalamus
by a large pituitary adenoma, but also to the inability of the
hypertrichotic skin to dissipate heat (Field and Wolf 1988,
Colahan 1991, van der Kolk 1997). The appearance of
these symptoms is usually episodic, as it was witnessed in
two of our horses, although on rare occasions they may
persist throughout the progression of the disease (Colahan
1991, Scott and Miller 2003). Hyperhidrosis was obviously
the reason for the haircoat to look damp, wet and matted
(Scott and Miller 2003).

Supraorbital fat pad bulging, that was observed to occur
bilaterally in cases 1 and 4, as well as fat pad development
on the scapular, lumbar and tail head regions, is the result of
adipose tissue redistribution, because of glucocortico-
steroidal excess (Reed 1998, Scott and Miller 2003). The
catabolic effect of hypercortisolemia that progressively
leads to muscle wasting and weakness, presumably explains
the sway-backed and pot-bellied appearance (cases 1, 3),
the exercise intolerance (case 1) and the loss of body weight
(cases 1, 2, 4) (Scott 1988, Reed 1998). Depression and
lethargy (cases 1, 4), that have been noticed in as much as
82% of the reported cases, are attributed to the elevated
concentration of fB-endorphin in the blood and cere-
brospinal fluid and/or the compression of hypothalamus by
large pituitary adenomas (Scott 1988, van der Kolk et al.
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tomov IIT caxyaemdn diaprm, evBivovron yia Ty Tolv-
ovpia - moAdia, Tov TaaTnEovvTaL 0to 39-76% TwV
mpooPepfinuévav ardywv (Paradis and Hines 2002, Scott
and Miller 2003). H dtepgtivnon tov 1otopLroy TV TegL-
otanrdv 1, 2 xou 4 amordAve v TaQovoio toAvovgiag
— woAvdpiag ran empeParddnxe amd to xyounhs eldwné
Bdoog twv ovpmv oto devtego Lo (eplotating 2) wov
maeovoiale now oaxryoeddn duafrit. H mohvovpia-rolv-
duplo drastiotdvetal evrohdtepa og Lo Tov evaTavAito-
vrar (Reed 1998). O mbavdtepog AGyog mov dev mopatn-
o1nxre amd Tov Wiontity Tov Gvov (teQLoTaTkd 3) ftov
1 daflwon Tov Lhov avtol o8 avoryto xmEo. AvoTuydg,
1N Mym delypartog 0wy, ) avdivon Tmv omoiwv Ba emi-
BePaiwve tovhdyiotov v moivovia (xaunio eldwd Pd-
00¢), dev umdpeoe va. yiveL.

H ovyvdtepn awpatoroywt] diatagayt 0tov vieQ-
PLOLOETIVEPQLOLOUG TV LITTOELOMV EVOL 1) AEUPOTTEVICL,
mov dramotbnxe rou ota 4 Loa (van der Kolk et al. 1993,
Freestone and Melrose 1995, Scott and Miller 2003). H ov-
VA CUVUTTAQYOVOO EMOLYOTTEVIDL OeV UTTGRECE TEMKA VO
exntunBel, emedn, oVUPOVO UE TO EQYAOTIHOLO, O ARLOUGS
TOV EMOLVOPILWV OTO Aol VYLDV LITTOELODY UTOQEL VL
grdoeL nan to pndév. Téhog, n avouuia (reguotatnd 3 zow
4), n dowun ovdetepogiia (teQLoTatind 2) not mbavey
%A N HOVORVTTAQMON (TtepLlotatird 3) Ba wrogovoav vo
amodoBovv ot yedvia evdovuyitda (Hood 1999).

Yrepyhrapio, mov ®otd ravéva cuvodevetal amd
vhvroCovpia, et damotmiel oto 26-85% twv mpoofe-
BAnuévov ohSywv now opeiheTal 0TV YRATAOTOON TOTOU
III canyapmdn dwafritn Tov axorovBel Tov vitephoLOE-
mvepELdtopd (van der Kolk et al. 1993, Dybdal 1997), 6-
TG OVVEPEL OTO TTEQLOTATIXG 2. ZTIG OVUPATES e TOV U-
TEQPAOLOETIVEPOLILOUG Broymurés dratapayEs otov 04
Tov alparog eprthapfdvovron n avEnuévn dpaotnoidtta
™g ALP (mepuotatind 1-3), g ALT (seguotatind 3) now
¢ CK (meprotamind 2), nabmg won 1 vieToryAureLdot-
uie (meprotatind 1-4) (Auer et al. 1987, van der Kolk et al.
1993, Paradis and Hines 2002, Scott and Miller 2003). Avri-
BeTa, 1 VITOAEVROUATIVOLUIOL #OL 1) VTTAOBECTIOLUIL, TTOV
Boébnuav o 2 wou 3 Taha ue evdovuyitda, aviiotouya, Oa
urogovoay va arodofoty ot xodvia pheypovy (Garner
etal. 1977, Harkema et al. 1978, Hood 1999).

IMapd ™ dudotaon andpemv mg TEog TV oELomotio
™G ohoviyTag donwic rataotolic pe deEapeBaldvn yio
™V emPePalmon Tov VITEQPAOLOETLVEPOLOLOUOT OTO GAO-
YO, T0L ATOTEAEOUATOL TEGOPATWV UEAETAV TTAVMD OTNV EL-
dudtnta vow v gvonotnoio g uedsédov (100%) paiveton
vau Oelyvouv GTL VITEQEYEL TV VITGAOLTMVY dUVaRKY dO-
ALV, TTOU ELEYYOUV T1) AELTOVQYLUY] LRAVETHTO TOV dEovaL
vro0diapos-vréguon-emvepotdia (Dybdal et al. 1994,
Dybdal 1997, Levy et al. 1999, Scott and Miller 2003). Avtd
empePordrdnre row amd 1o OeTnd droryvwotird amotéde-
opa ™ doxunc row ota 3 wrwoeldr), ov telnd eAEYYON-
xnav (eprotatird 1, 3 wow 4). H uévn emupiha&n elval o
%nivduvog mpdrinong evdovuyitdag amd ) deEapueBaldvn
(Dybdal et al. 1994, van der Kolk 1995), xwoig Sumg va €xet

1993, Scott and Miller 2003). The appetite of the affected
horses may be increased, decreased, as in case 4, or remain
normal (Colahan 1991, Scott and Miller 2003).

Polyuria-polydipsia, that has been reported in 39-76%
of equine hyperadrenocorticism cases worldwide, is
thought to be the result of glucocorticosteroid antagonism
of antidiuretic hormone (ADH) (secondary diabetes
insipidus), the compression of neurohypophysis by
intermediate lobe pituitary adenomas (central diabetes
insipidus) and the hyperglycemia-induced osmotic diuresis
(Paradis and Hines 2002, Scott and Miller 2003).
Evaluation of the history of our animals revealed the
presence of polyuria — polydipsia in cases 1, 2 and 4, that
was further confirmed in one animal (case 2) whose urine
specific gravity was lower than normal; this animal had
concurrent diabetes mellitus. Since polyuria-polydipsia is
usually detected in animals kept indoors (Reed 1998), it
may also have been exhibited by the donkey (case 3), but it
was missing, because of the animal’s outdoor lifestyle.
Unfortunately, it was not possible to get a urine sample
from this animal, the low specific gravity of which may have
confirmed the presence of polyuria — polydipsia.

The most common hematological abnormality in the
affected horses is lymphopenia, noticed in all 4 equine
patients (van der Kolk et al. 1993, Freestone and Melrose
1995, Scott and Miller 2003). Eosinopenia, also a common
abnormality, could not be evaluated, because, according to
our laboratory, the number of eosinophils in the peripheral
blood of clinically normal horses may reach zero level.
Finally, the other laboratory findings, including anemia
(cases 3, 4), mature neutrophilia (case 2) and monocytosis
(case 3), would all be attributed to chronic laminitis (Hood
1999).

Hyperglycemia and the accompanying glycosuria,
reported in 26-85% of cushinoid horses, is the result of the
development of diabetes mellitus secondary to the disease
(type III) (van der Kolk et al. 1993, Dybdal 1997). The
compatible with the disease serum biochemical abnor-
malities included the increased ALP (cases 1-3), ALT (case
3) and CK (case 2) activities and hypertriglyceridemia
(cases 1-4) (Auer et al. 1987, van der Kolk et al. 1993,
Paradis and Hines 2002, Scott and Miller 2003). On the
other hand, chronic laminitis could be incriminated for
hypoalbuminemia and hypocalcaemia, detected in 2 and 3
animals, respectively (Garner et al. 1977, Harkema et al.
1978, Hood 1999).

Despite the still existing dispute over the real value of
the overnight dexamethasone suppression test in the
diagnosis of equine hyperadrenocorticism, the encouraging
results of recent studies on the specificity and sensitivity of
this dynamic endocrine test indicate its superiority over the
other provocative tests in the evaluation of the hypo-
thalamic-pituitary-adrenocortical axis (Dybdal et al. 1994,
Dybdal 1997, Levy et al. 1999, Scott and Miller 2003). The
overnight dexamethasone suppression test was used to
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opatnenOel exel GTov epaEUECHN®E TO OLOVIXTLO TEW-
téroAho (van der Kolk 1998, Scott and Miller 2003). T
TV ATEWGVLON TOV VTTEVOVVOU AOEVHOUATOC THE VITOQPUONG
OTTALTETTOL 1] LOLYVITLRT] TOUOYQOPITL T)/%10L QLYY ELOYQOpiaL
VOTEQA OTT6 EVOOPAEPLA XOOTYNON CRIOYQUPLRTS OVOTAC
(Allen et al. 1988, van der Kolk 1997, Levy et al. 1999), wov
eV WITéEecaY VL YIVOUV YL aBaQd TEVIXOUS RO OLKO-
vourovg Adyoue.

210 7TEQLOTOTIXS 2, 0TO 0T0{0 1) OhOVTYTLOL doRLUY] KO-
TaoToM|g ue deEaueBaldvn dev €yive, eEautiog ™me dovn-
ONG TOV LOLOXTI{TH, 1) OLAY VWO TOU VITEQPAOLOETLVE POLOL-
ouov Ba el va Bemoelton oyedov otyovon, pe Bdon Ta
YOQORTNOLOTIRG CUUTTTAUOTA (VTTEQTEIYWON, VTTEQIOQWON,
evdovuyitda) rat ) drastiotwon coxyaedn dafrim.
Emonuoaivetat, GTL 1) GUVTQUITTIXT] TTAELOVOTNTO TV TTEQL-
oTaTROV 0oxyoe®dN drafrty oto dhoyo opelletol ota
AertovEywrac evepyd adevapara tov diduecov Aofov g
vrépuong (Staemptfli et al. 1988, Rivas 1998).

H mtepyolidn Bewpeital to pdopano exhoyng ot Be-
paute e TOV VTEQPAOLOETVEPELILOUOYU 0To dAoyo (Beech
1994, Levy et al. 1999, Scott and Miller 2003), eme1dny, ue
™V AENGT TGS OUYREVTRMONS TS doTapivie otov vtodd-
Aapo, avaotéhher ) ovvBeon twv memtdimv g POMC a-
76 10 dudueco hofé g vrdguong (Paradis and Hines
2002). H yo01iynon g mteyohidng umopel Spung va to-
rahéoel ratdmtmon, avope&ia, didppota, roMxd, dv-
onvola fy/row vteeidpmon (van der Kolk 1997, Paradis and
Hines 2002, Scott and Miller 2003) %o 10 ouvolMrd #60T0g
™mg epépov Conig Bepamelag elvan vtohoyiowo. T Tovg
ASyoug avtotc mpoTufnxre 1 fewpoxrgurttivy, Tov dpa 6-
TOE ARQLPOE 1) TEQYOLIDN, ahLd €xeL xaunAdTeQO RGOTOC.
Av %o 00L0UEVOL EQEVVNTES VTTOOTNEICOVY GTL 1) ATOEEE-
ENOT| ™S ATtS TO EVIEQO TOV AAGYOU HEV EIVAL LRAVOTTOL-
wxn (Lloyd et al. 2003, Scott and Miller 2003), to Hepa-
TEVTLRG QTTOTEAETUA TS UEAETS wog Oev €de1Ee ndTL Té-
TOLO, Ao e 0Ta 2 Ghoya, ota omoio HSOnre, SomoTe-
Onre onuovTLRY VITOYXDENOT TV CUUTTOUATWV, O OYETL-
%A WrEO XEoVIKO ddompa. Agv vrtdoyel ougiolio 6t
Bowuorpurtivn meéme vo donpuaoTtel, ue omwotd oxedia-
OUEvee HeAETEC RO LEYOAITEQO aLBUS QAGYWV UE VITEQ-
PAOLOETILVEPOLOLOUS, VLol VoL WToQETEL VoL aELohoyN Ol na-
MiteQA 1 ATTOTEAECUOTIRGTNTA TNG.

H tpéyvmwon eEagptdrar o peydho Badud ams v xhi-
vrr] elova Twv TeoofefAnuévav Chmv ot Waitepa o-
76 TV Taovaio M Gy evdovuyitdag, n omoia oty ®ohv-
TEQN TEQUTTMON TV vdveL emupuiaxtiny (Scott and Miller
2003). H mpdyvmon Ba prropotoe va BewenBel evvoiny row
ota 2 dhoya (mteguotatixd 1, 4) wov vropaidnxrav oe Og-
pamtelo ue femporuIttivn, amd To. osoia Hovo to €va. (Te-
oLotaTkd 4) mapovotale evdovuyitda.

confirm the tentative diagnosis in all three animals (cases
1, 3, 4). The only complication that may appear is the
dexamethasone-induced laminitis (Dybdal et al. 1994, van
der Kolk 1995), which, however, was not observed in any of
the cases undergone the overnight protocol (van der Kolk
1998, Scott and Miller 2003). Both technical and financial
difficulties prevented the use of computed tomography or
ventrodorsal radiography with contrast venography, that
reportedly demonstrate clearly large pituitary adenomas
(Allen et al. 1988, van der Kolk 1997, Levy et al. 1999).

The overnight dexamethasone suppression test was not
performed in case 2, because of the owner’s denial. In this
animal, hyperadrenocorticism was the most plausible
diagnostic option, because of the classical clinical findings
(hypertrichosis, hyperhidrosis, laminitis) and the con-
current diabetes mellitus, which, at least in the horse, is
almost always associated with the presence of functional
adenomas in the intermediate pituitary lobe (Staempfli et
al. 1988, Rivas 1998).

The current drug of choice in this equine endo-
crinopathy is pergolide (Beech 1994, Levy et al. 1999, Scott
and Miller 2003) that acts by increasing the concentration of
dopamine in the hypothalamus along with the inhibition of
POMC peptide release from the pars intermedia (Paradis
and Hines 2002). Nevertheless, its use in the horse is
occasionally accompanied by depression, anorexia, diar-
rhea, colic, dyspnea and/or hyperhidrosis (van der Kolk
1997, Paradis and Hines 2002, Scott and Miller 2003);
further, when it comes to life — long treatment, its high cost
is often prohibiting. In this study bromocryptine was used
instead, because it acts similarly to pergolide, is cheaper
and has fewer side effects. Although oral bromocryptine is
postulated to be poorly absorbed in the horse (Lloyd et al
2003, Scott and Miller 2003), the two treated horses (cases
1,4) showed a remarkable clinical improvement in a
relatively short period of time. However, well designed
studies with a larger number of affected animals are
needed to assess the efficacy of this medication.

Prognosis is at best guarded, especially if laminitis is
present, but in general it may vary according to the severity
of the clinical picture (Scott and Miller 2003). However,
prognosis was considered good in the two horses that
responded favorably to bromocryptine (cases 1, 4), taking
also into account the laminitis of case 4. [

MEPIOAIKO THE EAAHNIKHE KTHNIATPIKHE ETAIPEIAX 2004, 55(1)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2004, 55(1)



KOUTINAS C.K., SARIDOMICHELAKIS M.N., MYLONAKIS M.E., HAMHOUGIAS K., FYTIANOU A., DIAKAKIS N., KOUTINAS A.F. 33

BIBAIOI'PA®IA - REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Allen JR, Crisman MV, Barbee DD (1988) Diagnosis of equine
pituitary tumors by computed tomography-Part II. Compend
Cont Educ Pract Vet, 10: 1196-1200.

Auer DE, Wilson RG, Groenendijk S, Filippich LT (1987)
Glucose metabolism in a pony mare with a tumour of the
pituitary gland pars intermedia. Aust Vet J, 64: 379-382.

Beech J (1987) Tumors of the pituitary gland (pars intermedia).
In: Current Therapy in Equine Medicine II. WB Saunders,
Philadelphia,: 182 - 185.

Beech J (1994) Treatment of hypophysial adenomas. Compend
Cont Educ 16: 921-923.

Boujon CE, Bestetti GE, Meier HP, Straub R, Junker U, Rossi
GL (1993) Equine pituitary adenoma, a functional and
morphological study. ] Comp Pathol, 109: 163-178.

Colahan PT (1991) Diseases of the pituitary gland. In: Equine
Medicine and Surgery. 4th ed, American Veterinary Publications,
Goleta,: 1740-1745.

Couetil L (1996) New developments in equine Cushing’s disease.
Equine Pract, 18: 28 - 37.

Deem DA, Whitlock RH (1982) The pituitary gland. In: Equine
Medicine and Surgery II. American Veterinary Publications,
Santa Barbara,: 885 —890.

Dybdal NO, Hargreaves KM, Madigan JE, Gribble DH, Kennedy
PC, Stabenfeldt GH (1994) Diagnostic testing for pituitary pars
intermedia dysfunction in horses. J Am Vet Med Assoc, 204: 627-
632.

Dybdal N (1997) Pituitary pars intermedia dysfunction (equine
Cushing’s — like disease). In: Current Therapy in Equine
Medicine. 4th ed. WB Saunders, Philadelphia,: 499 — 501.
Evans LH, Sicgel ET, Hubben K (1968) Clinico-pathologic
conference. J Am Vet Med Assoc 152: 1778-1786.

Field JR, Wolf C (1988) Cushing’s syndrome in a horse. Equine
Vet J, 20: 301-304.

Fix AS, Miller LD (1987) Equine adrenocortical carcinoma with
hypercalcemia. Vet Pathol 1987, 24: 190-192.

Freestone JT, Melrose PA (1995) Hyperadrenocorticism. In: The
Horse: Diseases and Clinical Management. WB Saunders,
Philadelphia,: 1145-1148.

Garner HE, Hahn AW, Salem C, Coffman JR, Hutcheson DP,
Johnson JH (1977) Cardiac output, left ventricular ejection rate
and heart rate changes in equine laminitis hypertension. Am J
Vet Res, 38: 725-729.

Harkema JR, Robinson NE, Scott JB (1978) Cardiovascular,
acid-base, electrolyte and plasma volume changes in ponies
developing alimentary laminitis. Am J Vet Res, 39: 741-744.
Heinrichs M, Baumgartner W, Capen CC (1990) Immuno-
cytochemical demonstration of proopiomelanocortin — derived
peptides in pituitary adenomas of the pars intermedia on horses.
Vet Pathol, 17: 419 —425.

Hillyer MH, Taylor FGR, Mair TS, Murphy D, Watson TDG,
Love S (1992) Diagnosis of hyperadrenocorticism in the horse.
Equine Vet Educ, 4: 131 -134.

Hood DM (1999) Laminitis as a systemic disease. Vet Clin North
Am Equine Pract 15: 481-494.

20.

21.

22.

23,
24.

25.

26.

27

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

38.

39.

Levy M, Sojka JE, Dybdal NO (1999) Diagnosis and treatment of
equine Cushing’s discase. Compend Cont Educ 21: 766-769
Lloyd DH, Littlewood JD, Craig JM, Thomsett LR (2003)
Cushing’s disease. In: Practical Equine Dermatology. Blackwell
Publishing UK,: 105-108.

Loeb WF, Capen CC, Johnson LE (1966) Adenomas of the pars
intermedia associated with hyperglycemia and glycosuria in two
horses. Cornell Vet, 56: 623 — 626.

Love S (1993) Equine Cushing’s discase. Br Vet J, 149: 139 —153.

Orth DN, Holscher MA, Wilson MG, Nicholson WE, Plue RE,
Mount CD (1982) Equine Cushing’s disease, plasma immuno-
reactive proopiolipomelanocortin peptide and cortisole levels
basally and in response to diagnostic tests. Endocrinology, 110:
1430 - 1441.

Pallaske G (1932) Zur kasuistik seltnere Geschwulste bei den
Hausticren. Z Krebsforsch, 36: 342.

Paradis MR, Hines MT (2002) Endocrinology. In: Equine
Medicine Secrets. Hanley and Belfus, Philadelphia,: 47-64.
Raker CW, Fegley H (1965) Clinico-pathologic conference. J Am
Vet Med Assoc, 147: 848-860.

Reed SM (1998) Pituitary adenomas: equine Cushing’s discase.
In: Equine Internal Medicine. WB Saunders, Philadelphia,: 912 —
916.

Rivas L (1998) Endocrine pancreas. In: Equine Internal
Medicine. WB Saunders, Philadelphia,: 936-937.

Scott DW (1988) Equine hyperadrenocorticism. In: Large Animal
Dermatology. WB Saunders, Philadelphia,: 378-381.

Scott DW, Miller WH Jr (2003) Endocrine disorders. In: Equine
Dermatology. WB Saunders, Philadelphia,: 548 — 559.
Staemphli HR, Eigenmann EJ, Clarke LM (1988) Insulin
treatment and development of anti-insulin antibodies in a horse
with diabetes mellitus associated with a functional pituitary
adenoma. Can Vet J, 29: 934-936.

van der Kolk JH, Kalsbeek HC, van Garderen E, Wensing T,
Breukink HJ (1993) Equine pituitary neoplasia: a clinical report
of 21 cases (1990 - 1992). Vet Rec, 133: 594-597.

van der Kolk JH, Mars MH, van der Gaag I (1994) Adreno-
cortical carcinoma in a 12-year old mare. Vet Rec, 134: 113-115.
van der Kolk JH (1995) Diagnosis of cquinc hyperadreno-
corticism. Equine Pract, 17: 24-27.

van der Kolk (1997) Equine Cushing’s disease. Equine Vet Educ,
9:209-214.

van der Kolk JH (1998) Discases of the pituitary gland, including
hyperadrenocorticism. In: Metabolic and Endocrine Problems of
the Horse. WB Saunders, Philadelphia,: 41 —59.

van der Kolk JH, Ijzer J, Overgaauw PAM, van der Linde-Sipman
JS (2001) Pituitary — independent Cushing’s syndrome in a horse.
Equine VetJ, 33: 110-112.

Wilson MG, Nicholson WE, Holscher MA, Sherrell BJ, Mount
CD, Orth DN (1982) Proopiolipomelanocortin peptides in
normal pituitary, pituitary tumor and plasma of normal and
Cushing’s horses. Endocrinology, 110: 941 — 954.

ITEPIOAIKO THE EAAHNIKHE KTHNIATPIKHE ETAIPEIAZ 2004, 55(1)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2004, 55(1)


http://www.tcpdf.org

