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Use of selegiline in 3 Cases of Canine Pituitary-dependent Hyperadrenocorticism

Joo-Min Kim, Cheol-Yong Hwang, Jung-Hee Youn, Hwa-Young Youn' and Hong-Ryul Han

College of Veterinary Medicine, Seoul National University, Seoul, Korea

Abstract : Pituitary-dependent hyperadrenocorticism (PDH) was diagnosed with history taking, physical exam-
ination, complete blood count, serum chemistry profiles, abdominal radiology, ultrasonography and adrenal
function tests in 3 dogs. Their clinical signs were polyuria, polydipsia, polyphagia, bilateral symmetrical truncal
alopecia and secondary infection in skin or urinary tract. Especially one dog showed severe clinical signs such as
calcinosis cutis and delayed wound healing. These 3 dogs were diagnosed as PDH, and treated with selegiline
1-2 mg/kg/day sid PO. 2 dogs with clinical signs of PDH were disappeared and improved, but | dog with severe
illness progressed gradually despite of selegiline and mitotane application, and eventually died.
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Fig 1. Sonograms of hyperplasia of bilateral adrenal glands of
the case 3. Their sizes were about 19-20 mm in the length and
8-9 mm in the width in both adrenal glands. (A) Left adrenal
gland (B) Right adrenal gland



458 HER - e -
k7t A5 Eo] 9lsith. ACTH A=+ AlgelA Oh: 57.69 pg/di,

th: 60.0 pg/dlZ A= A3} A= F cortisolo] BF o =
A 234 =t F olo] LDDSTAA Ohell 40.05 ug/dl,
8hell 33.94 ug/diE A3 A A 4%k, HDDSTNA
Ohell 58.94 pg/dl, 8hell 6.33 pg/dIE Blwd oA He WA
< B

(o))}
ol

AAeh BR 2wz B
Q= 2% 24 9 )%
A BA 5

o] B HakpA oJEy w4l

e

VMR = kY HgY,
Ho|x| ggten
asline cortisol®] {5-

A% AL 87

Z selegiline® @ ] E3}
AeH OB 2 mgkg si
A& Fokgt
T R thert
E& AERA gsken
uha], ] Fo] Fofo] MR vehtr] ARt FoF
8% % LDDST 23} Oholl 15.53 ug/dl, 8hel] 25.29 ug/dI=
A cortisolo] o= A& wol A7le A AL 2
FEog FAEHRNCH 8h Foll 2388 ¥ wolAl= F H
AR A7t ebs
o] #x= selegilineol] T3t W3
mitotane®. A FSAAT A&
FERE sl FA o7 R
Bl tig v A
= #HAtsidct.

=

A

e 38

=
T

R

ke A 2 9 e
o 2l 24 2ol SR

S =
O,

o

HollA FA4l 4 7% &
Hog M3l o=4Y 7
Q) 87} o]Fo] Hom oFE XEA| Hr} AEEo]
the Hrt AR FA7kRE o g7t 7P Esi
Fof X3 e 23]y A7)t AEEL mitotane 59
g7t o & Aoew By g uk o 2 g3
5 2 Feol oFE X B FA mitotane, ketoconazole,
selegiline® 2 W¥m| zHz} A, ©hyfo] TpEX|gt 79| w5l
A o)y FA HAE e dRFY A8l o= A= &
A7F AF HSoh ok okge] Male ¥Eo] Ax WEz}
o] ARAH A, FJALY] HE Toll wEl dERRA "ol
A1 93 7% 315 X8olA 7HY EsHA ol &E= oF
E2 mitotane® 2 F4l Fd o] &duel WdtE MEgHo
2 #1231 glucocorticoid®] H#8|E ZAAF|E ol
SRS B, o4, A8 B Fo] RzkBo| glom HA

o

=
A

ng;] .

&3 - S

WY S AU S HE
oI}, The Aol
o] Slek. mitotaneSlelE FIA )N LElZO)= G4 o

AA91 ketoconazoleo] AFRE7|% dh=d] &3/} mitotane

of Wa| 717 B4 kw7 FAF a3 BAge] ]
wj o) Bol AMgaiA ekt
Az el olFg 24l W gFe) A=l 2loid

NEZL FE2H selegiline 8-S AE3HT TP, o] 2L
Aol 4] Parkinson's disease®] X} Zof F0l @2 oHEoln
F2o= 7Hollx¢] PDHO} RET 51 W up glom
el = A2 Age] XsAZNE 7k B glupe,
A EEEA] 7 FE (pars intermedia)ollAe] ACTH £¥8]<
dopaminedl] ¢J81A] &A= = 3l=A2] dopamine ZHol
ol3lA] ACTH AJ4to] S7HE & UL AFH o2 ¥k
oA Tl 9 7le gxlFo] WA ol A st
TFA &N oF 30%E AHAEHA FT}. dopamine
W oobl Akl §4-(Monoamine oxidase, MAO)S ¢J&ll wj
% w24 WAL= monoamine oxidase type B(MAO-B)
o] A& Parkinson's disease, Alzheimer's disease?} 7+
A7 HPAF ARolX STk FFS Bolw sfolr o)
& FA 4 7% FRIFE ol 7 UM
A& Aoz A7 AT} Selegiline> A7 LT b
MAO-B Asli#| 2 MAO-Boll 2/§ dopamine 3]
TAAZ]AL dopamine®]| §AF} BHIE FIHAI7IH, Al
dopamine®?] ANE4E ZAAA dopaminergic toneS
7THAFOZH ACTHS] BHE AAgc T3 selegilinel]
£ free radical®] AJARS ZHAATE &7} Qo] A HE
38 7 = AP a8y B, AFE, A3
24 5 I A AHGRHRL AlA ezt £4
A &Y RA 9 7e

L

7F
=
=
o
=
o

L g2 -
M orlo e

oo g

A

B} g5 At Fal
ojEA oI 2olg Al AA 7% Ale 4
g Foe § e g =] ks A
o] 7pd & olth. g HAERY Y Tl 3p,
7t8o] wrkehe 3, mitotaneXH 2 &) wel vehd
A %e te F 5 HEE Avh e FaR8o] A gl
The & Aol slew B4l 94 7% Aslse] A E 7t
sA4°] A9l 817] dfE) ©]v] mitotaneoll /3ol AF7IALL
F2kgo] 4lg ERjol|A| Hgo] shsditt. o] oFEe] AREAl
BRI Fo] ARRE QX tricyclic antidepressant$} 72+
thZ MAO-inhibitor-} meperidinec]t} TS opioide} 7o)
AvkslH kg

UREHS] selegiline®] X|F protocolS 1mg/kg/day sid=
Folg AlRER] 30-60U Foll YA $49] @23 LDDST
2 A8 WS A&, o] gihd oA A& 7hs

X,

=]
=
(<)

3 A 3R 2mgkg/dayR SHAT)L 2T AfAo]
Achd thE X5 WS A Esjof gt} BE FoRg 4]

AR 245 <ol W S AMAe) UERS 24709
A%} AY SE AR,



Mol sl sl 2al

Selegiline®] thet HalA] &4 F41 92 75 &
o] X& ¥kl tigh Bile tidsitt. Bruyettes'oll 25}
PDH=Z % gk 7)9] 83%7} X85 AIZEHA] 1-209 =t
of 53k H2hg glo] FEH & sk Ad=EAT
B3 skd FEo) ¢l Jle] PDHY A5 3 A & A9
g ¢ e okl AFEE sclegiline FASFATLE LY
Reusch52l ¢&}H PDHZ Hehube 1oula]e] 7folA
selegiline® @ X|F53g A & F7}, ohiF 4, HSgE
9 WA 5 ol A3 S Wk iAAE Ho
71 BFAT A g Aol AE A2 10wk F 20},
Wt gl A 4vle], Q8] oshEl 4l 4nlels PDH A
Fof selegilineS W5 AMEshe 21 vlA3EA] frial W
BXi=

o] ZElolMe PDHE Zd 23 selegiline X85 e
case7} 3vle] Hroll H#] o} FAY foldS 7HAAL B
o] F5E8 WA= g5 2y S9 13 S8 29 &
Alefalel o] "Rt 23 7Y 5 HF HuH o 2 o
W, W o] voksk SRl A AlA AV GE
3t PDH3AlAM = Bdgh B218 glo] i S7de] /A=
Ath= A, LDDSTOA Aol ¥Ad24Q0 d4E Jepidd
H BANME selegiline-8 F A4 BHAR o) Sk
H 58 vFo] Ho} selegilinedll g k= whgo] EUH
Aoz g Fal 39 Fxter= dWrEl PDHY| F
F el T A, Ag 2 S, AR X AA T
12 ¢ A SA7IRIE ol yebskor HAA A
9 dele A otskE A JANEER] A4 R FA
%2 AEin). o] gxte] A9 selegilineol] Wik A= kg
o] Yeh}r] Hell 1 Z=2ElE ¥Fol WH 2 A&
S1& Qg 7+ A7|e] 7150l oln] ZaEe] UA7] Wil
AE dhgo] £X ¥okd Ro2 AlRHETh EI A=
WA gE HakpAleh Fal Bl FAll o] A717E &)
1 o2 ) o} XFof| £FS Yo F Utk B
27F A XN E o] ARHNE TR wAE

5
]

olN

(E

N

)

2 oy
o

O
I

k. Selegiline®] X189 285 Ju, HAYE, N8
b2 ol glofok shar AR AlA A% ey
WA 2L ] HEkeA oEA B
=
[e)

slojof @t} 2ejmz ok §h

ZolgH ASHE selegilineX| & A=sl & 9t slvkr A}
ER2l=

SelegilineX| & 34 Fol| et &% 5 3= mitotane
02 XFA|S] ACTH A5 AlgA3 AAAo2 XaEWe-§
A F Ade HAES FAF ol gltke Holth. Sele-
sline F41 FA & FATlE FER ofly AH|Zol=
T AAAE oh7] wiEo) ACTH A= Algo|v Fo
slsl 2] AAPF A5 jEge] dehol] QlojA HE &3
o] F1X] erom’ ALP, cholesterol 50] #& ¥ A=
PR AN ¥IZkEel Bolrrt vro} PDHY| tigh X wh

35} W QASH WETE A8 HAbIEE oA MY

344 7)

5 ax1zoel selegiline H& 459

o] ARZ selegiline®] &ae} ZAdol e AFE ol
oJshd 15%e] ollA & el Arg Arr Ast H]
2EAS W A& Folls A Az o} AT 83%
o] MelMs PFHozNt sjade) HAH. ZER AEHF
drtlelE AA) AEE IRt thE APdF wEe
2 selegiline®] & ¥H-& #&AY 4 Qloh. 22U E F
golMe A S8 M FAlol A& drpeE o
A AFelM A Az Eoles AL s

oo the, WA BE, SR HsslAe] 29, S
AN 5o QA FHL F BHOE B AU V& B
guge] vad anize] Mold Eo) 2 8% WA By
&5 24, B4 9d JE A 52 EUE 98 5
gz F4 Sd 75 AFOR AVUIL selegiline®
2 AE 39k Al vlel 3 T rlelolis thest thee] 7

&, gme) A, 3% % Sm geje] A4, B2l F71et
& !
°]

i}

H

=
r>~
i)
e
o

o Bize] vEEr Zth

selegiline®] &7} wjekal
2 selegilined §HEol 2
A oA FA #E dRF
B ZAog ®Borr)

o023

1. Bruyette DS, Ruehl WW, Entriken T, Griffin D, Darling L.
Management of canine pituitary-dependent hyperadrenocorticism
with L-deprenyl(Anipryl). Vet Clin North Am Small Anim
Pract 1997, 27(2): 273-286.

2. Bruyette DS, Ruehl WW, Smidberg TL. Canine pituitary-
dependent hyperadrenocorticism: a spontaneous animal model
for neurodegenerative disorders and their treatment with L-
deprenyl. Prog Brain Res 1995; 106: 207-215.

3. David SB, William WR. L-Deprenyl in the treatment of
canine pituitary-dependent hyperadrenocorticism, In: Current
Veterinary Therapy X III. Philadelphia: WB Saunders Co.
2000: pp 364-365.

4. Dunn KJ, Herrtage ME, Dunn JK. Use of ACTH stimulation
tests to monitor the treatment of canine hyperadrenocorticism.
Vet Rec 1995; 137(2): 161-165.

5. Edward CF. Hyperadrenocorticism, In: Textbook of veterinary
internal medicine. Philadelphia, WB Saunders, Co, 2000, pp
1460-1488.

6. Feldman EC, Nelson RW. Comparative aspects of Cushing's
syndrome in dogs and cats. Endocrinol Metab clin North Am
1994; 23(3): 671-691.

7. Forrester SD, Troy GC, Dalton MN, Huffman JW, Holtzman
G. Retrospective evaluation of urinary tract infection in 42



460

11.

12.

13.

14.

15.

16.

17.

o@% °

dogs with hyperadrenocorticism or diabetes mellitus or both. J
Vet Intern Med 1999; 13(6): 557-560.

. Gould SM, Bainse EA, Mannion PA, Evans H, Herrtage ME.

Use of endogenous ACTH concentration and adrenal
ultrasonography to distinguish the cause of canine
hyperadrenocorticism. J Small Anim Prac 2001; 42(3): 113-
121.

. Greco DS, Peterson ME, Davidson AP, Feldman EC,

Komurek K. Concurrent pituitary and adrenal tumors in dogs
with hyperadrenocorticism: 17 cases (1978-1995). ] Am Vet
Med Assoc 1999; 214(9): 1349-1353.

. Hess RS, Ward CR. Diabetes mellitus, hyperadrenocorticism,

and hypothyroidism in a dog. ] Am Anim Hosp Assoc 1998;
34(3): 204-207.

Hoerauf A, Reusch C. Ultrasonographic characteristics of
both adrenal glands in 15 dogs with functional adrenocortical
tumors. J Am Anim Hosp Assoc 1999 May-Jun; 35(3): 193-
199.

Kaser-Horz B, Sanders HM. Ultrasonography of the adrenal
glnad in dogs. Schweiz Arch Tierheikd 1995; 137(6): 258-
264.

Mack RE. Screening tests used in the diagnosis of canine
hyperadrenocorticism. Semin Vet Med Surg (Small Anim).
1994 Aug; 9(3): 118-122.

Meij BP. Hypophysectomy as a treatment for canine and
feline Cushing's disease. Vet Clin North Am Small Anim Prac
2001 Sep; 31(5): 1015-1041.

Michael EH. Canine hyperadrenocorticism, In: BSAVA
manual of small animal endocrinology. 2nd ed. Cheltenham:
BSAVA. 1998: pp 56-73.

Nichols R. Complications and concurrent disease associated
with canine hyperadrenocorticism. Vet clin North Am Small
Anim Prac 1997; 27(2): 309-320.

Nichols R. Concurrent illness and complications associated
with canine hyperadrenocorticism. Semin Vet Med Surg

&43

- 313

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

(Small Anim). 1994; 9(3): 132-136.

Nichols R. Problems associated with medical therapy canine
hyperadrenocorticism. Probl Vet Med 1990; 2(4): 551-556.
Owens JM, Drucker WD. Hyperadrenocorticism in the dog:
canine Cushing's syndrome. Vet Clin North Am Small Anim
Prac 1977; 7(3): 583-602.

Peterson ME. Medical treatment of canine pituitary-dependent
hyperadrenocorticism (Cushing's disease). Vet Clin North Am
Small Anim Prac 2001; 31(5): 1005-1014.

Peterson ME. o,p-DDD(mitotane) treatment of canine
pituitary-dependent hyperadrenocorticism. J Am Vet Med
Assoc 1983; 182(5): 527-528.

Reusch C, Hahnle B. Laboratory parameters for thetrol of the
course of therapy of canine Cushing's syndrome. Tierarztl
Prax 1991; 19(1): 102-106.

Reusch CE, Steffen T, Hoerauf A. The efficacy of L-deprenyl
in dogs with pituitary-dependent hyperadrenocorticism. J Vet
Intern Med 1999; 13(4): 291-301.

Richard WN. Hyperadrenocorticism in dogs, In: Small animal
internal medicine. Mosby, Co, 1998, pp 775-792

Rijnberk A, Belshaw BE. An alternative protocol for the
medical management of canine pituitary-dependent
hyperadrenocorticism. Vet Rec 1988; 122(20): 486-488.
Ruehl WW, Rruyette DS, DePaoli A, Cotman CW, Head E,
Milgram NW, Commings BJ. Canine cognitive dysfunction as
a model for human age-related cognitive decline, dementia
and Alzheimer's disease: clinical presentation, cognitive
testing, pathology and response to L-deprenyl. Prog brain Res
1995; 106: 217-225.

Schelling CG. Ultrasonography of the adrenal ginad. Probl
Vet Med 1991; 3(4): 604-617.

Thuroczy J, Balogh L, Huszenicza G, Janoki GA, Kulcsar M.
Diagnosis of hyperadrenocorticism in dogs as compared to
human diagnostic methods: a review. Acta Vet Hung 199§;
46(2): 157-173.



