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SARDS Case Report #6

Trilostane and Mitotane treatment
in a dog with Sudden Acquired Retinal Degeneration
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ABSTRACT

Purpose. To describe the clinical and laboratory findings,
treatment, and outcome of one dog affected with Sudden
Acquired Retinal Degeneration (SARD). Methods. Data
was collected retrospectively from the general practice
chart of a thirteen-year-old neutered male Miniature
Schnauzer. Case description. The dog was diagnosed
with SARD September 2007 and developed escalating
signs of PU/PD, PP, lethargy, confusion, ataxia, and
Gl distress during the four months post SARD-onset.
Diagnostic tests (urine cortisol creatinine ratio, low-dose
dexamethasone suppression test and ACTH-suppression
test) were inconclusive for Cushing’s disease. Two months
post-onset ACTH-suppression test results were again
normal. Three months post-onset ACTH-suppression test
results were equivocal. The general practice veterinarian
initially prescribed Trilostane 20mg PO BID. After 18
days Trilostane treatment was discontinued and Mitotane
125mg PO BID was prescribed along with Prednisone
1.25mg PO SID. Results. After 18 days of Trilostane
treatment the ACTH-suppression test was normal but the
client reported no improvement in clinical signs. Treatment
with Mitotane resulted in escalating clinical signs and
rapid physical deterioration. The dog was euthanized
after 10 days of Mitotane treatment. Conclusion.
The dog described here demonstrated clinical signs
suggestive of hypercortisolism but diagnostic test results
were inconclusive for Cushing’s disease. Treatment with
Trilostane and Mitotane exacerbated clinical presentation.
This pattern suggests clinical presentation may have been
the result of hyperestrogenism (adrenal exhaustion) rather
than hypercortisolism. Effects of Trilostane and Mitotane
treatment are discussed.

Plain English translation

This dog developed signs of ex-
cess adrenal gland activity in the
four months after SARD diagnoses,
including excessive thirst and urina-
tion (PU/PD), increased appetite
(PP), lack of energy, confusion, dif-
ficulty walking, and digestive upset.

A variety of tests were done to eval-
uate the dog for Cushing’s disease
(a tumor). Some of the test results
suggested Cushing’s disease, oth-
ers (the ACTH tests) did not. Af-
ter three months, and worsening
signs/symptoms, the ACTH test
results were finally “borderline” for
Cushing’s disease and treatment
was started. The first medication—
Trilostane—resulted in a normal
ACTH test but did not improve any
of the dog’s signs/symptoms. Mito-
tane (Lysodren®) actually caused
signs/symptoms to escalate. The
dog deteriorated rapidly and was
euthanized 10 days later.

The author suggests this was a
case of adrenal exhaustion (low
cortisol / high estrogen) rather than
Cushing’s disease. The author
discusses the unfavorable effects
these Cushing’s treatments have

during adrenal exhaustion. 7
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DESCRIPTION OF THE CASE

A thirteen-year-old, neutered male Miniature Schnauzer demonstrated persistent clinical signs
suggestive of abnormal adrenal activity during the four-month period following SARD diagnosis.

Severity of clinical signs escalated over time. (table 1)

Table 1. Clinical signs of elevated adrenal activity

September October November December January
2006 2006 2006 2006 2007

Clinical polyphagia | polyphagia | polyphagia polyphagia | polyphagia
presentation PU/PD PU/PD PU/PD PU/PD PU/PD

confusion confusion confusion confusion | confusion

pneumonia lethargy lethargy
ataxia ataxia

(Bold text indicates Gl distress | Gl distress
increasing severity)

A battery of adrenal function tests yielded equivocal results. A urine cortisol creatinine ratio (UCCR)
was suggestive of hypercortisolism. (table 2) A low-dose dexamethasone suppression test (LDDST)
supported a diagnosis of pituitary-dependant hyperadrenocorticism. (table 3) The ACTH-stimulation

test was negative for Cushing'’s disease. (table 4)

Table 2. Urine cortisol/creatinine ratio (Idexx Laboratories, Inc.)

9-18-06 Normal range

UCCR 29 <13.5

Table 3. Low-dose dexamethasone suppression test (Idexx Laboratories, Inc.)

LDDST 9-21-06 Normal range
baseline cortisol 6.1 1.0-6.0 ug/dL
post 4 hr dex 0.6 Less than 1.5
post 8 hr dex 1.8 Less than 1.5
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No treatment was initiated based on inconclusive results. The ACTH test was repeated two months

post-SARD onset (results normal). (table 4) Three months post-SARD onset ACTH test results were
equivocal at which time the general practice veterinarian prescribed Trilostane 20mg PO BID. Trilostane
treatment was discontinued after 18 days and Mitotane (Lysodren®) 125mg PO BID was prescribed

along with Prednisone 1.25mg PO SID.

Table 4. ACTH suppression tests post SARD (ldexx Laboratories, Inc.)

9-25:06 | 11-13-06 | 12-21-06 | 1°06-07
ACTH tests SARD onset ’2;’;; ;fszl"ny: Interpretation
treatment
baseline cortisol 3.1 4.3 5.9 6.6 2 - 6 ug/dL normal
post ACTH cortisol 8.7 7.2 9.4 6 - 18 ug/dL normal
20.9 18 - 22 ug/dL equivocal

>22 ug/dL consistent with
hyperadrenocorticism

<0.5 ug/dL consistent with
hypoadrenocorticism

RESULTS

The 18-day course of Trilostane resulted in a normal ACTH-suppression test (table 4) but the client

reported “no improvement whatsoever” in clinical signs. Additionally, the dog developed ataxia and Gl

distress (loose stools and flatulence).

During a 10-day course of Mitotane, the owner reported further exacerbation of PU/PD. Polydipsia
was described as “insatiable—all he wanted to do was drink.” Lethargy and confusion “increased

dramatically”. The dog was euthanized after 10 days due to rapidly deteriorating physical condition.
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DISCUSSION

Dogs affected with SARD routinely present with signs suggestive of hypercortisolism (1,2,3,4,5) but
only a minority are diagnosed with Cushing’s disease. (2,6) Early on, researchers speculated that this
hypercortisolism was the physiological response to some unidentified stress (5). SARD-affected dogs
also demonstrate elevated levels of adrenal sex hormones (androstenedione, estradiol, progesterones,
and testosterone) within the first year of blindness. (7,8) One explanation for this pattern of events is
Selye’s model of stress adaptation, which describes the progression from adrenal gland hyperactivity
(hypercortisolism) to adrenal gland exhaustion (cortisol insufficiency). In Selye’s model, adrenal activity
is marked by three stages: alarm, resistance, and exhaustion. (9)

During the alarm phase the body responds to stressors with increased hypothalamic-pituitary-adrenal
(HPA) activity and cortisol secretion. Cortisol production returns to normal when the stressor is resolved.
This is the normal, healthy response to psychological and physical stressors (irritation).

The resistance phase occurs following a prolonged period of stress. Elevated cortisol production
continues but falls to a level only slightly above normal. The HPA feedback loop fails. Cortisol production
continues unabated. (10)

In the final phase—exhaustion—the adrenal glands are unable to sustain elevated cortisol production.
When cortisol production falls (i.e., precursors are insufficiently converted to cortisol) levels of these
precursors (11-deoxycortisol and 17-OH-progesterone) accumulate prior to the block and are shunted
into the sex-hormone pathway. (figure 1) Levels of androstenedione, and later, estradiol and estrone
rise. (11) This pattern of adrenal exhaustion and elevated sex-hormone production has been identifed
in SARD-affected dogs. (12,13)

Figure 1. Steroidogenesis during adreno-cortical exhaustion
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Clinical presentation of adrenal exhaustion —

Hyperestrogenism produces effects similar to hypercortisolism including, confusion, fatigue, depression,
agitation, pancreatitis, and seizures in humans, (16-22) renal disease, and bone marrow depression
in dogs (23,24); immunoglobulin suppression, hepatic dysfunction, increased mast cell activity, and
thyroid binding in both species. (15,19,25,26) Estrogen-treated rats experience PU/PD and an inability
to concentrate urine. (27,28)

Increases in related sex-hormones, such as progesterone, androstenedione, and testosterone cause
polyphagia, heat intolerance, acne, obesity, and alterations in coat growth. (29, 30,31)

Severely depleted cortisol results in anorexia, weakness, abdominal pain, weight loss, vomiting, and
diarrhea. Without treatment, severe hypocortisolism is fatal. (32,33)

Table 5. Diagnostic tests and related adrenal activity

Cortisol

Estrogen

11-deoxycortisol

Normal Range

September October November December January 2007
2006 2006 2006 2006 Y
Diagnostics UCCR: High
LDDS:
suggestive
of PDH
cauvocal | | ACTH
ACTH: Normal ACTH: Normal qu Normal prior to
prior to L
. ysodren
Trilostane
. SARD Trilostane Lysodren
Adrenal activity ® onset started @ @ started
1 [ |
1 High 1 (
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Interpretation of Diagnostics —

High levels of hormone precursors contribute to false positive results in
conventional diagnostic tests. Cortisol precursors such as 11-deoxycortisol
and 21-deoxycortisol demonstrate high cross-reactivity on the Urine Cortisol
Creatinine Ratio (UCCR) test. (34) During adrenal exhaustion, elevated levels
of these precursors erroneously contribute to high “cortisol” readings in dogs.

Humans with secondary adrenal insufficiency have demonstrated normal
cortisol responses to corticotropin injection (ACTH stimulation). (35)
Researchers have postulated that the normal ACTH dose overstimulates the
adrenals, producing falsely adequate responses. Low dose ACTH tests are
more sensitive in identifying mild adrenal deficits in humans. (36)

False positive results are also well described in the low-dose dexamethasone
suppression test. Since this test is not routinely performed on patients
with adrenal insufficiency or adrenal hyperplasia (elevated sex-hormone
production) little data exists as to expected outcomes in such cases.

Effects of Treatment —

Trilotstane is a competitive inhibitor of 3p-hydroxysteroid dehydrogenase
(3p-HSD) the enzyme that mediates the conversion of pregnenolone to
progesterone. Trilostane also inhibits the action of 11p-hydroxylase, the
enzyme that converts 11-deoxycortisol to cortisol. (figure 2) Consequently,
levels of 11-deoxycortisol, 17-OH progesterone, androstenedione, and
estradiol rise in dogs treated with Trilostane. (37)

Trilostane is highly effective in treating classic cases of hyperadrenocorticism.
However, in cases of adrenal exhaustion—in which cortisol production wanes
and clinical signs result from elevated sex hormones—Trilostane treatment
merely duplicates the underlying pathogenesis, further suppressing cortisol
synthesis and increasing sex-hormone production.
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The UCCR test
picks up several
other hormones
and can falsely
include them in
the cortisol “total”
— hormones that
are elevated during
adrenal exhaustion.
This may be true
for other Cushing’s

tests as well.
Research in hu-
mans suggests

that the standard
ACTH test is not
good at identifying
mild failure of the
adrenal glands.

During adrenal
exhaustion, when
the body is having
trouble producing
cortisol and pre-
cursor hormones
are piling up, add-
ing Trilostane only
compounds the
problem.
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Mitotane (Lysodren®) is also an effective treatment of hyperadrenocorticism. By
binding to the mitochondria, Mitotane treatment results in progressive necrosis of
the zona fasciculate and with prolonged use, the zona reticularis (38) resulting in
a therapeutic decline in cortisol levels.

However, in cases of adrenal exhaustion, Mitotane-induced destruction of the
adrenal cortex has the clear potential to induce iatrogenic hypoadrenocorticism by
suppressing what little cortisol production exists. As with Trilostane use, Mitotane
treatment would compound the underlying pathogenesis in these cases (i.e.,
reduce cortisol production further) ultimately resulting in an Addisonian-type crisis.
Weakness, ataxia, and Gl upset would follow, as reported in this case.

Figure 3. Steroidogenesis with Mitotane use
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In humans, low-level glucocorticoid replacement therapy successfully modulates
elevated sex hormone levels. Glucocorticoid replacement reduces chronic ACTH
secretion via the hypothalamic-pituitary-adrenal feedback mechanism, thereby
reducing activity in the sex-hormone pathway. (39,40,41,42,43) This pattern has
also been demonstrated in SARD-affected dogs. (12,13,44)

CONCLUSION

The dog described here demonstrated diagnostic test results inconclusive for
Cushing’s disease and clinical signs exacerbated by conventional Cushing’s
treatments. The author suggests that clinical presentation was the result of
hyperestrogenism rather than hypercortisolism—as recently reported in other
SARD-affected dogs.

Differential diagnosis of adrenal disease in SARD-affected dogs is crucial.
In cases of elevated sex-hormone production, therapies that further disrupt
cortisol pathways may be detrimental. Owners of SARD-affected dogs should
be encouraged to pursue adrenal estrogen testing for signs of elevated adrenal
activity.

Lysodren de-
stroys the portion
of the adrenal
gland that pro-
duces cortisol. In
cases of adrenal
exhaustion when
the body already
has difficulty
producing  cor-
tisol, Lysodren
treatment can be
unsafe.

Adrenal exhaus-
tion easily gives
the impression
of Cushing’s dis-
ease. That's why
these  medica-
tions have been
used in the past.
However, any
treatment  that
interferes  with
cortisol produc-
tion will simply
compound the
problem.

It's crucial to de-
termine whether
a dog has Cush-
ing’s disease or,
in fact, has adre-
nal exhaustion.
This is done by
testing levels of
adrenal estrogen
and/or other sex
hormones. Corti-
sol replacement
therapy has
been benéeficial
for a number of
SARD dogs with
adrenal exhaus-
tion. 7
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Overview of case

Cortisol

Estrogen

Adrenal exhaustion
— initial —

Following a prolonged
period of stress or
irritation, adrenal
gland function
becomes exhausted.
Cortisol production
begins to fail.
Previously elevated
levels of cortisol
temporarily drop
within the normal
range.

High

Normal Range

Adrenal exhaustion

— advanced —

As adrenal exhaustion progresses, cortisol
levels drop below normal. The brain attempts
to increase cortisol production (via continual
ACTH secretion). This only increases levels
of precursors and sex-hormones (estrogen,
progesterone, and androgens). Elevated
sex-hormones cause clinical signs that mimic
Cushing’s disease.

During this phase, adrenal glands may still be
able to “rise to the challenge” of an ACTH test,
but they produce insufficient cortisol for daily

needs.

Trilostane is
used to treat
Cushing’s
disease because
it interferes with
—and reduces—
cortisol
production.
When used in
cases of adrenal
exhaustion

(i.e., cases
when cortisol
production is not
elevated), sex-
hormone levels
rise further and
clinical signs

do not improve.

September October November December January
2006 2006 2006 2006 2007
Clinical polyphagia polyphagia polyphagia polyphagia polyphagia
. PU/PD PU/PD PU/PD PU/PD PU/PD
presentation confusion confusion confusion confusion confusion
pneumonia lethargy lethargy
ataxia ataxia
Gl distress
Diagnostics UCCR: High
LDDS:
suggestive
of PDH
EAS\ToHc:aI ACTH: Normal
ACTH: Normal ACTH: Normal qu prior to
prior to Lysodren
Trilostane
Adrenal aCtiVity SARD Trilostane Lysodren
® onset started @ @ started
1

Lysodren is
used to treat
Cushing’s
disease
because it
destroys the
portion of the
gland that
produces
cortisol.

When used in
cases of adrenal
exhaustion,
Lysodren will
destroy what
little cortisol is
being produced
and clinical signs
will escalate.




Copyright © Caroline D. Levin. December 17, 2007. Pending publication in Dogs, Diet, and Disease, second edition.

ACKNOWLEDGEMENTS

The author wishes to thank E. Bentley DVM, A. vander Woerdt DVM, K. Abrams DVM, E. Holt DVM, A.
J. Simpson DVM, and W. Dean MD for discussing their work in this area.

REFERENCES

1. Acland GM, Irby NL, Aguirre GD, Gross S, Nitray SF, Notarfrancesco K. Sudden acquired retinal degeneration
in the dog: clinical and morphologic characterizations of the “silent retina” syndrome. Proceedings of the 15"
Annual Meeting of the College of Veterinary Ophthalmologists 1984; 15: 86-104.

2. van der Woerdt A, Nasisse MP, Davidson MG. Sudden Acquired Retinal Degeneration in the dog: clinical
findings in 36 cases. Progress in Comparative Ophthalmology 1991; 1: 11-18.

3. Vainisi SJ, Schmidt, GM, West CS, Anderson R, Herrmann H, Ketring K, Font RL. Metabolic toxic retinopathy
preliminary report. Proceedings of the14™ Annual Meeting of the College of Veterinary Ophthalmologists 1983;
14: 76-81.

4. Abrams KL, Gareen LF, Marchand KN. Factors associated with canine Sudden Acquired Retinal Degeneration
Syndrome (SARDS): 350 cases (abstract). Proceedings of the 32" Annual Meeting of the College of Veterinary
Ophthalmologists 2001; 32: 11.

5. Acland GM, Aguirre GD. Sudden Acquired Retinal Degeneration: clinical signs and diagnosis. Proceedings of
the 17" Annual Meeting of the College of Veterinary Ophthalmologists 1986; 17: 58-63.

6. Holt E, Feldman EC, Buyukmihci NC. The prevalence of hyperadrenocorticism (Cushing’s syndrome) in dogs
with sudden acquired retinal degeneration (SARD) (abstract). Proceedings of the 30" Annual Meeting of the
College of Veterinary Ophthalmologists 1999; 30: 35.

7. Carter RT, Bentley E, Oliver JW, Miller PE, Herring IP. Elevations in Adrenal Sex Hormones in Canine Sudden
Acquired Retinal Degeneration Syndrome (SARDS) (abstract). Proceedings of the 34" Annual Meeting of the
College of Veterinary Ophthalmologists 2003; 34: 40.

8. Personal correspondence with E. Bentley DVM, June 3, 2005.
9. Selye H. The Stress of Life revised edition. McGraw-Hill, Incorporated: New York, 1976.

10. Young EA, Vasquez D. Hypercortisolemia, hippocampal glucocorticoid receptors, and fast feedback
(abstract). Molecular Psychiatry 1996; 1: 149-159.

11. Hughes IA, Adrian JL. Adrenal Disease in Childhood: Clinical and Molecular Aspects. Karger Publishers,
Switzerland, 2000.

12. Levin C. Sudden Acquired Retinal Degeneration, associated pattern of adrenal activity, and hormone
replacement in three dogs — a retrospective study. Proceedings of the 38" Annual Meeting of the College of
Veterinary Ophthalmologists 2007; 38: 32.

9



Copyright © Caroline D. Levin. December 17, 2007. Pending publication in Dogs, Diet, and Disease, second edition.

13. Levin C. Sudden Acquired Retinal Degeneration, associated pattern of adrenal activity, and hormone
replacement in a Brittany Spaniel — case report. Proceedings of the 38" Annual Meeting of the College of
Veterinary Ophthalmologists 2007; 38: 33.

14. Jeffries MK. Safe Uses of Cortisol third edition. Charles C. Thomas Publisher, Ltd, Springfield, 2004.

15. Plechner AJ. Cortisol abnormality as a cause of elevated estrogen and immune destabilization: Insights for
human medicine from a veterinary perspective. Medical Hypothesis 2004; 62: 575-581.

16. Sohrabji F. Estrogen: a neuroprotective or proinflammatory hormone? Emerging evidence from reproductive
aging models (abstract). Annals of the New York Academy of Sciences 2005; 1052: 75-90.

17. Bush TL, The adverse effects of hormonal therapy (abstract). Cardiology Clinics 1986; 4: 145-152.

18. Bagshaw S. The combined oral contraceptive. Risks and adverse effects in perspective (abstract). Drug
Safety 1995; 12: 91-96.

19. Rossi GV. Side-effects and possible complications of oral contraceptive drugs (abstract). American Journal
of Pharmacology 1966, 138: 127-136.

20. Foldvary-Schaefer N, Harden C, Herzog A, Falcone T. Hormones and seizures (abstract). Cleveland Clinical
Journal of Medicine 2004; 71: 11S-18S.

21. Goldenberg N, Wang P, Glueck CJ. An observational study of severe hypertriglyceridemia, hypertriglyceridemic
acute pancreatitis, and failure of triglyceride-lowering therapy when estrogens are given to women with and
without familial hypertriglyceridemia (abstract). Clinica Chimica Act: International Journal of Clinical Chemistry
2003; 332; 11-19.

22. Parker WA. Estrogen-induced pancreatitis (abstract). Clinical Pharmacy 1983; 2: 75-79.

23. Hart JE. Endocrine pathology of estrogens: species differences (abstract). Pharmacology Therapeutics
1990; 47: 203-218.

24. Zayed |, van Esch E, McConnell RF. Systemic and histopathologic changes in beagle dogs after chronic daily
oral administration of synthetic (ethinyl estradiol) or natural (estradiol) estrogens, with special reference to the
kidney and thyroid (abstract). Toxicologic Pathology 1998; 26: 730-741.

25. Vasiadi M, Kempuraj D, Boucher W, Kalogeroitros D, Theoharides TC. Progesterone inhibits mast cell
secretion (abstract). International Journal of Immunopathology and Pharmacology 2006; 19: 787-794.

26. Blum M, Zacharovich D, Pery J, Kitai E. Lowering effect of estrogen replacement treatment on immunoglobulins
in menopausal women (abstract). Revue frangaise degynecologie et d’obstetrique 1990; 4: 207-209.

27. Carlberg KA, Fregly MJ, Fahey M. Effects of chronic estrogen treatment on water exchange in rats (abstract).
American Journal of Physiology—Endocrinology and Metabolism 1984; 247: E101-E110.

28. Longhurst PA, Kauer J, Leggett RE, Levin RM. The influence of ovariectomy and estradiol replacement on
urinary bladder function in rats (abstract). Journal of Urology 1992; 148: 915-919.

10



Copyright © Caroline D. Levin. December 17, 2007. Pending publication in Dogs, Diet, and Disease, second edition.

29. Landau RL, Poulos JT. The metabolic influence of progestins (abstract). Advances in Metabolic Disorders
1971; 5: 119-147.

30. Derman RJ. Effects of sex steroids on women’s health: implications for practitioners (abstract). American
Journal of Medicine 1995; 1A: 137S-143S.

31. Naessen S, Carlstrom K, Garoff L, Glant R, Hirschberg AL. Polycystic ovary syndrome in bulimic women—an
evaluation based on new diagnostic criteria (abstract). Gynecological Endocrinology 2002; 22: 388-394.

32. Felman EC, Nelson RW. Canine and Feline Endocrinology and Reproduction, Third edition. Saunders, St.
Louis, 2004.

33. Wilson W. Preventing a fatal outcome in Addison’s disease. Journal of the Academy of Physician’s Assistants
2004; 17: 35-38.

34. Oh TH, Han HR, Park HM. Determination of urinary cortisol-creatinine ratios by sequential thin layer
chromatography and ELISA in dogs (abstract). Journal of the Korean Society of Veterinary Science 1999; 39:
1006-10012.

35. Cunningham SK, Moore A, McKenna TJ. Normal cortisol response to corticotropin in patients with secondary
adrenal failure (abstract). Archives of Internal Medicine 1983; 143: 2276-2279.

36. Abdu T, Clayton N. The low-dose synacthen test for the assessment of secondary adrenal insufficiency
(abstract). Current Opinion in Endocrinology and Diabetes 2000; 7: 116-121.

37. Oliver JW. Steroid profiles in the diagnosis of canine adrenal disease. Proceedings of the 25" American
College of Veterinary Internal Medicine Forum 2007; 25: 471-473.

38. Thompson NW, Allo, MD. Management of acute hypercortisolism (abstract). World Journal of Surgery 1982;
6: 748-756.

39. Deaton M, Glorioso JE, , Mclean, DB. Congenital Adrenal Hyperplasia—Not really a zebra. American Family
Physician 1999; 59: 1190-1196.

40. Johannsen TH, Ripa CP, Reinisch JM, Schwartz , Mortensen EL, Main KM. Impaired cognitive function in
women with congenital adrenal hyperplasia (abstract). Journal of Clinical Endocrinology and Metabolism 2006;
91: 1376-1381.

41. Warne GL, Grover S, Zajac JD. Hormonal therapies for individuals with intersex conditions: protocol for use
(abstract). Treatments in Endocrinology 2005; 4: 19-29.

42. Rosenfield RL, Lucky AW. Acne, hirsutism, and alopecia in adolescent girls. Clinical expressions of androgen
excess (abstract). Endocrinology and Metabolic Clinics of North America 1993; 22; 507-532.

43. Guthrie GP, Wilson EA, Quillen DL, Jawad MJ. Adrenal androgen excess and defective 11-beta-hydroxylation
in women with idiopathic hirsutism (abstract). Archives of Internal Medicine 1982; 142: 729-735.

44. Levin C. Hormone replacement in a Beagle affected with Sudden Acquired Retinal Degeneration Syndrome
(SARDS). Pending publication in Dogs, Diet, and Disease: An Owner’s Guide to Diabetes Mellitus, Pancreatitis,
Cushing’s Disease and More, Second edition. Lantern Publications, Oregon City, date TBA.

11



