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METHODS FOR DIAGNOSING COGNITIVE IMPAIRMENT
CROSS REFERENCE TQ RELATED APPLICATIONS
11}1}{}1} This application  claims  priocity  to (L8, Provisionsl  Application Seddal  No.
#1/651182 filed May 24, 2012, the diselosure of which is im:m'mf;zu.»::d herein by this reference,
BACKGROUND OF THE INVENTION
Field of the Invention

(90021 The invention relates generally to methads for diagnosing cognitive unpairment in

canines and particularly o methods for diaguosing cognitive impainment in canmes by
measuring body temperature.

Description of Related Ast
(0063}  Aged or aging canines frequently suffer soms degree of cogritive lmpainment. Canine
Cognitive Dysfunction Syadrome (CCDS) s the age related deterioration of cognitive abilies.

Canines with CCDS exhibit various behavioral disorders, For example, they may not respond to

their name or familar commands, mayv get lost or confused even in familiar surronndings, may

no fonger greet or respond o their owners or visitors, may exhibit diminished daytime activity,
may walk in circles, may shun affection, and may lose bladder or bowel control. Early detection

of cognitive tmpairment will help bealtheare professionats and pet owners make informed
choices about reducing the visk of developing CDS in therr canipes. Nutritional supplementation
has a potentially valuable role to play in maximizing the benefit of therapy o torms of Increasing
the canines’ quality of life. Key to this benefit is the carly detection of cogmitive impairment
thereby enabling canines to receive the niost appropriate care,

10004]  Body tewperatures evele up and down throughout the day as part of the cireadian
rhytiun. Canines with cognitive impairment typically experience an altevation o thelr cleadian
rhythnis

[003]  There remains & need for diagnosing cognitive impairment 1 canises to provide the
most appropriate and effective level of treatment. The use of body temperature as an indicator of
cognitive tmpairment provides a sivaple and conventent method for veterinary elinicians and pet-
aeners, Such treatment will improve the canine’s gaality of Hfe, The present {ovestion satisties
thiz need.

SUMMARY OF THE INVENTION
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{0006] 1t is, therefore, an object of the prosent invention o provide methods for diagnosing

s

-.U:IHH;‘\ e ‘iii.l‘.&“f.? 1CHT 10 CAnInes,

(0007}  This and other objects we achioved using methods for onosing  cognifive

irapainment in a canine that fnvolve measuding a fivst body temperature of the canine from abowm
1.5 to about 3 hours after waking: measuring & second body temperatuee of the camne from
about § to about 13 hours after mzasuring the {irst body tevperature; and determining that the
canine 15 cognitively impatred i the frst body temperature is less than 0.6°C lower than the

second body temperature.

S

{60081 Other and further ob_}eatﬁ} features, and advantages of the present invention will be
readily apparent to those skilled m the art

DETAILED DESCRIPTION OF THE INVENTION

Drefinitions

(009)  The term “canine” means amy caning susceptible o or suffering fom cognitive
impairment,
J0016]  The term “dog” means all domestivated canines, including working dogs and pet dogs.
0011} The term “senior” means a canine of an age having an invrsased visk for age-related
disease, e, cognitive impatrment, but may or may not have obvious physieal or behavioval
characteristics of aging. For example, for dogs, “senior™ weans an age of from about 7 vears to
about 11 vears, or older,
(0012} The term “comparable control caning”™ means g canine of the same species and type o
an individual canine evaluated at two different thmes.
[6013]  The teom “diagnosing” means determining if a canine s sufferiog fromw or predicting if

the canine is Hkely o developing cognitive impairment,

!

[0014]  As used horeln, ranges are used heretn in shorthand, 50 as to avoid having to list and

o

deseribe each and every value within the range. Any appropriate value within the range can be
selected, where appropriate, as the upper value, lower \-v'afiue,, or the terminus of the rangs,

B015]  As used herein, the singular form of & word inchudes the pharal, and vice versa, unless

the cantext clearly dictates otherwise, Thus, the veferences "2, "an”, and “the” are generally

inclusive of the plurals of the respecti vz terms, For example, reference o Va method™ nctudes a

slarality of such “methods.”™ Similarly, the words “comprise”, Ycomprises”, and “comprising”
£ 3 _

are o he Dmerpreted inclusively vather than exclusively. Likewise the lerws Vinclude™,
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“including” and “or” should all be construed to be inclusive, unless such a construction is clearly
prohiblied from the context,
0016} The methods and compositions and other advances disclosed here are sot Hntted to

y because, as the skilled artizan

ot

sarticular methodology, protocnls, and reagents deseribed hernt

0

‘wrther, the terminology wsed herein is for the puapose of

will appreciate, they may vary. 1
describing particular embodiments only, and i3 not intended to, and does not, Hmit the scops of
that which is disclosed or claimed.
[0017]  Uinless defived otherwise, all technical and scientific terms, terms of art, and acronyms
used herein have the meanings commmonly wnderstood by pne of ovdivary shifl in the art i the
fleld(s) of the invention, of in the fleld(s) where the fevw 5 used.
{0018]  All patents, patent applications, publications, techuical andior sc holarly articles, and
ather references cited or referred o herein are in thelr entivety incorporated herein by reference
in the exient alfowed by law. The discussion of those references is intended werely to SUITBNArizs
the assertions made thersin, No admission is made that any such patents, patent applications,
pablications or references, or any portion thereof, are relevant, material, or prior arl. The right to
chatlenge ihe accuracy and perlinence of any assertion of such patents, patent applications,
publications, and other references as velevant, material, or prior art s spevifically reserved,

The fnvention
[0019]  Inone aspect, the inveution provides methods for diaguosing cognitive impainment A
canine. The methods comprise measuring a first body tempsrature of the canine from abows 003
to about 2 hours after waking; measuring a second body temaperature of the canine from about 8
1o about 13 hours after measuring the first body femperature; and defermining that the canine s
cognitively impaired if the first body lewporatire is less than 0.6°C lower than the second body
femperature.

(00261 in one emsbodiment, both the frst temperatire and the second temperature are less than

8021 In various embodiments, the first body temperature of the canine 13 measwred fron 03
to ahoul 3 hours after waking: preferably from about 1 to about 2.5 howrs after waking; more

sreferably from abow 1o about 2 hours after waking,

oy

{0022]  In various embodiments, the second body temper is measured at abowt § to about

13 hours after measuring the first body temperaiure, preferably from about ¥ to abowt 17 howrs

v
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after mosasuring the first body temperatare, more preferably from about 9 to about 11 howrs after
measuring the fivst body wwmperature
{0023]  In another aspect, the invention provides methods for dlagnosing vognitive i pament
in o canine. The methods comprising measuring a first body temperatare of the camine at about 6
am to about 11 am; measuring a sccond body temperaties of the canine at abowt 4 pm to about
11 pmy and determining that the canine is cognitively fmpaired i the first body tormperature i
tess than 0.6°C lower than the second body temperature,
(0024] 1o one embodiment, both the first temperature and the second temperature are tess than
38°CL
[0025]  In varicus embodiments, the first body wemperature of the canine is measured at about &
amt to about 11 am, preferably at about 7 am o 10 am, more preferably at about 8 s to 10 am.
{0026] In another embodiment, the second body temperature is measured at about 4 pm 1o
about 11 pm, proferably at about § pm o abowt L1 poy, wore preferably at about 6 pro to about §
prm. [ one erubodiment, the second body temperature s measured at about 7 pm.
0271 1o various embodiments, the canine is & dog. In one embodiment, the dog is a senior
dog. In another embodiment, the serdor dog is 9 ov more years of ag
[0028] The inventions are based upon the discovery that body temperature in cognitively
impaired canines is lower compared to body temperature in cﬁ;m’iparabie control canines that are
sot cogritively impatred. fn addition, it was discovered that the range ot daily body temperature
in cognitively impaired cavsines is lower compared o comparable control canines that are ot
cognitively impaired. The inveotion allows wveterinary and other clinicians o use body
femperaie to determine whether the canine is lkely to develop cognitive impairment or 18
sutfering from u.sgni.five impainment and whother thers 15 a need for further diagnostivs ov
treatments. Having established the need for further diagnostics or freatments using the simple
methed for the invention, the cost and risk of such further more expensive or Invasive
diagnnstics o ireatiments are justitied.

EXAMPLES

hy 1,

[8029]  The invention can be further llustrated by the following exanples, alt hough it will be

anderstond that these examples are included merely for purposes of iHustration and are not

intended to Hmit the scope of the inveniion unless otherwise specilically wdicated.
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Example 1
0030]  Sixty (60) dogs were selected from a pool of seventy dogs, which were at least eight
vears of age. The selection was based on memory performance wsing a variable delay non-
matching 1o position task {(varDMNMP). First, the dogs were placed in three no-overiapmng

groups that were defined as

Group A High Performing Memory (HPMJ, N=12
Group B Low Performing Memory (LPM), N=24

Group O Moderate Performing Memory (MPM), N4

[0031]  DNMP testing was carried out at baseling and again after 45 days. Dogs were teste don
three~choice varDNMP for 10 baseline days, and for 14 days during retest. All DNMP testing
will consist of variable-delaved testing in which delays of 20 and 99 seconds will ocowr with

erual freguency over the 12 test tials per day, resulting in 60 tials for each delay during
haseline and 84 trials for cach delay during retest. The delays will occur randomly within the test
sessions, with the constraingt that each delay will cecur on exactly 6 mals,

(00321 Core body temperature was measured based on rectal temperatipe collected during the
haseling phase and end-of-study phase. Core body temperature readings were regorded at 8aM
¢+ 30ming), 10 AM (& 30mins), T PM (% 3Uming), 3 BM (& 30mins), 7PM { 30mins), and 130

AM {1 [Sounsl

0833} To establish whether the varDNMP baseline groupings had different core body
teroperatures, the coutrel canines from cach of the three groups were compared during the
baseline portion of the study. As detatfed in Table 1, the LPM canines bad mean core { reotal)
hody temperature readings that were gquantisatively lower at all 6 time points recorded within &
24 hour period compared to the HPM and MPM canines. Of particular importance was the 7 pm
recording, which demonstrated the peak body temperature. LPM dogs had a {1.44°C tower body
temperature at this peak Ume compared to HPM and MPM canines. Refernng to Table 1, the
data shows that body temperature can be used to diagnose cogaitive impairment in canines,

Table 1
Body Temperature Data ol Control Dogs MN=36} Regorded at Maltiple Tunes

Dring the Day of the Baseline Phase

L R00 AM | 10:00 AM | LOOPM | 300 PM | T00PM | 130 AM
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HPM Dogs | 37.46 37.38 37,77 37.73 38.26 3783
MPEM Dogs | 3741 17,48 3776 3774 38,24 37.75
LPM Dogs | 3724 1 3728 37.55 37.33 37.82 37,61

{0034} In the specification, there have been disclosed typical preferred embodiments of the
invention. Although specific terms are employed, they are used i a generic and descriptive sense
ondy and not for purposes of limitation, The scope of the invention 1§ set forth in the claims,
Obwviously many modifications and variations of the invention are possible in ight of the above
teachings. 1t is therefore to be understond that within the scope of the appended clanms, the

invention may be practiced otherwise than as specifically deseribed.
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CLAIMSN

7]

I

A method for diagnosing cognitive impairment in a canine comprising

s measuring a fivst body temperature of the canine from about (L5 10 about 3 hours after
waking:

b, measuring a second body temperature of the canine from about 8 1o about 13 hours
after measuring the first body temperature; and

1

¢. determining that the canine is cognitively impaired if the first body temperature i3
fess than 0.6°C lower than the second hody temperature.

The method of claim 1 wherein the first bady temperaturg of the canine 18 measwed from

2.5 hoors after waking.

The method of claim 1 wherein the first body temperature of the camne i3 measured from

about 1 to about 2 hours after waking.

The method of claim 1 wherein the second body temperature of the eanine is measared

from about 9 1o about 12 howrs after measuring the frst body tomperature.

The method of claim 1 wherein the second body temperature of the canine 18 measured
om about 9 to about 11 hoars affer measuring the {irst body temperature.

The method of claim 1 wherein the canine v a dog.

A

The method of claim & wherein the dog is a senior dog
The method of claim 7 wherein the senior dog is 9 or more years of ags.
The methosd of claim 1 wherein both the fest tempesatire and the second temperature are

feas than 387,

. A method Tor diagnesing cognitive impairment i & caning comprising

a. measuring a fivst body temperature of the canine at about & an o about 11 any
b, measuring a second body temperature of the canine at about 4 pm to abowt 11 poy
and

determining that the canine is cognitively impaired i the first body temperature is

Lk

tess than 0.6°C lower than the second body temperature
The method of clain 10 wherein the first body temperature of the caming ¢ measured at

about 7 am o about 10 am.



WO 2013/177262 PCT/US2013/042193

12

LAY

uiman

16"

CThe method of clatm 10 whereln the second body teraperature of the canine

4, The method of laim 10 wherein the second body temperatare of the canine

The method of claim 10 wherein the first body temperature of the canine ts measured at

about §.am 1o abowt 10 am.

N

is megsured
at abouat 3 pmto abowt L] pm

5 mieasured

e

at about 6 v to about 8 pm.

The method of claim 10 wherein the second body temperature of the canine is measured

at about 7 pro.

The method of claim 10 wherein the canine is a dog.

P The mothed of claim 16 wherein the dog is a sexdor dog.
8.
19

The method of claim 17 wherein the sentor dog is @ or more years of age.

The method of claim 10 wherein both the fivst terperture and the second femperature

e
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Claims 1-19 relate to a method of diagnostic on animal body, because they
comprise the four steps acknowledged to form a diagnostic method
practised on the animal body. In claims 1 and 10, the step of 'measuring
a first/second body temperature' constitutes the examination phase ,
whereas the step of 'determining that the canine is cognitively impaired
if [...]" comprises the comparison ,finding of any significant deviation
with standard value ('[...] 0.6 °C lower than [...]') and thedecision
phase . Moreover, the claims 1-19 explicitly refer to a 'method for
diagnosing cognitive impairment in a canine'.

This Authority is not required to search the present application with
respect to the aforementioned claims (Article 17(2)(b) PCT and Rule
39.1(iv) PCT). Consequently, no International Search Report and no
Written Opinion (Rule 67.1 PCT in combination with Rule 43bis.1(b) PCT)
have been established with respect to them.

The applicant's attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guidelines C-1V, 7.2),
should the problems which led to the Article 17(2) declaration be
overcome.
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