
(12) 
(19)

(54)

(51)

(21)

(87)

(30)

(31)

(43)
(44)

(71)

(72)

(74)

(56)

STANDARD PATENT 
AUSTRALIAN PATENT OFFICE

(11) Application No. AU 2011319319 B2

Title
Biomarker for Alzheimer's disease or mild cognitive impairment

International Patent Classification(s)
G01N 33/50 (2006.01) G01N 33/68 (2006.01)
G01N 33/15 (2006.01) G01N 33/92 (2006.01)

Application No: 2011319319 (22) Date of Filing: 2011.06.23

WIPO No: WO12/053255

Priority Data

Number
2010-235203 
2010-282938 
61/424885

(32) Date
2010.10.20
2010.12.20
2010.12.20

(33) Country
JP 
JP 
US

Publication Date: 2012.04.26
Accepted Journal Date: 2015.07.30

Applicant(s)
Eisai R&D Management Co., Ltd.

Inventor(s)
Sato Yoshiaki;Aoshima Ken;Bernie Francois

Agent / Attorney
Davies Collison Cave, L 15 1 Nicholson ST, MELBOURNE, VIC, 3000

Related Art
Guntert A et al. "Plasma gelsolin is decreased and correlates with rate of decline 
in Alzheimer's disease". J Alzheimers Dis. 2010;21 (2):585-96
Schneider P et al. "Biological marker candidates of Alzheimer's disease in blood, 
plasma, and serum". CNS Neurosci Ther. 2009 Winter;15(4):358-74. Epub 2009 
Oct 14. Review.
Asano ASAMI et al., "Alzheimer-byo no Shindan Seibutsugakuteki Marker Kensa 
Ketsueki AB"?Japanese Journal of Clinical Medicine, 2008, vol.66, special extra 
issue 1, p 232-236
Yoshiaki SATO et al. "Metabolomics Gijutsu o Mochiiru Alzheimer-byo no 
Aratana Biomarker Tansaku", Symposium on Biomedical Analytical Sciences 
Koen Yoshishu, 21 July 2010 (21.07.2010), vol.23, p196-197



(12) Λ (c S-5 L' τ 'A Hfl £ H tz m l^tti
(19) OiDWRfW» S^»O

(43) a B 
2012 4 £ 26 0(26.04.2012)

2010-235203 2010 10 20 0(20.10.2010) JP
61/424885 2010 12 20 0(20.12.2010) US

2010-282938 2010 12 20 0(20.12.2010) JP

(51)
G01N33/50 (2006.01)
GOIN33/15 (2006.01)

GOIN33/68 (2006.01)
GOIN33/92 (2006.01)

(21) PCT/JP2011/064487

(22) 2011 6 23 B (23.06.2011)

(25) agthgoiiS: B^i§

(26) B^i§

(30) ISTcHT'— :

(71) tWA (3ka^^ <
x—■ T — )G ■ T> K ■ Τ'J — ■ 
y > h χζ^-fi (Eisai R&D Management Co., Ltd.) 
[JP/JP]; T 1128088 EΦΓJH E3T § 6
§10·^ Tokyo (JP).

(72)
= (75) (^HtOl'T©^): (ίΜ ftBfi

(SATO Yoshiaki) [JP/JP]; T 3002635 < IS'
= Wc$5T@ 1 3 I—
== $ iff FJT A Ibaraki (JP). # g fil (AOSHIMA
= Ken) [JP/JP]; T 3002635 Ό < 5
— T§lS±te3 I—

A Ibaraki (JP). A)l· — I 7 7 > 7 7 (BERNIE
Francois) [CA/JP]; T3002635 < IS'

= ^_5TgiS±te3 I—
Ibaraki (JP).

= (74) RS A: 5UIL H (HASEGAWA Yoshiki
etal.); T 1000005 EA© A — T § 1

MY PLAZA (B_JH££H 
9® oamsmifi 

Tokyo (JP).

(81) ts^a (^To^L'ay. ±τωϊί^ωΒΡΜ£ 
iS^'nTtb): AE, AG, AL, AM, AO, AT, AU, AZ, BA, 
BB, BG, BH, BR, BW, BY, BZ, CA, CH, CL, CN, CO, 
CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FI, 
GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS, 
JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, 
LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, 
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PE, PG, PH, 
PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, 
SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, ZA, ZM, ZW.

(84) Ih^b(^TcD&iDay. £τοΐίί£ΐ0)£ί^{£ 
iS^'nTtb): ARIPO (BW, GH, GM, KE, LR, LS, MW, 
MZ, NA, SD, SL, SZ, TZ, UG, ZM, ZW), ZL — f 
(AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ "J / ·\ 
(AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, 
GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, 
NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI 
(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, 
NE, SN, TD, TG).

ίΜΜΊ 4.17 t ξ> ΐ ίΐ:

II16 ΐ tL T (ίΜΜΙ] 4.17(v))

- asusm (^m 21^3))

W
O

 20
12

/0
53

25
5 A

l (54) Title: BIOMARKER FOR ALZHEIMER'S DISEASE OR MILD COGNITIVE IMPAIRMENT

(54)^3^0^^, : V-fj-

(57) Abstract: Desmosterol alone, the combination of desmosterol and amyloid beta, the combination of desmosterol and gel­
solin, and the combination of desmosterol, amyloid beta, and gelsolin can be used as in-blood biomarkers for Alzheimer's disease 
or mild cognitive impairment. Provided are: a method using these biomarkers for evaluating the effect of candidate substances for 
treatment agents for Alzheimer's disease or mild cognitive impairment; a method for assisting in the diagnosis of Alzheimer's dis­
ease or mild cognitive impairment; and a method for diagnosing Alzheimer's disease or mild cognitive impairment.

(57)^^: τλΐλτΠ-JUI», ΤχέχΤΠ-/Ιλ&ΙΧΤ5 off 0^fi<^fc>tU τλΈλτ
π-ΙΙζ&ΐΧύΓ/Ι/'/υ >0ffl^-^l7-ti-afclXlC7:'XzEX7La-JL·. 7 S a -Ϊ

Τ/Ι/'7/\Ύν-^ΧΙίβ£ϊ££Β·ΐΕ0ΐί[ΐΦΑΎ4-ν-Λ-<!: LTiiJfflnJtbl?fe60 ZtLb0A



FP11-0177-00

5

10

15

20

25

30

DESCRIPTION
Title of Invention

BIOMARKER FOR ALZHEIMER'S DISEASE ORMILD COGNITIVE IMPAIRMENT 
Technical Field

[0001] The present invention relates to a biomarker for Alzheimer's disease or mild 
cognitive impairment More specifically, the present invention relates to a method for 
evaluating the effect of a candidate for a therapeutic agent for Alzheimer's disease or mild 
cognitive impairment, a method for aiding the diagnosis of Alzheimer's disease or mild 
cognitive impairment, and a method for diagnosing Alzheimer's disease or mild cognitive 
impairment
Background Art

[0002] A biomarker is very useful for diagnosing and monitoring the progress of a disease, 
and is important for screening patients, monitoring side effects, aiding for the selection of an 
appropriate treatment and discovering a new drug. In Alzheimer's disease, Αβ (amyloid 
beta) 1-42 and phosphorylated tau protein in the cerebrospinal fluid are currently considered 
to be the most useful biomarkers (Non Patent Literatures 1 and 2).
Citation List

Non Patent Literature

[0003] Non Patent Literature 1: Ibach et al., "Cerebrospinal fluid tau and beta-amyloid in 
Alzheimer patients, disease controls and an age-matched random sample," Neurobiol. 
Aging., 2006; vol. 27 (no. 9): p. 1202-1211.
Non Patent Literature 2: Bouwman et al., "CSF biomarker levels in early and late onset 
Alzheimer's disease," Neurobiol. Aging., 2009; vol. 30 (no. 12): p.1895-1901.
Non Patent Literature 3: Koelsch et al. "Alterations of cholesterol precursor levels in 
Alzheimer's disease," Biochim. Biophys. Acta., 2010; vol. 1801 (no. 8): p.945-950.
Non Patent Literature 4: Guentert et al., "Plasma Gelsolin is Decreased and Correlates with 
Rate of Decline in Alzheimer’s Disease," J. Alzheimer’s. Dis., 2010; vol. 21 (no. 2): 
p.585-596.
Summary of Invention

Technical Problem

[0004] However, for the above biomarkers, use of the cerebrospinal fluid is required, and, 
in particular, collecting the cerebrospinal fluid every time the time-dependent change of 
Alzheimer pathology is monitored imposes an enormous burden on the patient, and thus a 

1



FP11-0177-00

5

10

15

20

25

30

low invasive biomarker using blood or the like, has been demanded.
Solution to Problem

[0005] Desmosterol is a precursor of cholesterol. In Alzheimer's disease, it is thought 
that the disorder of cholesterol metabolism has occurred, and documented that the 
desmosterol level in the cerebrospinal fluid of patients with Alzheimer's disease is lower than 
that of healthy elderly people, while the desmosterol level in the plasma remains unchanged 
(Non Patent Literature 3). The present inventors found that, inconsistent with this finding, 
the desmosterol level in plasma of patients with Alzheimer's disease is lower than that of 
healthy elderly people, and the desmosterol in plasma can be used as a biomarker for 
Alzheimer's disease. Further, the present inventors found that desmosterol alone enables 
diagnosis of the mild cognitive impairmenh manifesting the mild cognitive dysfunction 
which is a pre-existing disease of Alzheimer's disease.
[0006] Furthermore, the present inventors found that the combination of desmosterol and 
amyloid beta in blood when used as a biomarker enables more accurate diagnosis of 
Alzheimer's disease or mild cognitive impairment than when desmosterol alone in blood is 
used as a biomarker.
[0007] Furthermore, the present inventors found that the combination of desmosterol and 
gelsolin in blood, or the combination of desmosterol, amyloid beta and gelsolin in blood, 
when used as a biomarker, enables more accurate diagnosis of Alzheimer's disease or mild 
cognitive impairment than when desmosterol alone in blood is used as a biomarker. It is 
known that the plasma gelsolin level is low in patients with Alzheimer's disease (Non Patent 
Literature 4).
[0008] Specifically, the present invention provides the following [ 1] to [28].
[1] A method for evaluating an effect of a candidate for a therapeutic agent to treat 
Alzheimer's disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level in blood of a non-human animal;
a step of administering a candidate to the non-human animal;
a step of measuring a desmosterol level in blood of the non-human animal after the 

candidate is administered; and
a step of providing an indicator of being potential for the candidate to be effective 

in treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in 
blood of the non-human animal after the candidate is administered is higher than the level 
before the candidate is administered.
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[2] A method for evaluating an effect of a candidate for a therapeutic agent to treat 
Alzheimer's disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level in blood of a first non-human animal;
a step of administering a candidate to a second non-human animal;
a step of measuring a desmosterol level in blood of the second non-human animal 

after the candidate is administered; and
a step of providing an indicator of being potential for the candidate to be effective 

in treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in 
blood of the second non-human animal after the candidate is administered is higher than the 
desmosterol level in blood of the first non-human animal to which the candidate is not 
administered.
[3] A method for evaluating an effect of a candidate for a therapeutic agent to treat 
Alzheimer's disease or mild cognitive impairmenk the method comprising:

a step of measuring a desmosterol level in a blood sample of a subject before a 
candidate is administered;

a step of measuring a desmosterol level in the blood sample of the subject after the 
candidate is administered; and

a step of providing an indicator of being potential for the candidate to be effective 
in treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in 
blood of the subject after the candidate is administered is higher than the desmosterol level in 
blood before the candidate is administered.
[4] A method for aiding diagnosis of Alzheimer’s disease or mild cognitive 
impairment, the method comprising:

a step of measuring a desmosterol level in a blood sample of a subject; and
a step of providing an indicator for potentially having Alzheimer's disease or mild 

cognitive impairment when the desmosterol level in blood of the subject is lower than a 
reference value.
[5] A method for diagnosing Alzheimer's disease or mild cognitive impairment, the 
method comprising:

a step of measuring a desmosterol level in blood of a subject; and
a step of identifying Alzheimer’s disease or mild cognitive impairment when the 

desmosterol level in blood of the subject is lower than a reference value.
[6] A method for selecting a patient which is likely to benefit from a therapeutic effect
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of a candidate for a therapeutic agent to treat Alzheimer's disease or mild cognitive 
impairment, the method comprising:

a step of measuring a desmosterol level in a blood sample of a subject; and
a step of providing an indicator of a patient to be administered with a candidate for 

a therapeutic agent to treat Alzheimer's disease or mild cognitive impairment when the 
desmosterol level in blood of the subject is lower than a reference value.
[7] A method for predicting a therapeutic effect of a candidate for a therapeutic agent to 
treat Alzheimer's disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level in a blood sample of a subject; and
a step of providing an indicator of being potential for the candidate to be effective 

in treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in 
blood of the subject is lower than a reference value.
[8] A method for evaluating an effect of a candidate for a therapeutic agent to treat 
Alzheimer's disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level and an amyloid beta level in blood of a 
non-human animal;

a step of administering a candidate to the non-human animal;
a step of measuring a desmosterol level and an amyloid beta level in blood of the 

non-human animal after the candidate is administered; and
a step of providing an indicator of being potential for the candidate to be effective 

in treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in 
blood of the non-human animal after the candidate is administered is higher than the level 
before the candidate is administered, and Αβχ-42 or Αβχ-42/Αβχ-40 in blood of the 
non-human animal after the candidate is administered is higher than that before the candidate 
is administered.
[9] A method for evaluating an effect of a candidate for a therapeutic agent to treat 
Alzheimer’s disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level and an amyloid beta level in blood of a first 
non-human animal;

a step of administering a candidate to a second non-human animal;
a step of measuring a desmosterol level and an amyloid beta level in blood of the 

second non-human animal after the candidate is administered; and
a step of providing an indicator of being potential for the candidate to be effective 
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in treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in 
blood of the second non-human animal after the candidate is administered is higher than the 
desmosterol level in blood of the first non-human animal to which the candidate is not 
administered, and Αβχ-42 or Αβχ-42/Αβχ-40 in blood of the second non-human animal after 
the candidate is administered is higher than Αβχ-42 or Αβχ-42/Αβχ-40 in blood of the first 
non-human animal to which the candidate is not administered.
[10] A method for evaluating an effect of a candidate for a therapeutic agent to treat 
Alzheimer's disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level and an amyloid beta level in a blood 
sample of a subject before a candidate is administered;

a step of measuring a desmosterol level and an amyloid beta level in the blood 
sample of the subject after the candidate is administered; and

a step of providing an indicator of being potential for the candidate to be effective 
in treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in 
blood of the subject after the candidate is administered is higher than the desmosterol level in 
blood before the candidate is administered, and Αβχ-42 or Αβχ-42/Αβχ-40 in blood of the 
subject after the candidate is administered is higher than that before the candidate is 
administered.
[11] A method for aiding diagnosis of Alzheimer's disease or mild cognitive 
impairment, the method comprising:

a step of measuring a desmosterol level and an amyloid beta level in a blood 
sample of a subject; and

a step of providing an indicator for potentially having Alzheimer's disease or mild 
cognitive impairment when the desmosterol level in blood of the subject is lower than a 
reference value, and Αβχ-42 or Αβχ-42/Αβχ-40 in blood of the subject is lower than a 
reference value.
[12] A method for diagnosing Alzheimer's disease or mild cognitive impairment, the 
method comprising:

a step of measuring a desmosterol level and an amyloid beta level in blood of a 
subject; and

a step of identifying Alzheimer's disease or mild cognitive impairment when the 
desmosterol level in blood of the subject is lower than a reference value, and Αβχ-42 or 
Αβχ-42/Αβχ-40 in blood of the subject is lower than a reference value.
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[13] A method for selecting a patient which is likely to benefit from a therapeutic effect 
of a candidate for a therapeutic agent to treat Alzheimer's disease or mild cognitive 
impairment, the method comprising:

a step of measuring a desmosterol level and an amyloid beta level in a blood 
sample of a subject; and

a step of providing an indicator of a patient to be administered with a candidate for 
a therapeutic agent to treat Alzheimer's disease or mild cognitive impairment when the 
desmosterol level in blood of the subject is lower than a reference value, and Αβχ-42 or 
Αβχ-42/Αβχ-40 in blood of the subject is lower than a reference value.
[14] A method for predicting a therapeutic effect of a candidate for a therapeutic agent to 
treat Alzheimer's disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level and an amyloid beta level in a blood 
sample of a subject; and

a step of providing an indicator of being potential for the candidate to be effective 
in treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in 
blood of the subject is lower than a reference value, and Αβχ-42 or Αβχ·42/Αβχ·40 in blood 
of the subject is lower than a reference value.
[15] A method for evaluating an effect of a candidate for a therapeutic agent to treat 
Alzheimer's disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level, an amyloid beta level and a gelsolin level 
in blood of a non-human animal;

a step of administering a candidate to the non-human animal;
a step of measuring a desmosterol level, an amyloid beta level and a gelsolin level 

in blood of the non-human animal after the candidate is administered; and
a step of providing an indicator of being potential for the candidate to be effective 

in treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in 
blood of the non-human animal after the candidate is administered is higher than the 
desmosterol level in blood before the candidate is administered, Αβχ-42 or Αβχ-42/Αβχ-40 
in blood of the non-human animal after the candidate is administered is higher than that 
before the candidate is administered, and the gelsolin level in blood of the non-human animal 
after the candidate is administered is higher than the gelsolin level in blood before the 
candidate is administered.
[16] A method for evaluating an effect of a candidate for a therapeutic agent to treat 
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Alzheimer’s disease or mild cognitive impairment, the method comprising:
a step of measuring a desmosterol level, an amyloid beta level and a gelsolin level 

in blood of a first non-human animal;
a step of administering a candidate to a second non-human animal;
a step of measuring a desmosterol level, an amyloid beta level and a gelsolin level 

in blood of the second non-human animal after the candidate is administered; and
a step of providing an indicator of being potential for the candidate to be effective 

in treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in 
blood of the second non-human animal after the candidate is administered is higher than the 
desmosterol level in blood of the first non-human animal to which the candidate is not 
administered, Αβχ-42 or Αβχ-42/Αβχ-40 in blood of the second non-human animal after the 
candidate is administered is higher than Αβχ-42 or Αβχ-42/Αβχ-40 in blood of the first 
non-human animal to which the candidate is not administered, and the gelsolin level in blood 
of the second non-human animal after the candidate is administered is higher than the 
gelsolin level in blood of the first non-human animal to which the candidate is not 
administered.
[17] A method for evaluating an effect of a candidate for a therapeutic agent to treat 
Alzheimer's disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level, an amyloid beta level and a gelsolin level 
in a blood sample of a subject before a candidate is administered,

a step of measuring a desmosterol level, an amyloid beta level and a gelsolin level 
in the blood sample of the subject after the candidate is administered,

a step of providing an indicator of being potential for the candidate to be effective 
in treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in 
blood of the subject after the candidate is administered is higher than the desmosterol level 
before the candidate is administered, Αβχ-42 or Αβχ-42/Αβχ-40 in blood of the subject after 
the candidate is administered is higher than that before the candidate is administered, and the 
gelsolin level in blood of the subject after the candidate is administered is higher than the 
gelsolin level in blood before the candidate is administered.
[18] A method for aiding diagnosis of Alzheimer's disease or mild cognitive 
impairment, the method comprising:

a step of measuring a desmosterol level, an amyloid beta level and a gelsolin level 
in a blood sample of a subject; and
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a step of providing an indicator for potentially having Alzheimer's disease or mild 
cognitive impairment when the desmosterol level in blood of the subject is lower than a 
reference value, Αβχ-42 or Αβχ-42/Αβχ-40 in blood of the subject is lower than a reference 
value, and the gelsolin level in blood of the subject is lower than a reference value.
[19] A method for diagnosing Alzheimer's disease or mild cognitive impairment, the 
method comprising:

a step of measuring a desmosterol level, an amyloid beta level and a gelsolin level 
in blood of a subject; and

a step of identifying Alzheimer's disease or mild cognitive impairment when the 
desmosterol level in blood of the subject is lower than a reference value, Αβχ-42 or 
Αβχ-42/Αβχ-40 in blood of the subject is lower than a reference value, and the gelsolin level 
in blood of the subject is lower than a reference value.
[20] A method for selecting a patient which is likely to benefit from a therapeutic effect 
of a candidate for a therapeutic agent to treat Alzheimer's disease or mild cognitive 
impairment, the method comprising:

a step of measuring a desmosterol level, an amyloid beta level and a gelsolin level 
in a blood sample of a subject; and

a step of providing an indicator of a patient to be administered with a candidate for 
a therapeutic agent to treat Alzheimer's disease or mild cognitive impairment when the 
desmosterol level in blood of the subject is lower than a reference value, Αβχ-42 or 
Αβχ-42/Αβχ-40 in blood of the subject is lower than a reference value, and the gelsolin level 
in blood of the subject is lower than a reference value.
[21] A method for predicting a therapeutic effect of a candidate for a therapeutic agent to 
treat Alzheimer's disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level, an amyloid beta level and a gelsolin level 
in a blood sample of a subject, and

a step of providing an indicator of being potential for the candidate to be effective 
in treating Alzheimer’s disease or mild cognitive impairment when the desmosterol level in 
blood of the subject is lower than a reference value, Αβχ42 or Αβχ-42/Αβχ-40 in blood of 
the subject is lower than a reference value, and the gelsolin level in blood of the subject is 
lower than a reference value.
[22] A method for evaluating an effect of a candidate for a therapeutic agent to treat 
Alzheimer's disease or mild cognitive impairment, the method comprising:
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a step of measuring a desmosterol level and a gelsolin level in blood of a 
non-human animal;

a step of administering a candidate to the non-human animal;
a step of measuring a desmosterol level and a gelsolin level in blood of the 

non-human animal after the candidate is administered; and
a step of providing an indicator of being potential for the candidate to be effective 

in treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in 
blood of the non-human animal after the candidate is administered is higher than the 
desmosterol level in blood before the candidate is administered, and the gelsolin level in 
blood of the non-human animal after the candidate is administered is higher than the gelsolin 
level in blood before the candidate is administered.
[23] A method for evaluating an effect of a candidate for a therapeutic agent to treat 
Alzheimer's disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level and a gelsolin level in blood of a first 
non-human animal;

a step of administering a candidate to a second non-human animal;
a step of measuring a desmosterol level and a gelsolin level in blood of the second 

non-human animal after the candidate is administered; and
a step of providing an indicator of being potential for the candidate to be effective 

in treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in 
blood of the second non-human animal after the candidate is administered is higher than the 
desmosterol level in blood of the first non-human animal to which the candidate is not 
administered, and the gelsolin level in blood of the second non-human animal after the 
candidate is administered is higher than the gelsolin level in blood of the first non-human 
animal to which the candidate is not administered.
[24] A method for evaluating an effect of a candidate for a therapeutic agent to treat 
Alzheimer's disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level and a gel solin level in a blood sample of a 
subject before a candidate is administered;

a step of measuring a desmosterol level and a gelsolin level in the blood sample of 
the subject after the candidate is administered; and

a step of providing an indicator of being potential for the candidate to be effective 
in treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in

9



FP11-0177-00

5

10

15

20

25

30

blood of the subject after the candidate is administered is higher than the desmosterol level in 
blood before the candidate is administered, and the gelsolin level in blood of the subject after 
the candidate is administered is higher than the gelsolin level in blood before the candidate is 
administered.
[25] A method for aiding diagnosis of Alzheimer's disease or mild cognitive 
impairment, the method comprising:

a step of measuring a desmosterol level and a gelsolin level in a blood sample of a 
subject; and

a step of providing an indicator for potentially having Alzheimer's disease or mild 
cognitive impairment when the desmosterol level in blood of the subject is lower than a 
reference value, and the gelsolin level in blood of the subject is lower than a reference value.
[26] A method for diagnosing Alzheimer's disease or mild cognitive impairment, the 
method comprising:

a step of measuring a desmosterol level and a gelsolin level in blood of a subject; 
and

a step of identifying Alzheimer's disease or mild cognitive impairment when the 
desmosterol level in blood of the subject is lower than a reference value, and the gelsolin 
level in blood of the subject is lower than a reference value.
[27] A method for selecting a patient which is likely to benefit from a therapeutic effect 
of a candidate for a therapeutic agent to treat Alzheimer's disease or mild cognitive 
impairment, the method comprising:

a step of measuring a desmosterol level and a gelsolin level in a blood sample of a 
subject; and

a step of providing an indicator of a patient to be administered with a candidate for 
a therapeutic agent to treat Alzheimer's disease or mild cognitive impairment when the 
desmosterol level in blood of the subject is lower than a reference value, and the gelsolin 
level in blood of the subject is lower than a reference value.
[28] A method for predicting a therapeutic effect of a candidate for a therapeutic agent to 
treat Alzheimer's disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level and a gelsolin level in a blood sample of a 
subject; and

a step of providing an indicator of being potential for the candidate to be effective 
in treating Alzheimer’s disease or mild cognitive impairment when the desmosterol level in 
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blood of the subject is lower than a reference value, and the gelsolin level in blood of the 
subject is lower than a reference value.
Advantageous Effects of Invention

[0009] Using a desmosterol level in blood, or the like, as an indicator, it is possible to 
diagnose accurately the progress of Alzheimer's disease or mild cognitive impairmenq it is 
also possible to evaluate accurately an effect of a candidate for a therapeutic agent to treat 
Alzheimer's disease or mild cognitive impairment, it is further possible to select a patient 
which is likely to benefit from the therapeutic effect of a candidate for a therapeutic agent to 
treat Alzheimer's disease or mild cognitive impairment, and it is furthermore possible to 
predict the therapeutic effect of a candidate for a therapeutic agent to treat Alzheimer's 
disease or mild cognitive impairment The desmosterol and the like, of the present 
invention are the biomarkers in blood, and it is thus possible to diagnose accurately 
Alzheimer's disease or mild cognitive impairment without collecting the cerebrospinal fluid.
Brief Description of Drawings

[0010] [Figure 1] Figure 1 is a chart showing the Receiver Operating Characteristic 
Curves of desmosterol, Αβχ42/Αβχ-40 and the combination thereof in healthy elderly 
people and patients with Alzheimer's disease.
[Figure 2] Figure 2 is a chart showing the Receiver Operating Characteristic Curves of 
desmosterol, Αβχ-42/ΑβχΑΟ and the combination thereof in healthy elderly people and 
patients with mild cognitive impairment
[Figure 3] Figure 3 is a chart showing the Receiver Operating Characteristic Curves of 
desmosterol/cholesterol, Αβχ-42/Αβχ-40, gelsolin and the combination thereof in healthy 
elderly people and patients with Alzheimer's disease.
[Figure 4] Figure 4 is a chart showing the Receiver Operating Characteristic Curves of 
desmosterol/cholesterol, Αβχ-42/Αβχ·40, gelsolin and the combination thereof in healthy 
elderly people and patients with mild cognitive impairment.
[Figure 5] Figure 5 is a chart showing the Receiver Operating Characteristic Curves of 
desmosterol/cholesterol, gelsolin and the combination thereof in healthy elderly people and 
patients with Alzheimer's disease.
[Figure 6] Figure 6 is a chart showing the Receiver Operating Characteristic Curves of 
desmosterol/cholesterol, gelsolin and the combination thereof in healthy elderly people and 
patients with mild cognitive impairment.
[Figure 7] Figure 7 is a chart showing desmosterol levels in healthy elderly people and
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patients with mild cognitive impairment In the chart, the thick bar represents the median 
value. The fold of change in patients with mild cognitive impairment against healthy 
elderly people is 0.7368.
[Figure 8] Figure 8 is a chart showing the Receiver Operating Characteristic Curves of 
desmosterol in healthy elderly people and patients with mild cognitive impairment 
Description of Embodiments

[0011] The method for evaluating an effect of a candidate for a therapeutic agent to treat 
Alzheimer’s disease or mild cognitive impairment of the present invention targets a 
non-human animal or a human. It is preferable that the non-human animal be a mammal. 
It is preferable that the non-human animal be a model animal with Alzheimer's disease or 
mild cognitive impairment. Examples of the model animal with Alzheimer's disease or 
mild cognitive impairment include an animal with an increased production of amyloid beta 
by the modification of amyloid precursor protein (APP) or presenilin 2. More specifically, 
an example includes Tg2576, a genetically modified mouse overexpressing APP. It is 
preferable that the human be a patient with Alzheimer’s disease or mild cognitive 
impairment.
[0012] The effect of a candidate can be evaluated when a desmosterol level in blood of a 
non-human animal or a human of the same individual is measured before and after the 
candidate is administered and the levels are compared.
[0013] The desmosterol level in blood used herein can be measured by the liquid 
chromatography/mass spectrometry (LCZMS). More specifically, it can be measured under 
file conditions described in Examples. The desmosterol level in blood may be a 
concentration of desmosterol, or desmosterol/cholesterol, which is the ratio of desmosterol to 
cholesterol, with a concentration of desmosterol being preferable. Also, the desmosterol 
level in blood can be measured by the Enzyme-Linked ImmunoSorbent Assay (ELISA) or 
gas chromatography/mass spectrometry (GC-MS). The desmosterol level in blood is 
preferably a level in plasma.
[0014] The candidate drug eflScacy can be evaluated based on an indicator of being 
potential for the candidate to be effective in treating Alzheimer’s disease or mild cognitive 
impairment when the desmosterol level in blood after the candidate is administered is higher 
than the desmosterol level in blood before the candidate is administered.
[0015] Further, using non-human animals of different individuals, the effect of a candidate 
can be evaluated by measuring desmosterol levels in blood of one or a plurality of individuals 
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in one group without administering the candidate (control group), measuring desmosterol 
levels in blood of one or a plurality of individuals of the other group after the candidate is 
administered (candidate-administered group), and comparing the levels of those groups. In 
this instance, the candidate drug efficacy can be evaluated based on an indicator of being 
potential for the candidate to be effective in treating Alzheimer's disease or mild cognitive 
impairment when the desmosterol level in blood is higher in the candidate-administered 
group than the desmosterol level in blood in the control group.
[0016] The method for aiding diagnosis of Alzheimer's disease or mild cognitive 
impairment of the present invention provides an indicator for diagnosis by measuring a 
desmosterol level in a blood sample of a subject which is suspected to have Alzheimer's 
disease or mild cognitive impairment and comparing a reference value therewith. More 
specifically, the method of the present invention provides an indicator for potentially having 
Alzheimer's disease or mild cognitive impairment when the desmosterol level in blood of the 
subj ect is lower than a reference value. A reference value of desmosterol level in blood can 
be determined by referring to the values of a patient definitely diagnosed with Alzheimer's 
disease or mild cognitive impairment and of a healthy person.
[0017] The method for diagnosing Alzheimer's disease or mild cognitive impairment of 
the present invention makes identification by measuring a desmosterol level of a subject 
which is suspected to have Alzheimer's disease or mild cognitive impairment and comparing 
a reference value therewith. More specifically, when the desmosterol level in blood of the 
subject is lower than a reference value, the subject is identified as having Alzheimer's disease 
or mild cognitive impairment. The reference value of desmosterol level in blood is as 
described above.
[0018] The method for selecting a patient which is likely to benefit from the therapeutic 
effect of a candidate for a therapeutic agent to treat Alzheimer's disease or mild cognitive 
impairment of the present invention makes identification by measuring a desmosterol level in 
blood of a subject which is diagnosed with Alzheimer's disease or mild cognitive impairment 
and comparing a reference value therewith. More specifically, the selection can be made 
based on an indicator of a patient to be administered with the candidate for the therapeutic 
agent to treat Alzheimer's disease or mild cognitive impairment when the desmosterol level 
in blood of the subject is lower than a reference value. The reference value of desmosterol 
level in blood is as described above.
[0019] The method for predicting the therapeutic effect of a candidate for a therapeutic
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agent to treat Alzheimer's disease or mild cognitive impairment of the present invention 
makes identification by measuring a desmosterol level in blood of a subject which is 
diagnosed with Alzheimer's disease or mild cognitive impairment and comparing a reference 
value therewith. More specifically, the prediction can be made based on an indicator of 
being potential for the candidate to be effective in treating Alzheimer’s disease or mild 
cognitive impairment when the desmosterol level in blood of the subject is lower than a 
reference value. The reference value of desmosterol level in blood is as described above. 
[0020] The candidate for the therapeutic agent to treat Alzheimer's disease or mild 
cognitive impairment of file present invention is not particularly limited, and is preferably a 
modulator of the cholesterol metabolism pathway or a modulator based on Αβ hypothesis, 
more preferably a β-secretase inhibitor, a γ-secretase inhibitor, a γ-secretase modulator, 
anti-Αβ antibody, anti-Αβ oligomer antibody and the like.
[0021] In the above methods, a desmosterol level alone in blood may be used as a 
biomarker, or may be used in combination with other biomarkers. More accurate 
evaluation or the like, can be earned out when a desmosterol level in blood is combined with 
other biomarkers. In particular, the combination with an amyloid beta level in blood, the 
combination with gelsolin level in blood, or the combination with an amyloid beta level and 
a gelsolin level in blood enables a significantly accurate evaluation or the like, to be carried 
out, hence preferable. Hereinbelow, embodiments using the combination with these 
biomarkers are described in detail.
[0022] The method, which uses a desmosterol level and amyloid beta level in blood as the 
biomarkers, is described.
[0023] The method for evaluating an effect of a candidate for a therapeutic agent to treat 
Alzheimer's disease or mild cognitive impairment of the present invention targets a 
non-human animal or a human. Specifics are as described above.
[0024] The effect of a candidate can be evaluated when a desmosterol level and an 
amyloid beta level in blood of a non-human animal or a human of the same individual are 
measured before and after the candidate is administered and the levels are compared.
[0025] The method for measuring a desmosterol level in blood is as described above. 
[0026] The amyloid beta level in blood can be measured, for example, by known methods 
such as ELISA or LCZMS. It is desirable that the amyloid beta be measured in both Αβχ-40 
and Αβχ-42. Αβχ-40 means Αβ140 and a peptide having the N-terminus thereof is 
partially deleted, and Αβχ-42 means Αβ142 and a peptide having the N-terminus thereof is 
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partially deleted. The amyloid beta level in blood may be a concentration of Αβχ-42 in 
blood, or may be ΑβχΑ2/Αβχ-40, which is the ratio of Αβχ-42 to Αβχ-40, with 
Αβχ-42/Αβχ-40 being preferable. The amyloid beta level in blood is preferably a level in 
plasma.
[0027] The candidate drug efficacy can be evaluated based on an indicator of being 
potential for the candidate to be effective in treating Alzheimer’s disease or mild cognitive 
impairment when the desmosterol level in blood after the candidate is administered is higher 
than the desmosterol level in blood before the candidate is administered, and Αβχ-42 or 
Αβχ-42/Αβχ-40 in blood after the candidate is administered is higher than that before the 
candidate is administered. The Αβχ-42/ΑβχΑΟ in blood means a ratio of the Αβχ-42 level 
in blood to the Αβχ-40 level in blood.
[0028] Also, using non-human animals of different individuals, the effect of a candidate 
can be evaluated by measuring desmosterol levels and amyloid beta levels in blood of one or 
a plurality of individuals in one group without administering the candidate (control group), 
measuring desmosterol levels and amyloid beta levels in blood of one or a plurality of 
individuals of the other group after the candidate is administered (candidate-administered 
group), and comparing the levels of those groups. In this instance, the candidate drug 
efficacy can be evaluated based on an indicator of being potential for the candidate to be 
effective in treating Alzheimer's disease or mild cognitive impairment when the desmosterol 
level in blood of the candidate-administered group is higher than the level of the control 
group, and Αβχ-42 or Αβχ^42/Αβχ-40 in blood of the candidate-administered group is 
higher than that of the control group.
[0029] Ihe method for aiding diagnosis of Alzheimer's disease or mild cognitive 
impairment of the present invention provides an indicator for diagnosis by measuring a 
desmosterol level and an amyloid beta level in a blood sample of a subject which is 
suspected to have Alzheimer's disease and comparing reference values therewith More 
specifically, the method of the present invention provides an indicator for potentially having 
Alzheimer's disease or mild cognitive impairment when the desmosterol level in blood of the 
subject is lower than a reference value, and Αβχ-42 or Αβχ-42/Αβχ-40 in blood of the 
subject is lower than a reference value. The reference value of desmosterol level in blood 
and the reference value of Αβχ-42 or Αβχ-42/Αβχ-40 in blood can be determined by 
referring to the value of a patient definitely diagnosed with Alzheimer's disease or mild 
cognitive impairment
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[0030] The method for diagnosing Alzheimer's disease or mild cognitive impairment of 
the present invention makes identification by measuring a desmosterol level and an amyloid 
beta level in blood of a subject which is suspected to have Alzheimer’s disease or mild 
cognitive impairment and comparing reference values therewith. More specifically, when 
the desmosterol level in blood of the subject is lower than a reference value, and Αβχ-42 or 
Αβχ-42/Αβχ-40 in blood of the subject is lower than a reference value, the subject is 
identified as having Alzheimer's disease or mild cognitive impairment. The reference value 
of desmosterol level in blood and the reference value of Αβχ-42 or Αβχ-42/Αβχ-40 in blood 
are as described above.
[0031] The method for selecting a patient which is likely to benefit from the therapeutic 
effect of a candidate for a therapeutic agent to treat Alzheimer’s disease or mild cognitive 
impairment of the present invention makes identification by measuring a desmosterol level 
and an amyloid beta level in blood of a subject which is diagnosed with Alzheimer’s disease 
or mild cognitive impairment and comparing reference values therewith. More specifically, 
the selection can be made based on an indicator of a patient to be administered with the 
candidate for a therapeutic agent to treat Alzheimer's disease or mild cognitive impairment 
when the desmosterol level in blood of the subject is lower than a reference value, and 
Αβχ-42 or Αβχ-42/Αβχ-40 in blood of the subject is lower than a reference value. The 
reference value of desmosterol level in blood and the reference value of Αβχ-42 or 
Αβχ-42/Αβχ-40 in blood are as described above.
[0032] Ihe method for predicting the therapeutic effect of a candidate for a therapeutic 
agent to treat Alzheimer's disease or mild cognitive impairment of the present invention 
makes identification by measuring a desmosterol level and an amyloid beta level in blood of 
a subject which is diagnosed with Alzheimer's disease or mild cognitive impairment and 
comparing reference values therewith. More specifically, the prediction can be made based 
on an indicator of being potential for the candidate to be effective in treating Alzheimer's 
disease or mild cognitive impairment when the desmosterol level in blood of the subject is 
lower than a reference value, and the Αβχ-42 or Αβχ-42/Αβχ-40 in blood of the subject is 
lower than a reference value. The reference value of desmosterol level in blood and the 
reference value of Αβχ-42 or Αβχ-42/Αβχ-40 in blood are as described above.
[0033] The candidate for a therapeutic agent to treat Alzheimer's disease or mild cognitive 
impairment of the present invention is not particularly limited, and is preferably as described 
above.
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[0034] The method, which uses a desmosterol level, an amyloid beta level and a gelsolin 
level in blood as the biomarkers, is described.
[0035] The method for evaluating an effect of a candidate for a therapeutic agent to treat 
Alzheimer's disease or mild cognitive impairment of the present invention taigets a 
non-human animal or a human. Specifics are as described above.
[0036] The effect of a candidate can be evaluated when a desmosterol level, an amyloid 
beta level and a gelsolin level in blood of a non-human animal or a human of the same 
individual are measured before and after the candidate is administered and the levels are 
compared.
[0037] The method for measuring a desmosterol level and an amyloid beta level in blood 
is as described above.
[0038] The gelsolin level in blood can be measured, for example, by known methods such 
as ELISA. The gelsolin level in blood is preferably a level in plasma.
[0039] The candidate drug efficacy can be evaluated based on an indicator of being 
potential for the candidate to be effective in treating Alzheimer’s disease or mild cognitive 
impairment Mien the desmosterol level in blood after the candidate is administered is higher 
than the desmosterol level in blood before the candidate is administered, Αβχ-42 or 
Αβχ-42/Αβχ-40 in blood after the candidate is administered is higher than that before the 
candidate is administered, and the gelsolin level in blood after the candidate is administered is 
higher than the gelsolin level in blood before the candidate is administered.
[0040] Also, using non-human animals of different individuals, the effect of a candidate 
can be evaluated by measuring desmosterol levels, amyloid beta levels and gelsolin levels in 
blood of one or a plurality of individuals in one group without administering the candidate 
(control group), measuring desmosterol levels, amyloid beta levels and gelsolin levels in 
blood of one or a plurality of individuals of the other group after the candidate is 
administered (candidate-administered group), and comparing the levels of those groups. In 
this instance, the candidate drug efficacy can be evaluated based on an indicator of being 
potential for the candidate to be effective in treating Alzheimer's disease or mild cognitive 
impairment when the desmosterol level in blood of the candidate-administered group is 
higher than the level of the control group, Αβχ-42 or Αβχ-42/Αβχ-40 in blood of the 
candidate-administered group is higher than that of the control group, and the gelsolin level 
in blood of the candidate-administered group is higher than the level of the control group, 
[0041] The method for aiding diagnosis of Alzheimer's disease or mild cognitive 
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impairment of the present invention provides an indicator for diagnosis by measuring a 
desmosterol level, an amyloid beta level and a gelsolin level in a blood sample of a subject 
which is suspected to have Alzheimer's disease or mild cognitive impairment and comparing 
reference values therewith. More specifically, the method of the present invention provides 
an indicator for potentially having Alzheimer’s disease or mild cognitive impairment when 
the desmosterol level in blood of the subject is lower than a reference value, Αβχ-42 or 
Αβχ-42/Αβχ-40 in blood of the subject is lower than a reference value, and the gelsolin level 
in blood of the subject is lower than a reference value. The reference value of desmosterol 
level in blood and the reference value of Αβχ-42 or Αβχ-42/Αβχ-40 in blood and the 
reference value of gelsolin level in blood can be determined by referring to the values of a 
patient definitely diagnosed with Alzheimer's disease or mild cognitive impairment.
[0042] The method for diagnosing Alzheimer's disease or mild cognitive impairment of 
the present invention makes identification by measuring desmosterol in blood, an amyloid 
beta level and a gelsolin level in blood of a subject which is suspected to have Alzheimer's 
disease or mild cognitive impairment and comparing reference values therewith. More 
specifically, when the desmosterol level in blood of the subject is lower than a reference 
value, Αβχ42 or Αβχ-42/Αβχ-40 in blood of the subject is lower than a reference value, and 
the gelsolin level in blood of the subject is lower than a reference value, the subject is 
identified as having Alzheimer's disease or mild cognitive impairment The reference value 
of desmosterol level in blood, the reference value of Αβχ-42 or Αβχ-42/Αβχ-40 in blood and 
the reverence value of gelsolin level in blood are as described above.
[0043] The method for selecting a patient which is likely to benefit from the therapeutic 
effect of a candidate for a therapeutic agent to treat Alzheimer’s disease or mild cognitive 
impairment of the present invention makes identification by measuring desmosterol in blood, 
an amyloid beta level and a gelsolin level in blood of a subject which is diagnosed with 
Alzheimer's disease or mild cognitive impairment and comparing reference values therewith. 
More specifically, the selection can be made based on an indicator of a patient to be 
administered with the candidate for a therapeutic agent to treat Alzheimer's disease or mild 
cognitive impairment when the desmosterol level in blood of the subject is lower than a 
reference value, Αβχ-42 or Αβχ42/Αβχ40 in blood of the subject is lower than a reference 
value, and the gelsolin level in blood of the subject is lower than a reference value. The 
reference value of desmosterol level in blood, the reference value of Αβχ42 or 
Αβχ42/Αβχ40 in blood and the reverence value of gelsolin level in blood are as described 
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above.
[0044] The method for predicting the therapeutic effect of a candidate for a therapeutic 
agent to treat Alzheimer's disease or mild cognitive impairment of the present invention 
makes identification by measuring desmosterol, an amyloid beta level and a gelsolin level in 
blood of a subject which is diagnosed with Alzheimer's disease and comparing reference 
values therewith. More specifically, the prediction can be made based on an indicator of 
being potential for the candidate to be effective in treating Alzheimer's disease or mild 
cognitive impairment when the desmosterol level in blood of the subject is lower than a 
reference value, Αβχ-42 or Αβχ-42/Αβχ-40 in blood of the subject is lower than a reference 
value, and the gelsolin level in blood of the subject is lower than a reference value. The 
reference value of desmosterol level in blood, the reference value of Αβχ-42 or 
Αβχ42/Αβχ-40 in blood and the reverence value of gelsolin level in blood are as described 
above.
[0045] The candidate for a therapeutic agent to treat Alzheimer's disease or mild cognitive 
impairment of the present invention is not particularly limited, and is preferably as described 
above.
[0046] The method, which uses a desmosterol level and a gelsolin level in blood as the 
biomarkers, is described.
[0047] The method for evaluating an effect of a candidate for a therapeutic agent to treat 
Alzheimer's disease or mild cognitive impairment of the present invention targets a 
non-human animal or a human. Specifics are as described above.
[0048] The effect of a candidate can be evaluated when a desmosterol level and a gelsolin 
level in blood of a non-human animal or a human of the same individual are measured before 
and after the candidate is administered and the levels are compared.
[0049] The method for measuring a desmosterol level, an amyloid beta level and a 
gelsolin level in blood is as described above.
[0050] The candidate drug efficacy can be evaluated based on an indicator of being 
potential for the candidate to be effective in treating Alzheimer's disease or mild cognitive 
impairment when the desmosterol level in blood after the candidate is administered is higher 
than the desmosterol level in blood before the candidate is administered, and the gelsolin 
level in blood after the candidate is administered is higher than the gelsolin level in blood 
before the candidate is administered.
[0051] Also, using non-human animals of different individuals, the effect of a candidate 
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can be evaluated by measuring desmosterol levels and gelsolin levels in blood of one or a 
plurality of individuals in one group without administering the candidate (control group), 
measuring desmosterol levels and gelsolin levels in blood of one or a plurality of individuals 
of the other group after the candidate is administered (candidate-administered group), and 
comparing the levels of those groups. In this instance, the candidate drug efficacy can be 
evaluated based on an indicator of being potential for the candidate to be effective in treating 
Alzheimer's disease or mild cognitive impairment when the desmosterol level in blood of the 
candidate-administered group is higher than the level of the control group, and the gelsolin 
level in blood of the candidate-administered group is higher than the level of the control 
group.
[0052] The method for aiding diagnosis of Alzheimer's disease or mild cognitive 
impairment of the present invention provides an indicator for diagnosis by measuring a 
desmosterol level and a gelsolin level in a blood sample of a subject which is suspected to 
have Alzheimer’s disease or mild cognitive impairment and comparing reference values 
therewith. More specifically, the method of the present invention provides an indicator for 
potentially having Alzheimer's disease or mild cognitive impairment when the desmosterol 
level in blood of the subject is lower than a reference value, and the gelsolin level in blood of 
the subject is lower than a reference value. The reference value of desmosterol level in 
blood and the reference value of gelsolin level in blood can be determined by referring to the 
values of a patient definitely diagnosed with Alzheimer's disease or mild cognitive 
impairment.
[0053] The method for diagnosing Alzheimer's disease or mild cognitive impairment of 
the present invention makes identification by measuring a desmosterol level in blood and a 
gelsolin level in blood of a subject which is suspected to have Alzheimer's disease or mild 
cognitive impairment and comparing reference values therewith. More specifically, when 
the desmosterol level in blood of the subject is lower than a reference value, and the gelsolin 
level in blood of the subject is lower than a reference value, the subject is identified as having 
Alzheimer's disease or mild cognitive impairment. The reference value of desmosterol 
level in blood and the reference value of gelsolin level in blood are as described above.
[0054] The method for selecting a patient which is likely to benefit from the therapeutic 
effect of a candidate for a therapeutic agent to treat Alzheimer's disease or mild cognitive 
impairment of the present invention makes identification by measuring a desmosterol level in 
blood and a gelsolin level in blood of a subject which is diagnosed with Alzheimer's disease 

20



FP11-0177-00

5

10

15

20

25

30

or mild cognitive impairment and comparing reference values therewith. More specifically, 
the selection can be made based on an indicator of a patient to be administered with the 
candidate for a therapeutic agent to treat Alzheimer's disease or mild cognitive impairment 
when the desmosterol level in blood of the subject is lower than a reference value, and the 
gelsolin level in blood of the subject is lower than a reference value. The reference value of 
desmosterol level in blood and the reference value of gelsolin level in blood are as described 
above.
[0055] The method for predicting the therapeutic effect of a candidate for a therapeutic 
agent to treat Alzheimer's disease or mild cognitive impairment of the present invention 
makes identification by measuring a desmosterol level and a gelsolin level in blood of a 
subject which is diagnosed with Alzheimer’s disease and comparing reference values 
therewith. More specifically, the prediction can be made based on an indicator of being 
potential for the candidate to be effective in treating Alzheimer's disease or mild cognitive 
impairment when the desmosterol level in blood of the subject is lower than a reference 
value, and the gelsolin level in blood of the subject is lower than a reference value. The 
reference value of desmosterol level in blood and the reference value of gelsolin level in 
blood are as described above.
[0056] The candidate for a therapeutic agent to treat Alzheimer's disease or mild cognitive 
impairment of the present invention is not particularly limited, and preferably as described 
above.
Examples

[0057] Example 1: Measurement of desmosterol levels in blood of healthy elderly people 
and patients with Alzheimer's disease
Sample

Plasma of healthy elderly people (10 cases) and patients with Alzheimer's disease 
(10 cases) were used as samples.
[0058] Measurement of desmosterol

To 25 μΐ of plasma were added as the internal standards 100 pL of 500 ng/ml of 
desmosterol-d6 (purchased from Avanti Polar Lipids, Inc.) and 100 pL of 200 pg/ml of 
cholesterol-d7 (purchased from ΚΑΝΤΟ CHEMICAL CO., INC.), and 100 pL of a 50% 
potassium hydroxide aqueous solution was further added thereto, and the incubation was 
carried out at 70°C for 60 minutes. Subsequently, 2 mL of hexane and 0.5 mL of phosphate 
buffered saline (pH 6.8) were added thereto, stirred and centrifuged, and the hexane layer 
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was collected. The extraction operation was repeated twice. After combining the hexane 
layers obtained, the solvent was dried by evaporation using a nitrogen gas. The pellet was 
dissolved in ethanol and the solution was subjected to liquid cbromatography/atmospheric 
pressure chemical ionization mass spectrometry (LC/APCI-MS).
[0059] The apparatus for LC/APCI-MS used was an LC-20AD system (manufactured by 
Shimadzu Corporation) equipped with an autosampler SIL-20AC, a column oven 
CTO-20AC and a quadrupole mass spectrometer LCMS-2010EV. The column 
temperature was set at 50°C, using YMC-Pack Pro C18 RS column (purchased from YMC 
Co., Ltd.) having an internal diameter of 4.6 mm and a length of250 mm as a column. The 
mobile phase used was a mixed solvent of water and methanol (flow rate 1 ml/min.). More 
specifically, solution A (water:methanol -- 50:50) and solution B (methanol) were used, with 
B being 85% during 0 to 45 minutes, 100% during 45 to 55 minutes, and 85% during 55 to 
70 minutes.
[0060] The MS analysis was carried out in Selective Ion Monitoring (SIM) mode, using, 
as the monitoring ions, m/z 369.3, 376.3, 367.3 and 373.3 (corresponding to cholesterol, 
cholesterol-d7, desmosterol and desmosterol-d6, respectively). The concentration of each 
sample was calculated based on the calibration curve of the subject to be measured.
[0061] The results are shown in the following Tables 1 and 2. The desmosterol levels in 
plasma of the patients with Alzheimer's disease were found to have been lower than the level 
of healthy elderly people.
[0062] [Table 1]

Healthy elderly people
Sex Age Desmosterol (ng/mL)
F 63 931
M 72 865
F 66 880
M 68 886
M 71 854
F 60 1261
M 61 500
M 69 795
F 74 621
F 71 889
Average 67.5 848
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[0063] [Table 2]
Patients with Alzheimer's disease

Sex Age Desmosterol (ng/mL)
M 80 367
M 70 519
M 77 367
M 84 590
F 86 284
F 70 337
F 75 427
F 71 692
M 74 322
F 90 433
Average 77.7 434

[0064] Example 2: Measurement of desmosterol levels and amyloid beta levels in blood 
5 of healthy elderly people and patients with Alzheimer's disease

Sample
Plasma of healthy elderly people (10 cases) and patients with Alzheimer’s disease 

(10 cases) were used as samples.
[0065] Measurement of desmosterol

10 The measurement was carried out by the same method as in Example 1.
[0066] Measurement of Αβχ-40 and Αβχ-42

The concentrations of Αβχ-40 and Αβχ-42 in blood were measured using a 
WAKO Αβχ-40 ELISA kit (Wako Pure Chemical Industries, Ltd.) and a WAKO Αβχ-42 
High sensitivity ELISA kit (Wako Pure Chemical Industries, Ltd.) in accordance with the 

15 manuals of the kits.
[0067] The results are shown in the following Tables 3 and 4.
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Healthy elderly people
[0068] [Table 3]

Sex Age Desmosterol (ng/mL) x-40(pM) x-42(pM) x-42/x-40
F 63 931 88 6.7 0.076
M 72 865 77 7.7 0.101
F 66 880 61 7.3 0.120
M 68 886 92 8.9 0.096
M 71 854 98 8.8 0.090
F 60 1261 67 7.2 0.107
M 61 500 94 8.5 0.091
M 69 795 61 5.9 0.097
F 74 621 64 5.5 0.086
F 71 889 53 5.1 0.097
Average 67.5 848 75.5 7.2 0.096

[0069] [Table 4]
5 Patients with Alzheimer's disease

Sex Age Desmosterol (ng/mL) x-40(pM) x-42(pM) x-42/x-40
M 80 367 96 8.7 0.090
M 70 519 99 7.7 0.078
M 77 367 88 5.3 0.060
M 84 590 88 5.3 0.060
F 86 284 99 8.2 0.083
F 70 337 55 4.3 0.078
F 75 427 78 6.0 0.076
F 71 692 34 1.7 0.049
M 74 322 87 7.6 0.088
F 90 433 84 7.2 0.085
Average 77.7 434 80.9 6.2 0.075

[0070] Statistical analysis
Using the above data, the Receiver Operating Characteristic Curve was used to 

evaluate the diagnosis accuracy of each measured value and the combinations thereof. The 
10 Receiver Operating Characteristic Curve of each of desmosterol and Αβχ-42/Αβχ-40 was

drawn using ROC, a basic package for R. For the combination of desmosterol and 
Αβχ-42/Αβχ-40, a machine learning model called SVM (Support Vector Machine), (R 
package el071) was used. The evaluation was carried out by random sampling of 10 
samples, as a set of training examples, from the total of 20 samples consisting of 10 samples 

15 of the healthy elderly people group and 10 samples of the group of patients with Alzheimer's
disease, with the remaining 10 samples being a set of test examples. Also, the Receiver 
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Operating Characteristic Curves of the prediction results of the test data were drawn using the 
ROCR package (Figure 1). Desmosterol alone had AUC of 0.96, Αβχ-42/Αβχ-40 had 
AUC of 0.91, and the combination of desmosterol and Αβχ-42/Αβχ-40 had AUC of 1. 
[0071] Example 3: Measurement of desmosterol levels and amyloid beta levels in blood 
of healthy elderly people and patients with mild cognitive impairment
Sample

Plasma of healthy elderly people (42 cases) and patients with mild cognitive 
impairment (26 cases) were used as samples.
[0072] Measurement of desmosterol

The measurement was carried out by the same method as in Example 1.
[0073] Measurement of Αβχ-40 and Αβχ-42

The measurement was carried out by the same method as in Example 2.
[0074] Statistical analysis

Using the above data, the Receiver Operating Characteristic Curve was used as in 
Example 2 to evaluate the diagnosis accuracy of each measured value and the combinations 
thereof. The evaluation was carried out by random sampling of 34 samples, as a set of 
training examples, from the total of 68 samples consisting of 42 samples of the healthy 
elderly people group and 26 samples of the group of patients with mild cognitive 
impairment, with the remaining 34 samples being a set of test examples. Also, the Receiver 
Operating Characteristic Curves of the prediction results of the test data were drawn using the 
ROCR package (Figure 2). Desmosterol alone had AUC of 0.71, Αβχ-42ΖΑβχ-40 had 
AUC of 0.84, and the combination of desmosterol and Αβχ-42/Αβχ-40 had AUC of 0.92. 
[0075] Example 4: Measurement of desmosterol levels, amyloid beta levels and gelsolin 
levels in blood of healthy elderly people, patients with Alzheimer's disease and patients with 
mild cognitive impairment
Sample

Plasma of healthy elderly people (37 cases), patients with Alzheimer's disease (39 
cases) and patients with mild cognitive impairment (26 cases) were used as samples. 
[0076] Measurement of desmosterol

The measurement was carried out by the same method as in Example 1. 
[0077] Measurement of Αβχ-40 and Αβχ-42

The measurement was carried out by the same method as in Example 2.
[0078] Measurement of gelsolin .
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The concentration of gelsolin in blood was measured using a gelsolin ELISA kit for 
human (USCN Life Science Inc.) in accordance with the manual of the kit.
[0079] Statistical analysis

Using the above data, the Receiver Operating Characteristic Curve was used as in 
Example 2 to evaluate the diagnosis accuracy of each measured value and the combinations 
thereof. The evaluation was carried out by random sampling of 38 samples, as a set of 
training examples, from the total of 76 samples consisting of 37 samples of the healthy 
elderly people group and 39 samples of the patients with Alzheimer's disease group, with the 
remaining 38 samples being a set of test examples. The Receiver Operating Characteristic 
Curves of the prediction results of the test data were drawn using the ROCR package (Figure 
3). Desmosterol/cholesterol had AUC of0.80, Αβχ-42/Αβχ~40 had AUC of0.88, gelsolin 
had AUC of 0.88, and the combination of three had AUC of 0.98. The combination of 
three had a sensitivity of 90% when the specificity is 100%.
[0080] Also, the evaluation was carried out by random sampling of 32 samples, as a set of 
training examples, from the total of 63 samples consisting of 37 samples of the healthy 
elderly people group and 26 samples of the patients with mild cognitive impairment group, 
with the remaining 31 samples being a set of test examples. The Receiver Operating 
Characteristic Curves of the prediction results of the test data were drawn using the ROCR 
package (Figure 4). Desmosterol/cholesterol had AUC of 0.71, Αβχ-42/Αβχ-40 had AUC 
of 0.81, gelsolin had AUC of 0.80, and the combination of three had AUC of 0.86. The 
combination of three had a sensitivity of 85% when the specificity is 85%.
[0081] Example 5: Measurement of desmosterol levels and gelsolin levels in blood of 
healthy elderly people, patients with Alzheimer’s disease and patients with mild cognitive 
impairment
Sample

Plasma of healthy elderly people (42 cases), patients with Alzheimer's disease (41 
cases) and patients with mild cognitive impairment (26 cases) were used as samples. 
[0082] Measurement of desmosterol

The measurement was carried out by the same method as in Example 1.
[0083] Measurement of gelsolin

The measurement was carried out by the same method as in Example 4.
[0084] Statistical analysis

Using the above data, the Receiver Operating Characteristic Curve was used as in 
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Example 2 to evaluate the diagnosis accuracy of each measured value and the combinations 
thereof. The evaluation was carried out by random sampling of 42 samples, as a set of 
training examples, from the total of 83 samples consisting of 42 samples of the healthy 
elderly people group and 41 samples of the patients with Alzheimer’s disease group, with the 
remaining 41 samples being a set of test examples. The Receiver Operating Characteristic 
Curves of the prediction results of the test data were drawn using the ROCR package (Figure 
5). Desmosterol/cholesterol had AUC of 0.80, gelsolin had AUC of 0.88, and the 
combination of both had AUC of 0.96.
[0085] Also, the evaluation was carried out by random sampling of 34 samples, as a set of 
training examples, from the total of 68 samples consisting of 42 samples of the healthy 
elderly people group and 26 samples of the patients with mild cognitive impairment group, 
with the remaining 34 samples being a set of test examples. The Receiver Operating 
Characteristic Curves of the prediction results of the test data were drawn using the ROCR 
package (Figure 6). Desmosterol/cholesterol had AUC of 0.71, gelsolin had AUC of 0.80 
and the combination of both had AUC of 0.82.
[0086] Example 6: Measurement of desmosterol levels in blood of healthy elderly people 
and patients with mild cognitive impairment
Sample

Plasma of healthy elderly people (42 cases) and patients with mild cognitive 
impairment (26 cases) were used as samples.
[0087] Measurement of desmosterol

The measurement was carried out by the same method as in Example 1. The 
desmosterol levels in blood of healthy elderly people and patients with mild cognitive 
impairment were shown in Figure 7. The average plasma desmosterol level of healthy 
elderly people was 1046 ng/ml and the average plasma desmosterol level of patients with 
mild cognitive impairment was 770 ng/ml. Significant difference was found between both 
groups (p < 0.01; t-test).
[0088] Statistical analysis

Using the above data, the Receiver Operating Characteristic Curve was used as in 
Example 2 to evaluate the diagnosis accuracy. The evaluation was carried out by random 
sampling of 34 samples, as a set of training examples, from the total of 68 samples consisting 
of 42 samples of the healthy elderly people group and 26 samples of the patients with mild 
cognitive impairment group, with the remaining 34 samples being a set of test examples.
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The Receiver Operating Characteristic Curves of the prediction results of the test data were 

drawn using the ROCR package (Figure 8). AUC was 0.72.

Throughout this specification, unless the context requires otherwise, the word "comprise" or 

variations such as "comprises" or "comprising", will be understood to imply the inclusion of a 

stated element or integer or method step or group of elements or integers or method steps but 

not the exclusion of any element or integer or method step or group of elements or integers or 

method steps.

Reference to any prior art in this specification is not, and should not be taken as, an 

acknowledgment or any form of suggestion that this prior art forms part of the common 

general knowledge in any country.

i
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CLAIMS:

1. A method for evaluating an effect of a candidate for a therapeutic agent to treat 

Alzheimer's disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level in blood of a non-human animal;

a step of administering a candidate to the non-human animal;

a step of measuring a desmosterol level in blood of the non-human animal after the 

candidate is administered; and
a step of providing an indicator of being potential for the candidate to be effective in 

treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in blood 

of the non-human animal after the candidate is administered is higher than the level before the 

candidate is administered.

2. A method for evaluating an effect of a candidate for a therapeutic agent to treat 

Alzheimer's disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level in blood of a first non-human animal;

a step of administering a candidate to a second non-human animal;

a step of measuring a desmosterol level in blood of the second non-human animal after 

the candidate is administered; and

a step of providing an indicator of being potential for the candidate to be effective in 

treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in blood 

of the second non-human animal after the candidate is administered is higher than the 

desmosterol level in blood of the first non-human animal to which the candidate is not 

administered,

3. A method for evaluating an effect of a candidate for a therapeutic agent to treat 

Alzheimer's disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level in a blood sample of a subject before a 

candidate is administered;

a step of measuring a desmosterol level in the blood sample of the subject after the 

candidate is administered; and

a step of providing an indicator of being potential for the candidate to be effective in
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treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in blood 

of the subject after the candidate is administered is higher than the desmosterol level in blood 

before the candidate is administered.

4. A method for aiding diagnosis of Alzheimer's disease or mild cognitive impairment, 

the method comprising:

a step of measuring a desmosterol level in a blood sample of a subject; and

a step of providing an indicator for potentially having Alzheimer's disease or mild 

cognitive impairment when the desmosterol level in blood of the subject is lower than a 

reference value.

5. A method for diagnosing Alzheimer's disease or mild cognitive impairment, the 

method comprising:

a step of measuring a desmosterol level in blood of a subject; and

a step of identifying Alzheimer's disease or mild cognitive impairment when the 

desmosterol level in blood of the subject is lower than a reference value.

6. A method for selecting a patient which is likely to benefit from a therapeutic effect of a 

candidate for a therapeutic agent to treat Alzheimer's disease or mild cognitive impairment, the 

method comprising:

a step of measuring a desmosterol level in a blood sample of a subject; and

a step of providing an indicator of a patient to be administered with a candidate for a 

therapeutic agent to treat Alzheimer's disease or mild cognitive impairment when the 

desmosterol level in blood of the subject is lower than a reference value.

7. A method for predicting a therapeutic effect of a candidate for a therapeutic agent to 

treat Alzheimer's disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level in a blood sample of a subject; and

a step of providing an indicator of being potential for the candidate to be effective in 

treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in blood 

of the subject is lower than a reference value,
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8. A method for evaluating an effect of a candidate for a therapeutic agent to treat 

Alzheimer's disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level and one or more additional biomarker level(s) 

in blood of a non-human animal;

a step of administering a candidate to the non-human animal;
a step of measuring a desmosterol level and one or more additional biomarker level(s) 

in blood of the non-human animal after the candidate is administered; and

a step of providing an indicator of being potential for the candidate to be effective in 

treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in blood 

of the non-human animal after the candidate is administered is higher than the level before the 

candidate is administered, and the one or more additional biomarker level(s) in blood of the 

non-human animal after the candidate is administered is higher than that before the candidate 

is administered,

wherein the one or more additional biomarker(s) are selected from amyloid beta, 

gelsolin or a combination thereof.

9. A method for evaluating an effect of a candidate for a therapeutic agent to treat 

Alzheimer’s disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level and one or more additional biomarker level(s) 

in blood of a first non-human animal;

a step of administering a candidate to a second non-human animal;

a step of measuring a desmosterol level and one or more additional biomarker level(s) 

in blood of the second non-human animal after the candidate is administered; and

a step of providing an indicator of being potential for the candidate to be effective in 

treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in blood 

of the second non-human animal after the candidate is administered is higher than the 

desmosterol level in blood of the first non-human animal to which the candidate is not 

administered, and the one or more additional biomarker level(s) in blood of the second non- 

human animal after the candidate is administered is higher than the one or more additional 

biomarker level(s) in blood of the first non-human animal to which the candidate is not 

administered,

wherein the one or more additional biomarker(s) are selected from amyloid beta,
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gelsolin or a combination thereof.

10. A method for evaluating an effect of a candidate for a therapeutic agent to treat 

Alzheimer's disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level and one or more additional biomarker level(s) 

in a blood sample of a subject before a candidate is administered;

a step of measuring a desmosterol level and one or more additional biomarker level(s) 

in the blood sample of the subject after the candidate is administered; and

a step of providing an indicator of being potential for the candidate to be effective in 

treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in blood 

of the subject after the candidate is administered is higher than the desmosterol level in blood 

before the candidate is administered, and the one or more additional biomarker level(s) in 

blood of the subject after the candidate is administered is higher than that before the candidate 

is administered,

wherein the one or more additional biomarker(s) are selected from amyloid beta, 

gelsolin or a combination thereof.

11. A method for aiding diagnosis of Alzheimer's disease or mild cognitive impairment, 

the method comprising:

a step of measuring a desmosterol level and one or more additional biomarker level(s) 

in a blood sample of a subject; and

a step of providing an indicator for potentially having Alzheimer's disease or mild 

cognitive impairment when the desmosterol level in blood of the subject is lower than a 

reference value, and the one or more additional biomarker level(s) in blood of the subject is 

lower than a reference value,

wherein the one or more additional biomarker(s) are selected from amyloid beta, 

gelsolin or a combination thereof.

12. A method for diagnosing Alzheimer's disease or mild cognitive impairment, the 

method comprising:

a step of measuring a desmosterol level and one or more additional biomarker level(s) 

in blood of a subject; and
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a step of identifying Alzheimer's disease or mild cognitive impairment when the 

desmosterol level in blood of the subject is lower than a reference value, and the one or more 

additional biomarker level(s) in blood of the subject is lower than a reference value,

wherein the one or more additional biomarker(s) are selected from amyloid beta, 

gelsolin or a combination thereof.

13. A method for selecting a patient which is likely to benefit from a therapeutic effect of a 

candidate for a therapeutic agent to treat Alzheimer's disease or mild cognitive impairment, the 

method comprising:
a step of measuring a desmosterol level and one or more additional biomarker level(s) 

in a blood sample of a subject; and
a step of providing an indicator of a patient to be administered with a candidate for a 

therapeutic agent to treat Alzheimer's disease or mild cognitive impairment when the 

desmosterol level in blood of the subject is lower than a reference value, and the one or more 

additional biomarker level(s) in blood of the subject is lower than a reference value,

wherein the one or more additional biomarker(s) are selected from amyloid beta, 

gelsolin or a combination thereof.

14. A method for predicting a therapeutic effect of a candidate for a therapeutic agent to 

treat Alzheimer's disease or mild cognitive impairment, the method comprising:

a step of measuring a desmosterol level and one or more additional biomarker level(s) 

in a blood sample of a subject; and
a step of providing an indicator of being potential for the candidate to be effective in 

treating Alzheimer's disease or mild cognitive impairment when the desmosterol level in blood 

of the subject is lower than a reference value, and the one or more additional biomarker 

level(s) in blood of the subject is lower than a reference value,

wherein the one or more additional biomarker(s) are selected from amyloid beta, 

gel solin or a combination thereof.

15. A method according to any one of Claims 1 to 14 substantially as herein described 

with reference to the Figures and/or Examples.
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