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(57) ABSTRACT 

The problem is to provide a method that can quickly and 
efficiently evaluate the toxicity of human cerebrospinal fluid 
(CSF) with small amounts of human CSF. The problem is 
Solved by a method comprising administering human CSF 
into the cerebral Ventricle of a rodent such as a mouse, and 
evaluating the cognitive function of the rodent by using a 
behavioral pharmacological technique. 
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METHOD FOR MEASURING TOXCITY OF 
HUMAN CSF 

TECHNICAL FIELD 

0001. The present invention relates to a method for 
measuring the toxicity of human cerebrospinal fluid (here 
inafter, referred to as “CSF), a method for determining 
Alzheimer's disease, a method for measuring the medicinal 
effect of an agent for preventing and/or treating Alzheimer's 
disease, a method for determining the sensitivity of a subject 
to an agent for preventing and/or treating Alzheimer's 
disease, a method for screening an agent for preventing 
and/or treating Alzheimer's disease, and a method for cre 
ating an Alzheimer's disease-like model animal. 

BACKGROUND ART 

0002 Soluble aggregates (oligomers) of amyloid? (amy 
loid beta; hereinafter, also referred to as “AB) have been 
Suggested as the primary pathogenic cause of Alzheimer's 
disease (hereinafter, also referred to as “AD') (Non Patent 
Literature 1). 
0003. Although it is commonly recognized that the AB 
oligomer in the CSF represents an important clinical bio 
marker for measuring the medicinal effect of an agent 
targeting AB Such as an anti-Afantibody, detailed attributes 
(such as structure, size, and origin) of the AB oligomer 
actually eliciting pathology in AD patients remain elusive 
(Non Patent Literature 2). Some way of measuring such 
pathological A? oligomers is thus desired. 
0004. A method that biochemically measures. A? oli 
gomer levels in human CSF, and a bioassay that measures 
the bioactivity of human CSF are currently available as 
methods for measuring AB oligomer in human CSF. Assay 
systems based on immunoassay have been studied as a 
method for biochemically measuring AB oligomer levels. 
However, because of the considerably low AB oligomer 
levels in CSF, there is hardly any report that had success in 
Such measurement. The bioassay is available as an in vitro 
test and an in vivo test, as described below. 
0005. There is a report of an in vitro test in which cell 
death, synaptic degeneration, and other changes occurred in 
cultured nerve cells acted upon by a high concentration (nM 
order) of artificial A? oligomer (Non Patent Literature 3). 
0006. There are also reports that nerve cells are damaged 
when cell lines from nerve cells are acted upon by CSF 
collected from an AD patient (hereinafter, referred to as “AD 
patient CSF) (Non Patent Literatures 4 and 5). 
0007. There is also a report that electrostimulation of a 
mouse hippocampus slice after exposure to an artificial AB 
oligomer Suppresses long-term potentiation (hereinafter, 
“LTP), which is a phenomenon associated with brains 
memory formation, in the slice (Non Patent Literature 6). 
0008. As to the in vivo test, there is a report in which 
electrostimulation after administration of AD patient CSF in 
the rat cerebral ventricle suppressed LTP in the rat brain 
(Non Patent Literature 7). 
0009. There are also reports that the learning behavior of 
rats or mice is obstructed when an artificial AB oligomer or 
oligomers extracted from cultured cells or brain tissue are 
administered into the rat or mouse cerebral ventricles (Non 
Patent Literatures 8 and 9). However, there is no report of 
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administering AD patient CSF to rodents, and measuring the 
animals for the presence or absence of any resulting learning 
behavior impairment. 
0010 While bioassays of AB oligomers in AD patient 
CSF are available as described above, there is no established 
bioassay that can quickly and efficiently evaluate human 
CSF bioactivity, namely human CSF toxicity, with small 
amounts of CSF. 

RELATED ART 

Non-Patent Document 

(0011 NPL 1 Nat. Neurosci., 2012, vol. 15, p. 349 
0012 NPL 2 Nat. Med., 2010, vol. 16, p. 1218 
0013 NPL 3) Neuron., 2010, vol. 66, p. 739 
(0014 NPL 4 Cell. Stress. Chaperones., 2010, vol. 15, p. 

115 
(0015 NPL 5 Cell. Biochem. Funct., 2009, vol. 27, p. 
395 

(0016 NPL 6 Brain. Res., 2009, vol. 1269, p. 176 
0017 NPL 7 J. Neurosci., 2008, vol. 28, p. 4231 
0018 NPL 8 PLoS. One..., 2012, vol. 7, e29940 
(0019. NPL 9 Neurobiol. Aging..., 2011, vol. 32, p. 1784 

SUMMARY OF INVENTION 

Problems to be Solved by the Invention 
0020. Accordingly, an object of the present invention is to 
provide a method that can quickly and efficiently evaluate 
the toxicity of human CSF with small amounts of human 
CSF. 
0021. Another object of the present invention is to pro 
vide a method for quickly and efficiently determining 
Alzheimer's disease with small amount of human CSF. 
0022. Another object of the present invention is to pro 
vide a method for quickly and efficiently measuring the 
medicinal effect of an agent for preventing and/or treating 
Alzheimer's disease with small amounts of human CSF. 
0023. Another object of the present invention is to pro 
vide a method for quickly and efficiently measuring the 
sensitivity of a subject to an agent for preventing and/or 
treating Alzheimer's disease with Small amounts of human 
CSF. 

0024. Another object of the present invention is to pro 
vide a method for quickly and efficiently screening an agent 
for preventing and/or treating Alzheimer's disease with 
small amounts of human CSF. 
0025. Another object of the present invention is to pro 
vide a method for quickly and efficiently creating an 
Alzheimer's disease-like model animal with Small amounts 
of human CSF. 

Means for Solving the Problems 

0026. The present inventors conducted extensive studies 
and found that the foregoing problems can be solved by 
administering human CSF into the cerebral ventricle of a 
rodent, and evaluating the cognitive function of the rodent 
by using a behavioral pharmacological technique, thereby 
completing the present invention. 
0027 Namely, the present invention is as follows. 
1. A method for measuring the toxicity of human cerebro 
spinal fluid (hereinafter, referred to as “CSF), comprising 
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0028 administering human CSF into the cerebral ven 
tricle of a rodent, and 
0029 evaluating the cognitive function of the rodent by 
using a behavioral pharmacological technique. 
2. The method according to above 1, wherein the cognitive 
function evaluation is evaluation of the short-term memory 
of the rodent. 
3. The method according to above 1 or 2, wherein the 
behavioral pharmacological technique is a Y-maze test. 
4. The method according to any one of above 1 to 3, wherein 
dosage of the human CSF administered into the cerebral 
ventricle of the rodent is 5ul or more. 
5. The method according to any one of above 1 to 4, wherein 
the rodent is a mouse. 
6. A method for determining Alzheimer's disease, compris 
ing administering human CSF into the cerebral ventricle of 
a rodent, and evaluating the cognitive function of the rodent 
by using a behavioral pharmacological technique. 
7. The method according to above 6, wherein the cognitive 
function evaluation is evaluation of the short-term memory 
of the rodent. 
8. The method according to above 6 or 7, wherein the 
behavioral pharmacological technique is a Y-maze test. 
9. The method according to any one of above 6 to 8, wherein 
dosage of the human CSF administered into the cerebral 
ventricle of the rodent is 5ul or more. 
10. The method according to any one of above 6 to 9, 
comprising comparing the cognitive function of the rodent 
administered with a control into the cerebral ventricle and 
the cognitive function of the rodent administered with the 
human CSF into the cerebral ventricle. 
11. The method according to any one of above 6 to 10, 
wherein the rodent is a mouse. 

12. A method for measuring the medicinal effect of an agent 
for preventing and/or treating Alzheimer's disease, compris 
ing 
0030 administering human CSF into the cerebral ven 

tricle of a rodent, and 
0031 evaluating the cognitive function of the rodent by 
using a behavioral pharmacological technique. 
13. The method according to above 12, wherein the cogni 
tive function evaluation is evaluation of the short-term 
memory of the rodent. 
14. The method according to above 12 or 13, wherein the 
behavioral pharmacological technique is a Y-maze test. 
15. The method according to any one of above 12 to 14, 
wherein dosage of the human CSF administered into the 
cerebral ventricle of the rodent is 5ul or more. 
16. The method according to any one of above 12 to 15, 
comprising 
0032 (1) collecting human CSF from a subject starting or 
continuously undergoing administration of the agent for 
preventing and/or treating Alzheimer's disease before and 
after the administration of the agent; and 
0033 (2) administering each of the human CSFs of 
before and after the administration of the agent collected in 
the step (1) into the cerebral ventricle of a rodent and 
comparing the cognitive function of the rodent. 
17. The method according to any one of above 12 to 16, 
wherein the agent for preventing and/or treating Alzheimers 
disease is an anti-amyloid 3 (amyloid beta, hereinafter 
referred to as “AB) oligomer antibody. 
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18. The method according to any one of above 12 to 17, 
wherein the agent for preventing and/or treating Alzheimer's 
disease is an antibody selected from the following (a) and 
(b): 
0034 (a) a monoclonal antibody in which complemen 
tarity determining region (hereinafter, referred to as “CDR) 
1. CDR2, and CDR3 of the heavy chain variable region 
(hereinafter, referred to as “VH) of the antibody comprise 
the amino acid sequences represented by SEQ ID NOS: 3, 
4, and 5, respectively, and CDR1, CDR2, and CDR3 of the 
light chain variable region (hereinafter, referred to as “L”) of 
the antibody comprise the amino acid sequences represented 
by SEQ ID NOS: 6, 7, and 8, respectively; and 
0035 (b) a monoclonal antibody in which the VH of the 
antibody comprises the amino acid sequence represented by 
SEQ ID NO: 1, and the VL comprises the amino acid 
sequence represented by SEQ ID NO: 2. 
19. The method according to any one of above 12 to 18, 
wherein the rodent is a mouse. 

Effects of the Invention 

0036. According to the present invention, by administer 
ing a human CSF into the cerebral ventricle of a rodent, and 
evaluating the cognitive function of the rodent by using a 
behavioral pharmacological technique, a method for quickly 
and efficiently evaluating the toxicity of human CSF with 
Small amounts of human CSF, a method for quickly and 
efficiently determining Alzheimers disease with small 
amounts of human CSF, a method for quickly and efficiently 
measuring the medicinal effect of an agent for preventing 
and/or treating Alzheimer's disease with Small amounts of 
human CSF, a method for quickly and efficiently predicting 
the sensitivity of a subject to an agent for preventing and/or 
treating Alzheimer's disease with Small amounts of human 
CSF, a method for quickly and efficiently screening an agent 
for preventing and/or treating Alzheimer's disease with 
Small amounts of human CSF, and a method for quickly and 
efficiently creating an Alzheimer's disease-like model ani 
mal with small amounts of human CSF are provided. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0037 FIG. 1 is a diagram examining the dose response 
with regard to the effect of AD patient CSF on mouse 
cognitive function, in which the vertical axis represents 
spontaneous alternation (%) as an index of cognitive func 
tion, and the horizontal axis represents samples administered 
to mice, along with their dosages (ul). Physiological Saline 
was used as Sham. AD CSF represents AD patient CSF. * 
represents administered group for p<0.05 (against sham) in 
Dunnett's test. Experiment was performed with N=12. 
0038 FIG. 2 is a diagram examining the effect of mul 
tiple AD patient CSFs on mouse cognitive function, in which 
the vertical axis represents spontaneous alternation (%) as an 
index of cognitive function, and the horizontal axis repre 
sents samples administered to mice. Physiological saline 
was used as Sham. AD CSF represents AD patient CSF. The 
numbers 8005 and 8026 for AD patient CSFs represent 
patient ID, and Pool represents a sample as a mixture of 
CSFs from 3 patients. ** represents administered group for 
p-0.01 (against Sham) in Dunnett's test.* represents admin 
istered group for p-0.05 (against Sham). Experiment was 
performed with N=9. 
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0039 FIG. 3 is a diagram examining the effect of mul 
tiple normal CSFs on mouse cognitive function, in which the 
vertical axis represents spontaneous alternation (%) as an 
index of cognitive function, and the horizontal axis repre 
sents samples administered to mice, and CSF IDs (numbers). 
Physiological saline was used as Sham. AD represents AD 
patient CSF. Normal represents normal CSF. *** represents 
administered group for p-0.001 (against Sham) in Dunnett's 
test. Experiment was performed with N=8. 
0040 FIG. 4 is a diagram examining the effect of anti-Af 
oligomer humanized antibody (6E4HVOLVO) in intravenous 
administration on cognitive function impairment by AD 
patient CSF, in which the vertical axis represents spontane 
ous alternation (%) as an index of cognitive function. The 
upper label on the horizontal axis represents the antibody 
intravenously administered to mice, and antibody dosage 
(mg/kg). The lower label on the horizontal axis represents 
samples that had intraventricular administration. Physiologi 
cal saline was used as Sham. AD CSF represents AD patient 
CSF. ** represents administered group for p-0.01 (against 
Human IgG4 i.v.-Sham) in Student's t-test. # represents 
administered group for <0.01 (Human IgG4 i.v.-ADCSF) in 
Dunnett's test. Experiment was performed with N=8. 
0041 FIG. 5 is a diagram examining the effect of anti-Af 
oligomer antibody (6E4HVOLVO) in pretreatment on cog 
nitive function impairment by AD patient CSF, in which the 
vertical axis represents spontaneous alternation (%) as an 
index of cognitive function, and the horizontal axis repre 
sents samples administered to mice, and sample concentra 
tion (ng/ml). Physiological saline was used as Sham. Arti 
ficial cerebrospinal fluid was used as Vehicle. AD CSF 
represents AD patient CSF. * represents administered group 
for p-0.05 (against vehicle-Sham) in Student's t-test. 
Experiment was performed with N=8. 
0042 FIG. 6 (a) and FIG. 6 (b) are diagrams explaining 
a Y-maze test apparatus. 

EMBODIMENTS FOR CARRYING OUT THE 
INVENTION 

0043 
in detail. 

Hereinafter, the present invention will be described 

Human CSF Toxicity Measurement Method 
0044. At first, a method for measuring the toxicity of 
human CSF is described below. 
0045. The method comprises administering a human CSF 
into the cerebral ventricle of a rodent, and evaluating the 
cognitive function of the rodent by using a behavioral 
pharmacological technique. 
0046. The human CSF is not particularly limited, as long 
as it is CSF collected from humans. For example, the human 
CSF may be a commercially available human CSF, human 
CSF collected by a physician from a subject, or any other 
CSFs, including a CSF immediately after being collected 
from humans, and a collected human CSF that is cryopre 
served and thawed as necessary for use. 
0047. Examples of the rodent include mice, rats, and 
hamsters, of which mice are preferred. 
0.048. When human CSF is administrated into intraven 
tricular, human CSF may be administrated into the left 
cerebral ventricle, the right cerebral ventricle or both cere 
bral ventricles. As an administration method of human CSF, 
a conventional method of administrating an agent or the like 
into the cerebral ventricles can be used (Scientific Reports, 
2014, vol. 4, 6777). 
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0049. A dosage of human CSF administered into the 
cerebral ventricle is, for example, preferably 5 ul or more, 
more preferably 10 ul for mice. After one hour from admin 
istrating 5 ul or greater of human CSF into mouse intraven 
tricular, human CSF toxicity is able to be measured. A 
dosage of human CSF administered into the cerebral ven 
tricles of rodents other than mice may be set according to the 
method described in Example 1 of this application. 
0050. In the present invention, behavioral pharmacologi 
cal techniques may be used for the evaluation of rodents 
cognitive function. As a cognitive function, functions 
include short-term memory, kinesthetic memory, associative 
learning, horror learning, latent learning, visual perception 
memory, long-term memory, spatial work, reference 
memory, spatial learning, spatial memory, working memory, 
and the like. Examples of evaluation methods of rodents 
cognitive function using behavioral pharmacological tech 
niques include known tests such as a Y-maze test, a T-maZe 
test, a rotarod test, a contextual fear conditioning test, a 
water-finding test, a novel object finding test, a passive 
avoidance test, a radial maze test, a Morris water maze test, 
a delayed matching and non-matching to sample test, and the 
like. 

0051. In the present invention, it is preferable to evaluate 
the short-term memory as the rodent’s cognitive function, 
preferably by using a Y-maze test as a specific method. 
0.052 The methodology of such a Y-maze test is 
described in Alkam et al., Behav. Brain Res.), Vol. 180, p. 
139 (2007). 
0053 Specifically, a Y-maze test apparatus is set up as 
shown in FIG. 6 (a) and FIG. 6 (b). The Y-maze test 
apparatus is constructed from, for example, three arms A, B, 
and C each forming black acryl walls, and these are joined 
to each other at 120-degree angle. A rodent is allowed to 
freely move inside the three arms A, B, and C. 
0054) A normal rodent has the tendency to successively 
enter the three arms A, B, and C, as indicated by arrow in 
FIG. 6(a). Such a behavior manifested as successive entry 
into different three arms is defined as a spontaneous alter 
nation behavior. A rodent with cognitive deficits shows a 
tendency to move back and forth between two arms, as 
indicated by arrow in FIG. 6(b). 
0055. In other words, the percentage of spontaneous 
alternation behavior over a certain time period is smaller in 
a rodent with cognitive deficits than in a normal rodent. 
0056. The percentage of spontaneous alternation behav 
ior over a certain time period is defined as spontaneous 
alternation (%), and may be calculated according to the 
equation (1) below. The presence or absence of cognitive 
function impairment can be determined on the basis of 
spontaneous alternation as described above, and this value 
can be used as the basis of human CSF toxicity measure 
ment, specifically the determination of the presence or 
absence of human CSF toxicity. 
0057 The following equation (1) is used to calculate 
spontaneous alternation (%). Formula (2) represents a 
method for counting spontaneous alternation behaviors. 

Spontaneous alternation (%)={number of spontane 
ous alternation behaviorsf(total number of entry 
into arms-2)x100(%) Formula (1) 

0058. The following describes the result of a mouse 
Y-maze test and the spontaneous alternation (%) calculated 
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from the equation (1). The result of a mouse Y-maze test 
conducted with the apparatus shown in FIG. 6 (a) and FIG. 
6 (b) is described first. 

Math 1 

Formula (2) 
-- 

- - - - N. 
A --> C -> A -> C -> B -> A -> C -> B-> A -> B 

N-1 N-1 

0059. In the Formula (2), the total number of entry into 
the arms A, B, and C is ten, and five out of the ten 
movements represents a spontaneous alternation behavior, 
as indicated by upper and lower brackets. It follows from the 
equation (1) that the spontaneous alternation (%) is {5/(10 
2)}x100(%)=62.5%. 
0060 For the determination of whether the human CSF 
administered to a mouse has toxicity, spontaneous alterna 
tion (%) is compared between a rodent that had intraven 
tricular administration of a human CSF, and a rodent that had 
intraventricular administration of a control Such as physi 
ological saline. The human CSF can be determined as 
having toxicity when the human CSF-administered rodent 
has a lower spontaneous alternation (%) than the control. 
0061 The extent of decrease in spontaneous alternation 
(%) may be measured as, for example, a statistically sig 
nificant decrease. By “statistically significant, it means, for 
example, the difference of the spontaneous alternation (%) 
values obtained according to the method described in 
Example 1 of this application is significant for p-0.05 as 
measured by Dunnett's test performed for a rodent that had 
intraventricular administration of a control Such as physi 
ological saline and a rodent that had intraventricular admin 
istration of the human CSF. 
0062. The extent of decrease in spontaneous alternation 
(%) may be a decrease by 3% or more, 5% or more, 7% or 
more, 10% or more, or 20% or more. 

Alzheimer's Disease Determination Method 
0063) Next, a method for determining Alzheimer's dis 
ease of the present invention is described below. The method 
comprises administering human CSF into the cerebral ven 
tricle of a rodent, and evaluating the cognitive function of 
the rodent by using a behavioral pharmacological technique. 
0064. The human CSF is not particularly limited, as long 
as it is CSF collected from humans, as above. Examples of 
the rodent include mice, rats, and hamsters, and mice are 
preferred, as noted above. 
0065. The administration method of the human CSF into 
the cerebral ventricles is the same as above. 
0066. A dosage of human CSF administered into the 
cerebral ventricle is, for example, 5ul or more, preferably 10 
ul for mice. A dosage of the human CSF administered into 
the cerebral ventricles of other rodents may be set according 
to the method described in Example 1 of this application. 
0067. In the method for determining Alzheimer's disease 
of the present invention, the rodent's cognitive function is 
evaluated by using a behavioral pharmacological technique, 
and various known tests may be used as Such techniques, as 
exemplified above. 
0068. In the method for determining Alzheimer's disease 
of the present invention, it is preferable to evaluate the 
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rodent's short-term memory, preferably by using a Y-maZe 
test which can evaluate rodent’s short-term memory. 
0069. The Y-maze test, the spontaneous alternation 
behavior, the spontaneous alternation (%), and the calcula 
tion methods are as described above. 
0070 For accurate determination, the method for deter 
mining Alzheimer's disease of the present invention prefer 
ably comprises comparing spontaneous alternation (%) 
between a rodent that had intraventricular administration of 
a control (for example, physiological Saline) and a rodent 
that had intraventricular administration of human CSF. 
0071. In assessments made by the present inventors, a 
patient can be determined as having a high likelihood of 
having Alzheimer's disease when a rodent that had intra 
ventricular administration of the human CSF collected from 
the patient has a lower spontaneous alternation (%) than the 
rodent that had intraventricular administration of a control 
(for example, physiological saline). 
0072 The extent of decrease in spontaneous alternation 
(%) may be measured as, for example, a statistically sig 
nificant decrease. By “statistically significant, it means, for 
example, the difference of the spontaneous alternation (%) 
values obtained according to the method described in 
Example 1 of this application is significant for p-0.05 as 
measured by Dunnetts test performed for a rodent that had 
intraventricular administration of a control Such as physi 
ological saline and a rodent that had intraventricular admin 
istration of the human CSF. 
0073. The extent of decrease in spontaneous alternation 
(%) may be a decrease by 3% or more, 5% or more, 7% or 
more, 10% or more, or 20% or more. 
0074 The determination method of the present invention 
also may be used to determine prodromal Alzheimer's 
disease. 
Method for Measuring the Medicinal Effect of Agent for 
Preventing and/or Treating Alzheimer's Disease 
0075) Next, a method for measuring the medicinal effect 
of an agent for preventing and/or treating Alzheimer's 
disease of the present invention is described below. The 
method comprises administering human CSF into the cere 
bral ventricle of a rodent, and evaluating the cognitive 
function of the rodent by using a behavioral pharmacologi 
cal technique. 
0076. The human CSF is not particularly limited, as long 
as it is CSF collected from humans, as above. Examples of 
the rodent include mice, rats, and hamsters, and mice are 
preferred, as noted above. 
0077. The administration method of the human CSF into 
the cerebral ventricles is the same as above. 
0078. The dosage of human CSF administered into the 
cerebral Ventricle is, for example, 5 Jul or more, more 
preferably 10 ul for mice. The dosage of the human CSF 
administered into the cerebral ventricles of other rodents 
may be set according to the method described in Example 1 
of this application. 
0079. In the method for measuring the medicinal effect of 
an agent for preventing and/or treating Alzheimer's disease 
of the present invention, the rodent's cognitive function is 
evaluated by using a behavioral pharmacological technique, 
and various known tests may be used as Such techniques, as 
exemplified above. 
0080. In the method for measuring the medicinal effect of 
an agent for preventing and/or treating Alzheimer's disease 
of the present invention, it is preferable to evaluate the 
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rodent's short-term memory, preferably by using a Y-maZe 
test which can evaluate rodent’s short-term memory. 
0081. The Y-maze test, the spontaneous alternation 
behavior, the spontaneous alternation (%), and the calcula 
tion methods are as described above. 

0082 For medicinal effect determination, the method for 
measuring the medicinal effect of an agent for preventing 
and/or treating Alzheimer's disease of the present invention 
preferably comprises the following steps (1) and (2). 
0083 (1) collecting human CSF from a subject starting or 
continuously undergoing administration of the agent for 
preventing and/or treating Alzheimer's disease before and 
after the administration of the agent; and 
0084 (2) administering each of the human CSFs of 
before and after the administration of the agent collected in 
the step (1) into the cerebral ventricle of a rodent and 
comparing the cognitive function of the rodent. 
0085. In step (2), (A) the spontaneous alternation (%) of 
the rodent that had intraventricular administration of the 
human CSF collected before the administration of the agent, 
and (B) the spontaneous alternation (%) of the rodent that 
had intraventricular administration of the human CSF col 
lected after the administration of the agent are compared for 
the human CSFs collected in step (1). 
I0086. The presence or absence of medicinal effect can 
thus be measured with this technique. As used herein, “after 
the administration of the agent may be after single or 
multiple administration of the agent following the previous 
collection of the human CSF. 
0087. The medicinal effect can be confirmed, for 
example, upon finding that the spontaneous alternation (%) 
(B) is higher than the spontaneous alternation (%) (A). 
0088. The extent of increase of spontaneous alternation 
(%) may be measured by, for example, statistical signifi 
cance. By 'statistically significant, it means, for example, 
the difference between the two groups is significant for 
p-0.05 in a Dunnett's test. 
0089. In the case of mice, for example, the agent may be 
considered effective when the percentage improvement (%) 
of the spontaneous alternation calculated according to equa 
tion 3 described in Example 6 of this application is 40% or 
more, 60% or more, 80% or more, or 100%. 
0090 The agent for preventing and/or treating Alzheim 
er's disease of the present invention include all agents that 
can serve as inhibitory factors of Alzheimer's disease, 
including agents for the prevention and amelioration of 
Alzheimer's disease. 
0091 Examples include known acetylcholine esterase 
inhibitors, NMDA receptor antagonists, anti-A? oligomer 
antibodies, and amyloid R vaccines. Preferred as the agent 
for preventing and/or treating Alzheimer's disease are anti 
AB oligomer antibodies. 
0092. In particular, the anti-AB oligomer antibody is one 
selected from the following (a) and (b): 
0093 (a) a monoclonal antibody in which complemen 

tarity determining region (hereinafter, referred to as “CDR) 
1. CDR2, and CDR3 of the heavy chain variable region 
(hereinafter, referred to as “VH) of the antibody comprise 
the amino acid sequences represented by SEQ ID NOS: 3, 
4, and 5, respectively, and CDR1, CDR2, and CDR3 of the 
light chain variable region (hereinafter, referred to as “VL) 
of the antibody comprise the amino acid sequences repre 
sented by SEQ ID NOS: 6, 7, and 8, respectively; and 
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0094 (b) a monoclonal antibody in which the VH of the 
antibody comprises the amino acid sequence represented by 
SEQ ID NO: 1, and the VL of the antibody comprises the 
amino acid sequence represented by SEQ ID NO: 2. 
0.095 These monoclonal antibodies, and producing pro 
cesses of these antibodies are disclosed in WO2009/099.176, 
and WO2O11 FO16567. 
0096. The medicinal effect of the agent may represent a 
therapeutic effect on an agent-administered subject as mea 
sured at the time of the CSF collection, or a therapeutic 
effect expected to occur in a subject in the future. 
0097. The present invention also can measure the medici 
nal effect over a time course in a subject continuously 
undergoing administration of the agent for preventing and/or 
treating Alzheimer's disease. For the time-course medicinal 
effect measurement, it is preferable to collect CSF from the 
Subject at multiple time points in the agent administration 
schedule. 
0098. The method of the present invention also may be 
used to measure the medicinal effect of an agent for pre 
venting and/or treating prodromal Alzheimer's disease. 
Method for Determining Sensitivity to Agent for Preventing 
and/or Treating Alzheimer's Disease 
0099. The present invention is also concerned with a 
method for determining the sensitivity of a subject Alzheim 
er's disease patient to an agent for preventing and/or treating 
Alzheimer's disease. The method comprises administering 
human CSF into the cerebral ventricle of a rodent, and 
evaluating the cognitive function of the rodent by using a 
behavioral pharmacological technique. 
0100 Preferably, the subject is an Alzheimer's disease 
patient who has never been administered with the agent. 
0101 The human CSF is not particularly limited, as long 
as it is a CSF collected from humans, as above. Examples of 
the rodent include mice, rats, and hamsters, and mice are 
preferred, as noted above. 
0102 The administration method of the human CSF into 
the cerebral ventricles is the same as above. 
0103) A dosage of human CSF into the cerebral ventricle 

is, for example, 5ul or more, more preferably 10 ul for mice. 
A dosage of the human CSF administered into the cerebral 
Ventricles of other rodents may be set according to the 
method described in Example 1 of this application. 
0104. In the method for determining the sensitivity of a 
Subject to an agent for preventing and/or treating Alzheim 
er's disease of the present invention, the rodent’s cognitive 
function is evaluated by using a behavioral pharmacological 
technique, and various known tests may be used as Such 
techniques, as exemplified above. 
0105. In the method for determining the sensitivity of a 
Subject to an agent for preventing and/or treating Alzheimers 
disease of the present invention, it is preferable to evaluate 
the rodent's short-term memory, preferably by using a 
Y-maze test which can evaluate rodents short-term memory. 
0106 The Y-maze test, the spontaneous alternation 
behavior, the spontaneous alternation (%), and the calcula 
tion methods are as described above. The presence or 
absence of the sensitivity of an Alzheimer's disease patient 
to the agent may be confirmed by comparing the spontane 
ous alteration of a rodent when the agent and AD patient 
CSF are administrated into the rodent with the spontaneous 
alteration of a rodent when a control and AD patient CSF are 
administrated into the rodent. The agent and AD patient CSF 
or the control and AD patient CSF may be administrated in 
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a mixed State beforehand, or may be administrated sepa 
rately. Administration interval and order of administration 
are not limited when administrating separately. Administra 
tion area or administration method of the test agent is not 
limited, and for example, intravenous administration or 
administration into cerebral ventricle is exemplified. The 
presence or absence of the sensitivity of an Alzheimer's 
disease patient to the agent may be confirmed, for example, 
according to the methods described in Examples 4 and 5 of 
this application. 
0107 Sensitivity to the agent means that the spontaneous 
alteration of a rodent when the agent and AD patient CSF are 
administrated into the rodent increases compared to the 
spontaneous alteration of a rodent when the control and AD 
patient CSF are administrated into the rodent. For example, 
it is exemplified that the agent i.v.-AD CSF administered 
group has a higher spontaneous alternation than the Human 
IgG4 i.v.-AD CSF administered group according to the 
method described in Example 4 of this application. 
0108) Sensitivity to the agent also can be confirmed upon 
finding that the agent-AD CSF administered group has a 
higher spontaneous alternation than the vehicle-AD CSF 
administered group according to the method described in 
Example 5 of this application. 
0109 The extent of increase of spontaneous alternation 
(%) may be measured by, for example, statistical signifi 
cance. By 'statistically significant, it means, for example, 
the difference between the two groups is significant for 
p<0.05 in a Dunnett's test. 
0110. In the case of mice, for example, sensitivity to the 
agent may be considered present when the percentage 
improvement (%) of the spontaneous alternation calculated 
according to Formula (3) described in Example 6 of this 
application is 40% or more, 60% or more, 80% or more, or 
100%. 
0111. The invention concerning the agent for preventing 
and/or treating Alzheimer's disease is as described above. 
0112 The method of the present invention also may be 
used to measure the sensitivity of a Subject to an agent for 
preventing and/or treating prodromal Alzheimer's disease. 

Method for Creating Alzheimer's Disease-Like Model 
Animal 
0113. The present invention is also concerned with a 
method for creating an Alzheimer's disease-like model 
animal. The method comprises administering human CSF 
into the cerebral ventricle of a rodent, and evaluating the 
cognitive function of the rodent by using a behavioral 
pharmacological technique. 
0114. The human CSF is not particularly limited, as long 
as it is a CSF collected from humans, as above. Examples of 
the rodent include mice, rats, and hamsters, and mice are 
preferred, as noted above. 
0115 The administration method of the human CSF into 
the cerebral ventricles is the same as above. 

0116. A dosage of human CSF administered into the 
cerebral ventricle is, for example, 5ul or more, preferably 10 
ul for mice. A dosage of the human CSF administered into 
the cerebral ventricles of other rodents may be set according 
to the method described in Example 1 of this application. 
0117. In the method for creating an Alzheimer's disease 
like model animal of the present invention, the rodents 
cognitive function is evaluated by using a behavioral phar 
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macological technique, and various known tests may be 
used as Such techniques, as exemplified above. 
0118. In the method for creating an Alzheimer's disease 
like model animal of the present invention, it is preferable to 
evaluate the rodents short-term memory, preferably by 
using a Y-maze test which can evaluate rodents short-term 
memory. 
0119 The Y-maze test, the spontaneous alternation 
behavior, the spontaneous alternation (%), and the calcula 
tion methods are as described above. 
I0120 In the method for creating an Alzheimer's disease 
like model animal of the present invention, a rodent that had 
intraventricular administration of the human CSF can be 
said as an Alzheimer's disease-like model animal, for 
example, when the rodent that had intraventricular admin 
istration of the human CSF has a lower spontaneous alter 
nation (%) as compared to a rodent that had intraventricular 
administration of a control Such as physiological saline. 
I0121 The extent of decrease in spontaneous alternation 
(%) may be measured as, for example, a statistically sig 
nificant decrease. By “statistically significant, it means, for 
example, the difference of the spontaneous alternation (%) 
values obtained according to the method described in 
Example 1 of this application is significant for p-0.05 as 
measured by Dunnett's test performed for a rodent that had 
intraventricular administration of a control Such as physi 
ological saline and a rodent that had intraventricular admin 
istration of the human CSF. 

0.122 The extent of decrease in spontaneous alternation 
(%) may be a decrease by 3% or more, 5% or more, 7% or 
more, 10% or more, or 20% or more. 
Method for Screening Agent for Preventing and/or Treating 
Alzheimer's Disease 
I0123. The present invention is also concerned with a 
method for screening an agent for preventing and/or treating 
Alzheimer's disease. The method comprises steps of admin 
istering human CSF into cerebral ventricle of a rodent, and 
evaluating cognitive function of rodent by using a behav 
ioral pharmacological technique. In the method, the model 
animal obtained by using the method for creating an 
Alzheimer's disease-like model animal can be used. 

0.124. The human CSF is not particularly limited, as long 
as it is CSF collected from humans, as described above. 
Examples of the rodent include mice, rats, and hamsters, of 
which mice are preferred, as described above. 
0.125. The administration method of the human CSF into 
the cerebral ventricles is the same as above. 

I0126. A dosage of human CSF administered into the 
cerebral Ventricle is, for example, 5 Jul or more, more 
preferably 10 ul for mice. A dosage of the human CSF 
administered into the cerebral ventricles of other rodents 
may be set according to the method described in Example 1 
of this application. 
I0127. In the method for screening an agent for preventing 
and/or treating Alzheimers disease of the present, the cog 
nitive function of the rodent is evaluated by using a behav 
ioral pharmacological technique, and various known tests 
may be used as such techniques, as exemplified above. 
I0128. In the method for screening an agent for preventing 
and/or treating Alzheimers disease of the present, it is 
preferable to evaluate the rodents short-term memory, pref 
erably by using a Y-maze test which can evaluate rodents 
short-term memory. 
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0129. The Y-maze test, the spontaneous alternation 
behavior, the spontaneous alternation (%), and the calcula 
tion methods are as described above. 
0130. As the method for screening an agent for prevent 
ing and/or treating Alzheimer's disease of the present inven 
tion, it is exemplified that in case where the spontaneous 
alteration of a rodent when a test agent and AD patient CSF 
are administrated into the rodent increases compared to the 
spontaneous alteration of a rodent when a control and AD 
patient CSF are administrated into the rodent, the test agent 
is selected as candidate of the agent for preventing and/or 
treating Alzheimer's disease. The test agent and AD patient 
CSF or the control and AD patient CSF may be adminis 
trated in a mixed state beforehand, or may be administrated 
separately. Administration interval and order of administra 
tion are not limited when administrating separately. Admin 
istration area or administration method of the test agent is 
not limited, and for example, intravenous administration or 
administration into cerebral ventricle is exemplified. As a 
specific example, the method for screening an agent for 
preventing and/or treating Alzheimer's disease of the present 
invention includes selecting test agent as a candidate agent 
for preventing and/or treating Alzheimer's disease when a 
test agent i.V.-AD CSF administered group has a higher 
spontaneous alternation than a human IgG4 i.V.-AD CSF 
administered group as measured according to the method 
described in Example 4 of this application. 
0131 AS another example, a test agent may be selected as 
an agent for preventing and/or treating Alzheimer's disease 
when a test agent-ADCSF administered group has a higher 
spontaneous alternation than a vehicle-AD CSF adminis 
tered group as measured according to the method described 
in Example 5 of this application. 
0132) The extent of increase of spontaneous alternation 
(%) may be measured by, for example, statistical signifi 
cance. By 'statistically significant, it means, for example, 
the difference between the two groups is significant for 
p-0.05 in a Dunnett's test. 
0133. In the method for screening an agent for preventing 
and/or treating Alzheimer's disease of the present invention, 
a test agent may be selected as an agent for preventing 
and/or treating Alzheimer's disease when the test agent 
improves the spontaneous alternation 40% or more, 60% or 
more, 80% or more, or 100% in the case of for example, 
mice, as calculated according to Formula (3) described in 
Example 6 of this application. 
0134. The test agents used in the present invention are not 
particularly limited, and may be, for example, Small mol 
ecules, proteins (including antibodies), and peptides. 
0135 The method of the present invention also may be 
used for screening of an agent for preventing and/or treating 
prodromal Alzheimer's disease. 

EXAMPLES 

0136. The present invention is described below in greater 
detail using Examples. Note, however, that the present 
invention is not limited by the following Examples. 

Example 1 

Measurement of Mouse Cognitive Function 
Impairment by AD Patient CSF 

0.137 The cognitive function of mice administered with 
AD patient CSF was measured by Y-maze test. Y-maze test 
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was performed according to the method described in Alkam 
et al., Behav. Brain Res.), Vol. 180, p. 139 (2007). 
I0138 AD patient CSF (Precision Med) was administered 
into the cerebral ventricles of ICR mice (male, Japan SLC) 
in a 1, 3, 5, or 10 ul dose under isoflurane anesthesia. The 
CSF was administered into the left cerebral ventricle for the 
1, 3, and 5 ul administration, and into the left and right 
cerebral ventricles for the 10 ul administration, 5ul to each 
ventricle. 

0.139. As a negative control, physiological saline (here 
inafter, “Sham’: Otsuka Pharmaceutical Factory Co., Ltd.) 
was administered in the maximum dose 10 ul into the mouse 
cerebral ventricles in the same manner as above. 

0140. After 1 hour from the intraventricular administra 
tion, each mouse was put in the tip portion of one of the three 
arms A, B, and C of a Y-maze test apparatus shown in FIG. 
6 (a) and FIG. 6 (b) the arms are each constructed as black 
acryl walls measuring 25 cm in length, 5 cm in width, and 
20 cm in height, and joined to each other at 120-degree 
angle. The mouse was then allowed to freely explore the 
maze for 7 minutes. 

0.141. Here, an entry to an arm is defined as the state when 
all four limbs of the mouse were within the arm. The order 
in which the animal entered the arms was recorded, and 
spontaneous alternation (%) was determined according to 
the equation, Formula (1) above. The result is presented in 
FIG 1. 

0142. As shown in FIG. 1, the spontaneous alternation of 
the AD patient CSF administered group decreased with 
increase in the dose of the AD patient CSF. The extent of 
spontaneous alternation decrease was particularly significant 
in the 10-ul AD patient CSF administered group as com 
pared to the Sham administered group. 

Example 2 

Measurement of Mouse Cognitive Function 
Impairment by Different AD Patient CSFs 

0143. The cognitive function of mice administered with 
AD patient CSFs different from that used in Example 1 was 
measured by Y-maze test. The AD patient CSFs used in this 
example are CSFs from two AD patients (both available 
from Precision Med), and a sample prepared as a mixture of 
CSFs from 3 patients which is denoted as “Pool” (Cureline), 
which are different from the CSF used in Example 1. 
0144. These AD patient CSFs (10 ul each), or physiologi 
cal saline (10 Id; hereinafter, “Sham) were administered 
into the cerebral ventricles of ICR mice under isoflurane 
anesthesia, and each mouse was tested by Y-maze test in the 
same manner as in Example 1 to determine spontaneous 
alternation (%). The results are presented in FIG. 2. The AD 
patient CSFs and the physiological saline were adminis 
trated in 5 Jul dose into each of the left and right cerebral 
ventricles. 

0145 As shown in FIG. 2, the spontaneous alternation 
(%) of mice was significantly lower in all AD patient CSF 
administered groups than in the negative control Sham 
administered group. 
0146 The results observed in Examples 1 and 2 con 
firmed that the intraventricular administration of 10-ul AD 
patient CSF significantly lowers the mouse cognitive func 
tion compared to the Sham group. 
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Example 3 

Measurement of the Effect of Normal CSF on 
Mouse Cognitive Function 

0147 The cognitive function of mice administered with 
normal CSFs was measured by Y-maze test. CSFs from three 
normal individuals (Precision Med) were used as normal 
CSFs. Physiological saline (hereinafter, “Sham), and AD 
patient CSF (Precision Med) were used as negative control 
and positive control, respectively. 
0148. Each sample (10 ul) was administered into the 
cerebral ventricles of ICR mice under isofluraneanesthesia, 
and each mouse was tested by Y-maze test in the same 
manner as in Example 1 to determine spontaneous alterna 
tion (%). The results are presented in FIG. 3. Each sample 
was administrated in 5 Jul dose into each the left and right 
cerebral ventricles of mice. 
0149. As shown in FIG. 3, spontaneous alternation was 
significantly lower in the positive control AD patient CSF 
administered group than in the negative control Sham 
administered group. On the other hand, the normal CSF 
administered group showed almost the same levels of spon 
taneous alternation as that of the Sham administered group 
in all samples. 
0150. As demonstrated above, the lowered cognitive 
function observed in mice administered with AD patient 
CSF in Examples 1 and 2 was found to be a AD patient 
CSF-specific phenomenon not observed with the normal 
CSF. Thus, it was found that administration of AD patient 
CSF causes decrease in cognitive function of mice and 
reflects patient’s condition. 

Example 4 

Measurement of the Effect of Anti-Af Antibody 
Intravenous Administration on Mouse Cognitive 

Function Impairment by AD Patient CSF 

0151. Next, mice that had intravenous administration of 
anti-AB oligomer antibody were measured for changes in 
cognitive function after AD patient CSF administration, 
using a Y-maze test. As the anti-A? oligomer antibody, an 
anti-AB oligomer humanized antibody 6E4HVOLVO was 
produced according to the method disclosed in WO2011/ 
016567 and known methods, and used in the experiment. 
0152 The amino acid sequences of VH and VL of 
6E4HVOLVO are represented by SEQ ID NOS: 1 and 2, 
respectively. The amino acid sequences of heavy chain 
CDR1, CDR2, and CDR3 of 6E4HVOLVO are represented 
by SEQ ID NOS: 3, 4, and 5, respectively. The amino acid 
sequences of light chain CDR1, CDR2, and CDR3 are 
represented by SEQ ID NOS: 6, 7, and 8, respectively. 
0153 ICR mice were intravenously administered with 3 
mg/kg of human IgG4 (Sigma-Aldrich), or 0.3 mg/kg, 1 
mg/kg, or 3 mg/kg of 6E4HVOLVO. 
0154) On the next day, 10 ul of physiological saline 
(hereinafter, “Sham') or the same amount of AD patient CSF 
(Precision Med) was administered into the cerebral ven 
tricles of the mice under isoflurane anesthesia. Each mouse 
was then tested by Y-maze test in the same manner as in 
Example 1 to determine spontaneous alternation (%). The 
results are presented in FIG. 4. The AD patient CSF and the 
physiological Saline were administrated in 5 Jul dose into 
each of the left and right cerebral ventricles. 
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0.155. In the following, mice that had intravenous admin 
istration of human IgG4, and intraventricular administration 
of Sham will be identified by using the notation “human 
IgG4 i.v.-Sham administered group.’ Similar notations are 
used for mice administered with other samples. 
0156. As shown in FIG. 4, the spontaneous alternation 
was significantly lower in the Human IgG4 i.v.-AD CSF 
administered group than in the IgG4 i.v.-Sham administered 
group. 

0157. On the other hand, the spontaneous alternation in 
the 6E4HVOLVO i.v.-ADCSF administered group increased 
with increase in the dose of 6E4HVOLVO. The spontaneous 
alternation was significantly higher in the 3 mg/kg 
6E4HVOLVO i.v.-AD CSF administered group than in the 
human IgG4 i.V.-ADCSF administered group, recovering to 
the same levels as that observed in the human IgG4 i.v.- 
Sham administered group. 

Example 5 

Measurement of the Effect of Anti-Af Antibody 
Pretreatment on Mouse Cognitive Function 

Impairment by AD Patient CSF 

0158 Example 4 examined the effect of 6E4HVOLV0 
intravenous administration. However, in a possible clinical 
application of the present assay system for the measurement 
of the medicinal effect of an agent for preventing and/or 
treating Alzheimer's disease (for example, an agent target 
ing the AB oligomer), CSF is collected from the same patient 
before and after the agent administration, and the cognitive 
function of mice administered with these CSFs is measured. 
That is, the intraventricular administration of the patients 
CSF collected after the agent administration involves the 
agent. 
0159 For the purpose of evaluating a sample that more 
accurately reflects the actual clinical sample, the cognitive 
function of mice administered with an AD patient CSF 
pretreated with 6E4HVOLVO was measured by Y-maze test. 
(0160 6E4HVOLVO was added to AD patient CSF (Pre 
cision Mod) to make the final concentration 1 ng/ml, 10 
ng/ml, or 100 ng/ml, and the mixture was incubated at room 
temperature for about 1 hour. 
0.161 Artificial cerebrospinal fluid artificial spinal fluid 
(Otsuka Pharmaceutical Co., Ltd.) supplemented with 0.02 
w/v '% human serum albumin (Sigma-Aldrich) (hereinafter, 
“vehicle') was added to AD patient CSF or physiological 
saline (hereinafter, “Sham), and the mixture was incubated 
at room temperature. The prepared sample was preserved at 
-80° C., and used for the experiment after being thawed at 
room temperature on the day of the Y-maze testing. 
0162 The sample (10 ul each) was administered into the 
cerebral ventricles of ICR mice under isoflurane anesthesia, 
and each mouse was tested by Y-maze test in the same 
manner as in Example 1 to determine spontaneous alterna 
tion (%). The results are presented in FIG. 5. Each sample 
was administrated in 5 d dose into each the left and right 
cerebral ventricles of mice. 

0163. In the following, the sample with the AD patient 
CSF plus the vehicle will be identified by the notation 
“vehicle-AD CSF. Similar notations are used for other 
samples. 
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0164. As shown in FIG. 5, the mouse spontaneous alter 
nation was significantly lower in the vehicle-AD CSF 
administered group than in the vehicle-Sham administered 
group. 
0.165. On the other hand, the spontaneous alternation was 
higher in the 6E4HVOLV0-AD CSF administered group 
(final concentration of 10 ng/ml or 100 ng/ml) than in the 
vehicle-ADCSF administered group. The spontaneous alter 
nation was particularly high in the 6E4HVOLV0-AD CSF 
administered group (final concentration of 100 ng/ml), 
recovering to the same levels as that observed in the vehicle 
Sham administered group. 
0166 From these results and the results of Example 4, it 
was found that the impaired cognitive function observed in 
mice administered with AD patient CSF can be improved by 
the 6E4HVOLVO intravenous administration and pretreat 
ment. 

Example 6 

Blind Measurement of Mouse Cognitive Function 
Impairment by CSF Sample, and Blind 

Measurement of Changes in Cognitive Function of 
Mice after 6E4HVOLVO Pretreatment 

0167. The cognitive function of mice administered with 
multiple normal CSFs or AD patient CSFs was measured in 
blind experiment by performing a Y-maze test in the same 
manner as in Example 1. The effect of 6E4HVOLVO pre 
treatment was also examined at the same time. The experi 
ment was conducted by separating testers who is responsible 
for dispensing normal CSFs or AD patient CSFs and pre 
paring a 6E4HVOLV0-pretreated AD patient CSF for blind 
experiment, and who is responsible for administering the 
samples to mice, and conducting the Y-maze test. 
0168 Tester (A) randomly assigned numbers to the dis 
pensed normal CSFs (Precision Med) and AD patient CSFs 
(Precision Med) for blind experiment. For the AD patient 
CSFs, samples were also prepared by adding 6E4HVOLVO 
to each dispensed CSF to make the final concentration 10 
ng/ml, and incubating the mixture at room temperature for 
about 1 hour. The dispensed and prepared CSF samples were 
all preserved at -80°C. until the day of the Y-maze testing. 
0169. On the day of the Y-maze testing, tester (B) 
received the samples prepared by tester (A) for blind experi 
ment, and thawed the samples at room temperature. Each 
sample (10 ul) or physiological saline (10 ul; hereinafter, 
“Sham’) was administered into the cerebral ventricles of 
ICR mice under isoflurane anesthesia, and the mice were 
tested by Y-maze test in the same manner as in Example 1 
to determine spontaneous alternation (%). The sample and 
the physiological saline were administrated in 5ul dose into 
each of the left and right cerebral ventricles of mice. 
0170 The cognitive function of mice administered with 
the CSF sample that had no 6E4HVOLVO pretreatment was 
determined as being impaired when the mouse spontaneous 
alternation decreased 3% or more compared with the Sham 
administered group. The cognitive function was determined 
as being strongly impaired when the spontaneous alternation 
decreased 7 to 10% compared to the Sham administered 
group. 

0171 The results are shown under the column heading 
“Extent of induced cognitive function impairment” in Table 
1 below. 
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0172 Method of determining extent of induced cognitive 
function impairment is as follows. 
-: The spontaneous alteration decreased 0 to 3% compared 
with the Sham administrated group (No induced cognitive 
function impairment). 
+: The spontaneous alteration decreased 3 to 7% compared 
with the Sham administrated group (Weak induced cognitive 
function impairment). 
++: The spontaneous alteration decreased 7 to 10% com 
pared with the Sham administrated group (Strong induced 
cognitive function impairment). 
(0173 A Y-maze test that used the AD patient CSFs 
pretreated with 6E4HVOLVO was conducted at the same 
time. Percentage improvement of mouse spontaneous alter 
nation by 6E4HVOLVO pretreatment was calculated for each 
mouse by using the Formula (3) below. The results are 
shown under the column heading "Percentage improvement 
by 6E4HVOLVO treatment (%)” in Table 1. 

Percentage improvement (%) of mouse spontaneous 
alternation by 6E4HVOLVO pretreatment={ 
(spontaneous alternation of mouse administered 
with AD patient CSF pretreated with 
6E4HVOLVO)-(spontaneous alternation of 
mouse administered with the same AD patient 
CSF without 6E4HVOLVO pretreatment)}/{ 
(spontaneous alternation of Sham administered 
group)-(spontaneous alternation of mouse 
administered with the same AD patient CSF 
without 6E4HVOLVO pretreatment)}x100 Formula (3) 

TABLE 1. 

Extent of 
induced Percentage 
cognitive improvement 
function by 6E4HVOLVO 

Patient ID Age/Sex Diagnosis impairment treatment (%) 

8006 Visit 3 91 male AD ---- 80.2 
8014 Visit 4 79 male ---- 59.7 
8026 Visit 2 78 female -- 14.5 
8029 Visit 2 74fmale ---- -11.8 
8056 Visit 9 75 male -- 86.8 
8057 Visit 8 76 female ---- 59.3 
8060 Visit 6 79 male ---- 46.0 
8061 Visit S 82 female -- 65.6 
8076 Visit 8 70 female ---- 68.3 
8091. Visit 5 86 female -- 56.3 
8092 Visit 3 70 female -- 87.7 
8108 Visit 6 90 female ---- 82.O 
8109 Visit 5 83, female ---- 90.7 
81.89 Visit 3 87 female ---- 83.1 
8211 Visit 2 78 male -- 90.0 
7515. Visit 3 30 female Normal 
7516 Visit 1 25 male -- 
7519 Visit 2 45 male 
7522 Visit 2 39 male 
7525 Visit 1 47 male 
7539 Visit 3 43 male 
7540 Visit 3 46 male 
7545 Visit 1 47 male 
7547 Visit 2 42 female 
7548 Visit 1 41 female 
7552 Visit 3 40 male 

0.174 As shown in Table 1, the mouse cognitive function 
was impaired in all of the 15 sample mice administered with 
the AD patient CSF that had no 6E4HVOLVO pretreatment. 
On the other hand, 10 out of the 11 mice administered with 
the normal CSF did not show cognitive function impair 
ment. 
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(0175 With regard to the effect of 6E4HVOLVO pretreat 
ment, the spontaneous alternation improved 80% or more in 
7 out of the 15 samples, and 40% or more in 6 out of the 15 
samples. 
0176 The cognitive function was impaired in 1 out of the 
11 mice administered with the normal CSF. Percentage 
improvement (%) of mouse spontaneous alternation by 
6E4HVOLVO pretreatment was measured for the normal 
CSF administered to the mouse as for the AD patient CSF. 
However, the 6E4HVOLVO pretreatment did not improve the 
cognitive function impairment occurred in this mouse. 
0177. It was found also from the foregoing blind tests that 
the cognitive function impairment was not induced in almost 
all mice administered with the normal CSF, but was induced 
in all the mice administered with the AD patient CSF. It was 
also found that most of the cognitive function impairment 
observed in mice administered with the AD patient CSF can 
show recovery with 6E4HVOLVO pretreatment. 
0.178 While the invention has been described in detail 
and with reference to specific embodiments thereof, it will 
be apparent to one skilled in the art that various changes and 
modifications can be made therein without departing from 
the spirit and scope of the invention. The present application 
is based on U.S. Provisional Application 61/980,206 filed on 
Apr. 16, 2014, and the contents are incorporated herein by 
reference. 

REFERENCE SIGNS LIST 

(0179 A, B, C: Arms 

SEQUENCE LISTING FREETEXT 

SEQ ID NO: 1 
0180. Description of artificial sequence: Amino acid 
sequence of the 6E4HVOLVO heavy chain variable region 

SEQUENCE LISTING 

<16 Os NUMBER OF SEO ID NOS: 8 

<21 Os SEQ ID NO 1 
&211s LENGTH: 118 
212s. TYPE: PRT 
<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of artificial sequence; 
sequence of 6E4HVOLVO VH 

<4 OOs SEQUENCE: 1 
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SEQ ID NO: 2 

0181. Description of artificial sequence: Amino acid 
sequence of the 6E4HVOLVO light chain variable region 

SEQ ID NO: 3 

0182. Description of artificial sequence: Amino acid 
sequence of the 6E4HVOLVO heavy chain CDR1 

SEQ ID NO: 4 

0183. Description of artificial sequence: Amino acid 
sequence of the 6E4HVOLVO heavy chain CDR2 

SEQ ID NO: 5 

0184. Description of artificial sequence: Amino acid 
sequence of the 6E4HVOLVO heavy chain CDR3 

SEQ ID NO: 6 

0185. Description of artificial sequence: Amino acid 
sequence of the 6E4HVOLVO light chain CDR1 

SEQ ID NO: 7 

0186. Description of artificial sequence: Amino acid 
sequence of the 6E4HVOLVO light chain CDR2 

SEQ ID NO: 8 

0187. Description of artificial sequence: Amino acid 
sequence of the 6E4HVOLVO light chain CDR3 

amino acid 

Glin Wall Glin 
1. 

Ser Wall Lys 

Trp Met His 
35 

Gly Glu Ile 
SO 

Lys Arg Arg 
65 

Met Glu Lieu. 

Luell 

Wall 

Trp 

Asn 

Wall 

Ser 

Wall 
5 

Ser 

Wall 

Pro 

Thir 

Ser 
85 

Glin 

Cys 

Arg 

Arg 

Ile 
70 

Luell 

Ser 

Lys 

Glin 

ASn 
55 

Thir 

Arg Ser 

Ala 

Ser 
25 

Pro 

Gly 

Asp 

Glu 

Glu 
1O 

Gly 

Gly 

Thir 

Thir 

Asp 
90 

Wall 

Glin 

Asn 

Ser 

Thir 

Thir 

Gly 

Asn 
60 

Thir 

Ala 

Phe 

Luell 
45 

Asn 

Ser 

Wall 

Pro 

Thir 
3 O 

Glu 

Glu 

Thir 

Tyr 

Gly 
15 

Ser 

Trp 

Asn 

Ala 

Tyr 
95 

Ala 

Met 

Phe 
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- Continued 

Ala Arg Asp Gly Asn Tyr Asp Pro Phe Ala Tyr Trp Gly Glin Gly Thr 
1OO 105 11 O 

Leul Wall. Thir Wal Ser Ser 
115 

<210s, SEQ ID NO 2 
&211s LENGTH: 113 
212. TYPE: PRT 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of artificial sequence; amino acid 
sequence of 6E4HVOLVO VL 

<4 OOs, SEQUENCE: 2 

Asp Ile Val Met Thr Glin Ser Pro Leu Ser Leu Pro Val Thr Pro Gly 
1. 5 1O 15 

Glu Pro Ala Ser Ile Ser Cys Arg Ser Ser Glin Ser Lieu Val His Ser 
2O 25 3O 

Asn Gly Asn Thr Tyr Lieu. His Trp Tyr Lieu Gln Lys Pro Gly Glin Ser 
35 4 O 45 

Pro Gln Leu Lieu. Ile Tyr Lys Val Ser Asn Arg Phe Ser Gly Val Pro 
SO 55 6 O 

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Lieu Lys Ile 
65 70 7s 8O 

Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys Ser Glin Ser 
85 90 95 

Thr His Val Pro Pro Tyr Thr Phe Gly Glin Gly Thr Lys Lieu. Glu Ile 
1OO 105 11 O 

<210s, SEQ ID NO 3 
&211s LENGTH: 5 
212. TYPE: PRT 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of artificial sequence; amino acid 
sequence of 6E4HVOLVO H CDR1 

<4 OOs, SEQUENCE: 3 

Ser Tyr Trp Met His 
1. 5 

<210s, SEQ ID NO 4 
&211s LENGTH: 17 
212. TYPE: PRT 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of artificial sequence; amino acid 
sequence of 6E4HVOLVO H CDR2 

<4 OOs, SEQUENCE: 4 

Glu Ile Asn Pro Arg Asn Gly Gly Thr Asn. Asn. Asn. Glu Asn. Phe Lys 
1. 5 1O 15 

Arg 

<210s, SEQ ID NO 5 
&211s LENGTH: 9 

212. TYPE: PRT 
<213> ORGANISM: Artificial 
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- Continued 

22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of artificial sequence; amino acid 
sequence of 6E4HVOLVO H CDR3 

<4 OOs, SEQUENCE: 5 

Asp Gly Asn Tyr Asp Pro Phe Ala Tyr 
1. 5 

<210s, SEQ ID NO 6 
&211s LENGTH: 16 
212. TYPE: PRT 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of artificial sequence; amino acid 
sequence of 6E4HVOLVO LCDR1 

<4 OOs, SEQUENCE: 6 

Arg Ser Ser Glin Ser Lieu Val His Ser Asn Gly Asn Thr Tyr Lieu. His 
1. 5 1O 

<210s, SEQ ID NO 7 
&211s LENGTH: 7 
212. TYPE: PRT 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

15 

<223> OTHER INFORMATION: Description of artificial sequence; amino acid 
sequence of 6E4HVOLVO L. CDR2 

<4 OO > SEQUENCE: 7 

Llys Val Ser Asn Arg Phe Ser 
1. 5 

<210s, SEQ ID NO 8 
&211s LENGTH: 10 
212. TYPE: PRT 

<213> ORGANISM: Artificial 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Description of artificial sequence; amino acid 
sequence of 6E4HVOLVO LCDR3 

<4 OOs, SEQUENCE: 8 

Ser Glin Ser Thr His Val Pro Pro Tyr Thr 
1. 5 1O 

1. A method for measuring the toxicity of human cere 
brospinal fluid (hereinafter, “CSF), comprising 

administering human CSF into the cerebral ventricle of a 
rodent, and 

evaluating the cognitive function of the rodent by using a 
behavioral pharmacological technique. 

2. The method according to claim 1, wherein the cognitive 
function evaluation is evaluation of the short-term memory 
of the rodent. 

3. The method according to claim 1, wherein the behav 
ioral pharmacological technique is a Y-maze test. 

4. The method according to claim 1, wherein dosage of 
the human CSF administered into the cerebral ventricle of 
the rodent is 5ul or more. 

5. The method according to claim 1, wherein the rodent is 
a OSC. 

6. A method for determining Alzheimer's disease, com 
prising 

administering human CSF into the cerebral ventricle of a 
rodent, and 

evaluating the cognitive function of the rodent by using a 
behavioral pharmacological technique. 

7. The method according to claim 6, wherein the cognitive 
function evaluation is evaluation of the short-term memory 
of the rodent. 

8. The method according to claim 6, wherein the behav 
ioral pharmacological technique is a Y-maze test. 

9. The method according to claim 6, wherein dosage of 
the human CSF administered into the cerebral ventricle of 
the rodent is 5ul or more. 

10. The method according to claim 6, comprising com 
paring the cognitive function of the rodent administered with 
a control into the cerebral ventricle and the cognitive func 
tion of the rodent administered with the human CSF into the 
cerebral ventricle. 

11. The method according to claim 6, wherein the rodent 
is a mouse. 

12. A method for measuring the medicinal effect of an 
agent for preventing and/or treating Alzheimer's disease, 
comprising 
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administering human CSF into the cerebral ventricle of a 
rodent, and 

evaluating the cognitive function of the rodent by using a 
behavioral pharmacological technique. 

13. The method according to claim 12, wherein the 
cognitive function evaluation is evaluation of the short-term 
memory of the rodent. 

14. The method according to claim 12, wherein the 
behavioral pharmacological technique is a Y-maze test. 

15. The method according to claim 12, wherein dosage of 
the human CSF administered into the cerebral ventricle of 
the rodent is 5ul or more. 

16. The method according to claim 12, comprising 
(1) collecting human CSF from a subject starting or 

continuously undergoing administration of the agent 
for preventing and/or treating Alzheimer's disease 
before and after the administration of the agent; and 

(2) administering each of the human CSFs of before and 
after the administration of the agent collected in the 
step (1) into the cerebral ventricle of a rodent and 
comparing the cognitive function of the rodent. 

Feb. 16, 2017 

17. The method according to claim 12, wherein the agent 
for preventing and/or treating Alzheimer's disease is an 
anti-amyloid J (amyloid beta, hereinafter “AB) oligomer 
antibody. 

18. The method according to claim 12, wherein the agent 
for preventing and/or treating Alzheimer's disease is an 
antibody selected from the following (a) and (b): 

(a) a monoclonal antibody in which complementarity 
determining region (hereinafter, “CDR) 1, CDR2, and 
CDR3 of the heavy chain variable region (hereinafter, 
“VH) of the antibody comprise the amino acid 
sequences represented by SEQ ID NOS: 3, 4, and 5, 
respectively, and CDR1, CDR2, and CDR3 of the light 
chain variable region (hereinafter, “VL) of the anti 
body comprise the amino acid sequences represented 
by SEQ ID NOS: 6, 7, and 8, respectively; and 

(b) a monoclonal antibody in which the VH of the 
antibody comprises the amino acid sequence repre 
sented by SEQ ID NO: 1, and the VL comprises the 
amino acid sequence represented by SEQ ID NO: 2. 

19. The method according to claim 12, wherein the rodent 
is a mouse. 


