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16Recent advances in the understanding of the pathophysiologicalmechanismsunderlyingAlzheimer's disease and
17other cognitive deficits have pointed to novel strategies for drug development. Animal models have contributed
18noticeably to these advances and are an indispensible part in the evaluation of therapeutics. This review is an
19exhaustive study of animal models of dementia and cognitive dysfunction. A thorough and critical evaluation
20of current rodent models of dementia, and discussion about their role in drug discovery and development have
21been carried out. Since dementia has multiple pathophysiological mechanisms, we have tried to provide a
22detailed description of various types of animal models which would depict different pathophysiological stages
23and causes of dementia. This review aims to better understand the prognosis, biochemical, and behavioral
24alterations that occur during dementia and hence facilitate drug discovery and development.
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74Q9 Introduction

75 Dementia is defined as cognitive impairment in more than one cog-
76 nitive area characterized by loss of intellectual ability of sufficient sever-
77 ity to interfere either with occupational functioning, usual social
78 activities or relationship of a person in the absence of gross clouding
79 of consciousness or with motor involvement (Sharma and Singh,
80 2010). A report from aging demographics and memory study, ADAMS
81 (Q10 Plassman Langa et al., 2007), estimated that in America the number
82 of people with dementia was 4.5 million and by 2050 it may rise to
83 16 million (Tayeb et al., 2012). Cognitive areas involved in dementia
84 includes: language (aphasia),motor (apraxia), agnosia (failure in recog-
85 nition) & executive functions (abstract reasoning, judgment and plan-
86 ning) (Kidd, 2008). There are many types of dementias (Husband and
87 Worsley, 2006; Sodhi et al., 2011) including dementia of Alzheimer's
88 disease, vascular dementia, dementia with Lewy body, frontotemporal
89 dementia, dementia associated with Parkinson's disease, dementia as-
90 sociated with Huntington's disease, Wernicke Korsakoff syndrome,
91 andCreutzfeldt–Jakob disease. Our aging society is confrontedwith a re-
92 markable increase in incidence of age-related neurodegenerative dis-
93 eases (Raslan and Kee, 2013). Stress has been reported to have
94 significant contribution towards many cognitive and physiological defi-
95 ciencies. Chronic stress has been reported to induce atrophy and func-
96 tional impairments in several brain areas such as the frontal cortex
97 and hippocampus that play an important role in the generation and pro-
98 gression of AD (Wang et al., 2014). Stress affects cognition in a number
99 of ways, acting rapidly via catecholamines and more slowly via gluco-
100 corticoids by activating locus coeruleus–norepinephrine–sympathetic
101 nervous system and the hypothalamic–pituitary–adrenal axis respec-
102 tively (Oken et al., 2011). Suitable animal models of neurodegenerative
103 conditions are valuable to understand the pathophysiology of dementia
104 and development of new therapeutics (Balducci and Forloni, 2010;
105 Laurijssens et al., 2013). Here, we review animal models of Alzheimer's
106 disease which will enable researchers to compare different animal
107 models targeting disease-associatedmolecules by genomic engineering
108 and to facilitate the development of novel animal models depending on
109 the ultimate research goals (Gotz and Ittner, 2008). High research prior-
110 ity to develop animal model of dementia is due to disease prevalence
111 and poor prognosis of the disease (Elder et al., 2010). Development of
112 animal models is challenging as there is no single animal model that
113 can explain all the cognitive, behavioral, biochemical and histopatho-
114 logical abnormalities (Q11 Tayebati, 2006). An ideal animal model should
115 mimic the human disease and reproduce complexities of human behav-
116 ior in rodents. So far various animals like rodents,monkeys, aged rhesus,
117 worms and flies have been used to develop animal models of dementia.
118 Rodent models play a major role as mice cannot develop plaques and
119 tangles normally; mice can be induced to develop plaques and tangles
120 in specific brain regions (Agca et al., 2008). Monkeys take longer time
121 and are expensive to maintain.Q12 Fly and worm brains are vastly different

122from human brains and it is difficult to develop dementia (Elder et al.,
1232010). Various chemicals (streptozotocin, scopolamine, colchicines,
124heavy metals etc.) have also been used to develop animal models of de-
125mentia, however themajor disadvantage of thesemodels is that no dis-
126ease progression occur with single administration, some of them are
127time consuming, have high mortality rate and are invasive in nature
128(Dam and Deyn, 2006). However the advantage of these animal models
129is that they have been explored to study many therapeutic agents clin-
130ically in use for various types of dementia and cognitive dysfunctions,
131hence enabling them to closely co-relate with the pathophysiology sim-
132ilar to humans. A number of transgenic animal models (PDAPP mouse,
133Tg2576mousemodel, App23mouse, JNLP3mouse, ApoEmousemodels
134etc.) have beendeveloped for dementia as it haswell recognized pathol-
135ogy of senile plaques and neurofibrillary tangles in case of dementia of
136AD. Accordingly transgenic models of dementia of other than AD have
137also been developed like animal models for dementia associated with
138Parkinson's disease (Harvey et al., 2008; Skaper and Giusti, 2010) and
139Huntington's disease ( Q13Hohn et al., 2011). However, transgenic models
140have a number of disadvantages of being expensive to develop, no dis-
141ease progression occur and cause neuronal cell death (Pype et al.,
1422003). So studies are underway in order to develop an ideal animal
143model that is inexpensive, non-invasive and mimics the pathogenesis
144of the disease.

145Animal models to evaluate dementia and cognitive deficits

146Various animal models of dementia (Alzheimer's disease in particu-
147lar) and cognitive decline have been developed and these may be
148broadly classified based on diverse pathophysiological basis (Table 1,
149Fig. 1).

150Spontaneous models

151Memory loss is a primary characteristic feature of old age therefore
152aged animals can serve as naturalmodel ofmemory deficits and demen-
153tia. The spontaneous models have been further classified into aging in-
154duced dementia and senescence accelerated mouse (SAM) models
155which are as follows.

156Aged induced dementia
157Aging animals are used routinely in drug development due to age
158related cognitive decline and behavioral alterations whichmimic not
159only the neurochemical and morphological alterations (Erickson
160and Barnes, 2003; Gupta et al., 2013) but also the cholinergic
161hypofunction (Sherman and Friedman, 1990; de Souza Silva et al.,
1622013) that is similar to pathophysiology of Alzheimer's disease. Re-
163ports indicate that dopaminergic and glutamatergic dysfunctions
164may also contribute to age related dementia (Collier et al., 1988).
165The advantage of this model is that it is non-invasive, natural and
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