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Learning and memory deficit is the characteristic of cognitive

impairment, which is often seen in patients with Alzheimer’s dis-

ease, stroke, depression, chronic fatigue syndrome (CFS), and so

on [1]. Cognitive impairment has emerged as one of the greatest

health threats in the modern society, and drugs including choli-

nesterase inhibitors, vitamin E, antiinflammatory drugs, or other

compounds with possible disease-modifying effects, have only

negative, minor or modest effects. Developing new therapeutic

targets for such conditions is still needed.

ORM is an acute-phase protein, with very low pI of 2.8–3.8 and

a very high carbohydrate content of 45%. There are two isoforms

of ORM in humans (ORM1 and ORM2) and three isoforms in mice

(ORM1, ORM2, and ORM3). Constitutive level of ORM1 is the

dominant isoform, and only ORM1 can be induced by acute-phase

stimuli. Many biological activities of ORM have been identified,

including modulating immunity, mediating the sphingolipid meta-

bolism, carrying drugs, and also acting as a disease marker [2].

Recently, many reports indicate that ORM may be involved in

the regulation of cognitive function. ORM is significantly elevated

in the serum of patients with CFS [3], brain tissues of stoke mice

[4], sera of the depressed patients [5], and cerebral spinal fluid of

the patients with HIV-associated neurocognitive impairment [6].

Especially, ORM is reported to mediate the metabolism of sphin-

golipid [7], while the disturbance of sphingolipid content in cere-

bral spinal fluid is associated with memory impairment in patients

infected with the HIV [8]. Moreover, studies have demonstrated

that calorie restriction improved cognitive function at old age and

in animal models of Parkinson’s and Alzheimer’s disease via pre-

venting the sphingolipid turnover dysregulation in the brain [9].

All of these studies prompt us to investigate whether ORM could

affect cognitive function in addition to acting as an indicative

marker.

We first evaluated the physical effect of ORM on the ability to

learn and remember. ORM1 knocked-out mice were generated in

our laboratory as previously reported [10]. The Morris water maze

(MWM) test was applied to investigate spatial learning and mem-

ory. Unexpectedly, neither average latency to platform nor mean

Figure 1 The effect of endogenous ORM on the performance of mice in

Morris water maze testing. ORM1+/+ and ORM1�/� mice were used to

evaluate the effect of endogenous ORM on the cognitive function. (A)

Average latency to platform of 4 trials per day for the consecutive 4 days.

(B) Mean number of platform crossing on the 5th day. (C) Representative

swim path of mice after platform is removed on the 5th day. Green circle

indicates the previous location of platform. Data are presented as

mean � SEM and analyzed by Student’s t-test. N = 5–7 per group.

P < 0.05 was considered statistically significant.
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number of crossing the platform was found to be different

between ORM1+/+ and ORM1�/� mice (Figure 1A,B). We fur-

ther investigated whether exogenous ORM can improve cognitive

impairment in a mouse stroke model. Indeed, serum ORM is

markedly increased 24h after stroke (Figure 2A). ORM treatment

did not improve stroke-induced impairment in the escape latency

(Figure 2B). Also, ORM did not improve the impaired preference

for the target quadrant induced by stroke (Figure 2C,D).

Our present studies showed that ORM did not exhibit the pro-

tective role in cognitive function. ORM elevation is just an accom-

panying phenomenon, not acting as a feedback mechanism, in

response to cognitive impairment. ORM seems not a target for the

treatment of cognitive deficit.
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Figure 2 The effect of exogenous ORM on the

performance of stroke mice in Morris water

maze testing. (A) Serum ORM level in mice 24 h

after sham operation or MCAO. N = 6 per

group. (B–D) Mice underwent sham operation,

MCAO with or without ORM treatment (50 mg/

kg via tail vein 30 min ahead of each Morris

water maze [MWM] testing), and MWM testing

was started on the 7th day post-MCAO. (B)

Average latency to platform of 4 trials per day

for the consecutive 4 days. (C) Mean number

of platform crossing on the 5th day. (D)

Representative swim path of mice after

platform is removed on the 5th day. Green

circle indicates the previous location of

platform. N = 9 per group for B–D. Data are

presented as mean � SEM and analyzed by

Student’s t-test for A and one-way analysis of

variance for B and C. P < 0.05 was considered

statistically significant.
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