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Abstract: Objective: The aim of this study was to compare the clinical effects of risperidone and olanzapine in 
Alzheimer’s disease (AD), exploring the possible mechanisms. Methods: A total of 172 AD patients, admitted from 
June 2016 to January 2018, were recruited for this prospective analysis. According to the use of drugs at admission, 
patients were assigned into the olanzapine group (n = 89) and risperidone group (n = 83). Patients were assessed, 
at study baseline (T0) and after 2 weeks (T1), 4 weeks (T2), and 8 weeks (T3), using the Behavioral Pathology in 
Alzheimer’s Disease Rating Scale (BEHAVE-AD), Positive and Negative Syndrome Scale (PANSS), total effective rates 
of treatment, and incidence of adverse reactions. Venous blood was drawn from the patients to determine expres-
sion levels of superoxide dismutase (SOD) and malondialdehyde (MDA) in serum using enzyme-linked immunosor-
bent assay. Results: BEHAVE-AD and PANSS scores at T1, T2, and T3, in both groups, were lower than those at T0, 
with scores at T3 the lowest. This was followed by scores at T2 (all P < 0.001). There were no significant differences 
between the two groups in total effective rates of treatment and incidence of adverse reactions (both P > 0.050). 
At T0 and T3, there were no significant differences between the two groups in expression levels of SOD and MDA 
(both P > 0.050). At T1 and T2, the olanzapine group was significantly higher than the risperidone group in SOD 
levels (both P < 0.001) and significantly lower than the risperidone group in MDA levels (both P < 0.001). SOD levels 
were significantly higher at T1, T2, and T3 than that at T0, in both groups (all P < 0.001), with the highest at T3. This 
was followed by SOD levels at T2 (P < 0.001). MDA levels were significantly lower at T1, T2, and T3 than that at T0, 
in both groups (all P < 0.001), with the lowest at T3. This was followed by MDA levels at T2 (P < 0.001). Regarding 
BEHAVE-AD and PANSS scores and SOD and MDA levels, the two groups were significantly different between T0 and 
T1 and between T2 and T3 (all P < 0.001). Levels were not significantly different between T1 and T2 (all P > 0.050). 
Conclusion: The use of olanzapine or risperidone for treatment of AD patients is clinically valuable. Both drugs can 
significantly improve psychiatric and behavioral symptoms and behavioral issues. However, olanzapine is better 
than risperidone, requiring less time to take effect.
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Introduction

Alzheimer’s disease (AD) is a neurodegenera-
tive disease [1]. AD patients mainly present 
with symptoms including agnosia, continuous 
decline in memory, aphasia, and behavioral 
issues [2]. The number of AD patients has 
increased along with the aging population in 
modern society [3]. AD can be classified into 
three stages, mild, moderate, and severe, ac- 
cording to patient mental states and condi- 
tions [4]. Statistics have shown there is at lea- 
st one patient with mild AD in every 10 people 
aged over 60 years [5].

At present, the major therapy for AD aims at 
controlling psychiatric symptoms and improv- 

ing their cognitive function, with typical medica-
tions including antipsychotics, cerebral meta-
bolic enhancers, and neurotransmitter drugs 
[6-8]. With the increasing use of these thera-
peutic drugs, a growing number of studies in 
China or other countries have pointed out that 
conventional drugs may cause secondary dam-
age to cognitive function during treatment of 
AD, resulting in occurrence of extrapyramidal 
symptoms [9-11]. Therefore, researchers have 
been committed to developing new methods of 
treatment of AD. It has been proven that atypi-
cal antipsychotics are safer than other drugs, 
with the same effects of controlling mental con-
ditions [12]. Olanzapine and risperidone are the 
two representatives of atypical antipsychotics 
that have been widely used in treatment of AD. 
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However, there have been few studies focused 
on comparing the clinical efficacy between 
olanzapine and risperidone in AD. Even fewer 
studies have focused on the mechanisms of 
olanzapine and risperidone in AD.

Levels of superoxide dismutase (SOD) and mal- 
ondialdehyde (MDA) will significantly change in 
oxidative stress. Therefore, they are important 
markers for oxidative stress and fundamental 
to human health. Moreover, they can be used 
as effective indicators for monitoring the sever-
ity of AD [13]. To understand the efficacy of 
olanzapine and risperidone in the treatment of 
AD, this study recruited patients to compare 
differences in behavioral issues and clinical 
efficacy. In addition, this study examined the 
mechanisms of the two drugs, aiming to pro-
vide guidance for clinical treatment.

Materials and methods

General information

A total of 172 AD patients, admitted to The 
Second Xiangya Hospital of Central South 
University, from June 2016 to January 2018, 
were recruited for prospective analysis.

Inclusion criteria: Patients meeting diagnostic 
criteria according to guidelines for Alzheimer’s 
disease in 2015 [14]; Patients with mental dis-
orders of different stages; Patients that recei- 
ved subsequent therapy of olanzapine or ris-
peridone in the Second Xiangya Hospital of 
Central South University after diagnosis; Pati- 
ents aged 30-90 years; Patients with a com-
plete case history. A total of 329 patients were 
initially enrolled in this study, in accordance 
with inclusion criteria.

Exclusion criteria: Patients with tumors; Pati- 
ents with organ failure; Patients with other he- 
matologic diseases; Patients with other immu-
nological disorders; Patients that were physi-
cally disabled; Patients that were bedridden; 
Patients that were pregnant; Patients that re- 
ceived other antipsychotics before the study; 
Patients with drug allergies; Patients compli-
cated with several mental disorders; Patients 
transferred from other hospitals. A total of 172 
patients were finally recruited into this study, 
according to inclusion and exclusion criteria. Of 
these, 94 were male and 78 were female. Ages 
ranged from 59 to 82 years, with a mean age of 
71.7 years (sd = 6.8).

Methods

According to the use of drugs at admission, 
patients were assigned into the olanzapine 
group (n = 89) and risperidone group (n = 83). 
Olanzapine (5 mg per tablet, lot: H20160497) 
was purchased from Lilly del Caribe Inc. 
(Indianapolis, USA). The dose of 10 mg once a 
day was recommended, initially, then was 
adjusted according to clinical response to 5-20 
mg once a day. The usual dose was 10 mg daily. 
Doses greater than 10 mg once a day were only 
available after clinical assessment. Risperido- 
ne (2 mg per tablet, lot: H20010310) was pur-
chased from Xi’an-Janssen Pharmaceutical Ltd. 
(China). The initial dose was 2 mg once a day. 
The dose was gradually increased to 4 mg once 
a day after one week. The dose could be gradu-
ally increased to 6 mg daily in the second week 
and was maintained in the following weeks or 
adjusted according to individual response. A 
dose of 6 mg daily was recommended. The 
maximum dose should be no more than 10 mg 
daily. The duration of treatment for the two 
groups was 8 weeks. Measurements were car-
ried out at study baseline (T0) and after 2 
weeks (T1), 4 weeks (T2), and 8 weeks (T3) of 
treatment. A total of 4 mL of morning fasting 
venous blood was used to determine expres-
sion levels of SOD and MDA.

Enzyme-linked immunosorbent assay (ELISA)

Venous blood was kept at room temperature for 
30 minutes and subsequently centrifuged for 
10 minutes to obtain the serum. Expression 
levels of SOD and MDA were detected by ELISA 
using the serum. SOD ELISA kits (ZC-32619) 
were purchased from ZCi Bio (Shanghai, China). 
MDA ELISA kits (DL-MDA-Ge1) were purchased 
from Wuxi Donglin Sci & Tech Development Co., 
Ltd. (China). The ELISA analyzer (HBS-1101) 
was purchased from Nanjing DeTie Experi- 
mental Equipment Co., Ltd. (China). The proce-
dure strictly complied with manufacturer instr- 
uctions. Standards were prepared and a stan-
dard curve was for every experiment. Wells for 
the subtraction of background absorbance, or 
blank wells, were recommended for every plate. 
Blank wells contained only TMB and stop solu-
tion. Differences in absorbance values of the 
duplicate wells were within 20%. The OD of the 
blank well was subtracted from the OD of each 
standard or sample (no subtraction was need-
ed if no blank well was prepared). Results are 
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expressed by the mean optical density (OD) of 
duplicate wells. The standard curve was ploted. 
The corresponding concentration of a sample 
was calculated using its OD and the standard 
curve. If the OD of a sample exceeded the 
upper limit of the standard curve, it was remea-
sured after proper dilution. Calculation of con-
centrations was then completed after multi 
pling the dilution factor of that sample.

Measurements

Baseline characteristics were recorded and 
compared between the two groups, including 
age, gender, weight, and family environment.

Behavioral Pathology in Alzheimer’s Disease 
Rating Scale (BEHAVE-AD): This is a 25-item 
scale developed by Reisberg et al., designed  
to assess non-cognitive behavioral disorders  
in AD patients [15]. It consists of 7 subscales, 

with symptoms rated on a 
4-point severity scale, rang-
ing from 0 to 3.

Positive and Negative Syn- 
drome Scale (PANSS): Ac- 
cording to Schmidt et al., 
patient post-treatment PA- 
NSS scores are defined as 
follows: higher than 75% 
excellent; from 50%-75%, 
effective; from 25%-50%, 
common; lower than 25%, 
ineffective [16]. Total effec-
tive rate = (cases of excel-
lent + cases of effective  
+ cases of common)/total 
cases * 100%.

Incidence of adverse reac-
tions: Adverse drug reac-
tions, during treatment, we- 
re recorded. Incidence of 
adverse reactions = cases 
of adverse reactions/total 
cases * 100%. All results 
were rounded to the se- 
cond decimal place.

Statistical analysis

Data were statistically pro-
cessed using SPSS 24.0 
software package (Shang- 

Table 1. Comparison of baseline characteristics between the two 
groups (n, %)

The olanzapine 
group (n = 89)

The risperidone 
group (n = 83) t/χ2 P

Age (year) 72.4±6.9 71.9±7.1 0.468 0.640
Weight (kg) 67.24±11.24 68.37±12.57 0.622 0.535
Body mass index 19.81±5.24 18.73±5.68 1.297 0.196
Duration of disease (week) 5.26±2.86 5.64±2.98 0.853 0.395
Gender 0.174 0.677
    Male 50 (56.18) 44 (53.01)
    Female 39 (43.82) 39 (46.99)
Number of families 0.171 0.680
    1-2 64 (71.91) 62 (74.70)
    > 2 25 (28.09) 21 (25.30)
Places of living 0.212 0.645
    Urban areas 75 (84.27) 72 (86.75)
    Rural areas 14 (15.73) 11 (13.25)
Smoking 0.466 0.495
    Yes 56 (62.92) 48 (57.83)
    No 33 (37.08) 35 (42.17)
Alcohol use 0.166 0.684
    Yes 51 (57.30) 45 (54.22)
    No 38 (42.70) 38 (45.78)
Exercise habit 0.474 0.491
    Yes 21 (23.60) 16 (19.28)
    No 68 (76.40) 67 (80.72)
Pre-treatment BEHAVE-AD 28.69±5.48 28.54±5.77 0.175 0.861
Pre-treatment PANSS 89.62±8.49 90.24±8.67 0.474 0.636
Note: BEHAVE-AD: Behavioral Pathology in Alzheimer’s Disease Rating Scale; PANSS: 
Positive and Negative Syndrome Scale.

hai Yuchuang Network Technology Co; Ltd). 
Measurement data are expressed as mean ± 
standard deviation (

_
x  ± sd). Comparisons with-

in the group, before and after treatment, were 
based on paired t-tests. Comparisons between 
the two groups were conducted using indepen-
dent-sample t-tests. Enumeration data are ex- 
pressed as cases/percentage (n/%). Inciden- 
ce of adverse reactions was compared with 
Fisher’s exact test and total effective rates of 
treatment were compared using nonparametric 
test. P < 0.05 indicates statistical significance.

Results

Baseline characteristics

The two groups were compared regarding base-
line characteristics, including age, weight, body 
mass index, duration of disease, gender, family 
information, place of living, smoking, alcohol 
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use, exercise habits, pre-treatment BEHAVE-
AD, and PANSS scores. No significant differ-
ences were found in baseline characteristics 
between the two groups (all P > 0.050), indicat-
ing that the two groups were comparable. See 
Table 1.

Comparison of BEHAVE-AD scores

There were no significant differences in BEH- 
AVE-AD scores between the two groups at T0  
(P > 0.050). At T1, the BEHAVE-AD score in the 
olanzapine group was 19.83±4.25, significant-
ly lower than the 25.63±4.51 in the risperidone 

Figure 1. Comparison of BEHAVE-AD scores between 
the two groupsCompared with the BEHAVE-AD score 
at T0 within the group, aaaP < 0.001; Compared with 
the BEHAVE-AD score at T1 within the group, bbbP < 
0.001; Compared with the BEHAVE-AD score at T2 
within the group, cccP < 0.001. BEHAVE-AD: Behav-
ioral Pathology in Alzheimer's Disease Rating Scale. 
T0: at study baseline; T1: after 2 weeks; T2: 4 weeks; 
T3: 8 weeks.

Table 2. Comparison of BEHAVE-AD scores between the 
two groups

The olanzapine 
group (n = 89)

The risperidone 
group (n = 83) t P

Score
    T0 28.69±5.48 28.54±5.77 0.175 0.861
    T1 19.83±4.25 25.63±4.51 8.683 < 0.001
    T2 13.28±3.59 18.77±4.05 9.421 < 0.001
    T3 7.16±2.08 7.25±2.12 0.779 0.281
Difference
    T1-T0 -8.86±4.14 -2.91±3.94 9.640 < 0.001
    T2-T1 -6.55±4.57 -6.86±3.15 0.514 0.608
    T3-T2 -6.12±2.17 -11.52±2.98 13.65 < 0.001
Note: BEHAVE-AD: Behavioral Pathology in Alzheimer’s Disease Rating 
Scale. T0: at study baseline; T1: after 2 weeks; T2: 4 weeks; T3: 8 
weeks.

group (P < 0.050). At T2, the BEHAVE- 
AD score in the olanzapine group was 
13.28±3.59, significantly lower than  
the 18.77±4.05 in the risperidone group 
(P < 0.050). At T3, BEHAVE-AD scores 
were not significantly different between 
the two groups (P > 0.050). BEHAVE-AD 
scores at T1, T2, and T3, in both groups, 
were lower than that at T0, with scores 
at T3 the lowest. This was followed by 
scores at T2 (P < 0.001). Regarding 
BEHAVE-AD scores, the two groups were 
significantly different between T0 and 
T1 and between T2 and T3 (both P < 
0.001), but were not significantly differ-
ent between T1 and T2 (P > 0.050). See 
Table 2 and Figure 1.

Comparison of PANSS scores

There were no significant differences in PANSS 
scores between the two groups at T0 (P > 
0.050). At T1, the PANSS score in the olanzap-
ine group was 62.33±7.86, significantly lower 
than the 76.16±8.04 in the risperidone group 
(P < 0.050). At T2, the PANSS score in the olan-
zapine group was 44.27±6.24, significantly 
lower than the 59.14±5.86 in the risperidone 
group (P < 0.050). At T3, PANSS scores were 
not significantly different between the two 
groups (P > 0.050). PANSS scores at T1, T2, 
and T3, in both groups, were lower than that at 
T0, with scores at T3 the lowest. This was fol-
lowed by scores at T2 (P < 0.001). Concerning 
PANSS scores, the two groups were significant-
ly different between T0 and T1 and between T2 
and T3 (both P < 0.001), but were not signifi-
cantly different between T1 and T2 (P > 0.050). 
See Table 3 and Figure 2.

Comparison of incidence of adverse reactions

In the olanzapine group, the total incidence of 
adverse reactions was 7.86%. Fatigue account-
ed for 1.12% (1 case), lethargy for 1.12% (1 
case), visual impairment for 2.25% (2 cases), 
headache for 1.12% (1 case), and abnormal 
liver function for 2.25% (2 cases). In the risperi-
done group, the total incidence of adverse 
reactions was 7.23%. Lethargy accounted for 
1.20% (1 case), insomnia for 1.20% (1 case), 
visual impairment for 1.20% (2 cases), and 
extrapyramidal symptoms for 2.41% (2 cases). 
No significant differences were found in inci-
dence of adverse reactions between the two 
groups (P > 0.050). See Table 4.
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Figure 2. Comparison of PANSS scores between the 
two groups Compared with the PANSS score at T0 
within the group, aaaP < 0.001; Compared with the 
PANSS score at T1 within the group, bbbP < 0.001; 
Compared with the PANSS score at T2 within the 
group, cccP < 0.001. PANSS: Positive and Negative 
Syndrome Scale. T0: at study baseline; T1: after 2 
weeks; T2: 4 weeks; T3: 8 weeks.

Comparison of effective rates of treament

Effective rates of treatment were 85.39% in the 
olanzapine group and 87.95% in the risperi-
done group. There were no significant differ-
ences between the two groups in effective 
rates of treatment (P > 0.050). See Table 5.

Comparison of SOD and MDA levels

There were no significant differences in SOD 
and MDA levels between the two groups at T0 
(P > 0.050). At T1, the olanzapine group had a 
significantly higher SOD level and a significantly 
lower MDA level than the risperidone group 
(both P < 0.001). At T2, the olanzapine group 

was significantly higher in SOD levels 
and lower in MDA levels than the ris-
peridone group (both P < 0.001). At T3, 
the groups were not significantly differ-
ent in SOD and MDA levels (P > 0.050). 
SOD levels were significantly higher at 
T1, T2, and T3 than that at T0, in both 
groups (all P < 0.001), with the highest 
at T3. This was followed by SOD levels 
at T2 (P < 0.001). MDA levels were sig-
nificantly lower at T1, T2, and T3 than 
that at T0, in both groups (all P < 0.001), 
with the lowest at T3. This was followed 
by MDA levels at T2 (P < 0.001). The 
two groups were significantly different 
in SOD levels between T0 and T1 and 
between T2 and T3 (both P < 0.001), 
but were not significantly different 

Table 3. Comparison of PANSS scores between the two 
groups

The olanzapine 
group (n = 89)

The risperidone 
group (n = 83) t P

Score
    T0 89.62±8.49 90.24±8.67 0.474 0.636
    T1 62.33±7.86 76.16±8.04 11.402 < 0.001
    T2 44.27±6.24 59.14±5.86 16.081 < 0.001
    T3 38.71±5.06 39.16±5.14 0.578 0.564
Difference
    T1-T0 -27.29±6.89 -14.08±8.12 11.532 < 0.001
    T2-T1 -18.06±5.18 -17.02±6.54 1.160 0.248
    T3-T2 -5.56±5.04 -19.98±5.98 17.143 < 0.001
Note: PANSS: Positive and Negative Syndrome Scale. T0: at study base-
line; T1: after 2 weeks; T2: 4 weeks; T3: 8 weeks.

between T1 and T2 (P > 0.050). The two gro- 
ups were significantly different in MDA levels 
between T0 and T1, between T1 and T2, and 
between T2 and T3 (both P < 0.001). See 
Tables 6-9, Figures 3 and 4.

Discussion

The pathogenesis of AD remains unclear at 
present. Many studies in China and other coun-
tries have stated that occurrence of AD is close-
ly associated with neurotransmitter imbalanc-
es, inflammation, and free radical damage 
[17-19]. The rising prevalence of AD has called 
for more clinical effort in this field. Over 80% of 
AD patients have presented with psychiatric 
and behavioral symptoms. In the current treat-
ment of AD, rehabilitation of psychiatric and 
behavioral symptoms is as crucial as improve-
ments in cognitive function [20]. Studies have 
shown that β-amyloid deposition and neurofi-
brillary tangles can result in a considerable 
decrease in the number of neurons in patients 
with development of AD. Moreover, it can re- 
duce levels of acetylcholine, a neurotransmit- 
ter that has an important bearing on memory 
and learning ability [21, 22]. Given the above 
problems, atypical antipsychotics, including 
olanzapine and risperidone, have been devel-
oped for treatment of AD. Their therapeutic 
effects have been confirmed. Olanzapine, a thi-
enobenzodiazepine derivative, is a novel anti-
psychotic agent that reduces dopamine secre-
tion by blocking dopamine D2 and serotonin 
5-HT2A receptors. It also has a high affinity with 
histamine and dopamine D receptors and is 
less likely to induce side effects [23]. Risperi- 
done, a benzoxazole derivative, is a selective 
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Table 6. Comparison of SOD levels between the two groups (U/mL)
The olanzapine group 

(n = 89)
The risperidone group 

(n = 83) t P

T0 86.73±12.87 87.54±11.97 0.427 0.670
T1 124.63±15.24 107.69±13.43 7.712 < 0.001
T2 153.81±11.69 134.20±12.08 10.823 < 0.001
T3 168.74±8.69 166.98±9.27 1.285 0.201
Note: SOD: superoxide dismutase. T0: at study baseline; T1: after 2 weeks; T2: 4 weeks; 
T3: 8 weeks.

Table 4. Comparison of incidence of adverse reactions between the two groups (n, %)
The olanzapine group 

(n = 89)
The risperidone group 

(n = 83) χ2 P

Fatigue 1 (1.12) 0 (0.00) 0.938 0.333
Lethargy 1 (1.12) 1 (1.20) 0.002 0.960
Insomnia 0 (0.00) 1 (1.20) 1.079 0.299
Visual impairment 2 (2.25) 1 (1.20) 0.272 0.602
Headache 1 (1.12) 0 (0.00) 0.938 0.333
Extrapyramidal symptoms 0 (0.00) 2 (2.41) 2.170 0.141
Abnormal liver function 2 (2.25) 0 (0.00) 1.887 0.170
Incidence of adverse reactions (%) 7 (7.87) 5 (6.02) 0.224 0.636

Table 5. Comparison of effective rates of treatment between the two 
groups

The olanzapine 
group (n = 89)

The risperidone 
group (n = 83) Z P

Excellent 35 (39.33) 32 (38.55)
Effective 25 (28.09) 27 (32.53)
Common 16 (17.98) 14 (16.87)
neffective 13 (14.61) 10 (12.05)
Effective rate of treatment (%) 85.39 87.95 -0.368 0.713

Table 7. Comparison of differences of SOD levels between the two 
groups (U/mL)

The olanzapine group 
(n = 89)

The risperidone group 
(n = 83) t P

T1-T0 37.90±13.84 20.15±11.86 9.000 < 0.001
T2-T1 29.18±12.63 26.51±12.14 1.412 0.160
T3-T2 14.93±9.16 32.78±10.16 12.123 < 0.001
Note: SOD: superoxide dismutase. T0: at study baseline; T1: after 2 weeks; T2: 4 weeks; 
T3: 8 weeks.

monoaminergic antagonist with a high affinity 
for serotonin 5-HT and dopmine D receptors 
[24]. Presently, olanzapine and risperidone are 
widely used in the treatment of AD. The pur-
pose of this study was to compare the efficacy 
between olanzapine and risperidone, exploring 
the benefits and harms of their use in the tr- 

eatment of AD patients. 
This study aimed to pro-
vide more accurate refer-
ence for clinical selec-
tion of therapeutic drugs 
in the future.

Results of this study 
showed that BEHAVE- 
AD and PANSS scores  
in the olanzapine group 
were significantly lower 
than those in the risperi-
done group at T1 and  
T2. This indicates that 
olanzapine requires less 
time to take effect, com-
pared with risperidone. 
The possible reason for 
this is that olanzapine 
acts as antagonist to 
dopamine D2 and D3, and 
serotonin 5-HT2 recep-
tors, which can select- 
ively increase concen- 
trations of acetylcholine 
in brain tissues of pati- 
ents [25]. However, ris-
peridone has a relatively 
low affinity for histmine 
H1 and α2-adrenergic re- 
ceptors and no affinity 
for acetycholine recep-
tors [26]. Therefore, ris-

peridone cannot fully play its role as an antago-
nist in AD patients, leading to slow rehabilita-
tion. For BEHAVE-AD and PANSS scores, the 
two groups were significantly different in the 
two scores between T0 and T1 and between T2 
and T3, but were not significantly different be- 
tween T1 and T2. This may be attributable to 
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tration [30]. Increased dosage may cause the 
rise of drug plasma concentrations due to the 
plasma protein binding of risperidone. Given 
the low clearance rate in patients, a series of 
adverse reactions may occur. The lack of statis-
tically significant differences in incidence of 
adverse reactions between the two groups may 
be due to the small population of study sub-
jects. In future studies, sample sizes should be incre- 
ased to obtain more accurate data.

To explore the therapeutic mechanisms of olan-
zapine and risperidone in AD, this study further 
analyzed changes in SOD and MDA levels in AD 
patients treated with olanzapine and risperi-
done. The olanzapine group was significantly 
higher in SOD levels and significantly lower in 
MDA levels than the risperidone group at T1 
and T2. MDA, an indicator of oxidative stress, is 
generally highly expressed upon occurrence of 
AD [31]. Many free radicals in the brain tissue 
cause a considerable increase of lipid peroxida-
tion, thereby reducing synthesis in cells, as well 
as weakening the activity of SOD. SOD is an 
antioxidant enzyme that catalyzes the dismuta-
tion of superoxide anion radicals. It acts as an 
effective protector for the normal function of 
cells and tissues [32]. This suggests that olan-
zapine may treat AD by interacting with SOD 
and MDA in patients. The precise mechanisms 
of olanzapine require further experimentation.

Table 9. Comparison of differences of MDA levels 
between the two groups (mmol/mL)

The olanzapine 
group (n = 89)

The risperidone 
group (n = 83) t P

T1-T0 -10.82±2.86 -6.95±2.52 9.404 < 0.001
T2-T1 -5.24±1.86 -5.85±1.96 2.094 0.038
T3-T2 -6.15±1.54 -9.22±1.04 15.213 < 0.001
Note: MDA, malondialdehyde. T0: at study baseline; T1: after 2 
weeks; T2: 4 weeks; T3: 8 weeks.

Table 8. Comparison of MDA levels between the two 
groups (mmol/mL)

The olanzapine 
group (n = 89)

The risperidone 
group (n = 83) t P

T0 28.74±3.65 28.64±3.72 0.178 0.859
T1 17.92±2.15 21.69±2.27 11.192 < 0.001
T2 12.68±2.28 15.84±2.04 9.554 < 0.001
T3 6.53±1.16 6.62±1.20 0.500 0.618
Note: MDA, malondialdehyde. T0: at study baseline; T1: after 2 
weeks; T2: 4 weeks; T3: 8 weeks.

Figure 3. Comparison of SOD levels between the two 
groups,Compared with the SOD level at T0 within the 
group, aaaP < 0.001; Compared with the SOD level at 
T1 within the group, bbbP < 0.001; Compared with the 
SOD level at T2 within the group, cccP < 0.001. SOD, 
superoxide dismutase. T0: at study baseline; T1: af-
ter 2 weeks; T2: 4 weeks; T3: 8 weeks.

the rapid therapeutic effects of olanzapine for 
AD, which produce visible results at T1. The 
downward trend of its therapeutic effects at T2 
and T3 may be the result of the relatively short 
half-life of olanzapine. However, the treatment 
effects were lower in the risperidone group 
than in the olanzapine group at T1. Effects in 
the risperidone group increased at T2 and T3. 
Comparing the differences in BEHAVE-AD and 
PANSS scores between the two groups, it was 
found that olanzapine achieved visible effects 

after 2 weeks of treatment, while risperi-
done required 4 weeks of treatment to 
show significant effects. Comparison of 
effective rates between the two groups 
revealed no significant differences. This 
suggests that the two drugs are both  
valuable for treatment of AD, consistent 
with the findings of Cummings et al. [27]. 
Comparing incidence of adverse reactions 
between the two groups showed no signifi-
cant differences. However, there were 2 
cases of extrapyramidal symptoms in the 
risperidone group and none in the olan- 
zapine group. The reason is that olanza- 
pine mainly acts on the midbrain limbic 
area and midbrain cortical areas. It has 
minimal impact on the nigrostriatal path-
way, thereby maximally reducing the pos-
sibility of extrapyramidal symptoms [28]. 
The extensive hepatic metabolisms of 
olanzapine may be the cause of increased 
rates of abnormal liver function in the 
olanzapine group [29]. Risperidone has a 
relatively long half-life after oral adminis-
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This study was designed to compare differenc-
es in efficacy between olanzapine and risperi-
done in the treatment of AD. However, there 
were a few limitations due to insufficient experi-
mental conditions. First, the study population 
was small. Therefore, statistical analysis based 
on big data could not be performed. Second, 
the composition of the study population was 
relatively simple in ethnicity, without consider-
ing possible differences in other populations. 
Third, the drugs used in this study may have dif-
ferences with other drugs of this kind produced 
by other pharmaceutical companies (such as 
risperidone, available in both tablets and oral 
solution). Longer-term follow-ups should be 
conducted to obtain the best experimental 
results.

In conclusion, the use of olanzapine or risperi-
done for treatment of AD is clinically valuable, 
as both drugs can both significantly improve 
psychiatric and behavioral symptoms and 
behavioral issues. However, olanzapine is bet-
ter than risperidone, requiring less time to take 
effect.
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