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【Abstract】Objective　To investigate the effect of atypical antipsychotics risperidone on prepulse inhibition of 

the startle reflex (PPI) and P50 deficit in first-episode and chronic patients with schizophrenia. Methods　PPI and P50 

were tested and compared in 81 first-episode acute schizophrenia patients and 92 chronic schizophrenia patients before 

and after the risperidone. Results　There was no significant difference in PPI and P50 indices between the two groups 

before treatment (P>0. 05); 2) there was no significant correlation between PPI & P50 inhibition indices and PANSS 

score, onset frequency and disease course (P>0.05); 3) Except the significant group main effect for S2 amplitude in P50 

(P=0. 02), there was no significant change for main effect and interaction of the other P50 and PPI inhibition ratio in-

dices after treatment (P>0. 05). The effect of risperidone on PPI and P50 measurement index had nothing to do with the 

curative effect. Conclusion　There exists a deficit in sensory gating inhibition in both first-episode schizophrenia and 

chronic schizophrenia, which is relatively independent from disease course. The risperidone is not effective in improving 

PPI and P50 inhibition deficit. 
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Some scholars conducted the metal analysis to sensory gating (SG) P50 research. The analysis results suggest that 

whether the P50 is the quality indicator of schizophrenia patients still remains controversial. (1) In order to find new 

evidences, a SG new index – prepulse inhibition of the startle reflex (PPI) (2,3) - is used in this study to test the first-

episode schizophrenia and chronic schizophrenia (hereinafter referred to as First-episode Group and Chronic Group) and 

discuss the effect of risperidone (atypical antipsychotic medicine) on SG functional index of the schizophrenia patients. 

1　SUBJECTS AND METHODS 
1.1　Subjects
1.1.1　First-Episode Group　Eighty one inpatients in Shanghai Mental Health Center. Inclusion Criteria: i) 

diagnostic criteria: Patients with schizophrenia prescribed in the Classification and Diagnostic Criteria of Mental 

Disorders in China (Third Edition); ii) patients currently in acute period; and iii) patients for first onset. Exclusion 

Criteria: patients with serious physical illness, and patients who abused the drugs and alcohol. 81 patients were recruited, 

including 61 male patients and 20 female patients. The average disease course of the first-episode group was 4.8±2.2 

months, mean age 27.3±7.4 years and average education level 15.7±5.2 years. The total score of positive and negative 

syndrome scale (PANSS) of the patients was 69.4±11.8, including positive subscale of 21.9±6.8, negative subscale of 

13.5±6.7 and general psychopathology subscale of 34.0±7.4. 
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1.1.2　Chronic Group　Ninety two patients (70 male and 22 female patients) in all with recurrent schizophrenia, 

disease course of over five years and all in acute period. The average disease course of the chronic group was 113.9±

61.5 months, mean age 33.2±7.9 years and average education level 12.9±4.2 years. The total PANSS score was 71.8
±12.1, including positive subscale of 20.6±5.7, negative subscale of 16.7±6.7 and general psychopathology subscale 

of 34.4±6.5. Compared to the first-episode group, the patients in chronic group was older (P=0.001) and the education 

level was lower (P=0.021), disease course was longer (P=0.000). There was no significant statistical difference (P>0.05) 

for the gender composition and PANSS in both groups. 

1.2　Methods
1.2.1　Usage and Dosage of Risperidone　The patients in the two groups only took orally risperidone (dosage of 

2~6 mg/d) and were treated for 4~6 weeks. Benzhexol hydrochloride (maximum dosage of 5 mg/d) was administrated 

together with the risperidone after the extrapyramidal side effects (EPS) emerged. It would be effective when the reducing 

ratio of PANSS was greater than or equal to 40%, and it would be invalid if it was less than 40%. The calculation formula 

of the reducing ratio: PANSS Reducing Ratio = (Tb - Ta) ÷ Ta × 100%. (Where, Tb is the total score of PANSS after 

treatment, and Ta is the total score of PANSS before treatment)

1.2.2　Test Items　The items were tested using the ERP record and analysis system of Brain Products GmbH 

in Germany and the Nicolet Bravo ERP instrument in the United States. i) PPI: The prepulse-pulse combined passive 

attention PPI paradigm was used. The specific test methods were similar to the studies of Zhao Liang, et al (2). ii) P50: 

the condition-test paradigm (test-retest) was used. The conditioning (S1) stimulus and testing (S2) stimulus were the 

tone burst with the same physical property, with a sound intensity of 85dB and a lasting time of 0.1ms. The sensory 

gating function of P50 was decided by the P50 amplitude ratio (S2/S1) evoked from the two stimuli. There were 64 S1-S2 

stimulus pairs in all. The spacing presented between S1 stimulus and S2 stimulus was 500 ms, and the time interval 

presented by each round of S1-S2 stimuli was 10 s. 

1.2.3　Analysis Indicators　i) PPI: the latency (ms) and amplitude ( μV) of the startle reflex of individual pulse as 

well as prepulse + pulse were analyzed. The formula of inhibition ratio (PPI %) of the PPI: (amplitude of startle reflex of 

individual pulse – amplitude of startle reflex of prepulse + pulse)/amplitude of startle reflex of individual pulse ×100%; 

ii) P50: S1-P50, S2-P50 latency and amplitude, S2/S1 amplitude ratio. 

1.2.4　Statistical Analysis　All data from the instrument or meters were imported into Software SPSS15.0 for a 

subsequent statistical analysis. For a comparison among the groups, independent sample t test and χ2 analysis were 

carried out. The paired t test and analysis of variance by repeated measures were used for the comparison before and after 

treatment. The correlation between the PPI & P50 and the PANSS was analyzed using Spearman. 

2　RESULTS
2.1　Efficacy Comparison of Drugs in Two Groups 
The treatment efficiency of patients in two groups is 62% (first-episode group) and 59% (chronic group). The 

percent of benzhexol hydrochloride in the combination is 52% for the first-episode group and 45% for chronic group. 

There is no significant statistical difference between the said parameter groups (P>0.05). 

2.2　Comparison of PPI and P50 between the Subjects of Two Groups
The difference for S1 latency & amplitude, S2 latency & amplitude and S2/S1 ratio in PPI inhibition ratio and P50 

of the subjects in the two groups was not statistically significant (P>0.05) after the age and education level was controlled 

prior to the treatment. No correlation was found between PPI & P50 and disease course, severity of mental syndrome (total 

PANSS score, positive subscale, negative subscale and general psychopathology subscale) in the schizophrenia patients 

(P>0.05). 

While the difference of PPI and P50 for subjects of two groups was compared before and after the treatment, 

except the significant group main effect for S2 - P50 amplitude (F=5.789, P=0.019), the difference for main effect and 



国际精神病学杂志   JOURNAL  OF  INTERNATIONAL  PSYCHIATRY   2016 年第 43 卷第 4 期 - 579 -

◎

英
文
论
著◎

 English Treatise

interaction of groups and time like S1-P50 latency & amplitude, S2-P50 latency and S2/S1 ratio, as well as the time 

main effect and group × time interaction (P>0. 05) was not statistically significant, see Table 1 and Table 2.
Table 1　PPI Comparison between First Episode Group and Chronic Group after and before Risperidone Treatment (x±s)

Group Cases
Individual Pulse Prepulse + Pulse

PPI%
Amplitude ( μV) Latency (ms) Amplitude ( μV) Latency (ms)

First-episode Group
Before Treatment 81 70±49 96±16 40±28 95±19 42±30

After Treatment 81 69±48 94±14 38±21 93±13 41±28

Chronic Group
Before Treatment 92 71±40 95±14 41±21 94±14 43±27

After Treatment 92 70±42 96±16 39±22 93±22 40±28

Table 2　P50 Comparison between First Episode Group and Chronic Group after and before Risperidone Treatment (x±s)

Group Cases
S1 Amplitude

( μV)
S1 Latency 

(ms)
S2 Amplitude

( μV)
S2 Latency

(ms)
S2/S1 Ratio

(%)

First-episode Group Before Treatment 81 5±3 61±14 3±1 69±15 82±34

After Treatment 81 4±2 61±14 3±2 67±13 84±48

Chronic Group Before Treatment 92 5±2 65±11 4±1 72±14 83±43

After Treatment 92 5±2 63±12 4±2 67±16 82±35

2.3　Comparison of Treatment Efficacy
The further analysis results suggested that the difference of treatment efficacy for PPI indices (valid VS invalid) 

between the two groups was not statistically significant, see Table 3. 
Table 3　Effect of Risperidone Treatment on PPI

Group Cases
Individual Pulse Prepulse + Pulse

PPI%
Amplitude ( μV) Latency (ms) Amplitude ( μV) Latency (ms)

First-episode Group Efficacy Valid 50 70±51 98±25 40±19 95±31 43±30

Invalid 31 69±48 90±21 36±25 90±29 47±29

Chronic Group Efficacy Valid 54 71±39 95±39 41±26 97±25 42±29

Invalid 38 69±45 98±35 37±21 90±29 46±26

3　DISCUSSION 
It is currently considered that SG deficit is one of the important syndromes of schizophrenia and has become the 

important target to research the pathogenesis of schizophrenia (4). Some scholars (5,6) believe that the sensory gating 

(SG) PPI deficit is the genotype closer to the schizophrenia compared to the clinical syndrome, which may be the 

Endophenotype between Genotype and Phenotype. It has showed in this study that the PPI & P50 latency of first-episode 

group and chronic group significantly delayed, and the change of PPI & P50 latency and amplitude had nothing to do with 

the total PANSS score. Such a result is similar to the reports in other countries (1,4). 

However, the mutation nature on P50 and PPI still remains controversial up to now (7). Some people believe that 

schizophrenia P50 is a quality marker, and others believe that the antipsychotic medication, especially the atypical 

antipsychotics, can improve the SG deficit of the patients with schizophrenia. The past studies found that the typical 

antipsychotics could not improve the P50 deficit of the patients with schizophrenia (3). Nagamoto (8) studies found that 

clozapine could improve P50 deficit of the patients with schizophrenia. Parwani (9) reported that the antipsychotics could 

not exert an impact on the PPI. Mackeprang’s (10) follow-up studies on patients with early schizophrenia showed that the 

SG dysfunctions also existed in the patients with early schizophrenia and without administration of the medications. These 

studies seem to indicate that the damage of sensory gating (P50 & PPI) is a kind of stable quality indicator of diseases and 
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may change the neuronal circuits and their neurotransmitter of regulating these measurement indicators, and the typical 

antipsychotics cannot reverse the PPI deficit. But, the contrary research evidences suggested that the antipsychotics could 

restore PPI. For example, the studies of Weike (11) and Kumari (12), et al. found that the efficacy of typical and atypical 

antipsychotics on the PPI was different: the former will hardly improve the PPI deficit of the patients, but the latter can do it. 

The risperidone was used in this study to intervene the treatment of the patients with first-episode and chronic 

schizophrenia patients for nearly six weeks. The treatment results suggested that the risperidone had a significant effect 

on the schizophrenia patients. However, the sensory gating function was not significantly improved for both first-episode 

and chronic schizophrenia patients. In consideration of the possible impact of the anticholinergic effects of benzhexol 

hydrochloride on the cognitive function of the schizophrenia patients, we compared the sensory gating function of the patients 

administered with the benzhexol hydrochloride or without administration was compared in this study. The results showed 

that no impact was found on the PPI and P50 indices of the patients administered with benzhexol hydrochloride or without 

administration. This suggests that the reasons for said results are mainly related to the disease factors and antipsychotics. 

In summary, we believe that the sensory gating dysfunction (P50, PPI) of the schizophrenia patients is probably one of 

the quality markers that this disease is more stable. The antipsychotics can alleviate this dysfunction to some extent, but it is 

difficult to fundamentally improve the impact of these indicators caused by patient’s mental syndrome, multiple episodes/

onsets, disease course, drugs and other factors. 
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