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Expression of protein kinase A and endothelial cell chemokine-5 in the
prefrontal cortex of rats with schizophrenia

WAN Zhengyan, LI Ning” , XIANG Lingling, CHEN Ying, MEI Hongbin, DONG Hongxia
(Wuhan Youfu Hospital, Wuhan 43002, China)

[ Abstract]  Objective By establishing a schizophrenic rat model, to observe the changes in protein kinase A
(PKA) and chemokine-5 (CCL5) expression in the prefrontal cortex, to clarify the mechanism of neurological injury, and
to provide a reference for guiding clinical treatment. Methods The experimental rats were randomly divided into two
groups; the control group (received subcutaneous injection of normal saline, n=15) and the schizophrenia model group

(received daily intraperitoneal injection of amphetamine at 0.5 mg/kg to establish a model of schizophrenia, n=15).
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Nuclear pyknosis of the prefrontal neurons was detected by pathological observation using hematoxylin-eosin staining. The
rat model of schizophrenia was verified by the Sams-Dodd stereotype behavior scoring system and open field test. The
expression levels of PKA and CCL5 mRNA were detected by quantitative reverse transcription polymerase chain. The levels
of PKA and CCLS5 protein in experimental rats were detected by enzyme-linked immunosorbent assay. The interleukin (IL) -
la, IL-1B, and IL-17 protein expression levels were detected by western blotting. Results The stereotypic behavior score
was higher in the schizophrenia model group than control group (2.38+0.26 vs. 0. 85+0. 14, respectively) , and the open
field test score was higher in the schizophrenia model group than control group (326.58+15.47 vs. 198.55+12.58,
respectively) (P<0.05). The expressions of PKA and CCL5 mRNA were higher in the schizophrenia model group than
control group (P<0.05). The PKA and CCLS contents were higher in the schizophrenia model group (4.21+1.05 and
3.76+0. 51 mmol/g, respectively) than in the control group (2.46+0. 67 and 1.35+0.24 mmol/g, respectively) (P<
0.05). The protein expressions of the pro-inflammatory factors IL-1a, IL-1B, and IL-17 were higher in the schizophrenia
model group (2.85+0.35, 2. 15+0. 27, and 2. 16+0. 32, respectively) than control group (1.02+0. 17, 0. 94+0. 13, and
1. 05+0. 25, respectively) (P<0.05). The schizophrenia model group had a higher proportion of positive cells than the

control group, and the anterior frontal pyramidal cells showed more nuclear pyknosis and cytoplasmic eosinophilia. Red

staining was enhanced in the schizophrenia model group (P<0.05). Conclusions

The expressions of PKA and CCLS in

the prefrontal cortex are higher in rats with than without schizophrenia and induce cognitive impairment.

[ Keywords ]
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Table 1 Sequences of the RT-PCR primers

A Genes L¥#514%) Upstream primers TUES 9 Downstream primers
CCLS GATGGACATAGAGGACACAACT TGGGACGGCAGATCTGAGGG;
PKA TGCGCCGATACGGTTGCCTG GCTGCGCCACGGCGTAGTAT

AACTTTGGCATTGTGGAAGG

B-actin

ACACATTGGGGGTAGGAACA
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Table 2  Stereotype behavior scores and open-field test scores of the rats

2033 Groups ZIBRAT R PES) Stereotype behavior scores Wi 583/ Open-field test scores

X B4 Control group 0.85+0. 14 198.55+12. 58
175541 Induced group 2.38+0. 26 326.58+15. 47
t 3.276 6.258
P 0. 026 0.016
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Control group Induced group

Bl 1 AR5 A L RO (IR ACKE-HEL S () (%200)

Figure 1 Pathological changes of the rat prefrontal cortex tissues. Hematoxylin-eosin staining

x3 ZEEANIEEYER & L (2+s,n=15)

Table 3 Positive ratio of nuclear pyknotic cells

Rz 4 PKA Ml CCL5 M mRNA FEik i (2+s,n=15)
Table 4 The expression of PKA and CCLS genes

2[5 Groups PKA CCL5

ZH 5] Groups A FAPEZR (% ) Cell positive ratio
X BEZH Control group 3.65£0.42
175 541 Induced group 35.27+3.61
t 6.274
P 0. 002

Xt HEZH Control group 0.87+0. 16 1.030. 18
i% S4H Induced group 1.95+0. 26 3.24+0.36
¢ 6.137 5.257
P 0.026 0.022
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PKA

CCL5

B-actin

Control group Induced group

B 2 RT-qPCR il PKA Fil CCL5 mRNA 3£k
Figure 2 RT-q PCR for detection of
PKA and CCLS gene expressions

F 5 PKA Fl CCLS & Al (x£s,n=15)
Table 5 Detection of PKA and CCL5 in the rats

2} 5] Groups PKA (mmol/g) CCL5( mmol/g)
Xt HEZH Control group 2. 46x0. 67 1.35+0. 24
1534 Induced group 4.21+1.05 3.76+0. 51
t 5.221 3.268
P 0. 005 0.021

IL-1o

IL-1B

IL-17

B-actin

Control group Induced group

B3 o B B A 1 0 A SR A DG
Figure 3 Detection of interleukin-related

proteins by Western blotting

R6 IL-la IL-18 M IL-17 HHRIEE (v£s,n=15)
Table 6 Expression of IL-1a, IL-18 and IL-17 proteins

21 5] Groups IL-1a IL-1B 1L-17

X HEZH Control group 1.02+0. 17 0.94+0. 13  1.05+0.25
175 541 Induced group 2.85+0.35 2.15+0.27  2.16+0. 32
t 6.761 8.643 5.238
P 0. 026 0.015 0.003
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