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system. Methods The primers were designed and the His-GRK2 target gene was amplified by PCR using the
PansEGFP-GrK2 ( fulldength) gene as the template. The His-GRK2 target gene was connected to the pcDNA3. 1-
EGFP eukaryotic expression vector. The pcDNA3. 1-EGFP-His-GRK2 plasmid was transfected into HEK 293T
cells. 48 h later the expression of GRK2 protein was detected by Western blot and the GRK2 protein was purified
by nickel chelated magnetic bead method. The purification of GRK2 protein was detected by Coomassie bright blue
staining and Western blot and the activity of GRK2 protein was detected by His pull down. Results The results of
double enzyme digestion and sequencing showed that pcDNA3. 1-EGFP-His-GRK2 eukaryotic expression plasmid
was successfully constructed. Western blot analysis showed that the molecular weight of GRK2 protein was about 80
ku indicating that GRK2 protein was successfully expressed in HEK 293T cells (¢ =6.433 P =0.003). GRK2
protein was purified by nickel chelated magnetic beads. His pull down experiment results showed that GRK2 was
bound to prostaglandin E2 receptor 4( EP4)  suggesting that GRK2 protein had biological activity (¢ =13.5 P =

0.000 2) . Conclusion The pcDNA3. 1-EGFP-His-GRK2 eukaryotic expression plasmid was correctly sequenced
and the GRK2 recombinant plasmid was successfully constructed. The GRK2 recombinant plasmid was successfully
expressed in eukaryotic cells HEK 293T and the protein expressed was biologically active.

Key words G protein coupled receptor kinase 2; HEK 293T cells; eukaryotic expression; protein purification;

activity identification



Acta Unversitatis Medicinalis Anhui

2023 Feb;58(2)

* 185

1
1.1 50 6-~8
20~25 ¢
5 . Prugniaud
(PRU )
1.2
PRU
5 ml EP o o
1.3 PRU
175/
ml 50 35
1.4
10.30.40.90.120.160
1
(
) ( )
(o
1.5
10.30.40.90.120.160 4 0.25
ml (80 mg/kg)
4% 20 min,
4%
EP 4
C o
4 40 mg 2 HE
2 2 ml 5 ml EP
BX3
1.6 HE
20 ~40 pmo
; ; 10 min
1% ;

3 min :
2 4 min
1.7 Image)
o SPSS 26.0
+ (x+5) ;
t
ANOVA ;
P <0.05
2
2.1 PRU
PRU 10
; 30 ~40
90
; 120 ~ 160
Lo
1
(d) () (x%5s)
10 50 1.38£1.02
30 34 5.91 +£1.07
40 21 6.57 +£0.90
90 12 3.83 +0.69
120 8 2.38 +£0.99
160 5 1.20 £0.40
2.2
30d
90
120
10 ~ 160
(F=9.010 P<0.05);
(F=5.742 P<0.05) 1.



* 186 ¢ Acta Universitatis Medicinalis Anhui 2023 Feb; 58(2)

T T e I N 40
2_‘400 r *
~ 360 %
I# 320
280
2240 *
/LA o
=t/ : : : o)
w 4r , , , , ) { ,
10 30 40 90 120 160 .
R TH(d) ( 3C);
1
2" P<0.05
53 ( 3D); “
* ”( 3E) ,
( 3F),
N N N ~— WL TR W ——SOREE
30
(R*=0.899 P <0.05; R =0.907 P <0.05; R* = g
Gl
0.895 P <0.05;R* =0.888 P <0.05); i
(125965 P <0.05 1 =6243 P < w o
0.05;7=5.833 P<0.05;1=5.637 P <0.05) 151
~ ~ 10 1 1 1 ]
10 30 40 90 120 160
R FH(d)
0. 055.0. 067.0. 064.0. 013 2,
2.4 2 *
HE . P<0.05
3 40 HE x200
A ;B C: ( ) D:
( ) E . F:
( )

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



Acta Universitatis Medicinalis Anhui

2023 Feb; 58(2) <187 »

A
o0 — WE LEMMM — MEMEIASR
s —EszEg L AT L
T 6ot
ﬁ45-
& 30F
= 15F
0 ]
10 30 40 90 120 160
ESSRAG))
Coor —umBREEMG —LEWERS
gn-——%W%%% AR MY KIS
%{ 60
£ ast
ﬁm-
B sl
0
10 30 40 90 120 160
RS SRAG))
A
4, 10 ~ 30
o 40
o 40 ~
90 ;
o 90 ~ 120
; 120
160

£ 30

=10

1

— AR — SIS
- ﬂ%ﬁﬁééfjﬂu% AEESSMAEY KNS
10 30 40 90 120 160
EYRH(d)
— AT IR — EMERS
— IS LR MY KIS
1 1 1 &I 1
10 30 40 90 120 160
YR H(d)
C v D
11
12-13

14
o Hermes et al

PRU

35
40 d
120
87

Ferguson D J P. Toxoplasma gondii: 1908 — 2008 homage to



* 188 Acta Universitatis Medicinalis Anhui 2023 Feb; 58( 2)

Nicolle Manceaux and Splendore J . Mem Inst Cruz 2009 104 tively inhibits neuronal function in chronically infected mice J .
(2):133 -48. PLoS One 2012 7(4): e35516.

2 Milne G Webster ] P Walker M. Toxoplasma gondii: An under— 10 Chew WK Wah MJ AmbuS etal. Toxoplasma gondii: deter—
estimated threaf? ] . Trends Parasitol 2020 36( 12): 959 - mination of the onset of chronic infection in mice and the in vitro
69. reactivation of brain cysts J . Exp Parasitol 2012 130(1): 22

3 Zhao X Y Ewald S E. The molecular biology and immune control -5.
of chronic Toxoplasma gondii infection J . ] Clin Invest 2020 11 Holub D Fleegr] Dragomirecka E et al. Differences in onset of
130(7) : 3370 - 80. disease and severity of psychopathology between toxoplasmosis-re—

4 Schliiter D Barragana A. Advances and challenges in understand- lated and toxoplasmosis-unrelated schizophrenia J . Acta Psychi—
ing cerebral Toxoplasmosis J . Front Immunol 2019 10:242. atr Scand 2013 127(3) : 227 -38.

5 Watts E Zhao Y H Dhara A et al. Novel approaches reveal that 12 Carruthers V B Suzuki Y. Effects of Toxoplasma gondii infection
Toxoplasma gondii bradyzoites within tissue cysts are dynamic and on the brain J . Schizophr Bull 2007 33(3): 745 -51.
replicating entities in vivo J . mBio 2015 6(5): 01155 -15. 13 Burkhardte E Berger M Yolken R H et al. Toxoplasma gondii

7  Hair Dass S A Vyas A. Toxoplasma gondii infection reduces Herpesviridae and long-term risk of transition to first-episode psy—
predator aversion in rats through epigenetic modulation in the host chosis in an ultra high—risk sample J . Schizophr Res 2021
medial amygdala J . Mol Ecol 2014 23(24): 6114 -22. 233:24 -30.

8 Pearce B D Kruszon-Moran D Jones J L. The association of Tox— 14  Hermes G Ajioka ] W Kelly K A et al. Neurological and be—
oplasma gondii infection with neurocognitive deficits in a popula— havioral abnormalities ventricular dilatation altered cellular func—
tion-based analysis J . Soc Psychiatry Psychiatr Epidemiol tions inflammation and neuronal injury in brains of mice due to
2014 49(6) : 1001 -10. common persistent parasitic infection J . J Neuroinflammation

9  Haroon F Handel U Angenstein F et al. Toxoplasma gondii ac— 2008 5(48):1-37.

Dynamic pathological changes of Toxoplasma cysts in mouse brain

during chronic infection
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Abstract Objective 'To investigate the distribution of toxoplasma cysts in the brain of infected mice and the effect
of pathological changes on the behavior and neuropsychiatry of the mice during chronic infection with Toxoplasma
gondii( T. gondii) . Methods Mice were infected with Prugniaud strain of T. gondii by oral gavage. The brain tis—
sues of infected mice were collected on the days of 10 30 40 90 120 and 160 after infection respectively and
the hippocampal hypothalamus prefrontal lobe striatum and cerebellum regions were separated. The number of
cysts and neuropathological changes in each infected area were observed and recorded by HE staining. The number
of cysts and neuropathological changes in each infected area were observed and recorded. Results T. gondii infec—
ted mice showed symptoms of vertical hair and arched back which were the most significant on the 40th day and
then gradually recovered with hemiplegia and circling in circles. At each time point the number of toxoplasma
cysts was the largest in hippocampal hypothalamus followed by prefrontal lobe and striatum and the least in cere—
bellum. The diameter of toxoplasma cysts increased with time. During chronic infection specific pathological mani—
festations of toxoplasma encephalitis such as neuronophagy were observed in all regions of the brain tissue. The
above pathological changes of toxoplasma encephalitis reached the peak on the 40th day and gradually recovered
and increased to the stimulation peak on the 120th day and then gradually recovered. Conclusion  The behavior—
al and neuropsychiatric symptoms of T. gondii during chronic infection were correlated with the localization and dis—
tribution of toxoplasma cysts in the brain of infected mice and showed dynamic changes.
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