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[Abstract] Objective To observe the expression of connexin 36 (Cx36) in the striatum and motor
cortex of rat model of Parkinson’s disease (PD) in order to explore whether gap junction is involved in the
pathogenesis of the cortex - basal ganglia circuit disturbances in PD. Methods Hemi - parkinsonian rat
model was produced by stereotaxically injecting 6 -hydroxydopamine (6-OHDA) to right medial forebrain
bundle (MFB). Immunohistochemical staining and Western blotting analysis were used to observe the
expression changes of Cx36 in the striatum and motor cortex. Double immunofluorescence labeling was
used to analyze the expression of Cx36 in enkephalin (ENK) positive medium spiny neurons and
Parvalbumin (PV) positive interneurons in the striatum. Results Immunohistochemical staining showed
Cx36 expression was elevated in the right striatum as well as right motor cortex of PD group compared with
normal control group (¢t = 2.474, P = 0.048; ¢ = 2.614, P = 0.040). Double immunofluorescence labeling
staining revealed that ENK - positive striatum neurons were elevated (¢t = 3.987, P = 0.007) and Cx36
expression was increased in ENK-positive striatum neurons (¢ = 3.271, P = 0.017) in PD group compared
with normal control group. While PV - positive interneurons decreased (¢ = 2.777, P = 0.032) and Cx36
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expression was down-regulated in PV-positive interneurons (¢t =2.624, P =0.039) compared with the normal
control group. Western blotting indicated that the 6-OHDA lesion induced a significant upregulation of
Cx36 to (119.31 £ 8.92)% in comparison with the normal group [(104.05 + 3.82)%| in right striatum (¢ =
3.516, P = 0.024). In right motor cortex Cx36 increased to (138.20 = 17.88)% , induced a significant
upregulation of Cx36 in the right motor cortex in comparison with the normal control group [(105.27 +
2.82)%; t = 4.068, P =0.015]. Conclusion The Cx36 expression was generally increased in the striatum
and motor cortex of PD rat model, with upregulation in ENK-positive striatum neurons but downregulation

in PV -positive interneurons, suggesting that gap junction dysfunction may play an important role in the

disturbance of cortex-basal ganglia pathway in PD.
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group rats (Panel 1d).

between PD group and control group (v +s)

Bl 1 Otz BB WE A M SOR RS 3 B2 BTIX Cx36 RIBAL R B AU M (SP = 43%) %200 la BASAMH KK
A SR Cx36 PR AR H I 1b Xk B R BUA M SCIR A Cx36 BIPE AN MO B H G 1o A8 A0 4K A 38 3l 1 o

X Cx36 FHTEANMBECH B 1d X ML R BUA iz 3l 1 )5 X Cx36 B A 46 i 4 H 5 ob
Figure 1  Expression change of Cx36 in right striatum and motor cortex. Immunohistochemical staning (SP 3-step method) x 200

Cx36-positive cells increased in right striatum of PD group rats (Panel 1a). Cx36 in right striatum of normal control group rats (Panel
1b). Cx36-positive cells increased in right motor cortex of PD group rats (Panel Ic). Cx36 in right motor cortex of normal control

R MRS AN AL IE 5 X B AR U I SCR AR RS 3 B2 X Cx36 Rk K F 1 HLA (£ 5)

Table 1. Comparison of the expression of Cx36 in the right striatum and motor cortex of rat model

Right striatum

Right motor cortex

ey Cx36-positive cell (/HPF) 0D value Cx36-positive cell (/HPF) 0D value

Control group 7 23.78 £5.67 0.18+0.02 24.13+3.44 0.19+0.07
PD group 7 32.88+7.91 0.22+0.03 30.02+4.87 0.21+0.01
¢ value 2.474 2.935 2.614 0.748

P value 0.048 0.026 0.040 0.483

PD, Parkinson’s disease , 14z 75 9%

A3 AT B A 4 AR K BRUA I SR AR R 8 Bz
X Cx36 FH M 20 M %5 H 34 fm (37 P < 0.05) , 45 i 804k
A Cx36 - #4956 % B2 E (P < 0.05) , {H35 8 J i
X Cx36 V3456 % Ji {8 5 % B8 4 2 ] 22 5 L4t it 2
BX(P>0.05;F1,%1),

TR XS Gt L5 A I SOIR A3k R ik
Cx36 FIHE K 5% Parvalbumin 28 fk

55 IEHXF B AR B, A 4 AR 2H K B Sk
A Ji M JEKCE 1 40 L S B (P < 0.01) , R SR A
e i 28 T i ME IR 235 KO I R R, 2R SR Gk
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Figure 2 Fluorescence microscope showed that

the coexpression of Cx36 and ENK-positive cells

Gy N (/HPF) e roona6%)
Conizall o7 8.61+0.75 32.67+422
PDgroup 17 1236229 37.24£0.86
e 3.987 3271

Bl 0.007 0.017

in the right striatum of rat model in PD group
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Control

Cx36 Parvalbumin

PD

=3 MAAARA S IE R X IR K B I SCIRAA Parvalbumin FH A4 21 )l
A B H Cx36 KB AR LR (v £5)

Table 3. Comparison of the number of Parvalbumin-positive cells and
the coexpression of Cx36 and Parvalbumin in the right striatum of rat
model between PD group and control group (x +s)

Parvalbumin-positive cell ~ The percentage of Parvalbumin-positive

Group N (/HPF) cells that expressed Cx36 (%)
Control group 17 19.61£2.32 40.43£2.30

PD group 17 14.51+4.24 31.92+5.68

! value 2777 2,624

P value 0.032 0.039

Merge

PD, Parkinson’s disease, 14 75
Merge , il £ 1%

B3 JOLER B EE IR, I8 200 R
FR AT B0 4R A4 3 26 7k Cx36 F Parvalbumin
B B 20 K H B b S 9 XUbR
Qe HAEOR
Figure 3 Fluorescence microscope
revealed that the coexpression of Cx36 and
Parvalbumin - positive cells in the right
striatum of rat model in PD group reduced
Immunofluorescence

obviously. staining

PD, Parkinson’s disease, If14: £ H

medium power magnified
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PD Control

Relative molecular
mass ( x107)

R L R L
cvss | ;s
Braclin ———— (3 4a

PD Control Relative molecular
R L R L mass ( x10°)
Cx36 s  — 36

Braclin | 3 ab

PD, Parkinson’s disease, 114 #F %
R.right, 7l L. left, 720l

B4 Western blotting AW BT UL 4 04 7R
9 A1 R B AT O 20K 1A Cx36 3R ik K P 3 T
4b A 4 AR 2R BUA 32 2l B2 ST IX Cx36 R I8
KV %5

Figure 4 Western-blotting of Cx36 in the right
striatum and motor cortex (R: right side, L: left
side). Cx36 expression levels increased obviously
in the right striatum of rat model in PD group
(Panel 4a). Cx36 expression levels increased

obviously in the right motor cortex of rat model in

PD group (Panel 4b).

R4 A4 AR LS 1EH X IR R BUA N SOIR ARz 3
BRI Cx36 RKACF I A (x5, %)

Table 4. Comparison of the expression of Cx36 in the
right striatum and motor cortex of rat model between PD
group and control group (x £s, %)

Expression of Cx36 in  Expression of Cx36 in

Group N right striatum right motor cortex
Control group 17 104.05 +3.82 105.27+ 2.82
PD group 17 119.31£8.92 138.20+17.88
t value 3.516 4.068

P value 0.024 0.015

PD, Parkinson’s disease, 14 #E 95
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1A Cx43 ™ F 9T 5% B i 2 5 00 4 AR TR] I G &R
M Cx36 4 — HAT BB BB 5E 5 1w, LR 4% Bl i
F2 D) RE S W 8 A 48 AR JE IS 1Y BRI ) E 25 AL ML AR
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