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Aged Changes of GIu/GABA Expression in
the Cerebellar Cortex of Cats

ZHANG Zheng-liang, WEN Bo, TANG Chuan-hong, HUA Tian-miao”

(College of Life Science, Anhui Normal University, Wuhu Anhui - 241000, China)

Abstract: The physiological function of cerebellum declines during ageing, but its neural mechanism is not still clear.
Therefore, we applied an immunohistochemical method to exhibit the Glu and GABA immunoreactive (Glu-IR and
GABA-IR) cells, to investigate aged changes of Glu/GABA expression in the cerebellar cortex of young adult and old
cats, and to discuss the possible impact of these changes. Under the Olympus BX-51 light microscope, the density of the
immunoreactive cells and its gray value in the molecular layer, Purkinje layer and granular layer were counted
respectively with Image-Pro Express Software 5.1. Compared with young cats, the density and average grey value of Glu
immunoreactive cells increased significantly in the Purkinje and granular layer of old cats (P < 0.01). The density and
intensity of GABA immunoreactive neurons declined significantly in the molecular and Purkinje layers of old cats (P <
0.01). The density of GABA immunoreactive neurons showed no evident differences in the granular layer between young
and old cats (P > 0.05), but the intensity of GABA immunoreactive neurons was visibly weaker in the granular layer of
old cats (P < 0.01). The results indicated that changes of Glu/GABA expression in the cerebellar cortex during ageing
may be one of the important factors mediating the functional degeneration of accurate timing and neurons lost in old
individuals.
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2R LA A TS (Monfort et al, 2002; Kosenko
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Fig. 1 Structure of cerebellar cortex stained by Glu immunohistochemical method in young cat and old cat

H(a)s ZOVER N R Ty T 2 (m) A 52 (pe):
i C—) G 25um).

HHEEMIE (—=) GRR 50pm); T(c)s E(DFR/MIN B TR (g1): Bk

Molecular layer (ml) and Purkinje cell (pc) in the cerebellar cortex of young cat(a) and old cat(b): Glu immunoreactive Purkinje cell ( —>) |

(Bar=50pum) ;. granular layer (gl) in the cerebellar cortex of young cat(c) and old cat(d): Glu immunoreactive cell ( —) | (Bar=25um) .



23 TR IEAEAS: /MK BT Glu/GABA R 4R 1L 155

F* 1 FEBEMZBEIENEER Glu REAMEMABESESHLR (2D, n=100)
Tab.1 Morphlogical parametersof Glu immunoreactive cellsin cerebellar cortex of
young and old cats

HAEA Young cats ZAFEA Old cats
I IFILE % Linear density of Purkinje cells(n/mm) 11.46+3.39 8.97+2.81°
Wik JZ AL TG Density of cells in granular layer(n/mm?) 8748.93+1374.09 7223.6+£1166.32°

"P<0.01.

* 2 FEHEMEEIR/ KRR Glu Sk EEMEZ T F R E E LR (2D, n=100)
Tab.2 Comparison of average grey value of Glu immunoreactive cellsin cerebellar
cortex of young and old cats

AR Young cats ZAEH Old cats
HE B4 Purkinje cells 118.22+14.68 105.70£15.26"
WAL 2 AL G Cells in the granular layer 135.17+26.22 12.65+14.30"
"P<0.01.
a b
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Fig. 2 Structure of cerebellar cortex stained by GABA immunohistochemical method in young catand old cat
(@) ZOY RN B TS T )24 (ml) W E 52 (po) IRTRL (gD VB ETAIML ( —=) A TAMEIT ( =), GrRK 50pum); i (o).
£ (D FERNRETO TR (s TP FIRMEIE (—=) R 25um).
Molecular layer(ml). Purkinje cell (pc) and granular layer(gl) in the cerebellar cortex of young cat(a) and old cat (b): GABA immunoreactive
Purkinje cell ( — ), GABA immunoreactive neuron in molecular layer ( —= ), (Bar=50um) ;molecular layer (ml) in the cerebellar cortex of

young cat(c) and old cat(d): GABA immunoreactive neuron in molecular layer ( =) , (Bar=25um) .
23 Glu 5 GABA ®E R aERILE (n/mm)=805.31: 1, JCARXIZ L T+ 5.49%; 7
Glu 1 GABA et gt Sl Won: A5 HEMY, 7 FJ/2 GABA-IR 401 % [ (n/mm?):
Mih, Glu-IR FURi4N % 5 (n/mm?): Glu-IR Jii 5 GABA-IR Jifi 5 BF 41 Jfd % & (n/mm) = 55.24:1, &
PPN 2 (n/mm)=763.43: 1, {EZEM, Glu-IR — EX P, 4> F )2 GABA-IR 41 i % & (n/mm>) :
WKL AN % S (n/mm?): Glu-IR Vi & EF 40 e %5 % GABA-IR i v B 40 ffd 25 & (n/mm) = 95.60:1, A
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WL BT 73.06%; EH AT, Glu-IR Vi
A0 B S35 2K Bl : GABA-IR I 15 B 40 P34 I
H=1.03, fEZFEMT, Glu-IR Ji & B 40 f 13 5K

FE{H: GABA-IR Vi 15 BP0 AT K B =0.72, J
AHXE K FE AR LG R B 30.10% o

*® 3 FEMMZBEMW/NIKEKR GABA REMMEMETHSFESHILE (T+D, n=100)
Tab.3 Morphlogical parametersof GABA immunoreactive neuronsin cerebellar cortex

of young and old cats

FAEM Young cats ZAEA Old cats

9T IZE T E Density of neurons in molecular layer(n/mm?)
THHE B AL % Linear density of Purkinje cells (n/mm)

WUk JZANZEC R Density of neurons in granular layer (n/mm2)

WH B E R Diameter of Purkinje cells (um )

428.63+50.32 277.24+41.36

7.76 £2.62 2.90+1.93"
7.68+4.25 7.31+4.36"
20.47 +1.89 18.58 +2.33"

'P<0.01; “P>0.05.

F* 4 BEBEMZEWRMER GABA R RMMETEHREELLLE (=+D, n=100)
Tab.4 Comparison of average gray value of GABA immunoreactive neuronsin
cerebellar cortex of young and old cats

TAEM Young cats ZAFA Old cats

4y F/ZA 870 Neurons in molecular layer
THEA Purkinje cells
WUk JZ A28 JC Neurons in granular layer

147.35423.76"
156.42+19.28"
166.55+23.46"

114.21+19.44
120.92422.65
148.75426.49

"P<0.01.
3 it e
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FIR, X EE R K BN A e
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Glu #4r 2k % (Ishige K,1995; Gutierrez,1997)
) —FAREEMEAR T, 55— D7 3R] P AR e ey 7
P, SR EE TS (Beilharz et al, 1995;
Johnson et al,1995; Li et al, 1995; Guegan et al,
1996), B Al Rk R K2 —.
32 GABA RiZHIZFMTL

PR/ GABA 5 & AR AT AEA ]
(IR, 2% (Yangetal, 1997) 4L B EAL
th, WA # (Agaev & Ifraimova ,1977)IN K2 T
B o ARSEEG GABA s 2k i si iR &
SRR /N R AN TG GABA s N 3 1 W 25 ik
55, RNILFIATRE, HE i v B an A A e o W
B, X 50 ZERM Nk (Agaev & Ifraimova ,1977) M
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