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Effects of angiotensin-(1-7) on hippocampal expressions of GFAP and GDNF and

cognitive function in rats with diabetes mellitus

ZHANG Dongling, XIAO Qian, LUO Huigiong, ZHAO Kexiang
Endocrinology Group, Department of Geriatrics, First Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China

Abstract: Objective To explore the effects of angiotensin-(1-7) on the learning and memory abilities and the expressions of glial
fibrillary acidic protein (GFAP) and glial cell line-derived neurotrophic factor (GDNF) in the hippocampus of diabetic rats.
Methods Forty male SD rats were randomly assigned into 4 groups, namely the control group, diabetic group, Ang
(1-7)-treated diabetic group (DM1 group), and Ang-(1-7)- and Mas receptor antagonist A779-treated diabetic group (DM2
group). Diabetic rat models were established by a single intraperitoneal injection of streptozotocin (60 mg/kg). The cognitive
function of the rats was assessed with Morris water maze (MWM) test. The expressions of GDNF in the hippocampus were
examined by RT-PCR and Western blot. Nissl staining was performed to evaluate the morphological changes in rat
hippocampus. The expressions of glial fibrillary acidic protein (GFAP, a key indicator of astrocytic reactivity) and caspase-3
were measured by immunohistochemistry. Results Compared with the control group, the diabetic rats exhibited significantly
impaired learning and memory abilities (P<0.05) with lowered expression of GDNF and increased caspase-3 expression in the
hippocampus (P<0.05) and significant hippocampal neuronal and astrocyte injuries (P<0.05). Treatment with Ang(1-7)
obviously improved the learning and memory abilities of the diabetic rats (P<0.05), increased GDNF and GFAP expressions (P<
0.05), lowered caspase-3 expression (P<0.05), and increased the number of surviving neurons in the hippocampus (P<0.05).
Such effects of Ang(1-7) effect was blocked by treatment with A779 of the diabetic rats. Conclusion Ang(1-7) can alleviate
cognitive dysfunction in diabetic rats possibly by up-regulating the expressions of GFAP and GDNF and promoting neuron
survival in the hippocampus.

Key words: angiotensin-(1-7); diabetic; cognitive function; glial fibrillary acidic protein; glial cell line-derived neurotrophic
factor; caspase-3
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Tab.1 Morris water-maze test results in different groups (Mean+SD, n=10)

Escape latency (s)

Frequency of entrance into the target zone

eroup Before injection After injection Before injection After injection
NC 25.83+4.54 25.94+1.93 5.40£1.71 5.50+1.51
DM 47.59+7.42° 49.68+5.18° 2.80+1.22° 3.00£1.25°
DM1 48.01+8.18° 28.73+2.23" 2.70+1.20° 5.10+1.67°
DM2 50.39+5.14° 47.70+5.06° 2.10+1.67° 2.90+1.37°

a: P<0.05 »s NC group; b: P<0.05 »s DM group; c: P<0.05 »s DM1group.
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Fig.1 Changes in GDNF mRNA expression in the
hippocampus of rats in different groups. M:
Marker (500 bp); Lane 1: NC group; Lane 2: DM
group; Lane 3: DM1 group; Lane 4: DM2 group.
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Tab.2 Hippocampal GDNF mRNA and protein expression, mean optical density of GFAP and caspase-3 and number of

surviving neurons in the hippocampus (Mena+SD, n=10)

GDNF/B-actin

Group MOD of GFAP MOD of caspase-3 Viable neurons
mRNA Protein

NC 0.58+0.10 0.56+0.03 0.42+0.06 0.21+0.01 72.00+£3.60

DM 0.24+0.05* 0.18+0.03" 0.20+0.02* 0.36+0.02* 41.33+3.21°

DM1 0.50+0.13° 0.53+0.07° 0.39+0.03° 0.23+0.01° 65.00+5.00°

DM2 0.20+0.07° 0.17+0.03° 0.23+0.03° 0.37+0.03° 40.67+5.13°

a: P<0.05 »s NC group; b: P<0.05 »s DM group; c¢: P<0.05 »s DM1group.

1 2 3 4
_———-—-GDNF

S S S— S, -:cin

B2 FHAKXRESCGONFERRIA

Fig.2 Changes in GDNF protein expression in the
hippocampus of rats in different groups. Lane 1: NC
group; Lane 2: DM group; Lane 3: DM1 group; Lane 4:
DM2 group.
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Fig.3 Nissl staining of the hippocampus of rats in different groups (Original magnification, x
400). A: NC group; B: DM group; C: DM1 group; D: DM2 group.
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O

E4 SAXRIBDXGFAP REANRE
Fig4 GFAP expression in the hippiocampus of rats detected by immunohischemistry (SP
staining, original magnification, x400). A: NC group; B: DM group; C: DM1 group; D: DM2 group.

E5 SHKXRIEDX caspase-3 REHENRE
Fig.5 Caspase-3 expression in the hippiocampus of rats detected by immunohischemistry (SP
staining, original magnification, x400). A: NC group; B: DM group; C: DM1 group; D: DM2 group.
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