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Anti-oxidative protective effect and mechanism of
klotho on ischemic brain injury

LI Xin, YANG Xue-gin, SHI Meng-gi, DU Jun-rong’

(West China School of Pharmacy, Sichuan University, Chengdu 610041, China)

Abstract: Present study was designed to investigate the effects and underlying antioxidant mechanism of
klotho overexpression through an intracerebroventricular injection of a lentiviral vector that encoded murine
klotho (LV-KL) on cerebral ischemiainjury. Four weeks after the injection of lentivirus into the lateral ventricle
of C57Balc/6J mice, a mouse model of global cerebral ischemia-reperfusion was established by bilateral common
carotid artery occlusion (2VO). Klotho overexpression significantly improved neurobehavioral deficits and
increased the number of survival neurons in the hippocampal CAl and caudate putamen subregions. The
overexpression also decreased malondialdehyde (MDA) content in brain, while mitochondrial manganese-
superoxide dismutase (Mn-SOD) and catalase (CAT) expression in brain were increased. Moreover, klotho
overexpression decreased Akt and forkhead box class O1 phosphorylation. These findings suggest that klotho
may compensate for its aging-related decline to provide a promising therapeutic approach for the acute ischemic
stroke during aging.
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Table1l The primer sequence of real time-PCR
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Task

Best performance score

Deficit score

Grasping movement reflex (inducing the catching reflex
by running alittle rod over the plantar surface of the paw)

0 (present at al paws)

4 (1 point for each missing reflex)

Stop at the edge of atable 0 (stopping at the end of table) 1 (no stopping behavior)

Turning the head (touching the ear from behind with a 0 (turning towards both directions) 2 (1 point for each failure to turn towards the stimu-
little rod) lated ear)

Falling reflex (lifting the mouse at the tail and lowering 0 (extension of both front paws) 1 (not reaching down towards the ground with both
with the front legs towards the ground) front paws)

Spontaneous moatility (moving behavior on aflat surface)
Circling behavior (moving behavior on aflat surface)
Pelt property (appearance of the coat)

Flight reaction (spontaneous behavior on aflat surface)
Maximum total score

0 (immediate, spontaneous activity)

0 (no circling, moving in al directions)
0 (clean, well kept)
0 (normal behavior)

1 (activity after 30-60 s) or 2 (no activity within 60 s)
2 (spontaneous circling, turning only to one direction)
1 (coarse, scrubby)

1 (anxious, jumpy behavior)
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Figure 1 Overexpression of klotho induced by intracerebroventricular injection of lentivirus encodin klotho (LV-KL) in the choroid
plexus and brain in normal mice. A: Quantitative analysis of klotho mRNA levels in the brain; B: Quantitative analysis of klotho

mMRNA levelsin the choroid plexus. n=4, mean+SEM.

“P<0.01 vs LV-GFP group
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Figure 2 Overexpression of klotho induced by intracerebroventricular injection of lentivirus encodin klotho (LV-KL) in the brain and
choroid plexus in ischemaic mice (2V0O). A: Quantitative analysis of klotho mRNA levels in the brain; B: Quantitative analysis of
klotho mRNA levelsin the choroid plexus. n=4, mean+SEM. ~"P<0.01 vs 2VO+LV-GFP group
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W CAL FHEE JCHE 4N M S £ RN CPu 28 e v 4 i 35 Figure 3 Effects of Kiotho overexpression on neurological
deficits in ischemic mice. Neurological function was blindly
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Figure 4 Effects of klotho overexpression on neuronal injury in ischemic mice. A: Representative images of Nissl staining showing
ischemic injury of neuronsin hippocampal CA1 and CPu areas of the brain; B: Quantitative analysis of the number of normal neuronsin
hippocampal CA1 subregion and per field of CPu (40 ), respectively. n=6, mean+SEM. 'P<0.05, "P<0.01 vs 2VO+LV-GFP group
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Figure5 Effects of klotho overexpression on oxidative stress in ischemic mice induced by 2VO. A: Quantitative analysis of Mn-SOD
expression by gPCR in the brain; B: Quantitative analysis of catalase expression by qPCR in the brain; C: Quantitative analysis of MDA

content in the brain.
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Figure 6 Effects of klotho overexpression on FoxO1 activation in the brain of ischemic mice. Representative Western blots (A) and
quantitative analysis (B) of the expression and phosphorylation of Akt and FoxO1. The amount of pFoxO1 protein was normalized to

FoxO1, and the amount of pAkt protein was normalized to Akt.
n=4, mean+SEM. ~P<0.05 vs 2VO+LV-GFP group

LV -GFP-treated sham group.

The values were expressed as each normalized value relative to
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Akt/FoxO1 15 5 8 I AH B (18 7216 97 F B
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