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Pharmacodynamic study of chiral oxiracetam on neuroprotection
and anti-dementia
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Abstract: To compare the neuroprotective and anti-dementia pharmacological effects of chiral oxiracetam,
glutamate and calcium ions were used to establish neuronal injury models in vitro, and the protective effects of
chiral oxiracetam on primary neurons were assayed by MTT. Permanent bilateral common carotid artery occlusion
(2-VO)-induced rats were randomly divided into sham group, model group, galantamine 3 mg-kg"' group, oxiracetam
groups (30, 100 and 200 mg-kg"), S-oxiracetam groups (30, 100 and 200 mg-kg") and R-oxiracetam 200 mg-kg’'
group. The animal experiments in the present study were performed in accordance with the Ethical Guidelines of
the Laboratory Animal Welfare Ethical Committee of Peking Union Medical College. Morris water maze and step-
down test were applied to evaluate the cognitive dysfunction induced by cerebral hypoperfusion in rats. Oxiracetam,
S-oxiracetam and R-oxiracetam exerted protective effects on primary neuronal damage caused by various stimuli,
and oxiracetam and S-oxiracetam showed better neuro-protective effects. Morris water maze and step-down results
showed that oxiracetam, S-oxiracetam and R-oxiracetam improved the cognition of 2-VO rats. In summary, S-
oxiracetam exerted a better neuro-protective effect than oxiracetam and R-oxiracetam.
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Figure 1  Chiral oxiracetam attenuated glutamate-induced neuro-

nal damage. Cells were incubated with 500 pmol-L" glutamate for
24 h, drugs were added to the culture 4 h prior to glutamate stimu-
lation. Cell viability was assayed by MTT. n = 6, x + SEM. 7P <
0.001 vs control; "P < 0.05, P < 0.01 vs glutamate-treated group.
ORC: Oxiracetam; S-ORC: S-Oxiracetam; R-ORC: R-Oxiracetam
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Figure 2  Chiral oxiracetam attenuated Ca’* paradox-induced

neuronal damage. Cells were incubated with Ca®* paradox for 24 h,
drugs were added to the culture 4 h prior to Ca®" paradox treat-
ment. Cell viability was assayed by MTT. n = 6, x + SEM. "P <
0.001 vs control; "P < 0.05 vs Ca** paradox-treated group

JITAE R PRI 5 BE I [R] 4, B8 — Ik 28 3 1 65 1R B TR) 4
B, SEMAMLL AR EES (P<0.05), HRTL
Giit %253 (K3B.C). LL g5 R AR, A jie By ph i
XA K BRI 2 (e AZ B R A B R R SCE R . 9
TR T B VESH AR I I AN 3 o n 2= At BRI
R R 1 2 S RNCAZ B R AR — s M SCEE L, (HA
HiXBG % ZR (P=0.08).

4 BRFIEI2-VOXRFEIIBIZHEIER BkE
SI)

R G SLie T (B 4), ST ARHE KRR, 578
HARRAES F15 B BRI 235 40k, 450 IR
AR (P <0.01), $E7 KRR 51 K R R 1% )
FCAZ B o A e B P 1 30 A1 100 mg-kg™ B AT {5
KB RV AR Y B 25 ZE K (P < 0.05, P < 0.01), 1fj 30~
200 mg-kg™ ¥ 7] BH 2 95/ K BRI R R B (P < 0.01,
P<0.01, P<0.05). J4HEF A7 JiE B h7 76 X KRR A 8
AR IATE BA S5 52 1, 1T 795 o 7 200 mg-kg! B 256 B B FF
IR K B AR S B (P < 0.01, P<0.05). BkE 4R 5
71N, 0T Y RN A 1E B G TE 6 B AV BT S 1K
B 2% ) FE 12 B 2R 2 B S I O AR R 7 e B
P 3H R VR F Bt

g

BhipgH R 4 EH MRy A, FEH TR
I 2 o PR I A R R 2 A R R, AR i 493 R A
S RS AR o e T Tl T T MR RN Tl I £ T e
i, B 15 K o ATP/ADP [ B AR S R (1) % A PR 12
B AT, BB PRI PR A3 A 02 O ek, 1 2
A (R P A LR TE o AR T 5 388 3 A A1 200 P S 56 A 4
DAY G i 1T 2 56 b 58 T B G LS AR R AN 2
PASTE A 22 R4 R0 I P 8 O T 24 0 AE L, Sz 2 )



FOFAE BURVGIH R P 2 ORI R R B 245 R T T

- 2741 -

~~ Sham g~ Model ¥#

~+ ORC (30 mg'kg™) —— ORC (100 mgkg™)
60 = ORC (200 mgkg™?) * ~o- S-ORC (30 mgkg'?) #%
~~ S-ORC (100 mg'kg?) * ~— 5-ORC (200 mg'kg) *
R-ORC (200 mgkg?) ¥* 4~ Galanthamine (3 mg-kg™)
50
40 '§ &
2 S
g 30
=]
8
S 20
10
0
1 2 3 4 5
Time / day
C
60 -
50 4
40 4
2
% 30 4
8
® 204
|
10 4
0d

S§-ORC R-ORC

(%3
S
1

o

>
2

o
2

Swimming time in
the target quadrant/s

S-ORC

R-ORC

Figure 3 Chiral oxiracetam improved learning and memory deficits of bilateral common carotid artery occlusion (2-VO) rats in the Morris

water maze. A: Latency; B: The time spent in the target quadrant after platform removing; C: Latency to find the platform during the probe
session. n = 14-18, x £ SEM. *P < 0.001 vs sham group; "P < 0.05, P < 0.01 vs 2-VO group (model)
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Figure 4 Chiral oxiracetam improved learning and memory deficits of 2-VO rats in the step-down test. A: Latency; B: Number of errors.

n=14-18,x + SEM. #P < 0.01 vs sham group; "P < 0.05, P < 0.01 vs 2-VO group (model)
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