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Fu-Yuan-Zai-Zao capsule improves learning and memory ability
through inhibiting oxidative stress in global brain ischemic mice
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3. Beijing Engineering Research Center for Nervous System Drugs, Beijing 100053, China)

[ Abstract]  Objective To investigate the effects of Fu-Yuan-Zai-Zao capsule, a novel compound drug of
traditional Chinese medicine, on learning and memory ability and its mechanism related to oxidative stress induced by
global brain ischemia. Methods The mouse model of global brain ischemia was established by bilateral common carotid
arteries occlusion and reperfusion. The learning and memory ability was measured by Morris water maze and step down
tests. Nissl staining was used to detect the pathological changes in the hippocampal neurons. The activity of superoxide
dismutase (SOD) and the content of malondialdehyde (MDA ) were evaluated by xanthinoxidase assay and thiobarbituric
acid method, respectively. Results  The global brain ischemia and reperfusion induced an impairment of learning and
memory function, a decrease in the number of neurons in the hippocampal CAl region, a decline in SOD activity and an
increase in MDA content in the cerebral cortex of mice. Intragastrical administration of Fu-Yuan-Zai-Zao capsule for 14 d

after brain ischemic surgery significantly improved the learning and memory impairment, increased the number of neurons in
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the hippocampal CA1 region, elevated SOD activity and reduced MDA content in the cerebral cortex. Conclusions Fu-

Yuan-Zai-Zao capsule ameliorates the learning and memory impairment through inhibiting oxidative stress induced by global

brain ischemia in mice. The results suggest that Fu-Yuan-Zai-Zao capsule may have future application in the treatment of

ischemic cerebrovascular diseases.
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Tab.1 Effect of Fu-Yuan-Zai-Zao capsule on escape latency of the mice with global brain ischemia tested by Morris water maze (s)

21 51 il N F2 KR ERIPN 4K 3 RF
Groups Doses( g/kg) Day 2 Day 3 Day 4 Average
BT AL Sham 12 40.32 +24.42 26.20 £21.27 28.74 £20.01 31.75 £22.23
HEHIZH Model 12 80. 12 +36. 08* 62.27 £41. 64* 69.78 £37.15"  70.72 £37.99%
JEZiHF-2H Nimodipine 0.02 12 64.81 £22.25 37.57 £25.65 " 39.90 £20. 10 47.43 +25.41 ™
NS Pk AL RSZZ 1 12 53.93 £22.42* 47.92 £22.41 56.17 +31. 74 52.67 +25.40 "
52 IR e (fR) FYZZ (L) 2 12 50.39 £33.57 64.08 +32. 65 69. 87 £34. 07 61.45 +33.50
SR e () FYZZ (M) 4 12 50.48 £26.91 " 45.95 +30. 71 60. 15 +30. 42 52.19 £29.17"*
S ) PRI e (W) FYZZ (H) 8 12 57.60 +26. 10 40.28 +26. 82 40.94 £20.93* 46.27 +25.38 *

FYZZ . 53 J5 F 3 4% s RSZZ . NS R AL, M £SD;*P <0.01, SIRTF-ARHME; * P <0.05, ™ P <0.01 SHEHML,

Note. FYZZ: Fu-Yuan-Zai-Zao capsule; RSZZ: Ren-Shen-Zai-Zao Wan. M = SD;# P <0.01, vs. sham group; * P <0.05, ™ P <0.01, vs. model

group.
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Tab.2 Effect of Fu-Yuan-Zai-Zao capsule on swimming distance of the global brain ischemia mice in Morris water maze (cm)

231 i B2 KR 3R $4K 3d ¥
Groups Doses( g/kg) Day 2 Day 3 Day 4 Average
BF AL Sham 12 917.7 +602. 2 700. 1 +534. 5 658.7 £494.7 758.8 £542.2
HEHIZH Model 12 1627.3 £747. 1% 1345. 8 £927. 4% 1488.1 £957. 0" 1487. 1 +864. 4%
Je Fid V-4 Nimodipine 0.02 12 1430. 2 +636.2 883.8 £644.9 986.3 £542.3 1100. 1 +638.2*
NS L4 RSZZ 1 12 1032.8 +343.6 " 967. 1 +405.7 1205.2 £779. 6 1068.4 +538.7
B IF S 2 () FYZZ (L) 2 12 1046.1 +757.4* 1309. 0 =609. 7 1496.7 +829.2 1284.0 +740. 5
BIREE R (P)FYZZ (M) 4 12 850.9 £357.9* 833.3 £568.4" 1273.2 £700. 3 985.8 +581.8 ™
SR PR (W) FYZZ (H) 8 12 1268. 4 £662.2 850. 8 +525.0 834.7 +534.0 " 984. 6 +596.2 **

FYZ7 S E I 3 RSZZ: NS TSI, M +SD;*P <0.05,%P <0. 01, ST ARAMEL; * P <0.05, ™ P <0.01, SHEAMLL,
Note. FYZZ: Fu-Yuan-Zai-Zao capsule; RSZZ: Ren-shen-zai-zao wan. M =SD;*P <0.05," P <0.01, vs. sham group; * P <0.05, ™ P <0.01, vs.

model group.
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Tab.3 Effect of Fu-Yuan-Zai-Zao capsule on spacial exploration test of the global brain ischemia mice in Morris water maze

20 51 it BNPIEL -5 G BRI 8] 9% -5 G BRI VK I B %
Groups Doses(g/kg) n Swimming time % Swimming distance %
BFAR 4 Sham 12 36.39 +£6.28 36.08 +5.94
PRI ZH Model 12 29.25 +6. 18* 28.71 +6. 16*
Je B P-4 Nimodipine 0.02 12 34.94 £6.99 35.08 £6.29*
NS FE AL RSZZ 1 12 37.00 +8.05 " 35.46 +6.75 "
R E (R FYZZ (L) 2 12 27.00 8. 57 25.58 £7.92
ST PRI e () FYZZ (M) 4 12 29.82 +6. 51 30. 08 +5. 54
SR I RE (R FYZZ (H) 8 12 37.24 £8.53* 35.39 £6.85 "

FYZZ: 525 FEE I8 s RSZZ: NS FIEAL*P <0.05,% P <0.01, ST ARAAMIL; " P <0.05, SEMAIMILL,
Note. FYZZ: Fu-Yuan-Zai-Zao capsule; RSZZ; Ren-Shen-Zai-Zao Wan. P <0.05,*P <0.01, vs. sham group; * P <0. 05, vs. model group.
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Tab.4 Effect of Fu-Yuan-Zai-Zao capsule on step-down test in the global brain ischemia mice (s)

251 Filkss L7k S RN
Groups Doses( g/kg) n Reaction period Latency
F AR Sham 12 11.00 +21.07 254.75 £63.41
FEII 2 Model 12 113.58 +138. 85" 160. 17 = 140. 02*
JE B HBF-2H Nimodipine 0.02 12 12.67 +7.08 * 241.25 +81.43*
NS L RSZZ 1 12 22.42 +£20.94 * 224.17 +96. 18
52 IF S R 2 (IR) FYZZ (L) 2 12 23.67 £32.56 222.92 +110. 88
BRI RS (P FYZZ (M) 4 12 13.75 £8.94 ™ 264.75 £65.71 ™
RS I HE (/) FYZZ (H) 8 12 16.83 +16.45 ™ 272.08 £38.82

FYZZ . 5 JE i v e 88 ; RSZZ . NS T I " P <0.05,"P <0.01, 5{HFRUMEL; = P<0.01, SHEBLAM L,

Note. FYZZ: Fu-Yuan-Zai-Zao capsule; RSZZ: Ren-Shen-Zai-Zao Wan. *P <0.05,"P <0.01, vs. sham group; * P <0.01, vs. model group.

RS SR X AR BRI/ U B CAT X2 TR (JE IR (1) (v +5)

Tab.5 Effect of Fu-Yuan-Zai-Zao capsule on neurons in hippocampal CAl region of the global brain ischemia mice (Nissl's staining)

VA 2 i R FE P 240 ff 2% )32

25 i YA . . . FH 14 200 M 114
Staining area Staining density o’
Groups Doses( g/kg) n 3 3 Positive cells
(x10%) (x10%)
IFAR Sham 3 45.99 +16. 14 81.51 £77.89 473.5 +413. 1
FERIZ Model 4 6.42 +5. 16" 18.42 +10.72* 150. 0 +86.2"
Je B2 Nimodipine 0.02 4 16.12 +6.22" 32.30 +4.64 209.2 £32.1
NS LA RSZZ 1 4 19.57 +6.77 " 28.79 +11.44 184.8 +72.9
SEIRFER (R FYZZ (L) 2 3 29.40 £12.88 " 30.49 £12.73 221.5 +£86.4
HIRE SRS () FYZZ (M) 4 3 37.32+19.85" 126.11 +33.78 808.5 +211.4"
R IR (R ) FYZZ (H) 8 4 39.88 +£12.13" 38.88 +13.74 269.8 £90.8 "

FYZZ . SR P 98 s RSZZ: NS T I PP <0. 05, GIETFARAMILL; * P <0. 05, SHBAIHLL,
Note. FYZZ: Fu-Yuan-Zai-Zao capsule; RSZZ: Ren-Shen-Zai-Zao Wan. *P <0.05, vs. sham group; ** P <0. 01, »s. model group.
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Tab.6 Effect of Fu-Yuan-Zai-Zao capsule on SOD activity and MDA content in cerebral cortex of the global brain ischemia mice

21531 il SR MDA SOD
Groups Doses( g/kg) n nmol/mg( pro) NU/mg( pro)
T AL Sham 12 11.81 +2.09 83.20 +6.13
TEAIZH Model 12 16.24 +5.05* 64.96 +15.48%
Je B F-4H Nimodipine 0.02 12 12.62 £2.40 76.01 £5.84 "
NS P AL RSZZ 1 12 12.42 £3.17* 77.30 £12.73 *
52 S I (IR) FYZZ (L) 2 12 14.53 £2. 44 79.73 £6.22
S e () FYZZ (M) 4 12 12.08 +4.00 * 80.00 +9.67*
R IR (F)FYZZ (H) 8 12 11.46 +2.66 * 78.16 +7.00 *

FYZ7. . S E G 9 s RSZZ: NS FHEILFP <0. 05,7 P <0. 01, 5 FARAAMLL; * P <0.05, ™ P<0.01, SEBAMIL,
Note. FYZZ : Fu-Yuan-Zai-Zao capsule; RSZZ: Ren-Shen-Zai-Zao Wan. *P <0.05,*P <0.01, vs. sham group; * P <0.05, ™ P <0.01, vs. model group.
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