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Effects of Huannao Yicong Fomula on Learning, Memory and Anti-Oxidative Function of D-Galactose
Combined with High Fat Diet Induced Cognitive Impairment Model Rats

LIANG Lin, TIAN Fang, LIU Jian-gang” , LI Hao,PIAO Zhi-zhu(Xiyuan Hospital, China Academy of Traditional Chinese
Medicine, Beijing 100091, China)

ABSTRACT :OBJECTIVE To produce a rat model of cognitive impairment by D-galactose combined with a high fat diet method,
and observe the learning and memory function and the change of oxidative stress indexes of the model rats. Discuss the effects of Huan-
nao Yicong Fomula( HNYCF) on learning, memory and oxidative stress of the model. METHODS The cognitive impairment rat
model was induced by hypodermic injection of D-galactose and combined with half fat diet. Morris water maze test was used to detect
the learning and memory ability. The level of SOD, MDA, T-AOC,GSH-PX was tested. RESULTS in model group, the learning
and memory ability was severely impaired, hippocampal neurons were reduced, SOD, T-AOC, GSH-PX level significantly decreased,
MDA level increased. The administration of HNYCF improved memory ability, improved SOD, T-AOC, GSH-PX levels, reduced MDA
activity in serum and hippocampus tissues. CONCLUSION D-Galactose combined with high fat diet can cause disorders of oxidative
stress in rats, leading to cognitive impairment. HNYCF can significantly improve the antioxidant stress ability, improve learning, mem-
ory and spatial cognitive ability of rats.

KEY WORDS: Huannao Yicong Fomula; cognitive impairment; Alzheimer’s disease; oxidative stress ; Morris water maze
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Fig. 1 Pathological morphology of hippocampus CA1 region in each group( HE, x600)
A — sham operation; B —model; C - donepezil; D - HNYCF low-dose; E — HNYCF middle-dose; F — HNYCF high-dose
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Tab 1 Effect of HNYCF on platform location time ( PLT) and
platform passing times(PPT). x s

Group n PLT/s PPT/times
Sham 10 6.95 £2.23 6.60 £1.26
Model 10 11.02 +5.36") 6.44 +1.74
Donepezil 9 7.12 £3.94%) 7.89 +1.53
HNYCF low-dose 10 6. 64 +3.06%) 7.40 +1.57
HNYCF middle-dose 9 6.45 +2.04%) 7.11 £0.78 2)
HNYCF high-dose 10 6.19 £1.313) 8.80+1.75 V3

TSP ARA AL, D P <0.01; SHRA K, P <0.05,3) P <0.01
Note: vs sham operation gruup,l) P < 0.01; vs model gl'nup,2> P <0.05,
3 P<0.01

R2 a7 AR K R E D AR A A B LB (SOD) fn g ZBE (MDA) By # v . x £ 5
Tab.2 Effects of HNYCF on SOD and MDA in serum and hippocampus tissues. x + s

Serum SOD activity
Group n

Serum MDA activity

Tissue SOD activity Tissue MDA activity

/U« mL ! /nmol + mL ! /%1030 - g ! / x103nmol - g~!
Sham 10 56.65+7. 11 4.30 +£0. 423) 17.45 +2. 69 1.03 0. 16
Model 10 56.07 +7.97 4.61 £0. 421 18.34 +£2.65 1.15 +0.24
Donepezil 9 68.78 £14.07D3) 3.64 £0.28D)%) 17.14 +2.28 1.02 £0. 16
HNYCF low-dose 10 72.81 +12.202)4) 4.52 +0.44 22.41 £3.782)% 0.93 +0. 144
HNYCF middle-dose 9 65.30 £11.72D3) 4.28 +0.49 20.28 £2.26") 0.92 0. 104
HNYCF high-dose 10 66. 16 +12.26')3) 4.54 +0.42 22.85 +3.702)%) 0.94 +0. 044

TSP ARH AL, VP <0.05,2) P <0.01; 5HHA 4,3 P <0.05,4 P <0.01
Note: vs sham group,') P <0.05,2) P <0.01 ;vs model group,® P <0.05,% P <0.01
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AOC) Fa 5 Bt H kit Bt 48 C(GSH-PX) B9 &7 . x £
Tab.3 Effects of HNYCF on T-AOC and GSH-PX in serum

and hippocampus tissues. x £ s

T-AOC activity GSH-PX activity

Group n

/1% - g1 /1% - g1
Sham 10 3.86 +0.68 165.36 +19. 81
Model 10 3.26 +0. 53" 144.06 +18.01")
Donepezil 9 3.90 +0. 53%) 160.72 £18.43
HNYCF low-dose 10 4.08 £0.719 169. 63 +22.60 3)
HNYCF middle-dose 9 4.03 +0.23%) 184.75 +9.90D)3)
HNYCF high-dose 10 4.38 £0.75%) 184.01 +22.473)

U ST ARLLEE, D P <0. 05 SEILL L, > P <0.05,%) P <0.01
Note: vs sham operation group,!) P < 0.05; vs model group,? P < 0.05,
3P <0.01
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