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Effect of Heart-benefitting Recipe on Alzheimer s disease rats
after unilateral A [3s3sinjection into amygdala

LIU Xueyuan, ZHAO Weikang, XU Pin—chu, LIN Shui-miao
(Institute of Geriatrics, Shanghai University of T raditional Chinese Medicine, Shanghai 200032, China)

Abstract: Object To investigate the effects of Heart-benefitting Recipe (HBR) on the histopatholo—
gical changes of Alzheimer’s disease (AD) rats after unilateral amyloid—-s-3s protein (A f8s35) injection into
the amygdala. Methods The experimental rat models with dementia, spatial learning, and memory im-
pairment were induced by unilateral amyloid Bs3s protein (A Bs3s) injection into the amygdala of rats. The
spatial learning and memory ability and the function of cholinergic system were observed by the means of
Morris water maze and radioligand binding assay. The protein expression of Afi4, ATs was estimated
with immunohistochemistry. T he expression of mRNA related to A PP was observed by RT-PCR. Results
HBR significantly alleviated the spatial learning and memory impairment induced by A 3535 and remarkably
increased the activity of ChAT and Rt of M —receptor binding sites of these models. The expressions of
A Bi«o protein and APP mRNA in cortex and hippocampus of AD rats were decreased remarkably by HBR.
The results of immunohistochemistry showed that the expression of hyperphosphorilated tau AT sin cortex
and hippocampus of AD rats was inhibited significantly by HBR. Conclusion HBR can effectively improve
the spatial learning and memory impairment, decrease the deposition of A ff«0, and alleviate the hyperphos—
phorylation of tau of AD rats induced by A fsss.

Key words: Heart-benefitting Recipe ( HBR); Alzheimer’s disease (AD); amyloid-3s35 protein
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Table 1 Effect of HBR on spatial learning and memory of AD rats after A 3535 injection into amygdala (A_fi s, n=8)

/s
1 2 4 5 6
58. 68+ 6.86 47.13% 8.79 43,18+ 11.30 32.56+ 8.42° 23.50+ 4.96" 18.00+ 5.117
58.37+ 5.23 50. 18+ 6.73 44,25+ 8.59 34,18+ 12. 87 26.25+ 8.80" 25.00+ 6.72"
AD 60. 18+ 6. 69 57.43% 4.83 54.87+ 9.29 52.18% 7.15 51.37%+ 10. 67 50. 37+ 10.08
HBR 59. 44+ 8. 30 53.68% 6. 64 39.87+ 6.06" 33.93+ 7.09* 24.31+ 3.89" 22.75+ 7.69*
Aricept 61.50% 7.90 55.50% 9.21 49.20% 10. 87 39.25+ 10.26" 36.18+ 7.87" 30.50+ 4.39"
AD : " p<0.05
“P< 0.05vs AD model group
2 HBR ABE—SS AD ChAT , HBR AB1_4() AB|.4()
AchE (xts, n=8§) (P< 0.05); Aricept
Table 2 Effect of HBR on activities of ChAT and (P> 0. 05) Aﬁ5—35 AD
AchE of AD rats after Af.3s injection
N P ssini AB~o . HBR
into amygdala (x+ s, n= 8
ygdala ( ) A B ’ 4
Co- L -1 e R T
ChAT/ (pmol: h ¢ ) AchE/ (pmol: h mg” ) 4 HBR ABZS—SS AD ABI—40
14. 06+ 1.72* 0. 193+ 0. 026 -,
12. 07+ 2.33" 0. 192+ 0.034 (xts, n=8)
AD 7.16% 1.52 0. 161+ 0.021 Table 4 Effect of HBR on expression of Afi4
HBR 13.21% 2.75* 0. 162+ 0.022 in AD rats after ABZHS injection
Aricept 7.99+ 0. 82 0. 082+ 0. 023" —
into amygdala (x+ s, n= 8)
AD : *P<0.05
*P< 0.05vs AD model group
(CA2) (CA2)
> M Rt
29.124 5.36  32.25+ 4.46 0.181+ 0.047 0. 199+ 0.041
(P<0.05); ,HBR M Rt 32.50+ 5. 04 40.00+ 5.61 0,219+ 0.027 0.210% 0.017
(P< 0.05), Aricept M Rt AD 60.25+ 9.56  70.75+ 6.96 0. 464+ 0.049 0.451% 0.055
. , >
HBR  49.13% 4.32% 51.00¢ 7.37° 0.294% 0.044* 0. 284+ 0.040*
’ 3 (P < Aricept  60.75% 5.04  63.63+ 5.80 0.410+ 0.028 0. 416+ 0.029
0. 05) HBR A Bs3s AD . *P<0.05; P< 0.05
M Rt ) AI‘iCCpt HBR “P< 0.05 vs AD model group; P< 0.05 vs normal group
3 HBR _Aﬁzs-ss AD M 3.5 tau
Rt xts, n=8
( ) 5 ATs :
Table 3 Effect of HBR on Rt of M-receptor binding
2
sites in cortex of AD rats after Af2sss .
_ au
injection into amygdala (x+ s, n= 8)
2 2 2
M Rt /(fmol- mg_])
" tau
2 202. 05+ 129. 04
2 131.96¢ 91.01* (P< 0.05)
AD 1 082. 67+ 166. 06 ABss tau
HBR 2 124.05+ 413.56*
Aricept | 440. 34+ 125. 44" (NFT)
AD : *P<0.05; Aricept P< 0.05 , HBR
*P< 0.05vs AD model group; P< 0.05vs Aricept group; (P< 0. 05) A ricept
3.4 A B0 : A S0
, ABMO 3.6 APP mRNA
, A B0 , RNA
A B0 , , 288S,188S,5S ,288S
, A B0 A B0 18 S, RNA APPxet APPuri
(P< 0.05) GsPD PT -PCR , PCR
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Table S Effect of HBR on expression of hyperphos— HBR
phorylated tau ( ATs) in A_D rats after Af s Aﬁzsfas AD ,
injection into amygdala (x* s, n= 8
) vedala ( ) ChAT M Rt
APP751/770mRN A ; A Bio
(CA») (CA2)
; ABZ5—35
21.25+ 2.82 18 25+ 2.43 0.135%+ 0. 028 0.130+ 0. 028
21.87+ 3.36  23.38% 4.27 0.136% 0.031 0.190% 0. 037 tau (ATs) HBR AD
AD 49.75+ 7.74 56.00% 10.39 0.318+ 0. 037 0.278+ 0. 040
HBR 27.38+ 3.85" 29.63tf 3.58 0.155% 0. 023" 0.138+ 0. 038" ’
Aricept  46.63t 6.14 49.25+ 5.50 0.228+ 0.049 0.228% 0. 033 A Prs3s tau
AD . *P<0.05; P<0.05 GSK-3 fTPKK ,
“P< 0.0555 AD model groups P< 0.05ps normal g roup tau s
12
, 1269 bp (KPI), e HBR AD
297 bp (MPI) 100 bp ( Gs PD) .
, " KPI References:
1] Galasko D. Biological markers and the treatment of Alzhei—
1269bp) MPI (297 b [ g
( p) ( p) mer’s disease [J]1. J Mol N eurosci, 2001, 17(2): 119-125.
, HBR [2] Lin C X. Clinical study of Heart Benefitting and Kidney—toni—
. fying Recipe on the mentality of AD patients [J]. Shanghai J
Aricept Tradit Chin Med ( ), 1959, 9:8.
APP mRNA , HBR [3] Zhao W K. Effects of traditional Chinese medical Heart-hen—
. efitting and Kidney-tonifying on adrenergic nervous system of
) Arlcept ’ 6 the “dementia” and dysmnesia rat model [J]. Chin J Inte-
6 HBR APsass  AD grated Tradit Chin West Med ( ), 1993,
- (Collection of Basal Theses): 20-21.
APP mRNA (x£s, n=6) [4] Sigurdsson EM, Lorens S A, Hejna M J, et al- Local and
Table 6 Effect of HBR on expression of APP mRNA distant histopathological effects of unilateral amyloid-Bxs-3 in—
. e jections into the amygdala of young 344 rats [ J]I. Neurobiol
in cortex of AD_rats after Afys injection Aging, 1996, 17(6): 893-897.
into amygdala (x£ s, n= 6) [5] Morris R. Developments of a water maze procedure for
studying spatial learning inthe rat [J]. J Neurosci Methods,
1984, 11: 47-50.
MPI1/ G3PD KPI/ G3PD [6] Fonnum F. A rapid radiochemical method for the determina—
0.91% 0.04 0.72+ 0.03 tion of cholineacetyl transferase [J]. J N eurochem, 1975,
A Do 0 24: 407-411.
+ +
1. 022 0.07 0. 49x 0.02 [7]  Zhao W K, Dai X D, Shentu S J- Study of HBR on the “de-
AD 1.96+ 0.08 1. 43% 0. 06_ mentia” and dysmensia rat model [J]. J Shanghai Univ Tra-
HBR 0. 43+ 0. 05" 0. 82+ 0. 03" dit Chin Med ( ), 1998, 12(2): 59-60.
Aricept 1.88%+ 0.07 1.25% 0.05 [8] Liu XY, Zhao W K, Xu P C, et al. Effects of Heart Bene—
AD .t P<0.05: P<0.05 fllFlng Recipe (HBB) o'n thespat'lal le.arnlng and mt?mor?f }m—
pairment and cholinergic system in unilateral am yloid- injec—
" P<0.05p5 AD model groups P< 0.0545 normal group tions into the amygdala of rats [J]. Modern Rehabilitation
4 ( ), 2001, 5(5): 48-50.
[9] Augustinack J C, Sanders JL, Tsail H. Colocalization and
AD R fluorescence resonance energy transfer between cdk5 and
ATsgsuggests aclose association in preneur ofibrillary tangles
’ ’ and neurofibrillary tangles [J]. J Neuropathol Exp N eurol,
2002, 61(6): 557-564.
[10]  Shi J, Xiang Y, Simpkins J] W. Hypoglycemia enhances the
expression of mRNA encoding famyloid precursor protein in
rat primary cortical astroglial cells [J]. Brain Res, 1997,
’ o 772: 247-251.
AD , e [11] Games D, Adames D, Alessandrini R, et al. Alzheimer-type
A neuropathology in transgenic mice overexpression V717F -
BI-40 amyloid precursor protein [J]. Nawre, 1995, 373: 523-527.
AD AﬁZS—35 [12] Blennow K, Vanmechelen E, Hampel H. CSF total tau, A—

. AB]-40
AD

tau

beta42 and phosphorylated tau protein as biomarkers for
Alzheimer’s disease [ J1. Mol N eurobiol. 2001, 24(1-3): 87-
97.



