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[ Abstract]  Objective This study aimed to establish a reliable animal model of Alzheimer’ s disease (AD) with
phlegm and stagnation to provide a corresponding animal model for the prevention and treatment of AD by Chinese medicine
and to provide a reference on animal modelling method ology for the establishment of animal models combining disease and
TCM evidence. Methods APP/PS1 2xTg mice were used as AD model animals. The pathological state of “stasis” was

simulated by ice water bath and the pathological state of “phlegm” was simulated by high-fat diet feeding. The two were
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combined to simulate the pathological state of “phlegm and stasis interconnection”. The mice in different groups were
treated differently: the AD-phlegm group was given a high-fat diet, the AD-stasis group was given an ice-water bath, the
AD-phlegm-stasis group was given both a high-fat diet and an ice-water bath, and the AD-disease model group was left
untreated. Non-transgenic C57BL/6]J mice with the same genetic background were the control group. The differences in AD-
like behavioral changes, objective changes in tongue image, blood rheology and lipid alterations and relevant protein
After 14 days of modeling, the AD-like

behavioral changes and relevant protein content of mice in the AD groups were significantly changed compared with those in

content in hippocampal tissue were examined at 14 days after modeling. Results

the control group. The tongue color was dark red in the AD-disease model group compared with result in the AD-model
group; the hemorheology index of the AD-stasis group and the blood lipid index of the AD-phlegm group were increased.
The related indexes of AD-phlegm-stasis interconnection group were significantly increased. Conclusions The combination
of ice-water bath and high-fat diet to treat APP/PS1 mice for 14 days successfully established the combined animal model of

AD-phlegm-stasis syndrome. This method has a high modeling rate, fits well with clinical symptoms and may represent a

useful experimental animal system for subsequent studies.
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Table 1 Results of Morris maze test for each group of mice
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T A PO BRALE, “P<0. 05555 AD-BRRHUAL A, © P<0. 05,
Note. Compared with the control group, *P<0.05. Compared of with the AD-Model group, *P<0. 05.
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Table 2 R, G, B and r values of the tongue photos of mice in each group
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VE: 5% (IR RLLEEE, "P<0. 05 15 AD-BBURAL H AL, © P<0. 05,
Note. Compared with the control group, *P<0.05. Compared of with the AD-Model group, *P<0. 05.
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Note. Upper figure, Positioning navigation test. Lower figure, Space exploration test.

Figure 1 Action trajectory diagram of each group of mice in Morris test
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Figure 2 Tongue images of mice in each group
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Table 3 Comparison of whole blood viscosity and plasma viscosity of mice in each group
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7% e
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PR R Y
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T+ BT VORI AL B —  RHEAT OIS AL B, A2/ RS 28 3 B4 FE 8, *P<0. 05, ™ P<0. 01; 55 AD-BERARE I 40 He %5, 2 P<0. 05,22 P

<0.01,

Note. +, Ice and water mixture treatment. — , No Ice and water mixture treatment. Compared with the control group, *P<0.05, **P<0.01. Compared of
with the AD-Model group, “P<0.05, #%P<0.01.
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Table 4 Comparison of serum levels of TC, TG, HDL-C and LDL-C in various groups of mice

25 X /ESil A o e Hh =g FEEIREA R IR H
Groups Feed types TC TG HDL-C LDL-C
25 1 % R L LS A
- XA - m ik 2.22+0.27 1.47+0. 19 1.75+0. 45 0. 18=0. 05
Control group General feed
AD-BE R 3 e
2.14x0. 1 1. 410. 1.72+0.2 . 18=0. 04
AD-Model group General feed *0.13 +0.56 72£0.25 0. 1820.0
AD-JRIE 4 [l R :
AD-Pfgmup H'ig’fijid 8.37£1.75™ 44 4.72+0.58™ A4 0.95+0. 07" 24 1.95£0. 07 * 44
A v
D B’%Eﬂ C':'ﬁllﬂfﬂd 2.52+1.06 1.78+0.99 1.86=0. 12 0.21+0.08
-DSss gI’Ollp seneral 1ee
AD-BEH 254 T _
AD_’I‘E gm:pﬁ H‘i_g’ff‘}j;id 9.75+1.37* 44 5.81£1.05™ &6 0.68+0.17™ 45 1. 020, 18 ™ 44

T A A/NRAS 25 AW R4 R, P<0. 0155 AD-BORAEII41 4 gk, 22 P<0. 01,
Note. Compared with the control group, **P<0.01. Compared of with the AD-Model group, % P<0.01.
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Figure 3 Comparison of TNF-a, IL-13 and T-Tau protein expression levels in various groups of mice
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