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[ Abstract]  Objective To observe the pathological changes of brain tissues in the WHBE rabbit model of sporadic
Alzheimer disease (AD). Methods Thirty 3 — 4-month old male WHBE rabbits were randomly divided into 3 groups:
normal control (NC) group, high cholesterol diet (HCD) group, high cholesterol diet + copper drinking water (HCD +
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Cu**) group, 10 in each group. Another 10 senile (36 —48-month old) male WHBE rabbits were taken as senile group.
The NC group and the senile group were fed a normal basic diet, the HCD group fed a 2% cholesterol diet, and the HCD
+Cu”* group fed a 2% cholesterol diet plus 0. 12 PPM copper drinking water for 12 weeks. The levels of total cholesterol
(TC) and B-amyloid protein ( AB) 1 —42 were measured at 12 weeks. The activity of superoxide dismutase (SOD) and
the content of malondialdehyde (MDA) in the cortex and the hippocampus were detected. In addition, the covered area of
AB, B-site APP cleaving enzyme 1 (BACEl) and phosphorylated tau ( p-tau) protein in coronal sections of brain tissues
were also observed by immunohistochemical staining. The senile plaques and the neurofibrillary tangles were observed by
Congo red and Bielschowsky staining, respectively. Results The body weight of WHBE rabbits in the senile group was
significantly higher than that of the NC group (P < 0.01), and the plasma TC and ABl - 42 in each group were
significantly higher than that in the NC group (P < 0.05, P < 0.01). The activity of SOD in brain tissues was
significantly lower than that of NC group (P < 0.05), and the MDA content was significantly higher than that of NC group
(P< 0.05, P < 0.01). Immunohistochemical staining showed that the covered area of AB, BACEI and p-tau in brain
tissues of all groups were significantly higher than that of NC group (P < 0.05, P < 0.01), and the covered area of

BACEIL and p-tau protein in the brain tissues of HCD + Cu®*

group was also significantly higher than that of the HCD
group (P < 0.05, P < 0.01). Congo red and Bielschowsky staining showed that the number of senile plaques and
neurofibrillary tangles were observed in the brain tissues of the HCD, HCD + Cu’* and senile groups. Conclusions High
cholesterol diet or supplemented with trace copper drinking water can induce obvious AD pathological changes in WHBE

rabbit models of sporadic AD with obvious oxidative damage, increased AP deposition and senile plaque in the brain, and

pathological changes of tau. WHBE rabbit can be used in the study of animal models of neurodegenerative diseases.
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Note. A. Body weight. B. Total cholesterol (TC) level. C. AB 1 -42 level. Compared with the NC group, *P < 0.05, P < 0.01.

HCD group vs HCD + Cu®* group, *P < 0.05, *P < 0.01.

Fig.1 Changes of body weight, total cholesterol and AR 1 —42 levels in the rabbit groups(x £s, n=10)

2.3 %%t WHBE %44 F SOD iE %51 MDA
SENTK

5I1F # % BB 4H ., HCD 44 1 HCD + Cu®* 4
WHBE 7 Jigi J¢ i 1R 25 20 21 b SOD 1% 1 1 Wk 25
(P < 0.05) ,MDA &##EEFE (P < 0.05,P
< 0.01); 74, Z4E4 WHBE i Jz 5t F i o 20

A 2001

£

22 1501

é c%; x . ¥

ﬁ g -3 * *

35 100

2

|0 501

NP

®

B 0
B "Ly
Cortex Hippocampus

OO IEHXTRANC) B3 HHHE R & 4 HCD)

es]

10 1

g’g 84 , K N
5 &

EZ 67

S 3

-

=%

g 24

I’ =

BR "o

B 5 L B AR R+ K 4L (HCD+Cu®)

A SOD G PEWR B EEIR(P < 0.05) i S

MDA & E T (P < 0.05) , {Hk K Bt MDA 7%

HEHIEWBAL2Z S TR FE(P> 0.05) (K

2),

2.4 %A WHBE RINELH AR RIZWTHL
AL YL 7 HCD 20 HCD + Cu®* ZH Hi %

=

Cortex Hippocampus

O Z44 (Senile)

AL AL R RN T 20T SOD WK B. 25 4 Rz B R T 4 b MDA i, SIEW X RYI, P < 0.05, ¥ P< 0.01;

HCD 415 HCD + Cu®* A Lb4,*P < 0.05, #P < 0.01,

B2 241 WHBE RAZLZUF SOD iGYER MDA &k (B (x +5, n=8)
Note. A. The levels of SOD activity in the cortex and the hippocampus of each group. B. The MDA contents in the cortex and the hippocampus of

each group. Compared with the NC group, *P < 0.05, ™ P < 0.01. HCD group vs HCD + Cu** group, *P < 0.05, #P < 0.01.

Fig.2 Changes of SOD activities and MDA contents in the brain tissues of the rabbit groups(x £s, n=8)
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Note. A. Representative AB-staining images in the cortex and the hippocampus of each group ( x400). B. The covered area of AR staining
in each group. Compared with the NC group, * P < 0.05,* * P < 0.01. HCD group vs the HCD + Cu®* group, *P < 0.05, #P < 0.01.

Fig.3 Changes of AB expression in the brain tissues of each group(x £s, n=8)
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Note. A. Representative BACEI -staining images in the cortex and hippocampus ( x400). B. The percentage of positive BACEI expression area.
Compared with the NC group, *P < 0.05, ** P < 0.01. HCD group vs the HCD + Cu®* group, *P < 0.05, #P < 0.01.
Fig.4 Changes of BACEI expression in the brain tissues of the rabbit groups(x +s, n=8)
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Note. A. Representative p-tau-staining images in the cortex and the hippocampus ( x400). B. The percentage of positive p-tau expression area.

Compared with the group, *P < 0.05, * P < 0.01. HCD group vs HCD + Cu®* group, *P < 0.05, #P <0.01.

Fig.5 Changes of p-tau expression in the brain tissues of the rabbit groups(x s, n=10)
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Note. A. Representative Congo red-staining images in the cortex and the hippocampus ( x400). The red arrow indicates the red plaque-like substance

(senile plaque, SP) with the black square as an enlarged view. B. Representative Bielschowsky-staining in the cortex and hippocampus tissues ( X

400). The red arrow shows the black silver-stained substance ( neurofibrillary tangles, NFT) with the black square as an enlarged view.

Fig.6 Changes of senile plaques and neurofibrillary tangles in brain tissues of the rabbit groups
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