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Effects of Adenophora triphylla var. japonica Extract on Cognitive Function in
Ovariectomized Mice
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ABSTRACT

Adenophora triphylla var. japonica extract has been reported to have estrogenic activity and beneficial effects in postmeno-
pausal women requiring estrogen replacement therapy. This study investigated the effects of A. triphylla extract on cognitive
function in ovariectomized mice. Water extracts from A. friphylla were administrated to ovariectomized mice fed a high fat
diet for 6 weeks. The step through latency time in the passive avoidance test was shortened in ovariectomized mice as compared
with sham-operated mice. However, administration of A4. triphylla extracts had a tendency to prolong the latency time in
ovariectomized mice. Moreover, A. triphylla supplementation caused a significant decrease in mean escape latency in the water
maze test. These results indicate that A. triphylla could be used to improve estrogen deficiency-related learning and memory
impairments in postmenopausal women.
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Table 1. The composition of experimental diets

Ingredient Sham and OVX (g/kg) OVX + 0.5A (g/kg)
Corn starch 470.692 465.692
Casein 140 140
Sucrose 100 100
Beef tallow 180 180
Cholesterol 10 10
Fiber 50 50
Mineral mixture" 35 35
Vitamin mixture” 10 10
L-Cystein 1.8 1.8
Choline bitartrate 2.5 2.5
TBHQ” 0.008 0.008
ATWE? 5

Total 1,000.00 1,000.00

Y Mineral mixture: AIN-93M mineral mixture(ICN, CA, USA).
? Vitamin mixture: AIN-93VX vitamin mixture(ICN, CA, USA).
» TBHQ: Tert-butylhydroquinone.

Y ATWE: Adenophora triphylla var. japonica water ext.
Abbreviations: S, sham-operated + high fat diet; OVX, ovariecto-
mized + high fat diet; OVX+0.5A, ovariectomized + high fat diet
with 0.5% Adenophora triphylla var. japonica water ext.
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Table 2. Effect of ATWE on weight gain, food intake,
and FER

Body weight Food intake

OO gain (gday)  (e/day) FERY
S 0.38£0.05"N)  7.88+0.38™° 0.05+0.01™
(0)%'¢ 0.44+0.07 6.77+0.60 0.07+0.01
OVX+0.5A  0.53+0.04 7.11+0.39 0.08+0.01

Y Data are expressed as Mean=S.E. of 10 mice per group.

? Values with different alphabet within the same column are sig-
nificantly different at p<0.05 by Duncan’s multiple range test.
NS: p>0.05.

) FER : Food efficiency ratio=Weight gain (g/day) / Food intake
(g/day).

Abbreviations: S, sham-operated + high fat diet; OVX, ovariecto-

mized + high fat diet; OVX+0.5A, ovariectomized + high fat diet

with 0.5% Adenophora triphylla var. japonica water ext.
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Fig. 1. Effect of ovariectomy and Adenophora triphylla

var. japonica treatment on step through latency in passive
avoidance performance.
Data are expressed as MeantS.E. of 10 mice per group. Results
were analyzed by one-way ANOVA. When a significant difference
was indicated, a Duncan’s multiple-range test was performed to
determine significant differences among groups at p<0.05. Abbre-
viations: S, sham-operated + high fat diet; OVX, ovariectomized
+ high fat diet; OVX+0.5A, ovariectomized + high fat diet with
0.5% Adenophora triphylla var. japonica water ext.; NS, not sig-
nificantly different.
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Fig. 2. Effect of ovariectomy and Adenophora triphylla

var. japonica treatment on escape latency in water maze per-
formance.
The mean escape latency for reaching the platform was measured
for 4 days. Data are expressed as Mean+S.E. of 10 mice per group.
Results were analyzed by one-way ANOVA. When a significant di-
fference was indicated, a Duncan's multiple-range test was performed
to determine significant differences among groups at p<0.05. Abb-
reviations: S, sham-operated + high fat diet; OVX, ovariectomized
+ high fat diet; OVX+0.5A, ovariectomized + high fat diet with 0.5
% Adenophora triphylla var. japonica water ext.; NS, not signifi-
cantly different.
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Fig. 3. Effect of ovariectomy and Adenophora triphylla

var. japonica treatment on mRNA level of acetylcholineste-
rase in hippocampus.
Data are expressed as MeantS.E. of 4 mice per group. Results
were analyzed by one-way ANOVA. When a significant difference
was indicated, a Duncan’s multiple-range test was performed to
determine significant differences among groups at p<0.05. Abbre-
viations: S, sham-operated + high fat diet; OVX, ovariectomized
+ high fat diet; OVX+0.5A, ovariectomized + high fat diet with
0.5% Adenophora triphylla var. japonica water ext.; NS, not sig-
nificantly different.
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Fig. 4. Effect of ovariectomy and Adenophora triphylla

var. japonica treatment on malondialdehyde and glutathione
levels in hippocampus.
Data are expressed as Mean+S.E. of 6 mice per group. Results
were analyzed by one-way ANOVA. When a significant difference
was indicated, a Duncan’s multiple-range test was performed to
determine significant differences among groups at p<0.05. Abbre-
viations: S, sham-operated + high fat diet; OVX, ovariectomized
+ high fat diet; OVX+0.5A, ovariectomized + high fat diet with
0.5% Adenophora triphylla var. japonica water ext.; NS, not sig-
nificantly different.
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uke] AP 2 WstE 3517 A7 APH(Xu X & Zhang
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obA| & & (acetylcholine) S LuHA o &2 7197} ¢1=| o} #
A= dute] Fo AAAGEAR A o, acetyl-
cholinesterase(AChE) /38 A0 2 9] synaptic cleft
U oiAE =8l AAAGE S7AZ 4 Jti(Tsukada H 5
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