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Abstract — Alzheimer’s disease is progressive neurodegenerative disorder by the loss of memory and learning abilities.
Codonopsis lanceolata (C. lanceolata) is traditional medicinal plant used for the treatment of inflammatory diseases. The aim
of study was to evaluate the effect of steamed C. lanceolata on scopolamine-induced memory impairment in the Morris water
maze test and passive avoidance test. In addition, this study investigated the neuroprotective effects of steamed C. lanceolata
on glutamate-induced cell death in HT22 cells using MTT assay. The results showed that steamed C. lanceolata (500 mg/kg
body weight, p.o.) reversed spatial memory impairment by scopolamine in Morris water maze test and passive avoidance test.
Steamed C. lanceolata attenuated memory impairment by scopolamine compared with common C. lanceolata. In addition,
administration of steamed C. lanceolata significantly also reduced cell death. We suggest that steaming process more improve
cognitive enhancing and neuroprotective effect of C. lanceolata than common C. lanceolata.
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Fig. 1. The effect of steamed C.lanceolata extract (SC) and
common C.lanceolata extract (CC) (100, 300 and 500 mg/kg)
in the Morris water maze test. (A) The escape latency in trial
sessions during 4 days. The values shown are the mean escape
latency = SD (n=7). *p<0.05, significant in comparison to sco-
polamine treated group (vehicle). (B) The swimming time in
the quadrant where the platform was once placed in the probe
trial. The values shown are the mean escape latency = SD
(n=7). *p<0.05, **p<0.01 and ***p<0.001 significant in com-
parison to scopolamine treated group (vehicle).
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Fig. 2. Effect of steamed C.lanceolata extract (SC) and com-
mon C.lanceolata extract (CC) (100, 300 and 500 mg/kg) on
scopolamine-induced memory impairment mice in passive
avoidance test. The values shown the mean latency time (s) +
SD (n=7). *p<0.05, **p<0.01 and ***p<0.001 compared with
scopolamine group (vehicle).
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Fig. 3. The neuroprotective effects of steamed C.lanceolata
extract (SC) and common C.lanceolata extract (CC) against
glutamate-induced cytotocixity in neuronal HT22 cells. Each
bar represents the Mean+ SD of three independent experi-
ments. *p<0.05 and **p<0.01 vs. glutamate-injured cells (vehi-
cle).



52

A DAD1 A, Sig=280,4 Ref=off (20120612120120612 2012-06-12 16-39-27\040-2501.D)
mAU
200
175
1504
1254
1004
75+
]
3071 . £ < S ﬁ'
2 o¥ > + %
S Lo
25 & o8 = 8 8
I 8y g g 8 _
ol VB L«Jk,\q,,\”— a e S —\‘
T T T T T T
5 10 15 20 25 30 i
6,000
5,000 1
§ 4,000
a2
E
$ 3000
2
e
o
o
2,000
1,000
0 ._I I_,_—=_,_—_,_A:]_,_—,
4-HA cA VA 4-cA t-FA c

GA

Fig. 4. HPLC chromatogram of 7 phenolic compounds in
steamed C.lanceolata extract (A). (GA: Gallic acid, 4-HA: 4-
hydroxybenzoic acid, CA: Caffeic acid, VA: Vanillic acid, 4-
CA: 4-Coumaric acid, t-FA: trans-ferulic acid, C: Caffeine).
Content of 7 phenolic compounds in steaned C. lanceolata
extract compared with common C. lanceolata extract (B).
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Fig. 5. Total phenol contents of steamed C.lanceolata extract.

SC: steamed C.lanceolata extract; CC: common C.lanceolata
extract.
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