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Effect and mechanism of Coeloglossum viride var. bracteatum extract on
scopolamine-induced deficits of learning and memory behavior of rodents

LI Min, WANG Ya-fang, MA Bo, LIU Geng-tao, ZHANG Jian—jun*

(Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical College, Key Laboratory
Bioactive Substances and Resources Utilization of Chinese Herbal Medicine, Ministry of Education, Beijing 100050, China)

Abstract: The aim of the present study is to investigate the effect and mechanism of Coeloglossum viride var.
bracteatum extract (CE) on scopolamine-induced learning and memory deficits. Learning and memory deficits
of mice were evaluated by step-down passive avoidance test. Long-term potentiation of rats was detected in the
dentate gyrus of hippocampus. Brain acetylcholinesterase (AChE) and choline acetyltransferase (ChAT) activities
were also determined. The results showed that scopolamine impaired learning and memory performance and
LTP induction in hippocampus. Oral administration of CE (5, 10, and 20 mg'kg ") significantly alleviated
scopolamine-induced memory deficits measured by step-down test (P<0.05). CE (5 mg-kg™', ip) significantly
reversed the inhibitory effect of scopolamine on LTP in rats. In addition, CE was found to increase the activity
of ChAT in rat brain. These results suggested that CE could alleviate scopolamine-induced learning and memory
deficits, which might be due to the LTP-improvement and ChAT activity enhancement.
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Figure 1  Structures of four typical compounds in CE: dactylorhin
B, loroglossin, dactylorhin A and militarine
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Figure 2 Effect of CE on scopolamine-induced memory

deficits measured by step-down passive avoidance test. CE
(5, 10, and 20 mg'kg™', po), donepezil (5 mgkg™, po) or saline
was administered 60 min before the training. Scopolamine
(1 mg'kg™', ip) or saline was injected 30 min before the training.
The retention test was carried out 24 h after training.
Step-down latencies were expressed as mean + SE (n = 15-21).
"P<0.05 vs control group (Sal); *P<0.05 vs scopolamine group.
Sal: Saline; Scop: Scopolamine; Don: Donepezil
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Figure 3 Effect of CE on scopolamine-induced inhibition of
LTP in the dentate gyrus of the hippocampus of anesthetized rats.
After a baseline recording of 15 min, CE (5 mg-kg™', ip) or saline
was injected and followed by scopolamine (0.3 mg-kg ™', ip) or
saline injection 15 min later. HFS (100 pulses at 100 Hz) was
applied 15 min after the last injection. All data were presented
as mean £ SE of 8—10 observations. Sal: Saline; Scop: Sco-
polamine; HFS: High-frequency stimulation
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KRS IR ] LTP, RN 7E HFS J5 0 B4 PS i
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(0.3 mgkg ', ip) WHEMEHT LTP kST, KIMALE
HFS JE Y2 PS IR AT 51 T 54%, 50 FEZHAH
e BETEZER (P<0.05). 1 CE 5g 4 T 4R %%
Bt LTP %% S 3], 7F HFS )5, CE 45 2441 PS i
FETFRE T 88%, SHARYILLIRAT BEZE T (P < 0.05),
PR CE MR B S 310 LTP A4l LA o4k
M
3 CEXKRINM ZELPEHESES (AChE) REEMRZ
EisE 75/ (ChAT) SEIHBIS0

% 18 CE X KEUMAI 9 AChE J2 ChAT %11
SEM o 1EH K RN A) S AChE FISE 4 (0.72 £0.18)
Umg™', CE4l (5H 10 mgkg™") KM% AChE
(G k5 o6 B R RO B35 2 5%, A A2 06 41K R
%)% AChE [P35 1k 52 35 BEAIC, F0HI3RIE 33%. 91—
D7, IEH K RS ChAT & TE R (5.72 £ 0.40)
nmol-mg ™" (protein)-min~', CE 41 (5 1 10 mg'kg™") K
BRI A9 2% ChAT B 1 4 2 T i, T 2840 i 139%
K 152%.

Table 1 Effect of CE on AChE and ChAT activities in rat brain

Dose ACHhE activity ChAT activity/
Group / -1 -1 -1 . |
mg-kg /U'mg nmol'mg (protein)-min
Control - 0.72+0.18 5.72 +0.40
Huperzine A 1 0.48+0.10" -
CE 5 0.80+0.16 13.68 £1.02°
10 0.72+0.18 14.43 = 135"

n=10,mean+ SE. P<0.05, P <0.001 vs control group
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