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 Compounds isolated from BANGLE 

Neurotrophic compounds from Indonesian Zingiberceae plant, BANGLE  
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　As part of our efforts to discover natural products with neurotrophic properties, we investigated the MeOH extract of the root of BANGLE (Zingiber purpurenum) that 
exhibited neuritogenesis activity in PC12 cells at 25 μg/mL, resulting in the isolation of neurotrophic phenylbutenoid dimers 1 and 2, and 3 – 5 as new compounds. 
Compounds 3 and 4 are the first example of curcumin coupled with phenylbutenoid. Compounds 1 and 2 found not only to significantly induce neurite sprouting of PC12 cells, 
but also to increase the neurite length and number of neurites in primary cultured rat cortical neurons, and also showed protective activity against cell death caused by 
deprivation of serum. Furthermore, chronic treatment of these compounds enhanced hippocampal neurogenesis in dementia model OBX mice. Compounds 3 and 4 had 
s i gn i fican t NGF-po ten t i a t i ng e f f ec t s on PC12 ce l l s . Add i t i ona l l y, compound 3 a cce l e ra te d t h e p re ve n t i o n o f Aβ4 2 a g g re g a t i o n .                                                                                                                                              
N. Matui, Y. Kido, H. Okada, M. Kubo, M. Nakai, N. Fukuishi, Y. Fukuyama, M. Akagi, Neuroscience Letters, 513 (1), 72-77 (2012).	


This plant is used as a spice 
and also used for traditional 
Indonesian medicine ʻjamuʼ.	

Purpose : Fever, Headache, 
Stomach pain, Rheumatism, 
Obesity	

The ingredients of herbal 
medicine in women after 
childbirth. etc…#

BANGLE (Zingiber purpureum)	


NGF-like Activity of BANGLE #
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Column : 10 × 250mm  COSMOSIL 5C18-AR-II"
Mobile phase : MeOH : H2O = 83 : 17                                                    "
Flow rate : 2.0 mL/min, Detector : UV 254nm 
Injection volume : 3µL (4 mg/mL) 

1  
(10 mM) MeO

OMe

OMe
OMe

19

12%!

1

1

3

5

7

911

1' 3'

5' 7'

9'
1''

4''

6''

8''3''O

O

OMe
OMe

OH

OMe
OMe

OH

3

H

 1H NMR spectrum (600 MHz, C6D6) of 3 

O

O

OCH3

OCH3

OH

OCH3
OCH3

OH

H
43.8

196.1

132.5
143.4

144.7
H

110.6

HMBC
H-H COSY

149.3

122.9

69.7

H

195.2

149.3

122.8

146.9

146.9

111.1

127.1

123.8

127.2

121.1
119.1

115.2

23.0

H

A

B

C
D

2

6

9

7

4

11

3'

1''

3''

5'

5'' 7''

8''

7'

8'1

Cassumunarin A#
δC = 43.6 ppm#

HMBC correlation of 3 

R S-CoA

O

HO S-CoA

O O

CO2

R R

O O

OHO

R OH

OO

R S-CoA

O

CoASH

R R

O O

CO2

feruloyl-CoA malonyl-CoA

R R

O O

Curcumin

a

b

c

H2O

R R

O OH

OMe

OMe

O OH

OMe
OMe

OH

OMe

OH
OMe

Cassumunarin AOH

OMe

CoASH

R =
O

O

OMe
OMe

OH

OMe
OMe

OH
3

H

OMe

OMe

Plausible biosynthesis of compound 3#

Screening of Indonesian 
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Screening	
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Comparison of HPLC Chromatograms between MeOH 
Extract and Compound 1	


NGF-like compounds from BANGLE	


Quantitative analysis of the number of 
BrdU and NeuN coexpressing cells.	


Neurogenesis Effects of 1 and 2 in OBX Mice	


The concentration of 1 and 2 in plasma and brains of 
mice after oral administration	


Compounds 1 and 2 were administrated orally to the mice. The mice were sacrificed at various 
time points, and blood and brain tissue were collected. The concentrations of 1 and 2 in plasma 
and brain tissue were analyzed by HPLC/MS.	
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Confocal microscopy images of double staining for BrdU and NeuN in DG regions 
 of the hippocampus.	
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IHC : Immunohistochemistry 
NeuN: Neuron specific nuclear protein 
BrdU: 5-Bromo-2’-deoxyuridine 
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Neurodifferentiation of PC12 Cells by 1 and 2#
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Neurite Outgrowth of Cultured Rat Cortical Neurons Promoted by 1 and  2 

Neurotrophic Effects of 1 and 2 in Cultured Cells	


Neuritogenesis	


Neurite length	
 Neurite number	
 Viability	
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PC12 cells were cultured in 24-well plates in DMEM + 10% HS and 5% FBS for 24 h at a density of 2x103 cells/cm2, and then 
medium was changed to DMEM + 2% HS and 1% FBS containing 1 and 2.  After 4 days cells with neurites were counted.#
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Neurite Outgrowth of PC12 Cells Promoted by 3# Reduction in β-sheet formation by compounds 1 and 3. 	


Reduction in β-sheet formation by compounds 1 and 3.  (A): Percentage change of β-sheet. (B) or (C): Relative 
fluorescence units (RFU) of thioflavin T. Aβ42  (12 μM) in PBS were incubated with　compounds 1 and 3 at the indicated 
concentrations (0, 1, 5, 10, 50 and 100 μM) at 36°C for 1 h. The samples were diluted 10-fold and incubated with 5 μM Th-
T for 30 min at 4°C. Fluorescence intensity was measured with excitation at 440 nm, and emission at 475- 650 nm using a 
spectrophotometric plate. β-sheet formation was detected as a peak at 490 nm. 	



