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Research of ceramicines from Chisocheton ceramicus on anti-lipid
droplets accumulation activity
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The invaluable terrestrial plants as a source of drug candidates initiate us to explore

deeper in the research on plant natural products. Countless species from the Meliaceae family

have generated much interest due to their various significant biological activities. Activities

such as insecticidal, insect anti-feedant, anti-bacterial, anti-fungal, anti-malarial, anti-cancer,

and anti-viral have so far been reported.

The biological activities shown by plant natural products made it an interesting source

for various medical conditions including obesity. The cause of obesity morbidity is divided

into two attributes, increase of lipid mass and increase of lipid cells numbers. Both of these

attributes could be decreased by reducing lipid-droplets accumulation (LDA) and adipocyte

differentiation.
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Figure 1.Structures of previously reported ceramicines A-D and eight new limonoids, ceramicines E-L (1-8)




The objective of present study is to identify compounds from Chisocheton ceramicus
Miq (C. ceramicus) with anti-LDA activity on mouse pre-adipocyte cell line, MC3T3-

G2/PA6 cells. Investigation showed that previously isolated ceramicine B possessed anti-

LDA activity (Figure 2). In v o ) 12
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Figure 2. Anti-LDA activity of C. ceramicus bark methanol extract, hexane

ceramicines E-L (1-8) and fraction, and ceramicine B on mouse pre-adipocyte cell line, MC3T3-
. . G2/PA6 cells were compared to berberine used a control (bar). Anti-LDA
their relative structures were activity was measured using nile red lipid droplets fluorescent staining

method. Cytotoxicity of samples was measured indirectly via mitochondrial

elucidated by using 1D and
2D NMR data.

succinate dehydrogenase activity (solid square) using MTT assay.

Structure Elucidation of Eight New Limonoids, Ceramicines E-L (1 - 8) from C.
ceramicus Bark

Ceramicine E (1) was isolated as a colorless amorphous solid and had molecular
formula, C,7H3,07 as determined by high resolution-electrospray ionization-time of flight-
mass spectra (HR-ESI-TOF-MS). The planar structure of 1 was elucidated with 1D and 2D
NMR data (Figure 3). Thus, 1 was established as a new limonoid with a
cyclopenta[a]phenanthren ring system with a B-furyl ring at C-17, an acetate at C-6, and two
epoxide rings.

The relative stereochemistry of 1 was elucidated by nuclear Overhauser effect
spectroscopy (NOESY) correlations as shown in computer-generated 3D rendering (Figure 3).
NOESY correlations suggested stereochemistry of two epoxides as shown in Figure 3. The
3 proton coupling constants (3JH,5/H,6 = 11.7 Hz and 3JH,6/}-[,7 = 2.6 Hz) as well as NOESY
correlations indicated that H-6, H-7, and H-17 adopted a B-configurations, and H-5, H-9, and
C-18 adopted an a-configurations as shown in Figure 3. The planar structure and relative

configurations of 2-8 shown in Figure 1 were also determined by 1D and 2D NMR data.
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Figure 3. Selected 2D-NMR correlations for ceramicine E (1)

Absolute Configuration of Ceramicine B

The unknown absolute configuration of ceramicine B, a major limonoid from C.
ceramicus, was also studied. The CD spectrum of p-Br-benzoyl derivative of ceramicine B
indicated that the mutual relationship of dipole moment of the benzoate and «,3-unsaturated
ketone chromophores was oriented in a counter clockwise manner, indicating absolute
configuration at C-7 as S configured. Additional X-ray crystallography results confirmed the
total structure of ceramicine B including its absolute structure [Flack parameter, [] = -0.0(2)].
Therefore, the absolute configuration of ceramicine B was assigned as (4R, 55, 6R, 7S, 8R, 95,
10R, 13§, and 17R).

Ceramicines with Anti-Lipid Droplets Accumulation Activity
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the decrease of anti-LDA activity. Finally, it was With ceramicine B as example.
found that, substitution pattern and stereochemistry of C-4, C-5, C-6, and C-28 appear to be
critical for elicitation of anti-LDA activity. However, further studies are required to

determine the importance of the tetrahydrofuran ring form between ring A and B through C-4,



C-5, C-6, and C-28. Summary on the preliminary structure activity relationship of

ceramicines was shown in Figure 4.

Mechanism Studies of Ceramicine B on Anti-Lipids Droplets Accumulation Activity
Evaluation by nile red lipid droplets fluorescent staining resulted that ceramicine B is

most potent compound in inhibiting LDA activity in MC3T3-G2/PA6 cells. Subsequent RT-

PCR results showed that, adipocyte specific genes, . 231:*[1:“
T LU
GLUT4, LPL, and HSD11B1 mRNA expression BEEECTELETTEY
was down-regulated in by ceramicine B (Figure ' ip;:
5A). The mRNA expression of PPARy and P
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be down-regulated by ceramicine B (Figure 5A). mducer = - + + - - + +
Ceramicine B = b S - -
Additional western blot analysis demonstrated Day 3 6

Figure 5. A) RT-PCR analysis on MC3T3-G2/PA6
that PPARY protein level was indeed inhibited by cells treated with ceramicine B. B) PPARy protein
expression was investigated with anti-PPARYy

ceramicine B in MC3T3-G2/PA6 cells (Figure  monoclonal antibody.
5B).

Effect of ceramicine B was then examined on Forkhead Box O1 (Foxol), a repressor of
PPARYy transcription. Western blot analysis showed that presence of ceramicine B was found

to inhibit phosphorylation of Foxol when compared to unphosphorylated Foxol (Figure 6).

This  suggested that ceramicine B

pFoxol Thr24 € 78-82 kDa

mechanism of anti-LDA activity was partly
Foxol

. P € 73-82KkDa
via inhibition of Foxol phosphorylation. -
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Figure 6. Phosphorylation of Foxol was investigated with anti-
signaling pathway implies, further studies Foxol and anti-pFoxol Thr24 monoclonal antibody.

phosphorylation of Foxol as insulin

on ceramicine B effect on Akt signaling is
necessary.

Present studies have yielded eight new limonoids, ceramicines E-L (1-8). Further
investigation led to identification of previously isolated ceramicine B as a potent compound
with anti-LDA activity. Studies also suggested that anti-LDA activity of ceramicine B was

partly due to inhibition of Foxol phosphorylation.
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