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Flemingia macrophylla Extract Ameliorates Experimental
Osteoporosis in Ovariectomized Rats
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Flemingia macrophylla (Leguminosae), a native plant of Taiwan, is used as folk medicine. An in vitro study showed that a 75%
ethanolic extract of E macrophylla (FME) inhibited osteoclast differentiation of cultured rat bone marrow cells, and the active
component, lespedezaflavanone A (LDF-A), was isolated. It was found that oral administration of FME for 13 weeks suppressed
bone loss in ovariectomized rats, an experimental model of osteoporosis. In addition, FME decreased urinary deoxypyridinoline
concentrations but did not inhibit serum alkaline phosphatase activities, indicating that it ameliorated bone loss via inhibition of
bone resorption. These results suggest that FME may represent a useful remedy for the treatment of bone resorption diseases, such
as osteoporosis. In addition, LDF-A could be used as a marker compound to control the quality of FME.
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Research Article

The Components of Flemingia macrophylla Attenuate Amyloid
B-Protein Accumulation by Regulating Amyloid -Protein
Metabolic Pathway

Yun-Lian Lin,! Huey-Jen Tsay,” Yung-Feng Liao,’
Mine-Fong Wu,’> Chuen-Neu Wang,* and Young-Ji Shiao>*

Flemingia macrophylla (Leguminosae) is a popular traditional remedy used in Taiwan as anti-inflammatory, promoting blood
circulation and antidiabetes agent. Recent study also suggested its neuroprotective activity against Alzheimer’s disease. Therefore,
the effects of FE. macrophylla on AB production and degradation were studied. The effect of F. macrophylla on A metabolism was
detected using the cultured mouse neuroblastoma cells N2a transfected with human Swedish mutant APP (swAPP-N2a cells). The
effects on AP degradation were evaluated on a cell-free system. An ELISA assay was applied to detect the level of AB1-40 and AB1-
42. Western blots assay was employed to measure the levels of soluble amyloid precursor protein and insulin degrading enzyme
(IDE). Three fractions of E macrophylla modified A accumulation by both inhibiting f-secretase and activating IDE. Three
flavonoids modified AB accumulation by activating IDE. The activated IDE pool by the flavonoids was distinctly regulated by
bacitracin (an IDE inhibitor). Furthermore, flavonoid 94-18-13 also modulates Af accumulation by enhancing IDE expression. In
conclusion, the components of E macrophylla possess the potential for developing new therapeutic drugs for Alzheimer’s disease.
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49-3 Promiferin

52-11 Lespedezaflavanone B
85-29 Flemingichromone
92-26 Genistein

94-18-13 Prunetin
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Mediators of Inflammation Flemingia philippinensis Flavonoids Relieve Bone Erosion and
Volume 2019, Article ID 5790291, 11 pages Inflammatory Mediators in CIA Mice by Downregulating NF-«xB
https://doi.org/10.1155/2019/5790291 and MAPK Pathways

Background. The dry root of Flemingia philippinensis has been widely used in the treatment of rheumatism, arthropathy, and
osteoporosis in traditional Chinese medicine; the therapeutic effects of Flemingia philippinensis are associated with antiarthritis
in traditional Chinese medicine theory. This study was undertaken to investigate the mechanism of bone erosion protection and
anti-inflammatory effect of Flemingia philippinensis flavonoids (FPF) in collagen-induced arthritis (CIA) in mice. Methods.
Flavonoids were extracted from the dry root of Flemingia philippinensis. Collagen-induced arthritis in C57BL/6 mice was
used as a rheumatoid arthritis model, and the mice were orally fed with FPF prior to induction to mimic clinical
prophylactic therapy for a total of 39 days. After treatment, histology and immunohistochemistry staining were performed,
and the levels of anti-collagen type II (CII) antibody and inflammatory mediators, as well as the key proteins of nuclear
factor kappa-B (NF-kB) and mitogen-activated protein kinase (MAPK) pathways, were detected in the samples taken from
ankle joints, plasma, and paws. Results. FPF administration significantly suppressed the paw swelling and arthritic score in
CIA mice. FPF reduced inflammatory infiltration and pannus formation, articular cartilage destruction and osteoclast
infiltration, and the expression of MMP-9 and cathepsin K in the ankle joint. FPF inhibited plasma anti-CII antibody levels
and the production of inflammatory cytokines and chemokines in CIA paws. FPF treatment suppressed the activation of
NF-xB as indicated by downregulating the phosphorylation of NF-«B p65 and mitogen-activated protein kinases in CIA
paws. Additionally, FPF significantly inhibited inflammation signaling by suppressing the activation of activator protein-1
subset and signal transducers and activators of transcription 3 (STAT3). Conclusions. Our data suggest that FPF might be an
active therapeutic agent for rheumatoid arthritis and the preventive effect of FPF on arthritis is attributable to an
anti-inflammatory effect on CIA by preventing bone destruction, regulating inflammatory mediators, and suppressing NF-xB
and MAPK signaling pathways.
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Glyine tomentella Hayata.
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Glycine tabacina Benth.

EFMARERFZHKRE (REF ) E=BE SN
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G. Tomentella ( R & ) EEMMBA=E A
2497.7ugl/g db - Glycine tabacina ( 1R&} ) £
=4 E7%31164.8ug/g db -

RSEBBAHARIRIZEFAS TR
Table5.The root of isoflavones contents on Glycine tomentella and G. tabacina.
Crop Item Daidzin Malonyldaidzin Daidzein Genistein Total
(ug/gdb) | (ug/gdb) (ug/gdb) | (ug/gdb) | (ug/gdb)
Glycine 589.5 699.9 1097.0 1114 2497.7
W 4 tomentella
ey G 243.8 122.5 656.1 142.4 1164.8
_,f_:_/ — tabacina
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Atylosia scarbaeoides Benth.
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« The major pungent constituent of S. acemella is “spilanthol (a fatty acid amide),” which is an
iIsobutylamide and is well known for its insecticidal properties.

 The flower head and root part of the plant have been reported to be the rich source of
active principles. Triterpenoids have also been found in the plant.

» Spilanthol can be concentrated in the ethanol extract, which has once been found to contain
9.04% of total Nalkylamides yet 88.84% spilanthol.

Like other alkamides, it is an
amphiphilic  compound with a
relatively polar amide and a less
polar fatty acyl. So, it can be
Chemical structure of the main active extracted from plants using either
compounds of spilanthol from Spilanthes methanol, ethanol, supercritical CO2
acmella. or hexane 22




Summary of pharmacological

acmella

actions of

Pharmacological

SL. no. . Parts of plant used ~ Experimental models Animals used
activity

1 Local anaesthetic Whole plant Intracutaneous "Th?al 1 BLiTied pigs and Guinea pig, frog

plexus anaesthesia in frog
2 Antipyretic activity Whole plant Yeast induced pyrexia Albino rats
3 Antl—l:iﬂfntury Whole plant, leaves  Carrageenan induced paw oedema Albino rats
L . Tail flick method, ,
: Analgesic activity Whole plant acetic acid induced abdominal constriction Albino rats
5 Antifungal activity Flowers — —
L Flowers (cold water  Induction of dieresis using cold water .
6 Diuretic activity i Albino rats
extract), whole plant  extract
7 Vasorelaxant activity Flowers Partially endothelium induced nitric oxide Albino rats
’ and PGI,
8 Antioxidant activity =~ Leaves & whole plant DPPH Assay, TBARs and SOD method Invitro, no animal
9 Panlcrelatllcl lipase Flowers — Invitro, no animal
inhibition
0 Antimalarial & Spilanthol extracted Eggs & pupae of
larvicidal activity from whole plant vector

1 Aphrodisiac activity Whole plant — Male rats

12 Antin‘:’?l’f_ﬂpnw Whole plant Acetic acid induced writhing Mice
activity

13 Immunnnllclldulamr}r Whole plant — Rats
activity

14 Bioinsecticidal Whole plant, leaves  — -

15 Convulsant Whole plant Electroencephalogram (EEG) analysis Albino rat

23



Spilanthes acmella flowers and painful

swelling of the lips
Br J Oral Maxillofac Surg. 2019 Mar 13.

Spilanthes acmella plant. Large diffuse swelling of the lower lip.

24
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Umbelliferone isolated from Ficus formosana suppresses osteoclastogenesis in vitro
and bone resorption in vivo

it ’
HO

PEEEAEEMEEMTATE I ITE RS - 2011 (2011/01/01) - P1-79
Structure of umbelliferone

BERMIRBEERE R FREE Y — AP a8 KUK - GIPAEAEE (umbelliferone) 741 & b
W FEEAF PRI O 8/ NS 38 B B B R ERS IEAR I © Umbelliferone m] DIFIIRIFEIZIN T «B sZRa S LN T-HC
H2 (receptor activator of nuclear factor-kB ligand, RANKL) & & &0 5 40y MEER © RANKL BJ4% 5 NF-kB A1 MAPK =},
EEIERSTRE RAW264.7 RIS RESHAE (L Ay BhEr 4HAE - AiHZE 283 umbelliferone B DLAEEH MAPK ERASH]IH]
AP-1 1 NFATcl £EHFRIR - AR e & Ainy o BrEA - EhvNE o R R A - EBF-irdd A2 ON A - K01
RE4HF7 K umbelliferone (K& (30 mg/kg) FIEAIE (90 mg/kg) MIZEHEET/K4H » /NI ERVIFRT: 3 KRIF46455% 4
> EEpgE R 35 umbelliferone A DARRRIMIE S C-ARUmfK | BB AT R BE RS S % - umbelliferone 7 1] DIIE
I/ IMRIE N ELB B N EERE - AEAHARER M rTERZEE%45 T umbelliferone /)Nl AH /I 8fvEr SRR P o5 EIRR B S
EEZ HootbAREAYIRS - &&mFs umbelliferone W[HIIFIELE A EIER - TUOAREE T umbelliferone TJEK&R
FR OV UIERGS [ 238/ N BV B RFRIE ©
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J O U R N A L

AGRICULTURAL AND
FOOD CHEMISTRY pubs.acs.org/JAFC

Bioassay Guided Isolation and Identification of Anti-inflammatory
Active Compounds from the Root of Ficus formosana

Guan-Jhong I—Iuang, Jeng Shyan Deng, 2V g
Yuan-Shiun Chang,™ ' and Yueh- -Hsiung Kuo®

Xh Shyun Huang, Sheng-Yang Wang,

Air-dried roots of Ficus formosana were extracted with methanol and separated into n-
hexane, chloroform, ethyl acetate, n-butanol, and water layers. Among them, the chloroform
layer showed strong activity and was subjected to separation and purification by using
various chromatographic techniques. Five compounds showing potent activity were identified
by comparing spectral data to be sitosterol, stigmasterol, psoralen, kaempferol,
carpachromene, and syringic aldehyde. When macrophages were treated with psoralen and
kaempferol together with LPS, a concentration-dependent inhibition of nitric oxide (NO) and
tumor necrosis factor (TNF-a) productions were detected. Western blotting revealed that
kaempferol, psoralen, and carpachromene blocked protein expression of inducible nitric
oxide synthase (INOS) and cyclooxygenase-2 (COX-2) in LPS-stimulated macrophages.



Roofs of Ficus formosana Maxim. (2 kg)

l Extracted with methanol

Methanol extracts of suspended in HyO

I Partitioned (Hex/H,0)

l

l

Hexane fraction Water phase
(7.95 g, 11.7%)
l Partitioner (Chloroform/H, 0)
Chloroform fraction Water phase
(10.95 g, 16.1%) l Partitioned (EtOAc/H,0)
ETOACc fraction

Column chromatography
(Silica gel, Hex EA/MeOH gradient)

Water phase

(24.01 g, 35.3%)

l Partitioned (1-BuOH/H,0)

l I

n-BuOH fraction Water fraction
(12.72 g, 18.7%) (12.38 g, 182%)

4
11 3
| 10 i
9
12
[*} 8 ? 0

3. Psoralen

4.Kaempferol

5. Carpachromene

o]

1 H

2
HO 43

OCHs

HsCO

6. Syringic aldehyde
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Biosci. Biotechnol. Biochem., T2 (9), 2377-2384, 2008 ]s ) |

Comparison with Various Parts of Broussonetia papyrifera
as to the Antinociceptive and Anti-Inflammatory Activities in Rodents

Li-Wei Lin,' Hsin-Yu CHeN,?> Chi-Rei Wu,>" Pen-Min Liao,* Yu-Tai Lin,*
Ming-Tsuen Hsien,* and Hui CHING’

This study compared the antinociceptive and antiinflammatory effects of various parts of Broussonetia
papyrifera (L.) UHerit. ex Vent. (BP, Moraceae) by chemical-induced pain and inflammation in rodents.

All BP parts (1 and 2 g/kg, p.o.) effectively inhibited writhing responses induced by 1% acetic acid. The BP radix,
leaf, and fruit effectively inhibited the late-phase licking responses caused by 1% formalin. But only the BP radix
and fruit reduced the edema induced by 1% carrageenan at 1-2 h. Furthermore, the BP radix reduced the
abdominal Evan’s blue extravasations caused by inflammatory mediators, including serotonin and sodium
nitroprusside. Finally, the radix had the highest contents of betulin and betulinic acid among all BP parts.

In conclusion, the radix is the better medicinal BP part possessing antinociceptive and antiinflammatory effects,

and its anti-inflammatory effects are partially related to the inhibition of vascular permeability via autocrines and
nitric oxide.



Article

Broussonetia papyrifera Root Bark Extract Exhibits
Anti-inflammatory Effects on Adipose Tissue and

Improves Insulin Sensitivity Potentially Via
AMPK Activation

Jae Min Lee T, Sun Sil Choi 777, Mi Hyeon Park ¥, Hyunduk Jang 3%, Yo Han Lee !,
Keon Woo Khim 77, Sei Ryang Oh 207, Jiyoung Park !, Hyung Won Ryu 2-* and
Jang Hyun Choi **

Abstract: The chronic low-grade inflammation in adipose tissue plays a causal role in obesity-induced
insulin resistance and its associated pathophysiological consequences. In this study, we investigated
the effects of extracts of Broussonetia papyrifera root bark (PRE) and its bioactive components on
inflammation and insulin sensitivity. PRE inhibited TINF-x-induced NF-kB transcriptional activity in
the NF-kB luciferase assay and pro-inflammatory genes” expression by blocking phosphorylation
of IkB and NF-kB in 3T3-L1 adipocytes, which were mediated by activating AMPK. Ten-week-high
fat diet (HFD)-fed C57BL6 male mice treated with PRE had improved glucose intolerance and
decreased inflammation in adipose tissue, as indicated by reductions in NF-«B phosphorylation and
pro-inflammatory genes’ expression. Furthermore, PRE activated AMP-activated protein kinase
(AMPK) and reduced lipogenic genes” expression in both adipose tissue and liver. Finally, we identified
broussoflavonol B (BF) and kazinol J (KJ) as bioactive constituents to suppress pro-inflammmatory
responses via activating AMPK in 3T3-L1 adipocytes. Taken together, these results indicate the
therapeutic potential of PRE, especially BF or KJ, in metabolic diseases such as obesity and type

2 diabetes.



Structure of Broussoflavonol B

Structure of kazinol (/ME&RIEE) J

36



=EE

Z M E Y thfsMaclura cochinchinensis (Lour.)
CornerfEzZ 1R 1R K &5 -
BREZVMEZR@E)AT = -

sRZX ] 5l EEeEIZaEAmE - BT
S&al - EBEMERANAK T E8FEFRMEYIREE
“FEuonymus laxiflorus Champ. ex Benth.Z\/E

—+4— /h-

¥ &7 27 (R — K)Euonymus carnosus Hemsl|. 89
2 IRE ; mEEEBERAMNAKT EZEMNERRAA Lt
=REYDHE -

X

I

[l |




i nf s e
Kk
EY = S .%HEH

T
- 4 "
. -
T LR} -
* i =
" o5 TR R
L : oh .
L ¥ ] X
A ~ L i
L}
y Pl T o 'y
3

wENEY)/NE | F 5 Vitis adstricta Hance
= 4K L& & Vitis thunbergii Sieb. & Zucc.
JHIVE IR R R -

INENWEENERREZ /N4 - T
LWBEEBMNEREREZAR4527 - %4 LIER
MER -

Freser - FEUNEE =F1F -

AR ~ 1HTE -

38



Q‘)«i o ™

f’ﬂ\i ‘j.!\\\' 3 \




40



(BEZXS5 k8 BHE - THE - WHE)

SREY)ETETEllex asprella (Hook.& Arn.) ChampRyEz (@R B & -

IR

B H - F RN AR - BER - EF  BUR - 8BS

FRRA  BE - BEFE - IZE - BRIEE - s BUE - IhE - BHE - HEER - S0 - W
ITiElES - ix{T1E15 - WAk Fl% - 30-605¢  SMH: EE - B8N -

EKEER :

1. lRR L - SRHEFARGEER , BRERBIRTIFRL - BULF
A LU ES B R A ECH = -

2. TEFIOMEER : BfE ~ RIEER2M - KAk
3. 5MPEEE : BFE  BIR1W - EFIRLIM - /KRR -
4. AZARE . SREAM - HHES -

[ ]
i
5
S
anp
i




aFalsE=
SR

T
-

— ==
00203e

5i%

SR
-

==
008981

ST

EmEES
==
016112

[=]
S5

fE =
e
041162
==

D

R
= s

==

056889
=%

EEREEs
[

- ==
057146

SiE

057672

=%

TIEFRE" EFhsEiEMERER

Wanhdianchin Extract Granules "Sun-Ten"

“HE R S=ERa==EBH#EaT
llecis Asprellae Extract Powder "Sheng
Chang"”

EFE=" EELASEEsEaT

EEET =E=EEh=EEsmAlRT
llex Concentrated Granules "KAISER"

HliET ER4iEsaalRT
WVWAN DIAMN JIN EXTRACT GRANULA
SUBTILAE "KO DA"

"ERRERT E=EL A AmARRT
Wanh Dian Chin Extract Granules "Tong
Yang”

Ml EEaEEAEEL
VWVANMN DEAN JIN EXTRACT
PULVERES "SHENG FOOMNG"”

= BY s xm B

AR TR

EE =

AR B

FEE =

SRR

FEE =

2 AR FE i

RIEIE

A= ATE e

FEHEI=E

SR ATE e T

RAEIE=EH

FEAEBYE

FAEI=M

i fELE B R AE

IEFEAE : BAR@FUAR
1= - ==
RLAE :

B FELE : CHBE -
RLAE :

MEFELE : FEBRa RIS
RLAE :

EFELE - GARFIESE
= ~ JEFE -
RLAHE :

IEFERE : FERuFIHR
= -~ F=iE -
RUBEE -

imFEAE : FARFUER
1= ~ =7E -
RYHE -

EFERE : FERuFIHAR
= -~ F=iE -
RYHE -

R EFEEFTE

Ah&lE= &

A B =R

A&l ==

Ah &L= R

- PERERE -~ R EBEFT

- JELYE -

REEFT

A FEEEFT

A FERAFT

A FREFT

BEFT RS

K%y BATER =TS -
=HE252(5.09)

L EHEEE a2 S0.67g(tEEEEE
BEE515.0:0.67=7.46:1)0
E25<(0.339g)

K% BATEREE -
=255(3.689)

Ll Sl my i 5 0.67g(EEE S
E=E513.68:0.67=5.49:1)0
BAH5(0.339)

Bksy - BAaTSESEEH

E=EEh=Ag)

Ll Pz slmgh i == 0.64g(SE s
=SLtEFE4:0.64=6.25:1)0
SRR g)

B - B EA:

=R (13.29)

Ll Az S = 0. Ag(EEEE 8=
=SCE#13.2:0.4=33:1)0

BES (0.6g9)

RESY - BATEREAE
EELA==(8.0g)

I EAEEESRI RS E0.4g(EEEEE
=SEEFI8 : 0.4=20 : 1L)O

RS (0.59g)

B EEAEFEIN0.01lg)

%Y : A=A

B T5<(10.509)
s ay = ER0.28g (SR ZEBE
SCLE®I10.5:0.28=37.5:1)0
FRKS(0.729)

Bk c BAaEREER
EEL =T (6.0g)

Ll EH2=Sl a2 S50.5g(5EEEES
SEE®6.0:0.5=12:1)0

RS (0.59)



(EEIEH)

« KEREYELSIllex pubescens Hook.et Arn. IR R E -

« ERINEE @ & Mt - B - BHES - BRI\ -
« 58 5£  BERKE - R mZ - [RfE - FL% - FiRiERs - 0EO0E - PERE - D1%EE
EZMIKERX - M5 - GRS - BE - Wik FUz - 10-305% ° N B% - RUTERINURH

« AX7 : the main triterpenes of I. pubescens are ilexsaponin Al and its aglycone,
llexgenin A, the content of which makes up 0.5-1.6% and 0.4-1.3% of the material,
respectively ° Iridoids ~ Lignans - Flavonoids -
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Photograph of llex pubescens Hook et Arn.

a The leaves of I. pubescens. b The raw fruits of I. pubescens. c The whole plant of /. pubescens. d

The flowers of I. pubescens. e The medicinal parts of I. pubescens.




MOLECULAR MEDICINE REPORTS 16: 7439-7449, 2017

Neuroprotective effect of total flavonoids from Ilex pubescens
against focal cerebral ischemia/reperfusion injury in rats

XIAOYAN FANG'. YUJIE LI, JINGYI QIAO’, YING GUO"* and MINGSAN MIAO®

The results of the present study demonstrated that llex pubescens total flavonoids has a
neuroprotective effect against focal cerebral ischemia/reperfusion (I/R) injury in rats.

The mechanism may be associated with the decreased production of certain
proinflammatory cytokines including NO, IL-13, TNF-a, TNOS, INOS and cNQOS, the
Increased production of the anti-inflammatory cytokine IL-10 and the increased secretion
of brain-derived neurotrophic factor viz glial cell-derived neurotrophic factor and vascular

endothelial growth factor.



Journal of Ethnopharmacology 256 (2020) 112680

Contents lists available at ScienceDirect
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Ethanol extracts from Ilex pubescens promotes cerebral ischemic tolerance g
via modulation of TLR4-MyD88/TRIF signaling pathway in rats T

Xiaoyan Fang™', Yujie Li™', Yan Zheng®, Yanzhi Wang®, Suxiang Feng“, Mingsan Miao®"

The present study demonstrates that the ethanol extracts of llex pubescens (100 mg/kg)
pretreatment can enhance cerebral ischemic tolerance with a underlying mechanism involved
in the toll-like receptor 4 (TLR4) signaling pathway through inhibiting the production of proteins

or cytokines in the downstream of MyD88 and activating TRIF dependent anti-inflammatory
pathways.



Journal of Ethnopharmacology 245 (2019) 1

121 A7

Contents lists available at ScienceDit

Journal of Ethnopharmac

journal homepage: www.elsevier.com/locd

Review

Botany, traditional uses, phytochemistry, pharmacolo|
Ilex pubescens Hook et Arn

Shiqin Jiang, Hui Cui, Peng Wu, Zhongqiu Liu, Zhongxiang Zhao"
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Traditional and clinical uses of L. pubescens in China.

Preparation name

Main compositions

Traditional and clinical uses

References

Xin Shu Ning tablet

Xue Shuan Xin Mai Ning
tablet and Xue Shuan Xin
Mai Ning capsule

Yi Qi Huo Xue Yang Xin
decoction

Mao-Dong-Qing tablet

Mao-Dong-Qing injection

Ilex pubescens, Ginkgo folium, Puerariae lobatae radix,
Leonuri herba, Siegesbeckiae herba, Diospyros kaki thunb.

Chuanxiong rhizoma, Sophorae flos, Salviae miltiorrhizae
radix et rhizoma, hirudo, Illex pubescens, Bovis calculus
artifactus, Moschus artifactus, total ginsenoside of
ginseng stem and leaves, Borneolum syntheticum,
Bufonis venenum.

Astragali radix praeparatacum melle, Wheat seed, Ilex
pubescens, Salviae miltiorrhizae radix et rhizome,
Siegesbeckiae herba, angelicae sinensis, Chuanxiong Radix,
Persicae senen, Cinnamomi ramulus, Glycyrrhizae radix et
rhizoma praeparata cum melle.

Ilex pubescens

Ilex pubescens

Promoting blood circulation for removing blood
stasis.

Treating coronary disease and angina pectoris
Benefiting qi for activating blood circulation,
awaking brain and relieving pain.

Curing chest stuffiness, stroke, coronary disease
and angina pectoris

Benefiting qi for activating blood circulation,
tonifying yang for promoting blood circulation
Treating palpitation, the obstruction of Qi in
chest.

Curing coronary disease, angina pectoris,
thromboangiitis obliterans, central retinitis,
cerebral thrombosis.

Expansion of blood vessels, anti-bacterial and
anti-inflammatory.

Treating coronary atherosclerotic heart disease,
thromboangiitis obliterans, infantile pneumonia
and central serous chorioretinopathy.

“Chinese Pharmacopoeia
(2015)”, vol.1*

“Chinese Pharmacopoeia
(2015)”, vol.1*

“Zhong hua ming yi ming fang
xin zhuan”, vol. of
Cardiovascular disease”

“Xin bian shi yong zhong xi
cheng yao™

“Shi yong yan ke yao wu xue”
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e Main active constituents:

Ursane-type triterpene saponin:

Asiaticoside (0.75 ~2.06% dry weight), Madecassoside
e Other lesser saponins:

Asiaticosides A to G, Centelloside, ...

. . 10186 10038
Centella asiatica madecassoside —————> [ R
3 Adicaffaoviquinic acid _;jf’ ;/l, irbic acid (3,5-dicaffeoyl-d-malonylquinic acid)
! | 8011
I 1 | | ‘ 3,5-dicaffeoylquinic acid
" /
| madecassic acid
chlorogenic aci 331 ‘

genic aci |: 0458 /Biiﬂﬂﬂ aid
[ 111 . 5033 |
o U Iy e B R | R o s n

f T LA T | § | (LS J M' .". \ Id L L L - e Timw
T il A i £ A & fh 7 il o Ml 4 dif A Ml LEW 1 4% M LETi 1 44 fif Ly

BREERUARD

Triterpenes occur mainly at plant

surfaces, such as fruit peel, stem
bark or leaves.

OH

Asiatic Acid . R=H,R,=0H
Madecassic Acid . R=0H, R, =CH

Asiaticoside : R=H, R D—GIu[E 1)-Glu{4-1)}Rham
Madecassoside : R = DH R, = O-Glu{B-1}-Glu(4-1)-Rham

Chemical structure of the main
active compounds of ursane-

type triterpenes from Centella
asiatica




Review

Indian J Pharm Sci. 2010 Sep;72(5):546-56.
Pharmacological Review on Centella asiatica: A Potential
Herbal Cure-all

e Learning and memory improvement e Cancer cachexia associated inflammatory

 Neuroprotective effect  Improved the strength especially in the

(Rotenone-induced parkinsonism rats) ~ OWer extremities of the elderly

« Antiinflammatory and antinociceptive
properties

e Sedative and anxiolytic properties

o Antidepressant properties

, , . (Central and peripheral nervous systems)
e Antihypertension activity

.  Antiwrinkle activity
e Antidiabetes effect

, e Wound healing
o Gastric ulcer

o Antimicrobial protection
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"U CHU"

Anti-inflammatory Repair Cintment 10mgfgm
"Longcheng®(Centella A siatica)

CETALA CREAM 19 "Y.XY." (CENTELLA ASIATICA)

LERGER CREAM 10MG/GM (CENTELLA ASIATICA)

*EVEREST"

COTELLA GAUZE DRESSING 1% "ROYAL®
(CENTELLA ASIATICA)

SMOOTH CREAM 10MG/GM (CENTELLA ASTATICA)
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ASIATICA) "N.W .-
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Cetala cream 10mg/gm “Y.Y.” (Centella Asiatica )

[#4+]) :Each gm contains :
Centella Asiatica Titrated extract.... ... 10mg

FETO -
Butyl paraben, Glyceryl monostearate, Stearyl alcohol, Vaseline, Lanoline, Propylene glycol,
Purified water -
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* Triterpene glycoside. Stimulates collagen biosynthesis and glycosaminoglycan
synthesis.

e Displays wound-healing activity. Antiaging and anti-infective agent. Active In

vivo and in vitro.
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5008/ 8RBl (500 Dalton rule)

« Human skin has unique properties of which functioning as a
physicochemical barrier is one of the most apparent.

« The human integument is able to resist the penetration of many molecules.
However, especially smaller molecules can surpass transcutaneously. They
are able to go by the corneal layer, which is thought to form the main
deterrent.

e 500 Dalton rule: the molecular weight (MW) of a compound must be under
500 Dalton to allow skin absorption.

« The most commonly used pharmacological agents applied in topical
dermatotherapy are all under 500 Dalton.

Ref: Bos JD, Meinardi MMHM. The 500 Dalton rule for the skin penetration Jan D. Bos and of chemical compounds and drugs.
Marcus M. H. M. Meinardi Exp Dermatol 2000: 9: 165-169.



List of the world’s most commonly used
topical drugs and their molecular weight

Molecular weight
Compound (Dalton)

Topical antifungals:

Ketoconazole 531
Clotrimazole 345
Terbinafine 291
Miconazole 416
Topical corticosteroids
Hydrocortisone acetate 404.5
Bethamethasone valerate 477
Diflucortolone valerate 394
Clobetasol propionate 467
Mometasone fuorate ?
Topical anti-infectives
Fucidic acid 517
Gentamycin 478
Acyclovir 225




Estimated penetration barrier characteristics for normal human

skin, atopic dermatitis skin, mucosa, and phonopheretically
disrupted skin.

100 S

Penetration (%)

NS AD

0 200 400 600 800 1000 1200 (Dalton)

NS = normal skin

AD = atopic dermatitis

M =mucosa

US = ultrasound treated human skin

Ref: Bos JD, Meinardi MMHM. The 500 Dalton rule for the skin penetration Jan D. Bos and of chemical compounds and drugs.
Marcus M. H. M. Meinardi Exp Dermatol 2000: 9: 165-169.
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