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Professor Arunporn Itharat PhD.

Department of Applied Thai Traditional Medicine
Center of Excellence

in Applied Thai Traditional Research (CEATMR)

Faculty of Medicine, Thammasat University
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iy Aim of Research Group

CEATMR

Research on Herbal and
Thai Traditional Medicine for

Chronic Diseases
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ﬁ Chronic Diseases or
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7/
CEATMR

Non-communicable Diseases (NCDs)

® (CVA [hypertension] to stroke

®* Type 2 Diabetes mellitus (DM)

® Cancer (lung, colon, prostate , liver, cervical and breast)

® Chronic obstructive pulmonary disease (COPD), Allergy

® Chronic kidney disease (CKD)

® |Inflammation-related diseases and pain




Herbal drug development pathway

WHO guideline

Clinicaa tudy
Safety and Efficacy in humans
Preclinical study and prodw development

Biological , Pharmacological, Toxicological, Mechanism of action

Preparation of product, stability testing and quality control product

Agriculture, Processing

cultivation, growing, postharvest, Kanjanaburi Model

extraction method and quality control For organic herbal farm



Agriculture and Postharvest Processing

Kanjanaburee Moaodel for Qrganic Farm
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Center of Excellence in Applied Thai

ﬁj Traditional Medicine Research (CEATMR)

Cﬁ{MR Thai Traditional Medicine Nutraceutical Products

. - NLEM research ; Roselle, - Roselle “ & "
il!.j iﬁl Benjakul, Sahastara, Prasa- _ - ___

i,
T

Ty 7 Ginger
= P , :
= proyhai etc. _  Rice Food Products and food
Massage research in Banana supplements for NCDs
Stroke patients Cassava ' :

Agriculture
Research for farmer

commun‘ity 3' provinces

Assoc.Prof. Arunporn Itharat
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* n1sAnLaaNayUlnsNIzUNUNANE

* ANSANWINIINONWLANLAFBLIN

(Phytochemical/Pharmacognostic Study)
' msﬁﬂmqm‘émwmé’ﬁmm (Pharmacological Study)
* nsAnwIAUUUNY (Toxicity Study)
* NsHAneLATENFULUUENATN 9 (Dosage form)

* A1sANWINI9AALN (Clinical Trial %139 Study)
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* NITUINIUNEANVBUANBYNTUIFIU (Chemotaxonomy)

* AnwIN19 Ethnopharmacology
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Documentary Research

The traditional doctors of Southern Thailand use
“Hua-Khao-Yen” as ingredients in

their drug formulae for cancer preparation

(60% in 30 formulae of cancer preparation)

(Itharat A.,1998)
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Result : 1. Documentary research
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Golden shower tree Candlebush Siamese senna
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Cassia alata Cassia angustifolia

=
BHLAALNEA HEUIHLUN

Chemotaxonomy

Anthraguinone =increase intestine movement

(aangusvilinan1stuananlale)



U52lavuvain1siasu Botany & P’Cog

* WY29A EINY gNIITARIENU Aasiadingunednu Chemotaxonomy

* NY29A Compositae U813 Sesquiterpene lactone ¥81599 Vudane
LAAIUNITINLEY 1WuYg a1ude nuetiaw 1Nngae echinacea

= 1 . s L = I s I .
* WYN§U Euphorbiaceae AgnatUue1018 ded13ngu diterpene uag
WABNLEU ANUNZISY 1WU ABIWAN U2 S ReY1ee (Anae) daan

ddala aey daan Wadey Walvwg ayan ayune nszlaindy
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Papilionaceae # isoflavone i t019adl5ad 02 N219LAV12
NI1AATDLAY DYIU ATIN NBIKAN

Umbelliferae 3 Comarin WYN15MaIgU WU Higusnee IngLaes
89 12U NUuUsIn Ya151un159nLaU

Piperaceae W3n W AUA ¥ng AU Wg LIANIA LNANNBIELLIYN
31 alkaloid piperine
Zingiberaceae 34 91 lwa nsziio iy Fu YUy W12 oleoresin

LADNLEU LNANNIINYIU ALY

Apocynaceae #13nwlsanala i Cardiac glycoside weyrdnussa
VI qUNY 819489 NauTs




A29819 UNLAN

Ethnopharmacology %38
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Traditional preparation for cancer treatment

A

for reduce pain

Benjakul Herbal Formula

Used as an adaptogen and a
remedy to balance health, (Itharat
et al., 1998).

Five plants in equal proportion

Ben=5, kul=support

Zingiber officinale Roscoe



Benjakul for cancer treatment

Muhqw B N A T e

Benjakul is also used for lung
cancer treatment at Khampramong

temple, Sakolnakhorn Province.

Hospital in Ministry of Public

Health to treat cancer patients.
Name of Abbot :

“ Luang Ta Praprapontpat ”




Ethnopharmacological Approach

Some folk doctors in south Thailand give Benjakul

to their patients before treatment with cancer drug



Distribution of ‘Hua-Khao-Yen’ in Thailand
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Kanchanaburi XUy o2
Ratchaburi '
Ubon Ratchathani ‘
Nakhon raichasima |
Chumphan Saraburi ‘
Suratthanee tlaria Kunth

B ra Rox .
tembranacen Pierre
wrnramicd Prain et Burk il

e e rbacea (Roxh.) Mald.




Plants known as Hua-Khao-Yen”

4

Smilax corbularia Kunth

Smilax glabra Roxb.

Dioscorca membranaceae Pierre
Dioscorea burmanica Prain et Burkil

Pyemoeopremna herbacea (Roxb.) Mold.



Diseases treated by ‘Hua-Khao-Yen’ ’7‘

4

12

—_
o

Numbers of folk doctor

Cancer AIDS Abscess  Bone and joint  Blood Other



Kinds of Hua-Khao-Yen used by folk doctors

4

14
12(52.2%)

| -
o 2| 1147.8%) 10(43.5%)
H 10(43.5%) 2
O 10
O
=
L
Y—
o) 6
e
] 4
_g 2(8.7%)
5 2
Z

0 i i i i I

Pygmeopremna  Dioscorea D. burmanica Smilax glabra  S. carbularia

herbacea membranacea
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* n1sAnLaaNayUlnsNIZUNUNANE

*  ANSANWINIINONHLANLNFBLIN

(Phytochemical/Pharmacognostic Study)
' msﬁﬂmqmémwmé’ﬁmm (Pharmacological Study)
* nsAnwIAUUUNY (Toxicity Study)
* NsHAneLATENFULUUENATN 9 (Dosage form)

* A1sANWINI9AALN (Clinical Trial %139 Study)



N1SANYINIINONYLALLNAYLIN
(Phytochemical/Pharmacocognostic Study)

4

° 31 AfideIRnYIAe
- Macroscopic
- Microscopic
- ﬁ’lﬂﬂ‘ﬁﬁi’mq WU ash content, stomatal index, Acid insoluble
y

- a1y oil 9214 A1 refractive index

- dnluasuTansazldan melting point



Macroscopic

-

Pygmeopremna herbacea Dioscorea burmanica







Plants known as Hua-Khao-Yen”

@ (Itharat, 1998)

Dioscorea birmanica Smilax corbularia

Prain & Burkill Kunth
\ . B

Dioscorea membranacea Smilax glabra Pyemaeopremna
Pierre ex Prain & Burkill Roxb. herbacea (Roxb.) Mold.



PHARMACOGNOSTIC STUDY

Smilax corbularia

Dioscorea birmanica,

D. membranacea

Smilax ¢glabra Pygmaeopremna

N herbacea



Plants known as Hua-Khao-Yen”

milax corbularia ‘mllax g|alra Pygmeopremna herbacea

Dioscorea burmanica Dioscorea membranacea




PHYTOCHEMTICAL STUDY
4

® Extraction:

Maceration, Percolation, Digestion, Reflux,

® Separation by Chromatography:
CC, TLC, HPLC, GC, VLC

® |dentification pure compound:
IR, NMR, MS, UV



Extraction method

4

® Maceration : Soak in 95% ethanol or organic solvent

® Percolation : like Coffee infusion , solvent adsorb

through percolator , solvent flow all time.

® Decoction : boiling by water 100 Degree C



Extraction method: Maceration

L ___ 48 B Maceration In factory

Extraction tank [l

I
l | 'I R Pre-heater
N ey ——

Controller (R (=
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Extraction method: Maceration 4
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Extraction

Percolator




Soxhlet Apparatus =




Extraction method: Decoction




| Extraction method

Water distillation
for volatile oil

extraction




Extraction method

Enfleurage:

Extraction method for volatile oil in rose petals



Extraction method iy

¥
i

_.:&slper'criti'tél fluid extraction :

no solvent but use Carbon dioxide for extraction



Extraction method

SFE - CO, Supercritical Fluid Extract :

Separation color substance from capsaicin in Chilli fruit

A pwin
Qb



| Extraction method

Norac Technologies Inc :

Supercritical fluid extract

Newlyweds Food Inc Co.:
produce extract which are ingredient in
food for supply around to the world

(oleoresin from ginger)




Extraction method: Concentration Process

d41928N27N

Rotary evaporator
TELUARAINIRSAEMNIE LA3ENLUN Vacuum oven

Rotary evaporator

liun —
1attlunagnm

{A19a8NAIN Vacuum oven



Extraction method |

Concentration process : rotary-evaporator, falling film



Extraction method

VLC :(vaccuum Liquid Chromatography)



Extraction method

Wet pack
Sample : Silica
(1:30-1:50)




Dried rhizome of Dioscorea membranacea (1 kqg)

Percolated in 95% ethanol
concentrated and
dried under reduce pressure

Ethanolic extract
(319)

10g
SiOs VLC

|

CHCI3 CHCI3:MeOH (1:1) MeOH
10x100ml 10x100mlI 10x100ml
2.816g 0.1876g 6.78g

FA FB FC

23

SiOs Column Chromatography(CC)
Gradient sovent from hexane chloroform and methanol

FAG

239-250

164mg

Sio2 CC
CHCI3:MeOH:H20
10:3:0.5(10ml each)

FA1 FAZ2 FA3 FA4 FAS5
56-63 74-78 100-102 124-128 209-212
¢ 10mg ¢
H_F’LC
DMS1 Sio2 DMS3 DMS2 DMS8
11.1mg 8.4mg 31mg 16.6mg
DMS4 DMSS5 A
4.5mg 3.2mg
DMS6
32.1mg

|

FAGEB FABC
34-44 45-48
Mixture
DMS6,7**
DMS7

15mg




peak solvent

<« | [—

1179.55

1171.32

1187.79

—1018.91
1011.68
1003.90

1034.55
[rr—

..............................................

3.42 3.40 2.48 2.4a
e
e 1 ] PL
......................... — ———r—r——r e T —
-a 2.5 a.m 2.5 F.0 1.5 i.o 0.5 ppm
2.3 27 .51 T 2.8 T AT
Bl 1.00 ERT z.44 048

*H NMR spectrum of HSM30D (methanol-d,, 500 MHz)



DIOSCOREALIDE A = DMS1

Dioscorealide A (DMCS1) ; R = Mle/
Dioscorealide B (DMCS2) ; R = H w—p DIOSCOREALIDE B = DMS52

OCH,

ey DIOSCOREANONE = DMS3
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* n1sAnLaaNayUlnsNIZUNUNANE

* ANSANWINIINONWLANLAFBLIN

(Phytochemical/Pharmacognostic Study)
$ nﬂsﬁﬂmqmémamé’ﬁmm (Pharmacological Study)
* nsAnwIAUUUNY (Toxicity Study)
* NsHAneLATENFULUUENATN 9 (Dosage form)

* A1sANWINI9AALN (Clinical Trial %139 Study)



4

N1SANYINNTNIYAINTNULALONILNEYING

(Biological and Pharmacological Study)

® |n vitro

: Na9ANNaag (Biological Study)

® /n vivo

. TudnInmaas (Pharmacological Study)



The sulforhodamine B (SRB) assay




Cytotoxic activity of ethanolic and water extract of Hua-Khao-Yen

against four types of cancer cell lines (IC

&

D. birmanica (DB)

D. membranacea (DM)
P. herbacea (PH)

S. corbularia (SC)

S. glabra (SG)

ug/mL) (n=3)

50°

IC5, (Hg/mL)

120

E KKU-M156 B HepG2 = MCF-7 ET47D

100 -

80 -

60 -

40 -

20 -




IJ@

The procedure of delivering nanoparticle powder to mouse.

4. Powder is puffed using DP4-M device.




Antitumor of DME on Rat induce to be skin cancer
@ @ > Dr. Sivaboon Siriratawong

220 — —
—-TPAalone —B-1mg+TPA —A-2mg+TPA —X-4mg+TPA —¥-DMBA

200

180 //
160

140

120 /
100

Tumor volume

[ee]
o

60

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (week)
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* n1sAnLaaNayUlnsNIZUNUNANE

* ANSANWINIINONWLANLAFBLIN

(Phytochemical/Pharmacognostic Study)
' msﬁﬂmqm‘émwmé’ﬁmm (Pharmacological Study)
* AsAnwIAINUUNY (Toxicity Study)
* NsHAneLATENFULUUENATN 9 (Dosage form)

* A1sANWINI9AALN (Clinical Trial %139 Study)



4

N15ANYIAUTUNY (Toxicity Study)

* WWULUULRBUNAU (acute toxicity)
1% dose 2000mg, 5000mg/kg alsimanly toxic

a <

* WwNal5839 (Subchronic toxicity) 14 3 hau

¥

* Wwi5a59 (chronic toxicity) 1% ag19Uay 6 hau



4

n1sAnwIAUUuNe (Toxicity Study)

< a I I v v 6
* vngauAUlunyragnaauluvadn

(Terratogenic toxicity)
e auunenanalgnus (mutagenicity)

o auunelunisnalsauzisy (carcinogenicity)
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* n1sAnLaaNayUlnsNIZUNUNANE

* ANSANWINIINONWLANLAFBLIN

(Phytochemical/Pharmacognostic Study)
' msﬁﬂmqm‘é‘mwmé’ﬁmm (Pharmacological Study)
* nsAnwIAUUUNY (Toxicity Study)
* nsuanenTENULUUENAIS ¢ (Dosage form)

* A1sANWINI9AALN (Clinical Trial %139 Study)



N1INARYNATTNFULUUEIAN99 (formulation)
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Quality control of Herb drugs

P 5’_‘3{% |
Bio-finger print : Test by bioassay

Chemical finger print : quantitative of active

I[ffl[

ingredient
Monograph : Ash content , standard value

®
which were described in pharmacopoeia

Stability of extract and product
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WU sSWAILIEYU I Miluguaudaguu

* n1sAnLaaNayUlnsNIZUNUNANE

* ANSANWINIINONWLANLAFBLIN

(Phytochemical/Pharmacognostic Study)
' msﬁﬂmqm‘é‘mwmé’ﬁmm (Pharmacological Study)
* nsAnwIAUUUNY (Toxicity Study)
* NsHAneLATENFULUUENATN 9 (Dosage form)

* A15AN®WINIAALA (Clinical Trial %158 Study)



N15ANYIMARUN (Clinical Trial 39 Study)

* Szazil 1 (phase 1)
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21n1siuNELaZa1n15v19A8e I luaanasiasnduyg s anaana

v

gUNINLTILIIENYTAl Ussanas 10-40 AU

. LAINNAYDYANIUNEYIAUAIEAT (Pharmacokinetic) alaun
N13AATUVDIAILT N15NTAWAD N1stUAgULUEY N1sTusanvasenly
$79N18 WIDUNIANWIVUIAVDIYT (dosage) MnNIZaY



N15ANEINIIARUN (Clinical Trial %32 Study)

* Szl 2 (phase 2)

o JumsAnefiegnsvasen (Quality) TudUrenguan 9 Uszuia
= = Y e v Ly = ' = @ =
30 A Wisugunuelylagiu viseguanauvsanas n1sAnenluy
szuzliiiingussasAiina vnsiuuszandua (Efficacy) Tumssnuuas
NAUILABNIONEUDI8 (Safety) SAUTNVUIAVDIBILALIZILLIAN
NIRUALUNITINYT ARDAIULNTVIAUAITNIVDIYIN2Y



N15ANWININARUN (Clinical Trial w58 Study)

* Szuzil 3 (phase 3)
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f29819 HIUNIINTIAYD waz laneniin pH stability

/




N1SANYINIARLN (Clinical Trial w3a Study)

* Szuzil 4 (phase 4)

® < = a a A v =
Wunsaneuazinniuuszandnmuasmsidenaninsayulng was

v = (Y Yy Y o (VK4 7N | Vv = =\ -V}
Na“ll’]\‘iLﬂﬂﬁ%ﬁ\iﬁ]']ﬂ%lﬂﬂ']%ﬂi?ﬁﬂ‘l?}']IZ\J‘U’JEJLLﬁ’J ﬂ’]'iﬂﬂ‘le}’lLLﬂ%ﬂﬂﬁ']ﬁJNﬂﬂ’]'ﬁ'iﬂi?}’ﬂu
= o < = -~ < = A o
5%828194UAIUINUUUN st']::msﬂnwﬂuszazm 1-3 Q%LUUﬂ’]'ﬁﬂﬂ‘l&J’]‘V]ﬂ'ﬁ&"Iﬂ’ﬂu

fuaednfinuazroudnetios Snvisszszinanlunisdnuilussezdu ey
nsAnwszezil 4 asdiunsinuuazasiaseulssansnmuasseuazatnaAes
o481 wionpHavasUsEAnsnmuasenlusunuudngafae Swnanudnd
Founwias wieldudindiv sriifazgnasunsaanadeus wazeAnislols



Thai Traditional Medicine for

Chronic Diseases

Prof. Arunporn Itharat PhD.

Department of Applied Thai Traditional Medicine
Center of Excellence in Applied Thai Traditional Research (CEAT

Faculty of Medicine, Thammasat University




Traditional preparation for cancer treatment

A

for reduce pain

Benjakul Herbal Formula

Used as an adaptogen and a
remedy to balance health, (Itharat
et al., 1998).

Five plants in equal proportion

Ben=5, kul=support

Zingiber officinale Roscoe



Benjakul formula 7

Five plants in equal proportion

Piper chaba P. sarmentosum  P. interruptum  Plumbago indica Zingiber officinale

It is an Ingredient in blood tonic remedy for postpartum

Ingredients in Yaprabchompootaweeb for antiallergy

Ingredient in Yahom Intajak for antihypertension

Ingredient in analgesic drug in TTM scripture

Ingredient in cancer preparation of Kumpramong temple




A
BJK research on NCDs

® Cancer

' in
® Anti-inflammatory and Joint pa

® Dyslipidemia

ic rhinitis % NCDs
® Allergic rhin (Lt

® Hypertension



Benjakul for cancer treatment

Muhqw B N A T e

Benjakul is also used for lung
cancer treatment at Khampramong

temple, Sakolnakhorn Province.

Hospital in Ministry of Public

Health to treat cancer patients.
Name of Abbot :

“ Luang Ta Praprapontpat ”




Ethnopharmacological Approach

Some folk doctors in south Thailand give Benjakul

to their patients before treatment with cancer drug



Cytotoxic activity of Benjakul preparation

Benjakul showed the best cytotoxic activity against lung cancer cells

60 -

1Csp (Hg/ml)
w = 18]
o o o

N
o
|

Hela HepG2 MCF-7 COR-L23 PC3
Cancer cdl lines

[
o
|

o

Hela (Cervix), HepG2 (liver), MCF7 (Breast) ,CORL23(Lung) . PC3(Prostate)

Sakpukdeejaroen and Itharat, 2010; Reungnoo et al(,2011



assay
COR-L23/A549/ NCI
NCI-H1688/ MRC5

Extraction - Isolation

o '{['- { ~Hexane
' Hex:CHCl, (1:1)
| CHCIj,
Benjakul s CHCl3 MeOH (1:1)
extraction T I & MeOH

Identlflcatlon of pure
compounds

by NMR, IR, MS, HPLC

Detection of apoptosis -

f Caspase 3 activity assay

Cytotoxic activity: SRB assay
COR-L23/A549/ NCI-H226
NCI-H1688/ MRC5

Bioassay-guided
fractionation

| solation
Column
chromatogr aphy




CHCI; fraction

Extraction -

Al-A18

Isolation - Cytotoxic activity

Myriticin

Plumbagin

Methyl
piperate

Mixed of 3-
Sitosterol-
Stigmasterol

6-Shogaol

6-Gingerol

Piperine

ﬁ-Sitostenone




Isolation from BJK 3 (chloroform)

0

BJK-P1 7
Piperine O‘
BJK-P3
o)\/A/AC[°> oH  © " 6-Gingerol
o BJK-P2
Plumbagin
<o F N N
o MBJK"_D‘.‘ o BJK-P5
PIUEIENT N Methyl piperate

OCH;

BJK-P6
B-Sitostenone

BJK-P7
mixture of B-sitosterol and stigmasterol



Extraction - Isolation - Cytotoxic activity

30.00 —
25.00 T | —
) 4 ) )
= 20.00 —
E
g 1500 -
= 10.00 T -
3.00 - - —
Piperine Plumbagin || 6-Gingerol @ Myristicin 1‘t=[ethyl 6-Shogaol || Paclitaxel Benjakul
piperate extract
WAS549 79.82 0.53 61.27 69.13 37.60 3.15 0.00213 10.179
ENCI-H226 23.89 0.57 42.60 100.00 23.02 4.98 0.00370 12.998
4 COR-L23 21.33 0.47 38.46 100.00 22.20 4.48 0.00181 23.908
ENCI-H1688 32.73 1.41 31.24 100.00 100.00 6.435 0.0579 36.15
UMRC-5 38.83 0.97 89.33 80.69 3799 \ 5.12 ) 0.0120 70.07

Ii\



Chemical fingerprint of Benjakul preparation using HPLC

Content (mg/g of extr

Standard pure compounds act)
_ | Compounds
2y HPLC cc
1w | =
| , . 11.27 £ 0.7
- | | 6-Gingerol . 0.39
o SO g s ' .
o] il Plumbagin 5.55+0.40  1.33
=B R Fees B ® W - 97.46 + 6.0
raco Piperine 5 11.12
: The ethanolic extract of
tuca T Benjakul Metyl piperate 3.07 £0.15 1.04
= BT |
£ o0 | Myristicin 6.83 +0.52 0.39
T 12.00 + 0.4
200 2 = 3 & I. : 0 T U.
%? 3 00| : 6-Shogaol 5 0. 36

o 10 Fo R 2= &1 o [H i Rattarom et Ol, 2015



Molecular mechanism : Capase3 activation

by time dependent

Benjakul showed apoptotic effect via caspase-dependent pathway

6-Shogaol Plumbagin

24h 12h
= control = control = control

= BJK ® 6-shogaol

_ - m Plumbagin
BJK+nhibitor 12.5uM * 6-shogaol +I nhibitor 12.5 uM




Conclusion for mechanism

Apoptotic effect of Benjakul extract

via caspase-dependent pathway




Effect of Benjakul on anti-tumor activity in mice

TPA-induced skin tumorigenesis

Skin tumorigenesis

Gr.1 DMBA + 1 mg Gr.5 DMBA + 2 mg (topical application of

Benjakul extract + Benjakul extract (390 nM dissolved in

77

Gr.2 DMBA + 2 mg

Benjakul extract +

% Gr.6 DMBA + 4 mg

Benjakul extract all the mice were treated with topical

applications of TPA (4 nM in 100 L

acetone) or Benjakul extract or acetone

Gr.3 DMBA + 4 mg

Benjakul extract +

Gr.7 DMBA + TPA

Gr.8 DMBA (twice weekly for 20 weeks)

Gr.4d DMBA + 1 mg

AN
Y/

Benjakul extract Gr.9 Acetone Skin tumors with a diameter of >1

TPA=tetradecanoylphorbol acetate ,Tumor Promoter; mm were counted and recorded

DMBA=Dimethylbenz[alanthracene , carcinogen every week




Antitumor Activity on Rats with skin tumors induced
shygiry by TPA and DMBA

10 Week
umor volume Tumor volume
Acetone (alone) 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00*
DMBA+BJK 1mg 0.00 £ 0.00 0.00 £ 0.00 0.54 + 0.54 017 £ 017~
DMBA+BJK 2 mg 0.00 £ 0.00 0.00 + 0.00 0.00 + 0.00 0.00 £ 0.00*
DMBA+ BJK 4 mg 0.00 + 0.00 0.00 + 0.00 0.00 + 0.00 0.00 £ 0.00*
DMBA+ BJK 2 mg + TPA 0.12 £ 0.12 0.08 + 0.08 0.89 + 0.54 0.25 £ 0.13*
DMBA+ BJK 4 mg+ TPA 0.47 £ 0.47 0.08 + 0.08 211 £ 1.77 0.17 £ 0.11*

TPA= tumor promotor, DMBA=carcinogen



Biological activities related

with cancer treatment

\
ny
T
\y



BHT :

BenjaKul and Antioxidant

IC,,= 15.34 mcg/ml
Antioxidant activity (DPPH)

-
o
o

ECS50 of plant extracts
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@ ethanolic extract
B water extract
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Benjakul and Antimicrobial activity

MIC of Benjakul extract (EtOH) and its main compounds

Extract and compounds S. aureus E. coli C. albicans
<3.125
Plumbagin 6 pg/ml 125 ug/ml | 60 pg/ml ug/ml
Piperin > 1 mg/ml - > 1 mg/ml
Ben|akul 600 pg/ml -

TTM used Benjakul in blood tonic remedy in postpartum women



In vitro anti-inflasnmatory of Benjakul extract’r‘

> 95%ethanol extract
> Water extract

IL-6

Inflammation | -

-

- Inflammation

o~
. )
. s
™
\
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80
60
40
20

IC;, of Benjakul extracts and components
on COX-2 inhibition

100 100 100
95%ethanol
m water
30
10 11.79 10:88
5.82 5.22 - f fEle 083 1
Benjakul Piper chaba Piper Piper Plumbago Zingiber
sarmentosum  interruptum indica officinale

1.8 0.08 1.03

Myristicin Plumbagin Methylpiperate Piperine Sitosterol 6-Gingerol




IC,, of ethanolic extract of Benjakul and plant components
on NO inhibition

30

25
22(42
20.8 21758
20

16.61
15 14}06 13144

10
5

0

(ng/ml) Benjakul Piper chaba Piper Piper interruptum Plumbago indica Zingiber

sarmentosum officinale

Positive control= Indomethacin (IC,, =56.78 pM, 20.32 ug/ml)

The water extract of Benjakul had no antiinflammation by NO inhibitory effect

but its ethanolic extract show better effect than indomethacin



Anti-inflammation (in vivo)

Ethyl phenylpropiolate (EPP)-induced ear edema of rats

{ -
PDrus Dose SizelimmiN - EDRI%%]
Control 158
Phenylbutazone 1 mg/ear 66.67 58
BJK 1 mg/ear 63.33 60

(EDI or edema index=% inhibition of edema)

Benjakul showed higher anti-inflammatory action than phenylbutazone
(Steroidal drug)



Benjakul and Immunomodualtory

Effect on NK cells activity by Chromium release assay
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Benjakul and Immunomodualtory

Effect of Benjakul preparation on lymphocyte proliferation

4 _
*
3 _
X
()
T 3 * * * EBJK water
22 * EBJK EtOH
= * *
® 2 -
-}
E1
&7
1 _
0 ~l T T T T T
AN N N LN N 1) Q Q
("60 Q.QQ Q‘Q Q- N N
00
.\40 )
& Concentration (ug/ml)
e@

Water extract showed better immonomodulatory effect than ethanolic extract



Anti-allergic activity of BJK formula and its components

Benjakul is an ingredient in Yaprabchompootaweeb for antiallergy

30

21.74
20 - 1269 12.93 13.87 13.91 - L =
10
5 -
0
® ol N & Q $ &
O & N & & & &
¢ & ¢ & & ¢ 08
%% /\> Q\ Q\ Q\QQ’ ©

IC, (ug/ml) of Benjakul formula and its components extracts against antigen-induced

B-hexosaminidase release in RBL-2H3.



Effect of Benjakul on Antihypertension in rat

Normal 110 + 3.4 108 + 2.6 109 + 2.7
Positive control

145 + 3.1 119* + 2.1 116* + 2.5
propanolol
Untreated control 143 + 2.7 150 + 2.7 151 + 3.0
BJK 100 mg/kg 149 + 3.0 119* + 2.6 116* + 2.7
BKJ 500 mg/kg 148 + 2.8 129 £ 2.2 127 £ 2.6
BKJ 1000 mg/kg 146 + 2.9 134 + 2.6 132 + 2.8




Conclusion on in vivo and in vitro

Ethanolic extract is good for cancer[ cytotoxic against

lung and breast, reduce tumor], for antiinflasnmation
[COX2, NO no effect on TNF-a, IL6, IL1B], reduce

edema, anti-allergy, antioxidant, anthypertension

Water extract showed the the best on

immunomodulatory effect[NK cell. lymphocyte

Periforation] antiinflasnmation [IL6,IL1[]



Chronic toxicity of the ethanolic extract

of Benjakul in mice

Group Per day

1 (control) 1% Tragacanth

2 BJE 90.75 mg/kg

(1time human dose)

3 BJE 272.25 mg/kg (

3time human dose)

4 BJE 544.50 mg/kg (

5time human dose)

5 (recovery) BJE 544.50 mg/kg

-Recovery

Duration Sample mice (n=30)

180 days
180 days

180 days

180 days

30 days

15 males, 15 females

15 males, 15 females

15 males, 15 females

15 males, 15 females

15 males, 15 females

*Note

*1%Tracacanth/day for 6

month later



Average body weight (g)

450

400

350

300

250

200

150 -+

100

50

Benjakul can reduce body weight by dose dependent

on female and male

Female mice Male mice
—eo-tragacanth 800 -
-=-90.75 mg/kg
—A-272.25 mg/k 700
- —><-544.50 mg/k 600
;[ C)
T 1 - 500
=
) ]
3 B3
3 400 i
> =
=
2
) 300
5
Z 200
100 -
0
z 4 6 8 10 32t 16 18 20 22 24 26 0 2 4 6 8 10 12 14 16 18 20 22 24 26

Week

All doses (90.75-544.50mg/kg/day) of Benjakul extract for 180 days the results
showed no toxicity and no blood chemical changes in both female and male mice.

The highest dose (544.50mg/kg) decreased body weight in both sexes.

-o-tragacanth

£-90.75 mg/kg/day

1] -A-272.25 mg/kg/day

r %-544.50 mg/kg/day



Table Biochemical parameters in female mice, oral administration of various dose Benjakul

extracts for 180 days (mean + SEM) * Significant different with control present at p-value < 0.05.

AST (U/)
ALT (U/l)
ALP (U/l)
Total Bilirubin
(mg/dL)
BUN (mg/dL)
Creatinine(mg/dL)

Cholesterol
(mg/dL)
Triglyceride
(mg/dL)
Total protein

(g/dL)
Albumin(g/dL)
Globulin(g/dL)

Uric acid(mg/dL)

Glucose(mg/dL)
Sodium(mmol/L)

Potassium(mmol/L)
Chloride(mmol/L)

Cacium(mg/dL)
Phosphorus(mg/dL)

Tragacanth
n=15
104.67 + 32.47
42.40 + 12.72
45.27 +14.06

0.22 +0.20
14.73 + 2.58
0.45+0.05

96.20 + 13.11
83.80 + 41.10

6.48 + 0.43

3.89+ 0.36
2.59+0.15

1.52 + 0.50
94.13 +16.69
142.80 + 2.37

4.12+0.64

104.80 + 2.76
10.06 + 0.37
417 + 0.78

90.75
n=14
97.50 + 46.71
45.92 + 20.91
52.42 + 25.11

0.23 +0.09
16.33 + 3.37
0.45+ 0.07

104.67 + 16.11
74.75 + 38.97

6.71 + 0.36

4.07+0.24
2.64 +0.16

137 + 0.34
91.75+ 11.60
14464 + 1.74

4.16 + 0.36

104.50 + 3.50
10.48 + 0.32*
4.61 + 0.65

272.25
n=14
107.36 + 88.14
58.07 + 26.51
53.73 + 22.54

0.22 + 0.09
15.27 + 2.90
045+ 0.05

112.09 + 11.48
66.09 + 30.31

6.76 + 0.29

4.04 +0.26
240+ 0.76

1.08 + 0.22*
88.73 + 20.13
145.50 + 4.14*

3.96 + 0.39

105.64 + 4.03
10.72 + 0.35*
4,74+ 0.58

544.50
n=15
76.67 + 25.85
59.87 + 14.55
69.47 + 45.60

0.27 + 0.05*
20.60 + 6.71
0.49 + 0.06

104.60 + 21.31
47.07 + 14.17*

6.66 + 0.29

3.95+0.31
2.71+0.12

1.05+ 0.32*
86.93 + 22.16
142.73 + 3.59

4.05+0.27

106.13 +3.11
10.73 + 0.37*
495+ 0.42*

544.50-R
n=13
78.31+12.41
32.85+4.63
39.08 + 9.75

0.25+0.15
15.77+ 1.74
0.46 + 0.05

112.31 + 28.82
53.31 + 13.92*

6.75+0.35

3.95+0.35
260+ 0.77

1.16 + 0.41*
94.54 + 16.61
145.69 + 1.43*

3.94 + 0.63

107.38 + 2.10
10.55 + 0.43*
479+ 1.04



Conclusion

® No observed adverse effect level (NOAEL) of all dose on male and

female mice.

® The results show significantly increased ALT and ALP in female but
had no significant in male but is in normal range. Moreover, growt

h rate of female and male decreased.

® Treated by benjakul extract (dose 1, 3, 6times of 90 mg /kg BEof
rat ) in 6 months found that the extract showed no effect on body

functions and blood chemistry (Itharat et al., 2011)



~ Benjakul Tablets

for clinical research

« Single Punch Tablet Machine
« Punch and Die Diameter 1/2 inch
« 500 mg/tab (100mg of extract)

» Patent

L]
ol

Clinical trial phase 1 : Treat Benjakul tablets in normal volunteer 1 month

was found that it had no toxicity. (Safe for normal volunteer) (Amorndoljai et al., 2011)

Pharmacokinetic : absorption into blood within 30 min and the highest level

of drug in the blood within 2 hours (Champanguang et al, 2013)




Y Pharmacokinetics

/= 3000 a. 3000 b.
E z
2 2500 B 2500
o =
C 2000 2 2000
8 =]
W ®
E 1500 :‘Ei 1500
= =
S 1000 o 1000
L o1}
= i
£ . =
(ol 1

0 05 1 2 4 6 9 12 18 24 48
Time (h) Time (h)

a 05 1 2 4 6 9 12 18 24 48

Median (filled circle) and individual serum concentration-time profiles (lines) of piperine
following an oral administration of a single dose of (a) 100 mg (Group1, n=10), and

(b) 200 mg (Group2, n=10) Benjakul formulation in healthy subjects.

(Champanguang et al, 2013)



The study on Clinical Phase 2

® Lung cancer
® Osteoarthritis : Compared with Diclofenac

® Dyslipidemia: Add on Simvastatin



Conclusion

® No observed adverse effect level (NOAEL) of all dose on male and female mice.

® |Lowest observed adverse effect level of 544.50 mg/kg/day presented in both sexes mice.
The results show significantly increased ALT and ALP in female but had no significant and is in

normal range. Moreover, growth rate of female and male decreased.
® Thus, for long-term usage should be evaluate risk assessment.

® Treated by benjakul extract (dose 1, 2,4 times of 100 mg /kg BEof rat ) in 6 months found

that the extract showed no effect on body functions and blood chemistry (Itharat et al., 2011)



Benjakul Tablets

Single Punch Tablet Machine

Punch and Die Diameter 1/2 inch

500 meg/tab (100mg of extract)

Patent ‘
| — T
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® Biological fingerprint : gLgdm 100 mg
FostlovisiunziSaleneglairnnit 20 pg/ml
® Chemical fingerprint

® piperine lﬁﬁﬂﬂ’jﬂ 80meg/¢ U84 extract

® Plumbagin LUFiNIN 3me/e VY extract



Clinical research

® Clinical trial phase 1 : Treat benjakul tablets in
normal volunteer 1 month was found that it ha

d no toxic. (Safety in normal volunteer) (Amorndoljai et al., 2011)

® Pharmacokinetic : absorption into blood within

30 sec and the highest level of drug in 2 hours
(Champanguang et al, 2013)



he Study of Clinical Efficacy and Safety of
Benjakul Remedy in Stage 4 Non Small

Cell Lung Cancer

Pakarung Janto
Hathaiwan Rattanabunjerdkul M.D
Arunporn Itharat ,Ph.D

Faculty of Medicine , Thammasat University




1  Research Framework

J| > Phase 2 open- label clinical trial

Study population

» Male and female patients aged 25-70 years with a diagnosis by histology

or cytology as having stage 4 non-small cell lung cancer.
> No response to chemotherapy
> No respond to targetted drugs.

» admitted at Thammasat University Hospital.




Research Methodology

>> Screening Volunteers

information about the patient into Case Record Form (CRF) and
the Quality of Life form (QLF)

) 4

Drug is Benjakul remedy extract of 100 meg /capsule. Take 2 capsules 3

times a day (600 mg /day) is for 24 weeks for a total period of 6 months

¥

Monitoring and Evaluation

every 4 weeks, a total of 8 weeks
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Result : Time to tumor progression ; TTP (in 4 patients) ,74

Time to tumor progression

month

W Stable m Progressive
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A Clinical research

® Clinical trial phase Il for lung cancer treatment

(Hathaiwan et al, 2014 in process).

® These knowledge can support using this
preparation of Kumpramong temple for lung

cancer treatment.



Biological activity related

cancer or chronic diseases
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IC;, of Benjakul extracts and components
on COX-2 inhibition

100 100 100
95%ethanol
m water
30
10 11.79 10:88
5.82 5.22 - f fEle 083 1
Benjakul Piper chaba Piper Piper Plumbago Zingiber
sarmentosum  interruptum indica officinale

1.8 0.08 1.03

Myristicin Plumbagin Methylpiperate Piperine Sitosterol 6-Gingerol




Anti-inflammation (in vivo)

Ethyl phenylpropiolate (EPP)-induced ear edema of rats

{ -
PDrus Dose SizelimmiN - EDRI%%]
Control 158
Phenylbutazone 1 mg/ear 66.67 58
BJK 1 mg/ear 63.33 60

(EDI or edema index=% inhibition of edema)

Benjakul showed higher anti-inflammatory action than phenylbutazone
(Steroidal drug)
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Y compared with Diclofenac
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Treating Primary Osteoarthritis of Knee
Benjakul recipe VS diclofenac

Methods : A phase 2, double blind, randomized, and controlled trial

. were diagnosed Ir A
with anary

OA knee )

N=42 N=42 ® O

,ﬁ\ { Benjakul ] [Diclofenac m




Treating Primary Osteoarthritis of Knee
Benjakul recipe VS diclofenac

Methods : A phase 2, double blind, randomized, and controlled

b @ O
7 Benjakul Diclofenac
100 mg 3 times /day 25 mg 3 times per day
® @ ®
D D D
N A N

EFFICACY :

visual analogue scale (VAS)

SAFETY :

clinical signs and symptoms
100-meter walk times

the Modified Thai WOMAC

Index scores

complete physical
examination

renal and liver function

the global assessment




The efficacy outcome of Benjakul recipe VS Di‘clofen'd

Day 0 31.02 (21.54) 36.05 (22.69) 0.1"

Visual analogue sc

Day 14 30.3 (27.22) 22.31 (20.35)™" 0.26™
ale (VAS) (mm.) it

Day 28 20.97 (23.01) 19.03 (18.29) 0.99"™

Day 0 124.19 (24.31) 131.6 (33.56) 0.64™
100-meter walking

Day 14 118.35 (24.55) 120 (20.45)™ 0.52™
time (second)

Day 28 119.05 (23.07) 125 (24.44) 0.24™

*Data represent mean (SD), **statistic analysis: "Mann-Withney U test

"Significant difference from day 0 within group (P value< 0.05), "significant difference from day 0 within group

(P value<0.01), and "significant difference from day 0 within group (P value<0.001)



The efficacy outcome of Benjakul recipe VS Diclofenac

WOMAC index score

Day 0 16.19 (7.16) 18.69 (7.06) 0.119™
Pain index Day 14 14.65 (9.37) 13.54 (7.75)"" 0.937™
Day 28 10.38 (9.26)™" 10.89 (6.75)"" 0.383™
Day 0 5.4 (3.47) 7.48 (5.08) 0.056™
Stiffness index Day 14 4.93 (4.15) 5.3 (3.89)"" 0.541™
Day 28 3.79 (3.84)"T 4.34 (3.54)™" 0.333"
Physical function inde Day 0 49.73 (19.93) 59.8 (26.19) 0.062"
X Day 14 45.92 (26.73) 42.79 (22.88)"" 0.919™
Day 28 31.84 (25.09)"" 34.63 (22.59)"" 0.43™
Day 0 71.49 (27.64) 85.68 (35.5) 0.051™
Total score
Day 14 65.79 (39.2) 60.87 (30.75)"" 0.927™
Day 28 46.32 (37.26)'" 49.87 (30.09)™" 0.363™

*Data represent mean (SD),
**statistic analysis: "Mann-
Withney U test

"Significant difference from
day 0 within group (P value<
0.05),

Msignificant difference from
day 0 within group

(P value<0.01), and
significant difference from
day 0 within group

(P value<0.001)



The safety issue of Benjakul recipe VS diclofenac

Blood Pressure

Blood pressure

, Day 0 126.6 (12.82) 126.26 (17.24) 0.92'
Systolic blood pressure
Day 14 126.25 (15.24) 128.05 (15.28) 0.601°"
(normal < 140 mm.Hg )
Day 28 122.64 (12.41) 125.22(14.59) 0.411"
. . Day 0O 81.90 (9.23) 78.31 (8.5) 0.067"
Diastolic blood pressure
Day 14 79.8 (9.07) 81.95 (12.43) 0.382"
(normal < 90 mm.Hg )
Day 28 80.26 (8.43) 80.61 (10.97) 0.875"

*Data represent mean (SD), **statistic analysis: mMann-Withney U test
tSignificant difference from day 0 within group (P value< 0.05), ttsignificant difference from day 0 within group
(P value<0.01), and tttsignificant difference from day 0 within group (P value<0.001)



The safety issue of Benjakul recipe VS diclofenac

Renal functions

BLOOd urea nitrogen Day O 1324 (37) 133 (34) qu-lt
; BUN (mg/dL) Day 14 13.05 (3.98) 14.84 (3.67) " 0.041"
(refrange = 7.0-18.0) Day 28 12.9 (3.29) 15.38 (3.82) 1 0.003

Day 0 0.71 (0.19) 0.7 (0.17) 0.865™
Creatinine (mg/dL) -
Day 14 0.73 (0.18) 0.73 (0.17) 0.821
(ref.range = 0.7-1.3)
Day 28 0.69 (0.17) 0.73 (0.17) " 0.424™

*Data represent mean (SD), **statistic analysis: mMann-Withney U test
tSignificant difference from day 0 within group (P value< 0.05), ttsignificant difference from day 0 within group

(P value<0.01), and tttsignificant difference from day 0 within group (P value<0.001)



The safety issue of Benjakul recipe VS diclofenac

Liver functions

Liver functions

Day 0 23.6 (10.68) 23.12 (8.27) 0.993™
AST (U/L) (ref.
ST{UL) ()re S Day 14 25.28(11.34) 28.1 (10.67)" 0.157™
e = 15-37
Day 28 25.03 (11.8) 26.6 (8.49)" 0.096™
Day 0 39.6 (12.2) 40.69 (15.1) 0.816™
ALT (U/L) (refran i
. Day 14 39.65 (14.36) 4577 (15.28) 0.016™
ge = 30-
Day 28 40.33 (14.6) 44.92 (14.53)" 0.107™
Day 0 90.45 (18.19) 90.38 (22.6) 0.987"
ALP (U/L) (ref.ran .
0136 Day 14 90.95 (18.84) 97.38 (24.52) 0.194
ge = 50-
Day 28 91.49 (19.51)  100.82 (30.53)" 0.113

*Data represent mean (SD),
**statistic analysis: mMann-
Withney U test

tSignificant difference from
day 0 within group (P value<
0.05),

ttsignificant difference from
day 0 within group (P
value<0.01), and
tttsignificant difference from
day 0 within group (P
value<0.001)
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Background. The purpose of this study was 1o investigate the clinical efficacy and safety of Benfakuol {BJK) extract for treating
primary ostecarthritis (0A) of the knee compared with diclofenac. Methods. A phase 2, double blind, randomized, and condrolled
study was conducted. The BJE group received 300 mg of BIK extract per day, while another group received 75 mg of didofenac
per day. All patients were followed ap at 14 and 28 days. The changing of visual analopue scale {WAS) for pain, 100-meter walking
times. the modified Thai WOMAC index scores. and the elobal assessment were evaluated for efficacy. For safetv issue. clinical



Conclusions

Benjakul can reduce inflammatory effect by COX2 , NO inhibitory in vitro and

can reduce edema in animal model

BJK also showed equal clinical efficacy in humans by relieving symptoms of

OA knee when compared with diclofenac

It improved the physical functions in daily life with less systemic side effects.

BJK is a good alternative choice for treating osteoarthritis of the knee.
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The Clinical Efficacy and Safety of
Benjakul Remedy in hyperlipidemia patients

Miss Rujirat Kaewumpai

Assoc. Prof. Tippaporn Tharawanit MD

Faculty of Medicine,Thammasat University



Inclusion :
Dyslipidemia patient ; Cholesterol > 200

used Simvastatin

® O
40 participants
met the criteria

\ Placebo (n=20)

Benjakul (n=20)

* received 100 mg of the * received 100 mg of the
benjakul extract capsule twice a day placebo capsule twice a day
after meals for 3 months in addition after meals for 3 months in addition
to simvastatin to simvastatin

* Followup at 1%, 2™ 3™ month ® Followup at 1%, 2" 3™ month




Cholesterol level compared betwee groups

Cholesterol Benjakul Placebo
(mg/dl) (n=20) (n=20)
Day 0 223 (32.80) 209.80 (36.24)
1°** month 213.70 (45.19) 212.25 (38.97)
2"4 month 194.80 (32.74)* 195.35 (35.43)
3'Y month 192.95 (24.65)* 209.90 (35.89)

* significantly decrease compared with baseline (P<0.05)

Cholesterol level between 2 groups was not different. But comparing pre and post treatment,

cholesterol level was significantly decreased only in Benjakul group at the second and third month.



LDL level compared betwee groups

LDL Benjakul Placebo

(mg/dl) (n=20) (n=20)
Day 0 136.50 (34.01) 136.50 (31.16)
1°* month 127.10 (35.62) 139.80 (32.56)
2"Y month 112.70 (20.58)* 126.90 (31.71)
3'Y month 109.00 (16.32)* 134.40 (26.47)

* significantly decrease compared with baseline (P<0.05)

LDL level between 2 groups was not different. But comparing pre and post treatment, LDL level was

also significantly decreased only in Benjakul group at the second and third month.



Results on dyslipidemia

Benjakul can reduce cholesterol and LDL but has no effect on

triglyceride or HDL

Liver functions , Renal functions and Blood chemistry showed
minor change within the normal range
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Anti-allergic activity of BJK formula and its components

Benjakul is an ingredient in Yaprabchompootaweeb for antiallergy

30

21.74
20 - 1269 12.93 13.87 13.91 - L =
10
5 -
0
® ol N & Q $ &
O & N & & & &
¢ & ¢ & & ¢ 08
%% /\> Q\ Q\ Q\QQ’ ©

IC, (ug/ml) of Benjakul formula and its components extracts against antigen-induced

B-hexosaminidase release in RBL-2H3.
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Comparative study on efficacy and safety
of Benjakul alcoholic extract and Loratadine
for treatment of allergic rhinitis patients.

(Clinical Trial Phase Il)

Miss Katanchalee Houngiam
Ph.D student on Applied Thai Traditional Medicine

Thammasat University



Comparison of the nasal symptoms using TNSS between
BJK and Loratadine groups.

Treatment groups
p-value*

Symptoms Week

0 1.56X0.77 1.73%0.74 0.31

Rhinorrhea 3 0.90%0.80 1.13%0.73 0.19
6 0.73%0.69 0.73%0.78 0.89

0 1.43%0.81 1.70%0.95 0.28

ltchy nose 3 1.00%0.74 0.93%0.91 0.65
6 0.60£0.62 0.73%0.63 0.41

0 2.13%0.68 2.13%0.63 0.97

Nasal congestion 3 1.3630.92 1.40%0.67 0.76
6 0.80%0.66 0.93%0.64 0.42

0 1.53%0.86 1.56%0.73 0.77

Sneezing 3 1.03%0.76 1.03%0.61 0.75
6 0.76%0.67 0.73£0.45 0.89

0 6.60X1.76 7.13%1.40 0.18

Total 3 4.30%2.08 4.50%1.96 0.61

6 2.90%1.97 3.13%1.75 0.42



Conclusion: Benjakul

Benjakul as adaptogen in TTM and use before treatment many diseases

It was proved for safety in animal and human

It can use for lung cancer treatment because it can response to be stable

cancer (stage 4) and no side effect

It can used to be anti-inflammatory drug for OA knee instead diclofenac.

It can add on hyperlipidemia treatment (Simvastatin) and show better

reduce cholesterol and LDL with in 2 months than placebo.

It is antiallergic drug and antihypertension
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Documentary research

4

® From the investigation of frequency of plants in
30 cancer preparations of Thai folk doctors use

d to treat cancer.

® |t was found that Thai plant names
“Hua- Khao-Yen” exhibited the highest
g i . frequency (60% or 18 of cancer preparations)

{
|



Distribution of ‘Hua-Khao-Yen’ in Thailand
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Plants known as Hua-Khao-Yen”

@ (Itharat, 1998)

Dioscorea birmanica Smilax corbularia

Prain & Burkill Kunth
\ . B

Dioscorea membranacea Smilax glabra Pyemaeopremna
Pierre ex Prain & Burkill Roxb. herbacea (Roxb.) Mold.



Plants known as Hua-Khao-Yen”

milax corbularia ‘mllax g|alra Pygmeopremna herbacea

Dioscorea burmanica Dioscorea membranacea




Cytotoxic activity of ethanolic and water extract of Hua-Khao-Yen

against four types of cancer cell lines (IC

&

D. birmanica (DB)

D. membranacea (DM)
P. herbacea (PH)

S. corbularia (SC)

S. glabra (SG)

ug/mL) (n=3)

50°

IC5, (Hg/mL)

120

E KKU-M156 B HepG2 = MCF-7 ET47D
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Antitumor of DME on Rat induce to be skin cancer
@ @ > Dr. Sivaboon Siriratawong

220 — —
—-TPAalone —B-1mg+TPA —A-2mg+TPA —X-4mg+TPA —¥-DMBA

200
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100

Tumor volume
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Smilax corbularia kunth.
.

Family Smilacaceae

Sciencetific name Smilax corbularia kunth.

Common name Hua-khao-yen-nuea




IC;, (LLg/ml) of pure compounds of Smilax corbularia on

DPPH assay and lipid peroxidation assay (n=3)

4

Compounds

[B-sitosterol (1)
ﬁ—sitosteroL—3—O—B—D—glucopyranoside (2)
Quercetin (3)

Astilbin (4)

Engeletin (5)

ICy, (Hlg/mL)

DPPH
>100

>100

0.6 = 0.1
25+ 0.3
391 0.2

Lipid peroxidation

>100

>100
0.3 * 0.1
0.8 = 9.1
1.2 % 0.1



Formulation Preparation

A) SC tablets and capsules B) DM tablets and capsules

Drugs are stable more than 2 year on both amount of active ingredients and

cytotoxic activity against breast cancer cells (patent)



Conclusion
4

- Dioscorea membrancea is the best type of huakhaoyen for cytotoxic

activity against cancer cells and antibacterial

« Dioscorealide B is the marker for cytotoxic activity , it can against cancer

cells and less activities with normal cell
« Smilax corbularia is the best type of huakhaoyen for antioxidant
« Quercetin is the marker for antioxidant activity.

« They were developed as tablet and capsule for cancer treatment



Growth of Dioscorea membranacea
and Smilax corbularia and their

active ingredient accumulation

Assist. Prof. Dr. Panumart Rithichai

Faculty of Science and Technology, Thammasat University and

Mrs. Sompit Mairieang

‘ Department of Agriculture, Ministry of Agricultural and Cooperative
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Growth of Dioscorea membranacea

and dioscorealide B accumulation




Development of rhizome of

Dioscorea membranacea




Growth of Dioscorea membranacea
and Dioscorealide B accumulation

o at different harvest time in the land




In Vitro Propagation of Huakhaoyen

(Dioscorea membranacea and Smilax corbularia)

and its secondary metabolite
(Plant Tissue Culture)

Assoc . Prof. Dr. Yaowapa Jirakiatkul

Faculty of Science and Technology,

‘ Thammasat University
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HUFIUINYIATAINURAINUAIYNNNUFNTTY
v Y < Y .
WAIMAVINEULA (Dioscorea membranace)
UFLIULYITIN WUINANYI

Morphology and genetic diversity of Dioscorea membranacea

in Khaoruak area, Lopburi province

Assoc.Prof. Dr. Nuntana Jangsuwan

Thepsatri Rajabhat University
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DNA finger print of Dioscorea

from 22 sources of Thailand

4

This project got types
of this plant which
showed the highest

Dioscorealide B

accumulation.

membranacea
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WaE Metabolic Syndrome
nauAuAY ludluluifangs stroke UM
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NSNATBUGNINYININNLNYIVBINUITSUURADALRDA

® ANIATUNITONLEU US54 (Inhibition on NO release assay)

o

=\

* QNIAUBYLADEHTE (NBT, DPPH)

* 15 »1u lipid peroxidation Nagnidgnsanluliy ABaANISLNA MDA 9
Juansayyadase Analiialudulubonga

Qdc:l

* ACE |nh|b|tor (Angiotensin-Converting Enzyme) 1Jugnsnivausin
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Antioxidant and Anti-inflamsmatory
Activities of Thai Traditional Remedy
Called Ya-Hom-Kae-Lom-Wing-Wien

and Its Ingredients

Miss Nattanida Jantarach

Master student of Science in Applied Thai Traditional Medicine

Faculty of Medicine, Thammasat University



Ya-Hom KAE LOM WING WIEN Remedy ﬂ

NLE URYTYINANUNITA 21 Herbs & 2 Mineral

National List of Essential Medicines

Glycyrrhiza elabra L

Myristica fragrans Houtt.

LN -
kiiaa
yvzygium aromaticum Merr. et Perry a

NIUNG
Y

i
ngelica sinensis (Oliv.) Diels

| 'tig_ustfcum sinense Oliv. cv.Chuanxiong Hort 5



Thiobarbituric Acid Reactive Substance (TBARS) Assay
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Gas Chromatography-Mass Spectrometry
(GC-MS) of Remedy Extracts

The aqueous extract
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Results

Antioxidant activities

® The hydrolyzed extract of Ya-Hom-Kae-Lom-Wing-Wien r
emedy showed highest
antioxidant activities by using NBT and

TBARS assay. Hafnun1sanludululaan
Anti-inflammatory activities

® The 95% ethanolic extract of Ya-Hom-Kae-

Lom-Wing-Wien remedy showed highest

anti-inflammatory activities.

Stability test of the extract

® The 95% ethanolic extract of Ya-Hom-Kae-
Lom-Wing-Wien remedy was reduced but
still effective anti-inflammatory activities.

Specific fingerprint profiles

® 95% ethanolic extract } Borneol

® 70% ethanolic extract

® Aqueous extract Eugenol

® Hydrolyzed extract

Publication

Quality standard values and stability study of ethanolic Ya-
Hom-Kae-Lom-Wing-Wien remedy extract on nitric oxide
inhibition in LPS-stimulated RAW 264.7 macrophage cells

A9ANUN LY Thammasat Medical Journal
(555UAENTLIYES) UN 18 aUUN 4 Uszanou
AANAN-SUIAN W.A.2561
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(Acute Ischemic Stroke)

Pannawat Chaiyawatthanananthn

Advisor and Co-advisor

Assoc. Prof. Dr. Sombat Muengtaweepongsa

Assoc. Prof. Dr. Arunporn ltharat




Ya-hom Navakote remedy g==<Sg

Chemical-based Study:
Determination of
Lipid Peroxidation by TBARS Assay



- Effects of YNW on Cu2+-induced
p- . lipid peroxidation in LDLs

350.00

N5an lUNUAINUINIAUGY 10 Wi

300.00

250.00

200.00

150.00

100.00

TBARS (UM MDA/mg protrein)

50.00

0.00

LDL ox-LDL

*
x*
250 500 1000 50

x
*
i ._-_; g
]
62.5 125

YNW vit C
(ug/mL) (ug/mL)



Cell Culture Study:

Effects of Simvastatin and
Yahom-Navakote Recipe on
NO Levels and iNOS Expression
in OxXLDL-Stimulated HASMCs
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Effects of YNE, YNW and SIM treatment on ﬂ
NO levels in oxLDL-induced HASMCs

nLDL + - - -

oxLDL - - + - - + + +
YNE 500 - + - +

YNWS500 - - + - +

SIM + +
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Jasminum sambac Mimussops elengi (Pikun) Mammea siamensis
(Mali Laa) (Saaraphee)
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Amomum krervanh (Krawaan)

i gy ol

Aquilaria crassna Albizia myro'phylla Syzgium aromaticum

(Kritsanaa) (Cha Em Thai) (Kaan Phluu)



Effects of Ya-Hom (70%, 95% EtOH extract & S2)
on AMABP from control aaa21ufiulaia

A MABP from control (mmHg)

—@— Vehicle (5026EtOH)

—4— Ya-Hom (70%EtOH extract)
—] 31— Ya-Hom (952cEtOH extract)
—>— Ya-Hom (supercritical S2)
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Hypoglycemic and Antioxidant Activities

of some Thai Medicinal Plants

Lerluck Steinrut

Ph.D.of Medical science / Nutraceutical group




< Antioxidant activity
iﬂ by inhibit of lipid peroxidation (EC,)
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Benjakul formula 7

Five plants in equal proportion

Piper chaba P. sarmentosum  P. interruptum  Plumbago indica Zingiber officinale

Ingredient in Yahom Intajak for

Antihypertension




The ratio

of BJK & MSBJK

Ratio of herbal

Name

DP CH SK J G
Benjakul (BJK) 1 1 1 1 1
Mahapikud Soros Benjakul (MSBJK)
Earth element (MSBJK1) 16 8 6 4 2
Water element (MSBJK2) 2 16 8 6 4
Wind element (MSBJK3) 4 2 16 8 6
Fire element (MSBJK4) 6 4 2 16 8
(F,\rAeSeBJsE:)ce element q p 4 ) 16




The results of lipid peroxidation inhibitory activity of Benjakul remem
Mahaphikud Soros Benjakul remedies and its components
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Effect of Benjakul on Antihypertension

After induction of

Treatment of

After treatment of

hypertension hypertension (7 hypertension (7
days) days)
Normal 110X 34 108 £ 2.6 109 £ 2.7
Positive control propanolol 145 3.1 119* £ 2.1 116* X 2.5
Untreated control 143 £ 2.7 150 £ 2.7 151 £ 3.0
BJK 100 mg/kg 149 £ 3.0 119* £ 2.6 116* £ 2.7
S DY IS 148 + 2.8 129 + 22 127 £ 26
S BRI 146 £ 2.9 130 % 2.6 132 £ 2.8
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The Clinical Efficacy and Safety of
Benjakul Remedy in hyperlipidemia patients

Miss Rujirat Kaewumpai

Assoc. Prof. Tippaporn Tharawanit MD

Faculty of Medicine,Thammasat University



Inclusion :
Dyslipidemia patient ; Cholesterol > 200

used Simvastatin

® O
40 participants
met the criteria

\ Placebo (n=20)

Benjakul (n=20)

* received 100 mg of the * received 100 mg of the
benjakul extract capsule twice a day placebo capsule twice a day
after meals for 3 months in addition after meals for 3 months in addition
to simvastatin to simvastatin

* Followup at 1%, 2™ 3™ month ® Followup at 1%, 2" 3™ month




Cholesterol level compared betwee groups

Cholesterol Benjakul Placebo
(mg/dl) (n=20) (n=20)
Day 0 223 (32.80) 209.80 (36.24)
1°** month 213.70 (45.19) 212.25 (38.97)
2"4 month 194.80 (32.74)* 195.35 (35.43)
3'Y month 192.95 (24.65)* 209.90 (35.89)

* significantly decrease compared with baseline (P<0.05)

Cholesterol level between 2 groups was not different. But comparing pre and post treatment,

cholesterol level was significantly decreased only in Benjakul group at the second and third month.



LDL level compared betwee groups

LDL Benjakul Placebo

(mg/dl) (n=20) (n=20)
Day 0 136.50 (34.01) 136.50 (31.16)
1°* month 127.10 (35.62) 139.80 (32.56)
2"Y month 112.70 (20.58)* 126.90 (31.71)
3'Y month 109.00 (16.32)* 134.40 (26.47)

* significantly decrease compared with baseline (P<0.05)

LDL level between 2 groups was not different. But comparing pre and post treatment, LDL level was

also significantly decreased only in Benjakul group at the second and third month.



Results on dyslipidemia

Benjakul can reduce cholesterol and LDL but has no effect on

triglyceride or HDL

Liver functions , Renal functions and Blood chemistry showed
minor change within the normal range
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Anti-inflasnmatory Activity
of Thai Traditional Medicine Remedy for Stroke

Called Lom-Am-Ma-Pruke and its Ingredients.

Mr. Pun Thongmee
Student of Applied Thai Traditional Medicine,

Faculty of Medicine, Thammasart University




Lom-Am-Ma-Pruek formula
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Zingiber
salt Erythrina variegata Curcuma zedoaria. Alpinia galanga

cassumunar

B Hot
m Bitter Plumbago mdzcal
Other Y Y : J’
sl
Crateva religiosa Piper nigrum
l_‘I £
K

Cleome viscosa Mpyristica fragrans Mpyristica fragrans Allium sativum  Cinnamomum camphora



Comparison of IC,, of the ethanolic extracts of Lom-Am-Ma-Pruek and its

plant components on NO, TNF-Ol and COX-2 inhibition assays.

 IC5#SEM(ug/mh
A. sativwm >100 >100 20.31+0.4
A. galanga 6.99+0.41 >100 i
_ >100 >100 >100
_ >100 >100 41.68+7.69
_ >100 >100 10.83+0.8
C. zedoaria 12.254+0.14 >100 0.6+0.25
E. Variegata 47.99+0.85 >100 1.21.04
M. fragrans seed) 68.84+1.18 >100 -
M. fragrans Fruiy 82.472+0.587 49.36+0.42 _
P.nigrum 16.42+1.19 >100 2.94+0.49
P indica 25.46+1.67 >100 21.01£0.09
Z.cassumunar 45.339+1.33 16.90+3.54 0.10.1
_ 24.90+0.86 35.01+2.61 4.78+0.03
_ 92.76+2.01 51.42+12 1.00+0.43
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CEATM

Research on Development products
from Hibiscus sabdariffa Extract

for NCDs Treatment
Prof. Arunporn Itharat PhD.

Department of Applied Thai Traditional Medicine
Center of Excellence

in Applied Thai Traditional Research (CEATMR)

Faculty of Medicine, Thammasat University
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A) HS001 B) HS002 C)HS003 D) HS004

E) HSO05 F) HS006 G) HS005 H) HS008

1) HS009 J) HS010 K)HSO011l L)HS012
M) HS013 N) HS014 HSO10 HSO11 HS012 HS;}H HS{}14

cultivar of Roselle in Thailand
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Agriculture

The best cultivar of Roselle which showed high biological activity




Plant Tissue Culture

for two best types




Agriculture

(Lampang, Kanjanaburi, Songkhla)

The best cultivar of Roselle which showed high biological activity
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Anti-hypertension (in rat)

Effect of H. sabdariffa Extracts on Mean Arterial Blood Pressure

—©— H. sabdariffa Ethanol Extract 100 mg/kg (n=6)

—ll— H. sabdariffa Ethanol Extract in NSS 100 mg/kg (n=6)
—4&#— H. sabdariffa Ethanol Extract in NSS 500 mg/kg (n=5)
—@— H. sabdariffa Water Extract 100 mg/kg (n=5)

—@— 50% Ethanol (n=7)

160 —
150 -+
140 —
2
*
& 130 - * H#
e
~—— *#
o
o 120
<C
= %
110 + *
100 —
90 - T T 1
Control 1st hour 2nd hour

H. sabdariffa injection

*=p<0.05 compared with control, #P<0.05 compared with 1°* hour
(one way repeated ANOVA with Neuman-Keuls posthoc test)



Toxicity test

Acute Toxic more than 15 g/kg

Chronic toxic : oral in rat 9 months =no toxic at

dose 1000 mg /kg in rat

OECD guideline for testing of chemical. (2001)

Organization for economic cooperation and development

Sireeratawong S, Itharat A, Khonsung P, Lertprasertsuke N, Jaijoy K.
Toxicity studies of the water extract from the calyces of Hibiscus sabdariffa L. in rats.
Afr J Tradit Complement Altern Med. 2013 May 16;10(4):122-7.



Tablets ,74

® The evaluation of tablets by physical and biological prop
erties for standardization

° - Weight variation, tablet dimension, hardness, friabili

ty, disintregration and dissolution
b - Uniformity of dosage units
Patent
® - Antioxidant : DPPH Assay

‘ - Disintegration/dissolution test




Anti-hypertension

Clinical trial

Effect and side effects of Roselle tablets in

healthy subjects (clinical trial phase 1)

Assoc Prof. Dr. Kammml Kuma Pawa

Faculty of Medicine, Thammasat Univer-*-

e
-

.



Results of clinical trial phase 1 (safety)

there is no toxic in normal human when they got roselle

extract in both doses

Roselle extract showed only diuretic activity on 1000 mg

but no side effect.

All chemical values in blood showed no significant differe

nt but sodium and potassium level were changed slightly

decrease but it showed non different significantly.



Anti-hypertension

Clinical trial

Efficacy and side effects of Roselle tablet on a

ntihypertension and diuretic effects in

Hypertension patients (clinical trial phase Il)

Assoc Prof. Dr. Kammml Kuma Pawa

Faculty of Medicine, Thammasat University




Clinical Anti-hypertension

StUdy Clinical Trail Phase 2

The Effect of HS extract on hypertension patients

Data Day1 Month 2 P-value
Mean SD Mean SD
Systolic 145 19.88 126 19.45 0.0275

Diastolic 89.33 7.39 82.25 7.99 0.0013°

Liver function (SGOT, SGPT and alkaline phosphatase), renal function(BUN Creatinine )

not different significantly (all values are in normal level)



Effect on lipidemia of HS extract in

hypertensive patients (n=28)

Day 1 Month 2
P- value
mean SD mean SD

Cholesterol 206.7 |29.42 206.37 32.177 0.971
TG 1794 9512 168.1 73 0.608
HDL* 58.75 | 7.49 70.04~% 12.79 0.0002
LDL 95.94 |16 91.67 13.57 0.433

sudnanansatnnszstsukasanansaiinluiuf (HDL) egreflitiuddny

wazludu LDL way TG duuqliduanas
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Clinical Research for antihypertension

USLANSHNanasLAUAMUAULATA LUVINTUaU

Systolic Supine Blood Pressure Diastolic Supine Blood Pressure
155_: 151.18+5.92 907 g7.3547.05
150_:15212"‘6 4 :
152.12%6. . 83.211%8.55
: * Roselle 857 . P08 99 * Roselle
145 139.9919.24 186-20£7.15 81.6927.17
] 139.13111.30 = Amlidipine - = Amlidipine
140": 139.13%11.30 80
] 1 80.48%7.32
135": 137.31£10.63 137.23110.92 ] 76 807 78 80.077.91
1302 134.2019.45 - T
I I I I N ! ! !
baseline week4 week8 week1?2 baseline week4 week8 weekl?2

* Compare with baseline significant p<0.001 ,[3 between group significant p<0.05



Clinical Research for antihypertension

USLANSHNanasLAUAMUAULATA LUVINTUaU

MAP Supine Blood Pressure

115j
7 108.6315.34
110- % .
- % + Roselle
:?:n - 108.17%5.3
c 105- 102.14£7.92 101_.,@8_863 = Amlodipine
- - * 100.35+7.35
100-
] 99.12%7.63
- 99.42+7.73
95 I I I I

baseline week4 week8 weekl?2

* Compare with baseline significant p<0.001 ,3 between group significant p<0.05



Pharmacological activity:  Anti-Diabetes
The effect of Hibiscus sabdariffa Linn. extract
on the blood glucose and oxidative stress

of chronic diabetic rats

Assoc Prof. Dr. Pacharewan Pannengpech

Faculty of Medicine , Khonkaen University




Comparison antidiabetic activity of

. Roselle extract with metformin in diabetic rat

Blood Glucose (mg/dL)
600 -

500 1

400

300

200

—&— DMrat Ctrl
100 —=— DM +HS 1.0g/kg
—=— DM+ met0.5g/kg

O I 1
0 30 60 90 120 Min




Effect of HS extract on Diabetic rat

Blood Glucose (mg/dL) 45 Insulin resistance (HOMA-IR)
# #
40 -
35 -
* *
-|- T 30 T
25 -
20 -
15 - %k
*
10 - .|_
5 - T
T T 1 0 - T T 1
Normal Diabetic Diabetic+Roselle 100 Diabetic+Roselle 500 Normal Diabetic Diabetic+Roselle 100 Diabetic+Roselle 500
Triglyceride (mg/dL) Intra-abdominal fat (mg/kg BW)
70 - # 30 1 4
60 - 25 - *
50 - *
* * 20 -
40 A [ [
30 - T 15 -
20 - 10 -
10 A
0 - , . . 5 -
Normal Diabetic Diabetic+Roselle 100 Diabetic+Roselle 500 0

Normal Diabetic Diabetic+Roselle 100  Diabetic+Roselle 500



Publications

® Wisestmuen E., Pannangpetch P., Naowaboot J., Itharat A,
Kukongviriyapan U. and Uthanawiboonchai W. Insulinotropic activity of
roselle extract in normal and streptozotocin-induced diabetic rats.

The 12 National Graduate Research Conference. CGAU and Khon Kaen
University 2009. Feb.12-13.

® Yosaph N., Pannangpetch P., Naowaboot J., Kongyingyoes B. and
Itharat A. Roselle Extract Enhances Glucose Uptake of Fat Cells Isolated

from High Fructose and Fat-Diet Rats. Thai J Pharmacol 2009; Vol.31 No.
1:130-133.
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Clinical activity: Anti-Diabetes
Efficacy and side effects of Roselle tablet
on diabetic patients

(clinical trial phase Il)

Assoc Prof. Dr. Pacharewan Pannengpech

Faculty of Medicine , Khonkaen University




~N
Clinical Study Anti-Diabetes

Y,
The Effect of HS extract on Diabetic patients (Clinical Trial P.lI)

Fasting blood glucose (mg/dL) Insulin resistance (HOMA-IR)
250 - 16 -
14 -
200 - 1 |
] 4
150 - Before 10 m Before
H After 8 A W After
100 - 6 -
4 -
50 -
2 -
0 - 0 -
Placebo Roselle extract Placebo Roselle extract
i mg/dL
Liver enzymes (U/L) m Before roselle o = Before roselle
CO administration administration
18 -
50 - B After roselle 16 - IA:;ter r.osellg
administration administration
14 -
40 - 1
30 - 10 -
8 -
20 - 6 -
4 -
10 ,
0 - 0 -

Creatinine

ALT



Clinical study
Anti-Cholesteremia

Comparative study on the efficacy and side effects
of Hibicus sabdariffa Linn. extract versus Simvastatin in
reducing blood lipid levels in hyperlipidemia patients
(Clinical Trial P.II)

Intarit P., Kuman Pava, K, Itharat A., Chinsoi P. Comparative Study on the Efficacy and Side Effects of
Hibiscus sabdariffa Linn. Extract Versus Simvastatin in Reducing Blood Lipids Levels on Hyperlipidemias
Patient (Clinical Trial Phase II) Thammasat Medical Journal 2012, 12(2):501-517



Antihyperlipidemia

(Clinical Trial P.II)
Cholesterol

-1 4 - =% 4 =4
ISID A 1 IGIOUn 2 IGIDOUN 3

P-value < 0.05

GREG LG MEEN BTG

B Simvastatin




~N
Clinical Study Antihyperlipidemia

(Clinical Trial P.II)

P-value < 0.05

A1SaNANI IO WA

J Simvastatin




Roselle Food Products £

Roselle Sport drink, tea, cookies, snack bar and dip from roselle powder

Waffle topped with Roselle icing and whipped cream

RoseIIe tea fortified with antioxidant from Roselle.



77
Summary of Roselle products development

® Drug : Tablet, tea suitable for patient with high
blood sugar and high blood pressure

® Chitosan film for wound healing

® Food : Drink tea, Roselle sport drink, Roselle c
ider

® Food: sausages Chitosan-gelatin and noodle,
Cookies, Cereal Bar

® Food additives and coloring agent

® Cosmetic - liposome lotion and cream, shower

gel for aging and antiacne
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Award and Patent

Innovatlon of NRCT of Thailand
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Comparative study on efficacy of physiotherapy and physiotherapy
combined with Thai massage on rehabilitation outcome and
quality of life of ischemic stroke patients .
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(upper motor extremity) (AzwuWANT 66 AZILUY )

Aadey (SD) )
NAUNITNAADS p-value
DO D15 D30
PT  (n=34) 18.47 (9.52) 23.71 (9.05) 28.71 (8.60)  <0.001
PT+TTM (n=34) 16.18 (8.64) 28.82 (9.61) 40.32 (9.91) <0001
p-value™ 0.30 0.03" <0.01"

" Statistical analysis : Paired t- test (Significant difference between day 0 and day30 within group)

" Statistical analysis : Independent t- test

* NMsuaAlngsINAUNITERNAIRINIYIBINNTSAARULUIYale (Vannajak, K.,.et
al.2014) Yaranutaztalva (Kong.,et al. 2013)

* MsulalngazdIBNaIAINIsARaUlnIVBAD (WITUFUUNT UUUI1aln,2553)



NasaaziuulsEliun1siuAUganduuuLazduEns

(Upper and Lower Extremity Sensation) (ATHUUALT 24 Azuuy )

Aady (SD) "

NYNNITNAADY p-value
DO D15 D30

PT (n=34) 16.35(4.41) 18.06 (3.47) 19.12 (3.86) <0.001"

PT+TTM (n=34) 15.88 (4.20) 19.24 (2.35) 21.00 (2.20) <0.001"
p-value™ 0.64 0.10 0.02™

* Statistical analysis : Paired t- test (Significant difference between day 0 and day30 within group)

** Statistical analysis : Independent t- test

* M3uInlngYIINNNTIALIBUYBIEDN (9393300 WIAWTY,2549)Uazauna N

Y

N NNNINAY (Plakornkul, V.et al.,2016) 1ian15luialguvawaaniudu N1s
v v Y < 2 v
JU3ANNTANANI ATV UAE



NafAZLUUYsEIUNdanIstAf U Y9992

(range of motion) (AzuuuLANT 44 AZULY )

Aade (SD) x

NANNITNABDY p-value
DO D15 D30

PT  (n=34) 17.82 (5.51) 23.00 (6.25) 27.00 (7.32)  <0.001"

PT+TTM (n=34) 19.56 (5.43) 25.18 (4.97) 30.44 (3.88)  <0.001"

* Statistical analysis : Paired t- test (Significant difference between day 0 and day30 within group)

** Statistical analysis : Independent t- test

* N1SUINYYSNWIDINITAATALAWIZN LAwn luann deunay waziiaan uaul Jufs

Y

,2555) WWNDIAINITARDULNIVDIVDAD (WITWFUUNT UUUTIUN,2553) LAZAANITLNTIA
vaanauilalugUledunInaIs@nszezsuny (Thanakiatpinyo T., et al(,2014)



NafDAZLULUITZEIUAINYNAUYDA9E)

(joint pain) (Azuuudai 44 azuuu )

ALade (SD) "
NQNNITNAADY p-value
DO D15 D30
PT  (n=34) 30.29 (6.70) 31.76 (6.24) 33.26 (5.54) <0.001"
PT+TTM (n=34) 32.06 (7.18) 35.59 (6.82) 38.71 (5.18) <0.001"
p-value™ 0.30 0.02" <0.01"

* Statistical analysis : Paired t- test (Significant difference between day 0 and day30 within group)

** Statistical analysis : Independent t- test

* N5uIAnedIEanaIN1sUInle laganszau substance P (d3890 455ATAE wasA
,2547) Taen15uInEBIganssAuAINUn L aNINIsUIRRUURUNAY (Adams,.et al.2010)
LaZN1SUINLLUULSDSY 171’@é’aﬁzi'm"lul,‘%aanﬁs‘l‘?’\luwuﬁ'mmaé"m (Cherkin, D.,et al.2011)



NasaaziuuUsEliuaunMAInRUe L sAnaanfandls
laguuUTEliu SF-36 (asuuwdud 166 asuuu )

Aade (SD)

NANNITNAADS p-value’
50 D15 D30
PT (h=34) 90.00 (4.16) 97.06 (7.01) 107.32 (9.32) <0.001"
PT+TTM (n=34) 91.88 (4.78) 99.85 (9.52) | 112.15(5.89)  <0.001"
p-value™ 0.08 0.17 0.01**

* Statistical analysis : Paired t- test (Significant difference between day 0 and day30 within group)

** Statistical analysis : Independent t- test
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MuINYAYUINT NUlsAUIMITY

nalntna9a9nuLtuInIUlLY in vitro

® Increase Glucose Uptake in muscle and adipose cell
® (-glucosidase inhibitor and A- amylase inhibitor

® Increase insulin

® Increase Glycogen synthesis

® Increase Glucose absorption

® Decrease Glucose production

nalntasy NUduNn1 1N

® Antioxidant : Lipid peroxidation [Dyslipidemia] Beta cell regeneration
®  Anti-inflammation

® Antibacterial activity
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Abutilon indicum

Sweet

ayulwslusisuguimnnu

THUN : HINTUNTTUNS

e A

" uaszAn 5 Wnzanalas 34
Tinospora crispa Andrographis
(L) paniculata

& A

lannseeu 1 wiany 2 dunilai 3

Tribulus teristis L 1 Cyperus rotundus Lagerstoemia spiciosa
L. (L.) Pers.

L

NzWI9RK 64

Salonum

sanitwonsae.
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Rhubarb 30
anNTELdAYN clucos

azian dud Amylase
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Triphala formula

Emblica officinalis improves glycemic status and oxidative stress in STZ induced type 2 diabetic model rats.
Ansari A, Shahriar MS, Hassan MM, Das SR, Rokeya B, Hague MA, Haque ME, Biswas N, Sarkar T. Asian Pac J Trop Med. 2014
Jan;7(1):21-5.

.
»

.
L

Samo-Piphek
i Terminalia bellirica

Makham-Pom Roxb. (Gaertn.)

Phyllanthus emblica L.

Samo-Thai

Terminalia chebula Retz

https://www.sentangsedtee.co o



Lipid
peroxida
Plants | DPPH tion MCF-7 HES Hela
PE 2.85 34.03 29.86 35.30 26.32
TC 3.81 <1 >50 >50 >50
STC 2.93 2.94 >50 >50 >50
TB 3.41 <1 31.90 36.30 44 48
STB 3.36 63.02 >50 >50 >50
Triphala 3.91 24.68 >50 >50 >50

Table 2 : ICy, of antioxidant and cytotoxic activity of the ethanolic

extract of each plants and triphala formula
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. L‘I/IEJ‘L!W] [‘IJ’]&I‘IJL‘VIEJ‘L!W] ?i’JSJL‘iﬁN Antioxidant cI/Iﬂ'i‘iJl,l,‘U‘U aﬂmma’l,ul,aawu [\‘i’]‘lJ’Jﬁ]‘EJ> 20]
n1ung [ H&15 Eugenol Paeifin Glucose Uptake wadndruitlawaglusiul wneve

e lddn [ & techtone aanqw‘éaﬂﬁ’]mﬂmﬁaﬂwg Wae polyphenolic active constituents:gallic
acid, quercetin, rutin, ellagic acid insulin sensitizing action and inhibition of Q-amylase

and Ol-glucosidase activity. [4 ]
* g [andnaluden Tuny 5]



ln.

h, {
“J Ya-hom Navakote remedy

CEATMR

C——

1asansfinwIUsEanSnaLazauvannne
Y@ Tug M lun1sanseAuAUAUlaings
LazanuIn1aluladon

V) ¢

§99ANEATIA13Y A3, DIUNT DFSad

A9



'&u

fold of basal

Hypoglycemic activity ’7‘
glucose uptake (in L6 muscle cell)

1.5 1.4 1.3

L4 1.2
3

4 58

1.6

1.4 1.5 15
14 1l 73 sl 380
|

T

Aca Am Ak

Ser Cz Is Msi Mfe Me Mfa Nnip) Nnir) Ps

wa ca Kr Ki Ci Ma Sa Bu Pi

Ja  Ke Rbsample K3 Na Y Dm

Insulin (concentration 100 nM = 1.3 fold and 1000 nM =1.5 fold )
Insulin 1000 nM =1.5 fold



fold of basal

i&”

Hypoglycemic activity
(in 3T3-L1 adipose cell)

83 0

O e 1

T _ T -

Aca

Wa
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Ca
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Kr

] ] | ] ] | -I-I |

Acr

Ki

T M T " T
| ]
1

|-!
ii'_. In

-l i LT BTl &
1

Cz

Ci

Is Msi Mfe Me Mfa Nn{p) Nn{r} Ps Sa  Msp Y

sample
Ma Sa Bu Pi Ja Ke Rb Ch Ka Na Y

Insulin (concentration 100 nM = 1.7 fold and 1000 nM = 2 fold )

DM

Dm

g



Antioxidant and Hypoglycemic Activities
of Cinnamomum zeylanicum in
L6-Muscle and 3T3-L1 Adipose cells

i $

Asst. Prof. Dr. Lerluck Steinrut
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Antioxidant and Hypoglycemic Activities
of Cinnamomum zeylanicum
in L6-Muscle and 3T3-L1 Adipose cells

Hypoglycemic activity in
Muscle cell (L6)

d15annauLYe

Insulin 1000 nM =1.5 fold

(Asst. Prof. Dr. Lerluck Steinrut)

Fold

1.6

1.5
1.4

1.3

1.2

—_—

1.1 -
1
0.9 -
0.8 -
0.7 -
0.6 -
0.5 -
0.4 -
0.3 -
0.2 -
0.1 -

0

0.1

10
Conc. pug/ml

50

100
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- Antioxidant and Hypoglycemic Activities
of Cinnamomum zeylanicum
EHE in L6-Muscle and 3T3-L1 Adipose cells
/
2.1 1.79
Hypoglycemic activity in L9
s
Adipose cell(3T3-L1) »
1.3
dnsannauLe g
0:8
0.7
0.6
0.5
Insulin 1000 nM = 2 fold o
01
0
(Asst. Prof. Dr. Lerluck Steinrut ) 50 100

1 Cong'gg/ml
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Efficacy and Safety of Mathurameha (Nirund Pongsoiphet and Foundation for the promotion of

Thai Traditional Medicine Formula) for type 2 diabetes mellitus treatment.
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Small intestine

Pancreas

ATaUINIIIA
AR IAUN
=
UaTLING

| glucose production

(%] < (%]
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T glucose uptake
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T glycogen synthesis
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WEAIATTEAUUINIA L ULRDAYULENDINS
nouuaznaalaIuyIUg TN

s . stAnmaluidanunrana1s (mg/dl)
naNAinNIsANEN . o - —

) neuldfuenngaumes  AARINATIN 1 RRRINATIN 2 ARRINATIN 3 ARAINATIN 4
ﬂ@;ll MT* 143 (96.3,158.5) 122.5(101,130.5) 132.5(114.5,144.8) 128.5(111.5,146.8) 123.5(105.8,152)
P-value* 10 - 0.114 0.919 0.906 0.646
ﬂ@;ll MT+MF? 168 (148,198.5) 147 (129.5,161.5) 138 (122.3,161.3) 151 (121.5,174.5)  153.5(125.3,167.3)
P-value* 40 . 0.010 0.000 0.005 L.0.002 ]
ﬂ@:ll MT+SUL" 163 (129.5,208.3) 139.5(119.3,191.3) 146 (110.3,179.5) 141 (116.8,182.5) 138 (109.8,156.8)
P-value* 16 - 0.326 0.339 0.278 0.059
ﬂ@:ll MT+MF+SUL" 181 (159.5,203.5) 158 (132,184) 157(131,189.5) 157 (135.5,183.5) 156 (134,184)
P-value* 281 . 0.000 0.000 0.000 £ 0.000 |

MT NDITLUNS MF Metformim Sul=Sulfonylurea

fuaaAnTEg M uazAINENIEHINIAI8 NG , Median (25% confidence interval [CI], 75% Cl)

* Statistic analysis : Wilcoxon sign rank test




UFILUUL YUALREYY

UFILNE1+Sulfonylurea

Analun1sansenu FPG/HbALC LaUae

UFILUNL + Metformin
U53LUnE1+Metformin+Sulfonylurea

anseru FPG ualian HbAlc
(Dose 700-2,100/1,500-2,500 me/day)
(Dose 700-2,100/1,500-3,000/5-20 mg/day)




laisinasusuvunansalasusnlusy

LDL-cholesterol /HDL-cholesterol anas

l ATAUINTNA ﬁqwéam Total cholesterol

LDL—choLesteroL,LLazLﬁm HDL-cholesterol

(Lakshmoyy et.al.,2009)

1335189 7UAINITNITUVDIAU

ALRAY eGFR fiauaznas liunnsneny
Lifisngaunadifgdigusesale

LiiannslaliNeUssaeAnTuULTe dedudonisus)
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Prasaprohyai remedy
gusaziuse g

“%

Miss Sunita Makchuchit (in vitro,in vivo)

Miss Nichamon Mukkasombut (Clincal trial phase1+2)
Miss Nuttakan Pimsen (Clinical trial phase 2)

Mr. Adisak Sumalee (Clinical trial phase 3)

a ©



Prasaprohyai
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GC-MS

% Relative area

IC,,=18.15%
0.36 pg/ml : RT Compounds
i KG PSPR
! T ¥+ 1197 Eucayptol 0.31 1.78
- 17.32  Camphor 1.77 1.67
; ) T 28.74  Alpha-gurjunene 0.40 <0.1
g u | 31.68 Ethyl cinnamate 6.27 2,63
u 36 - 33.01__ Hexadecane 6.90 6.07
- 2. i | 4257 Ethyl-p-methoxycinnamate  69.18  33.56
D 49.03 Pinostrobinchalcone 5.69 2.70

Another compound of PSPR= Euginol, Junipene, Hexaethylbenzene, Buthylhydroxyl

toluene, Hexylcinnamic aldehyde, Isobutyl phthalate, Palmitic acid



2IN1IN9YN (LuUFUNNTEal)

ALRAY (SD) ALRAY (SD) ALRaY (SD)

M4 Uszaziuszlng) 3.58 (1.64) 2.94 (1.49) 2.17* (1.52) 0.742
895 1MAY 3.44 (1.81) 2.37% (1.39) 1.91* (1.98)

Yynlva Uszaziuszlug 3.97 (1.83) 2.67% (1.88) 2.14* (1.37) 0.397
895 1MAY 3.94 (2.21) 2.84% (2.09) 1.99% (1.90)

ARYN Uszaziuszlng) 4.02 (2.07) 2.85% (1.83) 2.56* (1.97) 0.159
A93MAY 4.33 (1.94) 2.79% (1.91) 1.94% (1.84)

AUAYN Uszazizlvg 3.59 (2.14) 2.68* (1.80) 2.02*7 (1.58)  |0.638
895 1MAY 3.14 (1.85) 2.62 (1.94) 2.08* (1.62)

dnynluaawpe | Uszasunzlg 2.76 (1.32) 1.58* (1.69) 1.56* (1.68) <0.001%*

A93MAY 2.81 (2.43) 1.76* (1.57) 2.05 (1.90)

9IMMeayn | Yszasanglvg 4.25 (1.88) 2.78* (1.63) 2.31* (1.77) 0.910
Tagsu A93M1AY 4.37 (1.67) 2.98% (1.76) 2.65* (1.57)

= = T T = = & R
“* = 1SgULiigusEnINengulag repeated measured ANOVAWSEUWEUDIN5UILN MaaIAalag Friedman Test
* = upnsinegsedaiidediAgyseninanguentssasidssivguazenaos iy, * = wandeegrilteddynisadifnandUaimvn o
" = wandvegdtdyd Ay satAIndUn M3 (medeu wWisuwisunelundulaeld Paired T-test, lWSeuisu e1n1sunynivaasreniglungulng Wilcoxon signed rank test)



2INIINNIYNUAZDINNTAUN LAY T (LUUHNNTE)

2IN3LAYII Uszazsilinglne A9IINAY P-value
A1Lade (SD) ALaaY (SD) -~
§Uaiil 0 4.07 (1.77) 4.09 (1.46)
FUnwid 3 3.00% (1.57) | 2.49* (1.50) 0.226
f§uUniid 6 2.44 *7(1.43) | 2.76* (1.77)

gy Wiguguseninangulng repeated measured ANOVA

* LAY NTuE AR ANEUARNO,

+ uanssegeilidedAgynisaifanndlaivnz (Wisuineunglunaulegly Paired T-test)




EFFECTIVENESS OF PRASAPROHYAI EXTRACT CAPSULE IN
ALLERGIC RHINITIS PATIENTS COMPARING WITH
LORATADINE (CLINICAL TRIAL PHASE Ill)

Mr. Adisak Sumalee .




BIOLOGICAL ACTIVITIES OF PRASAPROYHYAI REMEDY

Anti-allergic

Anti-allergic

Anti-inflammatory

Anti-oxidant

Antipyretic

Anti-allergic

Prasaproyhyai remedy extracted by 95% Ethanol inhibited B—Hexosaminidase release in RBL-2H3 cel

ls with IC., value of 16.59 + 1.68 pg/mL, while Ketotifen as a positive control inhibited B—Hexosami
nidase with IC, value of 40.41 pg/mL

95% EtOH extract of Kaempferia galanga L. (main ingredient in Prasaproyhyai remedy) inhibited B—H
exosaminidase release in RBL-2H3 cells with IC,, value of 14.91 X 0.86 pg/mL

Prasaproyhyai remedy extracted by 95% Ethanol inhibited NO with IC,, value of 18.40 + 0.43 pg/mL

The ethanolic extract showed moderate antioxidant activity using DPPH
scavenging assay (EC, = 42.98 pug/mL)

The ethanolic extract at dose of 2,000 and 4,000 me/kg body weight exhibited a significant antipyret
ic activity using Brewer’s yeast-induced pyrexia in rats at 5 hours after administration and 3 up to 6

hours after observation time starting, respectively

Inhibitory effect on B-hexosaminidase enzyme secretion of the ethanol extract of Prasaprohyai extr
acts for 1, 3, 5,7, 9, and 11 days had IC,, values of 12.83 X 0.84, 25.11 * 1.98, 18.33 X 3.47, 16.68
* 232, 1532 £3.90, 17.36 * 2.45 ug/mL, respectively.

Makchuchit, 2010

Makchuchit et al., 2009

Makchuchit, 2010

Makchuchit, 2010

Plengsuriyakarn et al., 2
012

Mooksombat, 2013



BIOLOGICAL ACTIVITIES OF PRASAPROYHYAI REMEDY

Anti-inflammatory

Antibacterial

Antibacterial

Analgesic

The ethanolic extract at dose of 1,000, 2,000 and 4,000 mg/kg body weight reduced the

paw edema volume induced by carrageenan in rats.

The ethanolic extract inhibited the growth of gram-positive bacteria, i.e. S. aureus ATCC 2

5923, S. aureus, MRSA, and S. pyogenes with the MIC/MBC values from 1.5 to 2.5 mg/mL

The volatile oil inhibited the growth of both gram-positive and gram-negative bacterial, i.
e. S. aureus ATCC 25923, S. aureus, MRSA, S. pyogenes, E. coli ATCC 25922, E. coli (exten
ded-spectrum B—Lactamase), A. baumannii, A. baumannii (multidrug resistant strain), K. pn
eumonia, and K. pneumonia (multidrug resistant strain) with the MIC/MBC values from 5 t

o> 10 mg/mL

The mice were treated with 4,000 mg/kg body weight of ethanolic extract exhibited a sig
nificant extendibility of the latency of analgesic response in hot plate test compared wit

h the untreated control

Plengsuriyakarn et al., 2012

Sattaponpan & Kondo, 2011

Sattaponpan & Kondo, 2011

Plengsuriyakarn et al., 2012



TOXICITY STUDIES OF PRASAPROYHYAI REMEDY

Acute toxicity

Chronic toxicity

The studies on acute toxicity administered a single oral dose of an
extract of the Prasaprohyai drug at a dose of 5000 mg/keg of body weigh
t. After the observation on of the symptoms and behaviors throughout
the 14 days of the trial, it was found that there were no abnormalities
and differences in symptoms and behaviors of the rats receiving the
dose of Prasaprohyai drug compared to the control group receiving
distilled water.

After daily oral administration of 10, 100, and 1000 meg/kg body weight
to rats in both genders for 270 days, it was concluded that the oral
administration of Prasaprohyai drug at 10, 100, and 1000 g¢/kg body
weight for 270 days in both male and female rats did not cause any

chronic toxicity.

Sireeratwong, 2013

Sireeratwong, 2013




TOXICITY STUDIES OF PRASAPROYHYAI REMEDY

Allergic rhinitis

Allergic rhinitis

Allergic rhinitis

A study was conducted on the efficacy of powdered Prasaprohyai drug compared with
loratadine in patients with allergic rhinitis for 6 weeks. One group consumed 1,000 mg of
Prasaprohyai drug 3 times a day, while the other group consumed loratadine 10 mg once a day.

The results showed no statistically significant differences in both treatments

The effectiveness of the Prasaprohyai drug capsules (95% of ethanol) was studied in healthy
participants for 6 weeks. There were 12 participants (6 males and 6 females) took 100 mg of
Prasaprohyai drug capsules per day before breakfast, lunch, and dinner for 6 weeks. After that,
the participants were asked to stop consuming it for 2 weeks (Week 8) and they were assessed
on its effects. It was found that there were no abnormalities on liver and kidney function shown
in the table and the most common adverse reactions were abdominal heat. (Mild to moderate
level)

A study was conducted on the effectiveness and safety of the Prasaprohyai drug (95% EtOH)
and loratadine in patients with allergic rhinitis (Clinic Phase 2) in 76 patients with rhinitis divided
into 2 groups (38 participants each) for 6 weeks. One group consumed the Prasaprohyai drug
capsule at 100 mg 3 times a day, while the other group consumed loratadine at 10 mg once a
day. The results showed that there was no statistically significant difference on the effects of

both treatments.

(Muksombat, 2013).

(Itharat et al., 2017)

(Itharat et al., 2017)



QUALITY CONTROL OF RAW MATERIAL

Methods Standard values Reference

Thai Herbal Pharmacopoeia, 2

1. Moisture content < 10%
016
Thai Herbal Pharmacopoeia, 2
2. Total ash < 10%
016
Thai Herbal Pharmacopoeia, 2
3. Acid-insoluble ash < 2%

016

4. Extractive values

" Ethanol-soluble extractive value -

4

Moisture analyzer Muffle furnace Extractive values

" Water-soluble extractive value




CLINICAL STUDY:

Efficacy and adverse effect of Prasaproyhai extract compared with Loratadine for treating allergic

rhinitis patients

Participants

|

Randomized
Prasaproyhai Loratadine
Prasaproyhai 300 mg/day Loratadine 10 mg/day
Follow-up (Week 3) Follow-up (Week 3)

v

Follow-up (Week 6) Follow-up (Week 6)




CLINICAL STUDY: Sample size calculation

Sample Size Calculator

Campare bwo means fu!.-i: mean and standard deviation

[E’._%+Eln |c.r1+ /)

(2 = .ug ¥

F

Alpha () 0.05

Bota () 00.90]

Mean in groug 1 0,1 0.93

Standard deviation In group 1 {e,) 0.73
hean in group 2 () 1. 16
Standard deviation in group 2 (o) 0.7

Ratio (Group 2 / Group 1) 1

CALCULATE

minimum sample size necded for group 1: 224
Minbmum sample slze needod for growp 2: 224
Minimum tokal samiple sieae msscded | 445

Group 1: Mean:SD of Prasaproyhai symptoms in 6" week = 0.93+0.73
Group 2: Mean+SD of Loratadine symptoms in 6" week = 1.16+0.77

Alpha = 0.05 Power = 0.90

Minimum sample size from calculated = 224 participants per group

The participants are expected to drop out 10% (R = 0.1) calculated by the
following equation:

224

N = = 248.8 participants

Sample size for each group = 249 participants (Total 498 participants)

(Pimsen, 2019)



CLINICAL STUDY: Sample

Inclusion criteria

1. Male or Female age 20-64 years

2. Have allergic rhinitis history and still have symptoms
of allergic rhinitis from both history taking and
physical examination

3. Was diagnosed by the physician with allergic rhinitis
and also evaluated in moderate disease classified by
TNSS score




CLINICAL STUDY: Sample (Cont.) j

Exclusion criteria

. Taking anticoagulant drugs

Taking antiplatelets aggregation drugs

Have a history of severe side effects from Loratadine
Allergic to Prasaproyhai remedy

Have high fever

Have symptoms of severe Urticaria and Anaphylaxis

Nasal septum perforated or have undergone nasal surgery

Have a respiratory disease such as tuberculosis (TB)

N T AT A o R A

Have nasal polyps

10.Have underlying diseases such as heart disease, kidney disease, severe asthma, hepatitis, or cirrhosis
11.Pregnant or breastfeeding

12.Are in the process of participating in another research project

13.Take an antihistamine or receive a nasal spray less than seven days before participating in this research



CLINICAL STUDY: Sample (Cont.)

Withdrawal or termination criteria

1. Any adverse reactions or severe symptoms from drugs in this research were swelling, nausea, severe vomiting,
chest tightness, wheezing, and/or liver enzyme values (AST, ALT) and blood urea nitrogen (BUN) values more
than 2.5 times the maximum in normal. Creatinine more than 1.5 times the maximum of normal (WHO, 2003, US
FDA, 2007)

2. Volunteers want to leave the research

3. Volunteers were unable to attend appointments for ongoing follow-up

Stopping criteria

During the research, if there were volunteers who were more likely to develop

serious potentially fatal complications. Such as detecting liver and kidney damasge caused

by Prasaproyhai drugs for one or more. This research will be terminated immediately.



CLINICAL STUDY: Drug administration method

Time/Group Experimental group Control group
Prasaproyhai extract _oratadine
1 Capsule 1 Capsule
Breakfast D
-
Prasaproyhai extract Placebo
1 Capsule 1 Capsule
Lunch o =)
& =
Prasaproyhai extract Placebo
1 Capsule 1 Capsule
Dinner

e
.

i

4

~—1 Both groups will
receive drugs for

42 days (6 weeks).

e
)
~——y



CLINICAL STUDY: Equipment and material for research

® Acoustic rhinometry
® Laboratory tests by Bangkok Pathology-Laboratory
® Recording forms
® Inform Consent Form
® Consent Form
® Recording volunteer screening
® Recording the assessment of efficacy: TNSS, RQLQ
® Recording the assessment of safety
® Prasaproyhai extract capsule
® Loratadine

® Placebo
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CLINICAL STUDY: Equipment and material for research j

T T

Acoustic rhinometry

10.0 |
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Decongested
Phase

Baseline




IChapter 4: RESULTS AND DISCUSSION

e UK 1D NENagsssumaas
AfUcIlWNgANads CLINICAL STUDY: Total nasal symptoms score: TNSS
Treatment
Data Follow-up — — p-value®
PSP extract” Mean (SD) Loratadine” Mean (SD)
Week 0 6.43 (1.87) 6.91 (2.58) 0.211
Total TNSS score

Week 3 4.26 (1.96)* 4.77 (2.09)* 0.139

(Score 0-12)
Week 6 4.03 (2.34)% 3.76 (2.12)* 0.473
Week 0 1.65 (0.80) 1.73 (0.88) 0.594

Runny nose
Week 3 1.10 (0.71)* 1.27 (0.74)* 0.170

(Score 0-3)
Week 6 1.07 (0.77)* 1.00 (0.70)* 0.564
Week 0 1.49 (0.78) 1.56 (0.90) 0.652

ltchy nose
Week 3 0.99 (0.72)* 1.03 (0.79)* 0.739

(Score 0-3)
Week 6 0.93 (0.80)* 0.77 (0.64)* 0.203
_ Week 0 1.83 (0.68) 1.99 (0.79) 0.205

Nasal congestion

Week 3 1.25(0.77)* 1.31 (0.71)* 0.592

(Score 0-3)
Week 6 1.12 (0.80)* 1.07 (0.73)* 0.731
. Week 0 1.49 (0.83) 1.73 (0.82) 0.094

Sneezing

Week 3 1.03 (0.80)* 1.16 (0.69)* 0.316

(Score 0-3)
Week 6 0.91 (0.74)* 0.93 (0.71)* 0.907

B Comparison between-group: Independent-Samples T Test, W Comparison within-group from week0: paired sample test
* Statistic significant (p < 0.05)

w0




IChapter 4: RESULTS AND DISCUSSION
UK1dnenagsssumaas

nru:uwnamaus CLINICAL STUDY: Measuring the cross-sectional area of
the nasal cavity with acoustic rhinometry (ARM) (cont.)

Treatment B
Data Follow-up W W p-value
PSP e>£cr_agt_ _I\Ae_an (SD) Loratadine” Mean (SD)

Week 0 [ 5.47 (2.41) ! 5.30 (2.24) 0.669
Left volume Week 3 : 6.33 (2. 57)* ' 5.78 (2.37) 0.186
Week 6 604 (2, 8_91 5.46 (2.29) 0.190
Week 0 [ 10.86 (3.82) ' 10.14 (3.91) 0.271

Total volume Week 3 ‘ 12.21 (4. 36)* ' 10.83 (3.84) 0.049*
Week 6 11.77 (4. 06) 10.60 (4.00) 0.089
Week 0 1.64 (0.37) 1.58 (0.31) 0.295
Dis R (cm) Week 3 1.58 (0.27) 1.58 (0.31) 0.968
\ANAAL £ 1 £2 (N 21) 1 EE (N N0\ N NOAN

The MCA on the left before spraying was measured equal to 0.65:1.18 cm? and after nebulization of 3% ephedrine
solution to reduce nasal congestion caused by swelling of the nasal mucosa. The values obtained before
nebulization showed that the MCA tended to increase, while the distance from the anterior opening of the nose to
the distance tended to decrease after nebulization (Tantilipikorn, P.).

Antihistamines can help reduce symptoms of sneezing, runny nose, nasal itching, watery eyes,
and itchy eyes but have less effect on nasal congestion (Hanwiwatvong,2008).

%0




Prab-Chompoo-Taweep remedy
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Miss Areeratna Jai-aue (/n vitro)
Miss Suphasuta Leangpanich (Clinical Trial Phase II)
Miss Sarocha Phungern (/n vitro, product development)

Mr. Pattarapol Pusiripinyo (/In vivo
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Benjakul for Antiallergy

Original Article

A Comparative Study of the Clinical Efficacy and Safety
of Benjakul Extract and Loratadine in Allergic Rhinitis
Patients: Double Blind, Randomized Controlled Trial

Houngiam K, M5', Chanvimalueng W, MD?, Itharat A, PRD*, Mukkasombut N, M5c*

' Sadent 0 Applied Thal Traditional Medidne, Facalty of Medicine, Thaimmasal Unbeersity, Pathum Thami, Thatkisd
* Department of Diodaryngology, Faoulty of Medicine, Thammasat University, Puthium Thami, Thaikand
! Depeirt s of Applbed Thod Trsditional Medicine, Faculty al Meditine Thammasst University, Pathun Thani, Thailand

* Center of Excedlence sn Applied Thad Traditioas] Medicine Besearch (CEATME), Fanalty af Mediciee, Thammasat Usiversity, Fathoe Thanl,
Thatland

Bockgroand, Benjakul semedy (BJK) i5 a tradigional Thal berlol medicine presceibed as an sbaptagen and for treaiment af
several diseases. Previous in witre study showed that ethanelic extract of Bj K exhibived potent anti-allergic activity by reducing
the releass of f-hexosaminidase @ REL-2H3 cells.

Obfective: To investigate the dinical efficacy and safety of BJE extract in allergsc rhinitis patients compared with loratadine
trieatmeEnt,

Materials and Methads: A phase 2, deuble blind clinical vial, randomized controlled trial was designed 1o irvestigate efficacy
and safety af BJE n mild to moderate allergic rhinits patients. In the present study, 60 patients diagnosed as allengic rhinids by
otolanmenlogist were recraited, The patients were divided into two groups. Duning six wesks of treatment, the experimental
.&,ru-up |:1:-:l:1'."|:-:1 A0a mg."d:w al l!u.' BK LII.TI:.‘I. .m:l the 4.'-|.'-n1.|'u| Eroup win treated with 14 mg."rJ.t:.' o lortadine, All ;'.u.l:lcul_‘i

AT Az TR

J Med Assoc Thai 2019; 102(10):1-7




Ginger Extract capsules

for Treatment of Allergic Rhinitis Patients

Waipoj Janwimaluang
Rosarin Yamprasert
Arunporn Itharat

Nichamon Mukasombat




- Ginger

30
o5 24.08 + 2.44

20

|Cs0 + SEM

15 12.62+1.03

10

Ginger CPM

Anti-allergic activity by inhibit B-
hexosaminidaseon RBL-2H3 cells

Bioactitivity

854+1.34

0.09 +0.01

Ginger Prednisolone

Anti-inflammatory activity
by NO inhibitory on RAW 264.7



HPLC

6 - shogaol

Ginger

6 - gingerol

=19.65 mg/g

9

=71.13mgl/g




Comparative Study of Efficacy and Adverse
Effects of Ginger Extract and Loratadine

for Treatment of Allergic Rhinitis Patients
- (Clinical Trial Phase II)




Double blind randomized control trial

Select volunteer

l

Participants (n=80)

l
Control Igroup (n=40) Experimental group (n=40)
! )
- Taken loratadine 1 cap “ - Taken Ginger extract 2 cap

(10mg)/pc/Morning + (125 mg) /pc/Morning
- - Taken Ginger extract 1 cap

- Taken Placebo 2 cap (500 (125 mg) /pc/ Evening

Placebo 1 cap

mgq) /pc/Evening

vation |

Evaluation



The score of total nasal symptoms scores of

ginger extract and loratadine.

Treatment
Ginger extract Loratadine

Week 0 7.48 (1.96) 7.38 (2.32) 0.835

Total TNSS score Week 3 4.30 (2.47) tt+ 4.33 (2.57) tt+ 0.989
Week 6 3.42 (2.80) t1+ 4.11 (2.56) t1+ 0.276

Week 0 2.00 (0.82) 2.00 (1.04) 1.000

Runny nose Week 3 1.19 (0.82) ttt 1.28 (0.91) tt 0.812
Week 6 0.89 (0.78) ttt 1.14 (0.96) ttt 0.231

*Data represent mean (SD), **Statistical analysis: repeated measured ANOVA, tSignificant difference from day 0 within group (P

<0.05), ttsignificant difference from day 0 within group (P < 0.01), andt++significant difference from day 0 within group (P < 0.001).

*¥** Statistical analysis: Independent two-sample Student’s t-test



Follow-up

The score of total nasal symptoms scores of

ginger extract and loratadine.

Treatment

Ginger extract

Loratadine

p-value***

Week 0
Week 3
Week 6
Week O
Week 3
Week 6
Week 0
Week 3
Week 6

itchy nose

nasal congestion

sneezing

1.65 (0.86)
0.89 (0.88) ttt
0.81 (0.88) ttt

2.32 (0.62)
1.19 (0.81) ttt
1.00 (0.16) ttt

1.50 (0.99)

1.03 (0.93)

0.72 (0.81)

1.60 (0.87)
0.81 (0.79) ttt
0.86 (0.87) ttt

2.15 (0.77)
1.31 (0.95) ttt
1.28 (0.88) t+
1.62 (0.93) ttt
0.94 (0.71) ttt
0.83 (0.77) ttt

0.797
0.796
0.789
0.265
0.718
0.204
0.561
0.681
0.555

*Data represent mean (SD), **Statistical analysis: repeated measured ANOVA, tSignificant difference from day 0 within group (P <0.05),

t++significant difference from day 0 within group (P < 0.01), andtt+significant difference from day 0 within group (P < 0.001).

*¥*¥* Statistical analysis: Independent two-sample Student’s t-test



_{ % 3 The acoustic rhinometry parameter of
ﬁ% ' ginger extract and loratadine.

Treatment
Follow-up
Ginger extract Loratadine
Week 0 3.95 (1.11) 3.53 (1.16) 0.103
Volume estimates of the right
Week 3 4.28 (1.28) 3.65 (0.87) 0.014*
nasal cavity (cm?)
Week 6 4.25 (0.99) 1 3.67 (1.15) 0.027*
Volume estimates of the left n Week 0 3.83 (0.98) 3.62 (1.04) 0.365
asal cavity (cm?) Week 3 3.95 (1.18) 3.84 (1.21) 0.685
Week 6 4.38 (1.42) t 3.63 (1.20) 0.018*

*Data represent mean (SD), **Statistical analysis: repeated measured ANOVA, tSignificant difference from day 0 within group (P <0.05),
ttsignificant difference from day 0 within group (P < 0.01), andtttsignificant difference from day 0 within group (P < 0.001).*** Statistical

analysis: Independent two-sample Student’s t-test



The score of quality of life of ginger extract

Follow-up

Week 0

Total RQLQ score Week 3
Week 6

Week 0

Activity limitation Week 3
Week 6

Week 0

Sleep problems Week 3

Week 6

ttsignificant difference from day 0 within group (P <0.01), andtttsignificant difference from day 0 within group (P < 0.001).*** Statistical

Ginger extract

2.98 (0.99)
1.88 (0.96) t1t
1.34 (0.95) t1t

3.95 (1.08)
2.64 (1.31) t1t
1.75 (1.27) t+t

3.00 (1.46)
1.87 (1.32) t1t

1.13(1.23) t1t

and loratadine.

Treatment

analysis: Independent two-sample Student’s t-test

Loratadine

3.12 (1.12)

1.92 (1.17) t1t

1.44 (1.06) t1t

4.32(0.99)

2.98 (1.41) t1t

2.15(1.36) t1t

2.93 (1.58)

1.50 (1.22) t1t

1.18 (1.24) t1t

0.547

0.881

0.660

0.119

0.279

0.211

0.827

0.209

0.861



Side effects of ginger extract and loratadi‘ne,

drowsiness 1 (2.78) 9 (25)

dry throat 4 (11.11) 7 (19.44)

fatigue 12.77) 4(11.11)

cons<tination 0 2 (] 33)



Table 7 Renal functions, and liver functions in safety 1ssue

Treatment
Data* Follow-up p-value***
Ginger extract Loratadine

Renal functions Week 0 11.81(3 47 11.50 (3.59) 0.698
BUN (mg/dL) Week 3 11.26 (2.48) 1132 (2.71) 0932
{ref range =7.0-18.0) Week 6 10,77 (3.32) 10.61 (2.26) 0.487
o _ Week 0 0.74 (0.18) 0.74 (0.18) 0.936

Creatinine (mg/dL) )
Week 3 0.76 (0.19) 0.75 (0.18) 0.687

(ref. range = 0.7-1.3) )
Week 6 0.74 (0.23) 0.75 (0.16) 0.246
Liver functions Week 0 21.13 (6.71) 20.85(8.73) 0.875
AST(UL) Week 3 19.81 (5.18) 2438 (14.68) 0.141
{ref. range = 15-37) Week 6 20.19 (6.92) 20.56 (3.93) 0.880
ALT (UL) Week 0 2B3B(1196)  27.05(1333) 0.641
(ref. range = 30-43) Week 3 27511292y  2951(20.52) 0.617
Week 6 26.78 (11.39) 2708 (12.28) 0.866

*Data represent mean (5D,

**Statistical analysis: repeated measured ANOVA, TSignificant difference from day 0 within group

(P =0.05), TTsignificant difference from day 0 within group (P = 0.01), and7TTsignificant

difference from dav 0 within group (P = 0.001).

*#% Statistical analysis: Independent two-sample Student’s t-test



-
-

ﬁ@* A Conclusions

o

: Ginger extract showed equally clinical efficacy in

treating allergic rhinitis when compared with Loratadine.

: Moreover, it also showed no toxicity in renal and liver. It
had no side effect on sleeping effect.

: Ginger extract capsule is a good choice of Allergic

rhinitis patients .
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Product Development of Musa sapientum

Extracts following by Traditional used




Thai Traditional uses

Banana ripe fruits have long been used in Thai Traditional medicine
for anti-allergy in children Male flower has been used for postpartum care.
Ripe peel was used for skin allergy.



Methodology 4

4

1. Plant materials and Extraction (Cont.)

Ripe pulp
Unripe pulp
Ripe peel
Unripe peel

Bract

AN A

flower

v v

Maceration Decoction Soaking

\ l
|

48 Samples




Anti-allergic activity "

4

IC,, (ug/ml) of Musa sapientum extracts on the release of
120 f-hexosaminidase in RBL-2H3 cells (Khaw Nuan)

100 88,87
80
60

40
20 1476 1498 15,58 16.67 17,42 20,19 2.2 2i3 Zli‘; I
N\ &



Banana tablet for antiallergy
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From fresh ripe pulp



Anti-allergic activity (Cont.)

¢ 4

IC.q (ng/ml) of Musa sapientum extracts on NO inhibitory activity

0 | 5133 92.43
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Emulsion stability of Musa sapientum Linn. cream product

4

1) Cooling-heating method

IC.,(mg/ml) of anti-allergic activity EC,, (mg/ml) of antioxidant activity

?:zz anti-allergic activity — antioxidant activity
30.00 -
25.00 0 0.12 100 0 21.65 100
20.00 1 0.08 133.3 1 27.87* 71.3
15.00 2 0.11 108.3 2 26.64* 77
10.00 — 3 0.15 75 3 28.23* 69.6*
5.00 5T OO TT— TSI TI—OTC 4 0.12 100 4 29.03* 65.9*
B f—— sy ——— 5 0.13 917 5 3165 538
0 1 3 5 4 L & 6 0.15 75 6 29.11 65.5
[Ketotifen (IC,, = 25.06 Jhg/ml)] Cycle

Asterisk (*) indicates a significant difference at the level p < 0.05, compared with cycle 0
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TTM mechanism of Pain

Hard work

Exercise

Earth element

+ wind element

Sitting ]
Posture-position of the }
[ -y Standing ]
walking

Naharu or Sen >

[, Wind element

accumulates at only

\ 4

+ Fire element

some area

A\ 4

+ water element

l

A 4

Muscle spasms

LAY

— Pain
(the area where the

wind element

fire element accumulates

Water element accumulates

accumulates)

Y

Redness and/or heat

L 2
Swelling




Myofibril
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|
Naharu / Sen (uw;g viva 1)

In Thai traditional medical
theory, Naharu or Sen (muscle
myofascial and tendon ) is the

route that the wind element
moves and the blood ﬂovvs.V

Normal conditions

: . . N : . . .
71 3 o
The wind element Blood

Abnormal conditions

+ <4+
Blood

Water and fire
element

Pain

Water and fire element

%

+++ Thewind Muscle
spasms
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Molecular Pathogenesis of Osteoarthritis

Inflammation area

Synovium

breakdown
products
‘u

PA/Plasmin _
Latent MMPs —» Active —»

MMPs
}V@ Aggmn?nasas/'

TIMPs <—
PA inhibitor IL-1

Cartilage

Mechanical
forces

/ 1\

(Krasnokutsky et al., 2008; Kapoor et al., 2011; Vina and Kwoh, 2018; Palazzo et al., 2016)



Three element imbalance cause of diseases

Minor

¢
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Sour Taste

7

J

Bitter, cool and tasteless

Wind

0L

*Pain Um, 19U
*Numbness U1
*Fatigue DOUN
oStiffness naLHoL

®Seizures YN

Major element

Spicy, fragrance
( vasodilator, distribute heat in

body)



Principle of Thai Traditional Medicine:

laste of Herb as indicator.of pharmacological activities

® Spicy taste is used in TTM for increasing blood circulation , treat Cardiovas
cular Diseases, reduce pain. This taste can prevent and treat diseases ca
use from wind element or diseases related to blood circulation because

they had main ingredient to be volatile oil or terpene compound.

® Example; pepper, long pepper, ginger, turmeric are vasodilator and

anti-inflammation

® Fragrance taste is used for wind element to help for cerebral blood flow

and to be antipletlet aggregation (coumarin). Example : Citrus spp.



Spicy herb = anti-inflammation, pain, vasodilatation

Herbal from Zingiberaceae Family

4 _1-_'-;". 2 J‘tw‘_.
. Ginger

(3700, 169, 9)



Spicy herb = anti-inflammation, pain, vasodilatation

Herbal in Piperaceae Family

Piper retrofractum ,

Long Pepper (203, 242,

Piper nigrum Black Pepper
(83, 226, 5)

L R T I..|I:|Ii||¢_..
by Sudarat (Hoembia !

Piper r/beSOIdes Wall Sakan: (2,2420)




The TTM remedy for pain Treatment in TTM book

The most frequently used medicinal plants in Rok-ni-tan scripture

to treat OA. (total 12 recipes)

Black pepper
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THAI TRADITIONAL MEDICINE

The most frequently of medicinal plants in 4 scriptures used to

treat OA. (total 61 recipes)

Order Medicinal plant Frequency
1 Piper nigrum. 36
2 Zingiber officinale. 31
3 Piper retrofractum. 22

(Foundation of Thai Traditional Medicine, 2009)
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Benjakul and Antiinflammation

Plumbago indica Zingiber officinale Piper interruptum



120
100
80
60
40
20

IC;, of Benjakul extracts and components
on COX-2 inhibition

100 100 100
95%ethanol
m water
30
10 11.79 10:88
5.82 5.22 - f fEle 083 1
Benjakul Piper chaba Piper Piper Plumbago Zingiber
sarmentosum  interruptum indica officinale

1.8 0.08 1.03

Myristicin Plumbagin Methylpiperate Piperine Sitosterol 6-Gingerol




IC,, of ethanolic extract of Benjakul and plant components
on NO inhibition

30

25
22(42
20.8 21758
20

16.61
15 14}06 13144

10
5

0

(ng/ml) Benjakul Piper chaba Piper Piper interruptum Plumbago indica Zingiber

sarmentosum officinale

Positive control= Indomethacin (IC,, =56.78 pM, 20.32 ug/ml)

The water extract of Benjakul had no antiinflammation by NO inhibitory effect

but its ethanolic extract show better effect than indomethacin



Anti-inflammation (in vivo)

Ethyl phenylpropiolate (EPP)-induced ear edema of rats

{ -
PDrus Dose SizelimmiN - EDRI%%]
Control 158
Phenylbutazone 1 mg/ear 66.67 58
BJK 1 mg/ear 63.33 60

(EDI or edema index=% inhibition of edema)

Benjakul showed higher anti-inflammatory action than phenylbutazone
(Steroidal drug)



4 ) The Clinical Efficacy and Safety of
Clinical Study Benjakul Remedy in Primary OA knee

_ y compared with Diclofenac

Patthamaporn Ratchawat 3 7 [
Assoc. Prof. Piya Pinsornsak , MD )/)f 4 5)\2

Faculty of Medicine , Thammasat University



Treating Primary Osteoarthritis of Knee
Benjakul recipe VS diclofenac

Methods : A phase 2, double blind, randomized, and controlled trial

. were diagnosed Ir A
with anary

OA knee )

N=42 N=42 ® O

,ﬁ\ { Benjakul ] [Diclofenac m




Treating Primary Osteoarthritis of Knee
Benjakul recipe VS diclofenac

Methods : A phase 2, double blind, randomized, and controlled

b @ O
7 Benjakul Diclofenac
100 mg 3 times /day 25 mg 3 times per day
® @ ®
D D D
N A N

EFFICACY :

visual analogue scale (VAS)

SAFETY :

clinical signs and symptoms
100-meter walk times

the Modified Thai WOMAC

Index scores

complete physical
examination

renal and liver function

the global assessment




The efficacy outcome of Benjakul recipe VS Diclofenac

WOMAC index score

Day 0 16.19 (7.16) 18.69 (7.06) 0.119™
Pain index Day 14 14.65 (9.37) 13.54 (7.75)"" 0.937™
Day 28 10.38 (9.26)™" 10.89 (6.75)"" 0.383™
Day 0 5.4 (3.47) 7.48 (5.08) 0.056™
Stiffness index Day 14 4.93 (4.15) 5.3 (3.89)"" 0.541™
Day 28 3.79 (3.84)"T 4.34 (3.54)™" 0.333"
Physical function inde Day 0 49.73 (19.93) 59.8 (26.19) 0.062"
X Day 14 45.92 (26.73) 42.79 (22.88)"" 0.919™
Day 28 31.84 (25.09)"" 34.63 (22.59)"" 0.43™
Day 0 71.49 (27.64) 85.68 (35.5) 0.051™
Total score
Day 14 65.79 (39.2) 60.87 (30.75)"" 0.927™
Day 28 46.32 (37.26)'" 49.87 (30.09)™" 0.363™

*Data represent mean (SD),
**statistic analysis: "Mann-
Withney U test

"Significant difference from
day 0 within group (P value<
0.05),

Msignificant difference from
day 0 within group

(P value<0.01), and
significant difference from
day 0 within group

(P value<0.001)



The safety issue of Benjakul recipe VS diclofenac

Blood Pressure

Blood pressure

, Day 0 126.6 (12.82) 126.26 (17.24) 0.92'
Systolic blood pressure
Day 14 126.25 (15.24) 128.05 (15.28) 0.601°"
(normal < 140 mm.Hg )
Day 28 122.64 (12.41) 125.22(14.59) 0.411"
. . Day 0O 81.90 (9.23) 78.31 (8.5) 0.067"
Diastolic blood pressure
Day 14 79.8 (9.07) 81.95 (12.43) 0.382"
(normal < 90 mm.Hg )
Day 28 80.26 (8.43) 80.61 (10.97) 0.875"

*Data represent mean (SD), **statistic analysis: mMann-Withney U test
tSignificant difference from day 0 within group (P value< 0.05), ttsignificant difference from day 0 within group
(P value<0.01), and tttsignificant difference from day 0 within group (P value<0.001)



The safety issue of Benjakul recipe VS diclofenac

Renal functions

BLOOd urea nitrogen Day O 1324 (37) 133 (34) qu-lt
; BUN (mg/dL) Day 14 13.05 (3.98) 14.84 (3.67) " 0.041"
(refrange = 7.0-18.0) Day 28 12.9 (3.29) 15.38 (3.82) 1 0.003

Day 0 0.71 (0.19) 0.7 (0.17) 0.865™
Creatinine (mg/dL) -
Day 14 0.73 (0.18) 0.73 (0.17) 0.821
(ref.range = 0.7-1.3)
Day 28 0.69 (0.17) 0.73 (0.17) " 0.424™

*Data represent mean (SD), **statistic analysis: mMann-Withney U test
tSignificant difference from day 0 within group (P value< 0.05), ttsignificant difference from day 0 within group

(P value<0.01), and tttsignificant difference from day 0 within group (P value<0.001)



The safety issue of Benjakul recipe VS diclofenac

Liver functions

Liver functions

Day 0 23.6 (10.68) 23.12 (8.27) 0.993™
AST (U/L) (ref.
ST{UL) ()re S Day 14 25.28(11.34) 28.1 (10.67)" 0.157™
e = 15-37
Day 28 25.03 (11.8) 26.6 (8.49)" 0.096™
Day 0 39.6 (12.2) 40.69 (15.1) 0.816™
ALT (U/L) (refran i
. Day 14 39.65 (14.36) 4577 (15.28) 0.016™
ge = 30-
Day 28 40.33 (14.6) 44.92 (14.53)" 0.107™
Day 0 90.45 (18.19) 90.38 (22.6) 0.987"
ALP (U/L) (ref.ran .
0136 Day 14 90.95 (18.84) 97.38 (24.52) 0.194
ge = 50-
Day 28 91.49 (19.51)  100.82 (30.53)" 0.113

*Data represent mean (SD),
**statistic analysis: mMann-
Withney U test

tSignificant difference from
day 0 within group (P value<
0.05),

ttsignificant difference from
day 0 within group (P
value<0.01), and
tttsignificant difference from
day 0 within group (P
value<0.001)
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Background. The purpose of this study was 1o investigate the clinical efficacy and safety of Benfakuol {BJK) extract for treating
primary ostecarthritis (0A) of the knee compared with diclofenac. Methods. A phase 2, double blind, randomized, and condrolled
study was conducted. The BJE group received 300 mg of BIK extract per day, while another group received 75 mg of didofenac
per day. All patients were followed ap at 14 and 28 days. The changing of visual analopue scale {WAS) for pain, 100-meter walking
times. the modified Thai WOMAC index scores. and the elobal assessment were evaluated for efficacy. For safetv issue. clinical



Conclusions

Benjakul can reduce inflammatory effect by COX2 , NO inhibitory in vitro and

can reduce edema in animal model

BJK also showed equal clinical efficacy in humans by relieving symptoms of

OA knee when compared with diclofenac

It improved the physical functions in daily life with less systemic side effects.

BJK is a good alternative choice for treating osteoarthritis of the knee.
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Contact Organic Farming for Quality control ,7‘
of Raw materials
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In vitro study: Anti-inflammatory activity

NO inhibition activity
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Toxicity study &

Acute Toxicity single oral TOXiCity Study

administration with SHT recipe extract
at the dose of 5000 mg/kg body weight Q

did not significantly cause acute toxicity

Chronic Toxicity the doses of 10, 100

and 1000 mg/kg body weight was oral
feeding both male and female rats daily for
270 days that does not produce chronic

toxicity

(lharat A. and Sireerattawong S., 2014)



Sahastara Tablet and cream

Oral medicine
tablet

capsules

Dosage form

Topical medicine
cream

Development

nano spray film coat
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Pharmacokinetic of SHT extract capsulre in healty volunteer

(clinical trial phase I)

Pharmacokinetics study Concentrations time profile
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Original Article

The Clinical Safety of Sahastara Remedy Ethanolic Extract
Capsules in Healthy Volunteers

Puritat Kanokkangsadal MSc*, Preecha Wanichsetakul MD®, Arunporn Itharat PhD*

* Department of Applied Thai Traditional Medicine, Faculty of Medicine, Thammasat University, Pathum Thani, Thailand

* Department of Obstetrics and Gynecology, Faculty of Medicine, Thammasat University, Pathum Thani, Thatland
! Center of Excellence in Applied Thal Traditional Medicine Research, Thammasat University, Pathum Thani, Thailand

Background: The Sahastara [SHT] remedy is a Thai traditional medicine which has long been use for muscle and joint pain treatment.




Sahastara Remedy Capsules in Osteoarthritic

Knee patients compared with diclofenac
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Volunteer

announcement (n=69)

Screening (n=69)
-Hx , PE
- X-rays, Laboratory test

Simple allocate
(n=66)

- ;
SHT group
: (n=33)
=\
il .
: Follow up 14 Day
-Loss follow up(n=2)
. - Stop treatment (n=0)
\ /
| y
Follow up 28 Day
-Loss follow up(n=2)
- Stop treatment (n=0)
J
N
Analysis (n=31)
- Data Exclusion(n=0)
J

Diclofenac group

(n=33)

Follow up 14 Day
-Loss follow up(n=2)

- Stop treatment (n=1)

Y4

Follow up 14 Day
-Loss follow up(n=2)

- Stop treatment (n=1)

.
)
*

\(

Analysis(n=30)

- Data Exclusion(n=0)

2




Clinical Trail Phase Il compare with Diclofenac

Mean of VAS

Pain evaluated by VAS

=

o

=
|

350

3.00 —

2.0 -

F/u time

Treat

The efficacy of SHT

Sahastara remedy ShOW nO

significant different
from Diclofenac in
treatment in OA knee
patients and muscle

strain patients.



Safety

.I-j. Treatment
Data* Follow up p-value**
SHT Diclofenac
. Liver Functions
Day 0 28.00(19.50) 22.33(10.35)
AST(U/L)
Day14 25.77(12.54) 30.50(20.88) 0.452"
(ref. range=15-37)

Day28 21.61(7.05) ' 29.00(14.93) '
o Dayo 46.48(23.94) 40.90(12.92)
| |

ALT (U/L
! o Day14 44.13(23.95) 55.70(36.66) ™" 0.002"
|

: (ref. range=30-65) :

: Day28 41.03(11.45) 56.37(32.33) """ :
Day 0 108.26(25.95) 98.27(23.26)

ALP
Day14 110.13(46.30) 98.23(21.85) 0.198'
(ref. range=50-136)

Day28 113.84(35.68) 106.17(30.68) '

*Data represent mean (SD), **Statistic analysis: '= Repeated measured ANOVA , '=Friedman’s test
"= significantly difference from day 0 (P<0.05), " =significantly difference from day0 (P < 0.01),
T —significantly difference from day0 (P<0.001)
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Irritation study for
SHT cream

in healthy volunteer



Patch Map
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. White petrolatum

. Creambase

. 0.5% SHT in White petrolatum
1% SHT in White petrolatum

. 3% SHT in White petrolatum

. 5% SHT in White petrolatum

. 0.5% SHT in Creambase

. 1% SHT in Creambase
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. 3% SHT in Creambase
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11.SHT cream w/o SHT extract
12.SHT cream
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Efficacy and Safety of

SHT cream

on OA knee



Comparison of total score of WOMAC between

SHT cream with Diclofenac cream in OA knee patients

50 26.87 299
40 18.87 16.1
14.6
30
= 11.53
% 20
: 10 } }
O : 4
10 JuSuau Jun 7 Sufh 1a
ANSARNIUNE
Day of follow up treatment
Sahastaral% (n=30) Diclofenac cream1% P-value
(n=30)
Total score of pain index Day o 26.87 £14.071 29.90 %+ 12.850 0.603"
Day 7 14.60 * 11.811 18.87 * 15.500 0.108"
Day 14 11.53 £ 9.261 16.10 *+ 17.771 0.009"




Eff‘ icacy and Safety of Topical Sahastara remedy extract in Pri
4nary Knee Osteoarthritis Comparing with Diclofenac gel an”
d Capsicum gel (Clinical trial phase Il ‘

Chakrapanpong Threrapanithan

Faculty of Medicine, Thammasat University




Compliance with ethical codes “

1. The study protocol was in compliance with
the Declaration of Helsinki (1989 revision)

e ——— and approved by the Human Research

' ——.- Ethics Committee of Thammasat University
no.1 (Faculty of medicine) with reference
number: MTU-EC-TM-2-191/61.

2. All of the enrolled participants returned

their sisned informed consent forms.




Preparation of research drug preparation, controlled

and standard drug (cont.)

Manufactured and packaged Sahastara extract creams in foil package

(approximate net of 2.2 ¢) to blinded for volunteers




Preparation of research drug preparation, controlled |

and standard drug (cont.)

1% diclofenac gel (Voltaren ® Emulgel ® ) (1A 752/41) are purchase from DKSH
(Thailand) CO.,LTD. and blinded package for similar to Sahastara extract creams



Preparation of research drug preparation, controlled f'

and standard drug (cont.)

> BANGKOK DRUG CO.LTD
- 'ﬁfmﬁf pRUREI T

0.0125%% w/w of capsaicin (Capsika® gel) (G 446/47) gel are purchase from Bangkok

Drug CO,,LTD.and blinded package for similar to Sahastara extract creams



Preparation of research drug preparation, controlled

and standard drug (cont.)

Packaging




Sample size calculation

For Demonstration Cnly

Hotes:

1. {/v# option or —set maxvar—) 5000 maximum wariakles

. Bampai 10 14 36, =d1(7.81) =d42({15.3%8) power(.80) prel(ld) post(2) rlil{0.5)

Estimated sample size for two samples with repeated measures

Assumptions:

alpha = 0.0500 (two—-sided)

poWwer = 0.8000

ml = 10

m2 = 14 96

sdl = 7.81

sd2 = 15.498

n2/nl = 1.00

nurker of follow-up measurements = 2

correlation between follow-up measurements = 0.500

number of baseline measurements = o

Method: POST

relative efficiency = 1.333
adjustment to sd = 0.866
adjusted sdl = 6.T7T64
adjusted sd2 = 13.83%9

Estimated reguired sample sizes:
nl = 76
nl = 76

method (change) and method{ancowva) may only ke used with bkaseline measurements

The sample size of 251 was determined
based on a total WOMAC score of the
previous research “Efficacy and Safety of
Topical Sahastara remedy extract in Primary
Knee  Osteoarthritis ~ Comparing  with
Diclofenac g¢el (Clinical trial phase II)” a
meantSD of 10%7.81, 14.96%x15.98 for
treatment group and control  group

respectively

(Suakitiikul et al., 2020)



Inclusion criteria

4

. Participants may be male or female and must be between 40 and 80 years of age and
not during pregnancy.

. History taking, physical examination and laboratory results was exhibited for normal
results.

. Participants will have been diagnosed with primary OA of the knee, as based on the
ACR clinical classification criteria and 1-3 stage of Kellgren-Lawrence stage.

. Not use drug abuse

. Participants will understand the research and will could follow the instructions during
the study.

. Not in another research project



Exclusion criteria

. Uncontrolled hypertension (>140/90 mmHg)

2. BMI > 32

3. Underlying diseases: Heart diseases (Congenital Valve Disease, Arrhythmia,
Heart failure), Liver diseases, Renal diseases

4. A history of herb drug allergy and NSAIDs allergy

Requiring knee surgery in the next few months use of intra-articular

corticosteroid injections in the past three months



Withdrawal or termination criteria
.

1. Occurrence of adverse events to subjects such as severe skin
irritation, allergic skin rash and dermatitis.

2. Participants do not follow the suggestions during the study.



Study design and Methodology
¢ ¢

This study will be start after approved by the Medical Ethics Committee of

Randomized-conirolled trial 5 L
the Faculty of Medicine, Thammazat University

5_; * Exclusion criteria
Ctntt.':r l

o s Information consent

M‘ 1 [nc]umnn criteria

Center 2 Center 3

Target population Subjects research

{Multiple centers)

Screening

Random allocation

Study group

Control group




Collect data by case record form

v

v
v
v

Study design and Methodology (Cont.) I

Age, BMI

Vital signs

Sign & symptoms
Laboratory results

(Liver function test, Renal

function test)

Gl i 'i'ﬂ“?

Standard group Study group

Active control group

2 ¢ Voltaren”

2 g Capsika" gel 2 g Sahastara cream

Emulgel ® (0.0125%% w/w of

(1% of Diclofinac) capsaicin)

SR

apply on the knee with at a 3 tumes daily

(1% w/w of Sahastara

remedy extract)

V2



Screening

Study design and Methodology (Cont.)

Collect data by case record form

Vol group

@ ¢ Day0  Day7 Day 14 Day 28§
SHT group Follow up Bollowr-up Follow up
I : Assessment

| Efficacy assessment < i

:? Safety assessment

Cap group
v"  Visual analogue Scale (VAS) v" History taking & Physical examination
v WOMAC index v" Blood chemistry (Screening, Day 14,
v KOOS Day28 only)

& 2

Statistical Analysis




Study design and Methodology (Cont.)
4

Assessed for eligibility (n=252)

T Randomized
Study group Control group Control group
Allocated to Sahastara extract cream Allocated to Diclofenac gel Allocated to Capsicum gel

(n=84) (n=84) (n=84)




Results and discussion

4

Randomized-controlled trial

King Narai hospital
(Lopburi)

Target population (Multi-centers)

Tsawnumauwfewerpmes
Frvuth

_

ca ] T
g e e S

Dansai Crown Prince Hospital Banpraek Hospital

(Loei) (Ayutthaya)




Results

Total volunteers (n=263)

BETARY

D) [

Study group
Allocated to Sahastara extract cream

(n=80)

Control group
Allocated to Diclofenac gel

(n=90)

Control group
Allocated to Capsicum gel

(n=%4)

Follow up on day 7 (in=87)

Follow up on day 7 (n=90)

Follow up on day 7 (n=78%)

Follow up on day 14 (n=585)

Follow up on dayv 14 (n=90)

Follow up on day 14 (n=77)

Follow up on day 28 (n=85)

Follow up on day 28 (n=90)

Follow up on day 28 (n=76)

Analysed (n=251)
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Results

Collect data at King Narai hospital (Lopburi)

History taking and physical examination

Pain assessment by VAS

(After 100 meters walk test)




Results
L 2

Collect data at King Narai hospital (Lopburi)

Efficacy assessment by WOMAC and KOOS Prescribing the research medications for patients
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Results
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Collect data at Dansai Crown Prince Hospital (Loei)

History taking and physical examination

Famn assessment by VAS
(After 100 meters walk test)




Results

Collect data at Dansai Crown Prince Hospital (Loel)

Efficacy assessment by WOMAC and KOOS

Education for exercise




Results

Collect data at Banpraek Hospital (Avyutthaya)

History takmyg and physical exammation Pam assessment by VAS

(A Ter 100 meters walk test)




Results
L 2

Collect data at Banprack Hospital ( Ayutthaya)

Efficacy assessment by WOMAC and KOOS ‘ Prescribing the research medications for patients




Results

¢

Baseline characteristics of patients

Characteristics Sahastara extract cre | Diclofenac gel Capsicum gel p-value
am (n=90) (n=76)
(n= 85)
Male, Number(%) 11 (12.94%) 13 (14.44%) 12 (15.79%) 0.88°
Female, Number(%) 74 (87.06%) 77 (85.56%) 64 (84.21%)

Age(years), Mean(SD) 61.92 (9.85) 63.47 (8.62) 62.57 (9.78) 0.55%
Weight(kg.), Mean(SD) 61.94 (9.60) 61.18 (9.86) 61.07 (11.45) 0.84°
Height(cm.), Mean(SD) 156.89 (7.23) 156.47 (6.94) 156.30 (7.03) 0.86"
BMI, Mean(SD) 25.08 (3.57) 25.03 (3.86) 25.01 (4.05) 0.99°

*Statistical analysis: © =

one-way ANOVA, © = Chi-square test




Results
2

Baseline characteristics of patients (Cont.)

Characteristics Sahastara extract cre | Diclofenac gel Capsicum gel p-value
am (n=90) (n=176)
(n= 85)

Walk 100 meters, mean (SD)

Knee pain level VAS (mm) 51.51 (24.67) 53.92 (24.26) 54.63 (25.32) 0.70°
100 meters walk speed rate. ( 1.06 (1.09) 0.92 (0.25) 0.93 (0.67) 0.29*
m/s)

*Statistical analysis: a = one-way ANOVA




Results
2

Baseline characteristics of patients (Cont.)

Characteristics Sahastara extract cre | Diclofenac gel Capsicum gel p-value
am (n=90) (n=176)
(n= 85)

WOMAC index, mean (SD)

Pain index 51.51 (24.67) 53.92 (24.26) 54.63 (25.32) 0.70°
Stiffness index 2.21(12.77) 1.76 (1.66) 2.21 (1.83) 0.13*
Physical index 24.26 (12.77) 25.81(13.58) 25.24 (14.58) 0.75°
Total score 34.44 (16.74) 35.43 (17.86) 34.76 (19.26) 0.93%

*Statistical analysis: a = one-way ANOVA




Results
2

Baseline characteristics of patients (Cont.)

Characteristics Sahastara extract cre | Diclofenac gel Capsicum gel p-value
am (n=90) (n=76)
(n= 85)

KOOS index, mean (SD)

Pain index 13.07 (5.98) 13.80 (6.70) 12.79 (6.84) 0.58"
Other symptoms index 9.11 (4.07) 8.59 (5.19) 8.64 (5.27) 0.75%
Activities of Daily index 22.71 (13.82) 22.48 (13.46) 21.89 (14.35) 0.93%
Sport and Function index 11.99 (4.84) 11.56 (4.98) 11.50 (5.67) 0.80°
Quality of Life index 9.14 (2.95) 8.94 (3.46) 8.64 (3.24) 0.62°
Total score 66.01 (27.85) 60.13 (30.62) 63.47 (31.32) 0.43°

*Statistical analysis: a = one-way ANOVA




Results
L

Baseline characteristics of patients (Cont.)

Characteristics Sahastara extract cre | Diclofenac gel Capsicum gel p-value
am (n=90) (n=176)
(n= 85)

Kellgren and Lawrence X-ray grade (n, %)

Grade 1 2(2.35) 4 (4.44) 5(6.58) 0.70°
Grade 2 44 (51.76) 50 (55.56) 39 (51.32)
Grade 3 39 (45.88) 36 (40.00) 32 (42.11)

*Statistical analysis: a = one-way ANOVA

| ()
: : _




Results

Comparison of KOOS scores between the groups that

Knee-related Day 0 .14 (2.95) 8.94 (3.46) 8.64(3.24) 0.62¢
Quality of Life Day 7 7.84 (2.85) 7.84 (3.06) 8.09(3.31) 0.84°
index Day 14 7.38 (2.54) 7.57 (3.45) 8.12 (2.99) 0.28"
Day 28 6.48 (3.49) 6.50 (2.89) 6.30 (3.18) 0.91°

Total score Day 0 66.01 (27.85) 60.13 (30.62) 63.47(31.32) 0.43°
Day 7 54.89 (26.49) 51.50 (27.80) 55.17(28.90) 0.63"

Day 14 51.94 (24.34) 49.58 (26.57) 55.03(25.62) 0.39°

Day 28 4398 (27.81) 40.34 (25.23) 43.53 (27.96) 0.63"

*Data represent mean (SD), **Statistic analysis: a= One-Way ANOVA




1.

3.

Conclusions

4

The baseline data analysis of volunteers (n = 251) participating show no significantly (p> 0.05) in terms of age.
weight, height, body mass index (BMI), pain scale (VAS), the WOMAC Index score, the KOOS index score and the
radiographic grading.
The clinical trial results showed that the Sahastara ethanolic extract cream had the ability to relieve pain,
reduce inflammation, improve daily life activities, decrease the WOMAC scores, the KOOS scores and 100
meters walk speed. Comparison of all between Sahastara ethanolic extract cream, diclofenac gel and capsicum
gel showed no significant difference (P > 0.05).
The previous study of efficacy and safety of Sahastara cream for topical use found that no side effect for 14
days (Suakitiikul et al., 2020). This study confirms the results of previous studies of 251 arthritis patients who
received Sahastara extract cream for 28 days and expressed of liver function tests (AST, ALT and ALP levels)
and renal function tests (BUN, Creatinine) due to diclofenac gel and capsicum gel showed no significant
difference (P > 0.05).

This report can be supported by using topical Sahastara extract cream

for relief pain in primary osteoarthritis patients.



1.

Recommendations

N4

Main ingredient of Sahastara is pepper and many other spicy herbs Although it has been developed into a
topical extract cream, when applied to the skin, it may still feel slightly hot less than capsicum gel. Unlike
diclofenac, it doesn't feel hot or cold. Therefore, when the effectiveness is not different, the selection depends
on the suitability. and individual satisfaction. For patients with sensitive skin, capsicum gel is not recommended.
because it can cause the most irritation.

The further studies of the Sahastara extract cream should focus on safety and long terms use on a larger

sample size in clinical trial phase IV.

Proportion (g)
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Effectiveness of Herbal Poultice for
Knee Pain Relief Among Patients with
Osteoarthritis of Knee in service TTM clinic

Thammasat Medical Journal, Vol. 18 No. 1, January - March 2018

Phiyaphon Poonsuk* Suchada songphasuk*

Merisa jantha* Netraya Nimpitakpong** Kitrawee Jiraratsatit®

Faculty of Medicine, Thammasat University




Herbal Poultice ingredients

Spicy taste

* B

P. nigrum P. retrofractum Z. zerumbet C. aromatica Z. montanum

Sour

: — e

Citrus hystrix, kaffer lime

.II \

Gynura péudochina

Tamarin leaves
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Herbal Poultice Project

pasted on both knees for
15 minutes 3 days

were diagnosed
with Primary
OA knee



Method
The research design ©

- a quasi-experimental with a one group pretest-posttest design implemented in
the knee OA patients.

The experimental sroup

* 36 participants
The herbal poultice

= pasted on both knees for 15 minutes

The activity

. done for 3 times adjoining for 3 days.
Data were collected by

> “Western Ontario and McMaster University, WOMAC”

Interview schedule were analyzed by

> analytical statistics, paired t-test for comparing mean within group.
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4

Average scores befor

Pain 3.74 1.22 <0.001
e and after the expe
- : : Stiffness 3.56 1.06 <0.001
riment on pain, stiffn
ess, knee usability Knee usability 3.63 1.11 <0.001
and walking time
Walking time 4.35 3.64 <0.001

Knee OA patients in the post experimental group had significantly decreased
knee pain, joint stiffness time, time to walk and improved knee function

comparing with pre-experimental group (p < 0.001).
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Anti-inflamsnmatory by the inhibition effects on LPS-induced PGE2 ‘7‘
¢

. 95% Ethanolic extracts of Lom-Am-Ma-Pruek and its

plant ingredients
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® Anti-inflammatitory (NO, TNF-Q ,PGE, inhibition)
® Anti-Oxidation (NBT assays)
® Preformulation (Stress test)

® Product development

MIVD: NITNAUILAZNISANEIATNAIAIVDIYIATUINNESENARISUL1AN
DUNNWHINSUUTTNI91115U20




Development of Topical Product from New Thai

Herbal Remedy Extract for Osteoarthritis.

MISS CHONTHICHA KONGKWAMCHAROEN

STUDENT OF DOCTOR DEGREE OF PHILOSOPHY PROGRAM
APPLIED THAI TRADITIONAL MEDICINE FACULTY OF MEDICINE
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Hydrogel patch containing New
Thai herbal remedy extract (EPF2)
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F Hydrogel patch containing

4 Crinum asiaticum extract




Hydrogel patch containing C. asiaticum extract (CAE)

&

Evaluation of physicochemical properties of topical products

(blank and topical products containing extract)

Physical properties and mechanical properties

Formulation/ Weight Thickness Tensile strength Elongation
Code (mg) (mm) (kg/cmz) at break (%)

Blank hydrogel patch 3.73%0.12 0.5630.02 1.39%0.16 231.66%9.82
Optimized CAE hydrogel patch ~ 3.80%0.11 0.5710.01 1.67%0.12 270.89%16.97

Chemical properties

Lycorine content
Formulation Code pH

(mg/g)
Blank hydrogel patch - 6.5 -
Optimized CAE hydrogel patch C1.25-L1.25-G0.8 7 31.34%0.24




Hydrogel patch containing C. asiaticum extract (CAE) "'fi;:._r i

&

Evaluation of morphology of topical products by using scanning electron microscopy (SEM)

Blank hydrogel patch The optimized CAE hydrogel patclll

A (B) | M

Surface

Cross sectimil
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Chemopreventive agents ; biological activities
related with cancer

@ rrocarcinogen

1 Antioxidant

Anti-inflammatory

retion

Immunomodulatory

Initatiation Promotion Fal ’f; Progression t‘
% (1-2 days = S (>10 years) b (>1 years) ”

Normal cell Initiated cell *Pre-neoplastlc cell Neoplastlc cell




Investigation of Thai medicinal plant used by Thai folk doctors

to treat cancer patients
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4 . . .
g1894U Antiangiogenesis

Zingiberaceae (W8Up0y VUUTY U9 NTE910 e )

Y2V < .
%0118 U (Dioscorea membranaceae)




sne (241)

eUe quinone &n NeIRUTY U1 EULS Nvana T9 wan
91VUBU (UBUAIEBEYN)

SEWASaU Zingiberaceae YU W UDDY NTET10 Piperaceae
(WSnln AUR tng azau wg )

VUL (WIN Minispermaceae LU UBILNANITN dyidon
LN VHULATE UIunt ) Acanthaceae Wvza1alas NoIRUL



* Anti-inflammation ( Zingiberaceae, Piperaceae, U931y
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* Antioxidant ( Vitamin A E C) e #lraudes linsuiiinnfiu
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® Sedative ; Azarone (31ut1) , Myristicine (gn3uns Aanduns),

Cannabis, 1gd Y9INaNAINUAU LYY IYUDUNAU
(a1 vRUUILNg)
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Weerachai Pipatratanaseri

Faculty of Medicine, Thammasat University




Cytotoxic activities

1 1IC;, (ug/mL) of the extract of Saban remedy and its components

Hepatocellular cell line
(HepG2)

Herbs/Remedy ICg, (Lg/ml) SEM

Saban 0.14 0.01
BM 0.06 0.02
CO 6.16 0.52
TT 10.67 1.50
PA 27.92 1.10

4

Cholangiocarcinoma cell line

(KKU-M156)

Herbs/Remedy IC., (ug/ml)

Saban 0.24
BM 0.16
CO 0.96
TT 22.52
HP 25.53

BM
CO
TT
HP
PA

SEM
0.02
0.02
0.02
2.23

2.96

Baliospermum montanum (L'Z-P&C)
Croton oblongifolius  ("NT@Ud' }
Tiliacora triandra  (F GNO)
Harrisonia perforate (SNLQ
Phylanthus amarus (T@L 1)



Saban remedy, Arokhayasala, Khampramong

Pharmacological activities Temple p
e Acute toxicity &

An oral dose of 2,000 mg/kg of Saban extracts did not result in any mortality and
change in the gross morphology.

* Protective effect on initiation stage in hepatocarcinogenesis

GST-P Number/Liver GST-P area(mm?)/Liver ar

Sample area (cm2) ea (cm?)
0
10% Tweend0 4.48+3.07 0.13+0.09
(control group)
Ethanolic Saban exatra 6.55+1.71 0.17+0.06

ct 100 mg/kg bw

Agueous Saban extract
100 mgikg bw 2.99+1.54 0.07+£0.04 GST-P foci
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Formulation of Saban ethanolic extract
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7

IC;, (ug/mL) of the ethanolic extract of Thai medicinal preparation =
against five cancer cell lines and one normal cell line using SRB assay

400
COR-L23 A549 mPC3 mHeda ®MCF-7 =mMRC-5
350.1
350
300
250
o
5
2200
S
150 1347
>100 >100 >100 >100
>h
0r 56660 >5®’%%0 \
" A L 81184 472 64
0 ) 7509382

ASEt | AVEt HFEt OGEt PCEt PHEt RNEt SCEt SGEt] TGEt | KPEt
Ethanolic extr act ~——

Tnaes Wdeeg VA IMIALNY én



Antioxidant activity of the Thai medicinal preparation

using DPPH radical scavenging activity

120

W Ethanolic extract - Water extract
>100>100>100>106:100
100 =
80 v v @ A o w o - 2 73.65
NIUNILELVIUR M’J%‘ﬂﬂg‘ [RRISANISQIZNI P T
IS = 'y
2, | HUNEL UQIAUIALNA 56.57.86
s 5031 & [
L) 46.15 1

A
o

12.32 ‘ 1245 44

12.32 239 1323
8.398.827 59 I

20 8

312347 3.7 99

SG HF SC |[KP|PC HF OG PC OGIBHT SC TG SG TG KP AV PH Al RN AV AS PH Al RN AS
Et Bt EBt Et/  Et wWw Et W W w Et w w w w Et Et Et Et Et W W W w

Crude extract







Table : Antibacterial activity of ethanolic crude extracts expressed as diameter of

inhibition zones (mm.) by disc diffusion method and minimal inhibitory concentration

Ethanolic extracts Staphylococus aureus Bacillus subtilis Escherichia coli Candida albicans (AT
(ATCC 25923) (ATCC 6633) (ATCC 25922) CC 90028)
Disc MIC Disc MIC Disc MIC Disc MIC
(mm) (mg/ml) (mm) (mg/ml) (mm) (mg/ml) (mm) (mg/ml)
Preparation of Khampramong 11.5+0.5 1.25 12.33+1.26 0.625 10.17 £ 1.26 >5 NI NI
Acanthus ebracteatus NI NI 10.33+0.58 >5 9.667+0.29 >5 NI NI
Angelica sinensis NI NI 10.67+£0.58 2.5 NI NI NI NI
Artemisia vulgaris NI NI 11.67+£0.58 1.25 9.83 +£0.76 >5 NI NI
Hydnophytum formicarum 1417 +029 015625 125+05 0625 1033 +0 K7 2.5 NI NI
Orthosiphon grandiflorus NI NI 9.67+0.29 >5 9.667+0.58 >5 NI NI
Polyalthia cerasoides 0.33+0.58 >5 10 +1.00 1.25 0.33+1.53 >5 NI NI
Pygmaeopremna herbacea 9.330.29 >5 9.83+0.76 >5 N NI NI NI
Rhinacanthus nasutus /0 2.5 13.33+1.26 0.156 11 +2.64 >5 NI NI
Salacia chinensis 9.17 £ 0.28 0.3125 NI NI NI NI NI NI
Smilax glabra 8.17 £ 0.29 >5 9.17 £0.29 >5 NI NI NI NI
Tectona grandis 14.17 £ 0.76  0.3125 13+0 0.625 NI NI NI NI
Gentamycin 25 0.5 mcg/ml 33 0.125 m 23 0.5 mc NI NI

(positive control)

cg/ml g/ml
Amphotericin B (positive control) ND ND ND ND ND ND 21 1 mca/ml
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A1SHULENY Navaed1sanNaInAIUsIUIRaUSHIRSNaULLR9an (n=10)

Acetone

A1UTzUe 4 aansu

DMBA (Carcinogen)

DMBA + TPA (Tumor Promotor)

DMBA + A1Uszud 1 daansy + TPA

DMBA + A1Uszud 2 daansy + TPA

DMBA + A1Uszud 4 daansy + TPA

a o

DMBA + A1Uszud 1 daansy

a o

DMBA + A1Uszud 2 daansy

DMBA + A1Uszud 4 daansy

Week 5
0.00 £ 0.00

0.00 £ 0.00
1.19 £ 0.93
0.01 £0.01
0.00 £ 0.00

0.26 £ 0.26

0.00 £ 0.00

0.00 X 0.00
0.00 X 0.00
0.00 * 0.00

Week 10
0.00 £ 0.00

0.00 % 0.00
77.00 £ 56.33
54.20 £ 17.42
3.60 % 3.08*

42.90 * 25.01

7.20 X 4.59*

0.00 X 0.00
0.00 X 0.00
0.00 * 0.00

Week 20
0.00 £ 0.00

0.00 £ 0.00
1885.40 X 1321.06
494.60 % 89.40
40.00 X 24.36*

606.10 * 397.51

111.00 X 44.71*

0.00 * 0.00
0.00 % 0.00
0.00 * 0.00



Conclusion
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® In vitro cytotoxic activity againt human colorectal cancer, hepatocarcinom

a and cholangiocarcinoma of Samanchun recipe

a

uA.any. gUuun  §fndna  sialnfnen 5411560047
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Cytotoxicity YOIATANATNIUAUNNUA NN UNBADIBAANLIT (ICSO . ng/ml)

81.8

61.4

%)

39.5

d < ! : = d & o v d & o v d Y
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(KKU-M156) (LS174T) (SW480) (HEPG2)




Antiinflammation

The IC, values of nitric oxide (NO) in LPS induced production

from RAW264.7 by aqueous extracts

IC,, (ng/ml)

100

80

100 100 100 100 100

10.69
0.14 .

Pred CSa

16.86

SMCh

52.71

Ola

BAa FFa CFLa LCa SMa

Samanachan remedy and its plant ingredients

100

BSa

100

APa

100

CFEa

100

SMCa



Antioxidant in cell
(Superoxide Dismutase)

The IC,, values of aqueous extract in scavenging PMA-stimulated superoxide production in HL-60

cells measured by the NBT reduction

100 94.54 100 100 100 100 100 100 100 100

80

%D 60 47.18 >U.U6
= ] I
= 40 30.23
O I
20 9.46
, M
Propylg|] CSa SMCa BSa LCa BAa FFa Ola CFLa SMa APa CFEa SMCh

Samanachan remedy and its plant ingredients



Stability of SMC

Stability test
90.49 89.44
0o 7697 7478 78.98 7845 8247
80 ’ T / \_——i
— L
60
40
20
0
S v () S () ) ) )
) — N \O o) o\ Vo o)
E % & 7 ¥ = = =
A - Q—|c50 A 8 8 8



THAI ETHNOPHARMACOLOGY OF NASOPHARYNGEAL CARCIN

OMA TREATMENT AND PREVENTION FOR POST RADIATION OR
CHEMOTHERAPY TREATMENT

MR. NANATPHONG PAJE
6211360026

THEDEGREEOF DOCTOR OF PHILOSOPHY IN MBEDICAL SCIBEN CES
FACULTY OF MBEDICINE THAMMASAT UNIVERSITY



NPC patient before and 5 years of TTM treatment

Before 5 year After treatment
ECOG score 3-4 ECOG score 1

Limited self-care, confined to bed or chair more than 50% of waking hours Restricted in physically strenuous activity but ambulatory and able to carry out work of a

light or sedentary nature, e.g., light housework, office work



Yodyamareng remedy
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Saban remedy
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NLE

~ The dbstetrics-gynecology syndrome group in National List of Essential
Medicine.

1. Pra-Sa-Phral remedy

Irregular or less regular menstruation

4

2. Pluk-Fai-That remedy

Milk Stimulation and blood distribution
in women after childbirth

4

3. Fai-Pra-Lai-Kan remedy

Amniotic fluid excretion and uterus
contraction

4

Uty FOMANUHITA

National List of Essential Medicines

4. Fai-Ha-Kong remedy

Amniotic fluid excretion and uterus
contraction

/4
5. Lueat-Ngam remedy
Menstrual pain-relieving and
normal menstruation helping

/4

6. Sa-Tri-Lhung-Klod
remedy

Amniotic fluid excretion, uterus
contraction, and blood tonic.



Research on Sa-Tri-Lhung-Klod

Recipe for Women Health

Miss Janjira Inprasit
Master Degree of Science Program (Applied Thai Traditional Medicine)

Faculty of Medicine, Thammasat University

Miss Khwanchanok Mokmued
Master Degree of Science Program (Applied Thai Traditional Medicine)

Faculty of Medicine, Thammasat University




Theory of Thal traditional medicine in postpartum

. Cardioton
iC

M. elengi  N. nucifer

women
after
childbirt

: el ; '
C. sappan C. tinctorius P.longum  P.nigrum P. ribesioidesP. sarmentosum P, indica
M. cochinchinensisS. chinensis



Group of herb: medicinal properties of Sa-Tri-Lhung-Klod remedy

| Bitterand | | Astringen Greasy
spicy t and Sweet and spicy

| sweet |

A. sinensis
(root)

‘" Blood tonic, menopause,
‘ and premenstrual syndrome

C. tinctorius
(flower)

C. comosa
(rhizome)

C. sappan
(stem)

Spicy

P. nigrum P. ribesioides P. sarmentosum

P. longum
. (fruit) (fruit) (stem) (root)
- Carminative and element
‘ tonic

P. indica
(root)

Astringen

Astringen

Astringent and drunk

A. heterophyllus M. cochinchinensis
(stem) (stem)

S. chinensis
(stem)

- Antimycobacterial, anti-inflammation,
‘, ~astringent, and wound healing

- Fragrant

J. sambac
(flower)

M. ferrea
(flower)

M. siamensis
(flower)

‘ - Cardiotonic

N. nucifer
(flower)




Main taste of herbal ingredients of Sa-Tri-Lhung-Klod remedy

Main
drug

Secondary
drug

Spicy taste
d Carminative
O Pain

O Anti-inflammation
O Antioxidant

Astringent taste
O Anti-inflammation
O Antimycobacterial

O Astringent
O wound healing

Angelica sinensis
Curcuma comosa
Piper longum

Piper nigrum

Piper ribesioides
Piper sarmentosum
Plumbago indica

Complementary
drug

Sweet taste
d Blood tonic

Artocarpus heterophyllus
Caesalpinia sappan

Maclura cochinchinensis
Salacia chinensis

Caesalpinia sappan
Carthamus tinctorius

Fragrant taste
O Cardiotonic

Jasminum sambac
Mammea siamensis
Mimusops elengi
Mesua ferrea
Nelumbo nucifer




Conclusion of the ethanolic and aqueous extracts of STK remedy

and its plant ingredients that showed the best activity

®

Antimicrobial

Antiestrogen

Inhibition zone (mm)/ MIC(mg/ml) / MBC(mg/ml) Antiinflammatory iEQE1
Sample (ue/ml)
ICy, (ug/mU) pg/m
S. aureus E. coli C. albican
MCF7 147D
STK95 9/ 0.625 / 0625 N 7/25/25 3.15 % 0.30 <0.1 108
STK50 10/ 1.25/ 1.25 NI NI 13.60 * 0.27 <0.01 <0.01
STKW 7/5/5 NI NI >100 2539  <0.01
C. sappan 19.13 £ 0.72 NT NT
23/ 0.156 / 0.156 10.33/1.25/ 25 10/ 0.625 / 0.625
M. siamensis 0.08 + 0.005 NT NT

10/ 0.019 / 0.019

NI

NI
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Effect of Postpartum Herbal Formulas used at KabChoeng Hospital, Surin

+ .IJI:II_I

HOSPITAL

IE

Panthong

hoi)ital

Control group

- 30 postpartum patients

- Aged 18-35 years old

Clinical trial

=

KabChoeng
hospital

Experimental group  The

- 30 postpartum patients

- Aged 18-35 years old

Sa-Tri-Lhung-Klod

remedy

P

rovinca
rovirioo
i

(Meepradit et al., 2011)

uterus contraction
uterus-apex level of the treatment group
that used herbs had significantly higher
value than that of the control group.

LOCHEA

.'\ 1
w

Smal, Madium and Largs
Amount of Lochia

| _ I
I
! COLOURS

measured by

-

On the lochia changing days, in
the experimental group, there was
a faster change in color and odor
of lochia than that of the control

group.

The overall results of health assessment, the
experimental group got significantly more health
scores than the control group especially for
symptoms such as hipbone and joint pain,
lactation, breast engorgement and defecation.



Anti-inflammatory activity

- Carrageenan-induced hind paw edema vodified from: winter et al., 1962)

Group 1 K Venhicle
d (3% acacia
(Sl solution)

SD Rats
250+ 10¢g

e Indomethacin 10

(Positive mg/kg

Group 3-5

(Experimenta

)

STE 100 mg/kg
STE 200 mg/kg
STE 400 mg/kg

Group 6-8

(Experimenta

STW 100 mg/kg
STW 200 mg/kg
STW 400 mg/kg

tatle'rar """""
- malleolus--------

s, 1St 2nd 3rd
.
Oral ,‘@\ paw edemapaw edema paw edema
administration A~ volume volume volume
| | | | | | |
I 1 1 1 i 1 1
Oh 1h 2 h 3 h 4 h Euthanization
Paw 0.1 ml of
volume 1%
base line
carrageenan plethysmometer N
injection
Rat paw
PGE-2 ELISA Kits
)
< A,
~E, _L:‘“_*‘ it i SHY
4




Anti-inflammatory activity

- Carrageenan-induced hind paw edema

Anti-inflammatory activity of the Sa-Tri-Lhung-Klod extracts on carrageenan-induced rat paw

edema (n=6)

1.0 1.0
0.9
08 m Control 0.8
— ® Indomethacin | | ~
I= 10 mg/kg I= 0.7
~0.6 = STE 100 3 0.6
O
c mg/kg c
3 = STE 200 g 0.5
o mg/kg S
;0'4 = STE 400 > 0.4
@ mg/kg ELU 0.3
o 0.0 = STW 100 '
. mg/kg 0.2
= STW 200
mg/kg 0.1
0.0 m STW 400
1h 2 h 3h mg/kg 0.0
_ 1h 2 h 3h
Time time

* p < 0.05 Compared with control. Statistical significance was determined by one-way analysis of variance (ANOVA) and Fisher’s
Least Significant Difference (LSD) test.




Estrogenic activity

Estrogen levels of ovariectomized rats

Sham Control Estradiol STE 100 STE 200 STE 400 STW 100 STW 200 STW 400

VN\/\/

ARTIO

0.62 Uteri weights of ovariectomized rats
were treated with Estradiol valerate,
02 33 STE, and STW continuously for 14

0. 26
0 22 0 20 0-23021 I 0.21 dgys §bs &mpared with SHAM. * p < 0.05

I ' ' compared with control.

© & & Statistical significance was determined by one-
O 0° \"’ @Q @q @q @Q @Q @q way analysis of variance (ANOVA) and Fisher’s
Q Q Q . . g .

v ™ ™ Least Significant Difference (LSD) test.
T e

@2\\7‘ % OVX, an ovariectomized rat

000000000
OFRPNWAUIUITOONO
>(-

Uteri weights (Q)




250 % a 5

200

150

100

F5T: Mobility ime (sec.)

50

Antidepressive-like effects of Sa-Tri-Lhung-Klod extracts on the mobility time in the forced

* p < 0.05 Compared with control group. StatiSWansit@sitd{itea)as determined by one-way analysis of variance
(ANOVA) and Fisher’s Least Significant Difference (LSD) test.



Antioxidant, Cytotoxic Activities against Women Cancer Cells of
Leard-Ngam Extracts and the Efficacy, Safety
of Leard-Ngeam Remedy Powder versus Mefenamic Acid

on Relieving Primary Dysmenorrhea

Miss Saovapak Poomirat

Student Doctor of Science Program (Applied Thai Traditional Medicine)

Faculty of Medicine, Thammasat University




INTRODUCTION

Treatment of
Traditional Thai Medicine in National Essential Medicine, 201 9.

Leard—Ngam Remedy

- ')
i IL-H"II

Allium sativum L.

'i . i, r f -
Boesenbergia rotunda L. Zingiber zerumbet L.

Zingiber officinale Roscoe Zingiber cassumunar Roxb

Artemisia vulgaris L. Oroxylum indicum Linn Glycyrrhiza glabra L. Piper nigrum Linn.

R 4 o G By

Plumbago indica L. Piper retrofractum Vahl Syzygium aromaticum (L.) Myristica fragrans Houtt. Amomum xanthioides Wall.

Ocimum sanctum Linn. Cymbopogon citratus (DC.) Piper sarmentosum Roxb. Citrus hystrlx DC. Mentha cordifolia Citrus 493
Opiz. aurantifolia (Christm.)
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LEARD-NGAM REMEDY

EPLLT;

Leard Neam Remedy
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<

B Spicy [ Aromatic

B Astringent Sweet
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CONCEPTUAL FRAMWORK

4

Plant materials -----=-==2=x2-. 3

1 Quality tests
1. Loss on drying
2. Total ash content
Acid insoluble ash content

4. Heavy metal

2 Extraction
|

Maceration Decoction

Biological activity
I
Anti-oxidation Cytotoxicity

Sulforhodamine B colorimetric
Nitroblue assay (SRB assay)

Tetrazolium - Breast cancer cells (MCF-7, T47D)

Assay (NBT) - Cervical cancer cells (HelLa)

- Ovarian cancer cells (SKOV-3)

- Keratinocyte cells (HaCaT)

3 LG remedy powder

LG remedy powder capsule

:*** Biological activity
Stability =-:--- :
y : NO product inhibition

‘==« Chemical compound
HPLC

l
Clinical trial phase Il

— Efficacy

— Side effect



IC;, pg/ml *+ SEM of cytotoxicity activity of Laeud Ngam remedy and its plant ;‘
ingredients against ovarian cancer cell lines (SKOV-3) breast cancer cell lines
(T47D, MCF-7) and normal cell lines (HaCat) using SRB assay (n=3)

4

| Cytotoxicity
120

=] oo cooog
=] [=N=N=] [=R==N=N]
= = ]

LG95 LG50 LGW

77.98

IC,

N 23, 21
H 23.95

=31
S 910,94
I, 7515
74.04

I 34,24
I | 27.22

100
~
D
80 2
Iy
60 e 2
[
L= oo oo
ILD mm mm
= B
=1 o —
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g . < 2a
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Herbs
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3. LG remedy powder
capsules




Materials

Weight variation

Accurately weigh 20 capsules by ~——
suitable means the contents of

each capsule should be removed HE

EE T T
'—




Materials

Disintegration test

place one dosage unit in each of the tubes of
the basket with water maintained at 37 + 2°C




Materials 2nc Vethoos




Results ’7‘

Table 2 Weight variation disintegration test and microbial contamination of LG
remedy powder and placebo capsules

Quality test Standard LG remedy capsules | Placebo capsules

Weight variation <5% of mean
Disintegration test <30 min v v

Microbial contamination

Bacteria <5 x 105 CFU/g v v

Yeast and mold <5 x 103 CFU/g v v



CONCEPTUAL FRAMWORK

4

O Plant materials =s==s=ssesesse: 3

Quality tests

1. Loss on drying
2. Total ash content
Acid insoluble ash content

4. Heavy metal

Extraction
L

Maceration Decoction

Biological activity
I I
Anti-oxidation Cytotoxicity

Sulforhodamine B colorimetric

Nitroblue assay (SRB assay)

Tetrazolium - Breast cancer cells (MCF-7, T47D)
Assay (NBT) - Cervical cancer cells (HelLa)
- Ovarian cancer cells (SKOV-3)

- Keratinocyte cells (HaCaT)

LG remedy powder

LG remedy powder capsule

2*** Biological activity

Stability =seses r o
: NO product inhibition
| %+« Chemical compound
Clinical trial phase Il HPLC
— Efficacy

— Side effect






Screening

Inclusion criteria

The subjects aged 18-25 years at Thammasat

University who:

1) Suffer from primary dysmenorrhea diagnosed by a

gynecologist

2) Having a regular menstrual cycle

3) Moderate or severe dysmenorrhea.

Exclusion criteria

1) Pregnant or breast feeding

2) Taking oral contraceptive medicine

3) Having severe gastrointestinal,

gynecological, or autoimmune diseases

4) Receiving gynecological surgery within

1 year prior to the physical examination

5) Having medicinal and herbal

sensitivities



Study

Screening volunteers (n=108) Screening form

collecting blood
sample (20 ml.)

Random volunteers

Base line 1-3 months
Record pain score

Control group (n=44) Experiment group (n=45)
mefenamic acid 500 mg after meals Leard-Ngam 1,000 mg before meals
Did not receive allocated intervention Did not receive allocated intervention
(Discontinue and taking hormone (Discontinue and taking hormone
contraceptive pill) (n=5) contraceptive pill) (n=4)

Treatment and follow up

4% month 5t month 6'" month 7" month

Start treatment Treatment Treatment Follow up




Study

Base line Treatment Follow up
Add drugs and Record
Record pain Record pain pain
| | | |
| | | |
MO Ml M2 MS M4 MS Me M?

The clinical trial for efficacy and safety evaluation by using questionnaires,
blood tests and a numerical rating scale (NRS) for pain



NUMERICAL RATING SCALE

wppivdiinmabadsziwdon O =no pain
1-3 = mild pain
4-6 = moderate pain
7-10 = severe pain

]
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(Macintyre et al., 2010)
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Pain score
Pain area

Menstruation symptoms

Characteristic of menstruation
Sanitary napkin amount

Behaviors

Validity



Table3 comparison of volunteer’s information between 2 groups

Characteristics

Age (year)

Menarche (year)

Period of menstruation (day)

Pain score (NRS)

Mild

Moderate

Severe

Weight (kg)

High (m)

BMI (kg/m°)

Element

Earth

Water

Wind

fire
Independent t-test
* p-value < 0.01

Leard-Ngam remedy
Mean + SD (n = 45)

21.00 £ 1.71 (min-max, 19-25)

12.33+1.24

59+1.19
6.49+1.60

26 (57.8%)
19 (42.2%)
53.76 + 7.88
1.61 + 054
20.66 + 2.86

7 (15.6%)
10 (22.2%)
12 (26.7%)
16 (35.6%)

12.45:1.19
5.7+1.15
6.49 + 1.51
21 (47.7%)
23 (52.3%)
54.73 + 8.78
1.61 +0.46
21.19+3.18

6 (13.6%)
11 (25.0%)
12 (27.3%)
15 (34.1%)

Mefenamic acid value
Mean + SD (n = 44) P

20.50 £ 1.72 (min-max, 18-25)

0.872

0.797
0.336

0.759

0.832
0.275
0.866

0.986




Table3 comparison of volunteer’s information between 2 groups (continue)

- Leard-Ngam remedy

Renal function
BUN

Creatinine

Total protein
Liver function
AST

ALT

Alkaline phosphate
White Blood Cell
Hemoglobin
Hematocrit

Platelet count

Independent t-test

* p-value < 0.01

11.74 + 3.36
0.65+0.82
7.89 +0.53

18.87 +5.64
22.82 +8.88
60.89 + 15.84
6.17 + 1.50
12.46 +0.94
36.91 + 2.55
268.96 + 58.38

Mefenamic acid
Mean £ SD (n = 44)

11.57 +£2.84
0.65+0.90
7.99 +£0.46

19.75+5.16
20.68 + 8.18
64.07 + 16.76
6.23 +1.68
12.34+1.13
36.24 + 3.10
273.27 +50.78

p-value

0.433
0.718
0.174

0.531
0.674
0.419
0.361
0.945
0.640
0.426




DAY 1

Base line (M,-M,)
Follow 1 (M,)
Follow 2 (M)

Follow 3 (M)

After treatment (M,)

Study

DAY 2

Base line (M;-M,)
Follow 1 (M,)
Follow 2 (M)

Follow 3 (M)

After treatment (M,)

DAY 3

Base line (M,-M,)
Follow 1 (M,)
Follow 2 (M)

Follow 3 (M)

After treatment (M,)



Results

Table4 mean of menstrual pain of volunteer’s between 2 groups

] - P-value
Skt R A (between group)

Dayl

SEREIMR 1) 5.2241.92 5.00 + 1.59 0554
TR ) 4.29+2.39° 2.77 + 2.29%2 0.003
el 3.13 £ 2.37* 3.21+2.31* 0.886
SelEnEiily 2.78 +2.32* 3.05 + 2.32* 0588
>top treatment (M) 4.03 £ 2.76* 4.48£2.72 0.447
p-value (within group) 0.000°" 0.000°"

* Repeated measure ANOVA (p-value < 0.01)
a independent t-test (p-value < 0.01)



Results

LG remedy powder (n=45) Mefenamic acid (n=44) (betvl\jc;\(lai“;?oup)

Day?2

Baseline 3.38+1.88 4.16 £ 2.39 0.089
Follow 1 3.03 + 2.352 1.59+1.88* 0.002
Follow 2 2.23+2.22* 1.89 + 2.09* 0451
Follow 3 1.78 £ 1.99* 1.84+2.13* 0.885
After treatment 2.73+2.25 2.75 + 2.32* 0973
P-value (within group) <0.001 <0.001

* Repeated measure ANOVA (p-value < 0.01)
a independent t-test (p-value < 0.01)



Results

: : : P-val
LG remedy powder (n=45) Mefenamic acid (n=44) (betwe\(/ei l:g(reoup)

Day 3

Baseline 1.76 £ 1.67
Follow 1 1.47+1.95
Follow 2 1.33+1.98
Follow 3 1.11 +1.87
After treatment 1.51+1.96
P-value (within group) 0.071

* Repeated measure ANOVA (p-value < 0.01)
a independent t-test (p-value < 0.01)

2.24+2.07

0.80+1.27*

1.07 + 1.81*
0.84 +1.58*

1.32 +1.81*

<0.001

0224

0.058
0511
0465

0631




Pain

O kP N W B~ 00 O

Numerical rating scale (NRS)

Baseline Follow 1

8= G remedy powder (n=45)

Dayl

*
3.05
*
2.78
*
Follow 2 Follow 3 After
treatment

Time

—o—Mefenamic acid (n=44)

Pain Day2

=@=G remedy powder (n=45)

__6
£ 5
=
o 4
33
42
T 1
[EN0
E Baseline Follow 1 Follow 2 Follow 3 After
S treatment
Z
Time

—o—Mefenamic acid (n=44)

Numerical rating scale (NRS)

O P N W b U1 O

of menstrual pain

Pain Day3
I24 1.11 1.51
- : 1.32
* * * 0.84 *
Baseline Follow 1 Follow 2 Follow 3 After
treatment
Time

—=8=|G remedy powder (n=45) - Mefenamic acid (n=44)

* Repeated measure ANOVA (p-value < 0.01)
a independent t-test (p-value < 0.01)




Numerical rating scale (NRS)

5.p2
3.8
#

Baseline (M1-3)

Results

LG remedy Menamic acid
8
7
9 6
=3
o 5
.29 § 4. “V
4
2 ap1 [ > 3.05
3.3 3.13 g 5 2.7
= 2.p4 1 ko
2.p3 L 5 159 . 1.84
g 1.p7
147 1.53 £ % : 0.84
S 1
=4
0 T o
Baseline (M1-3)  Follow1l (M4) Follow2 (M5) Follow3 (M6)
Follow1 (M4) Follow2 (M5) Follow3 (M6) Stop treatment -1

(M7) Time
Time
EmDayl mDay2 mDay3
mDayl mDay2 mDay3

Figure 2 Pain score of menstrual pain before and after treatment between 2 groups

4.48
2.75
1.82

Stop treatment
(M7)




Conclusion

LG remedy is safety and suitably to relieve the primary dysmenorrhea when used
continuously. However, should be taken a medicine after meal in order to reduce side
effect. In addition, LG remedy had cytotoxicity against breast cancer cells in vitro but
safety on keratinocyte cell, should be continued in the clinical study.




ANTIOXIDANT, ANTI-INFLAMMATORY AND
ESTROGENIC ACTIVITIES
OF BHAMRUNG LOHIT REMEDY
AND ITS PLANT COMPONENTS

Miss CHITRALADA PANCHAKUL
Ph.D student on Applied Thai Traditional Medicine

Thammasat University



CONCEPTUAL FRAMWORK

Bhamrung Lohit preparation and its plant components.

l

Quality control

l

|

Extraction

Bhamrung Lohit preparation

Its plamt components.

.

Macerstion
with 95%
EtOH

Maceration
with 50%

EtOH

Decoction

Maoeration
with §5%
EtOH

Decoction

l

Biological activities
|

Stability
|

¥

¥

Anticxidant activities:

Anti-inflarnmatony activities:

Estrogenic effect activitiss:

DFPH radiczl scavenging assay

AETS radiczl scavenging assay

Ferric reduding povwer assay (FRAF)

NG inhibitory effect

Cyclomyoenase-Z enzyme inhibition (Co=-2)

Estrogenic activity assay

Chemical fingerprint

GRS

HPLC

Determination chemical content

- Total phenclic content

- Total flavoncid content




EC. + 7/

50
scavenging activity

4

SEM pg/ml of Bhamrung-Lohit remedy using DPPH radical

16 15.19
13.78
14
12
E 10
=
S g 7.47
v
£ 6.01
R 6
U
Ll
a
2
0

BRL95 BRLW BHT BRL50



Inhibitory activities (ug/ml) of ethanolic and water extracts of BRL

remedy against E2-enhance cell proliferation

4

T47D
Sample Code
iEQE50 iEQE10 iEqE1
BRL95 <0.1 <0.1 <0.1
Bhamrune-Lohit remedy BRL50 <0.1 13.75 37.32
BRLW <0.1 <0.1 <0.1

Tamoxifen <0.1 <0.1 84.56




77

Chromatograms of 95%ethanolic extract of Bhamrung-Lohit remedy

4
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Biological Activities of Thai Traditional Remedy

Called Kheaw-Hom and Its Plant Ingredients

Miss Kanmanee Sukkasem

Faculty of Medicine, Thammasat University




Publication

Antimicrobial Activities of Thai Traditional Remedy
“Kheaw-Hom™ and Its Plant Ingredients
for Skin Infection Treatment in Chickenpox
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Sukkasem K, Panthong S, Itharat A. Antimicrobial Activities of
Thai Traditional Remedy “Kheaw-Hom” and Its Plant Ingredients

for Skin Infection Treatment in Chickenpox. Journal of the
Medical Association of Thailand. 2016 Jul;99:116-23.

In Vitre Free Radical Scavenging and Cell-Based
Antioxidant Activities of Kheaw-Hom Remedy Extracts
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Formulation development and Pharmacological
activities from Thailand National List of Essential
Medicine (Herbal) product called

“Prasachandaeng remedy”
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The herbal ingredients of Prasachandaeng remedy
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National List of Essential Medicines

Bouea macrophylla  Citrus aurantifolia  Caesalpinia sappan Dracaena Heliciopsis terminalis Jasminum sambac
Ma-Prang [Twig] Ma-Nao [Twig] Faang [Heartwood]  cochinchinensis Mheun-Kod [Twig] Ma-Li [Flower]
Chan-daeng [Stem]

Kaempferia Ligusticum chuanxiong Mesua ferrea  Mammea siamnesis  Myristica fragrans Nelumbo nucifera
galanga Khod-Hua-Bua [Rhizome]Boon-Nak [Flower] ~ Sa-La-Pii [Flower] =~ Chan-Thet [Stem]  Bua-Luang [Stamen]
Por-Hom

[Rhizome]



The proportion of Prasachandaeng remedy

SYAS The Propartion of Prasachandaeng Preparation

%156% 1.56%
Ly, 199015

® Chan-Deeng = Mheun-Kod Ma-Prang Ma-Nao
Boo-tHbm = Khod-Hie-Bia ® Chan-Thet = Faang
= Bua-lLuang Book-Nak Sa-La-Rii Ma-Li



Figure 12 Inhibition on LPS-induced Prostaglandin E, (PGE,) production of PSD remedy and its plant
ingredients compared with the standard drug (Acetaminophen) in murine macrophage cells line (RAW 264.7)
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Figure 10 Antipyretic activity of Prasachandaeng remedy and standard drug (Acetaminophen) on lipopolysaccharide
induced fever in rats (n=6 each group). Experiment study
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Figure 11 Change in rectal temperature of rats injected intraperitoneally at time 120 min with lipopolysaccharide at dose
100 pg/kg and treated at 120 min with three doses of Prasachandaeng remedy powders and extracts(n=6 each group).
Experiment study
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The 95% ethanal extracts of Prasachandaeng remedy had antibacterial. The
95% ethanal extract of
Manmea samens's exhibited the best grampositive bacteria activity against &
aureus MRSA and the 95% ethandl extract of (aesalpinia sagpan exhibited the
best inhibitory gramnegative bacteria activity against S dysenteriae
[Shangphum et al, 2017]

Antibacterial Activity of Extracts from a Thai
Traditional Remedy Called Prasachandaeng and Its
Plant Components

Alisa Sangphum BATM*,
Pannmwat Chaiyawatthanananthn PRD***** Arunpom Itharm PhD*=*=*

* Student of Master 5 Degree (Applied Thai Traditional Medicine), Faculty of Medicine,
Thammasat University, Pathumthani, Thailand
*= Department of Applied Thai Traditiona! Medicine, Faculty of Medicine, Thammasat University, Pathumihani, Thailand
*=* Center of Excellence on Applied Thai Traditianal Medicine Research (CEATMR), Faculty af Medicine,
Thammasat University, Pathumthani, Thailand

Backgroand: Prasachandaeng remedy (PC) has long been used far relief af fever and imernal heat, It is composed of 12
plants, It is in the National Herbal Drug List of Thailand, but there 15 wo report of antibacterial activity of this remedh
Dbjective: To investigate antibacterial activity af ethanolic and agueous extracts of PC remedy and iis plant companents.
Material and Method: The extraction methods were the maceration in 95% ethanol and drying by evaporator, and decoction
ar boiling in water, filtering and drying by lvophilizer: fn the primary studies, afl extraces were tested for antibacterial activiy
by disc diffusion against twe types of gram positive bacteria; Staphviococcus aureus (ATCC 25923} and Staphiloceccus
auveus MREA (DMST 20065 1), and three nvpes of gram negative bacteria; Escherichia coli ( ATOC 25922), Shigella dvsenteriae
(DMST 151161} and Saimonella typhimurivm (DMST 228421, The active plant extracts which showed an inhibition zone
were dilited to determine the minimum inhibitory concentration (MIC) and minimum bactericidal concentravion (MBC)
virlues,

Resuftsr The 95% evhano! extract of U showed antibacterial activity against 8, aureus MEXA (MIC = 00312 mgimi, MBC
2.5 mg'mi). The inhibition zones of all plant extracts were in the range of 7 1o 26 mm. The 95% ethanol and agueaus extracts
af Caesalpinia sappan L. stems showed the largest inhibition zone against S.aurens MRSA 26 and 20 mm., respectively. The
5% ethanol extract of Mammen siamensis Kosterm. flowers exhibited the best gram positive bacteria activify against
8. aurens MRS4 with MIC and MBC valiwes of 04004 and 0.019 mg/ml., respectively. The 95% ethanol extract of
Coesalpinia sappan L. stems exhibited the best inhibitory gram negative bacteria activity against 8 dysenterige with MIC and
MBC values of 0. 156 and 0.1 56 mg/mi,

Conclusion: The present study demonstrated that 93% ethanol extroces af PC had antibacterial. The 95% ethanol extroct of
Mammea siamensis Kosterm. flowers exhibited the best gram positive bacteria activity againss 5. aurens MRSA o the 95%
ethanol extract of Caesalpinia sappan L. stems exhibited the best inkibitory gram negative bacteria activity against
8. dvsenterioe. The extraces of these two plants should be examined for active anfimicrobial compound to be marker for gualin
comirod of PC,

Keywords: Prasachandaeng. Thai traditional medicine, Antibacterial activiny

f Med Assoc Thai 2007; 100 (Suppl. 5): §58-566
Full text. e-Jowrnal: htip:fwwwjmatondine com
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(Thai herbal medicine for COVID-19)
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Antitussive Effects in

COVID-19




Antitussive

Anttinflamation: Ginger, Pepper,

long pepper, licorice,
Antiviral : Artimisia annua,
Phyllanthus embica, ginger,
Glycyrrhiza grabra

Antipyretic ; Artemisia annua

Antimucolytic; holly basil,

long pepper, Terminalia chebula

Increase immunity : Ginger,

Phyllanthus embrica
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Integrative using

“Cocktait’'Thai Traditional Remedy for
CQOVID-19 Treatment”

Community Isolation and Home Isolation

Assoc. Prof. Arunporn Itharat Ph.D




‘ Integrative using “Cocktail Thai Traditional Remedy for COVID-19 Treatment”

Community Isolation and Home Isolation

April 17, 2021 used Andographis paniculata extract

for COVID-19 Treatment at Thammasat University Field Hospital




Integrative using “Cocktail Thai Traditional Remedy for COVID-19 Treatment”

Community Isolation and Home Isolation

Preliminary study of 32 cases in COVD-19 patients who received
Andrographis paniculata extract capsule which adrographolide 180 mg/day
and found that it can reduce severe symptoms such as cough, runny nose,
sore throat, lack of smell or anosmia, headache with no adverse drug

reactions. However, cough symptoms persisted.

Andrographis paniculata is a cold drug so it is used with some
herbs to help increase blood circulation. So ginger and pepper and

finger root were also utilized.



\49" Integrative using “Cocktail Thai Traditional Remedy for COVID-19 Treatment”

Community Isolation and Home Isolation

Antitussive
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Anttinflamation: Ginger, Pepper,

long pepper, licorice,
Antiviral : Artimisia annua,
Phyllanthus embica, ginger,
Glycyrrhiza grabra

Antipyretic ; Artemisia annua

Antimucolytic; holly basil,

long pepper, Terminalia chebula

Increase immunity : Ginger,

Phyllanthus embrica



‘g ) Integrative using “Cocktail Thai Traditional Remedy for COVID-19 Treatment”

Community Isolation and Home Isolation

“Cocktail Thai Traditional Remedy ”’

AP capsule

Mixed Herb capsule

Finger root , pepper and ginger

Antitussive drug




Integrative using “Cocktail Thai Traditional Remedy for COVID-19 Treatment”

Community Isolation and Home Isolation

Three Centers provided the drug for COVID-19 treatment

,c.ﬂ.l'hl:lll.r.
it '1':';.-._;;{_

)
L

CEATMR Uy
Center of Excellence Thai Army Village Heath
on Thai Traditional Volunteer

Medicine Research



‘ Integrative using “Cocktail Thai Traditional Remedy for COVID-19 Treatment”

Community Isolation and Home Isolation

Distribution channel of drug (August-October 2021)

200 840 200 |462

TU hospital Thai Army Phetchabun Home isolation

Province in Thailand

1,702

2021-Present ; 4500 sets and antitussive =25000 bottles ; Free of Charge
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Community Isolation and Home Isolation
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‘ Integrative using “Cocktail Thai Traditional Remedy for COVID-19 Treatment”

Community Isolation and Home Isolation !
Treatnent Facility

“ Home

= Home & Hospital

= Hospital

® Field hospital

m Community Isolation

Tota 50 people

od




‘ Integrative using “Cocktail Thai Traditional Remedy for COVID-19 Treatment”

Community Isolation and Home Isolation

Synptons after Receming Drug

Pneumonia

m Not Pneumonia




" Integrative using “Cocktail Thai Traditional Remedy for COVID-19 Treatment”

Community Isolation and Home Isolation

Adverse drug reactions
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‘g ) Integrative using “Cocktail Thai Traditional Remedy for COVID-19 Treatment”

Community Isolation and Home Isolation

Stable symptom

Mter 4 .0

O Stable symptom

g O Better symptom
82%



mmunity Isolation and Home Isolation

‘ Iitegrative using “Cocktail Thai Traditional Remedy for COVID-19 Treatment”

Complacency

Not Satisfied
Due to allergy or adverse
reactions from taking

herbal medicines

Satisfactions

® \Very satisfied with No improvement of

cough syrup, helps to symptoms
get better rapidly

® Satisfied and thank you. m Not Satisfied

@ Satisfactions

Total 50 people




‘ Integrative using “Cocktail Thai Traditional Remedy for COVID-19 Treatment”

Community Isolation and Home Isolation

Factory in Faculty of Medicine , Thammasat University



« ) Integrative using “Cocktail Thai Traditional Remedy for COVID-19 Treatment”

Community Isolation and Home Isolation

=
LTI

Production of antitussive herb syrup for COVID patients ( 24000 bottles )



‘ Integrative using “Cocktail Thai Traditional Remedy for COVID-19 Treatment”

Community Isolation and Home Isolation
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Taure1lduan f1 home isolation
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