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Abstract

Introduction and Objective: At present, there are a number of preclinical studies of “Krachar” or “finger-
root”, Boesenbergia rotunda (L.) Mansf., showing its efficacy as anti-inflammatory and anti-viral against SARS
CoV-2. However, there are no reports on its efficacy in clinical trials. This study therefore aimed to explore phar-
macokinetics of B. rotunda extract with two active pharmaceutical substances which are pinostrobin and panduratin
A, as well as to examine the safety of Krachai extract containing pinostrobin and panduratin A not less than 30

mg and 9 mg, respectively.
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Methods: Eleven healthy volunteers took part in the study. Each of them was assigned to take 3 capsules
of Krachai extract after meal, 3 times a day for 7 consecutive days.

Results: After taking Kachai extract for 7 consecutive days, the maximum concentration levels of
pinostrobin and panduratin A were 15.07 +6.66 and 63.26 +21.73 ng/mL, respectively. The maximum concentra-
tion times (T,,,,) were 2.67 +0.89 h and 3.00 + 0.95 h, respectively. The half-life values (T1/2) of pinostrobin and
panduratin A were 8.07 £2.93 hand 5.51 +£2.62 h, respectively. No adverse events were reported. Additionally, the
characteristics of blood pressure and body temperature were normal. However, the hematological profile revealed
significantly declining trends in hemoglobin (Hb), hematocrit (Hct), red blood cell (RBC), and blood urea nitrogen
(BUN) (p-value < 0.05), but a significantly increasing level was found for total CO, (p-value = 0.010). However,
when stopping the Krachai extract medication for 3 days (day 10), the levels of BUN and total CO, returned to the
normal level, while the levels of hemoglobin, hematocrit and RBC remained low within a normal range (p-value
< 0.05). Moreover, a significantly decreasing level of C-reactive protein was observed (p-value = 0.04).

Discussion: When taking Krachai extract at a dose of 1,350 mg/day for 7 consecutive days (multiple doses),
the levels of pinostrobin and panduratin A in the blood increased sequentially until reaching their peak levels and

then gradually decreased over time. Additionally, the continuous intake of Krachai extract at the specified dosage

had no effect on the liver, kidneys, and electrolytes.

Conclusion and Recommendation: The intake of Krachai extract containing pinostrobin and panduratin

A not less than 270 mg/day and 81 mg/day, respectively, for 7 consecutive days is safe for the participants. And

the Krachai extract tends to exert its anti-inflammatory properties.

Key words: safety, pharmacokinetics, Krachai (Boesengergia rotunda (L.) Mansf.), panduratin A,

pinostrobin
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UL uaNLNITIaLarY aaann1sITed
MImUANILLTaNARNasiaMI3TE A (1) M3
Susemuemns (2) aNEsINNaMsSUUsEu

N IATINTITY NN TNTUADHNITITLLEAI 11

1 [~ [ % 1 < v
LI WU 5 920U 1% LaNay U1wnais Figure 1
( )
Assessed for eligibility
m=62)
\ J Excluded m=50)
> Not meeting inclusion
7 N criteria
Enrolled in the study m=12) L

!

/ Multiple dose day 1 -7) \ T N

1,350 mg of Krachai extract
Drug administration

3 capsules of Krachai extract
per meal and 3 meals a day
continuously for 7 days (one
capsule of Krachai extract
containing pinostrobin and
panduratin A not less than 30 mg
and 9 mg respectively)

[ Sample collection day 1 and day 7
Blood samples (3 mL)were

1
_1' collected from each individual at pre-
I' dose Ohyand 0512345678910
I\ 11 and 12 h post dose.

PP —

Safety and tolerability assessments

Vital sign monitoring, physical
examination, AEs monitoring, and
clinical laboratory testing.

TR R S p——

1
PN
-————— -

Loss to follow-up m=0)
Discontinued intervention
» @-1), personal reasons

v

[ Washout period (3 days) ]

which were not related to
AE

Day10 follow up m=11)

Sample collection day 10: Blood
samples (10 mL) were collected
from each individual.

l

-
I
1
1
=
1
1
\

| T

————— —— — —— — —— - — -

Analysed n=11) Excluded from analysis (n=0)

Statistical analysis of pharmacokinetics

Non-compartmental analysis and performed by WinNonlin version 8.3

Statistic analysis of safety

Paired t-test analysis and performed by analysis and performed by STATA version 16.0

Figure 1 Flow diagram illustrates study design of the clinical trial
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3. MIANNveya

1. mmﬂaumiﬂismmaa“ﬂ”asg”aiwa
Shapiro-wilk test 8¢ Histogram graph

2. mﬁm'ﬁwﬁé’ﬂwmsﬁugm wastoya
baseline 729511933338 fmSudayadings
(1% e TLEUREE ANNE uazioLRY du
FoyaiBealFanns (Fu g enudulaiia grmnl
TIMeLasdriNIaNY) dogalnaianiadiuy
1n§ (normal distribution) ¥ LEUDM1E Mean +
S.D. LLazﬂﬁﬂ%aM”avLS\iﬁﬂﬁLLﬁmLLFNLLi_IlJ‘L]ﬂa (non-
normal distribution) 41 W@Uaene Median (IQR)

3. MAwTERaNNUaaaiy WSauWiey
sedunavhaueessiu o sesulafiednen nou
URENAINITTUUTEMUASENANTET 8 TUUUY
uaga Jogaiinisuanuasiunlng e ziee
&06 paired t-test uazmndoya lsifimsuanuas
WUUUNG A@esienaaid Wilcoxon signed-
rank test §MFUFNLNEMTENIEL (C-Reactive
protein) Wasu@auudt 1, 3 waz 7 14a0d
Generalized estimating equations (GEE)
AnuaEa NN EosuA 95% laarmunseey
ednéoyfl p-value < 0.05 Aenzidogauuy

1

intention to treat MIATIEHTDYATISMNA |F
11J51n38 STATA version 18.0

4. MIIATILRUSNI pinostrobin Way
panduratin A luwanasizesnsdnms Wuns
WA WILALNAFOUANNYNG DIV BALATIZH
(method development and method validation)
Fufiunslaaiaslfiidinis Chula Pharma-
cokinetic Research Center ATUCLNNEFENS

PRINIRMTINENSe

AATIZAENT LU0 INAF AR

LC-MS/MS @522 7am AN N uaaddsanae
MS/MS lae/l¥ Tadalafil (internal standard) %
foeanaas 500 ul lumasiaenannaa
TaeAsmaaneznawlilsfiudi 0.5 M perchloric
acid USa1913 250 ul Lavaassanalsanes 15
ul L-i’wgfm%mﬁaﬁmﬁwﬁ ANMYMTLENENT
Meiadntl Phenomenex Luna C18, (100 X 2
NaRN®I, 3 uM), guard column Phenomenex
C18 (4.0 X 2.0 mm, 5 uM) 1695 mobile phase W
1% formic &g 0.1% formic acid USU pH el
ACN-MeOH §a517% 80:20 %v/v) anfiid i
MFNATIYN 17 min

mMleNEATayanFTIaueEnS NToya
AnNFNAusIEI e T ura s iy u
WAFNLRELIAT (plasma concentration-time
profiles) azlsmaAe =iy ad14luea non-
compartmental analysis (PK solutions, USA)
Tae1#l1suns: WinNonlin version 8.3 t %83
1517@n19 Chula Pharmacokinetic Research
Center AALHNNEFNEES PNAINTRRMTINENSY
TouR AT LRI MLN TR AR Ay
Aeneiasit

AUC,  Audlddunamanududisenl

0-t
WANFNLAZLIE 1INKIE 0 119 Agevh Bfisnsnsn
Sosueuente dnnnleuld trapezoidal rule §
whafuilsnlunsudaiadans (h*ng/ml)
AUC,, fuiilddunmmemnsidadnenlum
AMFNLALIAT NI 0 019 1387 infinity FUIT
Taeaniudilénam AUC,, MugaTEIUIEAIN
el adugarefitelduasdanmardaen
) Smhofuilasnlunsuseiadans (h*ng/

mL)
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NAIMILSITeN Svhedunluniusiaiadans
(ng/ml)
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NaIMIUSMIIeN Svhedumnlundusdaladans
(ng/ml)

T e lumaldassuanudaden

max
F950 luwananMendsmsUFmsen Swendy
%”ﬂm (h)

Kel @1A961320986151N19MAALN0aNAN
eme Smiofumissiadnlag (1/h)

T,, ehessdiaasnsrinen Smbeadi

#alaa (h)

NAMIANE
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JoyanugIu

U

AihTsAturmnsimsdaRon S 12

T8 WU JHN198398 1 518 9900UFa8NN

U
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Tasamadanluwiudl 1 Wosandadenaynan

xSt RARINIEATuAMED 11 318 Wil
ey 3318 uasweinels 8 71 Jongsening
28.33 + 0.97 U warafzitaInnIeagIeniNg
21.38 + 1.57 kg/m* N 1IN NAN19Ra
UHTIEn1e dsgnauday menuanysniaaslea
A o o o Aa G 6
Gan msvhaneasiu 1o leduaedidnins lad
WU JNINITBYNIBRTEAUNAIVIBIUHTR

mﬁa@fl,m::éfuﬁﬂ@ (Table 1)

Table 1 Baseline demographic and clinical characteristic data of participants

Demographic data

Age at enrollment (year)
Median (IQR)
Gender, n (%)
Male
Female
Body mass index (kg/m?), Mean % S.D.
Body temperature (°C), Mean + S.D.
Systolic blood pressure
(mmHg), Mean + S.D.
Diastolic blood pressure

(mmHg), Mean + S.D.

Clinical laboratory screening, Mean * S.D.
Hemoglobin (g/dl)

Hematocrit (%)

White blood cell (10° cell/ul)

Red blood cell (10° cells/ul)

Platelet count (10° cell/ul)

Total (n=11) Reference range
26 (26-30) 18-60
3 (27.27)
8 (72.73)
21.38 + 1.57 18.5-22.9
36.32 £+ 0.15 36.5-37.3
114.17 £ 6.53 80-120
68.25 + 7.53 60-90
13.68 £ 1.37 13.0-18.0
40.75 £ 3.76 40.0-54.0
5.83+10.7 4.50 -11.00
4.89 + 0.64 4.60-6.20
260.17 £ 47.99 150-450
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Table 1 (cont.) Baseline demographic and clinical characteristic data of participants

Demographic data

Neutrophils (%)

Lymphocyte (%)

Monocyte (%), Median (IQR)
Eosinophil (%)

Basophil (%)

C-Reactive Protein (mg/dl), Median(IQR)

Glucose (mg/dl)
BUN (mg/dl)
Creatinine (mg/dl)
Uric acid (mg/dl)

eGFR (ml/min/1.73 m%)

ALP (U/L)

Direct bilirubin (mg/dl), Median (IQR)
Total bilirubin (mg/dl)

Total protein (g/dl)

AST (U/L)

ALT (U/L), Median (IQR)

Globulin (g/dl)

Albumin (g/d)

Cholesterol (mg/dl)

HDL- Cholesterol (mg/dl)

LDL- Cholesterol (mg/dl)
Triglyceride (mg/dl), Median (IQR)
Sodium (mmol/L)

Potassium (mmol/L)

Chloride (mmol/L)

Total CO, (mmol/L)

Total (n=11)

53.75 + 8.08
35.50 + 6.92
5.0 (5.0-6.0)
442 278
0.75 £ 0.45
0.9 (0.3-5.8)
87.5 £ 6.80
12.63 + 3.75
0.79+0.19
5.07 + 0.99

109.00 £ 14.17
54.72 +7.43

0.16 (0.12-0.27)

0.51 + 0.29
7.55 £ 0.53
17.91 £ 2.77
11 (11 -16)
3.33+0.42
4.24 +0.21
187.33 + 32.83
63.50 + 13.95
110.92 + 20.65
56 (57-65)
138.25 + 1.66
3.91 £ 0.31
101.25 + 2.09
23.42 + 1.44

Reference range

40.0-75.0
20.0-50.0
2.0 -10.0
1.0-6.0
0.00-1.00
<1.0
74-100
8.9-25.7
0.73-1.18
Male 4-8.5

Female 2.7-7.3

> 90
40-150
0.2-0.6

0.20-1.20
6.4-8.3

11-34

0-55
2.0-3.3
3.5-5.0
<200
40-60
100-159
<150
136-145
3.5-5.1
98-107

22.0-26.0

* BMI was defined as the body mass divided by the square of the body height.

Data represent Mean + S.D. (normally distributed data). Data represent Median (IQR) (not normally distributed data.

Decimal numbers were reported according to laboratory standard of Chula Clinical Research Laboratory, Chula Clinical

Research Center, Faculty of Medicine, Chulalongkorn University.
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NansANIMInSraaumMaasuaImsaia
nszaegluuuwalga WAISUUTTMURUVVFING
El‘mm&lﬂ%@ (Multiple dose)

anms Wasatansyr ugUiuLLaUgs
219 1,350 mg e 7 54 legensarianssany
UFanaEseEn e @a pinostrobin 30.9 mg §a
wALgaLas panduratin A 9 mg ¢loLAUER L7
Audeainaehs o thldhensienadadu
Ya3en wnanssheemaia HPLC wud §aehs
wanssnaafid e lwiug 1 neusutaenu
snsafensyane lawvie3snas Pinostrobin Uat
Panduratin A aSNEMNTISATRSUUTEMUES
SHANTETE WUITLAUANNINTUGIFATDIEN
(Cnex) U89 pinostrobin WaY panduratin A U8IK
191599398 11 @ WAL 8.07 £ 5.71 LAy 29.58 +
12.54 ng/ml NN i (Tha) 2.67 £ 0.89
WAE 3.00 £ 0.95 h NG NSIANNAIINTINITL
1@suansatia s1emefissduenasan (AUC,.,)
WinAL 20.03 + 20.13 Liag 62.40 +33.79 h*ng/ml
ANNAGU 19 Table 2 FRDENIWAENTDIRITNTIN

Al 7 teuSutsymnusnaaianszany (C

rmn)

£

250

Plasma concentration (ng/mL)

Subject

—e—day | before dosing ~ =@=day 1 after dosing at 4 h

~@—day 7 before dosing day 7 afler dosing at 4 h

EGIEF RSN pinostrobin L panduratin WinAu
3.77 + 1.38 Ua 12.98 + 4.90 ng/ml MNEIG
NAINNENIRATeIUlsEMUEsEianssny
WUIITEAUANNDNTUGIFOVDILN (Cppy) V09
pinostrobin &% panduratin A 983 W:/L“fl/ﬁ’meﬁ |
11 @ WML 15.07 + 6.65 Lag 63.26 + 21.73 ng/
ml MU ndsnngidnnideldsumsato
TNMURTLOVLNFLEN (AUC,,) WML 23.39 +
9.26 Wa¥ 90.52 + 30,92 h*ng/ml NG
e nsenisenadNduiunem (AUC,, ) whiu
183.33+£62.48 LLlag 700.13 £185.77 h*ng/ml ¢n&
AU DeINIIMARLNRaNANNTINNME (Kel) iy
0.09 +0.03 4% 0.14 +0.03 1/h eNHEF Feg
7736 (Half life) 1L 8.07 +2.93 lag 5.51 +2.62
h MNAEL (Table 2) LLagLﬁaﬂﬁa;ﬂaﬁ”’mu@m
MR eunTIN (Figure 2 and Figure 3) WU
1Saoua9 panduratin A Tughaehananasnidis
Gudeaun Tuiud 1 Aeud 7 vnldwuum T
TMeiinsaeds panduratin A Tdonifiam
Tae5ann09 panduratin A Tusnaeawaam

TUSHuaNnNN pinostrobin

(B)

g8

m
g

n (ng/mL)

g8 s

Plasma concentration (n
%

Subject

—#—day 1 before dosing
—#—day 7 before dosing

=@ day | afier dosing at 4h
day 7 after dosing at 4h

Figure 2 Individual plasma concentration of pinostrobin (A) and panduratin A (B) before and after multiple dose

oral administration of 1,350 mg Krachai capsules at day 1 and day 7
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M day 1 before dosing

g

"
S

Plasma concentration (ng/mL)
Plasma concentration (ng/mL)
8
X

o

B day 1 after dosing at 4 h
I day 7 after dosing at 4 h

W day 1 before dosing
M day 7 before dosing

M day 1 after dosing at 4 h

_ ) B day 7 before dosing
I day 7 after dosing at 4 h

Figure 3 Mean of plasma concentration of pinostrobin (A) and panduratin A (B) before and after multiple dose

oral administration of 1,350 mg Krachai capsules at day 1 and day 7

Table 2 Pharmacokinetic parameters of pinostrobin and panduratin A after oral administration of Krachai extract

atday 1 and day 7

Pharmacokinetic Multiple dose (1,350 mg)

parameters
Pinostrobin Panduratin A

Day 1 Day 7 Day1 Day 7
Crax (Ng/ml) 8.07 £ 5.71 15.07 + 6.65 29.58 £ 12.54 63.26 £ 21.73
C,..(ng/ml) NA 3.77 £+ 1.38 NA 12.98 + 4.90
Toax (D) 2.67 £ 0.89 NA 3.00 £ 0.95 NA
AUC,_4 (h*ng/ml) 20.03 £ 20.13 23.39 £ 9.26 62.40 + 33.79 90.52 + 30.92
AUC,; (h*ng/ml) NA 183.33 £ 62.48 NA 700.13 + 185.77
Kel (1/h) NA 0.09 £ 0.03 NA 0.14 £ 0.03
Tiz () NA 8.07 £ 2.93 NA 5.51 £ 2.62

NA: Not analysis

anulasany IEDG (p-value = 0.01) LarIz@UURIA1 Hb,

masudssmussaiensesluuuuelga  Het, RBC, Lymphocyte, Monocyte, Eosinophil,

AeuauaunwlAlaumafiuiuay 3 @39 (1,350  Basophil, C-Reactive Protein (CRP), Glucose,

mg/day) siafasmaiung 7 3u luinusean
a v v 1

3 1R 6
wgnIal laetseaed ouse uafidnsau

a v o dld a = o dl
A8 NUIU 1 Y NNDINMTIYUEIWE SL‘HQ%V] 1

' '
A [ <

Hasnnaadaanziien WadSeuieunans
ﬁaqﬂﬁﬁ@mﬁuﬁ 1 uariuit 7 nut seefuaaceh
WBC, PLT, Neutrophils, eGFR, Total bilirubin,
AST, Cholesterol, LDL, Triglyceride, Na, K Liag

COo, Wiz lae CO, Amaintuaenafitedn ey

BUN, Cr, Uric acid, ALP, Direct bilirubin, Total
protein, ALT, Globulin, Albumin, HDL L8
Chloride anad ag Hgb, Het, RBC, CRP L8y
BUN &msanadathadlitieadnanmeaia (p-value
<0.05) FefousinametasU fidnmaeanaains
Wasuwag usioenslsfiamanasiananisaglu
LTt LL@SLﬁa‘wq@%uﬁimmmiaﬁ@mzmm

3 M WAMTUITUUMLUTZNING TUN 1 ey Nad
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NYAFUUIEIUENIANG (FuH 10) WUNNSNWDY

UfTEmIresiidhieAsefiaeull fo sxsuves

@ WBC, PLT, Neutrophils, eGFR, Total biliru-

bin, AST, Cholesterol, LDL, Triglyceride, Na, K

WAL CO, MANT LaYIEUYaIAN Lymphocyte,

Monocyte, Eosinophil, Basophil, CRP, Glucose,

BUN, Cr, Uric acid, ALP, Direct bilirubin, Total

protein, ALT, Globulin, Albumin, HDL wag Cl

A o o Al o & o
iB195GN ﬂaUﬂua\n\lmmawq@m 3 I BINRAINA

o f 6 a 1A ' o &
AN QSL%LﬂmsVlﬂﬂ@]LLGSVLNS\I@’]']NLL@]T‘I@HJﬁM gnNEILh

@ Hb, Het, RBC Wag Eosinophil AQaLANENY

fuptnafltiuddmsia (p-value < 0.05) loe

a g 1 < o 1 6 a
mma@wa@LL@]aawﬂsﬂmmaqmagiumwmﬂﬂ@

(Table 3)

Table 3 Safety after multiple dose oral administration of Krachai extract capsules in different day (n =11 )

Safety Assessments

Hemoglobin (g/dl)
Hematocrit (%)

Red blood cell (Mcells/mm?®)
White blood cell (10° cell/ulL)
Platelet count (10°cell/ul)
Neutrophils; N (10°cell/ul)
Lymphocyte; L (10°cell/ul)
Monocyte; M (10°cell/ul)
Eosinophil (%)

Basophil (%)

C-Reactive Protein (mg/L)
Glucose (mg/dL)

BUN (mg/dL)

Creatinine (mg/dL)

Uric acid (mg/dL)

eGFR (ml/min/1.73 m?)
Alkaline Phosphatase (U/L)
Direct bilirubin (mg/dL)
Total bilirubin (mg/dL)

Total protein (g/dL)
Aspartate Transaminase (U/L)
Alanine Transaminase (U/L)
Globulin (g/dL)

Albumin (g/dL)

Cholesterol (mg/dL)

HDL- Cholesterol (mg/dL)
LDL- Cholesterol (mg/dL)
Triglyceride (mg/dL)
Sodium (mmol/L)
Potassium (mmol/L)
Chloride (mmol/L)

Total CO, (mmol/L)

Difference p—values
D1 vs D7
0.70 £ 0.67 <0.01*
1.81 £2.22 0.02*
0.26 + 0.22 <0.01*
-132.27 £ 1304.95 0.74
-23.63 £ 43.56 0.10
-4.72 + 8.54 0.09
3.45 + 7.86 0.17
0.63+1.74 0.26
0.63 + 1.02 0.07
0.00 + 0.45 1.00
2.25 + 3.66 0.0471
0.90 £ 4.21 0.49
2.85 + 3.28 0.02t
0.02 £ 0.90 0.36
0.60 + 0.65 0.59
-2.36 £ 11.59 0.51
2.18 £ 6.09 0.26
0.03+£0.10 0.35
-2.20+7.44 0.35
0.12 £ 0.32 0.25
-0.63 + 2.46 0.41
0.72 + 3.32 0.48
0.10 £ 0.16 0.05
0.00 £ 0.21 1.00
-9.45+ 17.36 0.10
0.45 + 6.86 0.83
-7.36 £ 16.51 0.17
-27.18 £ 45.62 0.08
-1.18 £ 2.04 0.08
-0.13+£0.25 0.10
0.54 + 1.36 0.21
-1.36 £+ 1.43 0.01*

Difference
D1 vs D10

1.21 £ 0.69
3.45 £ 2.33
0.42 +0.24

347.27 +1187.80
-1.00 + 48.36

0.90 + 16.54
1.90 £ 7.96
0.63 £ 2.38
0.72+0.78
-0.09 £ 0.30
2.35 + 3.82
-0.72 £ 6.54
1.47 £ 3.89
0.02 £ 0.06
0.07 £0.13
-1.54 £ 8.08
3.36 £ 5.54
0.02 + 0.09
0.04 £+ 0.31
0.24 + 0.54
-1.18 £4.71
-0.18 £ 3.42
0.14 £ 0.33
0.09 +0.25
-6.81+£19.23
1.09 £ 4.92

-9.36 £ 17.26
-5.90 £ 27.52

-0.63 £ 242
0.10 + 1.05
-0.09 + 1.58
-0.18 £ 2.48

p-values

<0.01*

<0.01*

<0.01%*
0.36
0.95
0.86
0.44
0.39

0.02t
0.34
0.04%

0.72
0.24
0.35
0.81
0.54
0.07
0.45
0.66
0.16
0.42
0.86
0.18
0.26
0.27
0.10
0.11
0.49
0.40
0.75
0.85
0.81

*Paired t-test; T Wilcoxon signed-rank test; Decimal numbers were reported according to laboratory standard of Chula

Clinical Research Laboratory, Chula Clinical Research Center, Faculty of Medicine, Chulalongkorn University.
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asinsaniguludreme
mamﬁmiwﬁsﬁ’asﬂa 326U C-Reactive
Protein NauLasiassUUIemBanIananIzay

stwunalgaludidhsaddendquang Wiy

q

WaUsenI e Tui 1 Ui 3 wariui 7 whnu 3.96
+6.89, 1.23 £ 1.35 tlag 0.54 + 0.42 ug/l M
e Fellanuuaneheiuas et dhemesia

(p-value = 0.04) (Table 4)

Table 4 C-Reactive Protein Before (day1) and after (day 3 and 7) multiple dose oral administration of Krachai

extract capsules

Clinical laboratory Day 1 Day 3 Day 7 p—-values
(n=11) (n=11) (n=11)
C-Reactive Protein (mg/L) 3.96 + 6.89 1.23+1.35 0.54 £ 0.42 0.04*

* Generalized estimating equations

=Y
anlsgna

A o | = 2 o

NNIUNN &J\‘]VLZJ LOAYANITINYINUAILNTDY
AU FNIVDI pinostrobin LAY panduratin A

6§ A = o 1 an

SL%N%‘L“J’HS\ILW NNFEINTNTEAUNDUA NN I@ﬂa'ﬁ
pinostrobin &saluanawhiiu 270.28 g/mol &
@1 Partition coefficient (XlogP) 3.1% g9
panduratin A §328 4anawhiL 406.5 g/mol &
@1 Partition coefficient (XlogP) 7.08 (PubChem
2004) QAENTGAYLANTDY panduratin A Fe
logP ’cj\‘I S‘fmwmaﬁammmm’iﬂumimmmh

I @mangdr

@'1:1LLagﬂvaﬂq'ms@@%g\mwmm‘Ih[24
AaUeNER3704 pinostrobin Tyywan? leSuas
NAFOUYNILNTWIA 0.50 mg/kg UaLInTERee
3% LC-MS/MS shansnamianusesiansoslugs
0.01-1 mg/rnlW]_I’i”lm’i‘ﬁﬁﬁ”l Time to maximum
concentration (., Fe/523n0h 4 h Wazen Half-
life (T,,) flseanme 4 h wuiu Toadseiuans

8 0.60 mg/ml FUIUAIINEE

max)

g (C

ARUNENTYDI panduratin A Tugtlaiugiinan
1¢5uamsafianszanemathn 26 5 uay 10 mg/

kg WU C,., 08 12,416 + 2,326 L@y 26,319 +

max

8,221 ug/l MM MIANIWNLNYINLINTDY
AIENANTZTE TINEUWTIU 5 - 10 mg/kg LERs

THAudadruanswnae loadl C. ey AUC

2

WWaIULUIEIDA 2 W MIQaTN Uszano 7-9% ™

max

msdnmeSat W len T (AUC,,) 92WIg
ANNENTUYDY pinostrobin LaE panduratin A
TunesshunawesddhiuAtefitqunws 8
¢1 183.33 + 62.48 LLag 700.13 + 185.77 ng*h/ml
ey delaenily AUC zaz%ua%iﬁummﬁﬁm
Supasendld a1l anusansnlums
QATNLAZMINTLAIY MIITNIALLALTIITNNT
%en a3 pinostrobin ﬁqﬂm@agmsawﬁaaaﬂ

NNUaaaLaaa?itin hydrophilic portion g

U

a¥eneing o) Swunavih msisuamwuay

Madupanifia lad laamsauuwaninaziio
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WN1UNT¥UIUNNT Phase II glucuronidation i
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