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Synthesis of Novel 9-O-Substituted Berberine Derivatives and
Evaluated for Their Anticancer Activity
Chia-Wei Hsu (2% 3 1), Jou-Man Huang (# £ ) and Jin-Yi Wu (5 3 }15)*

Department of Microbiology, Immunology and Biopharmaceuticals, National Chiavi University, Chiayi. Taiwan

INTRODUCTION

Hepatocellular carcinoma (HCC) is the most frequent form of cancer
affecting human and has become the second leading cause of death
from cancer in Taiwan. Most serious hepatoma cells have high
proliferative activity and progress to give rise to invasion and
metastasis. For HCC patients, The most widely chemotherapy against
HCC is doxorubicin. However, these modalities do not substantially
improve the S-yeéar survival because of their severe side effects like
hepatic dysfunction and heart damage. Thus, suitable treatment
strategy is necessary for improving the prognosis of the disease.
berberine (1) is a natural alkaloid isolated from Berberiy species has

biological and pharmacological activities, such as anticancer. However,

because of its hydrophilic in nature, berberine has a low inhibiting
effect on suppressing cancer cell growth. So, we moditied berberine to
decrease its hydrophilic. Among these compounds, compound 4f and
5f have much better anti-cancer ability than berberine to DLD-1,
SW480 and HepG2 cell lines. In conclusion, compound 4f and 5f may
be potent anticancer agents.

MATERIALS AND METHODS

Chemistry

Scheme I: Synthesis of berberine derivatives.
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Table 1. Yields and physical properties of berberine derivatives.

Compound Formula M.W.{mole/g)  clogf Yield (%)
4a CyH N, O Br 52942 .35 80.00
4b Coghl NLO B 55748 0.29 70.00
de CoyHiN,O'Br 571.50 0.82 59.34
4d Cy HoN,0O, Br 599.56 1.88 25.05
de Cy H N O Br 627.61 2.93 58.37
4 Cial N, O Br 655,66 1.99 45.52
Sa ColTyN,OL'Br 52745 0.87 14.31
5b Co H NLO Br 55550 1.50 7.90
Se C5,HiN,O, Bre 569.33 2,03 24.00
5d CyaHy NLO S Br 597.58 309 92 44
Se CoullNLOSBr 625,64 4.15 64.47
5f C HW N0, Br 653.69 5.21 73.30

RESULTS

Table 2, Cell viability of berberine and its derivatives in three cancer cell lines

ford8h.
IC, (uM)
Compound n HepG2 SW480 DLD-1
liver colon colon
Berberine - 799%£1.77 8.68 £0.58 14.26 £ 9.98
da 3 =20 >20 >2M)
4b 5 16,58 + 3.82 1539+ 1.76 18.45 £ 0,05
4e 6 12.29 £2.27 8331399 17.15 £2.39
4 8 2471035 1.44 4047 782%1.19
de 10 043+ 008 0512016 1.84+0.28
ar 12 0.25 £ 0.05 041 027 1.48 £ 0,03
Sa 3 1257+ 1.71 =20 >20)
5b 5 14.94 + 037 1407+ 1.74 =20
Sc 6 6261 1.59 1130+ 287 17.82 £ 1.09
5d 8 3671116 11§ £0.04 878 £2.38
Se 10 0.72 £ 0.06 0.58+0.16 3212005
5f 2 0.37 £ 0.07 041 =038 1.55 +0.12
Control Berberine | pM 41 1 uM 511 pM

Cell number

Control

Figure 2.

compound 4f and 5f for 24 h.
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Control

025

4f 1 uM

Figure 1. Effect of berberine. compound 4f and 51 on cell morphology and viability of

hepatocellular carcinoma HepG2 cells for 48h,
Berberine 20 pM
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Figure 3. Cell cycle distribution of HepG2
cells treated with berberine and compound

4f and 5f for 24h

Annexin V - FITC

Figure 4. Apoptosis analysis of Hep(i2 cells
treated with berberine and compound 4f and

Sf for 48 h,
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Figure 5, Emission spectes of HSA in the presence of various concentrations of berberine
(A). compound 4 (B) und 57(C)

CONCLUSIONS

In this study, we synthesized two series of new 9-C-subslituted berberine derivatives 4a-f
and Sa-f. We lound that these compounds which are more hydrophobic have much
stronger anticancer abilities than berberine. Thus, we revealed that 9-O-position lipophilic
substituted berberine derivatives 4f and 5f could be potential candidate for new anticancer

drug on hepatocellular carcinoma.

9



&

3 A 3% B (Candida glabrata) ¥ # 56 5 W 86 L & 82 88 6938 8L 1LAB-2 (cyclooxygenase-2)5% # 2 i & (§ i€ 2 48

Ya-Hsien Tseng (3 #28) and Yi-Wen Liu, Ph.D. (815 ¢ # +)
Department of Microbiolog. lmmunolog_y and Biopharmaceuticals

|@ Introduction l

Lgmb S A AR o LRl SSRGS - £
S ELSRAAHRNNER  TUMEFRARSL EAMRGT-EHR-—1
BEMBRATEH LRl PR LANBEL AAREAN LR
BEEL - SR EXABRFBAETER - A—BOBRMELRAE  FaFn
ORE - AL PRBRYALEENEB L - B hLAHREFSSH @A
HRENEFE  ZELARAENAS)  FRELANTRKBRGE Tk
EMES AAMGHELY  SHESVMATAGRGHEEN - AELEGA
F oIt A PR ARG RPIES A A% E (non-whicany
Candida species) & T — 4 + @Candida glabrata ¥ B a8 28 P EE LY
0 —HEA MEAVSRERAYSRN KW - 0C glabraa £ — A E
FAFPAHAAL  AFYHMEUEARSDRNELERN  tasC glabratadt
HBAvlcHBH LG R HAEBREEASER GRS FLANT + ¥R
C glabratad S A B8 d B33 + B ARE LC glabratav &, %8 & T -

(e Aim |
A AMLHRGC glabrara )l RALEBSREL Rl - BSeya

RALEE-2 (cyclooxygenase-2, COX-2) A B ARz M A Mg s » ¥uan

T A ek R i AIATRE L A du i 043 5 44

[@ Materials and methods l

¢ glabratais TSGH ’ @ Microscope
8301 macik iz @ Western blot

I@ Results |

@ (O glabrata ]#TSGH 8301 s i #8 & ERK-MAPK #2p38-MAPK
pathway + ¥ $COX-2% 3 £ L+ -

» (. glabrate & ¥ TSGH
R33N M ik COX-2%c &

K hilie
|»\r.u s u\ o w«u 4+

wo D R0 D8 @ ad AR &80 HLAMAPK pathway & #1

E=:] R (=] | W& s it
ED .g » mAMEKI2 » pig

inhibitor{g ~ COX-2& &

|»n.-.vf.]|;.“ S | 2RI o MR
= =] slabrata § M #t M2 &
) ~ FRK-MAPK #up38-MAPK
1 pathway « #COX-2% &
ARELE
¥ A AJINK inhibitord
= L0126 - MEX 12 inhibaor COX-2% a *R#r¥ * B

o SB203580 © p38 inkibizor WC. glabrara 7 ¥ & INK-

w  SPAHNIZS | INK inbibisw MAPK pathway + R COX-
2Ea Lt
|& € glabrata $# 85 TSGH 8301 ba j 7% 4hpp65§é . |
AdAns Ih » @ "
n s 1e0soOH 00 s

P65 | | o o -

—— -

Iﬁ‘.llﬁu
- ——— |<u L)

o O glabrata & #JTSGH 8301 fase i + 2 p63s iemnﬂ',(\m_‘m .
glabrara ] 4 & #1 so 8 & NF-xB pathway & £ % &R
posEk GBI E RS 2R @ R

&
i #3128

|® &uas F + %C glabratats ey s sk & & i eg & K3 & - (400X) |
MOI=0 MOI=6 MOI=10

6 HR

12 HR

@ (" glabrata ${WTSGH 8301 b= i1 82 dyNF-xB puthway + & $COX-2
&N LA

—~—

m "-anaa

[a-tubin oS-~ || B

2154 1210 DME0 Rl (84920 '
Mx 05 10 v 1
'

«  RolOGHS20 : NF-xI3 inhibiior | e -

8 O glabrata §¢ pITSGH 8301 G COX- 2R G R L« ff — A3 %
SEWC. giabrara ¥ 76 ALNF-xB pathway 3 #l & & pos (B R HAIL - A
o ANF-xB inhibitori + COX-2& & £330 & 3tird « GO glabrara & 33
5 448 HNFxB pathway ¢+ RCOX2F & &R & L #

& C. glabrata ${ 3 TSGH 8301t 52 &3 EGFR + 3% $COX- 2% & #00 |k |
#+ -

18 HR

24 HR

% TSGH 8301 fm p ik 2 C glabrara & 54+ saak £ do & % C. glabratadh iy
8 C glabraia & @ USGH 8301 b ik &5 55 I AR I ~ MOIARS) » $ oW &%
A K -

IQ C glabratag = TSGH 8301 sa stk ik + COX-2% 5 &R F L # - |

Ansan i 1.

MOl

[“—“ I!' - -;ﬂ[ﬁ]

=i

;

®  ISGU 8301 dur 2 44 M Candida glabra 45 F3 M A K
COX2E S & & L4 -

igsi

CI“U

MO S + sl i)

“‘: o S L ns HBRIZHE DM POIASHE b hives
- - - - - - - Mo v f g » f W £
Bl == m| | 2= e
@[ SN aa)E=E = — -21@
Lot — = [ SoAz u‘[_ ——— — o
(] — —][wi5] =] =)
[ —————— [ -[W]m

= Svk mhibitie
«  ST2823 : MyDSS imhibior
w  PLIAS3IV3 7 LGER inhibitor

9 O glabrata & WATSGH 8301 fw . 4HFGFR +
o Wt 23 ERK-MAPK F2p38-MAPK
pathway « #ECOX-2% & A8 L7 -

[2 Conclusion

=

= mEnnmn \Y/
3 [ [
==

e e/

10




£

NERREHMURRKBLEYBAEREN OVE

§#4 (Chi-Lun Chang)!, # f# 8 (Yi. I-Chen Tseng) ', Ftiw # (Chang-Hua Chen)®, E 4 (Shao-Hung Wang)'
"B ARARR LY RAREHRE R YR TRB RS RH

®

ERLAHGEUENERAFTE2Z— « HHUK GOnprococcs nooformans (MR REH) £ —# A XWMOKBH - @ XL IR LEE edyfo { WAz iRt d
R ERBARDI EHNER FERERANERT RN TARSTE MR LN 2RO EHAREA TR ERTIRBEAE - DNV ABREE R
AC neoformos RMEL 22— LEHNEMWGHAAMN  EHRNBATERFERALSRE P B2 A LR ARG R R SR LGS0 ER - C acoformans
MR VT 5 BC neoformony var, grubii (4% WA) « C neofornems vae. neaformany (&35 BD) foC, neoformans var, ganii (A% 38 - C) ¢ O neaformans var, grubiiih 2
R RN NENT0%  CEAAABRARGR S dib etk | C nouformany var, seoformans 4 S E R BEAS FENP BRALTLNEMSE - MRV
AR C oneoformans var. yaltiF &Y RN ETHN  FHAEBRAKLLSHEF - AL BLLEABVLBRERB I FRIFUR BRI B
% + #| ¥ L-canavanine glycine bromothymel blue agar@® 2 C. neoformans#2C. gatai + 38 1 polystyreness 8 & G LA MRS B 2 M8 & A T E MR gL AL 86 - a4
WA TN AR BRC nevformans R EHB R S LI DHRA LY BTN S8 %0 @ 0 Sk el o RO R
AP 1 B F A TR MAOE R RMNC neoformans G B HABH P EAMB R 2 VRN NBRRELHE

¥
ET AN GIORC neoformansIS R M - R BALAFRERRIAINGE
LRARGBHMER AR OSSP P oMk Lol odiuy - o
PORMASRITSE 2 ) kit +

BEX
AUELuis R. Martinez ¥ A25 % + minimal medinm (20 mg/ml thiamine + 26 mM
glycine + 20 mM MgSO, - THO ~ 588 mM KH,PO, + 30 mM plucose) TLEMC
nmeoformans®h 85 $IL + Bl L RS Siminimal medium TR AL S 4 T
Rz - b RAFAMA 10 mM & & 48 = minimal medium 4 B) H E
TARMAS LR IRY §HMAN - st LG5 3 & 4 acoformanit
LML EALTTHLR - MAY B TIREC neoformuny e 183 8 5 S0y
B R A ATBTMA (ACSF) (119 mM NaCl + 26.2 mM NallCO, 2.5 mM
KC1+ 1 mM NaH, PO, v 1.3 mM MgCl, ~ 10 mM glucose) 18§70 menformans 8 5 £ 40
BLE W 574 -

MR EHBE RS AR—RAERE 40k

H129LE ¥+ FH oA SH FF N AR Gminimal medivm 38 5 5] do A 107 cfin
Mk TR BN neoformans + ¥3TT 8 B8R4 - LY & @ s i
EAFBCTY  MCRUERARGTAR T RN A SERFTRE
HEAYRAUMERFRABANER  EARBATLASFARR LN
ME S RRMATENB SR L2 B e, - R8RSR
U4 9 A4 5 A (Anthos 2010, Anthos labtec instruments) 8] 30D o, o % & £ 1 {8 ¢

fofn I A (7% W) Ror Ak daR g AR -

BLCGB agard® 3] C. neaformansds C. gatii
B A§ Tesfaye Belny 3 A @& %« C. gandi T #canavonine{F {2 — &2 & « M C
neoformeans BS 2k 8 3L A58 ¥ s Lcanavanine glycine bromotiymol blue agar (COGB
ugar) (Glycine « L<anavanine sulphate « Bromthymol blue « Thiamine HCL » KH,PO, -
MgSO) 8 R G # b & 5 & C ovoformansioC. ganii «

JACGB agari& | C. meaformans$ C. gattii
#C. neaformemsis & 6 - ACGB agarsg 480548 + C gori & 48 L-canavanine £ 4%
#Emtdn i - bromthymol blue HE S, - BB AR - Efigure 19 AJIH
BN DAEGHY W ABC moformans - A RBR Y CRTHIREEGRAC
megformans (table 1) -

A‘ "

Table 1. sLCGB agar 8% C. gawriiW C. neoformans «

Figure 1. LCGB agar 8B C. gonii
RC. neoformany « ARCNOL » &8
AMA I BACNK B FHAH
W ML & (wenk reaction) «

Strain - 09 01050610511+ 1251314«

B R R N A B B R

O, neoformans 24430 mM G 8 2 minimal medium3g 48/ 84 1 - 2 S A&
fhftide figure 2877 « TEESONOGAL A S ERNONDI S - RERERAK
BEOD, MR ERA Rt F @ (75%8H) AW L0l L8 § 0 &
qofigure 3+ ffigure 37 HHONOSA A di A5 00 G CNOT § » Feyaiiy s 8
=5 - B #Fminimal medium & § SR Z Mo 0 3 HBH A TR0 -

O, neoformans SR B K 3 &2 R ZACSES #1600 88 + T HEEACSF ¥
A R A A« AU K RN Ao (figure &) -

Figure 2, C. ncoformans B430 mM §
@z mioimal medium3FH48-) 6y £
R AR - ABCONOL : BACNOG -

35 ’_lll_‘
i 030 rq

g as
= 20
'ﬁ 1.5 [
= 10
£ 05
H "l

0.0 —

Blank CNO1 CNOG

w4 mM glucose w10 mM glucose w30 mM glucose
Figure 3.8 & § % 006 54 £ 0 8 8 8B E Zminimal medium$C neoformans 2 & @

BAUEBEZBE -

35
T30 -
g 25
. 20
e S
-
= 10
£
E o5 .

0.0 — - =

Blank CNO1 CNO6

w4 mM glucose w15 mM glucose
Figare 4508 0 % % &% 9 C necformans{e 7 F) & ERBEGACSF P £ 4B ERK -

I, RBAENETHEBTC moformany BEBERWIPEREMNEFE 747 - &AM
S ETAIRERS RN EL LN LR EE ST
2. EAHFFAFANE L Gminimal mediom LACSK & « ¥ i) 8 &8RN0 EthE

ASERRSHAAY  RASLRAR L GHERERTHLAC meofomans £ 44 %
u .

11



Analysis of Proinflammatory Response and Mechanism in Human Urinary
Epithelial Cells Infected by Candida albicans
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Introduction i
(| Candida albicans (C. albicans) & Flgure 2 Induction of epithelial cell damage by C, albicans infection

« C albicans are normal constituents of the nommal omal, urinary wact and gut tlors in ~50% of the
population and ate also the most common fungsl pathogen Bal can cause & vanely of mucossl
d with sig DALY (Condics ane Candisnne ' Prfiadeiprsy Iatire Tomkd 1988 ).

According 1o statistes. the ch-nv oﬂ fuge mtea.vms #re caused by me Condda spacies, and
he rnouptooonm Is C albicans, which accounting for 72 3% of the pathogenic Candida spocies

A 1.Al differont infection time. the higher the
number of C. athicans, the more damage

[T——— ) . Of TSGHB301 culs.
« C nlmmn: molpholagv mainly civided into three types: yeast form pseudohyphae type, and & 2. In MOI of 4, TSGHEJD1 calls are
hyphae and the St theory proposes that C.aibmans must undego Mombogenc commwrion fom significant damage after infection for 24

yeast (o hyphad forms within the croulation ‘which makes | more capable of invading the tissues y
(Titecr. Tomen JOGD M1 J4RS- M0 Tofeet Trws 2000 72238 401)

Thicogh otsarving unne, bicod, sputum and other common human body fluds, sclated Candida
SVAING was mestly cofected from wmo w up 10 45.2% of Candide use urne 88 § source of
MANBON (Sugewe ~ W e The nm.i»h rales aftew candidianis

'M‘U!l‘i“'\qﬂhwm\\ ¢ Drvamene Sutanty of Amence 1599 D0 1935-4)

", Figure 3 Gene and protein expression induced by C. albicans infection
~ in human bladder epithelial cell line TSGH 8301

Comzsdusion Comearainn Tarw 12h I

— C. albicans-induced Proinflammatory Response in Epithelial Cells

* Mucosad epihelia possess disting) rmr.hamvns Ihat enable discrimmaton bolween hanmiess
commensal

NOOYRSPONSIVENass of homeostass lw.- is) or ac of an Msponse

(PENODEOS) {00l Hort & Micirsn 8 200-728) (=]
ool

= g pathogerse orgarams. This process resulls in sither et
< Mo
Under suubh m&spounq cmdrms C. albicany s able to cause a vanety of mucosyl dseases

— _ o
with significant morbidity and potentislly fstal disseminaied infeclions in mvmmmr(rmvud

Ll s
mnmcual-mpxmon L g {Cwrdcc sed Contstons Pntadehog beture ,,“,_ ""I ]
2 PR "o D

n

iy Mgy U te )
Gm:cnvu'm o! C albicons ccll wall proteins s criticad for inducbon of Fnate Immune rewomes ™
and IL-6, IL8 or nm« amnnmmxory Cylokines artwmmn and apoplosis of spiheial (1
Tasns Dad 2001 AR02-45151 M) OS O8N TN AR Cold Moer Macrste D B2DS-T10) GAlOW

Aim A The induction of IL-8 and COX-2 gene or protein are significant expression in TSGHB301
cells afler C. albicans infection st 6 h, 12hand 18 h.

Thes study amed to dentify the proaflammatory mediators n C. albicans-infected

human bladder epithelia celis. We want 1o investigate proinflammatory mechanism Flgure 4 Culture medium prostaglandin E; (PGE;) accumuiation after
of biadder epithelial cell infected by C. albicans. We hope 10 supply some " TSGH 8301 cells infected by C. albicans
allernative methods that can help patients with urinary tract infected by C. albicans 2= Densi Sent at 24 h 8. Time-c in MOT=4

Suntuuiied Ve

Materials and methods [ = : -
| Microscopy = ™ _ '
| IDHessay

Urinary epithelial

i
< l-

I e
'

._LI_II |L

l

cells co-incubated GH 8301 cells _ (| == [—;
ke st s L 2

| PGE; assay & (A). After infiction for 24 b, culture mediim PGE; accumudation ane mident in MO! of 2
ana MO1 of 4.
Results ) 5 (B), In MOI of 4, culture medium PGE. accumulotion are evident after TSGH 8301 cells
infected by C. alticans for 8-24 h,
Figure 1 Morphology of human bladder epithelial cells TSGH 8301 co- "F<0.05, *F<0.01, ***P<0.001 (MO versus MOI=4),

incubated with C. albicans for fungal burden

A. co-incubation time: 4 h
Mognification: 400X
' % M MOI D246 24024024
= R
e i - - “n M- ol updats |
e | D - ™ X (Al The induction of COX-2 protein
: are significant inhibited by diffecont
R TS Inhitilers in TSGHB301 cells aflar
B. co-incubation time: 24 h - , C. itiicans Infection for 12 h.
Magnification: 400X :

__ Figure 5 C, albicans-induced COX-2 expression Is suppressed
by Inhibitors of MAPK and NF-xB signal pathways

T 12N MY LRE3 MRIOSAN BAY)) a2 124 Ay B ru-.nu.‘"
bt v s S + 9 ¢ 8 4 DMSO BAY DAMSO  BAY

e |

oot T

Conclusion and Discussion b

o : In this study, we found that C. albicans caused
/ the bladder epithelial cells morphology change, cell
Capma. ﬁ damage and inflammatory response including
kL cyclooxygenase-2 (COX-2) and interfeulin-8 (IL-8)
19 B cpesson and PGE, accumulation The COX-2
- o gene was Induced majory though MAPK and
& 1. After infection for 4 h, major form of C. mibicans are germ tube and yeast type, and i ] partialy NF-xB pathway
& 24 h, the major form shifts 10 hyphae and pseudohypha. - ) In the future, we will idenlify the transcription
A 2. Compare to multiplicity of mfection (MOf) of 0, the biadder epithelial cats M factor(s) and promater binding site(s) of C. afbicans-

mmmmwmucmmwau induced COX-2 gene in bladder epithelial cells.
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Synthesis of New Lipophilic Substituent Baicalein Derivatives

and Biological Evaluation as Potent Antitumor Agents
Ji-Zhen Feng ', Jian-Zhong Wang ', Bo-Ya Jhang ', Ya-Fang Hou?, Yi-Wen Liu' Jin-Yi Wu'-*

'Department of Microbiology, Immunology and Biopharmaceutics, “Department of Biochemical

INTRODUCTION

Colon cancer s one of the most common malignant diseases worldwide, It
always accompany poor prognosis and the more person are dingnosed in recent
years in Tavwan, Baicalein, a flavonoid from Scatelfariae baicalenyis Georgl (S
baicalensis), hias many pharmacological effect and demonstrates cytotoxicity in
a variety of tumor cell line. But, baicalein is become over 90% converted to
baicalein-7-(-glucuronide (balcaling in the intestinal. In hepatic metabolic study,
baicalemn is more rapid glucuronidation and sulfstion in 7th position of hydroxy
group that in the intestinal. In the study, we modificd baicalein by lipophilic
substitution at the 7th position hydroxy group of A ring to terpenyl derivatives,
including 1soprenyl, geranyl, famesyl groups and alkyl derivatives, including
butyl, hexyl, ootyl, decyl, dodecyl groups. The cytotoxic effects treated with
baiculein or 7-O-farnesylbaicalein (Bai-C ) in human colon cancer cell lines,
human hepatocellulor carcinoma and normal embryonic murine BNL CL.2 cell
lines, cell growth inhibition was evaluated by MTT assay. Using flow cytometry
examined cell cycle distnibution by Pl staining and apoptosis by annexin V-
FITC/PI dual staining methods on human colon cancer SW4AR0 cell lines. There
from among those small-molecule compounds, 7-O-farnesylhatcalein (Bal-Cq)
is significant potential anticancer activity in human colon cancer cell lines (HT-
29, SW4R0 and DLD-1). Bal-C,, significantly inhibits the growth of human
colon cancer cell fines, a linle or no cytotoxicity in human hepatocellular
curcinoma HopG2 cell lines and normal embryonic munne BNL CL.2 cell lines.
In cell cycle wnalysis, Bal-C, induces SW4AS0 that wrrested cell eycle ot S phase
and induced apoptosis. In wound-healing assay. Bai-C,, had a strong effect
inhibition cell migration, In summary, these preliminary results showed that Bai-
Cy has o vancty of function o mhibition in buman colon cancer cells, That
could 1o develop a new potential drug in hunsan colon cancer therspy

MATERIALS AND METHODS

Chemistry
Scheme 1: Synthesss of 7-(O-substituted baicalein denvatives,

) 8 Acetons, reflux, B~24 h
o
Baicalon <
Baicalein derivatives
BaC, R=butyl
BaiCy R = moprenyl BaiCy R = hexyl
Ha R * porwnyt BCy R=ody
BoC R = dncy
Ba-Cy B = famesy DG R e o

RESULTS

Table 1, Cytotoxicity of baicalein
cell line for 48 h

and its derivatives on human cancer

Wy (pM)
" SWano HT2Y LD o HepG2 BNLCOL2
Codon Culon Colon Liver Normal cells
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Bard Hexyt VAR £ 04T ITAS 2010 1 2052 - M n
LLSTE Oty TS £ 086 1625 2 D62 IS41 2076 20 xu
Mai i, eyl LA 2 03 x 232z 04 0 J0
Bea-C [EEUEO 157t 0y N L6 2000 0 20
Wognmin " ISihh £ x4 Wissb23 SMRT 2088 BTV 422 Al
Wol, =20 hat] X 2722084 i
Wor baygrrenyd -2 N ) {0 Y
Wird Gierans! - 20 - 0 » 20 2
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Fig 2. Effect of baicalein, Bai-C s and Bai-C, (20 uM) for 48 h, and then
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Fig 3. Cell ¢ycle distribution (A) and apoptotic analysis (B) of SW4B0 cell lines
treated with baicalein. Bai-C;and Bai-C,, (5-20 uM) by flow cytometer.

CONCLUSIONS

In this study, we synthesized a senies of lipophilic substitution flavonoid derivatives on
7% position hydroxyl group. In sddition, Bai-C,; and Bai-C,; were better activity in
human colon cancer cells. Bai-C, ¢ compare with baicalein and it's derivarives that has
the lowest IC, value in SW4E0 cells and no cytotoxicity in BNL CL.2 (normal murine
cell hnes). However, NAC partly reduced the accumulation of ROS induced by Bai-C ..
Ireatment with Bai-C ¢ increased cell shrinkage and DNA frugment in SW480 cells, The
flow cytometric analysis, Bal-C o mainly caused S phase arrest and increased apoptotic
rate in SW4R0 cells. In conclusion, Bai-C ¢ can as a potential antitumor agent on human

wolon cancer cell lines in the further
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Molecular Epidemiology Studies of Invasive Infections Caused by C. albicans
in a Hospital in North Taiwan from 2003 to 2011

Mandy Shen', Hsin-Chieh Lin?, Jang-Jih Lu’, Shao-Hung Wang'
'Department of Microbiology, Immunology and Biopharmaceuticals, National Chiayi University
*Department of Laboratory Medicine, Chang-Gung Memorial Hospital Linkou

Background: Candida albicans 1s a commensal of humans but is also the main fungal pathogen of humans. As the changing of medical
environment, candidemia is an increasing common cause of blood infection in hospitalized patients. Investigation of genetic evolution of
C. albicans demonstrated the geographic clustering, and also hinted some association between antifungal resistance and genetic traits. Methods:
Multilocus sequence typing (MLST), which based on sequencing 7 selected house-keeping genes and identifying polymorphic nucleotide sites, has
been introduced to the characterization of C. albicans isolates for epidemiological purposes. Results: Afier anulysis of allelic sequences of 330 C.
albicans isolates from Chang-Gung Memorial Hospital Linkou (CGMHL) from 2003 to 2011, 125 isolates were assigned diploid sequence types
(DSTs) but more than hundred isolates matched no DST in MLST database. Furthermore. by a phylogenetics algorithm ¢BURST analysis, we
found that DST659 is possibly the most common clonal founder in CGMIL isolates during 2003 to 2011, With four much variable allele sequences
of seven, UPGMA and neighbor joining methods were applied ro create phenograms, Three cluster groups. DST659-like, DST669-like and DSTG9-
like, were clearly separated. Interestingly, & subset of DST659-like group showed significantly higher biofilm formation than other groups.
Conclusions: The association between biofilm formation and the cluster expansion of DST639 is worth further investigation.
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Figure 1. The dlagram of ¢eBURST analysid for C albleans in CGMHL
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Figure 3, The eBURST dugram of CGMHL € athicans solates m compartson
with Asian isolates
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Figure 4. Candida biofilm analysis by weighting membrance. Note: wa stands
for positive control using C. albicany SC3314 strain; Teer'] stands for negative
control using C. albicuns SC3314 ATECT.

Conclusions

1. DST659 is the mam cluster founder of € albicans isolates i CGMHL by
c¢BURST unalysis,

2. DSTOS9-like group showed sigmificantly ligher biofilm formation than other
groups,
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