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Design and synthesis a water-soluble group for
ether-linkage of 10-hydroxycamptothecin prodrug

Pei-Fang Chiu (% 7# =), Wei-Chi Lin(3k i# 3 ), Kuo-Hui Chen(F# & #&),
Yu-Lin Leu (& % &)

Department of Pharmacy, Chia Nan University of Pharmacy and Science

For selective cancer chemotherapy, we previously designed and synthesized two
S-glucuronidase-activated prodrugs of camptothecin (9-ACG and 10-HCG), which increased
water solubility for camptothecins. In normal tissues, S-glucuronidase is localized primarily in
lysosomes and thereby not available for activation of glucuronide prodrugs because these
prodrugs are generally hydrophilic, thus rendering them impermeable to cell membranes.
Therefore, glucuronide-based prodrugs can be used in prodrug monotherapy.

9-ACG was more soluble than 10-HCG via oxycarbamate linkage, so 9-ACG was more
low toxicity than 10-HCG. However, 10-HCG was a good substrate for g-glucuronidase,
which has ether linkage. In order to increase the solubility of 10-HCG, we designed
10-HCPG, which creates a hydrophilic group in link of prodrug. We predict that 10-HCPG is
soluble, low cytotoxicity and good a substrate for g-glucuronidase. We expect 10-HCPG,
which is a good candidate for selective cancer chemotherapy.
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9-ACG, R=H, X=-OCONH- HO
10-HCG, R=-NO,, X=-O-

10-HCPG, R=-CH2-N(CH20H2)2-N-CH3, X=-0-
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Pathway analysis of microRNA expression in mouse embryonic

fibroblast cells treated with polyethylenimine

Jung-Hua Kuo (3% % %)+, Heng-Yu Liou (¥14a+5)
Department of Pharmacy, Chia Nan University of Pharmacy and Science, Tainan 717, Taiwan

Poly(ethylenimine) (PEI) is one of the most intensively used cationic polymers in
non-viral nucleic acid delivery. Despite of great potentials of the applications in gene delivery
systems, PEI has been shown to influence the regulations of gene expression in vitro and in
vivo. Previous studies on PEI-induced gene regulation have primarily been based on encoding
MRNAs that are translated into proteins. However, recent studies have demonstrated that
non-coding RNAs are closely related to complex cellular development systems and various
human diseases. Among these non-coding RNAs, microRNAs (miRNAS) are approximately
22 nucleotides long and primarily play important roles in the post-transcriptional regulation of
gene expression, making them potential targets for therapeutic applications. Therefore, we
explored the regulated miRNAs and identified their target genes in PEIl-treated mouse
embryonic fibroblast cells. The pathway analysis of target genes was performed using DIANA
miRPath v.3.0, which is based on the Kyoto Encyclopedia of Genes and Genomes (KEGG)
database. Our study may provide a deeper insight into the molecular pathways in cells caused
by PEI.
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Enhancing the Yield of 10-Hydroxycamptothecin Glucuronide

Prodrug.

Kuo-Hui Chen(r# ®#&), Pei-Fang Chiu (287 =), Wei-Chi Lin(tk ¥ ),
Yu-Lin Leu (& % &)

Department of Pharmacy, Chia Nan University of Pharmacy and Science

For chemotherapy, many chemotherapy target rapidly proliferating cells, these therapies
might act at cell cycle. So the drug has not tumor specificity, it will cause severe side effects.
In order to increase the tumor targeting, we accord to the strategy of prodrug. We design and
synthesize glucuronide prodrug of 10-hydroxycamptothecin. Make the anti-tumor drug,
10-hydroxycamptothecin, conjugate with B-D-glucuronic acid to improve drug’s tumor
specific and water solubility. Then, 10-hydroxycamptothecin connect conjugate with
B-D-glucuronic acid via a self-immolative 3-methylpiperazine benzyl ether linker. The linker
improve the prodrug affinity for B-glucuronidase. However, the benzyl ether linkage is
nonpolar groups, which reduce water solubility, then will increase cytotoxity to normal cell.
In order to improve solubility of prodrug. We created the 3-methylpiperazine group on benzyl
ether, it is tertiary amine which will improve water solubility and reduce the prodrug
impermeability to normal cell. When the spacer including the 3-methylpiperazine group on
benzyl ether, it is more bulk group than benzyl ether, this benzyl group conduction with the
10-hydorxycamptothecin have poor yield. For solving this problem, the spacer conjugate the
2-amino-5-hydroxybenzaldehyde first, then conduction with tricyclic ketone to form
10-hydorxycamptothecin.
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Formulation and physical characterization of liquid-liquid dispersion
through various emulsification method

Hung-Hong Lin (+&423+)'", Yu-Jen Liu (%1% ix)*

!Department of Pharmacy, Chia Nan University of Pharmacy & Science

Liquid-liquid dispersion has been increasingly applied in recent years, include emulsion,
micelle and micromulsion. In preparation, different formulation or process might change the
result which are structure of phase or physical property of liquid-liquid dispersion, even phase
stratification. It might cause decrease efficacy and bioavailability of drug. But the research to
study structure and inversion of phase are very few in the past years.

In this study, we intend to investigate the method to form stable factor of emulsion, micelle
and microemulsion. The factors include variable of process and formulation. By process, we
change the sequence adding of oil phase and water phase, Initial dispersion phase influence of
surfactant, stirring intensity of emulsification and emulsification time. And formulation, we
alter the ratio of oil and water phase and the concentration of surfactant.

Then, we use mineral oil, span 80, tween 80 and water to observe different processes and
formulation whether change the result that structure of phase or physical property of
liquid-liquid dispersion. In addition, we use microscope with dye, texture analysis,
conductivity and freezing point measurement to show that preparation of stable formation
method and mechanisms of emulsion, micelle and microemulsion.
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AR e AN A w5 (RCF basal)» § ¢ o S 3 A or DPP-4 Fr ¥ L pir | o f 3k 4
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The signs and symptoms of Non-Small Cell Lung Cancer,

and the mechanism and clinical use of its target drugs
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Pathogenesis and Drug Treatment of Gastric Ulcer
FPABS LB PR
Er B F BH L

3 ﬁ/xmﬁ’# Z S ,)J L 3-v '%frb"ir!,\’](?%#ﬂ ~B12 #F 5 e m[;:]4 E g
FRA -
EEAH CATME G N S RE R AN ST RERAR I AR A
L F s kBwe A B2 AW FE TR F R Y7 Histamine2 #4o
Ao S FF IR (PP =+ 5 35418 pren®Ey > @ 3 APM BB S 5 M ek s A
2B e
Bpoda e ﬁﬁﬁﬁﬁ%ﬁ%%ﬁ%ﬂr’ﬁﬁk@aﬁg%gw%mg@ﬁ§4$
AT T AR R RE AR T A L AR LS R TR L o TR T
%ﬁ.l‘ﬁ 4'¢‘r§ EPRT- RS R IEAIRIR Y > P BRI R T R n Pl F
* % B FLEE M 2 dn R 4R ;ﬂﬂt s IR & A v ¢ NSAID e # B o ?‘%"*’J i
f“lﬁﬂ!ﬂ.‘-ﬁ«ki%*&\pmlﬁ‘@ °
SN R R R F A S frie i REFFD -

24



College of Pharmacy and Science

BO9
¥ op * % Forxiga shie® W {rE b0 R

The mechanism and drug therapy of Forxiga
LB A
Er B F BH L

WeFp > A - ABRIRF Ll 2R FL BRI R 22030 £ 67 < e Bz
L FERL AR :ifr AN N B oensty o p 1987 & A MR 0
LArTEY - E R EY }P‘aéﬂﬁﬁxp”“ HF/']L},%’BH"W@‘_—@K% Hﬁﬁ\
,ﬁ #ﬁ\},%gléak?ﬁ};%frq_,:. b g w2007 & K E S ERTEY ST 218 i AT

NI E SR SIRREY £ LS st e 3 3F 5 48> Forxiga(dapagliflozin) &
SGLTZ(Sodium Glucose cotransporter protein ARG IR ‘%'J*-“ B AR E S
VO E TR B S i F 0 R P HbAc ek o Bl R S AR R b D
EAE e AEBAM L FL T SHErER R EFHE AL -

(o

25



College of Pharmacy and Science

B10

104 ¢ 105 £ & i F* A Biies ¥ 3002553

—g__l— %\i%pgm\%ibﬁ_\;&j—ﬁiﬁ‘imly

Fres 14571042 50 22 Fm T EH0E "”15#?'1?’4‘?%?]73
Bd BB RAEL(TA)EZEL H R & -MDMA - @ EE TR E L RPN LT

L o 4 FAARE PR g R FI R ERAN KDY FT S P 4 Al ko
mie E"J”JZ%%EJ PR REe FRAFPES Ad RE XA ECATIHERET
R EFAREF (B HTRR O BEFH IS RIS 2 LR 0 24

BEAE3 iR AHFAREDR 400 RE 2 anlirs LGB
f%’f%@%éé D BT R AL BN AMEHET BRI EBER THA A
Fﬁviip%w;’:frr BREF L  CHEALpE FRATHY o B OivwS
r@H‘ 2o

FEEF R AR2124 > 52k 52004 0 manh £124 > B ERE Y B sk

o

p>005- Rl B ¥ 2 # SR A X LB > A7 82 600 EH B R B

¥
HHFERER L0 g% 5 p<0.05y 2 7§24 A5d ¥ Euinoly EEeaet -
&

%? -4 R
l.}i_F %’}'m']‘ Eé_i o

Zenir B0 0 AFMERT RECARFIRITETI AR =
FARRIIORAARS > KR - F{WFANTEF IS ad? 3 ma g rg
3%’ TEackp Tgr, o 20 BEWASmTE S5 wigd i B0 S 4 aneed
S
be
FERFAGERE R AT ARFREEFAPMAE LT Vel T E R ¢

L4 BlZREIFCR IR UL EAEER

1. ?%ﬁ/}%—“iﬁ’%;%ﬁif, I ,;?1%79
FEATRR iR T T E 0 RS FE (5 R %%m%‘.ﬁﬁﬁp\,‘;gﬁﬁﬂp"% o

2. FHp i TR m?‘aufk‘? BELTE PFoplEisipM 240D (% oi~% odf)
Bk § 46 0 AR G oamE

.‘zﬂ“}g*

3. ALK LRANTRPAER TAERTI FPAR TR AR 4 P
EE R E A BP0 IRG FE R RELNA

26



College of Pharmacy and Science

27



College of Pharmacy and Science

B11

KMUP-3 suppressed high glucose-induced apoptosis in cultured
cardiomyocytes

Jing-Wun Chen (it # 5%)?, Shu-Fen Liou (%] %)%, Jwu-Lai Yeh (¥ # %)?

! Department of Pharmacy, Chia-Nan University of Pharmacy and Science, Tainan
2 Department and Graduate Institute of Pharmacology, College of Medicine, Kaohsiung
Medical University

Background: Diabetic cardiomyopathy increases the risk for the development of heart
failure independent of coronary artery disease and hypertension. Hyperglycemia-induced
oxidative stress and apoptosis have been implicated in the pathogenesis of diabetic
cardiomyopathy. Our recent studies indicated that KMUP-3 can induce autophagy in
cardiomyocytes. Aims: This study aimed to investigate whether KMUP-3’s promotion of
autophagy activity can prevent high glucose-induce (HG) cardiac injury. Methods: primary
cultures of neonatal rat cardiomyocytes were treated with high glucose and used as a diabetic
cardiomyopathy model. Results: The results showed that KMUP-3 treatment attenuated
HG-induced cell death by MTT assay. Additionally, KMUP-3 also inhibited HG-induced
apoptosis, with associated increase of Bcl-2 protein, and decrease of Bax protein and
caspase-3 cleavage. Microtubule-associated protein | light chain 3-11 (LC3-II) is the key
protein associated with autophagy. As expected, KMUP-3 pretreatment dose-dependently
reduced the HG-induced decrease of LC3-ll, Atg7, and phosphor-AMPK expression. In
conclusion, KMUP-3 inhibited high glucose-induced apoptosis in rat cardiomyocytes through
activating autophagy.
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Tranexamic acid (TXA) Zf&sk + ¥ * cab w &l > B iL* 25k 2 A gk o @
FA RSN S T L P s gk T N 2 A gL L E e
FREFRERF R DERBET o ApUEEL L - P8 RARE XD THA L S
Bl ie R MIEFE A e A F 2 PER Y TXA250mMgo i@ * {5 > 84 2L RiE &
R A R S BT g 2 B TXAZ R EESR F M oFI TXA G 80%d Fotin
THRP2FZEERAERE > A L FU AL R BN L FRTXA £ {2
K,éft C REPEREF O B EH G LR F 4 S o & Naranjo score = TXA &
FORE Eeda B A 5 64 0 ARG T AL Tl B Arslde o
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RRAPM * ZAH L

<)
Ep
Ry
St
¢3
o
3
]
e
P
3K
!
1)
A

LR FRF > FF

B ERET G EERHE L RREME L AR~ R 2 R
KRG REHGRT A LT S

1. 28 HAg ) L # (NSAIDs) : lbuprofen, Diclofenac, Celecoxib, Aspirin % -

2. Acetaminophen #f 1+ 7§ % o

3. A FHEFIE% &+ F £ (Glucocorticoids) : Prednisone, Dexamethasone % -

4, FEE IR EZ(OpioidS) : I\/Iorphine, Tramadol, Fentanyl % -

0 FF KA A5 BRI 0 4 AN AR - a2 i NSAIDs &
Acetaminophen B 4% % » :&ﬁﬁmwﬂj hiEf 2 B E Az > 3 R kb 2
3 PR AT R g A e

Ra oo F &G oodpd] ;,;;r BB LHA B B o 4ok RIS ,\}’—,‘ai,g’a P o b
S b JRE PR G B prd) ) 2 -‘aﬁfﬁp‘a’%? FlF-a 2 WA R B ER ™ allopurinol

M4E3 @ ok 2 - NSAIDs ~ Acetaminophen ~  Glucocorticoids ~ Opioids ~ # & & % ~
BOBMR &L SRR st R~ RIER R
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Tissue plasminogen activator £2 ¥ J 2_ #£ 3

poor— % tn k& Eak PGP b oehzk F]E e Tissue plasminogen activator(tPA)
;ﬁé?é; = Alteplase » Alteplase & F-v 73 BT » ¥ 4cif (8% %2 #r]{&—? Fo di iL = v r]j{:% ;
Ea BARFY N AR IS A 4B I it A2 2% o 3% 50 1995 & NINDS
WRET Hiopocy 0 &MY bW T3] PP 54 0.9 mg/kg Alteplase ¥ & F rx L
o AR E A REET M A A RDRE I SRR L 2B Lo R R R
Flenh# o @ B ATenn 1205 f2#% Desmoteplase & 43 5 Z P Tk R% o F Enmmr bk
Mk P B F Q] P F T2 0k 0 ERTHE E 3 - 2008 & ECASS Il 3% ¥
7w w45 ) pEp 254 Alteplase ¥ 7 s P R R plaf Koz pErIL e N E RE wmoW
B REE® om Lo A 2 tPAFIE 3 R4S p & 2006 # J-ACT R %4% 41 * 0.6 mg/kg
Alteplase % B33 % 242 § »cld; &8 & TTT-AIS FLEA R % 7 wd £ & & 4 5 5 1
g {8 ehE & F] % o Alteplase >+ 2002 # %+ f4 %+ % » #30 2004 & B 4041 > 4 B
R R R BERRIIRT LA BPAZ R SR F ARG H R PAFR
2R LS EAT EAER B LR U (TR F R 0 PR e e 4
T E A

.4

M 4E3 @ Tissue plasminogen activator ~ tPA ~ & 1273 f3#] ~ & M4 L 4% ¢ b ~ Alteplase
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RO EE T %) S R B RER AT E KB FF P AH
AR RFeIR A2 FBAE - BEEAIALET M A BEREER S LR B A ELP
B oj A L DEPFEBOE gy PRSP E B YRy
(triacylglyceride, TAG) % #f-% * § % £ J& (hyperinsulinemia) » * it i F] € 3 4v 5%
AR S o LK €50 ¥% § % fo adiponectin it L @R o B ERIFPES 4R
> fe¥r#] glucose transporter 4 (GLUT4) translocation » & #f ™ & #-7 it % 5% g
(diabetes mellitus, DM)# 2 -

ﬁ:}fﬂﬂ TH I F 4524 (grape seed extract, GSE)F1z 3 &% 77 ﬁ»
B EmAE G AL L R T RN LB R (hyperglycemla) DL 4
adlpoklne A e b F VRS s Tt g B er A F o RA A GSE ¥HAIE
FlH#EP % %Jr#-*éi’? LG FAE s BN G AR~ §F RS foend % § A sk
R G E D Fl AAR A& AHRA S GSE $T e b TIPSR R ETA S IR %
2 5% o
M&EF: FF8 %5 2

L (‘ﬁ
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NIEE P R Y RE

B R TAL Ao RO £

212 < §

.
4%

o

3

ﬁ@ﬁ1%3ﬁ%EﬁE%%$WEﬂ%ﬁ£$%ﬁﬁr$%ﬂﬁgJ@’iﬁﬁ
EEE Y TRHALE  FRE A ADARARMG TR TAZFEALE ) PP o G FT T
T R e b A v B A ERBOFE O REA N A T AEH A BA oL
PrREHREZ T o BEARS EEHAE B FRA AL o

F IR REE fiﬂﬂﬁﬁéiﬁvﬁi%‘;‘ﬁﬂﬁ%g%ﬁ’é“ fFW&%%rJ 73 2 REE P RE DT
R AR - MIR R PG B T AR R R SR R R EanTR B
ARER AR S EEEFE LA e W ERFR L ARFRY
(LR ER

WAL P A EFR A PRESALERNTLEDREZ RN AH IR &
R R A ARG 0 CHARZEDRED B R ENRESEL A B
WP AR P T o P R AR AR - Bk R
Fig 87 o 2 o poipE 2 Em BB .
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s AR s ROFS > B2 E R At gag FEY
The sign, symptom and hypothesis of angina, and the choice of
medicine with acute onset

TR Y

%3

\%ﬁ‘;

LR &

I

L]

R Rk e 0 - R Bk BRI Ak F TR
%%@»f%-mwmﬁﬁﬂﬁ#ﬁw’é~»fm'£@ﬂo~M#7Lﬂl%

o KGRI G REE o I F L ek bR IR 0 F - RRER R R

FA IR R R R PR SRk R R R B L S S

P NIl o AT D BRP A L EAR ﬁé?ﬁl‘f&»‘:ﬁﬁ 2R SERE

- RgfREC R TR AL SR R A e B

na
S

T
A
s

'

3
% |eg |
En

=

N

[ PO

f‘skmz
o

efos M #oeng  Nitrate #f - 4535 93 ~ B blocker ~ Fd ] F #E oo
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RO s Y8 8 5 4 I
The Pathophysiology of Epilepsy, and the choice of medicine

g (Epilepsy)sne & 5 ¢ — X pgF 4 @ =t 2518 M eahseizure  Fp A% 5
X F R S fEm R A RS RE 5 Seizure B 5 A S 3 1 2GR G
TORAERG > A RFA AAGAT A L FER IR RS GEFEFEHIE
b e 3R G RR AR BE s B AT R B E LR

TR i Ry P *i‘?‘mmﬁ%%"f},%* R (T i F uﬁ— el e B @ 4% GABA
4 # ~Cyclic ureides Z4 ~ = 1k2g # $ 2 Benzodiazepine #f 2 $ » A 4R 2 #4415

T IO A B s Ry A ) dR R -
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Molecular hydrogen regulates gene expression by modifying the free
radical chain reaction-dependent generation of oxidized phospholipid

mediators

Yu-Ching Lin(+t# ), Jia-Der Fang(> £.4¢)*
Chia-Nan University of Pharmacy and Science, Tainan, Taiwan

FRFFELET G AT (H)V 75 - BATndd 1 & (antioxidant) i3 w2 ¥4 3
ﬂ@*@meﬂm$’%ﬁﬁﬁimé%ﬁmibé?u@?@%%Kﬁw§§oi
FEVERE A FIAFLF I AL BRI oF L ATIAR R o & A F A Y Ean
i£i5%%%%’E@$$§ﬁ§&4iﬁ%@ﬁﬁéﬂ%ﬁoiﬁ%ﬁﬁ%é’i
Al pd R4aF RiRIEAZ B X B4R e P B S AT T > WRATH T R T

RV E RNy o T 0 A AT T R MR AL # & f7 (Ca?t signal transduction

pathway) 4 i% &F p o ZL ik dF 3] 5 1 #%q B 45/ 4~ (the free radical-dependent generation of
oxidized phospholipid mediators) 7= 3% 23 57 2L F1 & R o

M 47 : lipid signaling ~ molecular medicine ~ phospholipids
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Effects of empagliflozin on blood pressure and markers of arterial

stiffness and vascular resistance in patients with type 2 diabetes

Cheng-Hung Tsai(#-k %), Jia-Der Fang(~ £.4%)*
Chia-Nan University of Pharmacy and Science, Tainan, Taiwan

Fael Empagliflozin &4 5+ % = 218 o & F ok B EORA T 2 L B S R
P E NP TRAEFRESG O - ABARR A LT F 5 Ba T3 Empagliflozin % F

{5 A 50 4 T Empagliflozin & 597 s BT 2 HEORE R § F A R g

=,
F

M 43 : cardiovascular disease, phase 111 study, SGLT?2 inhibitor, type 2 diabetes
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2,

g fE F R E R T SR L i LB

Bep s 23232 AR

P S ERA L A 2 TN M A PR R LR

Bl B4 4 4 PF kiR TR LG ARG RS AN R
&,:%fér&’/fﬁ%’ﬁ C ek fra W AR o A PR AR AR LG B F R DR
RERA XL S TS EEF A AEF ) L  BY BR G0 g
Gsh 5 ¥ & o &AL SEV bleeding 4 4 pF o i ¥ A % ia ? fess %+ somatostatin =
vasopressin i it 4 > 1t i %ﬁ%# Haivn pd 4 B2 4 Dp a4 Fepfia) o "}%'ﬁsi
AL AT R W GOEFEDY IR 0 R 2016/11/16 7 4 < ﬂclﬂc_ R, > AR B %5
& ’/‘M‘l@l EY /ﬁ‘%r}ﬂ—/ﬁ fLer i 3R ey as,ﬁ_i?ﬂf, AR O ﬁx“ﬁ%éngi}rﬁ; . %5
EF st B0 S 6 AR sk o @ » Terlipressin (Glypressin) 2mg STAT 2 1mg
QBH 1t st » AT — 451 sk 8 b4 4> e LB B G B 0 A Bl x
FBoaRE A G an JFA L e F AR Y P FEY g H e
’Ii:f-ﬂ*ﬁ%#?' Somatostatin (Somatosan) BMy Fe g ] s o e DR — BRI  » 5
Boebn 2 n @ = o g 2 5 seerdid] o ré’?fr%féﬂ‘?'{(ﬂﬁ@_&jrﬂ@,;?mﬁ'_]mﬁ‘ e
e R 3T - BRSO s gt PR R 0 BB EE T b e o
TSR B S e BR A ES LB B PR A B
FhbArL e FE A KRR A FOLE o HFR A j‘%?'fqz“ri-f:rmﬁﬂi“
BiRs e s S FEs S E S hEu o

i 83 #5% % ) 5 (esophageal variceal bleeding » = @ £ EV bleeding) = ¥4 it ¥
e
&

I

e
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R A R LR FE R

Fﬁi’;g \‘@‘H{‘:iig\_{j‘*—"ﬁgﬁ]i ~ j?k-/fg\'—'l”a*

FaFRF K7

ARAPLEHFEHDIBABRREFDF L RY FER - F 2 2502016 £ 4

E%%ﬁ»<iw%%@$%>’ééﬁmiﬁ%%@&ﬁ&&aﬁ@4ﬁa,@i%o
SN R L O R A AR A E

Ry REARARRE R LR F R T SO G 8 a TR L
et FEE o fALBRFE R L BRI A TLE A g R F S Fls R A
ARkt K LB o o R L REFEHER S K - (T BEET R BT
s Ao AP ERHBERREFEEENELFAREL Do n RN l?“i IREC 1]
BENTRR A L% 0 RiF F AR OED BB R A S BRIEFIL 3 L RR gk .
¥ BT ASHS B S RY FiE 7 Angiotensin- convertlng enzyme
inhibitors (ACEIs) = Enalapril 4= Calcium channel blockers (CCBs) =
deﬁmmo“@ﬁﬂé#ﬁi%%ﬁ?\i@%ﬂﬁ%\w%ﬁ§%4%*§§°
FOTE B P B EE T bk A e 2 3aip] ACED eiE 4% B CCBe @ % = B A7
1 P E_4%F Angiotensin receptor blockers (ARBs) ® ¢ Azilsartan medoxomil > §v
Fe % ARBs e70lmesartan ™ % Valsartan i& 7t fie > & 35%% o B ermsedk ~ % 2112
T %% o 5% Mor 4Pt Olmesartan 12 2 Valsartan » Azilsartan $+3%# 7 5 4
o BIFHILE 7 RREE B R o I RBERDEFFEF T UIFLpREYE
FoR=sk 4 &Py o

Keywords : Jr%f]\},% » % o /& -~ Angiotensin-converting-enzyme inhibitors(ACEI) »

Enalapril ~ Calcium channel blockers(CCB) -~ Nisoldipine ~ Angiotensin receptor
blockers(ARB) ~ Azilsartan medoxomil ~ Olmesartan - Valsartan
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*% & }& ¥ Pioglitazone Ei’ 55 5 fp 2_ i 1
e 2 -

B A
& Iﬁ'l*%‘f

\Jrﬁ

v

Pioglitazone % * % Type 2 ##f]\},% B2 "% i % F > HH3 Thiazolidinedione
(TZD)#g 2. % 3~ » 2 % 3% § & i* peroxisome proliferators- actlvated receptor-gamma
(PPARY)R S5 5 #E 2 o 7 2 2 Pl &r ﬁa’ % B L RS s xdr
VRRERE T ATA » )P F U E 5 B S 2 00> % 1t PPARa > £ 47 i Fibrate #5 % 4 2
o g (EF o — TRk Hody AT Ploglltazone FUoR T ow friEsoR s B Flm i
T Y o

SH 3R A HEB B e IR HEKPNC)RE A & 52 A0 1997 1 2002 £
#o B P 5 193,099 s 4 E % K40 fhoo © f R B R A7 ﬁg
14 Cox W*E]acﬁ Ea=z) S-S TN SR R Ploglltazone bb’—}’\ B R FH G
F %Qﬁs‘r‘]%-&r-&#ﬁ"]@% il x/%%\}ﬁf}}?ﬁ S R R
FRSFTHN BT RRREE AT > AR }?r,‘ PI¥RAT T AT L H A

7
“~

o

ff)
“E

¢ * Pioglitazone — & mé,-*ﬁi 30,173 4 o R & FIAH ¢ @93 %[‘%m}?}
BF 904 > @ AR* eiysfpaduptf 791 4 0 £ ¥ 4R * Pioglitazone £
Bk Mo T L2 BengRpic A BRSTF R L AP EEE KR o
FFAZUE 24 B0 > IR G € H 4o o
E % BT o 2H i * Pioglitazone ¥ 7 € B b SRRl Yo L AZUES
&6 B SR DR % o T2 3@ * Pioglitazone 7 B AZIE S & o

M 4t : Pioglitazone ~ %% % ~ & K 3
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Allopurinol ¥ HLA-B*5801 R % endz 3
ke £ R fe
Ea R g, BH L
Allopurinol E_4F%%7i5F% B s s g 7 &3 ?‘ﬂrm o T HHEEIT ¥ 0 &

AJpd ok P2 H By o AL &t § 1 pF(Xanthine Oxidase) (7% » i j*
Xathine # X0 % » 1E Pl 5 Rphcnd & o Aa 4 L %H R » f F LI NI ok
AT 0 4o d L Steve-Johnson Ji i 3 (Steve-Johnson Syndrome, SJS) - # ¢ 3
®7FFaE 0% & 44 & 23 5E (Toxic Epidermal necrolysis, TEN) o {8 %k &5
d P BRI AFRERF RG] A48 B EIp R AR Y Allopurinol 85!
PR BT AT R FIEE 5 A T3] HLA-BX5801 » ¥ 3142 SIS e F 3 »v 2 s 13 #
HLA-B*5801 ~ %) 580 & » @ F 3 & B A FeEFH e 724 ~p A4~ RSN IS
B Y - MBS A A HY - TB,T&{Allopurinol s E gl AL F e T TR
SRR S e s BRI A R i B FEE {40 L ALE Y G HLA-BXS801 A
LA TR R o d 2t A F]eh B - 2 E 85% Flet vy IS%RF R SEA g4 SIS

Flp 57 4 mezg*#,x .ﬁﬁ,\w ﬁw%ﬁ;gwo

M4tz : Allopurinol ~ Allopurinol Hypersensitivity Syndrome(AHS) -~ Z 3§ & %
(Pharmacogenetics) ~ HLA-BX5801 & &
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87 mg g L 2 Rp 20 423 E R

1%é%ﬁ*§’%§@
2 R F g 2 ppH
3%@%ﬁ*§’°ﬁ§m**?ﬂm

¥ ¥ + ¥ (Rheum palmatum) > B>t § 4~ F B Ui % E S4I 0 FH L4 p RS
EAA s o PO RAL FF R 0 TRAT & BRERT R F g i B
ﬁo#i$¢¢+gy\+§%\« R RS T &G IR e

IS R S ILEEE Y Lipopolysaccharlde) 11 /,%fm C BUE H P (RAW 264.7) 1% 5
B e %# ;‘; e e A ok i‘ie%p'r‘t % 2 = & D178 (i A ) - D179
(FHEAs) 73 2afrd| LPSA ¥ 2 - 5 1§ (NO)end = » £ 2 7 £ lwie 4 |4 o F]pt
D178 ~ D179 5 ~ & i & erguif L = & o
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imdk s 2 HAT 8 G 2R 2R P R
LeERAF FR
Fe FEAFEY k2 TEFIRG YARFLG E P DY ﬁ@l%i F»HE
% ’ %ﬁL%@W’J—%f_? ;,_*55-‘3 i?fﬁf’ﬁ?ﬂ" o e r’)&y_%’i" bepf:ﬁ’é/ﬂ%?‘:v\‘ ’ -,i/i/z{
FEETE AR R R BHGV AT R AR AEH 103 ?ﬁfirﬁﬁPJ{z&J
FPEDI FRZTSPREEIEFAT APV RER S ERZ TR BN FR
MEGEFH - FHEEH

T-# % Atk ae g2 E5EF -~ SREE -

L ki
B Es A LER kG RHIFRE SD B AA BRI - L2 Sk
4

T
-
3

S

2
5
EdAhr E5EdHROER EHFRAPERMK - HEEREFTLITAFIR ¢ &
BFFAHmT o~ GRS RRAEH R NPEFREONF A o T A H - g T
BooFREITEHNE S $ R IL S BEFE 2RI g
B0 B s BT §BPIE B0 A RS E S oy B R
KRR e B AR AR ? KA A PR F 2 P ahE Sk
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NSAIDs £2 < o F & (5% chjp B2
ATH BAG EEEFEF MRS CEVR-FLims mEG

LB BES L

2L 50 F g 27 2k 57 2 (non-steroidal anti-inflammatory drugs, NSAIDS) B 47>+ 1963 & *
% kIe R AR RIM & & chindomethacin e NSAIDs ¥ % RipfeF 53 KA HEE RR
AofER BREME N AR S FAERER S ESF G FE R g
QMo U RA R KA AREATAE AL RiT TR EF .

2004 & 4 " COX-2 £ # M-#r#)4&| crarofecoxib (77 & & Vioxx)™ 7 » %5 i@k i#
R APRT(TIH24 F)ERH AN 2B RpEL L %:}Z‘k:]]';‘;(‘u VAL R~ P R )k R o
(RR 1.92; 95%Cl, 1.19-3.11; P=0.008) - ¢ ** Vioxx ¥ #»'rv%;!J COX-2 @ ¥ COX-1 & #r4] 1%
oo BEZRCD TR HE R IR chg 4 o Frpuf P ERE DTSRG A R
ﬁ% NI gg.ﬂi_,]v}é hE o ?1 WP T mjwaén °

% P FDA #2005 # 4 7 % c#&3n i NSAIDs i S prd v § % 2R '
»t7class effect” (excluding aspirin) » F]t & $#75 %38 e 8 352 boxed warning = 3% 3
LS 3 o

* 2 #4444 NSAIDS e 4 ~ #4300 o B A 311’%57}9 Bt e i & o

B 4 3 (2L0F IR AF L F #F(NSAIDs) ~ it F Bl (57
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W mt B2 R

Bl gL~ E s

Ls FRL R BH L

B P - ﬁﬁf@ﬁf“)ﬁ? VG B AT BEAAN L ARE AL T ER 5
BREEL 2L ¢ R ¢ Tl Betacell LS F 0 % AT R F R
er L e ? dnte o R AR R o BT RITE S VLR R Fpinimie ¢ oo ok g 0%
%%’§%B@;L$H%%%%%4F@ L R At L
Wz B g o gt IR - AR AZETRITR B ITRIUR o § AT g A

Frige ¥ g b’%!‘/vfﬁiié%ﬁg}ﬁq e ME R h#E P G 0 1L B4R (Biguanides) 2. A
fie#k % %8 (Sulfonylureas:SU ) 3.Meglitinide £ 4~ # (Glinides) 4. a-#% § #H p*

Fr41#% (a-glucosidase inhibitor:AGI ) 5.Thiazolidinedione #g (TZDs) 6. DPP-4

inhibitor
Wi PR ARFE R Y SR AR R E R R B KB BT
PG MR E B e T AU A FIREEIET B R Fl2 - S F]@ AT R L%DPP 4
Liz X @A PRVE n AR enié * O R

inhibitor » & 5 #& fopsin R ATARE - F i %ﬁ

lri o
S Ffop R R E ~ Rop g 0 % omarigliptin &2 8 & DPP-4 i #|

LLﬁigo
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EEAFRRILY hBEF o WAL VA
Fei-Yao Huang(% 4 3%), Jia-Der Fang(= £.4%)
Chia-Nan University of Pharmacy and Science, Tainan, Taiwan
ForEhE A REY BTN GEAPRBARGTRE foRLE | ATOEERE
WX E LA AERIPT L BT ERAEAEFENY R rr%‘rm’ﬁ%)% o
R ERFRF IR > X E R AL B EPREERY R AR LR F] T AL
VI L
i

FlaE LR wzwi’rﬂw’zfu_mﬁr% BV LT T ORGP E L DR AT
Mo - BT REEAEE AR OTREERIE AR VY 0 AP E
G E I skl Ae® 2L S R B E A F AR B e pr

M4 : Drug Therapy ~ Asthma ~ Aged

48



College of Pharmacy and Science
B32

Aminophylline increases respiratory muscle activity during

hypercapnia in humans

Wei Li(% ), Jia-Der Fang(= £4g)*
Chia-Nan University of Pharmacy and Science, Tainan, Taiwan

Theophylline 82X ¥ - B ¥ 5 X § #4F5RFnE > R ETFRT F 428 LiT* -
HpAFE R T~ e A 5 A e % o Theophylline @ 43 ® 4 f w4 2 $4F M 4 57
B SR g 25 o 5 (COPD) 2 € & Jof &4+ - 410 f# Theophylline % Bt s o o 522
e F Reeriimenyrd > AR 3 A5 — TR sk & £ 0 Aminophylline Az p
ZHF Az AR AR R AT o HN RS U E aﬂ?\:}’\ﬂmu{;:_f{ﬁJ 2.} 3 eF13h 2 o

M 4% : Aminophylline ~ Hypercapnia ~ Electromyogram ~ Parasternal intercostal
muscle ~ Transversus abdominis muscle
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w g8 Angiotensin-Neprilysin #r4] & o % 2B g, 'E‘ T %

Tsuen-Tang Chen(f# % i), Jia-Der Fang(= £.4¢4)*
Chia-Nan University of Pharmacy and Science, Tainan, Taiwan

95 5 2760 2016 FoH o RS € ol Mw % 2B guideline A2 0 P o i * R AT 2
* ACEIl 4v B-blocker 3 % — #n% * %2 > Ra ApkiF gL 2w 3 640 & H<35%H "
TR HP A T AR BRAH > ME L E A 2957 B dupitisd Angiotensin
receptor-neprilysininhibitor ~ « %R e # it 5% ~ Ivavradine ¥ fbet & H iz o Fl L @ #
ACEl s a7 B 5 BT ok RBE H Kb /v\ﬁ;::ﬁrs A 5 fx4F gk 0 ARB R
FRER A R Bl a g ACEI B fe ™ @z @t o 20 a g iR s Y
¥ ¢hgF 38 Neprilysin & % fia ¢ 72257 & g F £ & end ¢ > LCZ696 » %%{Neprilysin
Fr4] &) sacubitril f= ARB valsartan 4§ > &4 7 ¢ p#t Enalapril & 23 { 7 2% s %
:;5.1,;;’*5 A o E P 7 FE T FRBAI F o g iT* 2 5 > Enalapril 4= LCZ696
EpengfE® 2 x4pke o fe LCZ696 §il § iR A S R Bk i Fr B E BT o RS
WAL #E T LCZ696 A % g & v vt Enalapril { & dhinsfrck o { & 2016 &
A GV Fe B dp 51

:ﬁ-’
H
=

M 4¢3 : Angiotensin receptor-neprilysininhibitor ~ sacubitril/valsartan ~ = % & o
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+ BLCYP3A2 2% ¢ X DA 5 0 1522

CYP3A 2.5 5 1 & P (N3 % % > # ¢ CYP3A2 5 * BUVF5h 1 & chit i
%oaa«mcvmmzmzmﬂj’éwﬂhﬂﬁ%ﬁsoﬁ;p;%mucv%Azg

G RRBEEIEART E #";Fﬁ: Y Ep 3% FE % w o Testosterone ¢ &
ECYP3A2 #3.5 & + & ; 2 4 » Dexamethasone 7= it Bg F A o pt b » AP %3

ARG B lidazoIam ¥ 4+— $ > Mosapride _m,FiMf_, WA E PR A
1 CYPIAZ sria P (1 17, 2003) + 5114 7 it 3 M erfE B 188 + 7 5 % S5t Lo B
¥ FE TR Y ’Fﬁm;}i,{h- » F] CYP3A2 B3FUg2_ A w4 393 » FIpt 2B 2 F L P&
CYPSAZ i3 sLE » 2ttt o .%h@zz PRLIHE CYPA2 £ 313 b i 1215 0
3 ‘f‘\% i§~i Pk Mosaprlde iﬁf L ,?17 Ftn

NEFED S X BEH A% R %3 Bl (R 247, 2013) 0 & BUFRR A 7 B B
FERPFe oz 4] 2 (n=3) » ¥ &L 2 Dexamethasone i& {7 it % 3 ¥ ¢34 2 (n=6) -
2% Ao 84 Fend %‘“..&(n—G) B ’E‘#"‘E{“ 1 d--¥ F’%:}“} B"E*ﬁﬁ '% JFP‘F}EJB}?'J {850k o
AR B e BRI 1S 0 B ER - A g WMo o £ 2 7 Lowry
Method 7| k48 ¢ cre G B2 & 0 I3t E w2 BRE g rabblt anti-rat
CYP3A2 it (7l - 2 il F fe 2 WA ME - B ERJ 0625 3 10
pmol/mL » e e B ¥ kR » 3 NEERER - F {8 F PR AR CYP3A2 2 £ &
BT o

5’56%"*%%5'6'% LLEZENHREHX30990 978 2 2 CYP3A2 357 £ >
oI s 2 e spdle s GEe A9 d 5 e s Bl ;%*“%ﬁﬂﬁﬁ;%lﬁji

%‘ijgi e }gL:}p o o B3 4 > 2 CYP3A2 ml]“* WA BRI TR
CYP3A2 B¢ S 5 % Testosterone fs 2w £ £ B ¢ £ =t 41 3R (Kato &
Onoda, 1970, Kramer et al., 1978) - & 9 % 2. “*%ﬁi@?f?mﬂ?% ¥y ob o ke B
Mosapride ¥ 5 #8514 35 #3852 2. E % 442259 (2013) %7 # Mosapride ,ﬁ-ﬂ% Fh ke
Fld (2 ARG 23 e bl sFEE

A B REET i 5 S B LR ﬁ¢ﬂﬁﬂ’%$7*’ﬁmlﬂwﬂ

CEREEZ AL E ST on 4 e CYP3A2 7 &rﬂfﬂv}gwﬁf—‘r ZE %M R
B0 % BCYP3A2 £ ¢ % Pl 5 oriy o o %“*.%F%%“PF@* 34 42 CYP3A2
7R € ot %i(ikf%ﬁﬂﬁ%@ JEERETE T A kBT S B2 R
sREHEEANEI v I E I A A p\ CYP3A2 erfg & o gL #h > {8 % & = BLE /2 &k T
¥ CYP3A2 22 g p & M pd 4+ Mosapride mj—“f L2 % - R o FP Mosapride i—ﬁf S
FEF ik prR ) CYP3A2 &t

M4tx : CYP3A2 ~ Western blot ~ Sexual hormone ~ Rabbit anti-rat CYP3A2 Antibody
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LA NI Y e A e |
ik~ AR ~ PR s AL

%3

‘4&%’&

A
%
o
%

=12 FL B

AR A 20 i hBF o TILIE AB ) GRE > TR AR AA-
BR - FLAFMEIR o @t A FEFASHE BT A e
LA~ an & D2 HIE PRAOBIHEF I TH L cFAFRERE LK IR 22
SRR D ko G @RS TR RORRAT A T e R B R Fha L .
SRR R S L L AP ARCT=E EIRD AN E R SR L
Bt FIL AR ERARE o @ BB K2 ¢ B EF B R ¢ fop d Aehr i o
TELHMERYS P RBFE- BRI AR R X B Ve B HE

€2 E AT BN ATE G B L AR A i R d o 30 p WL F AT
AT oenE e = A 4 &3 magnesium ascorbyl phosphate ~ kojic acid\ascorbyl glucoside ~
arbutin ~ chamomile ET ~ sodium ascorbyl phosphate % ellagicacid % - # ¢ & & C a7
4 #;I*u F3fA AR Flan #CEF M LRBAE S AL TR BB £ C

A RF enitr > Tl AL T AR HS RN S F 0 T g
B g R f ook o AMEREEARY AP FRET AL & Ciuf s BT kit
R S AR S AR R AR Ry Y R
TRAREFTEEFRME 2R E RRRA Y @ X f fend g ;\»;&{;ﬁg P Bt
VREAEEDE N > g2 Fnd SR P AL LR P DY Ry MRV
FIFVE AT g d Ao BRAFZROPG]d pd Ao Al o Fla e
FIflpeR d 24 & &g
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M4 (Oilbody) > REfEFEFLETR 22 B TERBEH L AT- RhELED
ko AL T A g 4 (Artificial oil body » AOB) o ¥ B % endF & A3V fhie
mhe ’”E#%%"f B T A plwre o Ra o ATE R HAOB LRG0 E XA L
ER MR R TRAOB AR T FRRERER o w AT 8 Y BT RAH
¥ @‘H Foukik > AH B AOB F FE Adem o RHY LR KRB AL A
Be & oo Tt A - A E R s X e U B H B L iR A @iﬁ«%@?d
B gk bt s RS B2 %% AOB &E)ﬁ,‘s““%ﬁﬁ u’i"ﬁ%ﬁ‘t T
g AR AN S EP O AP IR gAY AOB Hk 0 FEF At F;a!p
%% AOB @ 7 4l o

g

=40

ﬁg@f% l"],L ~ A /E'ng'
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UGT1Al A& 713 %Eﬂ A ¢ * Dolutegravir | ¥ g2 83T 5
ﬁ‘\Ff%f% gogs e’

#n

\m}

Mg > ARG BE R REFLL {5 AFARDLIE AN LG AL
FORF R ALE RS F Y HIV RS iy B R FRpS § &
B 4 %7 - % Dolutegravir 5 2010 & 5 & F 3 ehd #7— &0 HIV-1 integrase inhibitor
(INI) » > Z 33 &8 § % 7] UGTIAL cng 88> @ i d ehe ),;J%t‘ pdig A g

BHiEE R B E MR T o Flpt AL AT 2 }I?c‘?"}ﬁp 17 ;% $£ 33 Dolutegravir (Tivicay®)
B A2 # O RIRIER o

&

5 A2 £ B FDA F = % & T2 ViiV Healthcare(2014) 3 &% § 1 3 » & 12
Medline ~ Pubmed % F i & 303 : é_”]mz\» RA|E_ZE € % 3 Dolutegravir #3352 fh> 2
Mf R 2R R £ R AN Y 5 o 199k HE0F (2013-2015) 5% kv

% Shuguang Chen(2014) % + %= 3 45 1 4318 AL F1*36 ¢ @ UGTIAL it = » 4aF
$i5 5 F*28 %37 B¢ MR A A AT A Db S gk T (s 2 F1%28)
¢ ¢ UGTIAL /&7 % » E‘] RSN ZH R RV LB o ¥ b A ViV Healthcare(2014) ¢
¥ 2 3] Dolutegravir Efeforeyigin B INI & BB HIV % Z2 5 &g
R F > P oBiTH F A «.’§ 5 shxa BEILE Sk B R F 0 v Wajima T(2013)7 3 E 2 ke
L ARITY F A TR FARADL G HEFALAR TURA AR P F TR
MBEE > FEFZLEFFAFRETREK AT F > ERE- H I KB

Fﬂ%&

Mét3 :Dolutegravir ~ UGT1AL ~ Tivicay®
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_(Ziziphus jujuba Mill.)z_ At ¢ ® kg

~ B (Ziziphus jujuba Mill.) % & % #*(Rhamnaceae) % :‘_ e o A A Y R4S
M BRARFLAREE F 5 E > 5 AFLTe P e 2 kg R A AT Ry
RE g R CHEERY o A f 5 54 ?‘¢¢,%."ar@ﬁ%%\¢*m
W&\ﬁ%w\ﬁhg CEAE R FRRE LI RAFARRERE BEOT
FOORBEM AL o do AT Z TR SPERE S R & C A F e PEH - 2
Jf’?ﬁ"h’ﬁéézé;t o P e drin F RO < R G Uy~ PR~ FRF 1 s AT LR
g WA e R g ki > U2 :}»F#'JPF;&:W”E’W DE R R A A T
MERA " BY LAl &7 i L ’Iﬁaf‘fﬂﬂ?ﬂ AR RAE-L aE A e R
e gm;gpx A Féw"r_'rﬁ’* £ LR PP B AT S A B R Y EaR
AETRELFRY LI kg o X R E XRP -

Méts: B RS FI D AERT - Rt
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“:_—_!q:
/F«}

~F s e 5 fAAfE(thiol) i & 4 & % (2, 4-thiazolidinedione,
2-mercapto-5-thiazoline, 2-mercapto-5-thiazoline, L-cysteine, thioglycolic acid) > 12 4% & 7 &
LTS A RE AT RN (floweel)® > WP Fr B ZF aFRip TR >
B TP g deps (L-selenomethionine) v ® A v L Bicis (Se-methylseleno-L-cysteine)
2 5B 5 BRI (thiol) 34 & THRRI T2 RAAR G ABFLETIES & o5 A
fi% (thiol)i2 4% £ T =& 5c R £ A 5 thioglycolic- acid > L-cysteine> 2,4-thiazolidinedione
> 2-mercapto-5-thiazoline > 2-mercapto-5-thiazoline -

1 ET &5 4 0.06 MM Fr it 25 ¢ fe(thioglycolic acid) i3 4F & T &R & B o & 47 i
EERAEAR TR B £49 2165 10190 (V/V) > B HRRR (pH3.86) F Bif &
i R e- AP Bk AT RE BT ARER W AT ALk (High
Performance Liquid Chromatography — Electrochemical- Ultraviolet » HPLC-ECD-UV ) 35 11 @
FOVRREF T PER L 3597 A b Y R L ORI TR L 2763 A4 B RS
TGA/Au % 1 (TT f&ehd B MR BR B E K b ¥ Bk k¥ 1000 & - & gt > 3

#8 7 L-selenomethionine % 2 f& 7 Se-methylseleno-L-cysteine 7% & &k & ©

BRAEF: 9 O vRAL T RS L BOREL IR L5344 TR
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WP B FHEBE BHD (P27 59 A RS 100 g 267 k5
CEPEUES UNEE BVE RN N R Rl e N CE IR R A AN R ]
Pl s I A S B2/ S £l 4 fE3 S 1RE
2 e s REX 37 b~ @ 287 F % P B 54 547
P X5 4 RW2RI RS EXT 28T RSN FHE2EIRSH T F
W27 bR REFCRIFY CE R P mRER T 24 TS %TF

R FRE KA FF MR Fe X S8 - 415X 66 8

AR EHACRPEF M EZER FRFERE > B Nz 5 ¥ F % ( Estragole )

LR F A GG (BB 2/ P S AR SN REY 247 F 5

&
N
w
X

B EE A FRE)S L I A RS VRS R
(GC-FID) » &7 B A7 FER ~FRELT > a4 S FEH T 445 o #3158
ke > % 7 27 A As (Methyl eugenol ) # s o2 50 G MR GE S B BOF eniE 2

40 B ~40 » 48T > LE F WY & F % Estragole 2. 7 £IER

MaEF: FA1T X 3% " A7 Ap ~ MR
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PR FiFET AP g 4 P TPy
S AN S Tl
LeFn g FEF

A T R B BE - A E - Peid R SPR B S ke HE -

B (bl e SRAIER © BR e RN R )i L

"U>

nﬁ¢ ﬂ\
w}lg\,

‘.

;\

ﬁfl

o

S

‘+"H

TEBLNFERPEAES P EFET > pEB DT fox LD o AX
P{é?ﬁi1§#$ﬁﬁﬁﬁ$99N%\PMDb OCT - Tt~ ¥7+ ¥ % -
B - SR L e AR R 0 BRI T 2 450C i R T A - AR R
SPF BRI % F S5 % 4R BT b A B 2R HAB M ey v SPF B L it 2 A v
fe A TG AR R A APRPFERZAELE A AL akin o
Bl EA LT TP I TRV EPFEE S P AE LT E2 - od P FEHE
BEBETV AL KFEF - REPER S TE o AR R K RGBS P
# % SPF & » %% &1 P1789 4= OCT ¢ SPF & ;2 5 p B¢ i~ - @ PMCX 5 p& % 14 SPF
B TEARS o ¥ b L i 0 Aol el PMCX KRR BB B AP Y O

PUCK £ 4 wifs 4 %% % > L% SPF i engg i+ -

MAits: B ilic % *hs ~ SPF Rl %~ b A « P1789 « PMCX -~ OCT
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PEFEA L FREFET AP GEN S DT PR

PRAESOFH AN REE S PR OAREE X T KA R G
Pl FIDEASEORAET b a A2 1 o bl RaR ¥ @3 A 53 £ 28 g
ke ity g R EARY RATE XA AL R Fa A SRR 2 okl A

f
4% AR
AL ER RIF AT 2% U ? PIT8O-PMCX 2 OCT & % e 1 74 >t 308 >
VERORTE RNV § S Usgiz PREIEET > Q% @5 cnSPFRIEZ  HEHE? F

A 5® BB g 4 (SPF)Easgi o

MaEF: 32t~ g4 ~ B gEHA - SPF -~ P1789 ~ PMCX ~ OCT
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FI¥ 85 R F R

e
e SE 3 A 4 2 4o
ﬁ%ﬂﬁﬁﬁgﬁm%%
e

ﬁﬁp* “&%+“‘%dﬂw’g%%m?ﬁ%’rﬁ%uﬁgﬂﬁ P R

m PR dﬁ& wﬁgl‘ip«v—g:n.it%Qs P /\c,‘ui(ﬁ.ﬂ)};g B VR TR o
FLED G 3 ESABBGEY  BUPAEF L5 A2 '5%57?;9%”?‘5;5'"1% .
R fpi:{,.' FHRBTFELAPR*YABRARG %ﬁzﬁ‘ 2+ (ANMEZ Greentest) ¢ #
ARAE Rk R 2 A DRILS R R SRR ¢ B R @owﬁﬂé * I AT
PEFHERZE A5 k&P HRBDTE ﬁv;‘;%ﬁ:': ’ TABT IR I
BE TAASE, ~ Tikziey o~ TEpd
Ay o BERTSEAIEEE A RBEP R ARIL T oA E A
BRZESEM - EREEE AP % FRRARLHEPRE T T 0 10
FEYHBRAORT

.z , oz ot - , oz ot Y
PR rﬁ’]‘/ﬂ@,ﬂ ~ g =i g T,EL

BT AT s TAERE - AEAG L et
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R R PR L A AURIRMEE R AR K TR

Sk R A et R
L E T LN VTS

‘4&%’&

ERFRAY FEME )

ARG ER LR R R Meng 03 A (T A $70% % fic X P~ ( Dispersive liquid-liquid
microextraction, DLLME)z_ ¥ B~/3 &l > - % & % »xiv ;% 4p & 472 (High performance liquid
chromatography, HPLC )2 # ¢k 3k i Jp:& (7 K4k P $28 5 7 Bfig b B & 20 Pl 20 #7138 2
B R Fa%E 4 % 5 MP (Methyl paraben) ~ EP (Ethyl paraben) ~ IPP(Isopropyl paraben) ~
PP(Propyl paraben) ~ SBP (Sec butyl paraben) % 7 f8 o 77 3 BAZ? > & BF R B F Bk
F2b it BY 2 REBRHARGEMF oA 0 BB WA B B R
B AR pH B e E %H%Wi o

d BRI RM2Z F WA HRESEEIN R ESFEEE S %Y 60 pL o octanol
(CH3 (CHy ); OH) 3 X B3 &> 3 22 0.5 mL en? fR a3 AR & {8 ik b J3 » KR P 1Y
- FhBAR FLERTEPR30s > FAHBPCFRF Emin e B fE B it g
'g}%p 2_5 P F Sl 703 "‘ZOMngﬁT%w’E:"”—",T)‘HPLcig‘—f"/?JL"

¥oob o gt v 2 HPLC A dig 2 (53:47 vIV) P /oK, ini# 0.5 mL mint) & 4 ¢ sk
257 nm i p] > T AEA 474 2 SEF B 4 220.05-5 pg mL o gtk B g B K 47 6 ff (T
Bl2 R?{& % 0.9998 % 0.9999FF -
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2 HPLC Bl it d P £ 0 2 2 7 FAIfqsE2 2 £

X

I »!-.

1“:;1

va

47 8%
kR FRAE FELY )

S - ER R ORI L R N S £ F R IR T T
(high performance liquid chromatography » HPLC) i 7 ig] 2_e #F 3t eh% v & 4 4 a6 & C
B ~ e b C I A B R BB R D AR s T
FeP P ~HEF T ROl HAFTMA M HEFT RSl HETTRT M H
EFTRA T HEFIRE S O B F R £ A A G R

EitESE Y 0 F9 o gl (R *ER)EE > Ak & c i 3.00% s b cF
%ﬁ 2.00% ~ f= %% 7.00% - ;*z'ufr; 2.00% - {HF -3 @A o BEH - s s kR
AL 0% e RS 0. 1%-1.0% @ £d * 4 > Fi4 64 (0. 05MBEAL = & 4933 0% 0 7 R 09:1
RiR) P REBAS B S (OMM RIFFEE B2 7 58 4:6 Rip)F 245 1. 0mL # &+ 3 > 12
2 ##4p(C18 & 478 +1 > 5um> P 42 4. 6mm x 25cm) » $5 ek = A7) 6 & B(F ¢ L& 280nm ;
BRI E G 256 nm) o BUPIPFRF G 20~25 A0 R AR BBl £ A BEeniE i o H A AU
Bl 2 0.9995 72+ > %6 5w Jcd 82.3%~103. 8% » I A A v e F R 5 91, 9%~111. 85% °

e

ﬂ
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AT QE V+vP&\p\%‘U‘ A&+ ;% % (Polymeric ionic liquids, PIL) % 2 B 4p e % B
ZBRE TREFIRITRVEFRAPIE T K ﬁa i “”ﬁ bEALH MG it
A«’rf'(Vola’clle organic compound , VOCs)z K4k » £ &£ {778 5 F B-F4p e 5 BjE o 97
E#H 2 VOCs ~ =] 5 7 g (Methanol) ~ = & ¢ % (Trlchloroethene) ~ 7 ¥ (Toluene) ~
#w= " ¥ (o-Xylene)® B = " ¥ (m—Xylene) o
FHEE T %GR LM %t [PVInC8)Y [NTf2]) 1% 5 srtihia » & it g

SAELP R S At o PErEGEETNEAERTY 20 20K ABET &
PR AR R E IR R SRR S 20 248 IR AR 5 40T ~ A
MEPER ddE 3 448 - NaCl ki ER 5 15% w/v e

¥eb o iz GC-FID & dftif 22 (7 BAp i F B2 2 173 P> 1% p ® PIL-SPME #
R R DA SR AL FER A 0.64 - 5.8 pgml 2 F o kR FR
& A7E o ff (T RIOTE 2 S Ap B Tk ] 420 0.9968 - 0.9989 o e F £ A7 R RS
B b E LT WAMAEITEG o KATEF AL R APFIRE L R A 8] 4
1.32 - 4.06 %~1.42 - 4.68 %2 &> @ p&'IL # R 4> 2.56 - 4.68ngml’ -
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AE T E Y LSRR R AR P~k ( Dispersive liquid-liquid microextraction,

DLLME) % & # AR A 47 V4aPF8e Rl » B B RV EFH L EH2 2 2R 2 -
Fre ke ffE ZRHFHRE Sl FNE PR Y g

FEF BB R AR ~ A AR R ERE ~ BB A OMB S LU RO B L B EE -
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Diclofenacssk iz & 45 3

A it 4 ~pi(Diclofenac) (T 5 & i > M MBRAELE L B s kAP A 4T R
(High Performance Liquid Chromatography, HPLC)ip] 5k 25 ~ (8 & i 2 A4 ik &
Y ER LR B B R E Y RABEFEFR LT ZESE HPLC 24701k f3is &
PRl e B ts 00 F 4R & 45 B ¥ & (Gas Chromatography-Mass Spectrophotometer, GC-MS)
AT A kiR A P B 0 385 01 Diclofenac ¥ & ek iR F BB HE

AfFEY %% C-18 ZHPLCA &gt B i it A 3Rix i ? ik @ -K=75:255 #
e 4p 0 i 1.0mL/min s f¥ ¢h sk 280 nm 1 B] o GC-MSZ & iF it iE %1 6 T f & 280
T A EARFL100C =3 230C @ o f M(F #)Fun# 2 1.0 mUmin > £33
FMmTRE 70eVo v & A 5 1507TC »

fd gt F & dem 0 Diclofenac % j#F gzt 04 & F &> & 25C T 0 @ F
¥k 5 1.34x10°48x10% ; 40°C T -k % 1.56x10°3x10%> k f27% v it (Ea) = 7.654
kd/mol -

o GCIMS #z kfzeanv it A4 5 2-(Phenylamino)benzeneacetic acid -~ Diclofenac
methyl ester -~ 4-Amino-9-fluorenone ~ 2-[(2,6-Dichlorophenyl)amino]benzeneethanol -~
1-(2,6-Dichlorophenyl)indolin-2-one -
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ok ek 8 R

F 2 1K FEAGE |

DA g L FHE

|

N

41
s

1 &3

AF G - E L E DL EMA NG FRA—MIRY (2T fy T ) B
Bl (e p/ok) Erakig o 1 p FHEAF A SR TLCRRA ek » 1 @
F B TR RAD R BT RE T A L ER A h o B oTat R 40 A 47 % 5 Hitachi L-7100
pump 457 Shumazu SPD-10 AV # ¢k sk/w 55k i jp) B (UV-vis detector) » 1 iRt £ 2% 2
% 280nm - i¢ * ZORBAX SB-C18 ¢ 11(4.6 mm x 150 mm x 5 pm) & A 3§ 41 o Ji# 4p
=9 FECpEpe (36% )k (61:4:35)¢

TR IO MA 2 ¢ B RSP AR TLC kot d £ R4 o

—ESLES L EMAD BTN RAPRITRA AT AR F PR 0 FIRIIEF £
Bbe o A E 3 F SR G 0 BT RAP AT REIGE  RdaRl- FEY RAY S
PR A AT RS B TLCHF M F A S R .
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ft AL e i 4 47

AR B Y RAGERS Y RAGERM R A A S(FC T 2 R R
L 4 SBC) 1 zbplsg it erif B 2 ATR-FTIR LR H (L 5 & 40 Sg e sk g s 1L 25
M fRA EhR AR T 0 bl SEM Bt i o

B EE S AGRE B R A R R ESS IR Bl o & 1100 1180 cm

1R ~1650  1714cm 1R % 3200  3500cm 1 FF#5¢ #4374 IR v fcéd >
A3 C-0~C=0~ 2 O-H W A3REF 1 > 7 7 drfois BeERenkjaf i F ud o %
Reig it FaEsril > e PRERE  REN DT R &6 #3542 & f3{0a)
ROKSEMBIHVET R AT FL0 e 2277 - HARZERRE > I EREFR
ARE o AmAkde k> @ R fr ATR £ 2417 2 > M R¥TH IR Fior Juiop-d ki o

SRS ASERTE oA TR I 2 F o 5 MR B 20

F L UM R REBRR > P AAHTARL R AR LR IB A H
Ao BT A B Fg o
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Benzodiazepinedione /7% 47 s g S F
[ # 7% (Shu-Jung Chen) -~ iz~ @2 (Wen-Jong Wang)*

LAERABFECS

~F7 3 #-Benzodiazepinedione it i £ & ¢ e > “,éf. 7 1% % acetylaszonalenin =4
& 2w BRde b 0 A RORAR N EIRZ A H 0 P RA A PR 0 3 - A
SR e AR SR 29 AL F 9 & (2-amino-benzoic acid) & Asde o = (2 F TR
B4 fg F & 0 5= isatoic anhydride & » £ 4 %] & 3 g (proline) 2% ¢ %fik (Tryptophan)
i FRAME i 0 £ 2 % F g Benzodiazepinedione 3 Sl

ERY TR IR BB E T 8 SR o blde] SR 49 F(Aspergillus

mdulans) A N IR 3% R ER oy (nonribosomal peptide synthetase-like;
NRPS-1like) ez Fl42 > @ 43 F & tdiA & F1 42 terrequinone A 02 4 & & F J >
@t TdiA & 3 - #F7R % fia fiF (thioesterase; TE) S % ¥ @ S p 2430
A R A o qﬁ JEEY - G NHAS TR KR 2SR );]F'“rn— B f?]
% Aspergillusnidulans > st %9 & = 1 Hpip §AF fechs S ik - HP g7 5 0 3
MAGFAAB ALy PR fimi#ﬂétﬁ’lillﬂ»\”T}am;mF”‘m?omr$4\:
AR R AT AP Aspergillus nidualans’ E# 7 gerfelin~F-9775A
2 F-9T75B & & § Flen=t R FHpr - L7 S5 4% A‘I“'m*f#sp E:}ﬁ-? T ok
W7 Mﬂgmp% TG ER AL LR ,g_rmu%#%ﬁ

3

fuyde

;j.

g
)
=

|+
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& mghnf ek~ ebe SRR T S 4 & AR IR S UV B IR
Synthesis of Long-chain Alkyl Imidazole, Pyridine lonic Compound
and Discuss with IR, UV spectrum

Wen-Jong Wang (;= < 2 ), Ru-Kai Zhao(Af /4 &)*
Ea FRFRECE kR e FRARFHELR LY

*F B d weg(pyridine) ~ 7 iikanvP(l methyllmldazole) B AT B £ R s e R 5
(12C~14C~16C):& 7 SN2 & i » £ 22 B # ;2 %4 # (ibuprofen sodium salt) it 7 35+ % 3% »
& di - kA g R Al %‘ﬁt%ﬂﬂ‘@ FFE T R RIEE SR AR g IR
EAE Y e
T A R R

HiC . X\ 90° C>5hr
TN \,N +/\M:\Br 7 {HsC\N@/\W

Br

n=9,11,13
- BE(C see dpagie 7 SN2 F L 0 £ 3 r sdchd)it @)

12hr A~ )\/@)\‘(o'
ONa RN f
oo™ e LA™ i
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9 11,13
ZREE(r Bgecnd)it WY Gy AT o7 el 3E T L E TR e ag S R R)
n—9 11,13
- R 5458 AR T SN2 F &0 & S Bferndit @)
@ - ONa 12hr 5
AV e 0 g {MNwﬂ)\/@*&
n=9,11,13

SRR (r B4eh & B il BT o7 B AT R EF I R T R )
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Synthesis of flavon0|ds derlvative

Wen-Jong Wang (;= < £)*, Ruei-Ling Wu (£ KX%)?%
%é%ﬁ*%‘f’%%f“%‘fﬁs%ﬁifél‘ FeFR-RFELF L 2

AETIEF MRS AA SR E A S ARG AP R I S E R
3,4,5-Trimethoxyphenol & Azds4~ > Siw B F A WP A 3> 2 W LJRit ~ 558 TRt >
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~Cl - P : —

P ey ", .-’.-:'-'A 0O o
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OH ,_Ij
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B TORY VOUERE WA s by 1 HSp ) R RS FAR
Eomt L EHEAR T G F RS GBS S SHBRROEF S ALY FS AR
FRA b AR e AR A MRE R G TR (-G RIE 2 R R T f e
B2 R
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SA /,91‘ 4 & ¥ Sodium Alginate/Aspirin/Calcium
chloride/Polyvinylpyrrolidone % 4~ %g k> f#3c {7 5 2 7 §
iigj\m%ﬁl‘ﬁwﬁd\ﬁ%§“~%i%2
ZELUR %?%5%%?“%‘?,3‘5

1£s
25 BB SR 2 FL
*E-mail:ctlinted@mail.cnu.edu.tw

R

AFTE R et Blen Asp / SA Ak 4e ~ A e vt ) CaCl ~ PVPK30 73 % 0 12 Ca?tiF
B OUIA] > B R 2 GG & GM BRI A g B2 2 MR KR - 3
vt Blen SA R RIER it s dok T Al s A G S FR e mS s T REER O
R W 5 oo
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Calcium chloride ”T 4 & ¥} Sodium Alginate/Aspirin/

Calcium chloride/Polyglutamic acid % 4~ 3k f#3<i7 5 2. 7 §
T SR LTRSS AN
LESFRAGFECS )
2E% FILA B ALY 5O
*E-mail:ctlinted@mail.cnu.edu.tw

AFE G B2 vt b2 P 277 & (Asp) / B YRFL(V-PGA) /i3 Jefhdh(SA) » e~ 2 ik
Rehg V4R RT 0 G EE BAEEIIEE D sl s R e A~ 20 F
Fpopiotan PEEL O RPBIE B REST c AFHRRIDLS F VLR RY T
+ (Ca%) ¢P s (Na*) chd & > 3 ¥ PR Jpbsp » F B enspfldp s - R @4
F R eE A 5 o JI* PR EIEF (crosslinking) Vi A { R H T &% MHE RE
ER VR T S
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PVP K30 7x 7 ‘¢ & ¥} Sodium Alginate/Aspirin/Calcium

chloride/Polyvinylpyrrolidone % 4~ %g k> f#3c {7 5 2 7 §
i R N RN £ ? g F 4 2
;;!: r?yl 5\37 5‘_’ _szaa i 5‘_’ /J<
2 5.5 FRAH RS 2 H I
*E-mail:ctlinted@mail.cnu.edu.tw
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s ;5
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B h C pEf4ET > 5 L-fi oL B -2-F4 B fig 4% {magnesium[(5R)-5-[(1S)-1,2-
dihydroxy-4-oxofuran-3-yl] phosphate * MAP] » 4 £ & + & % il ds g & &= fLis
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+ > A 34 = #z(Chloasma) st % i #73% 7% 5 (Senile freckles)ﬁr,— AP 19 =BG P
i v agwcdk o ¢ F 25 1:5:34‘:\2'*" ’ EJ‘“ﬁ B Feoansk e b CHpiERE R
FamE 2 g RIARYNF L ALY o Bldope R REH R
FOREE od WRKTEE S BRAELTHEAL N4 2 ERLF LR 9 iy 0] 23
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RAFEM o IR 2 i SF TR R R L RF 2GR Et
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PR ey 2 F ﬁﬂ?@%_%iﬁém%rw% A
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BAFREY PN L AES DG R BT SRS > LARFT S H 0 LMWGCP £
FUGEBE B FUFA Z A K H L RS IOE 5 MGEA R R B e RN K #
FRRSE A T BT BAF LY WG E R R R R D
CRE T
AW F ¢ EFF % X E P & SKH-1 hairless mice i v )ﬁb‘*’ﬁé}r‘ )ﬁ.gx?ﬁ B-1.5
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B REF WX 5B
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A5 3 A& 2473 NIPAAM 2 MBA ~ AA 117 o2 1t Gt {7 & S e & k% » &
e} B BlAE SR Y 0 L A e BRI R E R TR Y B HAEE R
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l,4-benzodiazepin-2,5-dione it & 4 £ & 5 2 2 B iLehd f 5 o £ & Bl
B - & #7302 isatoic anhydride 5 Acdedr o UfSEE G R A 0 23 e kA & 100C T
FR8 [P » TV &d - B & = ﬁ%ﬂ%’é’— % 71 |,4-benzodiazepin-2,5-dione jiT 4 o o

B fdng a4 anmR o I B E T3S F % 0 RIE benzodiazepin 72 1 S iE

4y

LT KL w4 o8 - Keywords: 1, 4-benzodiazepin-2, 5-dione ~ %2k

fe ~ = bk
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+ [\
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Development of Astaxanthin loaded Solid lipid nanoparticles (SLNSs)

versus nanostructured lipid carriers (NLCs) for dermal delivery.

Ching-Hsiang Huang(F #<3¥),Wei-Chao Lin(3k a2 )*

Department of cosmetic science and institute of cosmetic science, Chia-Nun University of
Pharmacy and Science

The aim of this study was to develop and assess nanostructured lipid carriers (NLC)
compared to solid lipid nanoparticles (SLN) encapsulated with Astaxanthin. The purpose of
the present research was to avoid oxidation and degradation of the active ingredient then
prolonged storage. In the this study, Encapsulation of Astaxanthin in SLN(Astaxnthin-SLN)
and NLC(Astaxnthin-NLC) were prepared by high pressure homogenizers technique (500
bars 5cycles). The experimental results show that SLN and NLC particle were around
120nm-170nm with a narrow distribution and a stable zeta potential were around
-25mV~-41mV. For all tested the total recovery of formulations were more than 90% and the
encapsulation efficiency was 100%.We used Cetyl palmitate ~ Caprylic/Capric Triglyceride
and Alkyl polyglucoside (APG) were prepared NLC ,that had better stability and less
degradation than SLN. After storage for 3 months at 45°C, Astaxnthin-NLC were a most
stable formulations that total recovery were more than 90% ,and by the skin irritation test
result was After storage for 3 months at 45°C ,Astaxnthin-NLC were a most stable
formulations that total recovery were more than 90% ,and by the skin irritation test result was
low irritation. The NLC has a characteristic of Occlusion effect, so we applied the serum
containing NLC(S-NLC) on the face. The number of test 10 people and results showed that
70% of people improved in moisture (P<0.05). The in vitro percutaneous absorption of
Franz cell results showed that Emulsion containing NLC(E-NLC) transdermal permeation of
Astaxanthin was greater than traditional-emulsion(T-emulsion), they were significant
increased (P < 0.05). These findings indicated that NLC could add to the traditional emulsion
to improve the skin penetration.
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FohERET IDfEE Y > 2 uF 11 fEHE A 1 0%~10. 0%k BT » F ik 24
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(0.0628 + 0.0006 ) ~ D (0.0644 + 0.0011) > H 7= 4p ¥ 22 Trolox (SCso  0.0065 + 0.0004 )

A ABTS B fd gtk ¢ 1 NSPMFoC i fs 3 i 8 SCso (mg/ml)
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Solasodine inhibits invasion of human lung cancer cell through
downregulation of miR-21 and MMPs expression

Chia-Wei Chang (3& 3.)!, Yu-Ting Weng (5 %% 4%)1, Hsing-Yi Chen (Fit % %), Pin-Shern
Chen (i 5 & )

!Department of Biotechnology, Chia Nan University of pharmacy and Science, Tainan,
Taiwan

Solasodine is a naturally occurring aglycone of glycoalkaloid in a number of Solanum
species (Solanaceae). Solasodine is used for the production of steroid drug in medical industry
and that have been reported to inhibit proliferation in various tumor cells. However, the effect
of solasodine on tumor metastasis remains unclear. This study investigates the suppression
mechanism of solasodine on motility of human lung cancer cell A549 in vitro. Results show
that solasodine inhibits viability of lung A549 cells in a dose-dependent manner. When treated
with non-toxic doses of solasodine, cells invasion were suppressed significantiy by in vitro
Boyden chamber invasion assay. Solasodine reduces the mMRNA level of matrix
metalloproteinase-2 (MMP-2), MMP-9 and extracellular inducer of matrix metalloproteinase
(EMMPRIN), but increases the expression of reversion-inducing cysteine-rich protein with
kazal motifs (RECK), as well as tissue inhibitor of metalloproteinase-1 (TIMP-1) and TIMP-2.
Immunoblotting assays indicate that solasodine is effective in suppressing Akt
phosphorylation. Moreover, solasodine downregulates oncogenic microRNA-21 (miR-21),
which has been known to target RECK. Downregulation of miR-21 by miR-21 inhibitor
increases RECK expression and decreases cell invasion, suggesting that downregulation of
miR-21 by solasodine may contribute to elevate RECK expression and subsequently
inhibiting cell invasion. Taken together, the results reveal that inhibition of A549 cell invasion
by solasodine may be, at least in part, through blocking MMP expression. Solasodine also
reduces PI3K/Akt signaling pathways and downregulates exression of miR-21. These findings
demonstrate an attractive therapeutic potential for solasodine in anti-metastatic therapy.
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Secondary metabolites of Neosartorya fischeri inhibited
fibroblast-mediated tumorigenesis in triple-negative breast cancer

Yi-Jung Chang (3& {5 %), Jing-Wen Huang (5 ## %), Zheng-Ming Xie (3 )%,
Ya-Ting Liang (% ##4&)!, Kuan-Han Lee (3 5% )3, Clay C. C. Wang (2 £.54)%345,
Shiaw-Wei Tyan (v % )43
! Department of Biotechnology, Chia Nan University of Pharmacy and Science, Tainan,
Taiwan, R.O.C. (£.% £~ & 24 F 514 k)

2 Department of Pharmacy, Chia Nan University School of Pharmacy and Science, Tainan,
Taiwan, RO.C. (.2 #12 < § ZEF &)

% Drug Discovery and Development Center, Chia Nan University of Pharmacy and Science,
Tainan, Taiwan, RO.C. (&3 E12 + § F7EL|ZF7 7 7 )

4 Department of Pharmacology and Pharmaceutical Sciences, School of Pharmacy, University
of Southern California, Los Angeles, California, U.S.A.

(FRG 448 FRFFHLL L)
® Department of Chemistry, College of Letters, Arts, and Sciences, University of Southern
California, Los Angeles, California, U.S.A. (¥ Bz 4+ * & v & %)

Triple-negative breast cancer (TNBC), which is tested negative for estrogen receptor,
progesterone receptor and HER2/neu receptor, is an aggressive histological subtype of breast
cancer with limited choice of treatments. Epidermal growth factor receptor (EGFR) tyrosine
kinase inhibitors (TKIs) have been studied to inhibit proliferation of TBNC, however, they
lacked efficacy in clinical treatment. This may be due to cross-talk between cancer cells and
neighboring stromal cells. For example, hepatocyte growth factor (HGF) secreted by
cancer-associated fibroblasts has been shown to bind to a Met receptor and reduce efficiency
of TKIs in TNBC, indicating that microenvironment affected development of cancer cells. To
survey the effective TNBC inhibitors, we established a soft agar colony formation system for
breast cancer MDA-MB-468 cells with co-culture of fibroblasts. Neosartorya fischeri extracts
were tested for their inhibitory activity on TNBC by applying to this system. The results
showed that some secondary metabolites of Neosartorya fischeri inhibited
fibroblast-mediated colony formation of MDA-MB-468 cells. One of these metabolites
exhibited inhibitory effect on phosphorylation of EGFR and Met, which offered the potential
as a chemotherapeutic agent for TNBC.

Keywords: Triple-negative breast cancer, fibroblast, Neosartorya fischeri, secondary

metabolite
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%%ﬁﬁ“ﬁ%@mwﬁ’ﬂéﬁﬁ¢r?%&§i B E 2 RBDpAE - AT R
* ok R omix &k 5 BB RIATR $ R (NS ~ Bora-Bora) &% ~ B e B L (LYPR) &k 2
B (SET AT BT 2K R Gl 'Mi?v ViR R ATER A B2
FOE G o AP A R pRx A R e R (PAS0 B §PE 3Rk AR AR BE) e 1
2 ELISA leader ip] %_ODe3o 2 ODa3so > k {FaviZix AR P f23 f2 4 ittt > 531 /34 i
FEHMA BB O - f23 fEF A 17.% % &2 Bora-Bora B 125k R gk
R PO R LLYPR R RSB BER SR R
PHXZABLFH -FRF-TEFT BHEFRLLERAE L Z R ATE % NS & ~Bora-Bora
5ok o PASO B F fRengn A o E b B A LYPR HAEBETF ~ 257 LF 0§
B LA EHAR NS &A= T ~BoraBora s i s FET L B AL BE -
FEH o B4 bR HBAR ORE LG LS 0 BT LS LR i R
R AR ARELE L AP B

RE4EF 1 3 2 ik ~ JRE N  PAS0 H 3 fF - Bk SET AR A e
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GO7
N T e N e
Hied 3% 6 bk
X ESEY R Y
FRARGR AT AR SR FERA L B S 2 A T
AT AL W/HF73%°“KﬁaﬁﬁFMﬁﬁﬁvwﬁﬁ’@#Wﬁ%ﬁé
EWABE 2 S E 0 AMALE %ﬁﬁﬁﬁﬁ’?##fﬁiﬂiﬁ%%w’?

RE Sl L BRE g2 P G S BRI ﬁ%#*%ﬁmw’T
GBRELF: X ,,,,anmh; QP RIS 1 ﬁ’xmvlﬁlj-ﬁ“”%lﬁ e 4 R B SE - &
[ BT fl “‘B"iﬂpﬁ’vlgkl?:ﬁﬁﬁfﬁ_#"//lfa*?ﬂiﬁtt’ﬂﬁbj‘lﬁfggﬁ
R A R ﬁ‘&

;fmﬁlﬂi BEFEd B kEY HE> L E T AL p P& L §(Aloevera)® Bl
BE D ANRT G R TR FRR O AR AR E S Av-a s Av-b ~ Av-c ~ Avd -
Av-g ~ Av-f ~ Av-g ~ Av-h > 57 5 CaCOs et & Ay B P Bl ki fsg &
I ARk 0 2 I SR F R PR RE BB~ IR RS RS )
PR R b A T RAE S AR A LA R BRI AR A
S ¥ % APIS0 CHL S 2 % ' i A -

hmt st #E sk Av-b fr Av-d F1 % mpedtd 2 K 0 B AR i Av-as Av-C o
Av-g ~ Av-f~ Av-g ~ Av-h B 7 AfM ke ™ 4 £ > FIpt AP b AT RE B% Y
friplh ~ AT 3%k 0 ¥ #% %% 5 Av-a~ Av-c~ Av-e ~ Av-f~ Av-g~ Av-h & § %
T EFOBRET RV NAL FEREKRDER S Av-a~ Av-Cc - Av-e ~ Av-f - Av-g ~ Av-h %
£iEF AR SRS E% Av-ac Av-Cc s Av-e ~ Av-f > Av-g ~ Av-h W RSV
i@ g R bR kA O AL R ARk Su R el L Av-a ~ Av-C ~ Av-e ~ Av-f -
Av-g~Av-h et g S AR it AR EF D E A 24 F Av-as Av-cr Av-e~ Av-f
Av-g ~ Av-h % 5 & fF S B F > APIS0 CHL &2 % =& Av-a-~ Av-C ~ Av-e ~ Av-f »
Av-g ~ Av-h %% 4p > &1 90.79% &_ Leuconostoc mesenteroides ssp mesenteroides /
dextranicum 1l » P # 17— HE A F PR F2RAFE BN BAFET -

‘1!3‘4-

2\

Mt F R E - FRET

123



College of Pharmacy and Science
GO8

HRGELS B 7 5 B Bm4 wssv071 & wssvb24 7k 7]
£ o4 % Ak

/Q.

 Bgp 4 (White spot syndrome virus, WSSV) % - #8478 < 4] 3% DNA f;54
FA AL G B AR - R Bk RA B HEAFHE I M TR
WIS e A DNA & o B R m A& S8R | g 2 ATeaga Nlmavmdae T
#+ » Whispovirus }rﬁ—sr > WSSV g 1992 &f&\lg FEHERAENE AL il G
-Qﬁ‘f”ﬁ PN AR PR ‘j\ux’ut’ﬂ,t A WSSV &2 F 3 i ahg 45 & (5% 845

TR FI AR R WSSV ;,;—,Hﬁ«_é S BT A A Reh F) R B (wssv071 :a
Wssv524) A BRI FEATEF I PG 2 HHLLFLANTNA
4z i t&ﬁf

pavd WSSV el FIR8 B 7|~ 47 T ¢ > @ & wssv071 8 F] &7 wssv524 25 F] e
R R DL A B 5 303 fr 3732bp - Ff p T S gvirgaE B A W) 5 130 40 1243 B
el fe 0 LAERI B A B A 95 14452 13673 kDa o 5 7 i AU FERH
WA R TR LT (F rﬁé o iE A A ES AR %xﬁ}ﬁ g@w@ PGADTY?
¥ pGBKT7 i& {7 WSSV & A F2 5 5 ¥ * « Bt FiFE R F i A &%
cEFIRE L FHL AL RN o Bl AERY 2 PCR AL &0 wssv071 £
wssv524 A F] 5B B EFUFIFET 2 ~ A& 3 (pGADT7 &2 pGBKT7) % #7)it
* 3%~ & % 4% g DHSa 5 581 12 colony PCR ~ 548 DNA ¥ %7 T /A~ 45 2 A F] 2 R %
i 0 @i 913 4 o Ae2 pGADT7-WSSVO71 2 pGBKT7-WSSV524 £ ‘o [ 48 s % 4 5
oo

P AATF 7 pGADT7-WSSVO71 & ‘e fagch< %t Fthe HE 9 > 7 fnd @
wssvO71 +% 3 fe B 7 4p e 3t NCBI A B #r o> % & 7] 5 e %] wssvb24 % H e /& 7k o
WAGERRPF TR o aRFY o F AT 2L PCR & &2 wssvb24 ¥ H e /& 71|
KoX TR FIRG *K/»\%fﬁfrx B 77 I3t NCBI F R #7 % ?7 B2 AR RT
WEAPTEY B FHRPF A pGBKT?-WSSV524 ERGRAE RS A ﬁf%ﬁv@‘
2o A A BRH S £ R DNA - & A 5 A r 2 5 (AHL09 £ Y187)» @1
TR ARk 0 F 3t wssv071 fr wssv524 B Fev Frefr 3 IEH B R o i p BAAY
A RFTF #£ 3 WSSV et 4?5_6_25’5(}?3%;%@ °

M 4Ese ¢ 6 Bhpom A~ wssv071 ~ wssvb24 -t iE e
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EE NI I PRPIEZ LR

NETH] S Y g *
¥EFIE LR g auE?

LA ERAE 2B

£ 7 K43+ (Gold Nanoparticles, AuNPs) E_p # & 2 B i£47 3 02 F il > 7]
AUNPs 5 2 frap s di s AR~ KR Tapd L6 TR EIR > T F S AL T

2RI TR NERE (EL I > Wy Fr L2

2 ie * g #gp4 (Tri-Sodium citrate, NasCeHsO7 « 2 H0) 17 2 B R » 2w & £ f
(Hydrogen tetrachloroaurate, HAUCIls « 3 H20) * J& > f1* RIS w § &2 7 b b
EREE % 2 13-15-33-99nm 2z AuNPs - F % ¥ ’33nm 2. AuNPs £ 3 2 -9 B
FIe BFRT > FE 33 nm AuNPs 2 2 FRBIE 5 AP0 B » B2 a i
#v (bovine serum albumin, BSA) ﬁrﬁ {6 ¥ 4e » 33nm AuNPs ] (7428 & & > 3 Ik
i 33nm 2. AuNPs £ 5 B¢ Hleik > BARPFERFF L o AuUNPs &2 & iz ~ £
AEBFREBERAF B D ReIE @ RHRT (limit of detection, LOD) - H £ 3+ 2 7
FE PR W] G 4TS 8.35x10° g/mL ~ 40 3+ 5 0.0103 g/mL~ 4 33+ 5 2.113x10°3
g/mL ~ 433 (1) 5 2.6x103 g/mL ~ 4645 5 0.0112 g/mL 2 4833 5 7.013x1073
o/mL; ¥R AT % * & RIEEF Ecoli 2 Salmonella * 7 ¢ £ AuNPs F J& > &f¥
B -5 Saureus ¢ AUNPs F i P& 5 2.7x10° CFU/mL- & B.cereus d
7}%4}1& ;z—Jwr ek A 4 > S.sobrinus i 7 € 22 AuNPs & e

R &R A RS HIORFAT LB SR Iefh Tl 4o 5 fi02e5 RFPRGGDD (RD)
% GLFPRGDD (GD) it 3 B4 & % k43 chF it 4 » # AUNPs Rl { & @it o 24
Lﬁ?éfv'%;‘é PSS A b (1:10= 5205 £ 3 ﬁl‘ﬂrf_;a 1:20=r94%%: &
2K kF) R Ee A 1:10 + 5] RD-AuNPs iR ¥ » *H (E.coli 2 Salmonella)
% B {2 (S.aureus - B.cereus ~ S.sobrinus) o AkAR & & PR JL««‘r ; & GD-AUNPs # iB]
¢ s £t E.coli ~ Salmonella £ 1% |2 ¢ S.sobrinus # ¢ F & > B.cereus 18 p|4&*T 5
6.75x10* CFU/mL > S.aureus ¥ B]4&*2 5 6.75x10* CFU/mL - # 1:20 * 5] RD-AuNPs
¥irl® o K Ecoli &7 ¢ F & > Salmonella 1 ip]4&*T 5 2.7x10° CFU/mL > 15 14/
B.cereus ~ S.sobrinus o Ak AR & ;% 2| %7 > S.aureus ¥ pl4&*T 5 6.75x10* CFU/mL ; &
GD-AuNPs ¢ £+ 5 E.coli ¥ % € & J& > Salmonella i 7|42 4 6.75x10* CFU/mL >
5 1 7 B.cereus~S.sobrinus & #%AR # ;% #| %7 S.aureus 1 RHR'T 5 1.35x10° CFU/mL -

P EkE %k 0 4 Saureus H B o 22 AUNPS 2 & e Ap b oo d BEPXIS AR A {8 D
AUNPs ¥ & B] 3 % € e i P& T o

MA4ET AUNPS ~ BSA ~ £ BT ~ & S AILE ~ & S HBALE - i RlET - saes
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m\w

Bl ] A SRR e B 2 8RS

Ekwp s R PRl omAm gy

FTERAT E PEF TR S FENEIERN - A P TP I ERT E
% v %ﬁfd Frylam A 2 A e k- A G RRA A B RnEY o 2 £H A R
e @AY ST v 2 S 7 R AT BT B e A SR LR e ABAY o
FrliE® o PR ERT F OFMK € Prd] ABA9 lwre chFiE S o M AR DT E kR
Wiwe (s o A W B EW G 0 & F % {c Boyden chamber & » 4 47 % & & iRlE § Hig
4425 AB49 mre il A i x (T chP R o R R F I F KA T 4] ABA9 mie chik
»AEH o (e gt ABAQ wre B m AR F RN o gt 0 NP U e AT AB49 i
s £ 11 Real-time PCR 4 47im%e ¢ 22ix » i£% 4p b ok 122 mRNA 2 R E o F % iy
Bor 0 7 %k € 'F " MMP-9 5 mRNA £ 3& - Tig ‘v TIMP-2 ¥ RECK & mRNA
ZRECFENM I & A r“}l}LF Bak ¥ A 5d A MMP-9- RECK -~ TIMP-2
7 MRNA % I > & & Frd] AB49 ‘wmPe cniz » (% o

MeEF: 7%k~ AT BT 7~ e BH ~ i TR - AR R e
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- B+ 2 S ERAMDF RS FF e i B
A Bacterial Toxin Elicits Programmed Cell Death Through
Mitochondria-Mediated Oxidative Stress

ERE ~RE BT

|}

ERY A R

RIS s atia i avl B VIR R AR G ROpE
’g‘ir}.ﬁié‘m)}%fﬁ_ bR g MRk e v R % E o pAE B g 0 2 5§ E50%
RAKTAR LADE - EU A § A ML IRBFATE AP @ S e X T
T P&Eﬁ,q Admre g A a- BF TG ERIFFLF B LT 2w o
B AP T L e fRAG SR ER RS RS e R A RS
FHREFRAGAFAHS AHERE e 3 R4 > §EREEme ™= o 37
HAYT A GARFHE 28 F L w2 BT AP Y BRSSO
e X "Jﬁ,'lf:} 5&3’%)&\1 2 pE H_%;-% g % %% A e ok mfﬂ;é}ﬁ,—r AR TP A A
ROS » ¥ 3k Evifin®z 7= o Western blot~> 47487 » % £1 % " FE 2 EvEme 7 > Eviim
EMFR AR 4 HMGBLAZ R B AR KA% f > AR EREEme 7= o d N &
@ he s F AR ER AR imre B HA £ € & B iiine ohengTdg S i 0 Al
noFEEA4ROS, @HMGBLAE F 2 5 ied R wmie = o

E
%
s
&%

Mot Eeme ~ araps - ROS
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BlG AR E 24 & 2 A T2 A4

HAE L

£1 1% 9 7 (Vibrio vulnificus) &~ farf &4 5 Bl EE AT AR TR
FAR T g fRS AR o A RER IR SRR F ;m),;f,;i/;;;esﬁ o i
CERE RGO g S FLRRE RS v £

"szﬁviﬁﬁ Jﬁ“éﬁﬁﬂﬂgﬁma j\‘,;b;gﬂfu;gj:; \ 2
R AR Pk F {20 50% > H- fa7 |as

",

A Jﬁl"'ﬁﬁ”‘rﬂ
; Iu’%m’ A T

£l %mma& -(capsule) ¥ 14 #F 4. ,%4&;?]1 P E TR A A MR o @ dk ot
TRMCEGEOL G E 6 M AME R AR ERA T FREF R P

d £] i 5‘{\?]"%?"'—1 RBHREEE N AWE 2 R $45(LAL0 4r 1B1) > A ¥ TR B
WA ek A A & 2 A F B A (hep)e A AT 1 A& Frink Fl(hep) EF 5 A1 S A AN A
45 _mkuﬂ o paw > e hep 51327 PCR 453 & "R kA Fl(hep) » 1 *

DNA T &= % krringd| af»\*pz"] AR FHR(LAL0 fr 1BL)erzk F(hep) 27 4% % > f 5
- b A 472 A F(hep) ® 4R 4R B HR(1AL0 4o 1Bl end s £ 2 & & 1 iF o
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2} - N 2
S e R ) T
UiER N R AL
1%@§g4§,4#%gf
iR B AF  ITELETT Y
# 42 (Antrodia cinnamomea) & - % * I 7> £ H 913 it 4 RT FaE
RO EN BN S FIES RIS LG g L IR N
fEA 2 R R H N R A CE S A RET S REIR L :f:~ ¥ 2R
EINER =R R R TR PRV SRl R A SEY S ST e i Rr/ .

34

oo ® o Flet i 4py 7 mW@ﬁéaﬂf4fﬂTgﬁ%4ﬁaw%@maw’%
AR E B aqutu-;;gp;‘;% F 3 3 G & AR F 4o sorafenib e 2 4 o Fpt AT
T 2T F I P e gk de £ sorafenib ok g e T LR mre 4 £ 2
LN R R p)-- L +,§mﬁaiw§¢f§31 oo NI L H AR I
sorafenib pF v 12 P B 3 AR v 5t = RO 4o MR fm b2 49 sorafenib eng sttt o 4 gL
oo A2 TS F I P42 sorafenib & B IR Y U P R drd R o2 Huh-7 ¢ oep
ERK /F}'iﬁfrif“ o R RAPHK-E L E S %i*f—? “é’ 5 P4 27 sorafenib & & EJ2 4 9F0% e
PR T - HE o F AR F R B4 2 sorafenib & B AJE i fis R M
iy §¢ i FREEY S S LB A Rk ?%‘ °

LIRS L
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// P 7

TELG ?3ﬂ$&ﬂﬂrﬂwgﬁv

2

WIPRRE AR - B o B 10 AR Fl - o PR A Rein gL £
VS SR SN H I BEEE SR D & <N H:IU%F’ Eich P FE R ek F
FEMNLRER L 7 CEEH Sharisls 2 I 2 F > FINUEFES "3%'1'?
HE i A PR B AL & e AR SRR 32 AT & R DR
fmPe B *‘TS F' E AR T BV - Y B eI LTI H;F,}%‘;mﬂaf% LN-CaP fr' PC-3 z
BRI MTT A2 2 k3P lwme 385 > 2587 & 32 L a5 ¢ Aipgng 5
Bt TR SR R B F A BT A RS PR - ) AT T B T
HE oL L BRI g A B SR s

Btz @@ 5!]5;:]‘1\:)% SMTT A $5i%
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A R R U IV IR STeAb L VR B o SR L A

B oot arpupt ot Rl 7 432 TP E e

S AL RER IS O

%
WAE S R L k2

AN 53 f7]( Malassezia furfur ) 5 — 4= g b B F> ¥ @ A A 5 - ik
A K Ao o3 TR e émﬁ¢ﬂﬁi?%ﬂ*i#%w’liﬁ%*ﬁﬁﬁw
Fr B TR M 0 Tid r}'}"‘ﬁ;}’-ﬁi’é

AEFFACFEARN TR ER AP RKERHE > SEHT FAL 30C
(PHAT7) %7 » #* 0.05% ‘& &% ¢5m$4#wp&£@¢ FHAF %
R R RPEG E B e AR E °# %‘ MAF ~FESHFA A PR foda B E e iRk B
PEEFH B A Ak Y T R PR F ¢ BRSE M 2 Foaia K
I 6257% >2xhkHAF E- AR A F oL A RIBFRFRE G FEA) S
él%%(ﬂ”f“ﬁ*éO%)qiMm,101MML”H$LAﬁ g2 5 S
FE SEEMAF LR PAREERS S ﬁ» ¥ % i 355.3 + 0.74 ug of gallic acid/mg
R. officinale % ¢ fgfe 5% P~ 2. 28 % ; H B i -;;.F'*,ﬁ% DPPH p d Heig 4 » H ICs
5 789 £ 012ug/mL; &2 ¥ mdrdl A S FAEREAAM KL P (T X Rap B

% o

. ,
s T2k

BEY S A Fofhe @A RSB AL DA okEe I I8 A 5
A E IR TR e L J R il ARBT AT ERASY o TS RF AN
femdE A L g ¥ RO AG T o

ﬁ’g%i :P!\)’d,"é-"}é‘?]‘\i*}ﬂs’:\ —k% \j’ﬁ]”ﬁ\j’ﬁ_‘i v~ gﬁ:‘:
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G1l6
flr £ R EREA R D AT g

Fl* s ixmre B g AT A ERY o Sd A EROREGH Ak
ﬁﬂﬂW%ﬁﬁ?@DWh$%&%%?ﬁﬁﬁc%@m@%,ijAmg¢a%m
LEFFRAOFBEREIRFNECETHAPRAFAF L3 RAREERY § &
fRAHR AL @ e Y hEM s PR R FEERT A AR I L
BR PR SBHRIAF U2 S B S enir iSRG M

AETHET TP BATOA S EEEAEN I PR T AT A ERE 0
R E LT BEAEFHLEHENR H - Bf]/p 19#&-;&5? ERERIERY L RiE
NEFER Y BB R A S N ET - R PP AT W R RAE 1%
2.5% ~ 5% FEH Y FEETRFAE SN AR VERAEV AR EFERSET - T
TR FAF AR OTH - FEEF F oI ZERF I FFAL I F
AEth ik % oAk OD.Ew 2 3] 120 ?@ﬁiéﬁf’%ﬁﬁﬁﬁwgﬁﬂk%ﬁﬁi
e & 4 R aip 2 o

MAts C AFERE S REBRASE
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AR R

F e s 3&);%" N T S B

=

W2 A A RS T A g AT g o e PR T E 2
= AR MR o ST AT A R AR TS AR T AR ST AT AR
'L.L\,Jf,,

v

BfEA A SRR AT R AT F Y AP RRIT AR SRR
Zkﬁiﬁzﬁiﬁﬁﬁw’%kﬁgﬁki(m%~%%>%ﬂ*ﬁﬁﬁw%ﬁ@
( High Performance Liquid Chromatography, HPLC ) ~ 45 » j&f Sk S % &7 > 7 fif &
T7%7F B ix 2 A5 = g ek o

SRR P H AR Rk AP L AR E LAY 4o 0 F b R
i r% PR R AP R P RBE AR Y AP AREF 2 PR ) KR F AR
T 4 F& ﬂﬁﬂ’v%9@%%—ﬁamkﬁm@mwm’ﬁmr%%%&%w2M

nm\zx,lolé'—'fg;?lﬁd ‘*%j%'}}%?j&-iﬁ_;*iﬁﬁgﬁib’? z’ft@’%“ R T 20.3
LAEFESXNRTE A 19 Aot d s P ﬁ-ff_*‘_ﬁ g A P
LARFTDE G PR T ESNE G AP EEORT LR A = R &Pk

APETRED S NEREFT T A o

Bigts @ 2 HY o Z R AR
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B i | *ff\ EE ﬁ—f 'jv\%fgsiﬁﬁ ;Ln

£ # 3 (Antrodia cinnamomea) & ¢ @4 HE* L F vehi &2 A2 5 e
- &wﬁﬁiﬁéim\#%iﬁiéﬁz4?@’ﬂ$@ﬂiﬁﬁﬁi§F”ﬁﬁ

Pl EFAEFREE REFEPELE ié_’}’ﬁ‘_a S: 48 > TR e > Antrodin #f %
Antroquinonl #f % 2 > 2 H Y AR BHre AR I T 0 A& ¢ e L S R
Loy A~ fE R A s P B4 %1141;\;3? o i TP o TG ?'ﬁ@’ﬁ B R
WARY e 2 FEH O T RERT AU T2 S FEA D I AHAEASF AT RS
Flt AR 3 R A o]v ﬁ—’\ni’ BFEEEY TR PI FFEREE L2
FR R AR

[«

- Y Paé?éé%if:ffﬂji,jt 4ot 242 37 (Antrodia cinnamomea) % i3 & ¢ 0 I *
VORI TR B~ > 00U B sk 48 & 47 & (High Performance Liquid Chromatography, HPLC)
3 H & - H o 47 B PFiE T DPPH (2,2-Diphenyl-1-picryl-hydrazyl, 2,2-= ¥
1-FA ) B i’wﬁ’”f PR e HEEFRIRAIFER > U RFERFEN DD
AR s (A) R T A% BT A T ;:Q 5min~ 7 min -~ 24 min > 5§ ¥ 3 % pF
REchifse > AR NP BRES EREFHE - 7 REH I E 25 min (o ER H &
g% o (B) e (C) gk Agom 415 (%5 3 o it é‘. FAZ D Gldedi I3 6.5 min ~ 25
min~26 min 2 34 min ¢hi & 4 o (D) 22 (E) iz 5 e v 4 47 FF 3% {2 18 min~25.5 min
DILPRE L 0 EEF R %\F%F”i‘gﬁf*; » (D)2 g2 ()=t 25.5 min chjl & R P AR T % o
i’"gfsé_Zl.S min MY - % > HP (BE)e{ £.a45min ATt &P o @ gl
pulg P A Qe ((E)eiing V4 &4 a (A)eddng V4 B3P A -

MAET D 2R A kA D B o
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% %o (1197 - 1198) 437 &4 & A 478 A %

PREE R A

LA ERAE 2B

A ??(Chitin) PRHERNREFNIRFALAIRES  F FERFRY 0 L
TR é‘% "% mp oo B-H g e g B q_,k‘fw% BeA - "§ %7}# hOiRnEY £ Ap
PO BT ERIRIMBITI IR FIFIRLP RIS T ERE RIS AR
o RS EAT S R TER S o @ AT T 1% i A (MBE 1197 - 1198) M55 0 f0E fa
TR R TRBT IR FE S EASAEL -

Fek? I ST TSRS BB RS FUMA IR BpH l‘/ﬁ%
% (..an%fu 1197~ 1198) #-8 7 FH 2 &7 % PHC | pEA F > B L IR ELF i d 10 E R
& +7:% (Thin layer chromatography, TLC) #&RIf%2 0% *» 5% » T 58 i iR #E%
+7 & (High Performance Liquid Chromatography, HPLC) 4 45 & = % 2 ( Ultraviolet
detector - UV ) ~ ( Refractive index detector » RI') Bl F R {schA 3 o 1":3:}7;*’*' SRR
oo fEE 1197 F xS iE o FORis AL A EPE R PR m pEE 1198
FIeis Ad 5 HpE ~ P~ ZpE0 % g ohe B -

MéEF S FAF ~ TLC ~ HPLC
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LA p8 A& Fl2 E

% %7 p8 (NUPR1~COM1) £ - f8% %# DNA %&£ 3v > 5 - B 82 Brefipien?
o 3R 4 88727 Dafr® T 80080 B o 45 AT R UE < L R  ALA oot 56
Frenged B0 4 EK RS AT p8 e RA T 0 d 2t A FE G P REA ] f st
0OR & S g A e nd s Fpta 5 4% 39 1 (nuclear protein 1> NUPRI) -

ASE P8 A WL Fr o BERA BRSO A LS b T 23 8
3R G0 g ED TS M SRS E R FTEL oS DEY > g HRE D
15l Azt A 4 il o

18

Py AR p8igd mree ke F AT LY ~ pegi®?  mre i~ = (entosis)
frimie = Do d wmie k£ R E R 4 o

AR S%E LB A A f e HelLacells # % 522 mRNA > £i8 - & 8-F & el 4
F s (RT-PCR)~ % " AR T A > = = A 58 p8 A FliE 78 » & > pGEM® -T Easy Vector >

I H-2% B R 3 ) 2 ((Escherichia coli - E.coli )-DH5a

M4tF @ A 5 p8 L ¥] ~ HelLa cells ~ apoptosis
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T P8 A F2

o X
P

HEE S ERE

fn FLF o 2P
B p8 - B® ARdkIEe 82-aa $rxc B X 8kDa e F B 0§ AT
hEERLA T B AR TR Y FRER AL R p8 3 o p8 i
Wt P e R At mie g Rt RiEE s e I w2 R p8 § MM fimie
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1. Bourgeois C, Leclerc EA, Corbin C, et al. Nettle (Urtica dioica L.) as a source of
antioxidant and anti-aging phytochemicals for cosmetic applications. Comptes Rendus
Chimie. 2016;19(9):1090-1100.

2. thE4 o P X EAZ Y MR R A o PLE LR T - 2005;37(7):52-53 -

3. WA FFEFE O FZR e ST 0 S 2 R INRAL 2015
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1. Maiti S, Sinha SS, Singh M. Hair Dye-DNA Interaction: Plausible cause of mutation.
Cosmetics. 2015; 2(4):313-321.

2. Corbett JF. An historical review of the use of dye precursors in the formulation of
commercial oxidation hair dyes. Dyes Pigment. 1999; 41:127-136.

3. Bartman E. Hair and the artifice of Roman female adornment. Am J Archaeol. 2001;
105:1-25.
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1. Yuasa T, Horiguchi T, Mayama S, Takahashi O. Gymnoxanthella radiolariae gen. et. sp.
nov. ( Dionphyceae ) , a dinoflagellate symbiont from solitary polycystine radiolarians. J
Phycol. 2016 ; 52:89-104.

2. Zuang H, Li Y, Cen J, et al. Morphotypes of Prorocentrum lima ( Dinophycase ) from
Hainan island, south China sea: morphological characterization. Phycologia. 2015 ;
54(5):503-516.

3. Gu H, Luo Z, Mertens KN, Price AM, Turner RE, Rabalais NN. Cyst-motile stage
relationship, morphology, ultrastructure and molecular phylogeny of the Gymnodinioid
dinoflagellate Barrufeta resplendens. comb. nov. formerly know as Gyrodinium
resplendens, isolated from the guif of Mexico. J Phycol. 2015 ; 51:990-999.

4. Luo Z, Gu H, Krock B, Tillmann U. Azadinium dalianense, a new dinoflagellate species
from the Yellow sea, China. Phycologia. 2013; 52(6) : 625-636.
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1. FRuffeII SE, Miller KM, McConkey BJ. Comparative assessment of microalgal fatty acids
as topical antibiotics. J  Phycol. 2016;28:1695-1704.

2. Bill BD, Moore SK, Hay LR, Anderson DM, Trainer VL. Effects of temperature and
salinity on the growth of Alexandrium (Dinophyceae) isolates from the Salish sea. J
Phycol. 2016;52:230-238.

3. Triki HZ, Laabir M, Daly-Yahia OK. Life history, excystment features, and growth
characteristics of the mediterranean harmful dinoflagellate Alexandrium pseudogonyaulax.
J Phycol. 2015;51:980-989.

4. Ratha SK, Rao PH, Govindaswamy K, et al. A rapid and reliable method for estimating
microalgal biomass using a moisture analyser. J Phycol. 2016 28:1725-1734.
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1. Jesus GG, Milton S. Biofertilizer and biostimulant properties of the microalga
Acutodesmus dimorphus. J Appl Phycol. 2016;28:1051-1061.

2. Sunil P. Blue green algae: a potential biofertilizer for rice. In: Sahoo D, Seckbach J. eds.
The Algae World, Cellular Origin Life in Extreme Habitats and Astrobiology. Germany:
Springer; 2015:449-465.

3. Dash NP, Kumar A, Kaushik MS, Singh PK. Cyanobacterial (unicellular and
heterocystous) biofertilization to wetland rice influenced by nitrogenous agrochemical. J
Appl Phycol. 2016; 28:3343-3351.
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