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The liver pathology is the 6th leading cause of death worldwide
and also one of the most common diseases in Taiwan. Besides, the
hepatic fibrosis caused by chronic liver disease is also involved in the
pathogenesis of hepatitis and cirrhosis. In this study, the research
project focused on how to observe the absorption and the affect cell
proliferation, death and physiological metabolism of a synthetic drug
“In-DTPA-hexa-lactoside(IDHL) ” in human hepatoblastoma cell line
(HepG2). At first, we used to MTT assay for detected the influence of
50uM IDHL in HepG?2 cell survival and mitochondrial metabolism at
24hrs after treatment. We found that it is no significant impact on
HepG2 cell. Lactate dehydrogenase method (Lactate dehdro-genase
assay; LDH assay) is used to checke the cytotoxicity of IDHL in
HepG2. we voted for the same 50uM of IDHL 24 hours, Aand it
without obvious cytotoxicity effect. Next, we investigated whether the

IDHL in cells have specific absorption , as IDHL chelate with indium



(In), we planed to detect intracellular indium ion (In) content to
quantitate the component of intracellular IDHL by inductively coupled
plasma mass spectrometry (ICP-MS), In addition, we will use IDHL
and analysis liver cell by TOF-SIMS and SECM.
Time-of-flight-secondary ion mass spectrometry (ToF-SIMS) has been
applied mass signal and imaging to confirm the intracellular
distribution of IDHL. We expect that ion Strength will change in
different drug concentration and that IDHL is also the ability of
glycogen synthesis effect on different degree of liver damage. In
SECM application, we detect the glucose regulator protein 78 to be a
model to detect the current change after drug treatment. To compare
with two groups, the IDHL threaded group the current change until
-12 pico-ampere to -16 pico-ampere. Indicate that the IDHL can
induction the GRP78 expression.

Keywords: In-DTPA-hexa-lactoside(IDHL), In, HepG2, ICP-MS,
TOF-SIMS, SECM
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AR A IRtk (HepG2) MLE p 8 51 %
Fper o HepG2 3 &% 7 10% (VIv) a2 i 58 90% (v/v)
Dulbecco’s Modified Eagle’s Medium/ F-12 (DMEM/F-12) & &
FHEERY EF M2 X (- IEBER Feel I 00k
t5 0 12 0.25% trypsin-EDTA #-fm%e 37T (T8 12 £ > fmie 12 %
3 37°C ~ 5%C02 ~ 95%N2 chim ™z 32 % 4 ¢ 0 2B B AL

24 LRz w3 17-18] -

— IDHL % 5% % HepG2 % 328 4 ]

BL% IDHL) A F ¢ #7i¢ & A %% bm #¢ 3% HepG2 ‘w ¥ 3
4= L E R F 2R &Rl F kR IDHL & &
T > HepG2 et §F A 38 kg ~ R+ 2 X DL EH
HepG2 3% & [p[iE o

(= )MTT ‘m%s 2 F i 4 A 7:8%

* 7 % 441 MTT(3-(4,5-dimethylthiazolyl-2)-2,5-diphenyl-
tetrazolium bromide)* — & ¢ KB (£ B KBl Tl re i iE
F o MTT assay § - féisme 4 ¢ ;2 » 2 RIZE A% fmie p o

2]
202]
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Pt o HE BT

13



N—N
< >—</ H
| N . AN
N—/N Br E—
N
S\g\CHg, \87/)\
\ CH,
CH;

MTT Formazan

1.9 %% > %

By & R e HepG2 1% % Jev FrfacP~T & > f& 2~
06 3 4 » & — Fup Pl A 5 1*¥104/100uL > 32 % fa 12 %
24 ] pE > 4e x5 kR e IDHL 32 &% > $F 8 % 24 )
PFis > 396 34 3Lk @ 4 » 10ML MTT(Smg/ml) » >+ 37 °C ~
5%CO2 %Y Bimrz b2 % 3] fF £ &8 wmre SRRy
PgLIape d feac AR R MTT > 3= Formazan % ¢ %
o0 A% F ik 0 bor DMSO 100 11 7% f2 E% ¢ B8 0 B
% 570nm %yt £ # @ (0D &) > ¢ ** Formazan % & 2 = #c
Nl BrECELE T S N S R U ;gpgﬁx OD & 42 p]
JE e e P R Ao VR D > RERR e 4 5 4 [19-21] o
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~F % 31 & §4]* LDH Cytotoxicity Assay > & ¥ %
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- AT bl B¢ hfk % Lactic acid dehydrogenase
(LDH) » %1 ’%ﬁ-d 1 iR fm <¥|3 4% %7 LDH ¢z £ >
Pl X FE MBI G - RER o
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buffer ** High control ¥ %* 1 /] FF » B~digt&{same » Bt

ifite 10uL/well # 2 #73t % @ & #] OD 450nm % % @&
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B B r 2 R A RS RS o R AT A 2
o FP > RE A kR IDHL B R 2R 24 /) FFis >

#-%w? ~ medium % wash buffer Jc ™= » T & - el miz >

Thte ppe - it s b4 d S IDHL £ 3 In d5 o
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Fl* gLz wre ) In 35 K& P HepG2 p IDHL 3 & > 11 %
IDHL >t #Eag & = prgg 1% 2. 5 & v— P2 D)4 F w7
& = PR 4 2 ARE[18,24] -

1.9 5%

(1)jd. 4w e
8 2.5%106 HepG2 / well *t 6 well # » 12 % = % & m
RLi A K AT EE L TEG 24 B (Fu x)F

2.5*%106 HepG2 =¥ o

)T %

fe #l IDHL Stock: ImM IDHL 500ul » B ImM 100ul
4¢ medium 1,900ul 5 50uM IDHL 2ml - fiz % Stock1:50
mM InCl; 1,000ul ; Stock2: Stockl 200ul medium 800ul >
5mM 1,000l = B~ Stock2 4 B[fe B 100 uM, 50 uM, 10 uM
InCl; ** 2ml medium ° #-3' 4 A medium 2 “,/TT » 4¢ ~ 2ml
medium ** Control » # i $& &4 %] 4c » 50uM IDHL, 100
uMInCl; , 50 uMInCls, 10 uM InCl; /% % °

() etk &

*F %4t A, B, C =&t A ¥®(Cell lysate):
Al(control);A 2(10 uM InCl;);A 3(50uM IDHL);A 4(50 uM
InCly); A5(100uM InCly) + I i & &% o B % (medium):
Bl(control);B 2(10 uM InCl;); B3(50uM IDHL); B4(50 uM
InCl;); B5(100uM InCl;) £ 7 B #& & o C 2 (wash buffer):

16



Cl(control); C2(10 uM InCls); C3(50uM IDHL); C4(50 uM
InCl;); C5(100uM InCl3) %+ 7 B # & °

Cell lysate Medium  Wash buffer

Control Al Bl Cl
10 uM InCl; A2 B2 C2
50 uM IDHL A3 B3 C3
50 uM InCl; A4 B4 C4
100uM InCl; AS B5 C5

A 4w #-344 ¢ medium 2ml JT 3 tube % B %> 4 PBS
500ul wash & J 3] tube C 225 4v trypsin 200ul £2 PBS 800 pl
i e JF 0 el g 4CHe 2,300rpm o 4 Bt iR
3] C % > 4 cold PBS 500 pl wash 4°C 3t~ 2,300rpm > 3é

A fe B
2mg/mLBSA %~ %P~ 1, 2, 3, 4, 5ul #x ddH20 200ul
4v Bradford ford 800ul = & -
5o 8
Lysis buffer 49 ul #r protease inhibitor 0.5uL (votex —
=X /5Smin)4c A fe* B4 5P 1 ul cell lyaste % 50 plProtein
solution ° B~ 1 pL Protein solution 4r ddH,O 200ul #c

Bradford 800ul #3-v T & -
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(5)2 i 1
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B~ A(cell lyaste) 130ul, B(Medium) 1,500ul, C(Wash
buffer) 1,500ul ™ % — ¢ ddH20 4 %] 4e )k pl fi& > Hdk 45
Plpie gt #eg Wi RS it E B I 15ce
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iR o
ik pe
In &8 S-pe®lk A 5 0.1,0.25,0.5,1,2,4,6,8, 10, 30,
50ppb % & % 10ml *>* 15c.c tube > Quality control 7 In, Y
% Sppb(*4 2%HNO3), blank o

(D) M7 3 TR R E HepG2 1 IDHL = 1z

%ﬁf d IDHL # 4 In 7 riAg (7 5% = 35 738 & or o ip)
FlogEd 4 REH e ot IDHL A 2 48% (7 275 o 1
2 IDHL 54845 & & prag 1% 20 5 % (- 1Rl % 240w

e PR 2 AR .

Lfé%s;.- ﬂ;),;ﬁé‘ 1*105
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e
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o
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HepG2 /3“4 > @ fmre 4 £ b & 5 1 o T B s B
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fie & 10uM IDHL( ImM 10ul 4r medium 900ul 5 10uM
IDHL 1ml)** 1.5ml &g ¢ » -3¢ % ¢ medium 2 “,f » Control
L5 ) 4o 1ml medium’ # 5 & ] 4e ~ el <0 10puM IDHL %

4 PRSP LS dmiE R ) R B
11 PBS Fieda o 7 b nve ¢t imedium o BV~ ¢ A #
AR F P A BA IR R

(B ) E LR E 25

T 36 ) BELS > Bd iR A KRR o

(4)1 1% ¥ 2]
Befok 2 # H P RS FH IS ER ¥ » TOF-SIMS

o 8 B2k 7 if % 5 ION-TOF GmbH, Germany ; — %3¢
<+ #: 25 keV Gat ; typical current :0.5-1 pA ; pulse width:
20-100 ns °
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3 F 3B & -9 -78( glucose regulator protein ;GRP78 ) &k | %7 m
¥ 41> IDHL #7 & # ehF Jis

(-) T - FRks
Fh AT RSN ET S5 s (Scanning
Electrochemical Microscopy; SECM ) » & - fafFpy £ & B f&47
BRatEEROE &S EniResr [16] AWE T H R
LaiE FREREAFTF AR LE NPT T
e ¢ HOAERE RS LA E R 2 H o F TR A
AL R AL R TR RS SRR
AR R e BB N BREARY o B U AE N AR T UL
FE F M2 LA KRG LMY @ B S TR
§ PR AN AN G AR 0 B e d R AR S0 1 S

B s kP i e s i enfia) .

1.9 %> %

#5%10* e HepG2 ‘me 32 %3 3.5 A % ¢ 24 /)
ProFime Ry e B2 2R B4 5 77 10um nIDHL 1 %
FoMFRE24 ) FolE X M % R EH 5 £ 7 Goat-GRP78
FRE(1.5mg/mL) a3 & % o 2w 37 C % 45 2 /) P o 12 2mL
BARE S AL 9 Goat-GRPT78 Fif ik » ¥ 45 0
FR= o LB RREHS Z T anti-Goat FAE(1.5mg/mL)
gz & o ew 37°C A 2 P o 1 2mL 2 &R k-5 4
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A £ 7 anti-Goat Fiffiedl > ¥ EAT P H IR X o HIB R
® % ¥ % Z 3 47mM e p-aminophenylphosphate
monosodium salt (PAPP) 2 10% s 2 = j v pH 9.5
HEPES-based saline ;%% (10 mM HEPES, 150 mM NacCl,
4.2 mM KCI, and 11.2 mM glucose) ° /2 0.3 K#F T & » = gk

0.2 ) etk 258 (7 4 45 [25] ©

> L ERFRARE
3 B EAE S0uMIDHL 24 /| pFis » ¥3+Fm*e HepG2 ¥ &

MARFIZIE® » ¥ R w4 MR o

— w4 s
% & IDHL 50uM 24hrs {4 ¢ HepG2 » % 4 & 188 & Fr )
B~ Hd s R A PEAEE S AP e i
T s HA G EERY B2 weipl o
(- YMTT ¥z 2 54t # &~ 47 55%
% & IDHL 50uM 24hrs i$ & HepG2 > # ¥ 3 £ 4o

BAERPrdIa A ~ HE o NP AT P RO

1.9 25 5% 5% 21 22
d 4 H 2% 7 o FH/ 4~ 0.1,1,10,50uM =7 IDHL {4

24 ) pEenimre o RiB{TmPe 4 3 a0 4 P& o 2 Control(C)

1
-~

v

R i FmET A LB REN 4 L 100% 0 Rk B
IDHL 50uM 24hrs {é eh HepG2 > H w2 4 £ F-do BaE & $r

E ERE R RS Lt S L B
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