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Na. 106/2003

Ny l THICS ()MVHFT[ I ([ C Llnlurm.[ 1 -
Name of Fthics Comnntiee © Research Fthies C nmmttlu. Faculty of Muhum ]
Chiang M University
Address ol Ethics Commutiee : 11O Intavaroros Street, Amphoe Muang, Chiang Mai, Thailand
SO2K)

Principal Investigator : Mr. Somdet Srichairatanakool
Department ol Biochemistry
Faculty of Medicine. Chiang Mai University.

Clinical trial Protocol title : Determinants of in vitro Deferiprone Chelation of
Non-Transferrin Bound Iron (NTBI) in Thalassaemic serum
Documents filed Document reference

(e.g., footer reference, or date of issue/version no., date
of issuefedition my., date of issue, or other document
wdentifier.)

[ Research protocal rel : number 0605(8)/159 Date:22-Apr-_:03
ref : number 0605(8)/217 Date:22-May-2003 |

Amendment Protocol -

Informed consent documents -

Investigator brochure -

Principal Investigator Cumiculum vitae Present 4

Financial information - Sponser : Postdoctoral Fund from Thailand
- pavments o subjects, expenses Rescarch Fund

Adventisements: : (if any) '___ None

Other -

DECISION : li_y | | Full Commillee review process::
[/ ] Expediled review process

Opinion of the Ethics C ‘ommillcc!inslﬁiﬁlﬁtf Review Board : PLS. CHECK ONE

/ Approval
--------------- Modifications required prior to approval (pls. Specify on space below)

-------------- Dnsapprowi _ ,
D ate of Approval : June 3 . 2003 Expiration Date: June 3 , 2005

“This Ethlcs (_ommutee is organized and operites according to GCPs, the applicable laws and

rcgulatnons ‘_( a

Signed : .......... S SRR I 7. 00 S i . Mr.Kumpol Klunkiin, M.D.
(Chairperson Faculty of Mcdlcme)

Signed : ..... > ""“‘w" Mr.Supot Wudhikarn, M.D.

(Dean Faculty of Medicine)

Madifications needed -




No. 106/2003

ETHICS COMMITTEE (EC) Proforma !

Name of Ethics Commitice : Rescarch Ethics Committee, Faculty of Medicine,
Chiang Mai University
Address of Ethics Committee : 110 Intavaroros Street, Amphoe Muang.Chiang Mai, Thailand
50200 '
Principal Investigator : Mr. Somdet Srichairatanakool
Department of Biochemistry
Faculty of Medicine, Chiang Mai University.
Clinical trial Protocol title : Determinants of in vitro Deferiprone Chelation of
Non-Transferrin Bound Iron (NTBI) in Thalassaemic serum

Documents filed Document reference
(e.g., footer reference, or date of issue/version no., date

of issuefedition no., date of issue, or other document
identifier.)

Research protocol ref : number 0605(8)/159 Date:22-Apr-2003
ref : number 0605(8)/217 Date:22-May-2003

Amendment Protocol -

Informed consent documents -

Investigator brochure -

Principal Investigator Curriculum vitae Present

Financial information - Sponsor : Postdoctoral Fund from Thailand
- payments to subjects, expenses Research Fund

Advertisements : (if any) None

Other -

DECISION : By [ | Full Committee review process :
[ / ] Expedited review process

Opinion of the Ethics Committee/Institutional Review Board : PLS. CHECK ONE

/ Approval
.............. Modifications required prior to approval (pls. Specify on space below)

_____________ Disapproval
Date of Approval : June _3 . 2003 Expiration Datc: June & ., 2005

This Ethics Committee is organized and operates according to GCPs, the applicable laws and
regulations.

Signed : ../l kc'“'((.*'" Mr.Kumpol Kiunklin, M.D.
(Chairperson Faculty of Medicine)
Signed : ......7... _.__"__'[{‘ . . L eaesenansnson Mr.Supot Wudhikarn, M.D.

{(Dean Faculty of Medicine)
Modifications needed :
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No. 107/2003

ETHICS COMMITTEE (EC) Proforma |

Name of Ethics Commitiee : Research Ethics Committee, Faculty of Medicine,

Chiang Mai University

Address of Ethics Committee : 110 Intavaroros Street, Amphoe Muang,Chiang Mai, Thailand
50200 :

Principal Investigator : Mr. Somdet Srichairatanakool

Department of Biochemistry

Faculty of Medicine, Chiang Mai University.
Clinical trial Protocol title : Analysis of Antioxidant and Iron-Chelating Properties of Tea
Catechins from Thailand Royal Project

Documents filed Document reference

(e.g.. footer reference, or date of issue/version no., date
of issue/edition no., date of issue, or other document
identifier.)

Research protocol ref : number 0605(8)/159 Date:22-Apr-2003

ref : number 0605(8)/217 Date:22-May-2003
Amendment Protocol -

Informed consent documents -

Investigator brochure -

Principal Investigator Curriculum vitae Present

Financial information - Sponsor : Royal Project Foundation
- payments to subjects, expenses

Advertisements : (if any) None

Other -

DECISION : By | | Full Commiliee review process :
[ /] Expedited review process

Opinion of the Ethics Committee/Institutional Review Board : PLS. CHECK ONE

/ Approval
S — Modifications required prior to approval (pls. Specify on space below)

====———---- Disapproval
Date of Approval : June 3 ., 2003 Expiration Date: June 3, 2005

This Ethics Commitiee is organized and operates according to GCPs, the applicable laws and

regulations. .
Signed : .:L/W.i.ef(.t(wﬂ« Mr.Kumpeol Klunklin, M.D.
(Chairperson Faculty of Medicine)

(Dean Faculty of Medicine)
Modifications needed :




No. 107/2003

ETHICS COMMITTEE (EC) Proforma 1

Name of Ethics Committee : Rescarch Ethics Committee, Faculty of Medicine,
Chiang Mai University
Address of Ethics Committee : 110 Intavaroros Strect, Amphoe Muang,Chiang Mai, Thailand
50200 -
Principal Investigator : Mr. Somdet Srichairatanakool

Department of Biochemistry

Faculty of Medicine, Chiang Mai University.
Clinical trial Protocol title : Analysis of Antioxidant and Iron-Chelating Properties of Tea
Catechins from Thailand Royal Project

Documents filed Document reference

(e.g., footer reference, or date of issue/version no., date
of issue/edition no., date of issue, or other document
identifier.)

Research protocol ref : number 0605(8)/159 Date:22-Apr-2003

ref : number 0605(8)/217 Date:22-May-2003
Amendment Protocol -

Informed consent documents -
Investigator brochure -

Principal Investigator Curriculum vitae Present

Financial information - Sponsor : Royal Project Foundation
- paymenis to subjects, expenses

Advertisements : (if any) None

Other -

DECISION : By [ ] Full Committee review process :
[/ ] Expedited review process

Opinion of the Ethics Committee/Institutional Review Board : PLS. CHECK ONE

/ Approval
--------——--- Modifications required prior to approval (pls. Specify on space below)

e Disapproval )
Date of Approval : June 3, 2003 Expiration Date: June 3 ., 2005

This Ethics Committee is organized and operates according to GCPs, the applicable laws and
regulations. .
Signed : ‘I{Vw“ﬁ‘r‘([-/r’““kix Mr.Kumpol Klunklin, M.D.
(Chairperson Faculty of Medicine)
Signed : ..9’.".‘7".‘.)(_.‘!/' . S W e ... MrSupot Wudhikarn, M.D.
(Dean Faculty of Medicine)

Moadifications needed :
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Joint Senior Rescarch Scholar Meeting
Protein Structure and Thalassemia Research Fund
Jisnuson Svasti and Suthat Fucharoen

Date: August 22-23, 2003
Venue: Bhanurangsri Convention Room A, Royal River Hotel, Bangkok

Provisional Program
August 22, 2003
08:00-08:30: Rcgistration
08:30-09:00: Opcning Remarks: Vichait Boonsaeng
Overview of Resecarch on Protein Structure & Function (JisnusonSvasti)
Overview of Rescarch on Thalassemia (Suthat Fucharocn)

09:00-10:15 Session [ (JS group)
10:15-10:30 Break

10:30-12:00 Session 1l (SF group)
12:00-13:00 Lunch

13:00-14:30 Session III (JS group)
14:30-15:00 Break

15:00-16:30 Session IV (SF group)
August 23, 2003

08:30-10:00: Session V (JS group)
10:00-10:30: Break

10:30-12:00: Session VI (SF group)
12:00-13:00: Lunch

13:00-14:30: Session VII (JS group)
14:30-15:00: Break

15:00-16:30: Session VIII (SF group)
16:30-16:45: Closing remarks (Vichai Boonsaeng)

The meeting is open to all those interested. There is no registration fee. But kindly notify the
organisers in advance if you plan to attend, by emailing the Center for Excellence in Protein
Structure and Function (sccpsf@diamond.mabhidol.ac.th} as soon as possible.



Symposium 1, II1, V, VII
Jisnuson Svasti (JS) group
Center for Excellence in Protein Structure and Function (CPSF)

Session I: Purification and Applications of Enzymes

25 Molecular characterization of plant B-glucosidases
(James R. Ketudat-Cairns, Suranaree)
25 Purification and characterisation of a-mannosidase from roselle

(Patjaraporn Wogvithoonyapomn, Kasetsart)
15' Preparation of amorphous silica from rice husk using enzymatic approach
(Suthee Wattanasiriwech, Mae Fah Luang)

Session III: Approaches to Studying Enzyme Catalysis

25' Use of cofactor analogs and pre-steady state kinetics to investigate the reaction
mechanism of flavoprotein monooxygenases (Pimchai Chaiyen, CPSF)

15 Studies of the reductase component of p-hydroxyphenylacetate hydroxylase
(Jeerus Sucharitkul, CPSF)

25 Enzymatic properties of the family 18 chitinase Chi A from Vibrio carchariae as revealed
by mass spectrometry (Wipa Suginta, Suranaree)
15' Characterisation of B-Glucosidase Enzyme and Substrate from Solanum torvum

{ Dumrongkiet Arthan, CPSF)

Session V: Mutations and Disease

25° Proteomic studies of cancer
(Chantragan Phiphobmongkol. CRI)

15 Characterisation of abnormal hemoglabins

15 (Lukana Ngiwsara, CRI)

15 Inbom errors of metabolism: methylmalonic acidemia
(Siriporn Keeratichamroen, CRI)

15 Screening for anti-cancer agents from Thai plants

(Kriengsak Lirdprapamongkol)

Symposium VII: Enzyme Structure and Function

25 Primary structure of reptile lysozymes
(Sompong Thammasirirak, Khon Kaen)

25 Plasmodium falciparum DHFR-TS structures
(Jirundon Yuvaniyama, CPSF)

25 Plasmodium vivax DHFR structures
(Palangpon Kongsaeree, CPSF)



Suthat Fucharoen (SF) group
Thalassemia Rescarch Center (TRO)

Symposium II:  Hb F: regulation and therapeutic intervention

25

25

Molecular mechanism of HPFH

(Khaimuk Changsn, TRC)

Hydroxyurea treatment in beta thalassemia/HbE

(Suporn Chuncharunee, Ramathibodi Hospital)

Enhanced Hb F production in thalassemic hemopoictic stem cell, in vitro study
(Yuwadee Wattanapokasin, Srinakarinwirot University)

Symposium IV: Challenge for the diagnosis

20

15'

20°

20'

Micro vesicles in thalasscmia: origin and significance

(Kovit Pattanapanyasat, Sirtray Hospital)

Platelet activation in thalassemia

(Yuttana Mundee, Chiengmai University)

Development of antibodies against various hemoglobin molecules and globin chains
(Watchara Kasinrerk, Chiengmai University)

Thalassemia: genotype-phenotype interaction

(Pranee Fucharoen, TRC)

Symposium VI: [ron overload: consequences and intervention

25

25

25

Non transferrin bound iron and interaction with curcumin
(Somdet Srichairatanakul, Chiengmai University)

Oral iron chelator

(Pensri Pootrakul, TRC)

Oxidative stress and antioxidants in thalassemia
(Ruchaneckom Kalpravidth, Siriraj Hospital)

Symposium VIII: New development

25

25

25

Antisense therapy

(Thipparat Suwanmanee, TRC)

Development of beta thalassemia/Hb E mice

(Duangporn Jamsai, TRC)

Pathological findings in thalassemic transgenic/knockout mice
(Bandhit Wannasuphaphol, TRC)

[Most lectures will be 25 min long plus 5 min discussion, but some lectures will be shorter at 15
min including discussion. A small poster exhibition of research work done in the two groups is
also planned]
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(Draft 2)

Joint Senior Research Scholar Meeting
Protein Structure and Thalassemia Research Fund
Jisnuson Svasti and Suthar Fucharoen

Date: August 22-23, 2003
Venue: Bhanurangsri Convention Room A, Royal River Hotel, Bangkok
Provisional Program
August 22, 2003
08:00-08:30: Registration
08:30-09:00: Opening Remarks: Vichai Boonsaeng
Overview of Research on Protein Structure & Function (JisnusonSvasti)
Overview of Research on Thulassemma (Suthat Fucharoen)
09:00-10:15 Session I (JS group)
. 10:15-10:30  Break
10:30-12:00 Session II (SF group)
12:00-13:00 Lunch
13:00-14:30 Session 111 JS group)
14:30-15:00 Break
15:00-16:30 Session IV (SF group)
August 23, 2003
08:30-10:00: Session V (JS group)
10:00-10:30: Break
10:30-12:00: Session VI (SF group)
12:00-13:00: Lunch
13:00-14:30: Session VII (JS group)
14:30-15:00: Break
15:00-16:30: Session VIII (SF group)
16:30-16:45: Closing remarks (Vichai Boonsaeng)

The meeting is open to all those interested. There is no registration fee. But kindly notify the
organisers in advance if you plan to aticnd, by emailing the Center for Excellence in Protein
Structure and Function (sccpsf@diamond.mahidol.ac.th) as soon as possible.



Symposium I, 111, V, VII
Jisnuson Svasti (JS) group
Center for Excellence in Protein Structure and Function (CPSF)

Session I: Purification and Applications of Enzymes

25 Molecular characterization of plant B-glucosidases
(James R. Ketudat-Caims, Suranaree)
25 Purification and characterisation of a-mannosidase from roselle

(Patjaraporn Wogvithoonyaporn, Kasetsart)
I5' Preparation of amorphous silica from rice husk using enzymatic approach
(Suthee Wattanasiriwech, Mae Fah Luang)

Session III: Approaches to Studying Enzyme Catalysis

25' Use of cofactor analogs and pre-steady state kinetics to investigate the reaction
mechanism of flavoprotein monocoxygenases (Pimchai Chaiyen, CPSF)

15 Studies of the reductase component of p-hydroxyphenylacetate hydroxylase
(leerus Sucharitkul, CPSF)

25 £nzymatic properties of the family 18 chitinase Chi A from Vibrio carchariae as revealed
by mass spectrometry (Wipa Suginta, Suranaree)

15 Characterisation of B-Glucosidase Enzyme and Substrate from Solanwm torvum

{ Dumrongkiet Arthan, CPSF)

Session V: Mutations and Disease

25 Proteomic studies of cancer
(Chantragan Phiphobmongkol, CRI)

15 Characterisation of abnormal hemoglobins

15 (Lukana Ngiwsara, CRI)

5 Inbomn errors of metabolism: methylmalonic acidemia
(Siriporn Keecratichamroen, CRI)

15 Screening for anti-cancer agents from Thai plants

(Kriengsak Lirdprapamongkol)

Symposium VII: Enzyme Structure and Function

25 Primary structure of reptile lysozymes
(Sompong Thammasirirak, Khon Kaen)

25" Plasmodium falciparum DHFR-TS structures
(Jirundon Yuvaniyama, CPSF)

25 Plasmodium vivax DHFR structures
(Palangpon Kongsaeree, CPSF)



Suthat Fucharoen (SF) group
Thalassemia Research Center (TRCO)

Symposium II:  Hb F: regulation and therapeutic intervention

25

25'

25

Molecular mechanism ol HPIFH

(Khaimuk Changsni, TRC)

Hydroxyurea treatment in beta thalassemia/HbE

(Suporn Chuncharunce, Ramathibodi Hospital)

Enhanced Hb F production in thalussemic hemopoietic stem cell, in vitro study
(Yuwadee Watlanapokasin, Srinakarinwirot University)

Symposium IV: Challenge for the diagnosis

20°

15'

200

20

Micro vesicles in thalassemia: origin and significance

(Kovit Pattanapanyasat, Sinraj Hospital)

Platelet activation in thalassemia

(Yuttana Mundee, Chicngmai University)

Development of antibodies against various hemoglobin molecules and g\ohin chains
(Watchara Kasinrerk, Chicngmat University)

Thalassemia: genotype-phenolype inleraction

(Pranee Fucharocn, TRC)

Symposium VI: Iron overload: consequences and intervention

25'

25

25

Non transferrin bound 1ron and interaction with curcumin
(Somdet Srichatratanakul. Chiengmai Umversity)

Oral iron chelator

(Pensri Pootrakul, TRC)

Oxidative stress and antioxidants in thalassemia
(Ruchaneekorn Kalpravidth, Siriraj Hospital)

Symposium VIII: New development

25
25'

25

Antisense therapy

(Thipparat Suwanmance, TRC)

Development of beta thalassemia/Hb E mice

(Duangporn Jamsai, TRC)

Pathological findings in thalassemic transgenic/knockout mice
(Bandhit Wannasuphaphol, TRC)

[Most lectures will be 25 min long plus 5 min discussion, but some lectures will be shorter ar 15
min including discussion. A small poster exhibition of research work done in the two groups is
also planned]



NON-TRANSFERRIN-BOUND IRON AND INTERACTION WITH CURCUMIN

Somdet _Srichairatanakool', Cholthida Thephinlap'., Chada Phisalaphong?, Sutat Fucharoen®.
'Department of Biochemistry, Facully of Medicine, Chiang Mai University, *Thai Government
Pharmaceutical Organization. *Thalassemia Research Center, Institute of Science and Technology for
Research and Development, Mahidot University. Thailand.

Iron is a trace tramsition element essential for the physiological functions of living organisms.
Disorders of iron balance such as iron deficiency and iron overload can lead to human diseases (1).
Secondary iron overload associated with anaemia in p-thalassaemia patients is commonly caused by an
increase of iron absorption or multiple blood transfusions. Potentially an excessive low-molecular-
weight (LMW) iron can catalyse free radical formation leading to the damage of cellular lipids, nucleic
acids, proteins and carbohydrate, and consequently impairment in cellular function and integrity (2).
Phebotomy is effective in removing excess iron in hereditary haemochromatosis whereas iron chelation
therapy is required for p-thalassaemia to prolong life expectancy. At present twa iron chelating agents,
deferoxamine (DFQO) and 1,2-dimethyl-3-hydroxypyrid-4-one (deferiprone or L1) are available and
effectively used in the treatment of iron overload; nevertheless, they exert several side effects. DFO, a
widely used drug, demonstrated sustained efficacy in the long-term reduction of body iron burden
while its clinical utility is limited by, high cost, poor absorption, inconvenience of continuous
parenteral infusion and rapid plasma clearance. Deferiprone is only a synthetic iron chelator orally
administered to the thalassaemia patients for long-term management of transfusion-dependent iron
overload, and its use remains controversial (2.3). Non-transferrin-bound iron (NTBI) is all forms of
iron in the plasma that are bound 1o ligands other than transferrin. It was first demonstrated as a non-
specific chelatable iron in serum of B-thalassaemia patients, appearing when the large amounts of iron
released into plasma exceed the transferrin iron binding capacity (4). Even incompletely saturated
transferrin, NTBI is -lso detectable in a variety of patients including sickle cell anaemia, hereditary
haemochromatosis, African dietary iron overload, myelodysplastic syndromes undergoing cytotoxic
chemotherapy, congenital dyserythropoietic anaemia type I and megaloblastic anaemia. This highly
toxic, labile form of iron present in concentrations of 1-10 uM in p-thalassacmia major patients and
potentially causes the oxidative damage to cell membranes ard biomolecules (5). So far the exact
chemical nature of NTBI has not been identified, but is proposed as a multicomponent pool including a
large proportion of iron loosely bound to plasma protein and a small proportion of iron complexed with
citrate, phosphate and some amino acids. Clinical study showed a concentration-dependent reduction of
plasma NTBI in thalassaemia patients (6). Plant flavonoids like catechin, quercetin and diosmetin
possess both iron-chelating and iron-reducing properties that can selectively inhibit 5-lipoxygenase
(7.8). Curcuminoids are components of the fuod flavor turmeric from Curcuma longa L
(Zingiberaceae), which include mainly curcumin (diferuloylmethane), demethoxycurcumin and
bisdemethoxycuremin. Curcumin (C). a major active component, can interact with iron and inhibit the
iron-catalysed lipid peroxidation (9). This iron-chelating activity is due to the interaction of its g-diketo
moiety with ferric ion (10). Recent study has shown that synthetic curcuminoids can chelate copper
using a hydroxy group on the ring (11). So far the iron chelation with C has never been studied in the
plasma compartment. In the present study. the interaction of C with iron both in chemical form as ferric
nitrate and in biological form as NTBI in plasma compartment was investigated in vitro. Ferric nitrate
(0-100 pM at final concentrations) was incubated with curcumin solution (a final concentration of 100
#M in MOPS buffer, pH 7.0) at room temperature for 10 minutes, the absorbance of coloured complex
was subsequently scanned from 400-800 nm. Binding of iron (20, 40 and 100 uM ferric nitrate)} to
curcumin (a final concentration of 100 pM) was examined at indicated time. Pooled serum of
transfusion-dependent, unchelated Thai thalassacmia patients was interacted with C and DFO (12.5-
100 uM at fina! concentrations), without and with ascorbic acid (100 pM) for indicated time, then NTBI
concentration was measured using the HPLC technique (12). In the modified method, aluminium (100
kM) was added prior to NTA addition to prevent the iron-shuttling effect during the assay. It was found
that the resulting iron-curcumin complex exhibited a predominant absorbance at 500 nm with a
concentration-dependent manner. Chemical binding of curcumin with iron (20, 40 and 100 pM) was
very fast and time-dependent, which it reached saturation at 10, 15 and 25 minute respectively. Without
the aluminium blocking step, NTBI reduction was almost maximal by C (ANTBI= -5.6 uM) and DFO
(ANTBI= -5.8 uM) at first | hour, and was enhanced with ascorbic acid (100 uM). Possibly, very rapid
NTBI chelation was due to the iron shutiding effect when the NTBI sample contained an excess
unbound iron chelator. With a blocking step, the NTBI chelation was much slower and biphasic
manner, which was initially fast and subsequently slow. NTBI reduction at the first 30 minutes was 1.1
and 1.9 uM by 12.5 and 25 uM C while was 1.2 and 2.8 uM by 12.5 and 25 uM DFO respectively. In
the presence of 100 uM ascorbic acid, NTBI concentration was decreased from 7.0 to 6.1 uM by 100 p
M C and 10 2.9 yM by 100 uM DFO at first 1 hour. NTBI chelasion with C was biphasic, time- and




concentration-dependent, and interfered by ascorbic acid. The biological iron binding was consistent
with the chemical binding, indicating that some NTBI fraction (probably 1.MW iron equivalent to ferric
nitrate) was easily chelated by DFO and curcumin within 30 minutes whilc others was inaccessible.
This supports the hypathesis of persisting NTB1 fractions as soft {chclatable) and hard (inaccessible)
pool. In conclusion curcumin could be a potential phytochemical capable of binding non-haem iron and
chelating the NTBI in thalassaemic plasma effectively. It needs to be further investigated which
curcuminoid fraction plays the important role of iron-chelating capability and which NTBI species is
really chelated. Indications of negative iron balance including NTBI reduction, urinary and faecal iron
excretion, and liver iron decline are essential in clinical trials for cvaluaung the effectiveness of
curcumin as a new oral iron chelator.

. Andrews NC. (1999) N. Eng. J. Med. 341:1986-1995.

. Kushner JP, Porter JP and Olivieri, NF. (2001} Hematol. (Am. Soc. Hematol. Educ. Program) 47-61.

. Britton RS, Leicester KL. and Bacon BR. (2002) Int. J. Hematol. 76:219-228.

. Hershko C, Graham G, Bates GW and Rachmilewitz EA. (1978) Br. J. Haematol. 40(2):255-263.

. al-Refaie FN, Wickens DG, Wonke B, Kontoghiorghes GJ and Hoffbrand AV. (1992) Br. J
Haematrol. 82(2):431-436.

. Porter JB, Abeysinghe RD, Marshall L, Hider RC and Singh S. (1996) Blood. 82(2):705-713.

. Laughton MJ, Evans PJ, Moroney MA, Hoult JRS and Halliwell B. (1991) Biochem Pharmacol 42
(9): 1673-1681.

8. Morel I, Lescoat G, Cogre! P, Sergent O, Pasdeloup N, Brissot P, Cillard P and Cillard J. (1993).

Biochem. Pharmacol. 45(1):13-19.

9. Sreejayan and Rao MN. (1994) J. Pharm. Pharmacol. 46(12):1013-1016.

10. Bosari M, Ferrari E, Grandi R and Saladini M. (2002) Inorg. Chim. Acta. 328:61-68.

11. John VD, Kuttan G and hkrishnankutty K. (2002) J. Exp. Cin. Cancer. Res. 21(2):219-224.

12. Singh 8. Hider RC and Purter JB. (1990} Anal. Binchem. 186: 320-323.
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9'" Internationa! conference on Thalassaemia and the
Haemoglobinopathies &

11" International TIF conference for Parents and Thalassaemics
Citta del Mare (Palermo) — 15/19 October, 2003

ABSTRACT SUBMISSION FOR

EFFICACY OF CURCUMIN IN THE IN VITRO REMOVAL OF NON-TRANSFERRIN-BOUND IRON (NTBI) IN
THALASSAEMIC SERUM. 5. Srcharalanakool’. C. Thephinlap', C. Phisalaphong” and §. Fucharoen’. 'Department of Biochemistry, Faculty
of Mediwcine, Chiang Mar University, Than Government Pharmaceutical Organization, and *Thalassemia Research Center. Insiiute of Science and
Technology for Research and Development, Mahidol tniversity, Thailand.

Non-transfemrin-bound iron (NTBI) is a highly toxic, labile form of plasma iron present in concentrations of 1-10 LM in B-Ihalassaem-a major
patients and polentially participates in free-radical formaltion causing the oxidalive damage Io cell membranes and other biomolecules (1).
Desferrioxamine (OFO) demonsirated a sustained efficacy in the long-term reduction of bady iron burden while its clinical ulility is limited by poor
absorplion, inconvenience of continuous parenteral infusion and rapid plasma clearance. Clinical study showed a concentration-cdependent
reduclion of plasma NTBI in (halassaemua patients (2). lron-chelating propeny has been found in plant Aavonawds fike catechin, quercetin and
dwsmetin (3}, Curcumin from Curcuma longa L. e:h:b?ts an imon-chelaling actvity due to the interaction of 6-dikelo moiety of curcumin with femc
1on {4). So far the inon chelation with curcumin has never peen siydied n the pfasma companment. In The presant study, the efficacy of curcumm in
the reduction nf NTBI was investigated in serum of transfusion-dependent. unchelated Tha thatassaemia patients in wvitro. Thalassaemic serum was
incubated w.ii curcumin and DFO (12,5-100 LM at final concentrations), in the absence and presence of ascorbic acid (100 [tM), a1 A7°C for
indicaled ime. Serum NTBI concentration was measured using the HPLC-based technique (5). In the madified method. aluminium {100 [tM; was
added prior 10 NTA addition 1o prevent the iron-shutting effect dunng the assay. Il was found that tne NTBI reduciion was almost maxmal by
curcumin (ANTBI= 56 M} and DFO (ANTBI= -58 |IM) at first 1 hour. NTBI reduction by curcumin and DFO at 100 LIM was very fast during 2-
hour incubalion and was enhanced with ascortic acid (100 LUM). With a blocking s1ep. the NTBI chelation was slower and biphasic. ntially fasi
and subsequently slow phase NTBI reducton was 1 1 and 1.9 UM by 12 5 and 25 LM curcum:n whide d was 1 2 and 2 8 LM b 12 & and 25 UM
DFO respecuvely at first 30 minules. In the presence of 100 M ascorbre acid. NTBI level was reduced from 7.0 10 6 1 LM by 100 LM curcumin
and 10 2.9 |LM by 100 UM DFQ at first 1 hour, then gradually inchined With a blocking step. NTBI chelation with curcurmn was biphasic. lime- and
concentraticn-dependent, and interfered by ascortic acdd Curcumin could be a potential phytochemical iron chelalor that can reduce the NTBI in
thalassaemic serum effectwiely. Furiher investigalion have lo be done to indicale which curcuminoid ingredient plays the important role of iron-
chalating caphbility.
1.al-Refae FN, Wickens DG, Wonke B, Kontoghiorghes GJ and Holforand AV. (1992) Br J. Haemalol. 82(2):431-436.

2. Porter JB, Abeysinghe RD, Marshall L. Hider RC and Singh S. (1996) Blood. 82(2):705-713.
3. Morel |, Lescoat G, Cogrel P ef al. (1993). Riochem. Pharmacol. 45(1):13-19.

4. Bosan M, Ferrari E, Grandi R and Saladini M. (2002). Inorg. Chim. Acta. 328:61-60.

5. Singh S. Hider RC and Parter JB. (1990) Anal. Biochem. 186: 320-323.
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Abstract: Non-transterrin-bound iron (NTBI) is a highly toxic, labile form of plasma iron present in
B-thalassacmia major patients and potentially participates in free-radical formation causing the
oxidative damage o cell membranes and other biomolecules (1), Deteroxamine (DFQ) and
deferiprone (DFP or L1} are available and eftectively used in the treatment of iron overload;
nevertheless, they exert several side effects. DFO demonstrates sustained efficacy in the long-terin
reduction of body iron burden while its clinical utility is limited by, high cost, poor absorption,
inconvenience of continuous parenteral infusion and rapid plasma clearance. It showed a
concentration-dependent reduction of plasma NTBI in thalassaemia patients (2). DFP is only a
synthetic iron chelator orally administered to the thalassaemia patients for long-term management of
transfusion-dependent iron overtoad, and its use remains controversial (3,4). Recently, combined
iron chelation therapy has been investigated in [J-thalassaemia patients. Curcumin from Curcuma
longa L. exhibits an iron-chelating activity due to the interaction of B-diketo moiety of curcumin
with ferric ion (5). In the present work, the effect of curcumin or ascorbic acid on the NTB! removal
by DIFP was investigated in vitro in serum of transfusion-dependen’, Thai thalassaemia patients.
Methodology: Pooled serum of transfusion-dependent Thai thalassuemia patients was incubated
with DFP, without and with curcumin or ascorbic acid (100 UM), at different concentrations and
time. NTBI concentration was measured using the HPLC (12) with a modified method, which
aluminium (200 UM) was added prior to NTA addition to prevent the iron-shuttling effect during
the assay. Kinetics of NTBI removal was also examined in vitro when thalassaemic serum was
treated with DFQ and curcumin.

Results, Discussion and Conclusion: DFO and DFO plus DFP exhibited a stronger NTBI chelation
than DFP alone, and NTBI reduction was a biphasic, time-dependent manner. NTBI chelation was
dependent upon DFP concentration. Curcumin but not ascorbic acid enhanced the removal of NTBI
by DFP. NTBI chelation was slower and biphasic, initially fast and subsequently slow phase. NTBI
reduction was 1.1 and 1.9 UM by 25 and 100 4M curcumin while it was 1.2 and 2.8 UM by 25 and
100 UM DFO respectively at first 30 minutes. In the presence of 100 UM ascorbic acid, NTBI was
reduced by 100 UM curcumin at 1-hour incubation, then reached to the original level after 2-hour
incubation. In comparison, NTB1I was approximately 50% decreased by 100 M DFO within 1 hour
and remained steady. NTBI was reduced by DFO (0-50 UM) and by curcumin (0-25 UM) with a
dose dependent manner. DFO showed much more NTBI chelation than curcumin at an equal dose.

was biphasic, time- and concentration-dependent, and interfered by ascorbic acid. It can be
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