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ABSTRACT

Human serum albumin (HSA) is the most abundantepran the circulatory system; HSA is an abunddasma
protein that binds a wide variety interaction ofd®bipy) Glycine] Cl. The complex [Pd (bipy) Glye]rCl has been
synthesized and purified and the spectral charasties of this complex were determined and a sesfe#tration
experiments were designed with respect to titrabbgomplex with HAS solution. These experimergsdane at
pH=7, 1mM phosphate buffer and at 20, 25, 30, 3d 40 °C. The titration spectra were analyzed atheac
temperature based on binding models of 1:1, 1:2 arld using SQUAD software .The results represdimts
formation of 1:1 complex between drug and HSAoRthe thermodynamic parameters suckas ,4 H ,4 S and
formation constant (K) were calculated with theincertainty. These results were interpreted on thsis of
molecular viewpoint and represent the endothernfiiprocess. Hence the process is entropy drivers; ¢bnfirms
the rule of hydrophobic interaction in the formati@f drug-HSA complex. This evidence is also dedtiby
studying the effect of ionic strength on the UV8fisctra of drug-HSA.

Keywords: [Pd (bipy) Glycine] Cl; HAS; lonic strength; UV-¥ispectra; Drug delivery

INTRODUCTION

Organometallic complexes have a special place iamdtherapeutic drugs. [Pd (bipy) Glycine]Cl is an
organometallic compound which was discovered byeRberg and his colleagues [1]. He saw that platinum
compounds control the division process. These coamg® control DNA synthesis and bind to DNA through
interstrand cross-links [2-3]. Like other chemo#perutic drugs, they have some side effects suchaasea,
vomiting, and renal poisoning and hearing nerverdisr; renal effects are due to the inactivatingmfymes like
ATP and also binding to SH-groups of renal passf€s.

In order to design drugs with better quality, sysis of complexes consisting of carrier moleculéth wow
molecular weight was suggested [7]. In this regasthplexes with general formula of [M (bipy) AA] @lere
synthesized in which M is Pd (1) or Pt (Il), bify 2, 2'-bipyridyl amine or 2, 2'-bipyridine amirend AA is the
reagent of small amino acids like alanine and glyci

There are two isobestic points in the interactietwizen these drugs to DNA. That indicates the #gjiwim among
free and bound complex to DNA. Metallic complexésdbto genetic substance through van der Waalsi@md

interactions and also through hydrogen bond at mingroove, and binding is not covalent [8-9]. @licse there
are some complexes of platinum and palladium tivat tb DNA, through covalent bond like [Pd (bipy)y@ne]

Cl. Aromatic ligands are inseparable part of thes@plexes [10-11]. Binding parameters representah@unt of
bound complexes to DNA are enough to change thealagtructure of DNA but aren't too much to creatgation
[12].

Pd complexes bind to DNA with a different mechaniwith respect to [Pd (bipy) Glycine] Cl becauseosty
binding of amino acids in these complexes is reglaloy sulfidryle groups of renal passages hardB}.[These
compounds denaturize genetic substance after ati@na and change it's normal activity. On the othand,
distribution, free concentration and metabolismddferent drugs, change the result of their bindingalbumin
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serum. So for better perception of the effect mamharugs and improvement the existent drugs fakimg new
drugs, investigation of the drug effect on the sitstof stereo structure of carrier proteins isawnidable.

In this report thermodynamic study on the inte@cf 2, 2'-bipyridine glycinato palladium (1) dride with HSA
been done by UV-Vis spectroscopy. With analyzing tasults of interaction, binding process of HSA¥(péex
HSA been investigated and binding information sashstoichiometry of drug-protein compound, mechanis
binding and changes of the thermodynamic functafitsinding have been determined. Other purposéisfreport
is study and extending the binding concepts thetleted to the binding of ligand, and representiatier methods
to achieve binding parameters.

MATERIALS AND METHODS

All materials containing: chloridric acid, sodiunydroxide, sodium chloride, phosphate buffer, hunsanum
albumin (HSA), [Pd (bioy) G] and glycine were obtained from Merck and Sigmeodfiments were carried out at
20, 25, 30, 37, 40 and A5 in phosphate buffer (5mM), pH=7 and I= 0.01. adllutions were prepared using
deionized double distilled water. Sodium chloridaswused to regulate the ionic strength. In all erpnts,
solutions were freshly prepared before using. (HSApnsidered with molecular weight of 66000 Dalto

UV-Vis spectra were recorded on a carry -100 doblel@am UV-Vis spectrometer. And also we used pH-mate
the model of Horiba  and thermostat with accuracy of °C1

Synthesis and purification of palladium complex

1mmol of [Pd (bipy) GJ] complex (333 mg) was added to water (40 ml) ttienmixture was stirred magnetically to
create a homogeneous suspension. 1mmol glycinan@5and 1 ml NaOH (1 N) were added calmly to 10mL
deionized double distilled water and were stirresnpletely. Then this solution was added to the sosjon
gradually. The mixture was stirred at 50260to be dissolved completely and produce a yellowt®n. The
solution was concentrated at°@to attain the desired volume of 3 ml. The yellprecipitate was filtered and
crystallized in distilled water twice to purify thigoduct.

Spectrometry method

HSA maximum is wavelength at 278.9 nm. Of courszedhs a higher maximum at 204 nm. Solution ofgzhlim
complex in water have maximum absorptions at 3R82, and 208 nm and two shoulders at 318 and 298,
palladium complex in phosphate buffer (pH=7), htugr absorption bands at 208, 239, 305 and 314om reinge
of 300-340nm considered for binding studies.

Photospectrometry titration of solution of palladium- HSA complex for binding studies

HSA (1mg) was dissolved in 1 ml solution of palladi complex in order to eliminate the dilution effeof
palladium complex due to the volume increase. i&t,f2 ml buffer were placed in two quartz cellsl @orrection of
ground line was carried out, then we replaced cuastef cells with 2 ml palladium complex with mented
concentration. After two minutes temperature fixafirecording of total absorption spectra at rapig@00-340 nm
was determined. Solution of HSA (100uL) was adaethé sample solution in each time, and previoagest were
repeated. These experiments were designed in a emam which absorptions settle in Beer region.
Photospectrometry titration of solution of palladiuHSA complex was repeated in phosphate buffeMpnand
constant ionic strength, pH=7 and at 20, 25, 35add 43C and for each temperature, 50 titration were edrdut
and absorption of each titration was recorded ngeaof 300-340nm. In this research, effect of istrength (salt
effect) of NaCl (5M) at 25C was experimentally investigated.

RESULTS AND DISCUSSION
Empirical results of UV-Vis spectrometry were arzalgt using SQUAD software, which HSA been desigraed f
calculating the best amount of stability constdrgguilibrium models of 1:1 and 1:2, and using thethod of non-
linear least square. The results indicate that,nlest spectra of the mixture of free and bound derpontain
isobestic points that show equilibrium of 1:1 betwdree and bound complex.

HSA+Drug= HSA Drug

K= [HAS Drug]/ [HAS][Drug]
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Where, K is stability constant. With analyzing gpectral data using SQUAD software, we can detamatues of
K at different temperatures. UV spectra of comméwarious amounts of drug and at 25 are showngriFand
Fig.2 respectively.
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Fig.1 The absorption spectrum of complex drug-HSAr phosphate buffer 5 mM, (pH=7), I= 0.01 and in 28C.
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Fig.2 The absorption spectrum of complex drug-HSAr phosphate buffer 5 mM, (pH=7), I= 0.01 and in 3TC.

The molar ratio of drug to HSA is changeable, betw@.5-3.5 in each titration experiment. With sthec50
wavelength and 15 spectra, 750 absorption data ert@acted from titration experiments and were ufad
estimating the stability constants of HSA-drug ctempusing SQUAD software. The data were analyzedhen
basis of 1:1, 2:1 and 1:2 models, and results atdit that the formation of 1:1 complex HSA the leagertainty.
This issue confirms isobestic points in the speefrétration experiments, so we can conclude thate is just one
special site for complex at HSA. Based on studiestte other drugs we can calculate free energy gehanf
binding:
AG°®=-2.303RTlogK
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With determining the log K at various temperatuaes Van't Hoff relation we can determine enthalfimding
(AHO):

(dlog K /d 1/T)=-A H/2.303R)

High linear correlation coefficient of this curverdirms the correctness of model and analysis niet@hanges of
binding entropy4S’) can be calculated based on Gibb's equation:

AG® =AH® -TAS’

All thermodynamic parameters of interaction of tireig with HSA with amount of absolute uncertaintyhich
HSA been calculated using statistical software samvn in table 1.

Tablel. Thermodynamic parameters of interaction othe drug with HSA

T(K) | Tog K | AG°(kJ/mol) | AH(kJ/mol) | AS(J/mol)
293 4.27 -23.97 20.25 150.84
298 4.39 -25.06 20.25 151.97
303 4.40 -25.54 20.25 151.05
310 4.49 -26.49 20.25 151.67
313 4.52 -27.10 20.25 151.20
318 4.54 -27.83 20.25 151.12

lonic strength increases with increasing the saficentration that causes to decrease the absoriptiense of
complex in all spectral regions, while the totahesme of spectrum is nearly constant. This issugnagdicates the
low effect of electrostatic interactions at procetbinding of drug to HSA and confirms the thermpdmic results.

CONCLUSIONS

Results show that process is endothermic and ttterabetween drug and HSA increases upon incrgatsia
temperature. Positive amounts A8’ indicate that process is entropy driven so we @aim that hydrophobic
interactions play basic role in the binding of dtagHSA. The relatively high amounts of binding stants indicate
that HSA can act as a proper carrier for drug, scan use this property for calculating the retegasif drug.
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