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Chemotherapeutics Loaded on Gold Nanoparticles (Experimental Study)
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INTRODUCTION

Oral squamougell carcinoma OSCCQC)is the sixth commoncancer The useof nanoparticles
In cancertherapy as nanoparticlebaseddrug delivery system(DSS) is attractive Gold
nanoparticle§AuNPg are an excellentcandidatefor drug delivery vehiclesdue to their
uniquephysicalandchemicalproperties They areeasilysynthesizednto different sizesand
shapes Moreover, AUNPs can be conjugatedwith different functional ligands Of these
ligands,polyethyleneglycol (PEG)is frequentlyusedto evadeopsonizatiorof AUNPs The
tri-peptide arginineglycine-asparticacid (RGD) sequencas peptide ligand that usedto
achieveactive targeting of asb3 and asbs integrins that are expressedn the tumor site
Thereforejn designingAuNPsasDDS, these? ligandsareusedto functionalizeAuNPs

Panelof chemotherapeuticare availablefor cancertherapywith different mechanismof
action,dosesandroutesof administrationHowever,theaccompaniedideeffectsimpair the
clinical outcomesand affect patient®lives. Therefore,loading the drugson AuNPs would
help In decreasingthe side effects, reducing the drug dose, controlling the drug bio-
distribution,andmostimportantly,improvingthe patientcompliance

OBJECTIVES

( )
The study aimed to evaluate and compare actively targeting OSCC with 4

different chemotherapeutic drugs Doxorubicin (DOX), 5-flourouracil (5FU),

Paclitaxel (PTX) and Camptothecin (CPT) loaded on AuNPs. The treatment was

evaluated by the use of proliferating cell nuclear antigen (PCNA)

Immunhistochemicalmarker.

RESULTS

METHODS

(1. Material:
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2. Cancer induction;

7 After estheticalapprovall), Hamster§ left
buccal poucheswere painted with 0.5% [N
DMBA, using a brush number 4.(2) This | WI#

NI procedurevasrepeated timesperweekfor [ =
{ 18 weeks or upon developing tumors, fEes
(Fig.1a&b). Histologically, thesetumorswere P&
provedto be SCC,(Fig.1c). 2

3. Synthesis and characterization oAuUNPSs

Citrate stabilized AUNPs with an average
diameterof 30 nm were synthesizedy the
citratereductionmethod(3)

Colloidal AuNP was characterizedoy UV-
Vis spectrophotometerZeta potential, and
transmission electron microscope (TEM),
(Fig.2).

4. Functionalization of AUNPs
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Fig. 2

a. PEGylation PEGwasaddedo cover20% of A u N Fsorface
RGD peptide RGD wasaddedo cover25% of A u N Fsorface

c. Chemotherapeuticseachof DOX, 5FU, PTX, or CPT wasadded
to coverthe55% restof A u N Fsorface4)

5. Treatment plan

6. Evaluation of proposed treatment

A After treatment,the animals in each group were followed up for clinical assessment
regardingchangesn tumorvolume(TV) andsurvivalrate(6)

A At the end of 4" weekafter treatmenthalf the hamstersn eachgroupwere sacrificed The
biopsiesfrom extractedoral tumorswere processedor different microscopicalevaluations,|
regardingdetectionof apoptosisandcalculatingthe apoptoticindex (Al) aswell asimmunc
histochemicaévaluationof meanareapercen{MA %) of PCNA proliferativeactivity.(7)

1.Clinical assessment: P
o Evaluation of tumor volume and survival rate [§&

An control saline group, tumors continued to
Increasein volume, (Fig.3a&b) and showed meangBefo
survival rate of 11N1.4. Meanwhile the treated
tumorsby free AUNPs group recordeddecreaseén
the tumorvolumeby -4.2N2.7 andslight increasen
survivalrateof 20.2N 3.42.

AThe DOX-AUNPs group recorded the highest .
decreaseén the meantumor volume by -43.1\26.8 10
followed by 5FU-AuNPs group (Fig.3c,d& e), which 10
alsorevealedthe highestsignificantincreasan the 20
meansurvivalrateof 35.9N5.5 (Fig.3f). I

/&Regardmg PTX_AUNPS group’ the Slgnlflcant ES-aSI?ne H Free AuUNPs i DOX-AuNPs B 5FU-AuNPs E PTX-AuNPs & CPT-AuNPs
decreasen the meantumorvolumewas-29.0N18.1, |

S r ;\_,
Tumor Volume % Change

with meansurvival rate of 28.2N8.2. Finally, CPT- N | H Kaplan Meier survival curve
AuNPs group recorded mean tumor volume Z 5] s

decreaseby -106f2.1 and mean survival rate| & ] ~ orvunes
increaseof 23.3N1.22, (Fig.3e&). Fig. 3 R IEIEEE — crrame

2. Histological assessment:
a. Apoptosis detection and Al

A By light microscope, apoptotic epithelial cells
revealed nuclear fragmentation and detached
desmosomalattachmentgrig.4a). The apoptotic
bodieswere seenin the form of single rounded
nuclear residues with intensive eosinophilic
cytoplasmicstain, (Fig.4b).

ABy TEM, apoptotic malignant epithelial cells
showed nuclear shrinkage, chromatin condens
ation (Fig.4cl), andlossof nuclearmembranewith
nuclearfragmentation(Fig.4c2). Wide intercellular
spaces(Y ) with apoptotic bodies (*) were also
detected(Fig.4d).

A RegardingAl, thecontrolsalinegroupshowedhe
lowest Al of 253N0.45. The highest index
19.17N1.92 was recordedfor DOX-AuNPs This
was followed by 5FU-AuNPs then PTX-AuNPs
andfinally CPTAuUNPS (Fig.4e).

Apoptotic index
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Fig. 4
a b
b. PCNA proliferative assay
A The control saline group showedintensenuclear
Immunoreactivity with the highest MA % of e s
70.30RB.6, (Fig5a). In the free AUNPs group, the| ; "

Immunoreactivityto PCNA was decreasedwith
MA % 59.0NB.0,(Fig.5b).

A The lowest reaction was noted in DOX-AuNPs
group, with almost negative PCNA immun
reactivity, (Fig.5c). In the 5FU-AuNPs group, the| 1006m 006 m
PCNAimmunoreactivitydecreasedignificantlyas o PCNA MA%
well measurind?3.6 NL.3, (Fig.5d). o

A At last, PTX-AuNPs and CPTAUNPs revealeq oo
decreasedPCNA reactionreaching29.4N2.9 and|  «o
35.9NL.3 respectivelyFig.5e). 20.00
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Fig. 5

CONCLUSIONS

(The gold nanoparticles can be used with promising results as DDS In cancer

—

therapy. Active targeting the cancerwith RGD-AuNPs accentuatethe effect of the
anticancer therapy. The use of AUNPs as DDS reducestremendously the doseof
the associated chemotherapeutic, with preserving Iits anticancer effect
Furthermore, DOX and 5FU loaded on AuNPs have the superior therapeutic
effectsin treating OSCC
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