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Introduction

The emergence of multidrug-resistant Mycobacterium tuberculosis highlights the urgent need for therapeutic strategies capable of
overcoming intracellular persistence and antibiotic failure. Although antimicrobial peptides exhibit potent antibacterial activity, their
clinical translation remains limited by instability, rapid degradation, and inefficient delivery to infected macrophages. A nanotechnology-
centered strategy is presented to examine how nanocarrier architecture can modulate and enhance antimicrobial peptide performance
against tuberculosis.

Materials and Methods
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Results and Dlscusswns

Table1 MIC values of antibiotics and NP formulations by the REMA method after 7 “ Table 2. Antitubercular activity, cytotoxicity in mammalian cells, and selectivity indices for : Table 3. Antimycobacterial  activity  of MSN-based‘E

E days of exposure. peptldes All values are expressed in micromolar (um). E: nanoplatforms.
Code Formulation H37RV (pg/ CF 169 (pg/ CF 110 (pg/ - :
mL) mL) mL) :1 | AMPs Ha RV ‘ ICsp MRC-5 ‘ ICsg J774A.1 ‘ S| MRC-5 ‘ SI |774A.1 L 2LSN formu atons
. - . MIC values (Mtb  MIC values (Mtb
INH Isoniazid 0.5-1.0 =50 =50 =" . Nanoplatform H..Rv)a H. RV
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CAP Capreomycin 2.0 1.4 3.0 X : )
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" a MIC values calculated based on the total nanoparticle mass required to inhibit M.
NP1 N&E{E, . <L 2 . CPP ~5() =95 705.9 + 6.5 d <412 tuberculosis H37Rv. b MIC values calculated based on the effective peptide content
NP2 CS@RIF <0.977 NA NA : - o= . - = | encapsulated within each formulation. N.A. not active under the tested conditions. | *
NP3 Ctx-NAC-CS NA NA NA =, Y 5
NP4 Hﬂﬂ—[ﬂ@m: 1.47 199.05 NA : -‘-- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- B 1 ................-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.: ---------------------------------------------------------------------------------- s
NPS cs NA NA NA : “Figure 2. Confocal analysis of internalization of FITC-NPs in macrophages after incubation for 24 h. :'Figure 3. Representative flow" :
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NP7 Ctx-CS@RIF" <0.977 104.34 NA E . 100: 100 E: untreated cells (control) and cells E
NP8 Ctx-NAC-CS@RIF®  <0.977 0.977 <0.977 : - | - - exposed to MSN-FITC or MSN-FITC- =
Ctx Ctx(lle’’)-Ha-Ahx-  7.57 12.24 250 = 2 g :: CPP. MSN-FITC :
Cys Z 60- £ 60- -
Ctx wild-  Cix(lle?")-Ha 14.0 NT NT S % o)
type 3 491 © ' Internalization .
NAC N-acetylcysteine NA NA NA I 20- jl 54.54% |
NA: no activity. NT: not tested. R 5 P SR - 200 1000 50 2% 125 |
= = : : oncentration (pug nanoparticles/mL
CF169 strain: XDR MTB. CF110 strain: MDR MTB. Pl o icongocos Mo\ vnecoe Ml wancrs B vencon g
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:" weight.
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: o pr|n0|ples for next-generation peptide-based therapeutics targeting mtracellular pathogens and provides a
: : strategic foundation for precision antimicrobial interventions against resistant tuberculosis.
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