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Killer peptide-loaded nanoparticles: characterization and evaluation of anticryptcoccal efficacy
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[ABSTRACT]  Objective: To prepare killer peptide-loaded PLGA nanoparticles which have better effect in treating systemic
crypotococcosis. Methods: We adopted a modified double-emulsion method to prepare the killer peptide-loaded PLLGA nanoparticles, and
the nanoparticles were characterized by using TEM, SEM, Dynamic Laser Scattering, drug loading analysis, ecapsulation efficacy
assessment and in vitro release test. We also evaluated the antifungal activities of killer peptide and killer peptide-loaded PLGA
nanoparticles against Cryptococcus neo formans ATCC 32609 by plate count method. In the in vivo study, the anticryptococcal efficacies of
killer peptide and killer peptide-loaded PLLGA nanoparticles were compared by observing the survival and colony-forming in vital organs
in a systemic murine cryptococcosis model. Results;: We successfully synthesized killer peptide-loaded PLLGA nanoparticles. In witro
anticryptococcal test showed that the Kkiller peptide and killer peptide-loaded PLGA nanoparticles had significantly stronger
anticryptococcal effect compared with the normal saline group (P <C0. 05), and there was no significant difference in the efficacies
between free killer peptide and killer peptide-loaded PLLGA nanoparticles (P>>0. 05). In vivo test demonstrated that mice treated with
killer peptide-loaded PLGA nanoparticles (3 mg/kg or 5 mg/kg) had longer survival period and less fungal burden in vital organs than
mice treated with free killer peptide (P<C0. 05); there was no significant difference in fungal burden and survival period between empty
PLGA nanoparticle treated group and normal saline group (P>>0. 05). Conclusion: The killer peptide-loaded PLGA nanoparticles are
more effective in treating systemic murine cryptococcosis.
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Rk, HFE S AKVTMTCSAS, & — Fhk % 1 &
JHRC X T SR A 1 K A L BR AL TR L BT 2E R R
L BBk B B LA s O AR L 0 2B B o e B K
P B Al U TR 4 RE B, 3R BT,

2 MRAEPUAE T H A5 S AR ALK [+ 1%
SihrE Y . B 24 & A R RAK . B ST
BRI 40 6 L DR I IR LB R R/ LR 2 iR 2
Y 5 5% B 1A P 45 b I I £, o HC 4 T BE 2 SR T
BRI ATT R R IR 2 MR (PLGAYE R
AT IR B A, A B £ 7 O AR A 4 K R

1 #MBFTE

1.1 XA KPCEHHRAMARA A E B ; Re-
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pH 7.4 1 PBS MR BT, — & & 7% T IKPLGA
YRR S T PBS HL B TR L37°C R L 110
W/ min, FFEERERE . BT EURE 1 ml, 88 320 5 2k H
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S50 A (1AL 1B) .

1 ZF R PLGA 40K R B IR E (A) B STHEEE (B)
Fig1 SEM(A) and TEM(B) of KP nanoparticles
Original magnification: X 10 000(A); X 12 000(B)
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$o0.135, B W 2, R nl LB W,
By 2 ABFA LA 1 R2Z AT R B 1 K22
e R R AF B DR R R A

80T
20}
60|
50

40|
30 [
w0t

10

Cumulative release(%)

2 4 6 8 10 12

Time t/d

B 2 FRFA PLGA XA F#&E 37C,
pH 7.4,110 r/min &4 TR &
Fig 2 KP release from PLGA nanoparticles at 37°C

for 12 d under mechanical shaking (110 r/min)
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2.3 AFHRAXZFHRARERIAARBELER R
FRRALAIZS F-BK PLGA 9 K 7 417 M 1 7 11 500 &8
FOTEME KA (PAES I 0.043 F1 0,007 9),
Vi H 78 7R A0 2 BB Hi ATCC 32609 3 2E B BR 3 1
FH B R TR A2 Tk PLGA 99 K b 28 S A i 7531
BIFEPIPER R B0, 5 pg/mb K22 5 AW i (P>
0. 05) , Ut BH LA AR ST BT AE B BR B ATCC 32609 445
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TR PLGA @KRLAH A AE A 8 A2 (P<20. 05) , 4 BT
s 8/ (P<<0. 05 5 P<<0.01), VLT 3.4,
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Fig 3  Survival rates of C. neoformans infected
BALB/c¢ mice following different treatments
Free KP vs PLGA-KP-NPs at 3 mg/kg doses (P=0. 031 7),free KP wvs
PLGA-KP-NPs at doses of 5 mg/kg (P=0. 001 6) and empty PLGA NPs
vs saline (P=0. 132)
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Fig 4 Fungal burden of vital organs derived from
C. neoformans infected BALB/c¢ mice
following different treatment
A :Saline; B: Empty PLGA NPs;C:3 mg/kg KP;D:5 mg/kg KP; E;
PLGA-KP-NPs (3 mg/kg) ; F: PLGA-KP-NPs (5 mg/kg). Group C,
D,E.F vs group A (P<C0. 01); Group E wvs group C (P<C0. 01);
Group F vs group D (P<C0.05).n=3,xr=*s
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