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Preparation and in vitro evaluation of antibacterial peptides from Plutella
xylostella poly(lactic-co-glycolic acid) nanoparticles

LIU Chao-yong' 2, XIAO Yun-zhi"?, LI Rui-sheng?, LI Xiao-rong'?, HAN Jin?, YUAN Hai-long®
1. Chengdu University of Traditional Chinese Medicine, Chengdu 611137, China
2. 302 Military Hospital of China, Beijing 100039, China

Abstract: Objective To prepare the antibacterial peptides from Plutella xylostella-loaded nanoparticles based on poly(lactic-co-
glycolic acid) (CA-PLGA-NPs) and evaluate its physicochemical property and in vitro release. Methods CA-PLGA-NPs were
prepared by S/W/O/W double emulsion method combined with high-pressure homogenization. The morphology, particle size,
polydispersion index (PDI), drug loading, encapsulation efficiency (EE), and in vitro release of the nanoparticles were studied. Results
CA-PLGA-NPs were spherical or similarly spherical, and the average particle size, PDI, drug loading, and EE were (358.76 + 22.51)
nm, 0.168 1 + 0.012 2, (10.50 = 0.28)%, and (60.92 + 1.58)%, respectively. And burst phenomenon was not significant. The drug
delivery stable phase was 2—10 d. Conclusion S/W/O/W double emulsion method combined with high pressure homogenization
method is suitable for the preparation of CA-PLGA-NPs, and provides a pharmaceutical basis for CA administration.

Key words: antibacterial peptides from Plutella xylostella; S/'W/O/W double emulsion; high pressure homogenization; poly(lactic-co-

glycolic acid); drug loading; encapsulation efficiency
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Agilent 1100 = R0BAH LA, F7ELR AL
VUocHhEEsE . ABhdEFE4E . DAD £l &% HP
Chemstation 1b%% T /E¥ufi, Agilent AH]; S-4800 41
FiHEE, HASH AL NanoZS90 Fife/0#11X, Malvern
AT ISO4W iR Zeta FAT AN, bt AR}
fERHA R AT, GYB40-10S & k34 5HL, Nano
Bee vl ; JHBE-20A iR Sk A4, I pg 4 ik}
FORIBAMR AT TR, FEWEN
PBUETEENL, 2£E Labconco AT .

CA J5i kL2, 98.6%, #t'5 20140421, HfAERE
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2 FE5%
2.1 CA-PLGA-NPs B8l &

B 0.5 g CA, PEG 2000 5 HP-B-CD 45 L4
RAEWIMANR LB FKEw T, WIETERSE CA
(22 KOk ™). 51 50 mg CA 22 JIKTMoRS In A 5]
20 mL PLGA &MLy, misiy, maii
RN SARANIK PVA 08 200 mLP %, s f4¢k
FEF S min, I B S 38 TN s 8 R
(100.0 MPa) ¥R 5 %, #3535, WUEERKRZH
MU, e 2 BT Ja 28K e 3 I UR
YRR, N 3% H Z&lE, 1% T4 (=50 “C.10 Pa),
HIFE
2.2 HPLCEME CA kg
221 (O35 &PF EaEHh Agilent Alltima C (250
mmX4.6 mm, 5 um), VA 0.05% =5 LK
(TFA) KEW-H I (95 :2.5:2.5), B
1.0 mL/min, #EFEE 10 uL, 3% K 275 nm,
FEi 25 Co
222 AFHGEEINEI S R BRI CA X 10
mg, ‘& 50 mL &, DKM IERRE R LR, B
3 200 pg/mL CA i F 5 il 45 Vo
223 MBS REIE R OE CA-PLGA-
NPs #%+#1 10 mg, 73 5 T 25 mL &, Hi 90%
CIERR I A E 25 mL, B H R
224 ZMERRFELE FEEIN 200 pg/mL CA Xf
W&o, RSB EC % 8. 164 32,
48, 80 pug/mL [¥] CA XU, 23 W FdREs
W, 1% “2.2.07 TUN kS E, CUETR A
bR (YD, HEFERCAREAAR (XD, 15282 [RIH J5 %
h Y=3.959X10* X+1.017X10°, r=0.999 1. 4
FH W] CA 71 8~80 pg/mL k% 5 HIf.

225 REEERE ARIEUE. .om 3 AIEIK
J% (16 48, 80 ug/mL) [ CA XS, T1H
HNFEZME 5 U vHE H N R iELE 5 d,
THEH TRDRE %5 B2, 25 S H RS % 2 RSD 2R 1.21%.
1.34%. 1.22%; JLH K52 EE RSD 43714 1.64%.
2.11%. 1.23%.

2.2.6 HEMIRK B CA-PLGA-NPs 4T85 6 17},
FH 90% G ARG, 5% “2.2.37 TR 5 vEH AR
SRR EERE 10 pL, 0 SR R (R g ) 0
AR, AN “2.247 TRBIATRE, HHEE.
i BT R PuE IR AN 10.48%, RSD
H1.30%, RKUNZITEEL R
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i “2.2.37 TN IPERIE A, EFE 10 pL,
MWEPUFE K CA &, THEAIMAEEME 100.7%,
RSD 4 1.49%.
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KRG TR . KPR CA-PLGA-NPs %
Tk 10 mg, &1 25 mL &+, I pH 7.4 [f15%
MRER M [ 0.5% I iy (SDS)] 25
mL, B TWRER (37.0£1.0) 'C, &N 75 r/min
RERIR AT, T 04 1. 2. 3. 4. 6. 8. 10,
12, 14 d B 0.4 mL, [RIIS4h 7845 0.4 mL, S7E[
JERE, EUZLUEWE, 4% “2.2.17 TR ORI E A
FUH 2L, vHE RBUR SR

EHBIE=T C/Cy
Hob €N ¢ N BRI CA IR, Co N5 AR CA
f) R S
24 FIEIZHMIE

Lee 2857 R I PEG 2000 18-S 45 10 %
IRk B8 A 5 8 5 53 LV ) 45 TR N 2 1 2 1)
FaEth, PLGA [P B2 Rk 52 ma 4] 3L 1 & 5

DA TR IR N FITE S A Y, 1 T 5k
BT > BOY R R FLIBIE R PVA 52 S FLIT)
FE Pk, W s R R 2 A e M .
FTLAASZIG L CA 5 PEG 2000 V&40 Lb 5l
(A). PLGA JURIKE (B). SALBEH (O
J% PVA it 340 (D) WHEERE, i Lo3Y) IEA
RIATRE, HFEARTFRER 1. RHGEESEN
IEACRIG AR AT 430, LLCATE 2. 6. 14d 5
BRI N GRAVEM ARbR, Z56 0 (V) =(Y—
20)(40 — Y3) + (Ys — 50)(70 — Y5) + (Y14 — 80)(100 —
Yia)s Yon Yoo Yia23h 24 64 14 d 3 MRS
BRURRCE, A 2. 64 14 d () BRI N 43 )
Wi A2 Yo 1E 20%~40%- Yo £F 50%~70%- Y14 7E 80%~
100%, 4R 805 125 X (1] 4, orxd Y i mikoh £,
YRR, RIZEACH . W2 HE g Bk 1,
T EHTILER 2.

FH B BT ml %0, 5201 CA-PLGA-NPs 24k
SRR TR A A>C>B>D. UL /MEY D A
FORRBEIHAT )T 250007, @R ERBE AL C A
AWEERENL, CHFELWERm, 4565k T2
WK, AT TEN ABIGD,, Bl CA 5
PEG 2000 JBGHIELEI0 101, PLGA JFUEIKEE
10 mg/mL, FALHBTE7> EOM PVA Jit &5 #5073
5K 4.0% 0.2%.

2.5 RIS
Fo PR AE T AT 3 #EEGAFE, HU 50 mg

&1 CA-PLGA-NPs &7 TZERRAWILITRE
Table 1 Orthogonal design and results for optimization of CA-PLGA-NPs prescription process

W5 A B/(mgmL™") C/% D/% Yo/% Yo/% Yi4/% Y

1 1:0(1) 10 (1) 0(1) 0(1) 37.23 47.87 61.83 —692.96
2 1:0(1) 20 (2) 4(2) 0.2(2) 27.12 46.24 65.76 —485.21
3 1:0(1) 30 (3) 8(3) 0.5(3) 32.34 44.46 65.27 —558.54
4 1:1(2) 10 (1) 4(2) 0.5(3) 2521 64.13 90.89 259.21
5 1:1(2) 20 (2) 8(3) 0(1) 32.56 60.01 86.21 279.08
6 1:1(Q) 30 (3) 0(1) 0.2(2) 36.75 65.41 82.12 163.08
7 1:2(3) 10 (1) 8(3) 0.2 (2) 23.54 62.35 83.34 208.39
8 1:2(3) 20 (2) 0(1) 0.5(3) 36.98 66.73 79.56 96.99
9 1:2(3) 30 (3) 4(2) 0(1) 34.62 63.22 89.71 268.20
K, -1736.71 -225.36 —432.89 —145.68
K, 701.37 ~109.14 42.20 -113.74
K 573.58 -127.26 ~71.07 -202.34
R 2 438.08 116.22 475.09 88.60
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Table 2 Analysis of variance for comprehensive score

TERPE  mETTR amE FE BEN
A 1255 333.806 2 935228 P<0.01
B 2 606.559 2 1.942
C 41 050.479 2 30.583  P<<0.05
D (%) 1.342.275 2

Fo05(2,2)=19.00  Fyo(2,2) = 99.00

CA, 50 mg PEG 2000 5 HP-B-CD &5 LLBliE &)
TINE LB KW, AT 3] CA MZ Ik
Wby, ARJEIANE] 20 mL 10 mg/mL f] PLGA (1]
AWpemmh, mEAY, AAIMHEMAZ 200
mL {5 4.0%F A1 0.2% PVA WA, iR
SLEB ARSI, 43 CA-PLGA-NPs 4Tk, 2
FORETBOZE DL B 10 5 53R W], 3 LA il () SRR T
RIAFEER, Ml T 248 E 1T . CA-PLGA-NPs
B ZENe HIY), 782, 6. 14 d W BRI 2
WA (26414035 %. (65.6710.70) %, (90.52+
0.74) %, HARFHZRMR.

_ 100

X g
= 60 ~ »

% = — A% 1

g y i

= 40 . =A% 2
Bk 20 — 1% 3
S

t/d

1 3 #t CA-PLGA-NPs Ry{KSMNE R 4%
Fig. 1 In vitro drug release profiles of three batches of CA-
PLGA-NPs

2.6 CA-PLGA-NPs EE{LIERFIE

2.6.1 CA-PLGA-NPs [FJFif2Fl Zeta HLf7  HF CA-
PLGA-NPs ¥ E% G, Wik, $8¥, SBULH
SSPRLFE 3 AT ASCRA 2R 1T FEAE 23 AT G 5 Fi 4. PDI Al
Zeta WA FHIEZE R ATHL, CA-PLGA-NPs Fife
I3 Aith—, RifdAh (358.76+22.51) nm, PDI{HE N
0.168 1£0.0122, WF 2. Zeta Hif7 H—21.7 mV.

1 10 100 1000
48 /nm
2 CA-PLGA-NPs $iI1%
Fig. 2 Profiles of particle size of CA-PLGA-NPs

2.6.2 CA-PLGA-NPs s MAEZRNE K%
FRiE CA-PLGA-NPs % 1T¥7 10 mg, 737 '& T 25 mL
FEMT, N 90% MR IFE A4 25 mL, AN
PRIm B0 W, i “2.2.17 T RIE CA &,
HEAEZE, BE.,

ﬁ?ﬂ_EZCCAVCA/MO

@;ﬁﬁ =CcaVca/M,
HH Cea v HPLC HISE ) CA FUEWEE, Vea 4 CA-PLGA-
NPs AT, M, 4 CA-PLGA-NPs 4T HUFEE, M, 4
CA-PLGA-NPs - TH# #Li CA &

MAS25 B0, CA-PLGA-NPs H CA (324 &
i (10.50+0.28) %, fEFEA (60.92+1.58) %,
2.6.3 CA-PLGA-NPs fR4MEZh & “2.3” i %
% CA-PLGA-NPs SN2 E, THE 0. 1. 24 3.
4, 6 8. 10, 12, 14d M BBIREBCRE, SRBUR
LK 3. HRAMBEZ I g T A, 4T CA-
PLGA-NPs REMBAN I, HA RIFHZEREN
Ro CA JKEMEZIR, JEUkL 25 Be s 7 o i T
Kep, BRURE TR 2 LA 3.
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Fig. 3 In vitro drug release profiles of CA-PLGA-NPs

2.7 CA-PLGA-NPs #J TEM F475 M

il %1 CA-PLGA-NPs A ThiEmis K, ¥
W T TEM MM L, & T EXT, 24 TEM
Kl (3 R 200 kKV) . 1 TEM B A & H CA-
PLGA-NPs A PPIREREECEERTE, WK 4. HE 4
A5, CA Bk 20 BT CA-PLGA-NPs (1) IR 4549 A
T T 2625/ N E, RSN E AL AERT I CA
(IR, WAL CA KN 0] 5 4P LIRS 1%
fie, MIMTHER CA MRS E M, 90 HAA P (1) 232 1.
3 g

FEAHIFIAL T ik 2 LI ) PEG 2000 5 ¥2
A HE-B- PRI PRI AR AR R0, £ 454 7L
I, PR AR E AN AT FL I KA P, AT
D CA 5 A e ks R] . [RA, PEG 2000 fig
P80/ N LI (V0 AH S5 KA R T 5K g ek LI A 24 A
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4 CA-PLGA-NP 7£ TEM TR ZSE
Fig. 4 TEM image of CA-PLGA-NPs

MR 7K H ) CA 431 - PLGA &%} CA-PLGA-
NPs BAL I B A/ 1T e 38 BT LG A4 1
RREA — R MEER, RS PLGA 185 Kok
FEVEE AT 30 mg/mL o 5 &G LI XK B AR e e 32 ot
PLE TAEYERE, SR04 KW, 10 mg/mL ) PLGA
R AL A AL T ISR oAby b R G A PR AN R R
AN KR B35 5 B5 1 RN ZKAR R ek K m il L
W RN N KA K Sy T I AT, fem i,
L HEfd CA-PLGA-NPs HhNEU%, EKBEZI .
PVA HAENRIEVERIH T CA- PLGA-NPs (1)l
2%, HFR BN CA-PLGA-NPs {4545 5%/,
$2 1 PVA 1150573 B G Inw L A e Pk, AT gk
/b CA it , R WD RBEIRR .

WIS AFR A S/IW/O/W G54 i R34 i il
#%11) CA-PLGA-NPs kifefi/NHIg—, T Efen
17, APUR IR 2P B B 45 25 R Gt Uil 51
LA

SE 3k
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