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Abstract: Objective To compare the acute toxicity and antiarrhythmic effect of the two kinds of long—circulating
Crebanine (Cre) nanoparticles (PELGE—Cre—-NPs, PLGA—-Cre-NPs) prepared from two PEG-modified carrier
materials (PELGE, PLGA), and to explore their synergistic and attenuated effects. Methods The acute toxicity test
of PLGA —Cre-NPs and PELGE—-Cre—NPs in mice were conducted by using Bliss method, and LD, values were
calculated by using of statistical software. The effect of PLGA-Cre—NPs and PELGE-Cre—-NPs on ventricular

fibrillation caused by trichloromethane in mice, ventricular arrhythmia caused by BaCl, in rats and arrhythmia
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caused by aconitine in rats was observed. Results The LD;, of PLGA-Cre-NPs and PELGE-Cre—NPs after
intravenous injection were 13.619 mg-kg™' and 14.839 mg-kg™', respectively, which showed an obvious increase in
LD,, compared to that of Cre (LD, 9.382 mg-kg™"). Compared with the model control group, both nanoparticles
significantly inhibited chloroform—induced ventricular fibrillation in mice and barium chloride= induced arrhythmia in
rats, and significantly increased the threshold dose of aconitine induced ventricular premature beat (VPB) ,
ventricular tachycardia (VT), ventricular fibrillation (VF) and cardiac arrest (CA) in rats (P<0.05, P<0.01,
P <0.001). Compared with Cre (5 mg-kg"') group, the number of mice with high—dose of PELGE-Cre—NPs
(5 mg-kg"') restored sinus rhythm for =5 minutes was significantly increased (P <0.05). The threshold dose of

aconitine in cardiac arrest was significantly increased (P <0.05). Conclusion The toxicity of PLGA-Cre—-NPs and

PELGE-Cre—NPs were lower than that of Cre,

and they had significant antiarrhythmic activity. Moreover,

nanoparticles displayed stronger effect than Cre, and they can reduce toxicity of Cre.
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1.8 5kmgif ki KELOHURE S dl s gy L
5 3 75 e 1 R B A 2 BB Ry O R R I 42
HHARE RN BF S N PR SEOE M IR AL . BUSD KR,
KL 180 ~220 g, BHMLAF 94, HFA18 N, MEMEK
e Ay R LG R ZH (4 mL-kg!), F 2 PR B
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AL NE 25 (Bliss 35 ), 43 311155 PELGE-Cre—NPs
PLGA-Cre—NPs [ LD,,o PLGA-Cre NPs [ 2} % 3 5t
H#LD,=13.619 mg-kg', FIHJH: Y[PROBIT(p) |=
-18.803 (mg-kg ")+ 16.579 1 g(D), LDy, 95% F4 1] {5
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B 4 12.802 ~ 14.499 mg-kg', LD.=10.838 mg- kg,
LD,=17.115 mg-kg'. PELGE-Cre—NPs fit) > % 5 5€
i LD,,=14.839 mg-ke', FIHJFE: Y[PROBIT(p) =
~12.694(mg-kg™) + 10.837 1g(D), LD, 95% Iy {5 PR
4 18.126 ~ 28.699 mg - kg, LD,=10.462 mg - kg,
LDy=21.046 mg kg
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IEH T BN R BUR A 0%, FERI%E IR 20 /N L2 B
FN90%, FEIR /N EEF B AR T . SRR R A
P, FlZ R R BHPELL . dEH ik B 41 e g B
XEHCA T K /N RO E LB (P <0.01) . SERIXT
M4 %, PLGA-Cre—NPs 5, W55 41 il PELGE-
Cre—NPs i . 1, K50 20 REAS IA S X T i & 1)
N ELFEI (P <0.01); PLGA-Cre—NPs fi51 &40 |
Cre S 50 2H RE A8 X BT A5 75 & 09/ LG E LB (P <
0.05) . PLGA-Cre—NPs fll PELGE-Cre—NPs 1457 &
o B SRR AR . R 2R PEMEAL . Bt
TR, PEIKT 0.05, $R KRR
XA /N RO EL B RS LR & 259
ZR TGRS,

F1 BFAMKHEFLZ/DROEFEFEEMNZI (n=10)
Table 1  Effects of chloroform—induced ventricular fibrillation in

mouse models (n=10)

0.001) . H (P<0.001) . fk (P<0.05) 7 & 4 F
PELGE-Cre—NPs 5 (P<0.001) . H(P<0.001) . 1%
(P <0.01) 5 21 REWE XT BT BaCl, i & )i AL ARG
H, WMWK BREGE.
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PAYERFT ] >20 min B ECE AR IE, SBIRIG REZ [1
¥, PELGE-Cre—NPs /& /] f£ 41 (P <0.01) . PLGA-
Cre—-NPs S H 4 (P<0.05), REWEXTHL BaCl, 55 & 11
AR ALOERE, Y2 S O R AE RIS [E] >20 min 1Y
KA ECE . L E 428 PELGE-Cre-NPs, PLGA-
Cre—NPs BERER AR & 55 M 00 2 ) AERF I ]

&2 /AN BaClLiFEXROREREHNZME (n=10)
Table 2 Effects of BaCl,—induced arrhythmia in rats (n=10)
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3 MZRKEHAEL 5 3 30"
4 HERINK PR 4 2 20"
5 ks po R L | 5 4 40"
6  PELGE-Cre-NPs &t 4l 5 2 20"
7 PELGE-Cre-NPs i3 it 41 25 3 30"
8  PELGE-Cre-NPs {41 1.25 3 30"
9 PLGA-Cre-NPs &l 4l 5 2 20"
10 PLGA-Cre—NPs il 44l 25 3 30"
11 PLGA-Cre-NPs {I5 f41 1.25 4 40"

e SRR, SEUNXIBALE, P<0.05, “P<0.01

2.3 Ak Rixt BaCl & M KLU0 R E BEm L
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DL SR 0 BB b e, SRR R 2 H A
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Mmgrke s R R
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PELGE-Cre-NPs #4025 10" 8" 3
PELGE-Cre-NPs fRHI#4H 125 8" 4 2
PLGA—Cre-NPs & A 20 5 10" 7" 4
PLGA—Cre-NPs 1420 25 10" 5 3
PLGA-Cre—NPs G5 421 1.25 6" 5 3

T ROTER IR . SEORS B4 B, P<0.05, TP<001, P<
0.001; SZERIMAKHPELL LI, AP <0.05; S5aPi T i,
4P <0.05
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CA(P<0.001) A9 5 3k sl 13 57 12t B {388 i 5 PELGE -
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(P<0.05) . VF(P<0.001) % 3 8 15 7] & W1 i 18 ol
PLGA-Cre—NPs & 5] & 41 VT (P<0.001) . VF(P<
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PLGA-Cre—NPs 1 5 5 21 VF /9 2 3 Bl 15 5] o 38 Jin
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Table 3 Effects on arrhythmia induced by aconitine in rats (x *3s,

5F Z R H M4 %, PELGE-Cre—NPs i 7]
A CA M5 3L B 70 B B 3 (P < 0.01), #&/R7E
193588 CA J7 i, PELGE-Cre—NPs 7 & L F| 2k
XTI . St e dl g, PELGE-
Cre—NPs 15 5 £ 41 CA 1 12 3k 6 B 77) 2 48 /3 (P <
0.05), #E/RTELLKTHE CA Ji 1, PELGE-Cre-NPs
e AR L S W R A W

8)

L3 S Al 9 77 £/ (g kg 1)

415 FHE/ (mgkg™)

VPB VT VF CA
HBETRLGT HE 2 - 14.49 +2.11 18.31 +4.08 32.73 + 6.44 60.71 + 4.48
Fl A 4L 5 19.34 +5.40° 40.39 £ 4.05 5327870 7775 £4.86
SOHET ST 5 19.36 +5.61° 31.60 + 11.41" 54.33 + 14.66 78.28 + 1537
PELGE-Cre-NPs i 7 21 5 18.76 +3.13" 29.56 +8.33 6347 £11.52° 93.88 + 1235
PELGE-Cre-NPs H17] 14 2.5 1837 +4.11" 31.06+7.91° 55.87 +6.36 76.12 + 14.66
PELGE-Cre-NPs fIi7] 41 1.25 15.33 +3.66 18.38 = 2.83 4578 £10.12" 65.53 +7.39
PLGA-Cre-NPs 4]t 4 5 15.60 + 2.69 3928 +7.74 60.57+9.36" 81.10 +10.19""
PLGA-Cre-NPs 1] 541 25 16.83 + 5.41 20.33 = 4.31 4126+7.52" 73.60 = 17.39
PLGA-Cre—NPs fIG71 5241 1.25 15.00 + 3.43 20.29 + 3.78 32.94 +3.86 59.80 +9.78

T K. SEORIRALES, P<0.05, P<0.01,  P<0001; SFZFRFEBEALE, #P<0.01; 5RPETALE, 2P <0.05

3 iTig

ARSI X PLGA—Cre—NPs . PELGE—Cre—NPs i fir
SEHE TR ] SRR S ARG AT IS . Sk
BRI R, NRTEERRAN R, g
SEk, DUBCRRERARES, BEFLISH, BEME, /ME
KRR, WIEAETS . S P X B 445 1k NI A )N B
TFfR, e BN AORE 20 BRATS 7 R 225 Ak Bk 3l
IR —E WAl . KR AT BE HA TP X L i 2
R4, HEMERG ., WRRSEFHME", {HPLGA-
Cre—-NPs (LD,, =13.619 mg-kg") . PELGE-Gre—NPs
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XF BaCl, 5 1Y K Bl A 2R B RIS 7B T
HHZHRM(5 mg-kg) FHTEALR 22 7 TG T2 1 Lo
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BEPETE /N, AT S S R0 A R S AR AT

SE Ak
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