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Mechanism of luteolin nano-formulation on alleviating oxidative stress
injury by inhibiting ERK/p38 MAPK/ JNK in vitro and in vivo
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Abstract: To explore the effect of luteolin-poloxamer nano-formulation on alleviating oxidative stress injury in vitro and in vi-
vo. The nano-formulation was prepared by coating luteolin with F127 and characterized. The in vitro release behavior was de-
termined by dialysis method. The H,0,-induced oxidative stress injury model of PC12 cells in vitro was established. For each
group of cells’, performing activity detection and cytoskeletal staining. The phosphorylation level of MAPK in each group of
cells was detected by western-blot. The rat model of right cerebral ischemia-reperfusion injury was established by middle cere-
bral artery.ocelusion (MCAO) to evaluate the oxidative stress injury in vivo,and the cerebral infraction volume, brain water
content and oxidative stress level in plasma (SOD,MDA,GSH-Px) were measured in each group. Finally,the pharmacokinet-
ics of luteolin nano-formulation in rats was studied. The results showed that the luteolin nano-formulation is spherical with uni-
form particle size, high drug loading and encapsulation efficiency. Besides, the luteolin could be slowly released from the nano-
formulation. The effect of alleviating oxidative stress in vivo and in vitro indicated that the luteolin nano-formulation could sig-
nificantly improve cell viability and decrease p-JNK, p-P38 and p-ERK expression ( P <0.01). Meanwhile, the cytoskeleton

clearly showed a reticulated structure. The luteolin nano-formulation could significantly reduce the volume of cerebral infarc-
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tion in rats (P <0.05) ,up-regulated SOD and GSH-Px levels (P <0.01) ,and down-regulated MDA levels (P <0.01). The

effect of alleviating oxidative stress injury was significantly improved. It concluded that the luteolin nano-formulation could

prolong its circulation time in vivo and increase its blood concentration, effectively reducing apoptpsis by inhibiting MAPK

signal transduction pathway activation.
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Fig. 1  Characterization of luteolin nano-formulation
TE AL RBER BRI

Note:A. TEM image; B. Particle size distribution.
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Table 1

Drug loading and encapsulation

efficiency of luteolin nano-formulation

Drug feeding Drug loading Encapsulation efficiency
(%) (%) (%)
2 1.65 +0.21 99.23 +1.34
5 4.63+0.13 97.40 +1.56
10 7.21 +0.15 86.34 £1.43
12 7.45 +0.12 72.30 £2.32
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Fig. 2 In vitro release curve of luteolin nano-formulation
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Fig. 3 Effect of luteolin nano-formulation on
PC12 viabilities induced by H,0,(n =6)
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Fig. 4 Effect of luteolin nano-formulation on the morphology. change of PC12 cells
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Fig. 5 Effect of luteolin nano-formulation on phosphorylation of p-JNK,p-P38 and p-ERK1/2 in PC12 cells
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Fig. 6 ./ TIC staining of rats brain
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Table 2  Effect of luteolin nano-formulation on cerebral infarction volume and brain water content in rats (x +s,n=6)

5 il D RN ki £ K
(:, g Dose Infract volume Water content
o (mg/kg) (%) (%)
BF A Sham - - 80.61 +0.38
R IR - 25.03 +1.41244 81.90 +0.25%
WEBS AR R 2 41 F-Lu 10 22.98 £ 1. 64" 81.72 +0.57
A PR AUORHIFRIZA N-Lu 10 17.25 £0.77" 81.34 £0.41

E:A4P <0.01,5P <0.05: SEFARMAMLE;¥P <0.01 . SHBRAAME; * P <0.05: S5 AR R A,
Note: 22 P+<0.01 .2 P <0.05 vs Sham;*P <0.01 vs IR; * P <0.05 vs F-Lu.
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Table 3  Effect of luteolin nano-formulation on SOD MDA  GSH-Px in rat blood samples(; +s5,n=6)

21531 48 Dose SOD MDA GSH-Px
Group (mg + kg™) (U -mL") (nmol - mL™) (U -mL")
5% FAR2H Sham - 454.23 +38.49 5.29 0.2 1582.22 +227.86
AL IR - 125.53 £24.4425 10.92 +4.3144 1255.11 £236.682%
B AR ZY F-Lu 10 280.80 +7.57% 7.24 +0.34% 1336.89 £95.6"
AR R K7 28 N-Lu 10 341.91 £61.90 * * 6.55+0.34* * 1447.11£102.50% *

FE:AAP <001 5EFRAME;MP <0.01 P <0.05: SHEMLAIM; * “P <0.01. 5iifE AR R4,
Note: 22 P <0.01 vs Sham;™P <0.01 *P <0.05 vs IR;* * P <0.01 vs F-Lu.
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Fig. 7 Mean plasma concentration-time curve in rats

F4 RBREEDKHAGDESH (x 25,0 =3)
Table 4  Pharmacokinetic parameters of luteolin

nano-formulation(x £s,n =3)

.
Pa;fgler F-Lu N-Lu
ty, (hr) 3.1 3.9
Cmax( g + mL™) 2.6 +£0.13 3.10.11
AUCq 1 (hr + pg - mLT) 5/9+0.19 9.5+0.10* *
MRT ( hr) 2.9 #0.11 3.4 +0.09
CL_obs(hr - mL - kg) 2 809.4 +0. 07 1 609.4 +0.05
Vss_obs(mL - kg™) 13 725.2£0.03 10 065.0 £0.03

H:" " P <0.01: 5lFE AR Z44H L
Note: * * P <0.01 vs F-Lu.
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