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Abstract: Acute lung injure (ALI) is a severe diffused lung disease, which is caused by pathogen-induced
infections, inhalation of irritates, and so on. It could lead to acute respiratory distress syndrome (ARDS). Long oil
(LO) is a lipidic mixture extracted from multiple medicinal animals and plants. It has been used for clinical wound
repair. Here, an O/W LO emulsions (LOE) was prepared, which was composed of LO, Tween-80, propylene
glycol, xanthan gum, and water. The droplet size of LOE was 671.63 + 7.21 nm, and the zeta potential was —17.8 +
1.26 mV. The size of LOE was small and homogenous, and the stability was satisfied. The aerosols had an aerody-
namic diameter of 2.25 + 0.05 um after atomization of LOE with a vibrating screen atomizer, where the percentage
of particle sizes within 1 -5 pm was 81.40%, indicating effective deep lung deposition and suitable pulmonary
inhalation. The safe dose of LOE was high to 12.50 pg'mL" on human embryonic lung fibroblast MRC-5 cells. In
the range of 0.02-2.50 pug'mL" of LOE, the proliferation and migration of mouse fibroblast L929 cells were
improved. Animal experiments were approved by the Ethics Committee of Institute of Radiation Medicine, Acade-
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my of Military Medical Sciences, and the experiments were conducted by relevant guidelines and regulations. No

significant toxicity was observed after intratracheal (i.t.) administration of LO (3.25 mg-kg"') to mice. Mouse i.t.

administration of LOE remarkably attenuated lung injury induced by lipopolysaccharide with mitigations of inflam-

matory factors (tumor necrosis factor-a, interleukin-6) and total proteins. LOE is a promising inhaled formulation

for the treatment of ALI.
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I3 4 T 20 pL A B ER K, AR ZH 45 A B 20 pL ¥R YT 24
¥ (LOE: 3.25 mg-kg", #% LO i+ 5 ; DXM: 5.0 mg-kg").
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Figure 1 Appearance of Long oil (LO, A) and Long oil emulsions (LOE, B), and the size distribution (C), zeta potential (D), and nebulized

aerosol size distribution (E) of LOE
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T AT G AN AN 375 99, 7 FL B4R 29 4 4.0 pm.
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Figure 2 Transmission electron microscopic (TEM) images of

LOE. Scale bar: 500 nm

F H LO F1 LOE f&.7i H A2 i3k 40 ff 2B K 1 2R, 388 —
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3 LOE{Ri#HZHITH
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Y B % 2 B AT A% (81 4), AIE W] LOE & 35 {1 3k 4 Jfa 3%
FAFNIE AL B, L F% AMIE T 45.38% (P < 0.05, K 4).
{E£5 BB IR, 24 LOE 1 LO ik 1) 22 45 71 & 1) Bt i I
i (12.50 pg-mL™), 4HHLE R KA Arm /s (B 5).
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Figure 4 Migration appearance of L1929 cells incubated with
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Figure 5 Migration rates of L929 cells incubated with LOE.

Concentration (C) is the concentration of LO in LOE. n =3, x % s.
P <0.01 vs the control group (0 pg-mL™") LOE at 12 h; P < 0.01
vs the control group (0 pg-mL™") LOE at 24 h
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Figure 6 Appearance of lung tissues and hematoxylin and eosin (H&E) stained lung tissue sections after intratracheal (i.t.) administration

of LO and LOE to mice. The arrows represent inflammatory cell infiltration. The doses of LO and LOE indicate the dose of LO. Scale bar:

50 um
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Healthy Model Blank formulation DXM LOE

Figure 7 Appearance of mouse lung tissues and the H&E stained histopathological sections of lung tissues of healthy mice, the acute lung
injure (ALI) model mice, the ALI mice treated with blank formulation, dexamethasone (DXM), and LOE, respectively. Long arrows repre-

sent inflammatory cell infiltration. Short arrows represent hemorrhage. Scale bar: 50 pm
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Figure 8 Tumor necrosis factor-a (TNF-a, A), interleukin-6 (IL-6, B), and total protein (C) levels of mouse lung tissues. n =3, x+5. "P <

0.01 vs healthy group; “P < 0.05, “P < 0.01 vs model group
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AR N BRSNS DURBIFIAIZ B ERS,  FEAIER, B R AL AR R R B Al . AR
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S B A8 Y, IR A A Rt AL B EE EE IR % R
Tz IL-62—Fh 2 PE RIE AN, B & AR A 4a
AL, 2 — APl EE H R R S b U fe A, A
W FCAE B, 76 ALLERE A, il 28 23 1) 42 4% 4t A IR
TNF-o. IL-6 1A . 35 34 0, S 80l 4 23485145, K&l
Wb R A B, B IS N LI R K
LOE 1] 4 &4 B A% ALT /)N 5 5 19 28 i 48 A I8+ 1L-6
TNF-a B JEOF S8 95 ) 930 e o L L 9k 3 A 4 1
BHEMB AR, EHAREESHMEAYDXM A Y.
B2, DXM K8 2 5 8008 BB FARE B PRI <
PEIN ) ZEAR RN, K LOE 1E N — P22 4
IR SRV L R NI FRIFE VR TT ALL T A BRI ES

AW FLEE T AL (195 BLAE SR R SR T AR 2R 25 1)
PE, B LO il £ 5 AT il & N (1) LOE, Fa e VA 22 4%
PEUT, Jili iR 25 24 )5 il 25 B AR A2 98 41 i DX 7 A s B T 1
Fik, BRI BIFHIPT ALTRUR . A5 R0 KR
TR T IR 2R 245 LO il 2% L il 7] (LOE), T ALI
IIEIT, N ALLIRIT 3 AL T 8 1 i

e BUk: S T S L SRR A KR AT A
RS XA TSI BT 45 B BT N S E A o B A
FHPF 5 5 SEIG AT SCRAR G TR EE ISR 55 S 50 L 1k
Th; ORI T LR B IR i LR EES
B
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