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Effects of Omega-3 Fatty Acid on Endotoxin-induced
Acute Lung Injury in Rabbits
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Medical School & Hospital, Gwangju 61469, Korea

This study was undertaken to clarify the effects of omega-3 fatty acid on endotoxin-induced acute lung injury. Rabbits
were randomly assigned to one of four groups. Each group received intravenous infusion of saline only, saline and
Escherichia coli endotoxin, omegaven infuison (0.5 mL/kg/hr) and endotoxin, lipoven (0.5 mL/kg/hr) and endotoxin
respectively. Infusion of saline was started 0.5 hr before the infusion of saline or endotoxin, and omegaven and lipoven were
started 2 hours after endotoxin infusion for 4 hours. The lungs of rabbits were ventilated with 40% oxygen. Mean blood
pressure, heart rate, arterial oxygen tension (PaO,), and peripheral blood leukocyte were recorded. The wet/dry (W/D)
weight ratio of lung and lung injury score were measured, and analysis of bronchoalveolar lavage fluid (BALF) was
done. Endotoxin decreased PaO,, and peripheral blood leukocyte and platelet count. And it increased W/D ratio of lung,
lung injury score and leukocyte count, percentage of PMN cells, concentration of IL-8 in BALF. Omegaven attenuated all
these changes except for peripheral blood leukocyte counts. Omegaven attenuated endotoxin-induced acute lung injury in
rabbits mainly by inhibiting neutrophil and IL-8 responses, which may play a central role in endotoxin-related lung injury.
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and Kurdowska, 2014).

Eicosapentaenoic acid (EPA), Docosahexaenoic acid (DHA),
o-linolenic acid (ALA) 52 W73 Ake trte] &
F3} Aprko g QAo 88k vhdst maprt B A 9l
o O g¥9E AuEE, SRS F0]1, High density
lipoprotein (HDL) ZH|~H &S S7H A 1AESE 4
WEkal(Maki et al, 2013), A2 I3 A3 AAaAA
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Fig. 1. Experimental group design.
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Table 1. Changes in blood gas, hemodynamics and peripheral blood leukocytes

Time after start of endotoxin or saline infusion

Variables
0.5 0 1 2 3 4 5 6

PaCO, (mmHg)

S-S 3740.7 35+1 35+1.2 34+2 35424 35+1.7 33+1.1 33%1.1

S-E 3740.7 41423 4143.1 4946.5 50£6.7 5147.1 5246.2 5617

E-O 39+1.1 42422 3943.0 38433 43138 4143.1 44437 45433

E-L 41409 3942.6 38432 41443 39+4.5 39432 39+4.1 42437
HR (bpm)

S-S 22243 22243 20442 22643 22442 20442 220+4.1 22542

S-E 225+4 225+4 212411 21+6 21448 207+8 20310 201+13

E-O 22449 23245 22249 233+7 22147 21947 211%9 19946

E-L 22849 231+7 224+6 220£10 237+6 232+10 221£10 224+11
MBP (mmHg)

S-S 8443 8243 85+4 89+3 8814 863 8544 85+3

S-E 78+4 77+6 78+5 78+6 83+5 82+5 777 87+7

E-O 73+4 8444 82+5 8614 7617 76+7 7247 76+8

E-L 7744 8514 8146 83%6 78+4 80%5 7347 7448
WBC (10%mm®)

S-S 4442 4742 4414 48+4 49+4 48+5 4443 4542

S-E 5246 50%6 26+5" 203" 162" 14£2" 132" 14£2"

E-O 4714 46+4 232" 18+3" 152" 12+1" 12+1% 12+1"

E-L 5247 49+6 27+5" 19+3% 152" 132" 11+1% 112"

*P < 0.05 vs. values of time 0 within group, TP < 0.05 vs. S-S group (S-S: Saline; S-E: Saline-endotoxin; E-O: Endotoxin-Omegaven; E-L:
Endotoxin-Lipoven)

Student's unpaired ¢ HgS ©]-83}th
= Wilcoxon U-testE ©]83} T} P value ko] 0.05 7|7kl 110
A5 v = Azghelg) ddeqith
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A HapH o R 748 THTable 1) B AR
& S-E 12 S-S 1w vlaste] HapA o R Fha
e S 2o, Omegavens 54kl 7
25 frofetAl A ZATHFg. 2).

Wet/dry weight ratiox= S-S L35} ®H]13}e] S-E 15l
Al S7Vek%l AL, Omegavens 71 571 =& ot 7+

2 A1 Z THFig. 3).
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Fig. 2. Partial pressure ofarterial oxygen (PaO,) changes in each
study group. PaO, decrease gradually in S-E group, compared with
S-S group. Omegaven attenuate the decrease in the PaO,. *P <
0.05 vs. values of time 0 within group, TP < 0.05 vs. group S-S,
1P <0.05 vs. group S-E (S-S: Saline; S-E: Saline-endotoxin; E-O:
Endotoxin-Omegaven; E-L: Endotoxin-Lipoven).
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Fig. 3. Comparison of wet/dry weight ratio. The wet/dry weight
ratio increase in S-E group, compared with S-S group. Omegaven
attenuate the increase in this ratio. *P < 0.05 vs. S-S group, TP <0.05
vs. S-E group (S-S: Saline; S-E: Saline-endotoxin; E-O: Endotoxin-
Omegaven; E-L: Endotoxin-Lipoven).
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Fig. 4. Comparison of leukocyte counts in BALF. The leukocyte
counts in BALF increase in S-E group, compared with S-S group.
Omegaven attenuate the increase in leukocyte counts in BALF. *P
< 0.05 vs. S-S group, tP < 0.05 vs. S-E group (S-S: Saline; S-E:
Saline-endotoxin; E-O: Endotoxin-Omegaven; E-L: Endotoxin-
Lipoven).

BALFO] A4 A3s By S-S 137} vaske
S-E ZFolA wEe] 7 Skl AL, ol HR ol
oA #Hxz U2 W] o]FS 9v|3l=t] Omegaven
= o] 37 BE oMl AAaAZTHEFg. 4). =3 S-S
53 Hlaste] S.E 2FelA telsaTte] WiEgo] S
7153 +=, Omegaven ©] S714S F-3HAl THAAIH
UKFig. 5).

S-S 1w Hlalste] S-E T1EelA] IL8e] FE7F STt
&k, Omegaven<> ©] T7Fa frolshAl oAz
(Fig. 6).
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Fig. 5. Comparison of the percentage of PMNL in BLAF. The per-
centage of polymorphonuclear neutrophils in the BALF markedly
increases in S-E group, compared with S-S group. Omegaven attenu-
ate the increase. *P < 0.05 vs. S-S group, TP < 0.05 vs. S-E group
(S-S: Saline; S-E Saline-endotoxin; E-O: Endotoxin-Omegaven;
E-L: Endotoxin-Lipoven).
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Fig. 6. Comparison of the concentration of IL-8 in BALF. The
concentration of IL-8 in the BALF increase in S-E group, compared
with S-S group. Omegaven attenuate the increase. *P < 0.05 vs. S-
S group, TP < 0.05 vs. S-E group, 1P < 0.05 vs. E-L group (S-S:
Saline; S-E: Saline-endotoxin; E-O: Endotoxin-Omegaven; E-L:
Endotoxin-Lipoven).
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Fig. 7. Photomicrographic views of median value of lung injury score in (A) S-S group, (B) S-E group, (C) E-O group, (D) E-L group &
(E) lung injury score. Light microscopic findings in S-E group include edema, hemorrhage, thickening of the alveolar wall, and infiltration
of inflammatory cells into alveolar spaces. In contrast, these changes were less prominent in the rabbits receiving omegaven. Assessment
of the lung injury scores demonstrated that omegaven successfully reduced the histopathologic severity of the lung injury (S-S: Saline; S-
E: Saline-endotoxin; E-O: Endotoxin-Omegaven; E-L: Endotoxin-Lipoven).
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