RAO-AFFECTED HORSES SHOW IMPAIRED SYSTEMIC AND PULMONARY ANTIOXIDANT DEFENSES IN REMISSION AS WELL AS IN CRISIS
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     Recurrent airway obstruction (RAO) is a condition with many similarities to human asthma. Recently we have reported that ascorbic acid (AA) is the major non-enzymatic antioxidant in equine epithelial lining fluid (ELF) and is markedly reduced in RAO-affected horses in crisis (i.e. with marked airway inflammation). Here we present systemic and pulmonary ascorbic acid and glutathione measurements in RAO-affected horses in both crisis and remission. Remission is defined as bronchoalveolar lavage [BAL] neutrophil numbers less than 20 cells/ul. RAO affected horses in crisis have significantly increased numbers of neutrophils in BAL and show evidence of both systemic and pulmonary oxidative stress. In remission, when the BAL neutrophil numbers are no longer elevated, ELF ascorbate redox ratio (ARR) and glutathione redox ratio (GRR) are not different from controls. However, plasma AA and ELF total ascorbic acid (tAA) are still lower and plasma ARR, ELF reduced glutathione (GSH) and total glutathione (TGSH) are increased compared with controls. In RAO-affected horses in remission, systemic oxidative stress persists and may no longer be related to pulmonary events. Despite the absence of pulmonary oxidative stress, the concentration of AA in ELF is still decreased (compared with non-RAO controls) which is only partially compensated for by a small increase in GSH.


Controls

n=8
RAO (Crisis)

n=6
RAO (Remission)

n=6

Plasma AA (umol/l)
19.5 ± 4.6 a
7.2 ± 1.0 b
8.6 ± 2.1b

Plasma ARR (%)
0.8 ± 1.7 a
8.2 ± 7.3 b
10.9 ± 3.5 b

ELF AA (mmol/l)
2.0 ± 0.7 a
0.3 ± 0.4 b
1.1 ± 0.7 ab

ELF DHA (mmol/l)
0.1 ± 0.2 a
0.4 ± 0.5 a
0.1 ± 0.1a

ELF tAA (mmol/l)
2.1 ± 0.7 a
0.7 ± 0.4 b
1.2 ± 0.6 b

ELF ARR (%)
6.7 ± 9.2 a
57.4 ± 46.3 b
11.9 ± 15.2 a

ELF GSH (umol/l)
52 ± 13 a
39 ± 52 a
132 ± 63 b

ELF GSSG (umol/l)
5 ± 4 a
41 ± 40 b
8 ± 4 ab

ELF TGSH (umol/l)
57 ± 12 a
80 ± 42 ab
140 ± 64 b

ELF GRR (%)
9.1 ± 8.4 a
60.6 ± 42.5 b
6.6 ± 3.4 a

BAL neutrophils (/ul)
8 ± 5 a
28 ± 11 b
3 ± 2 a

DHA dehydroascorbic acid (oxidised ascorbic acid); tAA = AA+DHA; ARR = DHA/tAA*100; GSSG oxidised glutathione; TGSH = GSH+GSSG; GRR = GSSG/TGSH*100. Cells in same row with different superscripts differ by at least P<0.05 (Newman-Keuls).

