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Table 1. Lung inflammation-associated parameter values in treatment groups (basic data). 

Numbers of inflammatory cells in bronchoalveolar lavage (BAL) fluid and levels of the cyclic 

nucleotides cAMP and cGMP in lung tissue were measured in ovalbumin (OA)-sensitized guinea 

pigs, segregated into dosage groups of 6 animals each and administered feed containing the 

following supplements (referred to here as “drugs): astaxanthin (1A), Ginkgo biloba leaf extract 

(EGb761) (1B), vitamin C (1C), selected combinations of each (1D), or ibuprofen (1E), daily for 

26 days. Two groups, designated as drug-free controls were given feed without phytochemicals 

or ibuprofen. One of these two control groups was exposed to vehicle aerosol (nebulized saline) 

only, without OA challenge and is designated below: “OA-neg, non-asthma, no drugs”. The 

other control group which received an OA challenge is designated below: “OA+ asthma+, no 

drugs”. Twentyfour hours following the 26-day drug treatment period, asthma was induced by 

OA inhalation, animals were sacrificed and BAL inflammatory cell levels and lung tissue cyclic 

nucleotide content was measured in each animal. Data is reported as mean ± standard error of 

means (SEM) of measurements taken in the 6 animals constituting each treatment group. 
1A. Astaxanthin (ASX)-treated animals. 

Cohort size: 

n = 6 

OA-neg 

non-asthma 

no drugs 

OA+ 

asthma+ 

no drugs  

OA+ 

5mg/kg 

ASX 

 

OA+ 

10mg/kg 

ASX 

 

OA+ 

30mg/kg 

ASX 

 

OA+ 

100mg/kg 

ASX 

 

OA+ 

200mg/kg 

ASX 

 

Eosinophils (cells 

x 10
6
/animal).  

1.4±0.2 5.4±0.8 5.0±0.7 4.6±0.6 3.1±0.5*  2.4±0.6* 2.3±0.5* 

Neutrophils (cells 

x 10
5
/animal) 

1.1±0.3 5.8±0.7 5.4±0.8 5.1±0.6 3.3±0.8* 2.4±0.5* 2.0±0.4* 

Macrophages 

(cells x 

10
6
/animal) 

1.7±0.5 9.9±1.1 9.6±1.0 8.0±0.8 3.7 ±0.7* 2.70±0.7* 2.6±0.5* 

cAMP pMol/mg 

lung protein 

10.9±0.98 6.7±0.58 6.9±0.5 8.1±0.8 9.6±0.8* 12.6±0.8* 12.1±0.5* 

cGMP pMol/mg 

lung protein 

2.6±0.26 1.1±0.17 1.2±0.1 1.4±0.1 1.8±0.3* 2.8±0.3* 2.7±0.2* 

1B. Ginkgo biloba (EGb761)-treated animals. 

Cohort size: 

n = 6 

OA-neg non-

asthma 

no drugs 

OA+ 

asthma+ 

no drugs  

OA+ 

5mg/kg 

EGb761 

 

OA+ 

10mg/kg 

EGb761 

 

OA+ 

30mg/kg 

EGb761 

 

OA+ 

100mg/kg 

EGb761 

 

Eosinophils (cells x 

10
6
/animal).  

1.4±0.2 5.4±0.8 5.1±0.9 5.0 ±0.8 3.5±0.8*  3.1±0.5* 

Neutrophils (cells x 

10
5
/animal) 

1.1±0.3 5.8±0.7 5.6±0.6 5.4±0.6 3.5±0,7* 3.3±0.6* 

Macrophages (cells x 

10
6
/animal) 

1.7±0.5 9.9±1.1 9.8±1.1 9.4±1.1 4.9 ±1.5* 4.2±0.6* 

cAMP pMol/mg lung 

protein 

10.9±0.98 6.7±0.58 6.9±0.6 8.0±0.9 9.8±0.7* 12.0±1.3* 

cGMP pMol/mg lung 

protein 

2.6±0.26 1.1±0.17 1.1±0.2 1.1±0.2 1.5±0.2* 1.8±0.3* 
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1C. Vitamin C-treated animals. 

Cohort size: 

n = 6 

OA-neg non-

asthma 

no drugs 

OA+ 

asthma+ 

no drug  

OA+ 

50mg/kg 

Vit. C 

 

OA+ 

100mg/kg 

Vit. C 

 

OA+ 

200mg/kg 

Vit. C 

 

OA+ 

400mg/kg 

Vit. C 

 

Eosinophils (cells x 

10
6
/animal).  

1.4±0.2 5.4±0.8 5.5±0.5 5.5±0.8 4.8±1.1  3.5±0.9* 

Neutrophils (cells x 

10
5
/animal) 

1.1±0.3 5.8±0.7 5.4±0.6 5.6±0.8 5.0±0.8 4.7±0.9 

Macrophages (cells x 

10
6
/animal) 

1.7±0.5 9.9±1.1 9.5±0.9 9.8±0.9 9.2 ±0.8 7.2±1.5* 

cAMP pMol/mg lung 

protein 

10.9±0.98 6.7±0.58 6.8±0.5 7.1±0.8 7.9±0.9 7.9±0.8 

cGMP pMol/mg lung 

protein 

2.6±0.26 1.1±0.17 1.1±0.2 1.0±0.2 1.2±0.2 1.5±0.2* 

1D. Combination treatments: Animals simulataneously administered astaxanthin, Gingko biloba (EGb761) 

and vitamin C 

Cohort size: 

n = 6 

OA-neg non-

asthma 

no drugs 

OA+ 

asthma+ 

no drug  

OA+ 

5 mg/kg ASX + 

5 mg/kg  

EGb761 

+ 50 mg/kg Vit 

C  

OA+ 

10 mg/kg ASX  

+ 10 mg/kg 

EGb761 

+ 200 mg/kg Vit 

C  

OA+ 

30 mg/kg ASX 

+ 30 mg/kg 

EGb761 

+ 400 mg/kg Vit 

C  

Eosinophils  

(cells x 10
6
/animal).  

1.4±0.2 5.4±0.8 5.07±0.63 3.44±0.84* 2.95±0.62* 

Neutrophils  

(cells x 10
5
/animal) 

1.1±0.3 5.8±0.7 5.27±0.74 3.65±0.65* 2.60±0.69* 

Macrophages  

(cells x 10
6
/animal) 

1.7±0.5 9.9±1.1 9.40±0.96 5.78±1.18* 2.98±0.71* 

cAMP pMol/mg lung 

protein 

10.9±0.98 6.7±0.58 7.17± 0.61 9.28±0.94* 13.00±0.76* 

cGMP pMol/mg lung 

protein 

2.6±0.26 1.1±0.17 1.17± 0.19 2.09±0.48* 2.84±0.28* 

1E. Ibuprofen-treated animals. 

Cohort size: 

n = 6 

Asthma-free 

control (OA 

neg) 

OA+ 

asthma, 

no drug  

OA+ 

IB 

10mg/kg  

OA+  

IB 

100mg/kg 

OA+ 

IB 

500mg/kg 

OA+ 

IB 

1000mg/kg 

Eosinophils (cells x 

10
6
/animal).  

1.4±0.2 5.4±0.8 5.4±0.8 4.7±0.6 3.0±0.8* 2.9±0.5* 

Neutrophils (cells x 

10
5
/animal) 

1.1±0.3 5.8±0.7 5.7±0.7 5.0±0.7 3.1±0.9* 3.1±0.5* 

Macrophages (cells x 

10
6
/animal) 

1.7±0.5 9.9±1.1 9.5±0.8 9.0±1.3 4.7±1.3* 4.3±0.9* 

cAMP pMol/mg lung 

protein 

10.9±0.98 6.7±0.58 7.1±0.6 7.3±0.9 8.2±0.8* 8.1±0.9* 

cGMP pMol/mg lung 

protein 

2.6±0.26 1.1±0.17 1.1±0.2 1.1±0.2 1.4±0.2 1.6±0.2* 

*p<0.05 compared to corresponding values of OA antigen-challenged, asthmatic drug-free control group. 
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