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New Approach

• Better Pulmonary Function = Better Surveillance = Earlier Detection

- Easier to do

- Faster

- More sensitive

• Better Treatment to Slow Progression - Dihydroberberine

- Anti-inflammatory

- Calcium channel blocker

- Supplement



Aerosol Spirometry



HOW DOES IT WORK ?
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V (apparent volume) = V/β
a
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Homogeneity of Ventilation

In COPD, particles come out over a longer time and later on average.

Asymptomatic

Asthmatic

In Asthma, particles come out over a shorter time, and earlier on average.

Β > 1 (Resistance dominated)

β < 1 (Compliance dominated)
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WHAT ARE THE ADVANTAGES OF 
AEROSOL SPIROMETRY?

1. Aerosol Spirometry is at least as sensitive as spirometry

in detecting known alterations in the lung - Blanchard, 1996.

2. Aerosol Spirometry is simple to administer and patients 

can successfully perform the maneuver - Blanchard, 1996.

3.Values for pulmonary function derived from Aerosol Spirometry 

are independent of  the tidal volume used in testing- Brown et al., 

1995.

4.Values for pulmonary function derived from Aerosol Spirometry 

are independent of  the breathing rate used in testing - McCawley 

and Lippmann, 1988;  Darquenne et al., 1997.



WHAT ARE THE ADVANTAGES OF 
AEROSOL SPIROMETRY? (cont’d.)

5. For pulmonary function changes in small airways

Aerosol Spirometry is more sensitive than standard spirometry -

McCawley and Lippmann, 1988; Brand et al., 1994; Anderson et al., 

1994.

6. Lung volume differences, even as much as those between 

children and adults, have no effect on the values derived from 

Aerosol Spirometry - Schulz et al., 1994.

7. Aerosol Spirometry is at least as sensitive as spirometry 

in detecting alterations in lung function due to asthma - Schulz et al., 

1995.

8.In carbachol induced bronchoconstriction Aerosol Spirometry 

results correlated with changes in airway conductance - Siekmeier et 

al., 1994.



9.Aerosol Spirometry is at least as sensitive as specific airway conductance

in detecting methacholine induced airway constriction in normal subjects 

and exhibits less intrasubject variability - Hardy et al., 1998.

10.Aerosol Spirometry is a powerful tool in the differential diagnosis of 

chronic obstructive lung disease with higher sensitivity and specificity than 

conventional lung function parameters for separating patients with chronic 

bronchitis from those with chronic bronchitis and emphysema-Kohlhäufl, et al., 

1998.

11.Aerosol Spirometry can distinguish morphometric changes caused 

by emphysema from those caused by fibrosis - Brand et al., 1999.

12. Aerosol Spirometry values are correlated with spirometry values in 

patients with cystic fibrosis patients and changes in proportion to the 

change in severity of the obstruction - Anderson et al., 1989; Brown et al., 

1998.

WHAT ARE THE ADVANTAGES OF 
AEROSOL SPIROMETRY? (cont’d.)
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DISPERSION IN CF PATIENTS DISPERSION WITH METHACHOLINE

SPIROMETRY PLETHYSMOGRAPHY

R = 0.772

Volume mode shift

Anderson, P.J. et al. 
Effect of cystic fibrosis on inhaled aerosol boluses.  
Am. Rev. Respir. Dis. 140:1317-1324 (1989)

Hardy, K.G. et al. Sensitivity of aerosol bolus behavior to 
methacholine induced bronchoconstriction.  
Chest 114:404-410.(1998)



Independent 

Variable

Dependent 

Variables

Number of 

Subjects r2

FEV1 β/p/Stdev 6 0.77

Raw p 5 0.91

Raw β /p/HW 5 0.99

SVC β /p/Vp 5 0.99

IC β /p/ Vp 5 0.84

TLC β /p/ Vp 5 0.98

TGV β /p/ Vp 5 0.96

Correlation of Aerosol Spirometry to PFT Values

McCawley et al. 2019



DEMO



Dihydroberberine



Dihydroberberine



BERBERINE Metabolites

Berberine

Dihydroberberine

Feng et al. 2018



Kumar et al 2015





Control of Bleomycin
induced pulmonary 
fibrosis in rats using 
Berberine (BBR)
Chitra et al et al., 2013



Effect on paraquat (PQ) induced fibrosis in rats

BVFE – berberine delivered 1 wk before and during 3 wks of PQ
### - p < 0.001 difference with control
*** - P < 0.001 difference with PQ dosed animals

Javad-Mousavi et al 2016



Interactions



QUESTIONS?


