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n a study that could lead to new therapeutic targets for patients with the cystic fibrosis, a

research team from the University of California, San Diego School of Medicine has identified

a defective signaling pathway that contributes to disease severity. In the study, published in

the journal Nature Medicine, the researchers report that defective signaling for a protein called the

peroxisome proliferator-activated receptor-γ(PPAR-γ) accounts for a portion of disease symptoms

in cystic fibrosis, and that correction of the defective pathway reduces symptoms of the disease

in mice. 

 

In the paper published in the February 14 edition of the journal, lead investigator Gregory Harmon,

MD, study supervisor Christopher Glass, MD, PhD, professor of cellular and molecular medicine,

and colleagues show that both mice and cells from patients with cystic fibrosis have a defect in

signaling for PPAR-γ, as a result of reduced levels of prostaglandins that activate the receptor. 

 

Cystic fibrosis is the most common, potentially lethal genetic disease among whites, occurring in

one in 3,000 births. The disease is a multisystem condition that leads to progressive lung failure,

pancreatic failure and gastrointestinal obstruction, or blockage. 

 

“Cystic fibrosis results from a genetic mutation in a channel, or membrane pore, that facilitates

the transport of chloride and bicarbonate electrolytes from inside the cell to the spaces outside

the cell,” said Harmon.  “Loss of the cystic fibrosis pore channel results in inflammation and

mucus accumulation.  It also results in dehydration of the cell surfaces that make up the lining

spaces inside the lungs and other affected organs, such as the intestinal tract.” 

 

Exactly how the process occurs has been a matter of intense scientific scrutiny; yet despite

numerous therapeutic advances, individuals with the disease continue to endure a shortened

lifespan.  “Someone born in the 1990s with cystic fibrosis is expected to live to an age of around

40,” Harmon added. 

 

Defective Signaling Pathway Sheds Light on Cystic
Fibrosis
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S h ar e T hi s Arti cl e

W or ki n g wit h i s ol at e d c ell s fr o m mi c e a n d h u m a n c ell li n e s fr o m p ati e nt s wit h t h e di s e a s e,

H ar m o n i d e ntifi e d t h at m ulti pl e g e n e s aff e ct e d b y P P A R- γ  w er e r e d u c e d i n c y sti c fi br o si s. W h e n

t h e r e s e ar c h er s tr e at e d mi c e wit h c y sti c fi br o si s wit h t h e dr u g r o si glit a z o n e, a t hi a z oli di n e di o n e

dr u g t h at bi n d s a n d a cti v at e s P P A R- γ , g e n e e x pr e s si o n w a s l ar g el y n or m ali z e d a n d s ur vi v al

i m pr o v e d. T h e dr u g s al s o c orr e ct e d p art of t h e i nfl a m m at or y pr o c e s s i n t h e ti s s u e. D el eti n g t h e

P P A R- γ  pr ot ei n i n t h e i nt e sti n e of mi c e w or s e n e d t h e di s e a s e, l e a di n g t o m u c u s a c c u m ul ati o n i n

t h e i nt e sti n e. A d diti o n all y, t h e r e s e ar c h er s f o u n d t h at a cti v ati n g P P A R-γ  c o ul d i n cr e a s e bi c ar b o n at e

pr o d u cti o n i n t h e i nt e sti n al ti s s u e b y i n cr e a si n g t h e a cti vit y of bi c ar b o n at e- pr o d u ci n g e n z y m e s

c all e d c ar b o ni c a n h y dr a s e s.  

 

“ F or t h e fir st ti m e, w e ar e a bl e t o u s e a dr u g t h at a cti v at e s bi c ar b o n at e tr a n s p ort wit h o ut aff e cti n g

c hl ori d e tr a n s p ort, a n d s e e i m pr o v e m e nt i n t h e di s e a s e,” H ar m o n s ai d. T h e r e s ult s pr o vi d e

s u p p ort f or t h e h y p ot h e si s of e x p ert s i n t h e fi el d s u c h a s U C S D’ s P a ul Q ui nt o n, P h D, w h o h a s

writt e n t h at i n cr e a si n g bi c ar b o n at e i n c y sti c fi br o si s ti s s u e s c o ul d b e a r el e v a nt t ar g et f or f ut ur e

t h er a pi e s.  

 

“ T h e fi n di n g of t h e r e d u c e d P P A R- γ  a cti v ati n g pr o st a gl a n di n i n c y sti c fi br o si s i s e x citi n g si n c e it

c o ul d s er v e a s a m ar k er t o i d e ntif y w hi c h p ati e nt s mi g ht b e n efit fr o m tr e at m e nt wit h P P A R-

a cti v ati n g dr u g s,” s ai d Gl a s s.  

 

A d diti o n al c o ntri b ut or s i n cl u d e D arr e n S. D u ml a o a n d E d w ar d A. D e n ni s of t h e D e p art m e nt of

C h e mi str y a n d Bi o c h e mi str y a n d D e p art m e nt of P h ar m a c ol o g y; D a mi a n T. N g, D e p art m e nt of

C ell ul ar a n d M ol e c ul ar M e di ci n e; a n d Ki m E. B arr ett a n d H ui D o n g, D e p art m e nt of M e di ci n e; all at

t h e U ni v er sit y of C alif or ni a, S a n Di e g o.  

 

T h e s e st u di e s w er e s u p p ort e d b y gr a nt s fr o m t h e N ati o n al I n stit ut e s of H e alt h a n d a F ell o w s hi p t o

F a c ult y Tr a n siti o n A w ar d fr o m t h e F o u n d ati o n f or Di g e sti v e H e alt h a n d N utriti o n t o H ar m o n.
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