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Feline Niemann-Pick type C disease 
Feline NPC disease is due to a spontaneously-occurring missense mutation in NPC1  
(C955S; 2864 G-C)  

      

•  Abnormalities are similar to those present in juvenile-onset patients: 
–  Neurologic, hepatic, and pulmonary disease 
–  Unesterified cholesterol and glycosphingolipids accumulate 
–  Purkinje cell death, ectopic dendritogenesis and neuroaxonal dystrophy 

•  NPC disease cats: 
–  can be genotyped at birth 
–  can begin therapy before or after the onset of clinical evidence of disease  
–  can be evaluated for the duration of their lives (median of 24 weeks) using 

measurements that can also be made in children (blood, CSF, imaging).  
–  Have produced 111 affected cats in 7 years (15 cats per year) 

NPC1 



Neurological disease 
Progressive  neurological dysfunction develops which is indicative of  
cerebellar/vestibular dysfunction. 

Vite et al, 2008 



Subcutaneously administered cyclodextrin 
Sigma HP-β-CD-H107 powdered form   

Survival time (all cats except 2 (*) were euthanized due to neurological dysfunction - inability 
to maintain sternal recumbancy) 
•   4000 mg/kg & 8000 mg/kg HPßCD-treated cats lived longer than untreated cats  

•   Two cats treated with 4000 mg/kg SQ lived to 31 and 36 weeks of age 
•   Two of five cats treated with 8000 mg/kg SQ lived to 40 and 52 weeks of age 
•   Two of five cats treated with 8000 mg/kg died acutely at 21 and 25 weeks of age due 
to pulmonary disease* 
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Pharmacokinetic parameters for HPBCD in plasma and CSF of 
normal cats following a single 120 mg IT dose of HPBCD 

Mean plasma and CSF concentration of HPBCD in normal cats 
1 hour after SC injection 



Cerebrospinal fluid collection in dogs and cats 



Group Genotype Route Dose Dose per  
ml of CSF 
(~ 4 ml in 

adult) 

Dosing 
interval 

Animal 
number 

M F 

1 Unaffected - - - >50 >50 

2 NPC - - - 30 23 

3 NPC IT 3 mg 0.75mg/ml 14 days 1 2 

4 NPC IT 7.5 mg 1.9mg/ml 14 days 1 2 

5 NPC IT 15 mg 3.75mg/ml 14 days 2 1 

6 NPC IT 30 mg 7.5 mg/ml 14 days 0 3 

7 NPC IT 60 mg 15 mg/ml 14 days 2 1 

8 NPC IT 120 mg 30 mg/ml 14 days 0 5 

9 NPC IT;  
SQ 

120 mg; 
1000 mg/

kg BW 

30 mg/ml 7 days; 
14 days 

5 3 

10 NPC IT 120 mg 
late 

30 mg/ml 14 days 3 2 

Treatment groups 

IT-Sigma HP-β-CD-C0926 cell-culture tested form SC-Sigma HP-β-CD-H107 powdered form 
20% solution  20% solution Groups 1-6, 10;  3% solution Groups 7-9 



120 mg IT cyclodextrin started at 3 weeks of age results in 
clinically normal NPC cats at 24 weeks of age 



Purkinje cell numbers, cholesterol, gangliosides, and sphingosine normalize in 
IT treated cats 

NPC UNTREATED 

IT HPBCD 

IT treated NPC 



42 week old NPC cat in which 120 
mg IT administered at 16 weeks of 
age  
(late treatment group; Group 10) 

What happens if cats are treated after signs have begun? 

24 week old untreated 
NPC cat 



24 week old NPC cats in which IT treatment began at 3 weeks of 
age  

3mg IT (0.75 mg/ml) 7.5 mg IT (1.9 mg/ml) 

What is the lowest dose of cyclodextrin that results in clinical 
improvement? 



68 week old NPC cat treated with 120 mg IT and 1000 mg/kg SC 

How do the cats treated with 120 mg IT do long term? 





Cats receiving both SC and IT cyclodextrin showed liver enzyme 
values indistinguishable from WT cats. 

Serum chemistry analysis at 24 weeks of age 



Questions in feline model 

•  What happens if cats are treated IT after signs have begun? 
–  Neurological signs of disease stop progressing 
–  For how long? 

•  What is the lowest dose of cyclodextrin IT that results in the most 
substantial neurological benefit (based on short-term clinical 
evaluation)? 
–  15 mg and higher (=/> 3.75 mg/ml) 

•  What dose results in no alterations to hearing threshold? 
–  7.5 mg (=/< 1.9 mg/ml) 

•  How do the cats treated with 120 mg IT do long term? 
–  They develop signs of neurological disease localized to other parts of the nervous 

system (ie. brainstem) 
–  Liver enzymes continue to rise 
–  Pulmonary disease? 
–  Peripheral nerve disease? 



Thalamus- HE, 40x 

NORMAL 

HPBCD 8000mg/kg SQ HPBCD 120 mg IT 

NPC DISEASE - UNTREATED 



Why do neurological signs develop in older treated  
cats? 

•  Brainstem may not be treated as effectively as cerebellum 
•    Cerebellomedullary cistern delivery may not allow         

 cyclodextrin to reach all brainstem nuclei 
•    Cyclodextrin may not effect all neurons equally 

•    Cyclodextrin may be less effective with time 
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NPC cats show thin myelin sheaths and nerve fibers 
containing membranous debris and lipid 

Wild type NPC 

NPC NPC 

Ulnar nerve 



Acknowledgements 
Univ of Pennsylvania 
Maria Prociuk 
Jessica Bagel 
Patty O’Donnell 
Tracey Sikora 
Therese Ruane 
Caroline Bryan 
Veronika Stein 
Natalia Kunze 
Su Li 
Sarah Ward 
Ethan Burst 
Alexandra Crooks 
Wenge Ding 
Mark Haskins 
Elizabeth Mauldin 
Melissa Gomez 
Thomas van Winkle 
Veterinary students 
(Institute for Environ Med) 
Sandra Bates-Kenney 

NIH 
Forbes Porter 
Liz Ottinger 
TRND 
RRD International 
UCSF 
Synthia Mellon 
UCSD 
Diane Shelton 
Metabolic Modeling Services 
Peter Pentchev 
Metabolon 

Others 
Niklas Mattsson 
Fran Platt 
Hempel family 
Quant family 
Recke family 
Cindy and Michael Parseghian 

Johnson and Johnson 
Mark Kao  
Steven Silber 
Actelion 
Olivier Morand 
Jasper Dingemanse 
INSERM, Lyon FRANCE 
Marie Vanier 
Albert Einstein Coll of Medicine 
Steve Walkley 
Cristin Davidson 
Utrecht, NETHERLANDS 
John de Groot 
Gert ter Haar 
Univ of Texas Southwestern 
John Dietschy 
Stephen Turley 
Joyce Repa 
Benny Liu 
Washington Univ in St Louis 
Dan Ory 


