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Alpor t s ynd rome is a n i nh erit ed p ro gr essiv e f orm of gl omer ula r
dise ase th at ac co unt fo r 2% o f e nd s ta ge re nal di se ase (ESRD )

pre val ent ca ses a nd th at aff ects p rimaril y y ou ng ad ults . N o
tre at men t s tra te gies a re cu rr ently a vaila ble fo r Al po rt s yn dr ome (1) .
2Ah yd roxy pr op ylA βAc yclo dex tri n (CD) is a ch ole ste rol d epl etin g

age nt th at is n ow i n cli nic al t rials fo r the t rea tmen t o f Ni eman nAPic k
dise ase Typ e C. We hav e r ece ntly re por te d th at CD p ro tect s

pod ocy tes in exp eri ment al di ab etic kid ney dis ea se (DKD ) b y
red uci ng ch oles te rol de pe nd en t dama ge in p odo cyt es (2 ). We no w
hyp oth esiz e th at tr eat ment wit h CD impr ov es re nal f unc tio n i n th e

experimental model of Alport syndrome.
Fo ur Awe ekA old c olla ge n C ol4 a3 k noc ko ut (KO ) an d wild ty pe (WT )

female mic e we re inj ect ed s ub cut an eo usly wit h CD ( 40 00 mg /kg )
or v ehicl e ( 0. 9% Sali ne s oluti on ) 3 times pe r we ek f or 3 w eeks .
Fo ur ex pe rimen tal gr ou ps we re a naly zed : W T+ve hicl e ( n =4) ,

WT+CD (n =5 ), K O+v ehi cle (n =4 ), an d KO +CD ( n=4). Meas ur emen t
of b ody wei ght an d u rin e coll ecti ons fo r ACR (al bumin/ cr eati nin e

rati o) de te rmi nati on s w er e p er formed we ekly. S er um cr ea tinin e an d
bloo d uri ne nitr og en (BU N) wer e det ermin ed by mass sp ect ros cop y
and EL ISA r esp ecti vely at s acri fice. Pe rf use d kidn eys a nd ski n

sample s at th e sit e of inj ecti on w er e coll ecte d fo r his tol ogic a l
anal ysis wit h P erio dic Aci d S hiff (PAS), Pic ru s Si rius R ed ( PSR )

and Oil Red O Staining (ORO).
H&E st aini ng of ski n sampl es sh ow ed n o t oxici ty at th e site o f C D
injecti on s. N o w eig ht c ha ng es we re re po rte d du rin g t he time o f

tre at men t. CD admini str atio n p rev en te d th e d evel opme nt o f
mes an gial exp ansi on an d of Oil Red O st ainin g in KO +C D gr ou p

compa re d t o KO +Vehi cle. A si gni fica nt red ucti on i n t he AC R
(p <0. 00 1) a nd in th e BU N (p <0. 05 ) was o bse rv ed aft er 3 w eek s o f
CD t re at me nt i n KO +CD wh en c ompa re to KO +Ve hicle mice . Thi s

was a ccompani ed by a tr en d to a red ucti on i n s erum c re ati nine .
CD t re at me nt di d not affe ct ACR, r en al fu ncti on o r mesa ngi a l

expansion in WT mice.
Base d on t he se r esul ts, w e co nclu de d th at 2 Ahy dr oxy pr opyl Aβ A
cyclo dex trin impr ove s r en al f unc tio n in ex pe riment al Al por t

synd rome a nd co uld bec ome a n ew th era pe utic str at egy fo r
patients affected by Alport syndrome.
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Cyclodextrin Improves:Renal:Function:in:Experimental:Alport Syndrome:

• Col4a3 A/A m ice demonstrated increased l ip id
droplets content in kidney cortex.

• When c ompared to wild type m ice, CD
treatment of Col4a3 A/A mice resulted in:
a. decr eas e in the number of lipid droplets in
kidney cortex.

b. reduced urine albumin/creatinine ratios.
c. Prevention of fibrosis and mesangi a l
expansion.

d. Preserv ation of kidney weight/body weight
ratios.

e. Preservation of BUN and creatinine
• Administrat ion of 50% solution of CD
subc utaneously did not c aus e any skin
toxicity.

Colla ge n Col 4a 3 kn ock out (KO ) mic e w ere us ed a s a mo del f o r

AS. Fo ur Awe ekA old C ol4 a3 (KO) an d wild ty pe (WT) female mi ce

wer e inj ect ed su bcu ta ne ously wit h CD ( 40 00 mg /kg ) or vehi cle

(0. 9% Sali ne sol uti on ), 3 ti me s p er we ek fo r 3 w eeks . Fo ur g rou ps

wer e an alyz ed: WT+v ehicl e (n = 4), W T+CD ( n=5), K O+vehi cle

(n =6) , an d KO +CD ( n=4) . Bo dy wei ght a nd ACR

(alb umin/c re ati nin e r atio ) fr o m u rin e we re de te rmi ne d we ekly .

Serum cre ati nin e a nd blo od u rea nit ro ge n (B UN) we re an alyz ed by

mas s sp ectr osc op y an d ELISA r esp ectiv ely a t tr eat me nt ini tiati on

and a t s ac rific e. P er fus ed kid ne ys an d skin s amples a t t he sit e o f

injecti on w ere c ollec te d f or his tol ogic al an alysis ( H&E, PAS, PSR )

and f or Oil R ed O (OR O) Stai nin g. Q uan tific atio n of lipi d dr opl ets

and fibrosis was performed by Imahe J analysis.

Our results suggest that CD is an effective and

safe treatment strategy to pr otect from the r enal

manifestation of experimenta l Alport sy ndr ome,

and it may ther efor e be tested as a new

therapeutic strategy for patients affected by Alport

syndrome

1. Kruegel J, Rubel D & Gross O. Alport syndromeA
insights from basic and clinical research. Nature
Reviews Neprology 9,2013: 170A178.

2. MerscherAGomez SM, Guzman J, Pedigo C, e t a l.
Cyclodextrin protects podocytes in diabetic kidney
disease.Diabetes 2013j 62:3817A27.

3. M iner H. J. Pathology vs Molecular gemne tics (re)
defining the spectrum o f A lport Syndrome. Kidney
International (2014) 86: 1081A1083.53.

References

1Divis ionbofbNephrologybandbHypertensionbandb2KatzbFamilybDrugbDiscoverybCenter,bUniversitybofbMiamib MillerbSchoolbofbMedicine,bMiami,b FLb

Mice affe cte d by Alp ort sy nd rome acc umulat e lipid dr ople ts in
kidn ey cor tex . Cyl od ext rin tr ea tment i mpr ov es re nal fu ncti on in
the animal model of Alport syndrome.
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Figure 3. A. Cyclodext rin improves ren al function in vivo. A: CD admin ister ed to knoc kout and wild type m ice s ubc utaneously thr ee time a week ( n:
4A5 per gr oup) resulted in a r eduction in albumin/creatin ine ratios (mean+SD) after the initiation of the treatment. ***P < 0.001. B and C:Ser um creatin ine and

BUN conc entration wer e pr eserv ed in k nock out mic e after CD treatment *P<0.01, **P<0.01 . D : CD treatment pres erved the k idney/body weight in knock out
mice **P <0.01. E,F and G: Repres entat ive PAS stain, PSR stain and ORO stain of kidney sections from WT and knockout mice after one month of treatment

with e ither CD or vehic le. H: Repr esentativ e H&E sta in ing of skin showed no toxic ity at the sit e of in jection of 50% CD solution. I: Bar graph analys is of ORO
quantific ation us ing imaging J pr ogr am, demonstrating incr eas ed O RO staining in knockout mic e when compar ed to wi ld type and demonstr ating CD

protection from lipid droplets acc umulation in kidney cortex. ***P < 0.0001 and p<0.05. J: Fibrosis meas ured by PSR stain was sign ificantly inc reased in
knockout mice when compared to wild type as expected, and CD treatment significantly reduced reduced renal fibrosis. ****P < 0.0001 and *p<0.05
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