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MRI experience

Combiningnewtools to assessrenal functionand morphology: a holistic
approachto studythe effectsof agingand a congenitalnephrondeficit.

GeraciS, Chacon-Caldera J, Cullen-McEwen L, Schad LR, Sticht C, PuellesVG, 
Bertram JF, Gretz N.

Am J PhysiolRenal Physiol. 2017 Sep 1;313(3):F576-F584.

Quantificationof glomerularnumberand sizedistributionin normal rat 
kidneysusingmagneticresonanceimaging.

Heilmann M, NeudeckerS, Wolf I, GubhajuL, Sticht C, Schock-Kusch D, Kriz
W, Bertram JF, Schad LR, Gretz N.

NephrolDialTransplant. 2012 Jan;27(1):100-7. 
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3D imaging
after 

optical tissue 
clearing (OTC)

and/or
expansion



Silvestriet al. J. Biomed. Opt. (2016). doi:10.1117/1.JBO.21.8.081205

Optical tissueclearingmethods

Principal: removalof lipids + refractive indexadjustment
(how fast light propagates through material)



OTC methods

Strategy
Methods Time to clear

Morphological
alterations

Immunstaining
demonstrated

Solventbased
Å BABB
Å 3DISCO
Å iDISCO

Å Days
Å Hours-days
Å Hours-days

Å Shrinkage
Å Shrinkage
Å Shrinkage

Å Yes
Å Limited
Å Yes

Acqueussolvent
Å CLEAR T
Å SeeDB
Å TDE

Å Hours-days
Å Days
Å Days-weeks

Å No
Å No
Å No

Å Yes
Å No
Å Yes

Hyperhydration
Å Scale/A
Å Scale/S
Å CUBIC

ÅWeeks
Å Days
Å Days

Å Expansion
Å No
Å Expansion

Å Yes
Å Yes
Å Yes

Gel embedding
Å CLARITY
Å PACT
Å PARS

Å Days
Å Days-weeks
Å Days

Å Slightexpansion
Å Slightexpansion
Å No 

Å Yes
Å Yes
Å Yes

PBS                         3DISCO                      uDISCO SeeDB FRUIT                        SCALE/S                     CUBIC                          PACT

Adapatedfrom: Xuet al., J Biophotonics(2019) 







Recentpublicationsfrom our group
A NovelOptical TissueClearing Protocol for Mouse SkeletalMuscleto
VisualizeEndplatesin TheirTissueContext.

Williams MPI, Rigon M, StrakaT, Hörner SJ, Thiel M, Gretz N, Hafner M, 
Reischl M, Rudolf R.

Front CellNeurosci. 2019;13:49

ÅMYOCLEAR

A cationicnearinfraredfluorescentagentand ethyl-cinnamatetissue
clearingprotocol for vascularstainingand imaging.

Huang J, Brenna C, Khan AUM, Daniele C, Rudolf R, Heuveline V, Gretz N.

SciRep. 2019;9:521









A cationicnearinfraredfluorescentagentand ethyl-cinnamate
tissueclearingprotocolfor wholebodyvascularimaging. J. Huang, 
C. Brenna, A. ul Maula Khan, C. Daniele, R. Rudolf, N. Gretz, Scientific Reports2019



Optical Tissue Clearing 
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