
UW MMPC Nephrology, 
Macrovascular and MicrovascularMacrovascular and Microvascular 

Core



Nephrology Macro/Micro-VascularNephrology, Macro/Micro-Vascular 
Core – current services offered

• Necropsy
• Tissue processing and sectioningp g g
• Histology, Immunochemistry
• Morphometric quantification (variety of tissues)p q ( y )
• In Situ hybridization
• Electron and confocal microscopyElectron and confocal microscopy
• Mouse blood pressure measurements



Nephrology and Microvascular Componen
Services ProvidedServices Provided

• Services to researchers:   60% from UW,   40% outside investigatorsg

• Process, sections & stains paraffin blocks and frozen tissue
•aortic sinus
•Kidney, liver
•fat
•pancreas

• Histologic and immunohistochemical staining of sinus, kidneys &
livers, pathology analysis of kidneys, quantification of atherosclerotic 
lesionslesions

•MOVATS, H&E, PAS, silver methenamine, oil red O, picrosirius red
•IHC for macrophages, T cells, B cells, actin, WT-1

•Mouse blood pressure measurements



Study examples:Study examples:

Moshe Levi, University of Colorado, AMDCC member

Models of diabetic atherosclerosis and nephropathy
• DBA mice
• NON mice• NON mice
• ApoE-/- (+/- Western diet, +/- uninephrectomy,  +/-

5/6 nephrectomy)



DBA Mice
Tubular vacuoles Sirius Red scoreTubular vacuoles                           Sirius Red score

Group 1 Group 2 Group 3 Group 4

K68  ++/+ K76  + K84  +++ K92  +

K69  + K77  + K85   +/- K93  +++

K70  ++/+ K78  + K86  +++/++ K94  +++

K71  ++ K79  + K87  +/- K95  ++

Interstitial fibrosis
K72  ++ K80  ++ K88  +++

K73  + K81  + K89  +

K74  + K82  ++ K90  ++

K75 ++ K83 +++ K91 +K75  ++ K83  +++ K91  +



NON Mice
Glomerular thrombi Sirius Red scoreGlomerular thrombi                           Sirius Red score

Group
1

Group 
2

Group 
3

Group 
4

Group 
5

Group 
6 

Group 
7

K1  +/- K7  + K13  
++

K19  + K25  
++

K31  + K34  
++

K2  +/- K8  + K14  
++

K20  + K26  + K32  + K35  
++

Perivascular inflammation
K3 PAS

K3  ++ K9  + K15  
++

K21  + K27  + K33  + K36  
++

K4  ++ K11  + K16  
++

K22  + K28  + K37  
++Perivascular inflammation ++ ++

K5  ++ K12  
++/+

K17  + K23  + K29  + K38  
++

K6  ++ K18  + K24  
++

K30  + K39  
++++ ++

K40  +

K41  +



Control Western Western Western

ApoE -/- Mice

Control      Western            Western       Western
+ UniNx         + 5/6 Nx

PAS

Mac-2

Oil red OOil red O



Study examples:Study e a p es

Jackson Laboratory, AMDCC member

Models of diabetic atherosclerosis, nephropathy & 
neuropathy

• FVB db/db mice



FVB db/db Mice
Mesangial expansion

Glom. Mean Glom. Mean Mean 

A i l N A 2 M t i 2 M t i /Gl G tAnimal No Area um2 Matrix um2 Matrix/Glom Genotype

7715 436.3 4919 8.80% +/?

7729 409.7 3701 10.90% +/?

7730 451.6 4205 10.80% +/?

7746 298.1 4196 7.10% +/?

7747 366.9 4490 8.00% +/?

7637 261.9 3692 6.90% +/?

7714 565.2 6665 8.10% db/dbArteriolar lesions
7728 576.4 7227 8.00% db/db

7731 529.3 6471 8.20% db/db

7740 603.5 8010 7.80% db/db

7741 469 5 5788 8 20% db/db

Arteriolar lesions

7741 469.5 5788 8.20% db/db

7780 725.7 6700 10.60% db/db

7800 510.5 4832 10.10% db/db

7801 427.7 4740 8.80% db/db

7808 581 9 6608 9 10% db/db7808 581.9 6608 9.10% db/db

7809 480.1 8491 8.10% db/db

7638 521.9 6809 7.70% db/db



Images opened in Image Pro Plus program
•Use measurement tool to outline glomerulus to determine glomerular tuft area

Tuft area, μm2Outline glomerular tuft



Use segmentation tool to pick colors of interest to count
•Outline glomerular tuft to define area of interest



Use segmentation tool to count colors of interest within 
glomerular tuft

•Export data to excel•Export data to excel

CountCount

Export data to ExcelExport data to Excel



Counted area data is exported to Excel spreadsheet
•Add glomerular area measured in Image Pro

Glomerular area

Counted areas



Continue until 15 glomeruli are measured
•Sum areas counted to determine total matrix area



Average glomerular area, % matrix and matrix area
•Determine standard deviations and SEM 



110014 109418
110014

Example of morphometry results

Glom Area 5661.2306 2607.84

% Matrix 13.593248 8.515978

Matrix

110014

Matrix 
Area 765.83627 218.2885

STD 713.46047 569.1596

3.7337131 3.328407

223.41975 81.88974
109418

SEM 178.36512 142.2899

0.9334283 0.832102

55.854936 20.47244


