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Standard Index Development for Comparing the Glomerular Number
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- Abstract —

Background: The number of glomerulus has been considered one of the etiologic
factors especially for focal segmental glomerulosclerosis. However, glomeruli are too
many to calculate them correctly. Although the fractionator method has became
convinced, in which they used selected sections, not whole kidney sections, with
same intervals, it is also very hard to get good results. Because it is still very time-
consuming and laborous work which leads to make big observers’ biases.

Methods and Materials: We designed the index for glomerular number to
estimate the tendency of increase or decrease of the number of it in different
kidneys and which was evaluated by other conventional methods including
fractionator method. Index was based upon the theory by Nyengaard: “the number
of glomerulus correlates with the weight of kidney, which is positively correlated with
body weight”. Calculating formula is the number of glomeruli/surface areas of cortices,
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which contain calculated glomeruli multiplies by kidney weight/body weight.

Results: We applied this index to kidneys of FGS/Kist mouse and those of RFM/
Nga mouse. The former is spontaneous glomerulosclerosis model with heavy protein
uria and renal failure and the latter is the mother side of FGS/Kist mouse but has
no glomerular disease or protein uria. The number of glomerulus of FGS/Kist mouse
was decreased by 30% to those of RFM/Nga mouse.

Conclusion: This index was useful and reliable for estimating the relative

glomerular number between two groups.
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Fig. 1. Diagram of overlapping glomerull.
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Fig. 2. Digram of fractionator method.
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Fig. 3. Coronal section of whole kidney.
Cortex and medulla can be
differentiated by PAS stain.

g Wyl o84 AW FolA A7 7
9] AA7} T3] FRE voE HEE AF
@ AT 444 Fex @rAdA Fde 93

— AR $9 2238 vad £ A J1E AE -

& 7 oS A7l TFE AFA 2 o}
2o 2 £E By Y uE A7 FAE
Folo] A vimdhe PEE AHSEIHY
(A). °|ZAE A BERAZ UrolA 2§zt
v @k @92 AMSIETHB).

(3) BA%A ¥4 Indepedentsamples
T testo] 98l p¢0.01 F=¥ p0.05¢) A&
9] e AoE FAY.

4 A

1. HEE D

RFM/Nga moused] ¥H|3ld FGS/Kist
mouse? o] o 40% A= AW ¥
BEA gRo] FA HlEt 20% A= A3
ot B U5 BRoA FHHo| SR wet
A 3o] F7FAH(p(0.01).

2. AFe| 2H(E 2)

A9 ZAE AF 7l 2& v &R F7t
o 22T FAAA A Agtew
FGS/Kist mouse’t RFM/Nga mouse 2t
2% Hp<0.01).

3. AlFe] MABiE(R 3)
Aol A AFoA AAshe vl&S At

Table 1. Changes in body weight of RFM/Nga mice and FGS/Kist mice along the

age of week(g)

4th week 8th week
RFM/Nga Male 21.867+1.026 26.467x0.961
mouses Female 19.267x0.379 23.800+1.473
FGS/Kist Male 12.950+0.656 23.400+0.817
mouses Female 10.650+1.300 20.575%2.285

* Values are expressed as mean=SD.
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Table 2. Changes in total kidne%r )weight of RFM/Nga mice and FGS/Kist mice
g

along the age of week

4th week 8th week
RFM/Nga - Male 0.302x0.024 0.375+0.025
mouses Female 0.2360.007 0.302+0.013
FGS/Kist Male 0.136x£0.015 0.289+0.007
mouses Female 0.107+0.009 0.215+0.015

* Values are expressed as mean+SD.

Table 3. Changes in the ratio(%) of kidney/body weight of RFM/Nga mice and FGS/
Kist mice along the age of week

4th week 8th week
RFM/Nga Male 1.387+0.038 1.417+0.042
mouses Female 1.227£0.012 1.270+0.026
FGS/Kist Male 1.050=+0.082 1.235+0.059
mouses Female 1.011£0.048 1.009+0.081

* Values are expressed as mean+SD.

Table 4. Comparative glomerular numbers compensated by kidney weight between

female R ga mice and FGS/Kist mice
4th week 8th week
RFM/Nga mouses 160022343 (100%) 1608711848 (100%)
FGS/Kist mouses 7056+911 (44%) 7663+ 1058 (47%)

Glomerular No = No/equal area of cortex X kidney wt

* Values are expressed as mean*SD.
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ive 1g\lomerular numbers compensated by kidney weight between

ga mice and FGS/Kist muce

4th week

8th week

RFM/Nga mouses
FGS/Kist mouses

812.2+118.9 (100%)
801.8+112.6 (98.7%)

640.9+73.6 (100%)
409.7£56.5 (63.9%)

Glomerular ratio = No/equal area of cortex X kidney wt / body wt

* Values are expressed as mean*SD.
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