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Clinical usefulness of CD68 staining in children with various glomerular diseases
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Purpose : Glomerular macrophage accumulation is a common feature of proliferative forms of human glomeru-
lonephritis and kidney injury. Our present study was designed to investigate the role of macrophages in pediatric
kidney diseases by using CD68 staining.

Material and Methods : Seventy-four patients (39 boys and 35 girls) with pediatric kidney disease yielding 81
specimens were investigated. A monoclonal anti-human CD68 mouse antibody (KP1) was used as a macrophage
marker in this study. Paraffin-embedded renal biopsy specimens were stained for immunohistochemical analysis.
The average number of macrophages per glomerulus in each patient was calculated as the total number of CD68
(+)cells within all glomeruli divided by the total number of glomeruli in a single section and the average num-
ber of observed interstitial macrophages was calculated in 3~5 high power fields.

Results : Glomerular macrophage accumulations were increased with crescentic proliferative glomerulonephri-
tis, mesangial proliferative glomerulonephritis, and focal segmental glomerulosclerosis. Glomerular and intersti-
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tial macrophage accumulations were correlated with hematuria, proteinuria and renal function (eGFR). In par-
ticular, activity and chronicity index, as well as the severity of glomerular IgA, C3, and fibrinogen deposition

were correlated with glomerular macrophage accumulation.

Conclusions : Macrophage accumulation observed by CD68 staining was a useful marker in providing a deeper
understanding of the clinicopathologic state of children with chronic kidney diseases, and was effective in the

selection of treatment.
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2007 4E 6 H~2009 4 11 HIS:URICBERZITo 72 74
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10.6+4.8 % (1.8~24 1%, TUH 11.1 %), B39 6, %«
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HEHE KRAFT 1643 5) 21372,

R R TgA BHRE 21 9, 23 BIAHAER, SEPERIER A 8
Bil, o BrAHAR, MEVERRRE 3 41, 3 BAAHAR MTMERETEER R
LB, 1 B AR A X ABIEER A 2 1, 2 B,
TOVAR— MEGRE LB, 1 B, v — 7 ABR 2460, 2

B, 7 0 —CIEMREE 14 01, 15 B, SRS
{LREMERE 8 ), 8 WFafk, WAtz 4 B, 7 BAHRR, Buh
224U & 7o i FIEHHEAE 10 41, 10 EHLIETH > 72 (Table 1),
SRR AR BT, BN R BRI ZE (minor glomeru-
lar abnormalities : MGA)26 #ll, 27 &A%, SR it Rk
RIEAL (focal segmental glomerulosclerosis : FSGS) 9 i, 12
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MGN)3 fll, 3 Bk, - HRTEERM: R BRIEE 2 (crescentic
glomerulonephritis : cre GN) 10 %, 10 B#i#%, XV ¥
284 il P R BR R B %8 (mesangial proliferative  glomeru-
lonephritis : mes PGN)22 f4il, 25 Bk, MEPERImiPERBR A

B R (membranoproliferative glomerulonephritis - MPGN) 4

i, 4 EfH#ETH > 7z (Table 2),
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¥ tats, ~e b XY o E AL % (Fig 1), T
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FEF AR, MHBIBIMR I D TIE Spearman’s rank
correlation % V>, 2 EHE I Kruskal-Wallis test % F\>C
AREVBA NI O, LEIBE LT Steel EZ V>,
p<0.01 ZHE L L7,

HaHEEH X, CcD68 Brthlilie & OFFENHZ T L D
e, QOfRERERERE, QOHOGHAITE, @WHEAIR, G
JR, ®estimated glomerular filtration rate (eGFR) "C LR %
1ol EHROFHIIIRERD /IR 7 L 7 F = v iz v T
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Table 1. Clinical diagnosis of patients and specimens

n=74 n=281

Clinical di i
inical dlagnosis (patients)  (specimens)

IgA nephropathy 21 23
Henoch-Schonlein purpura nephritis 8 9
Membranous nephropathy 3 3
Membranoproliferative glomerulonephritis 1 1
Mesangial proliferative nephritis 2 2
Alport’s syndrome 1 1
Lupus nephritis 2 2
Nephrotic syndrome 14 15
Thin basement membrane syndrome 8 8
Post renal transplant kidney 4 7
Minor abnormality 10 10
Table 2. Histological findings of patients and specimens
n=74 n=281

Light mi
ight microscopy (patients) ~ (specimens)

Minor glomerular abnormality (MGA) 26 27
Focal segmental glomerulosclerosis (FSGS) 9 12
Membranous glomerulonephritis (MGN) 3 3
Crescentic and necrotizing glomerulonephritis (cre GN) 10 10
Mesangial proliferative glomerulonephritis (mes PGN) 22 25
Membranoproliferative glomerulonephritis (MPGN) 4 4

Fig. 1.
ney sections

A I Arrow heads show CD68 cells in the interstitial
area.

B : Red arrow heads show CD68 cells in the glomeru-
lar area.

C ! Control picture

Immunohistochemistry for CD68 staining in kid-
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25 *p<0.01 Table 3. Correlations between the glomerular
Kruskal Wallis test CD68+cell and various indices
20 SteellR7E ; p-value
® 15 Urinalysis
g hematuria 0.34 0.0022
210 proteinuria 0.5 <0.0001
E & Histological
s 5 ég activity index 063  0.0001
3 % chronicity index 0.33 0.0026
S 0 == — .
Immunofluorescent stain
MGA FSGS MGN cre GN mes PGN MPGN IgG 0.21 0.06
" n=81 IgA 0.6 <0.0001
* IgM 0.16 0.145
* C3 0.53 <0.0001
* c4 0.187  0.095
Fig. 2. CD68+ glomerular cells in renal disease C1q —0.07 0.52
The number of CD68+glomerular cells in FSGS, cre GN, mes PGN, Fibrinogen 0.47  <0.0001
MPGN group were significantly higher than that in the MGA groups (*p< Renal function
0.01). Data represent the mean+/— standard error of the mean. eGFR —0.31 0.0055

BHEHE X Schwartz D F 5 B (em) XK+ (7 L 7 F =
¥ +0.2) T eGFR % G UGl U 72, AHAR 0 ERE 2 S
1% Andreoli 5 D H ) % T FRio & 9 1HHl L 72,

Activity index (LT AL fE 10 53) @ MR MER%E 0~
3, QHFLOHME 0~1 5, GOREHZIKRE 0~3 &, @
B AR EGR BRI EL 0~3 5(0=0 %, 1=1~20 %, 2=20~
50 %, 3=50%), Chronicity index (LT CI, R 12 5) :
ORHEVEE H TR 0~3 15 (A1 D@D HEAE) | 2)Seg-
mental sclerosis % 78 97 5R BRI % 0~3 51 (F 1), 3Global
sclerosis % 7~ $RERIA S 0~3 15 (Al ), @IRANE 200 & M
ERHELREEE 0~3 55 ([ E)
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1. REFEA CD68 BFHEMBHELEEETREDOLEE
(Fig. 2)

BREE P EIC B 1T 2 R RIEN D CD68 B il i £ %
Kruskal-Wallis test Z V> THEAZBE L, ZHEHKE L
T Steel BREZIT->72 L T 5, MGA & FSGS (p<0.01),
MGA & cre GN(p<0.01), MGA & mes PGN (p<0.01),
MGA & MPGN (p<0.01) THEZ%Zi®, FSGS, cre GN,
mes PGN, MPGN 1Z= 717 7 =Y ORMEPEREICSH W
EDbhroTz,

2. SREAA CD68 MRMEHlias & IRAT R, MBENERE

B, #HXmnARea, BHEEDLE (Table 3)
IR (r=0.34, p=0.0022), &K (r=0.50, p<0.0001),

Glomerular macrophage accumulations were
correlated with hematuria (p=0.0022), protein-
uria (p<0.0001), Al, Cl and eGFR (p=
0.0055). In immunofluorescent staining, glom-
erular macrophage accumulations were corre-
lated with depositions of IgA, C3, fibrionogen.

FH A A AR S 088 A1(r=0.63, p=0.0001), CI(r=0.33,
p=0.0026), eGFR (r=—0.31, p=0.0055) & &% R0, #
BIBIR 12 & > 7o, HUOGHUA T L TIE IgA (1=0.60, p<
0.0001), C3(r=0.53, p<0.0001), Fib(r=0.47, p<0.0001)
WCBOLTHEEZZROMHBEMRICH S 2 L3bh o7,
3. HEM CD6S fEiEflifazi & RATR, MBIFHEE
B, #kinfdgea, BREEDILE (Table 4)

IR (r=0.32, p=0.0036), HE1IK(=0.53, p=0.0001),
eGFR (r=—0.26, p=0.0212) & HizE=% o, HERERIC
Hotz, Lo, MERENERELEDE, SOk
TRTORMAIE O THEBRIZZED e dh > 7,

| -

v rnu7 7 —YOEEEEDBRIE, 1976 £ Atkins
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Table 4. Correlations between the interstitial CD68-+
cell and various indices

r p-value

Urinalysis

hematuria 0.32 0.0036

proteinuria 0.53 0.0001
Histological

activity index 0.1 0.37

chronicity index 0.09 0.42
Immunofluorescent stain

IgG —0.091 0.42

IgA —0.05 0.66

IgM —0.03 0.73

C3 —0.11 0.33

C4 0.1 0.35

Ciqg 0.14 0.71

Fibrinogen 0.16 0.16
Renal function

eGFR —0.26 0.0212

Interstitial macrophage accumulations were correlated
with hematuria (P=0.0036), proteinuria (P=0.0001),
and eGFR(P=0.0212).
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