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Summary . The author investigated plasma and urinary levels of thrombomodulin
(TM) antigen, protein C (PC) antigen, protein C inhibitor (PCI) activity and intraglomerular
localization of TM antigen in IgA nephropathy (IgA-GN) and in lupus nephritis (LN).

The subjects enrolled in this study were 40 patients with IgA-GN, 20 patients with LN
and 19 healthy volunteers as controls. Plasma and urinary levels of TM and PC antigen
were measured by sandwich enzyme immunoassay. Plasma and urinary levels of PCI
activity were expressed as inhibition activity for activated PC. Intraglomerular localiza-
tion of TM antigen was detected by immunohistochemical methods using a polyclonal
antibody for human TM. :

Plasma TM levels in the advanced stage of IgA-GN and in diffuse proliferative LN
were significantly higher than those in controls. On the contrary, urinary TM levels in the
advanced stage of IgA-GN and in mesangial LN were significantly lower than those in
controls. In IgA-GN there were significant positive correlations between the grade of
mesangial proliferation and plasma levels of TM, PC or PCI. As for intraglomerular
localization of TM, in IgA-GN the staining intensity of TM on endothelial cells of
glomerular tufts was decreased according to mesangial proliferation. The staining inten-
sity of TM was higher in mesangial LN than in diffuse proliferative LN.

These findings suggest that plasma TM, PC and PCI may be involved in progression of
IgA-GN and that intraglomerular TM localization is influenced by the severity of
glomerular lesions in IgA-GN as well as LN.
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Table 1. Sex and age distribution of subjects in this study

Subjects Number Age(Mean=®SD) Sex(Male/Female)
Healthy volunteers 19 35+14 8/11
IgA nephropathy 40 33+13 16/24
Lupus nephritis 20 38+14 2/18
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Fig. 1. Plasma and urinary TM levels in controls and patients with IgA-GN or LN. IgA-GN I ;
minimal mesangial proliferation, IgA-GNII; mild mesangial proliferation, IgA-GNIII;
moderate to severe mesangial proliferation, LNII ; mesangial lupus nephritis (WHO II), LN

IV ; diffuse proliferative lupus nephritis (WHO IV).

The solid lines represent median

values. *; p<0.05, **; p<0.01, ***; p<0.001.
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Fig. 2. Plasma and urinary PC levels in controls and patients with IgA-GN or LN. The solid lines
represent median values. *;p<0.05, **; p<0.01.
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Fig. 3. Plasma and urinary PCI levels in controls and patients with IgA-GN or LN. The solid lines

represent median values. *; p<0.05.
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Table 2. Relationships between plasma or urinary TM, PC, PCIL
levels and grade of mesangial proliferation in IgA-GN

Parameter Grade of mesangial proliferation
in plasma

T™ 0.723(31)***

PC 0.454(31*

PCI 0.457(31)**
in urine

T™ =0.170C30)

PC —0.07429)

PCI —0.092(29)

Figures represent Spearman’s correlation Coefficients.
* p<0.05, **;p<0.01, ***;p<0.001, ( );number of subjects.

Table 3. Relationships between plasma or urinary TM, PC, PCI levels and

urinary protein or renal function in IgA-GN and LN

IgA-GN LN
Parameter
Urinary protein Cer Urinary MG Urinary protein Cer Urinary MG

in plasma

™ 0.604(31***  —0.548(31**  —0.135(25) 0.648(11)*  —0.589(1D) 0.096(9)

PC 0.452(31* —0.09331D —0.269(25) 0.209C11 —0.2911D 0.00009)

PCI 0.446(31)* —0.381G3D*  —0.276(25) —0.255(1D —0.336(11 0.483(9)
in urine

™ —0.239(30) 0.635(30)**  —0.109(24) —0.1021D 0.702(1D*  —0.817(D*

PC —0.059(29) 0.168(29) 0.157(23) —0.527(10) 0.103(10) —0.167(9

PCI —0.248(29) 0.451(29* —0.168(23) —0.1181D 0.300(11) 0.617(9)

Figures represent Spearman’s correlation coefficients. *;p<0.05, **; p<0.01, ***; p<0.001,

( ) ; number of subjects.



(228) [=IN
HFERBE B Te I ERE 7R X 7 hs o fe A, 12 BN
EoMBERE YR L. R /MG Btk & o #5100
g/ BELE) &R Ui 13 Bl 4 B EEERIIZ B & b 7ol
BRERREIRD -0, 9 GIARE D SEE OHER
BER LI

(2) LN : R gMG HI%E 15 #Fileh 3 vk IEH & o
R BMG BElEE AR L. 20 341 2 Gl eEE B8

L EBERE YR e o iedy, 1 HIRRE OMER
ZBxm L. R MG BEEO#INE R L 12 fld
4 BIIEEE LB B e ERE R R I ey 7y, 84
NRENSEEOMERE LR L

9. MEREA TM HURGEORE & ARERERE OBIR
(D tEEErkEER
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B0 L 72 (p<0.001) (Table 5).

2) LN AERGH TM SUERABEIMETT5 & L b
iz, IVEORERMEHRE ¥ 23 B EGIOHEE XML 7= (p
<0.01)(Table 5).

(2) BEERER

Table 4. Plasma and urinary TM levels in
controls, IgA-GN and LN having
normal renal function

Subjects n Plasma TM Urinary TM
) (ng/ml) (ug/day)
Control 19 13.8[6.0]— 56.0[37.0]
IgA-GN I 5 9.0(6.5]—* 35.7[33.7]
I 8 9.5[4.1]5+|] 58.8[31.8]
m 8 19.5[9.11— 47.036.9]
LN I 4 12.1[10.8] 34.4[22.4]
IV 3 20.0,24.0,26.0—— 34.2,34.5,38.0

Figures represent median values with the interquartile
range in the parenthesis except LN IV in which the
data for three of all subjects were shown. *;p<
0.05, **;p<0.01.

Table 5. Grade of TM staining in glomeruli by
the stage of IgA-GN and LN

Grade of TM staining

Subjects
1+ 2+ 3+

IgA-GN

I 0 1 3 1

II 1 2 7 0 *okok

m 1 9 0 0
LN

I 1 0 4 5 } "

v 4 4 2 0

** p<0.01, ***; p<0.001 by Fisher’s exact test.

B’
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TM HEFERE OBIfRICO W THRE L. JRAI,
TM HURRERE 3+ 0 5 i 3 41, FBRE0 D5 Fl
FR2BIChD. RERE 3+ 3FIREE AR
BB ER I e ey, RERE 0D 24635

Fig. 4. (upper) Immunoelectron microscopic find-
ings of TM. TM antigens were present
along the cell membrane of the endothelial
cell (X4,000). (middle) Note TM stain-
ing of rough endoplasmic reticulum in the
endothelium (arrow)(X9,000). (lower)
Surface of brush borders in the proximal
tubule showed positive for TM (X11,000).
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