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The Significance of Serum Beta,-Microglobulin Measurement
in Various Renal Diseases

Sung Soo Koong, M.D., Ha Yong Oh, M.D., Jin Suk Han, M.D. and Jung Sang Lee, M.D.

Department of Internal Medicine, College of Medicine, Seoul National University

To evaluate change of serum beta,-microglobulin concentration(ss,-MG) and the usefulness
of s8,-MG and sj3,-MG/serum creatinine concentration(sCr) ratio in various renal diseases,
88:-MG and sCr were measured in 25 normal controls and 90 patients of various renal dise-
ases(16 cases of glomerulonephritis, 12 cases of acute renal failure, 8 cases of chronic renal
failure, 24 cases of nephrotic syndrome, 15 cases of tubulointerstitial diseases and 15 cases
of lupus nephritis) using Phadebas® Beta,-Micro Test kits.

The results were as follows;

1) In normal control, the mean value of s8,-MG was 1.65%+0.41 mg/! and the mean value
of $8,-MG/sCr ratio was 0. 1470, 05.

2) In various renal diseases, the mean value of s8,-MG was 6.74+5.47 mg/l. The mean
value of s3,-MG/sCr ratio was (,24+0.11 and significantly elevated than that of normal
control. (p<0,05)

3). The correlation between s8,-MG and sCr in glomerular and tubulointerstitial disease
was log s8;-MG—0.90 log sCr-0.48 and its correlation coefficient was 0.78(p<0.05).

4) In glomerular disease, the correlation between s8,-MG and sCr was' log s8,-MG=0.89
log sCr-0.46(r—0.76) and in tubulointerstitial disease, it was log s8,-MG =0, 95110g sCr-0. 59
(r—0.87).

There was no significant difference between the two groups(p<0.05).

5) Among 32 cases of glomerular and tubulointerstitial disease patients, whose sCr was
within normal range, 17 cases showed elevated sg8,-MG.

The mean values of s8,-MG/sCr ratio in these patients was 0.3030.14 and significantly
elevated than that of normal control(p<0.05).

6) In 15 cases of lupus nephritis, 12 cases showed elevated sB,-MG with normal sCr and
12 cases showed elevated sB,-MG/sCr ratio.

With above results, it was found that the s;MG can be used as an index of glomerular
filtration rate as in the case of sCr and that sB;-MG/sCr ratio can be used as a tool in

early detection of slightly decreased glomerular filtration rate and in detection of the renal
disease of increased B,-MG production.
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Table 1, Number of Subjects Evaluated

Diagnosis No. Age (ff:xF)
Normal control 25 38.0+14.3 13:12

Glomerulonephritis 16 32.2+13.7 9: 7
Acute renal failure 12 37.6+11.8 6: 6
Chronic renal failure 8 36.1%11.2 3: 5
Nephrotic syndrome 24 32,9+ 7.6 14:10

Tubulointerstitial 15 39.0*13.9 7: 8
disease

Lupus nephritis 15 41.2+12.3 6: 9

Total 90 36.0%14.0 45:45
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Fig. 1. Standard curve for f;-microglobulin.
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Fig. 2. Serum fS.-MG concentration in various

renal diseases and normal control.

GN: Glomerulonephritis

ARF: Acute renal failure

CRF: Chronic renal failure

NS: Nephrotic syndrome

TID: Tubulointerstitial disease

LN: Lupus nephritis

NC: Normal control

0.23mg/dlgler, &A B-MGF=E/IH e 0beld
¥ oule FFH = 0.14F0.050] g oh(Table 2, Fig.
2,3,4).
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Table 2. Mean Value of Serum p,-microglobulin
Concentration(sf:-MG), Serum Creatinine
Concentration(sCr) and sg8,-MG/sCr Ratio
in Normal Control

SB:-MG (mg/l) 1.6510.41
SCr (mg/dl) 1.2440.23
SB8,-MG/SCr 0.147-0.05
sCr (mg/dl}
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Fig. 3. Serum creatinine concentration in various
renal diseases and normal control.

GN: Glomerulonephritis

ARF: Acute renal failure

CRF: Chronic renal failure

NS: Nephrotic syndrome

TID: Tubulointerstitial disease

LN: Lupus nephritis

NC: Normal control
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Table 3. Mean Values of s8,-MG, sCr and sB,-MG/sCr Ratio in Various Renal Diseases

Diagnosis No. sB.-MG(mg/?) sCr(mg/dl) s8:-MG/sCr Ratio
Glomerulonephritis 16 5.57+4. 36 2.11:+1.82 0.25:£0.16*
Acute renal failure 12 10.94+8.00 5.6412.84 0.2010. 09*
Chronic renal failure 8 14.43:+4.47 5.83%2.97 '0.28+0.10*
Nephrotic syndrome 24 4.08+2.22 1.67+0.68 0.24--0.06*
Tubulointerstitial disease 15 5.611+4.78 2.38+2.25 0.25-£0. 09*
Lupus nephritis 15 4.7042. 80 1.3441.21 0.42-0.20*

Total 90 6.747:5.47 2.90+2.07 0.27-+0.12*

p value by Student’s t-test-comparison with value in normal control:
* p<0.05
ratio 9;{!;}-
l.or A AAZFTE ALY FHol e} AT
. T, AAdxRdgulFE 9 8-MG Aol Frtste A
o8r . o2 A WAYAAEY AFoR TR FF
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osy . HA B{-MG e/ adgoteldsme Y BFTAE 4
. : FAYRE A A4 7.5316.22mg/l, 3.43+3.05
oa4r . ; . : mg/dl, 0.24-0.116] 51 0 Al ka7 s Wl 2e] 7
Do X PO R 4 2tz 5.61+4.78 mg/l, 2.38+2.25mg/dl, 0.25+
oFr i’ % H f" . : !.::.... 0.05/dl, 0.25+0.09¢ 2, YFPAATY A% 7
o .. f ) = 4.702.80 mg/l, 1.34%1.21 mg/dl, 0.4240.200]9)
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Fig. 4. Serum g,- MG concentration/serum creati-
nine concentration ratio in various renal
diseases and normal control.

GN: Glomerulonephritis

ARF: Acute renal failure
CRF: Chronic renal failure
NS: Nephrotic syndrome

TID: Tubulointerstitial disease
LN: Lupus nephritis

NC: Normal control
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Table 4. Mean Values of Serum 8,-MG Concentration, Serum Creatinine Concentration and s8,-MG/sCr
Ratio in Glomerular Diserular Disease, Tubulointerstitial Disease and Lupus Nephritis

Diagnosis No. sB-MG(mg/!) sCr(mg/dl) $8:-MG/sCr Ratio
Glomerular disease 60 7.5316.22 3.43+3.05 0.24+0.11*
Tubulointerstitial disease 15 5,611+4.78 2.38+2.25 0.25%0. 09*
Lupus nephritis 15 4.70+2.80 1.34+1.21 0.42+0. 20*

Total 90 6.7415,47 2.90+2.07 0.2710.12

p value by Student’s t-test-comparison with value in normal control:
* p<0.05

Table 5. Renal Disease Distribution and Mean Values of s8,-MG/sCr Ratio in A,B,C Groups in Fig. 6
Classified by the Values of $8,-MG & sCr in Glomerular Disease & Tubulointerstial Disease

No. s8:-MG/sCr Ratio Diseases(No.)
A Group 43 0.2440,10% Glomerulonephritis '&))
Acute renal failure (12)
Chronic renal failure (8
Nephrotic syndrome (10)
Tubulointerstitial disease ( 6)
B Group 15 0.20-+0. 06* Glomerulonephritis (1)
Nephrotic syndrome ("
Tubulointitial disease ( 4)
C Group 17 0.300. 14* Glomerulonephritis (5)
Nephrotic syndrome N

Tubulointerstitial disease ( 5)

p value by Student's t-test-comparison with value in normal control: *p<0.05

logsBs MG (mg/1) logsB8,~MG (mg/I) logsés, -MG (mg/1)

3 logsB,- MG=0.89 logsCr-0.46 ¥ logsB-MG=095 logsCr-0.59 3 logsB-MG=0.41 logsCr+0.16
r=0.76 r=0.8 r=0.48
p<-005 p<0.05 p<0.05
2 n=60 24 ns 15 2+ n=i5
1 4 |
o} 0
logsCr{img/1) logsCr (mg/ 1) logsCr (mg/1)

Fig. 5. Correlation between concentration of B,-microglobulin and serum creatinine in glomerular disease,

Glomerulor Disease

Tubulointerstitial Disease

tubulointerstitial disease and lupus nephritis.
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Table 6. B Group & C Group of Glomerular Dise-
ase and Tubulointerstitial Disease in Fig.
6 Classified by the Level of $8,-MG/sCr

Ratio
$8.-MG/sCr
Normal Elevated Total
B-MG
Normal(B Group) 11 4 15
Elevated(C Group) 5 12 17
Total 16 16 32
x2=4,52, p<0.05 '
$B,-MG (mg/1) *(304)
1
24t ,
F(C) ! (A) '
20t ! . . .
16} : . .
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8 : S :
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0 (B f .
; 2 4 6 8 lo}

12
sCr(mg/dl)

kig. 6. Distribution of serum g.-microglobulin and
serum creatinine concentrations in renal
diseases.

0.90 logsCr-0.48(r=0.78)24 AtalA| 4=
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AN 2T 2 ATl d4std AdRhe] A%
o] g 9039 AL 4oz A HMGH F
HE TolR A/FAERAY o4 AL AR
daxt 834 g-MGFE Aol dFE ® o
29 W% 2Asel gt 2L AsE A

D A4z 23 AMGFEx 1.6530.41
mg/lelgox #A AHMGEE/AA It LFE

~u] & 0.1430. 056§l ek,

2) A4 39 ¥A HMGFEE 6.2415.47mg/l
olgen HA BHMGFE/AAZAGEHUYERE ¥le
0.27+0. 1224 ARz Ee FFA kel f5
A 3755 eH(p<0. 05). o

3) APz F& 9A fHMGEEe} Y=
ole]l 1 xe AAAAE logsf-MG=0.90 logsCr-
0.488 uls FAE vetdod 2 A}A4E 0.78¢)
9 2H(p<0.05).

4) ATAgRTS QARG dze] €3 B
MG 5Est 3R asoldsEe] gdwAs ATA
AdFy A4 logsf,MG=0.89 logsCr-0.46(AF=A|
4=0.76)01 ¢l 3, AlAxAAdwFe 7S loghe-
MG=0.95 logsCr-0.59(Z&3A 4 =0.87)¢]l e 7
F4 ol BAH o Fo5kA ergkvh(p>0.05).

5) AFAEEE AR }d AT F LA 24
ol Es AU Jul 32dF 17419 A
% #83 B-MGEEsF AU ol Frstg el
PR H-MGEEsE AAES ojdez Frbslx €3
FdolgdEEsF AAAALR 1748 HA fo-
MG sx/gdd asicteld v 4919 sdA = 0.30-
0.1424 AAdzFd ¥dtd FAAdez {43
Z7tdel 99 eh(p<0.05). ¢l 171% A3 B-MG ¥
=/dX 3 oteldFE vzt F7HE o= 154 3w

6) FAAANGTF F A ot s = BAeiR
A A [MGEES ST de 12ged BA
frMG F=7t AAHES 6 dUW dE 2d1gcl. 23
MG 3=/8 A a8 oteldF 5 vl 7} Fo5kA S
ol & 12¢] 9 vt

ol A8 AxE Fisld PA F-MGFEs ATA
o3¢ wdstE R 2ot dFEel w4,
AT a-ge AxeA A49 4 e, 83 8-
MG¥E 9 28A LH-MGHFE/EA I oteldFE
74 27 ATAdEY A4 AR 2 MGGl
278 AA%E e E5 5 F AR A4
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