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Evaluation of Serum and Urine Protein Electrophoresis in Patients with Renal Disease

Hyun-Jin Lim, Seong-Ok Back, Bum-Hee Lee, and Seon-Woo You

Department of Laboratory Medicine, Kangbuk Samsung Hospital,
Sungkyunkwan University School of Medicine, Seoul 110-746, Korea

One of the cardinal findings of the renal diseases is proteinuria, which appears in the early phase of kidney
diseases and is very important in diagnosis, prognosis and decision making in the treatment process and
results of the treatment. The study subjects were 126 patients who visited the nephrology department of
Kangbuk Samsung Hospital. Serum was requested for urine protein electrophoresis. Total protein was
measured with Bayer Advia 1650 (Biuret). Quantitation of each fraction was done by multiplying the
percentage of each fraction by the total protein. Serum creatinine and BUN were also measured with Bayer
Advia 1650 (Jaffe and Urease). Serum protein EP was done with REP(rapid electrophoresis) using Helena Kit
reagents (REP Ultra SPE Kit, Ponceau S stain, Acetic acid, Methanol, EP Control). Concentrated urine was
used for urine protein EP. The SPSS package was used for statistics analysis. Percentage and quantitation of
the level of albumin in renal diseases were significantly lower than those in healthy controls. Total protein
was correlated with albumin. In terms of proportion, al-globulin, a2-globulin, B-globulin, and ¥-globulin
fractions were increased in the disease group. But, in the quantified level, a2-globulin was increased and £3
-globulin and y-globulin were decreased. ESRD patients showed an increased secretion of high molecular
proteins in urine protein EP. A decreased level in serum total protein correlated with the decreased level of
serum albumin and the total amount of urine total protein. This study revealed the variety in the level of
serum and urine proteins and their subgroups by EP.
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Fo|tk(Joachim 5, 1964; Hallen ¥} Laurell,
1972; Laurell, 1972; Kindmark, 1976). 7+ 28 &x}= 1t
A A albumin®] 4715 0] AstE 7] wio] 7
Yl albumin®] o] A= 31 7HFEkRke] Fol Yjof qy- glo-
bulin #&o &3} a-fetoglobulin®] F53he= AL
hepatocyte”} fetal proteines T F/dst7] wfjFolth.
Wilson's diseased2}2] Aol A ceruloplasmin®] <%
0-globulin®] o] 55+ 8Qle] Hoh B
-globulin®. 2 #F=|= fibrinogen©| 1} transferrin®] &
YHAZ Acho] ©]-85 3 y-globulin & &3}
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syndrome, NiS) 189, ©7] A% H(end stage renal disease,
ESRD) 287 o|lom g o 747 oA} 527 0]
AL AH S 1941014 86AIZHAZ 3t 51.0+16.34]0] 3
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o} olol digk A vx2Te A7 Sl Azo]
= Al 2002 HEA® 48.8+8.84 o]t

2. 2i

gy Fod AL A5 AsEA7] ADVIA

1650(Bayer Diagnostic, Tarrytown, USA)°l <]3+ Biuret
W02 AAStglom Fuwgel] H7|FEolA A

WEES Foted 24 BEYS AFEiArh oy S
A3}t AFsE417] ADVIA 165001 <J3)] AA813]om
achekd] [7]95A AL HEES F3t] 7 £
S A#sldty. @4 creatinine® BUNS =74 4318}
AEEA7] ADVIA 16509] 93] z}z} Jaffe ¥-3-7}

urease'J 0.2 EA39 T
g4 il A7]95 LS Helenarl®] Helena Kit A]2F
(REP Ultra SPE Kit, Ponceau SGA, o} EA}, WErE,
7719% Control)= AR-3F%3L REP(Rapid  electro-
phoresis) AHE3H71715 AHEste] A719% sk A4
A2 agarose gelS AFHESIAM AL
HE ALEatTh e d7]g
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|'SZAHBUN/Creatinine)

ZAAPE BUNS ESRD 74.59+33.48 mg/dL, RF 44.26+
23.99 mg/dL, NoS 19.22+13.13 mg/dL, NiS 17.88+7.36
mg/dLO.E 7} Ag 25 A ZET2] BUN 13.5+4.40
mg/dLE T F7} 8t om {2k 2ko]7h A TH(p<0.05).



Table 1. Demographic

and laboratory profile BUN/creatinine(mg/dL)

RF (47) NoS (33) NiS (18) ESRD (28) Control (20)
Age(yr) 56.1+14.9 44.6+14.8 48.2+17.8 52.2+17.3 48.848.8
Male/Female 27 /20 19 / 14 9/9 19/9 15/5
BUN (mg/dL) 44.26423.99 19.22+13.13 17.88+7.36 74.59+33.48 13.50+4.40
Creatinine (mg/dL) 3.64+2.50 1.19+0.38 1.18+0.48 7.64+3.47 0.99+0.13

Abbreviations: RF, renal failure; NoS, nephrotic syndrome; NiS, nephrotic syndrome; ESRD, end stage renal disease

Table 2. Amount composition of serum protein electrophoresis(g/dL)

RF NoS NiS ESRD Control
Total. Protein 6.50+0.94 5.94+1.48 6.34+0.88 5.96+1.02 7.16+0.35
Albumin 3.45+0.64 2.99+1.18 3.31+0.66 3.00+0.61 4.08+0.40
al-Globulin 0.30+0.08 0.24+0.06 0.26+0.06 0.35+0.16 0.27+0.04
a2-Globulin 0.67+0.21 0.80+0.29 0.70+0.25 0.65+0.17 0.64+0.12
B-Gobulin 0.80+0.15 0.81+0.22 0.81+0.13 0.74+0.21 0.90+0.15
¥-Globulin 1.28+0.58 1.11+0.56 1.26+0.44 1.22+0.73 1.29+0.23
Creatinine> ESRD 7.64+3.47 mg/dL, RF 3.6442.50 0.67+0.21 g/dL, ESRD 0.65+0.17 g/dL &°o.2 Z3+ 7+

mg/dL, NoS 1.19 0.38 mg/dL, NiS 1.18+0.48 mg/dL=Z 7
’Jo)ZT9] creatinine 0.99+0.13 mg/dLE.Th 57} 31592

w ESRD, RFAAT gk Zpol7b  UAATHp<0.05)
(Table 1).

2. EHCHE MI|HS

1) G EgF

3 FAMELS NoS 5.94+1.48 g/dL, ESRD 5.96+1.02

g/dL, NiS 6.34+0.88 g/dL, RF 6.50+0.94 g/dL =02 %
7He Bow AT 719 fogt Aol gllom, 3
A zate] 83 Fdhlek 7.16+0.35 g/ldLE U= 243
Aot Fost zol= AT Albumin 82 NoS
2.99+1.18 g/dL, ESRD 3.00+0.61 g/dL, NiS 3.31+0.66
g/dL, RF 3.45+0.64 g/dL 0.2 715 Hgon A3y
Fe] gk ztole fllom BAdtHzT ] 4.08+0.40
gdLETHE t& st out o3 tole {lISith
ai-globulin & F2 AT 027£0.04 gdL Hrt
NoS 0.24+0.06 g/dL, NiS 0.26+0.06 g/dL-& ZHAdtgdaL,
ESRD 0.35+0.16 g/dL9} RF 0.30£0.08 g/dL-& Z7131
O Ak 3] o3 Apol= US1H a2-globulin
2O NoS 0.80£0.29 g/dL, NiS 0.70£0.25 g/dL, RF

B
o
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o] FroJgh atol= fUom BN 2T 0.64+0.12 g/dL
Hoh 71 HAoy Noswt felstAl E7tE Aot
(p<0.05). B-globulin &8 &2 ESRD 0.74+0.21 g/dL, RF
0.80+0.15 g/dL, NoS 0.81+0.22 g/dL, NiS 0.81+0.13 g/dL
o2 Z7) sen AT ke {93 Aole gl
o AANETY 0.90+0.15 gdLBEt ZAastgont
ESRDR®F & 8HA 7428}k thH(p<0.05). y-globulin 2
€ NoS 1.11+0.56 g/dL, ESRD 1.22+0.73 g/dL, NiS
1.26£0.44 g/dL, RF 1.28+0.58 g/dL 2.8 Z7}8t]om
At 9 Fos Aole e AddERT
1.29+0.23 g/dLE T FHAastR ot FASH Fogh zto]
= $ATH(Table 2).

2) TENLE
Albumin NoS  48.80:£9.62%, ESRD
50.60£7.58%, NiS 51.87+5.55%, RF 53.07+6.42% <02
718t om A 21o] fofg Atole fllom A%
tZ279] 56.79+7.23%0] HIE| ZHAstd o frojgh Ajo]
= A ai-globulin #& #3282 ESRD 5.90+2.80%,
RF 4.80+1.58%, NiS 4.19+1.03%, NoS 4.14+1.35% <2
2 fasen A 7He] {3 Aole fllen
Pl 279 3.78+0.66%2.0F Z7F51 21 ESRD9} RF

=) (el e)
TQH —ET



Table 3. Percent composition of serum protein electrophoresis(%)

RF NoS NiS ESRD Control
Albumin 53.07+6.42 48.80+9.62 51.87+5.55 50.60+7.58 56.79+4.31
al-Globulin 4.80+1.58 4.14+£1.35 4.19+1.03 5.90+2.80 3.78+0.66
a2-Globulin 10.48+3.88 15.15+8.24 12.00+5.32 11.14+£3.00 8.95+1.64
B-Globulin 12.48+2.16 13.95+3.55 12.93+2.40 12.75+4.15 12.5842.23
y-Globulin 19.18+6.58 17.99+£7.72 19.56+5.26 19.64+8.81 17.90+2.89
Table 4. Amount composition of urine protein electrophoresis(mg/dL)
RF NoS NiS ESRD
Total. Protein 237.84+208.63 465.984+415.08 212.21£205.51 291.48+193.49

Albumin 163.15+128.75 338.79+285.57 161.88+148.69 181.32+112.08
al-Globulin 12.23+18.74 29.52+36.62 7.53+£8.10 17.78+18.83
a2-Globulin 12.25+15.71 17.11£27.56 8.42+16.86 19.06+16.22
B-Globulin 22.12426.46 49.36+50.19 15.38+16.13 25.36+20.90
¥-Globulin 28.12+£35.93 31.41+43.06 18.98+27.00 48.18+58.70

ok 593 2pol7t AR THP<0.05). al-globulin &)W i

S NoS 15.15+824%, NiS 12.00+5.32%, ESRD
11.14£3.00%, RF 10.4+3.88% <=0 2 7HA4slon Ag
T 7k e zbele gIslem ATt
8.95+1.64% KTt F7FE Ao}, NoSollAwh fFostAl &
7+ 2 th(p<0.05). NoS
13.95+3.55%, NiS 12.93+2.40%, ESRD 12.75+4.15%, RF
12.48+2.16% w22 ANNZTY 12.58+2.23%K Tt &
et ot Agk 7he] fogt ol glslon gl
2] {98 ztol= YA y-globulin 8] &2
ESRD 19.64+8.81%, NiS 19.56+5.26%, RF 19.18+6.58%,
NoS 17.99+7.72%%=0.2 7+Astgom Akt 71e] §9
g ztolE gllom AN ETY 17.90+2.89%K. T Z7}
o fogk Apol= glTtH(Table 3).

B-globulin WL

3. QLIH XM7y|=

— 1 L= oo

1) @9F £

ZEH(TPU) 38 F5E NoS 465.98+415.08 mg/dL,
ESRD 291.48+193.49 mg/dL, RF 237.84+208.63 mg/dL,
NiS 212.21+205.51 mg/dL =°]12™ NoS”7} RF$} NiS
Agkrol] Blas] EXTHp<0.05). Albumin #3#S NoS
338.79+285.57 mg/dL, ESRD 181.32+112.08 mg/dL, RF
163.15£128.75 mg/dL, NiS 161.88+148.69 mg/dL <=°]%1
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o™, NoS7F th& gl Hlua] =JTHp<0.05). al-
BIZS NoS 29.52+36.62 mg/dL, ESRD
17.78+18.83 mg/dL, RF 12.23+18.74, mg/dL NiS 7.53+
8.10 mg/dL $=°]%1.2. ™ NoS7} RF2} Nisol| Hlusl %%
Th(p<0.05). ar-globulin & HS ESRD 19.06+16.22
mg/dL, NoS 17.11+27.56 mg/dL, RF 12.25£15.71 mg/dL,
NiS 8.42+16.86 mg/dL Tol1om™ A% 1F frofgh zjo]
= 93t} B-globulin 3 #-& NoS 49.36+50.19 mg/dL,
ESRD 25.36+20.90 mg/dL, RF 22.12+15.17 mg/dL, NiS
15.38+16.13 mg/dL <°]%1aL, NoS7} T2 Agito] nla
3] =QTHp<0.05). y-globulin 22k ESRD 48.18+
58.70 mg/dL, NoS 31.41+43.06 mg/dL, RF 28.12+35.93
mg/dL, NiS 18.98+27.00 mg/dLC.Z AZ A5 7+ 9

Sk zo]= IATHTable 4).

globulin

2) FYHES

Albumin NiS  79.57£9.81%, NoS
75.67+11.91%, RF 73.58+£14.98%, ESRD 63.12+12.90%
02 714 o, ESRD7F o2 Agitol| vlus] &
OJ3HAl B UTHp<0.05). al-globulin #&M R8-S ESRD
5.79+3.39%, NoS 5.18+3.99%, RF 4.45+2.90%, NiS
3.66+2.65 =0 &2 7FA3EHal ESRD7F NiSol| Hlwa) -
o)3}HA| E=UTHp<0.05). a-globulin £& WE-8-© ESRD
8.30+6.31%, RF 5.09+3.81%, NoS 3.14+1.95%, NiS

=) BH O o



Table 5. Percent composition of urine protein

electrophoresis(%o)

RF NoS NiS ESRD
Albumin 73.58+14.98 75.67+11.91 79.5749.81 63.12+£12.90
al-Globulin 4.45+2.90 5.184£3.99 3.66+2.65 5.79+£3.39
a2-Globulin 5.09+3.81 3.14£1.95 2.9242.15 8.30+6.31
B-Globulin 8.21+3.17 10.11+4.23 6.31£2.94 8.75+2.95
y-Globulin 10.49+6.32 7.49+£5.01 7.55+4.97 14.79£7.92

2.9242.15% =] o™, ESRD7} th& Aol H|ws)
Fo8HA = THp<0.05). B-globulin &)W %
10.1144.23%, ESRD 8.75+2.95%, RF 821+3.17%, NiS
6.3142.94% <O 2 7HA390 1 NoS7t NiSell Hlusj
Fo8HA = }THp<0.05). y-globulin ¥-3WE-8-S ESRD
14.79+7.92%, RF 10.49+6.32%, NiS 7.55+4.97%, NoS
7.49+5.01% <=°]91..™ ESRD7} NiS, NoSeoll Hlmal &
OJSHAl = TH(p<0.05)(Table 5).
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A8 39 size-selective filter24] 2] &stz}
charge-selective filterol] &J3)] o] Fo] 2| Qlth. AFA] 4
oM olfg AFTAl REHL] Bz A ] AH§o]
B Eo] autmdoe] WgEE, ofnf 1Y A|EWH 1.73
m’F 3.5 mg o]de] QT AS Holy AlFF o] WAy
Aok AFe] -l F 100714 o) e Tl do] Ex4)
st Z47] o2 WA A wet 247 e dilE
=5 B 4 Utk Tiselius(1937)0] <3l 7jdte #1719
THE AT go] gy,
B-globulin, y-globulin #3802 RFEn A3l we} &
AU ol g Wi o5 EF
oF 15709 Eyduid
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a-globulin, a;-globulin,
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