(BfrsRe)

701

Jay¥y 2 YEPOF v MILS |
M=) A0 R F 2 REOHE & BRI

ER FR*
BATET*

mz*
ik FlmE*

HHR BE* KB FE*
B fE* g E

BEE miE= Y ArfxzsFv (EPO) ® RIA % v b (DPC #) OREKRICAICOWTHRG Lic. FERLD
FREHA 180 £ fiE EPO #ERE, 18.6+5.6 mU/m! RS+ EEERZE) ThH, HEEBdholk.
TOEROBMETEFESE X VRELT L. BEGERTEE T, % EPO B Ht & ADMHEBEZ/R L.
BNBETLBEOME EPO i BHHMCH H, AMO BECHE LTHMMCEETH . BREE
%, FRIMSEETESS O Mm% EPO L @HEA LD EELYT L. 2AMKE, SRETHE FHR
TURCERERE, BETBREAM, RFEHREGO MmiE EPO EXE LW EEL R L. FFERBCRFHAT S

N R BRI BE S i EPO BED E T2, AlOXESLHERAMEROMBIMZET LTHEShE. Lic
2o TiE EPO BEDQHIFE XRMDEF B DA TR, RFEFEADIEEL LTI HRATHS.

L. IL&®IC

=y z e Rz F > (EPO) i3 4 F&HJ 38,000 D
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PHREOIBEICHEFRALEA LN S.
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2) BB %

Rz 2EROBRMAMLFEEZ BOR—ENICE
S, Bz -oHERIZEISEBEIE L.

3) AR

SEREOMAKMTE % 0 BEFAERTHELARL
HE L.

4) FhnERRER

2FEEOBREME = Zh 5, 10, 20, 40, 80
mU/ml DfE%E EPO % AN L 72355 & 0 EIRE X R
Hiz.

3. ERERROMRET

1) EFERAOIME EPO 2

bhbh ¥ fifT L —RERRZZLED O b,
fR2, FHERZ L b I FREMRAELFRETCRE
RO ol 21~80 EE ToOEERABME 76
&, #1044, 3180 £ %R L Li-. %

Sample, EPO standard
200 ul

Anti-EPO antibody
200 pl

Pre-incubation at 25°C for 20 hours J

'251-EPO
100 pl

lst-incubation at 25°C for 20 hours I

B/F separarion with
2nd-antibody 1.0 ml

2,000xg
Centrifuge for 30 min
at 2-8°C

[ Aspirate tubesJ

I

Fig. 1 Assay procedure.

29 % 6 5 (1992)

PERR IR AR & V&R L, i & 2B Ui o
EPO BEE# JIE L7z,

2) BfEFEBEEHE BT MG EPO EEIZo

WT

LBz ABEd 5 Wik AR O RIBHFS L O
BRPOBE I L2wHR L Lz, ZONRILIE
MBS 174, FERFE 85 47, FURIGHRETTHEE
26 17, FORRRBEREIRTRE 22 6, 24Ea s 7 41,
ZRMEHE 4 0, BREPREER 66, FE
TEMEM4FITHS. AILOBHEEL LT,
Hb fETHM 13 g/dl R, &g 12 g/dl R
RV, WFhoBHEITEWT b RHZEER,
TRETRML L, MiF+ EPO JRE*JE L 1.
BBEBEBEA2IWFR L BN, miREERR
E ML ATICERMm U 72,

(8/Bo%) Dilution of Serum
1/16 1/8 1/4 1/2 1/1
100 o o - + t t i
80 =
60 =
40 =
20 =
T T T T T T
0 2 10 20 40 80 160
EPO (m/ml)

Fig. 2 Reproducibility of standard curve and dilution

effects of serum samples. Mean(Z-SD) values
of 10 standards are shown.
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BRI TRTEHELSD T/RL, Z#EHBOF
EZEHE X unpaired Student’s t-test, =FERILL E
DHEERTE X —TRES B ST #, multiple
range test # Fiv7=. p<0.05 * FE L HIE L.

Im. #% 7

1. HEgaost

1) ZrEdRE X ORIERE

R 2 Fig. 2 IoR4. FERRY zhZFh
10EAIE L 7= B B8RS (CV) 13 1.4~T7.1% (E
¥3329%) Thot. OBEBBERTINEFOILED
AT RE (Bo%) OFHE(LEHFE) 3 36.7+
09% Ty, A*x v bR/ HEHEZ 5.1 mU/ml
Thoiz.

2) BB %

EPO JEEEn Rl 3 2 O ME (30.2 mU/ml,
51.0mU/ml) o @—HlEARN® CViz=h #h 3.8%,
9.7%, Rz 2 RIEMD CV 1% 3.5%, 89% T,
HELICRIFAEBRMEZR L.

3) FHmIRABR

3STEEOMEL O BEEERCHER LGS
1%, BRAEYR & AT L - F R AR 2315 & hu 7z (Fig. 2).

4)  FnEER

2 @ o MLiE R ICIRYE EPO 2 /RINL 7235 &
OEHEIRIZ ZHFH 10219 L 93.3% Th -
1z
2. EREREYIRET
1) EEERAOILE EPO EEE
R 180 £ o (fiiE EPO 8 B o EE¥ A
ERSFERL, *OoEHPHE (LEERFRD T
18.6+5.6 mU/ml T - 7=, EHHE +2 EERFE
AN T B 7.4~29.8 mU/ml & (¥ A L REL
7z, PERITI3 B 18.546.1 mU/ml, i 18.6%
50mU/ml L #ZEEZ B b7,

BAERHE R o 113 EPO ¥ EE 132055 18.715.6
mU/ml, 30 &% 17.3+4.9 mU/ml, 40 1% 16.9+
4.7 mU/ml, 50 245 19.04-5.1 mU/ml, 60 g§ft 19.1
+5.6 mU/m/, 70 &% 21.66.9 mU/ml T - 7.
70 B MiE EPO #EE 1T 30 347 & VN 40 5%

P<005

P<005 11

(mU/m1)
25 =

SRR

15 =

(16) (26) (40)

(45) (33)) (20) 180)

21=30 31-40 41-50

51-60C €61-70 71-80 Total

Age

Fig. 3 Age-related distribution of serum EPO levels in normal adults. Mean(<-SD)
serum EPO levels are shown. Number of subjects are indicated in parentheses.
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R=-0.807
p<0,001

1000 =

PO (mu/ml)
3
1

! T T T
0 10 20 30
Ht ()

Fig. 4 Relationship between serum EPO and hemato-
crit (Ht) in anemic patients without renal dis-
ease (A) and in patients with chronic renal
dysfunction (@).

RITHE~RFE (p<0.05) icHEfE% = Lz (Fig. 3).
2) FRERBBEICR T 5 M EPO RE
BEHEEELZZD L VHAICE HE L M

EPO BE L ORI E0AD HEMGE * Bo ik

(Fig. 4, R=—0.81, p<0.001). BHELRLEHED

% EPO #&EF i3 20.248.2 mU/ml & {3 #pHIC

Hotz. LnL, A—o Ht{HEEXET 5 SEREE

W& L T % Lyl EPO B E R EMEL R L

(Fig. 4). WEFRJABE o 1% EPO JEE 13 25.448.1

mU/ml s FECEEZR L (Fig. 5). zh bl

RRBED S bBEECIREND—>THBRFT

NVTIv/ 2 v7F =K (ACR) » 15 mg/g Cr

L Eo#Eo Mg EPO #EEEix 15me/g Cr LT O R

IV EECEERL R L7 (29.0410.0 vs. 20.44+2.8

mU/ml, p<0.05). ¥7= ACR 7% 300mg/g Cr L |k

29 % 6 2 (1992)

TRILEA T 50 MF EPO BEI ALY b
BWBICH L AEZICEETS o7 (21.0£6.7 vs.
29.4-+7.5 mU/ml, p<0.05) (Fig. 6).

FR S B RE TOHEE o Ly EPO ¥ EF 13 20.048.9
mU/m! L @EFGHEICS o7z, —F, FRIREE
EFHETIX 220+£6.7mU/ml L HZIcEEZRL
7= (p<0.025).

Mk B BE o f3E EPO ¥ E i3 2tk B IR
358.4+191.9 mU/ml, % %& {4 & &6 & 92.0 £21.9
mU/ml, 558 RIGRIEBRE 5401.3+-4443.1 mU/ml/,
BARE A M 10059.9415517.3 mU/ml L \v5§°
NLZELWEEZR L. KIEHRE (PRCA) 0—
Flo g EPO B X, JAFERT 5950.3 mU/ml &
ZLWEEEZFLE. LArLxTFeA KAV RE
BERIZZAL 2 & T (87.4 mU/ml) 23w bh
7o. 1% EPO JBEE o (KT 3 ABRARMIR 0 <
AMo%E KT L TBESLL (Fig. 7).

Iv. # 8®

RIA Iz X % i EPO JEEERIEOH AMEIC oW
TRTTIRWL OLDHENH 51D, LirLik
N5 Ao EPO #E >\ T, F
MR ISR LR IR S b Th R V.

bhbhORETIE, %A 180 40 fiLiE
EPO JF i 18.64+5.6 mU/ml =, ¥ fil% x5
L ALY » 13.443.3 mU/ml, ALY ©
14.0+43mUml i b RETEETH I, &
B 59 o 19.6+5.6 mU/ml, (L 519 ¢ 18.3+
5.1 mU/ml, #5510 o 17.1+£7.2mU/ml 2 2E
—E LT,

T hE TOERBRH o I EPO EEEICET 5
HETE, FERBICEEZZRD A TVA
W1, L, ZEFlERRLE LESEODR
bhoBRITIE, TOEATIE0EE 40 %M
HREELEEM RO LN, Mz b5 Mm
7% EPO BEEHMO AR L TRV, i
FZUB T ABENAEMECRTERRL TS
AEEMEREZ DN S.

BUHEBRE2BE o fLh EPO BEICS>WTIHE
HWHELLONEMHETH S LOWED SHEEELR

Presented by Medical*Online



YavEyzvEPO Xy MCEBMET Y ArKTF vREDORIE LEERICH 705

EPO (n/md)
10 50 500 1000 5000 10000
17! . N . 1 1 1
Chronic renal failure : oo |
| eceepee o o
20.248.2 (17) : Ky .‘.
A :
25.428.1 (85) s+ R | »
H
“ | g2 wi
20.028.9 (26) P *¢ea .
Hypothyroidism !

22,046.7 (22)**

Acute leukemia
358.4£191.9 (7)%**

Multiple myeloma H
92.0£21.9 (4)** :

Myelodysplastic H
. ° ° ° °
5401.3£4443.1 (6)* :
Aplastic anemia E
} [} . L4
10059.9£15517.3 (4) H
]
*p<0.05
*4p<0,025
**4p<0,005

Fig. 5 Serum EPO values in patients with various diseases. Dotted lines indicate the

normal range (mean4-2SD).

60 -
[
50 -
[ ]
40 - [ °
e s
= :
3 30 - —— - °
~ [ ]
& o3 . s .
= (1]
20 o —* . . s
S L
L]
o
10 ~ ®
0 | 1 ' 1
anemia(-) anemia(+)
15 15-300 300¢

L S |
U-Alb (mg/g Cr)

Fig. 6 Serum EPO values in patients with diabetes
mellitus which were grouped by the grade of
albuminuria and anemia.
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2L, ZhoDEBICEBWTIRBIEOMEE L R
NOEEEFEIREEZ /LT EPO A N TLET S 2
LREZLNS. ERIKEBEFICTE VW T micro-
albuminuria # 232 # TH L 2R AMAFEL
W b b ¥iE EPO BE X FEICHE
BRLIEZEER, ZThLDBRFIIRBIT2EMENCF
BB T IC 81T LB ER R E MR DR T % Bk
LTWBRIEEMED &V BLBRIEEW.
EMEREBICR T 5 i EPO BE LIR/A < 4>
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Hb (g/dl) m-PSL
Reticulo. (%) W

29 % 6 5 (1992)

EPO (mU/ml)
- 6000

> 5000

= 4000

- 3000

2000
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= 1000

Months

Fig. 7 Clinical course and changes in serum EPO levels in a patient with pure red cell
aplasia following steroid pulse therapy. m-PSL indicates methyl predonisolone

administration.
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A fl T i 2R IR S SR E EG] IR L
TELVWREBMEZT L. #RIFEHRE (PRCA) 4
CTRAMOWEE I FT L TME EPO BEDET
BEES Rz, Lo TiE EPO #E 1 Al
EQERBIOAL TR, RIEHENIEELLT
LERATHHZ LB TREBENS.
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W 2 E I 7.4~29.8 mU/ml L& x bhiz.
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ERLl. Lo CRinE oRFHEIEESE
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BEicd o7, AfMOREYZET 5 LK

Bz,

5) BERFR X O HUR AR BEAE (K T E T i
EPO BEERETHEMEEZ R L.
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Summary

Clinical Use of Serum Erythropoietin Determination
by Recombigen EPO RIA Kit

Yohji Masaki, Nobuyuki OkA, Hiroshi FURUYA, Satoshi OHGUNI,
Chieko TAkKAGI, Toshiaki SAT0, Kazumi NoOTSU and Yuzuru KATO

First Division, Department of Medicine, Shimane Medical University

Serum erythropoietin (EPO) levels were deter-
mined by the recombigen EPO RIA kit (DPC) in
normal subjects and patients with renal dysfunc-
tion, diabetes mellitus, hypothyroidism and a
variety of hematological disorders. Mean(£=SD)
serum EPO levels were 18.6+5.6 mU/m/ in 180
normal subjects and no sex difference was ob-
tained. Serum EPO levels in older subjects were
slightly greater than those in younger subjects.
There was a negative correlation between serum
EPO levels and Ht values in anemic patients with
normal renal function, whereas serum EPO levels
were within the normal range in anemic patients
with renal disorders, suggesting that serum EPO
levels were relatively low in patients with chronic
renal failure. Serum EPO levels were rather in-

creased in patients with diabetes mellitus and
hypothyroidism. High serum EPO levels were ob-
tained in patients with a variety of hematological
disorders such as acute leukemia, multiple myelo-
ma, myelodysplasia syndrome, aplastic anemia
and pure red cell aplasia. In a patient with pure
red cell aplasia treated with glucocorticoids, serum
EPO levels were lowered before anemia was re-
covered and reticulocytes were increased. These
findings indicate that measurement of serum EPO
levels are useful for not only differential diagnosis
of anemia but also clinical evaluation of the
treatment.

Key words: Erythropoietin (EPO), RIA, Diag-
nosis of anemia, Renal function, Pure red cell
aplasia.
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