(R #)
Dextran-coated charcoal :(Z X % B-F /382 i3 ¢
N VG i DR DT
ZH EC* kA fE—* 0 kA XY SRR Faak*
wAOW M

BEE  HEHIC L <RHB X Ty % radioimmunoassay (RIA) #5471 (B) & iR (F) o 4> Bl 12 i
% OHEPFH SR TV A2, WEHED—>Th % dextran-coated charcoal i (D.C.C. #) B\ T, &
DB L % BIT o EFERIC W TG L7 #SE,  wErEisIRE 2 D.C.C. 2 X % MRS A 7 v A
Kk &BLET S 2 Lick Y, BT EAZ &L, WiEfiL LTk underestimate Shd 2 &il7ebZ
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L % estriol (Es) ® RIA {c>W TS L=,

B-F 5iftic D.C.C. #FIH L7 A T a A KO RIA Tix, ZOHRLEEZEETLHLELDS.

I. #

Radioimmunoassay (RIA) D BAFED LIk 204E 4
DHAETIE, ARV 2 EF LD ETDHRLVEY
SRvECPAOEA, KRl EOREIC HIGH
ERTWAH, FHAM (B) LR (F) o4rifig,
RIA 0EHELFHITH VLS OFEN LML S
nTunb,

Shlbivbiud, WEEDO—>TH % dextran-
coated charcoal (D.C.C.) #:(Z Xk % estriol (E3) RIA
B L, BERIFEBE A O MIEIC B THE & R
ko e O RERM, $abs BT o LHo
7= o0 TERI 25 MR B 0> A IC 5 < ifurp Es JREE
DOFEH WD X RA[RE L 72~ 7-. RIA O HHHFE
JBEH VIS & BIT o KT % JRIK A RRERIY
b, HERMCLEHIA TS0k L TB/T
W B b5+ 28 oI S hic iz o,

D.C.C. 5 B-F pffitko—> L LTHK LT
WHHRE B, SRR B/T EY EH &k

[l

* RO RS ERER NN E
** [7] bR AR
2t STHES H 1L H
RS2 ST4E10H 18 H
BURIGEE=RG © Al €& T 1 (S 640)
FR RS BEREA P IR IR BTN N
% M IE &

CHHREME PO ERKR, BERbLDOLE
b &

IL. A 5

1) CIS-3 K V-5t estriol radioimmu-
noassay kit [tracer; 3H] % {#f L THEIRFREE3S
A0 ME Es RO RIE + Fig. 1 it -> TiT - 7.

2) F— i 30ml iz D.C.C. Wik 8 ml %
hinz 245148 L, 3,000[185 104y [#ia00% 13 &
low-Es Ifiij#% & L, low-Es [fij 3.0 m/ {c=F /=
— 5 130ml % hnz 2 4y vortex mixing L, 2,000
[nldzic T 5 srfliE O B4 0.5 ml (i o> 50 ¢l
FHYE) §° 0 &V RRVE %, FAERIK 0.1ml L
Y v RERR TR 0.2 ml iz RIA 217 W EEdEfh#R &
RS U i3 Rk 5y & 8 % 7o Vi O BRYER R L
bl L 7.

3) 2) rlEkko @FEic T, B-F 44~ D.C.C.
# ¥z 30% polyethylene glycol (PEG) 0.5 m/
& 7 — i 0.1 ml % Jiix 3,000 [m]§51045 5O
+ % PEG #:ic TfFv» D.C.C. #: L i L7z,

4) 1) oJkic TR O Es JREE 0 pg/ml
DAYV REVENA TV bEIRL, M Es i
BEDFEAHL Y 75 O pg/ml LUF L 75 2 BEIRIR A
340 1Ml & v T Fig. 2129€ - TR O
NEB/T, ThLBOBOEMAT RIA 270
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Unknown PLasma or Serum 0.3 M

VORTEX MIXING FOR 2 MIN,

CENTRIFUGATION AT 900 ¢ FOR 5 MIN

TRANSFER OF THE ETHER-ExTRACT (0.5 MU
INTO THE GLASS TUBE

EVAPORATION T DRYNESS AT 37°C UNDER
A NITROGEN STREAM

ResusPENDED BY 0.3 M. OF ProsATE Burrer| | Stanparo E3 Sorution 0.1 M.
(0.04 MoL., pH=7.4, 0.1 7 BSA) ProspraTE Burrer 0.2 M

H-E5 Soution 0.1 M
E3 AvTisert 0.0 ML

VorTEX MIxING

IncuaTION @ 30 MIN, AT 37° C

2HR, AT 4 C

D.C.C. Suspension 0.5 m

VorTEx MIXING

CeNTRIFUGATION FOR 10 MIN, AT 1800 6

0.5 ML OF SUPERNATANT TAKEN INTO A VIAL

SCINTILLATING SoLuTion 10 M ]

RaDIOACTIVITY COUNTING BY A LiauiD
SCINTILLATION COUNTER

Fig. 1 Assay procedure of estriol RIA kit studied.

Patient’s Serwm 1.0 MU

HKOZTCA 0.5m

VoRTEX MIXING FOR 5 MIN.

CENTRIFUGATION AT 1800 G For 10 MIN,

U T
PRECIPITATES SUPERNATANT

ETHYL ETHER 7 M ETHYL ETHER 8 ML

VorTEX MIXING FOR 2 MIN. VoRTEX MIXING FOR 2 MIN.

CENTRIFUGATION AT 800 G CENTRIFUGATION AT 800 6

FOR 2 MIN, FOR 2 MIN,
PRECIPITATES SUPERNATANT TCA Prase En{ri PHASE
EVAPORATION EVAPORATION EVAPORATION

N (B) )
Fig. 2 Separation process for fractionation of patient’s
serum,

20 & 2 55 (1983)

PATIENT'S SErwv 0.3 ML ----STEP O

ETHYL ETHER 3 ML

VorTEX MIXING
CENTRIFUGATION AT 300 G FOR 5 MIN,
0.5 ML OF SUPERNATANT TAKEN----STEP I

EvaPORATION TO DRYNESS

PHOSPHATE BUFFER 0.3 ML|

VORTEX MIXING ===========-=-=~- STEP 1I

D.C.C soLution 0.5 M

VORTEX MIXING
CentrIFUGATION AT [800 6 For 10 MIN,

SuPERNATANT 0.5 ML —-------- STEP

Fig. 3 Protocol for estimation of residual free fatty
acid at various RIA steps.

BT DO RAET B LRI L7,

5) Fig. 2 15/ L7z (0) 407 & ZRREHLIE 44 7
t k> Sml &Nz 2 rEER % 3,000 [H1#53047 i
OB U ARTLE % RIA 217V, HMIRE L &
ARREORE LRI LT,

6) NIEM: FFA #1hn2s JIE R~ & ORET#
LTWaDrERitL7.

a) FFA 2@% o RIA OF 257 v Fic EoR
EEHEhTWa2% Fig. 3 /R L7 fitH o
TAYHERIE L. ¥ FFA 1, ITAYA-UI 2
I THRIE L.

b) 3H-Es »* D.C.C. iz S h 5 BEsc ¢,
FFA BEOBIKICE > THEB* T2 L2
e %1 Fig 4 129t - TRINERBR #1772, 7x
$ radioactivity O EZEREL, R 4,000
v FPLEIC BT, fractional standard
deviation 7% 5% MUFiz 5 b0 & LT IEHRE
L.

. & =2

Fh D~6) ic ke 2R b~ 5.
1) Fig. 1 o$f-> Tl D RIA #ffo/2 & 2
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Dextran-coated charcoal #:(- L %

EXPERIMENTAL SAMPLE NUMBER D ) (3)
STanpard FFA" ADDED (ML) 0 0.05 0.1
EtHvL ETHER ADDED (ML) 0 0.5 1.0
PHOSPHATE BUFFER ADDED(ML) 0.3 0.3 0.3
3H-EsTRI0L SOLUTION ADDED(ML) 0.1 0.1 0.1

[IncuBation: 30 Min. AT 37°C ap 2 v, AT 4°C]
T

DexTraAN-CoATED-CHARCOAL
SUSPENSION ADDED (ML) 0.5 0.5 0.5

7

[CenTriFucaTION AT 1800:G For 10 Min.]
k2

SUPERNATANT TAKEN (ML) 0.5 0.5 0.5

¥
RADIGACTIVITY COUNTING OF THE SUPERNATANTS |

* Stanparn FFA contains 5.0 M Ea / L Na-SteapaTe

Fig. 4 Preparation of experimental samples for esti-
mation of 3H-estriol binding to dextran-coated-
charcoal under the presence or absence of free
fatty acid.

Table 1 Effect of the ether extract from patients’ sera
on the bound radioactivity of standard curves
by the D.C.C. method

Bound radioactivity
(counts/2 min)

Description on
Assay Tubes

without ether
extract from
low-E3 serum

with ether
extract from
low-E3 serum

Total Activity 6257478 6257 +78
Standard 0 (pg/m/) 4890+ 70** 4647 1-68*
62.5 4347 + 66 4486 +67

125 3886462 4283 +65

250 3406458 3434459

500 2754&52 2635+52

Back ground radloacnvnty 22 cpm, ** -* (p<20.002)

7, BERIFEE 38 A 13 40T, BRI O
Es &K : 0 pg/m/ o radioactivity # | ¥b 5 #k
&7 radioactivity 7338 H 4, ALY ARRJRET
» o1z,

2) HaitEES 4 Table | (o L7-. Table 1 |z
BWT, =F -z —7 VIIHPIEE T TOME
# radioactivity O HI K%, EsEBF .0 pg/ml/ iz T
AHET, (p<0.002) /- between assay {ZTH
DHRHVHHTE /.

B-F Jy@fic N E 3B NR Ik o e >\ T 137

Table 2 Effect of the ether extract from patients’ sera
on the unbound radioactivity of standard
curve by the PEG method

Unbound Radioactivity

without ether
extract from
low-E3 serum

with ether
extract from
low-E3 serum

Description counts/ F/T counts/ F/T
on assay tube 2 min (%) 2 min (%)
Total Activity
(T) 7454+ 83 100 7454483 100
Standard
O(pg/ml) 2683451** 36 25464-50* 34
31 2903 4-54** 39 2828453* 38
62 3047 55%* 41 2921 -+54* 39
125 3501 4+ 59** 47 3008 +55* 40
250 36704 60** 49 3537454* 47
500 4245465 57 4081+64 54
1000 46314-68 62 4780+ 69 64

Back ground radioactivity: 22 cpm **>;620.05)
3) RiRORF S AE S B/T o LR

H, BF BB VENLD N E2RAFTL

4L 4 Table 2 |z73¢. Table2 |, =Fr=x

— 7 AR — kit gRoOBik, Rl Es &
M PEG ikic W T, FEHEMMRICH 2 2 8

T LT, low Es ik # Nz 7= EEHERh#R D
Jint, Es JEE 1 0~250 pg/m/ {2 THEIC F/T /N
B> Tw5 (p<0.05). +7bt PEG Hic
i, BT Lo{& T % wmt@f%),mniﬁ
B Es NBINT Az Lid ot RIU—Hitks:
<1, D.C.C. . Tix B/T » -5, PEG #:Tix
B/T O F23380 & hlitkic THREEN H 5. LLE
X v, D.CC. R&Em®K* Hwic B-F SricBsELC,
» HREOMIERS DS, D.C.C. I X 2 kR Es 1%
BREELTWS LHES L.

4) B/T LH &80 PERFREE 3 40 MiEx
BRRATICH T, RIA ~O8E Rt Lz R
Table 3 (27 L7z, (¢) 470> radioactivity 23 K &
<, =—F V@ (JFE) i« BT * LA S ¥ 3% HT
DNEENTWE I ERbN S, 1B, (A)B) ()
SyYBIRFEE %, 0.3 M ) v RREIR AR O
pH (21X, Bz -7k,

5) 240BEFEOMFEPORMEE Es iy a
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Table 3 Effects of the serum fractions (A), (B) and (C)
from three patients on ‘“‘antibody-bound”
radioactivity after elimination of the ‘‘free”
radioactivity by the D.C.C. method

Antibody-bound radioactivity
(counts/10 min.)

(A) (B) (©)
Patient
1 616479 3873+64% 7439 89***
2 7130+87 43404-66* 7305 +86%**
3 6904 +85 5630+77* 71964-86**

Total radioactivity added: 17506 counts/10 min.
Bound radioactivity at zero (pg/m/) standard without
serum fraction: 7133 cpmt.
*¥*x> 1. (p<0.004), **>*: (p<0.002), **vst: non
significant
(A): 309 TCA insoluble fraction
(B): 30%, TCA soluble, ether insoluble fraction
(C): 30% TCA soluble, ether extractable fraction

Table 4 Effect of the acetone-soluble fraction of ether
extracts from sera on ‘‘antibody-bound”
radioactivity after cleavage of “free” radio-
activity by the D.C.C. method

Antibody-bound radioactivity
(counts/2 min)

with with
Acetone-soluble  Acetone-insoluble
fraction fraction
Patient 1 4928+ 70** 4645 1 69*
2 5107 4 72** 4833 +70*

Krﬁbody-bouna radioactrivitryr at zgro slandaﬂrdr
without any ether extracts: 4906 counts/2 min.
** . % (p<0.005)

LT, =—FAROEROMSY, wWIFho
FENRKE WD EED 2L PHADE 1T - 72k
% Table 4 IZ5R L7z, ArEIOJRENT, HMRE
Fhbb hHEEREC 2 v 27 v —, FFA »7
v MACHETHY, HERET DL, VR
BOFEISE N T £ P VISR TH D L D RISy
EEAFIALTEY, TO/BE TE N URER
WHIEE TH 5 Z LIRS R,

6) (a) W o RIA £257 v 7 IC THIEL 72
FFA Jps% Table 5 icmL 7. BEFMFE T O
FFA i3, =F 1= —FVICFEY T4% S h,
YRR R I Y 5500 IR S h T -,

20 % 2 5 (1983)

Table 5 Recovery of FFA at various
Radioimmunoassay steps

FFA
Steps Concentration  Recovery
(Eq/m/) (7o)
Patient | 0 1.403 100
| 0.065 92
11 0.161 69
11 0.052 —
Patient 2 0 1.424 100
| 0.052 73
11 0.114 48
111 0.045 —
Patient 3 0 1.393 100
| 0.040 57
11 0.108 47
111 0.041 —

0, I, I1, II1: Sampling steps (see Fig. 3)

6) (b) FFA {Sin& o % ikl (2), (3), (Fig. 4
experimental sample number M) ¢ bound
radioactivity ¥, Zh ¥ 1558, 1634 counts/10
4y < FFA 3EiRMoEE (1) o 1178 counts/10 45
IVmfil7n->7. bt FFA o@Efinizy,
Rl Es > D.CC.Ic L aWENVES LD 2 L
e H .

Iv. £ =

T A EERRER L LA S ATV S
RIA @ B-F SyBEICBEL T, MRS S £ &%
WL RETIENMOATWS, Slbhb
NI 21T - 72 D.C.C. #ix, Herbert &% 4%
A 2 ) ORBICER L TLk, BEL<
HAubhTnd, —EBBOTX 2 LT U RKBE
Wa oz Tk, SRR L, e
X BIEICES v O R R R EBR SR & FIF L
TW5. AilEBERE AR IMAE % "R+ BE R R B E I T,
Booh v bEVEWAY Vb ERD I L X
DA ORI E A 72, K Es g & iz - fE%e
HIBR &% 7 VR HERR AR & i+ 5 &, (RIREESE
Wi T BT o E/»E D b, £/ Es i
Nz 7B % R U — Bk o g & FIH
L7z PEG i THRFTL2#E, D.C.C. %7,
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B/T » 573, PEG #:7Tix, B/T oK F»d D
Wi B A B 7.t bt BeF SyEEOR,
MLifpksric X v D.C.C. s RIS Es & 0% +
LOEAESHTHS EEZ LN, SMIERD
24 L THRET L 72 #5, TCA soluble - ether
extractable 43 ic B/T » FH-#@Bw/-. +hbbH
JEE L EZ. SHICTE M EFBLTHOREL
TAER, WMEE L Ex 2. IOV estradiol
(E2) RIA |2 T, [l o lipid 7 i< £ Y immuno-
assay 2fHZE & H, fHiE underestimate I 7z Z
L X v defatting o QLEM: & BTV %23 557
BRIZ W TIRBRHFI L Ty, £ i,
3% FFA 7% Thyopac-3 JliE% @ sephadex W3
BEpE TR EAICTH L T b L L, Shaw 5,9
1%, Tao CPBA gic W T, FFA Ic Xk 3[HEX
Wy, TOBRFEIEETCEIHLLBREL TV,
Abivbhik, D.C.C. #ic T [Fifkic FFA
7, D.C.C. I & % GEBfEAL K Es g 2 fHE L T
WhHZEEWOMC L, £ OREL Esfi
L THERLEBRVWLOTH /. BH O RIA
W T, TF LT —FURNBERE T, L
7z FFA oy 749, nitHEh T Y, R
eV v RRER I X RO Y 559, MR
ML SN THEY, FRTETHWEO FFA 3,
D.C.C. » B-F 4JHfOEEEZ F L TWH I b

ST, E-AMED FFA #IRINL T* 0 28s
HrTHBHE, FFA OF VT Y{E# Es o D.C.C.
iC X BWEMNES A Bo/T O FH# T,

ZOX) nEFICk ViBE o RIA T, B/T
O ERA b HRIEE L L T, underestimate &
bz kici v, B-F 4pffic D.C.C. #F|H L 72
27 n A FEWED RIA Tk, ZOFELHER
TLRBERD 5.

x W
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Summary

Effect of Free Fatty Acids on the Separation of Bound from Free Hormone
by Dextran-coated Charcoal Method

Masami TaDpa*, Kenichi SAkaAMoTO*, Akira OkaMoTo*, Kazuhiro Iwo¥*,
Kei MiyaAMURA* and Hiroshi IKEDA**

* Department of Internal Medicine, Division of Endocrinology, Wakayama Medical School
** Department of Clinical Laboratory, Wakayama Medical School

In a radioimmunoassay utilizing dextran-coated
charcoal as an adsorbent of unbound hormone
after the incubation, addition of free fatty acids
caused an apparent increase in antibody-bound
estriol (E3) present in the supernatant fraction of
reaction mixture after the final centrifugation in
the assay procedure.

Such unwarranted interference by free fatty
acids was shown to occur at the adsorption step
of unbound E3 by the dextran-coated charcoal,
and the radioactivity due to erroneously remaining

E3 in the bound fraction was shown to results in
false elevation of ‘“‘bound”/“total” ratio, and
hence, underestimation of Es concentration.

Influence of free fatty acids on the determination
of Es and presumably other steroid hormones
should be taken into consideration for radioimmu-
noassays in which dextran-coated charcoal is to
serve as an adsorbent of the unbound moieties.

Key words: Dextran-coated charcoal, the sepa-
ration of ‘bound’ from ‘free’ hormone (B‘F sepa-
ration), Free fatty acids.
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