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The Red Blood Cell Uptake of ¥I-Triiodothyronine
as a Measure of Thyroid Function
2. Methods.

By
Fumio Kinoshita, Yoshio Yonahara, Hiroshi Saito,

Jvuro Arai, Eisei Yoshihama.
Okubo Municipal Hospital of Tokyo

The basic technique of the red blood cell uptake of B¥![-Triiodothyronine, developed by
Harmolsky, was investigated and was evaluated to find the possibility of simplifying
the technique.

1) The warious tracer doses were adopted, but the uptake were consistent in the
range from 0.001 mcg to 0.02 mcg/0.1cc.

2) The uptake using non stoppered flask showed lower value than that using stopper-
ed flask.

3) The period of incubation were studied for 0.5, 1 and 2 hours. The uptake cor-
related with the period, but the values of 30 min incubation were also significant in the
differential diagnosis between euthyroid, hyperthyroid and hypothyroid.

4) The radioactivity remaining in the red blood cell after every washings were
determined in each times. Even the counts after first washing could show significant
differences between euthyroid, hyperthyroid and hypothyroid.

5) The determinations were performed in duplicate but the results showed no signi-

ficant diiferences.
6) The results of .store blood using A.C.DD. (within 10 days) were almost the same

to those of fresh blood respectively.
7) Correlation between the red blood cell uptake of 3-Triiodothyronine and the

hematocrit was seen significantly.
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From these results it is possible to simplify the Hamolsky’s technique and further,
according to the possibility of using store blood this test will become a excellent method

of the routine thyroid function test.

EEPRERE IR TS 1 ISR L2, Zhik
BB O L LB 2 T 3 0E E, AR
Hamolsky B o [E vk 2 JLiz Loz, AE
TixHamolsky 05z iz OAENLBETL,
PER TAER 5 B2 ET 3 Z R —RAER
HIEBINZORPT B REE L, HlL
DEMOFFE THHF L7

Hamolsky @EER T H~5 L,

1) HEEH (0% B Y] 0.1cc, ~3
Y v ik A.CD. ¥ % aA RRBRENICEIR
110cc#5[< .

2) B Triiodothyronine @ 0.001 ~0.012
mcg/ 0.1cc ( 100~ 250 X FHF) DENITIEE
S TR 5.

3) 10cc#&fF7 7 A3 3cepIftEF AN, T
iz 0. 1ccoFER Lz BI-T: #MmZ 5. ¥ 2
HHAVERR T 5.

4) 37°C, 2WEf7 7 A3 REE Lo, iR
T 5.

5) H¥RABTICIoMmKlcczrE <Y P TA
., well-type scintillation counter THigEz
WA, BRHEEESIC.

6) ZhF@4r30004HHRT 5 4rRTEL L L0
Mo MmAEE R E, 4k T5 ERED

T Yo AR RO BE % 5 well-counter
TH#E L, BRIEEETIL.

8) Haematocrit #3l.

9 251 BITR 7 AR THRMBRETR(%)
FHHT 5.

Fhr RAEZH THE L7223k o sUZEB T
ThH3.

1) NaBl ) BI-Ts ogriftEREEHEE

2) BIT; oy

3) 77 RaIDBOER

4) Incubation R

5)  ARIBROAEAIKIT & B PO EE

6) 28R

7 R (ALCD. ) Wk AR
e S

8) Haematocrit mEE

LBz nacm <ihid Ui R 83 5.

EiER

1) Na ¥ 3 BILT; pzRfBkERE

Na B » BT oiRmERERR 2 L+ 3
HEYT, HEpREERIE O E A pk it C R I AEaETT
YERE & IS 7172 4 8 IEE 1080 e 255 42
& LTForz.

Na B oyEingix, BU-Ts ookt
EWER[EMEV 722 B X 9V L7-. U BEO R Bux
FRIFR & EAKTE O BT 2 7z, L off
B3Eigomn T, BIT: ol ikvog
VCARIERERE X BT 328, Fo v @B
Ty, IEHEEJUHEE O M GE o 2205
h, E¥io 5 E oS08 THLRIEEELL 5%,
TLHERELS. 0% D fEZ- R LT3, Z R IZX L,
Na B 12 k 28103, 1 E TPk 887545
D Jads, TEH#16.7%TCHERE20. 2% D FZR L7z

%/100H
40
'\37'6 -~ Hyperthyroid (4cases)
3sr kY —— Euthyroid (10 cases)
30t "\
(28.0) 27.6
255 w298
2 202 Ll
=« ) ~+19.0
= (17.1) ¥ -
wnq P (3-4 ;R'
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¥4 30202 02

i- 2 3 4 5 mals
No. of washes
Fig. 1. The R.B.C. uptake of *I.T, after
varying numbers of saline washing of the
red blood cell in whoele blood from euthy-
roid and hyperthyroid subjects
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R, 2EEHDETIE 1.49%, 1L.9% R L, 7
ACBERZRDT, AHEMOZIAD L,
237z,

2) BIL-Ts oy

Hamolsky DEEI2IZB-Ts%0.001 ~0.012
meg/ 0. 1CCITAEMRTHML, o 0.1cc? 3
CCOMWEITING 3 X 2T 3 3, Tz iz
BILTy #0.001 ~0.02meg/ 0. 1cc OFifE T~
OBEEICHRL, Zo 0.1cc? 3cco Mk 12 in
A, Frommhicitco BT FinBREnss
PHEZ OREFIOFINIE T, FoRiEbE1E
TR L.

Table 1. The R.B.C. uptake of *'I.T,

from whole blood in various concent-
rations (30 cases)

0. 021:g]0. 01 g]0. 005ug [0.0025g]0. 001
concent- 17701 /0.1 /0.1 | [ 0.1 |ug/0.1

13.6% | 13.0% |13.3%

R.B.C. ‘
el 114.39414.0%

RESIEWCEH LT BT #mEREEER M
O THE» OHEIMER 2RO 72D AT, ZONTIX
BFREOEI L hot,

3) 77 RanBOERE

20ccnBA7 7 221z 3cemmikE Ah Z il
0.1ccoBFEM L7z BI-Ts 20Z, ZhZEBE
B LU TRNEREREZHE T 28C7 5 R a0
DR FSEIERIC T T8 . ,

BRI EE 2R DML T, EWE 26, JiiE4
Blzssfsme LB, & LERO/IT <<k
LA o EROMECHE LEEZ R L.

Table 2. The R.B.C. uptake of *'I.T, with
non stoppered flask

stoppered ﬂa.sk" gggkstoppered
Euthyroid 12.6% 9.8%
12.49; 9.6%
26.0% 15.7%
Hyperthy- 35.0% 21.09%
roid 22.5% 15.29
19.99% 13.1%

4) Incubation % E
Incubation ¥2ix, FR2IIFIHNCIIIEIREEE 1
AL, “ofmidREEZ AN TT27:28, Tok

HAREE SO P & RE 1234 #10%

W3 HREZS > ¥ Wasser-bad # (il L, Incubation’
DOREIE304, 604, 12043 238U, S5t LT
TEHZI3F, FOHER 208 o Mk 2 6/ L.

T ORERITFE 3 LD T, FEHHEL3ME v 30
4, 12.7%, 604y, 13.1%, 1204, 13.89 L34
R EFER LR, IEWE L UEEDSR 2 16%
2L B, 304%, 604METIX13ERI2EAS, 1200
TR IBEIFR 2B, 12043 Tix 13@sh 1 14 9%
EHEEEZR L. Zhicsh Uit o ¢ 30
4r, 21.9%, 604, 23.2%, 1204%, 25.99% k@
ff & JRITAED BFH 3 223, 304 Ci 2081 R 19
23,6048, 12043l CLX-LMA16% DL T 5Ho7-.

Table 3. The R.B.C. uptake of "I T, after

incubation for varying periods at 37°C from
euthyroid and hyperthyroid subjects

Period 30min. | 60min. |120min.
Euthyroid [Average| 12.79| 13.1%| 13.8%

12013 | 12/13 | 11/13
cases | cases | cases

Average| 21.99%, 23.2%| 25.99%

19/20 | 20/20 | 2020
cases cases cases

(13cases) | 162>

Hyperthyro
id (20cases)| 16%<

5) FRIMBRDEAKIT & B P o [al1%k

BTy FimERBEERIE F 0 e 4FEgA
WoREWD B, BEEREEA KOV OEMKE K
BILCIRADT 32, ZoWAKIERE T FikE
THRETLTALNZDOTHRD I & g RAA
il

Bl L IR R 5215, JUehE 15BN 6l T ik 3 4 A
KT D BRI T o ATREZEHIL, S5ME 3 T
LZEFTC, RROPEMEE LS 2R o mMml
T, EW:EFE 1EE26.1%, 2[HE16:3%, 3[ME
H14.3%, 4[EH12.7%, 5@EEH11.2%ThH3 D
I L, USRSk T, 44.7%, 33.9%, 29.0
%, 24.3%, 21.0% CH->THihz Ol omE ¥
CRTHTHHOZIN L D ES LLAL .

% Z T oEIBEBC, ERE L FUEERE
WEN3 &Iz, MEOFEFMEPETIT IhiE
HBE, LEOPEASTIE35. 0% 08 L THY, DL
T 2BIH25.0%, 3EE22.0%, 4[EH18.0%,
SEEL6.0%L 2D, o5 TR
[Earz 5 L4 EDMIT B,
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A e Hyperthynmd (15cases)
W, =— Euthyroid (21cases)
40} Al
i ‘\
. \\
35 B \3\3-.9'
30- R
: e 20.0
" f26‘1‘,l ~
25}- , 243
2 LR TN
] %
Y] 1 :
S 20
\:(16:3)
154 ) w'
(12.3)
T (1.2)
A0
8
n
1 L L

SR I L
No. of washes

irig. 2. “The R.B.C. uptake of 1T, and Na
3] after varying numbers of saline washing
of the red blood cell in whole blood from
.euthyroid and hyperthyroid subjects

B 1 (A B ok Tl IEHEE21607435. 0% & &
A1 d DR L, FoHEAE 1560 £8135.0
F#Z, 2@EETIE25.0%0BEFEICHT LY
W e D T 00%ELLEsSh, 3HED
22 0% W EEE1MeRZR W EEBL, 4EE
“TIx18. 0% PHEFEN TUHEED 1HI 8 Z h DIF
“C, 5EEM16.0% ik 1FSoREE L

oz,
Table 4. The R.B.C. uptake of "I.T, after
varying numbers of saline washing of

the red blood cell in whole blood from
euthyroid and hyperthyroid subjects

!t No. of | *I.T,

Euthyroid | Hyperthyroid

| washes| uptake (21cases) | (15cases)
1x |-35.0%> | 0(0%) |15 ( 100%)
2x 25.0% > 0 (0%) |15 ( 100%)
3x 22.09% > 1(5%) |15 ( 100%)
4 x 18.0% > 1(95%) |14 ( 93%)
5 X 16.09% > 1(5%) |14 ( 93%)

6) 2ffkoz=
Hamolsky t 1 > ®fEFICHN L 2 B siemk
L, ZOHOKLIFHIPLVELTWBAHRRIZ
(AR A TCRREEAT 2 28k r 1008 DRER]
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fFo TR
FEEIESENMLT, T 0 HEIX0~
1.2%7TChYy, -'f?zfé.l'é”'% Lt 0.6%T, 2o
WZFRA EZT B ho7z.
Table 5. Difference in duplicate samples of

the R.B.C. uptake of **!I.T, from 100
cases

R.B.C. uptake
average of diffe.
rence in duplica-
te samples

o~ 1205 | 0.6% |

R.B.C.
casesuptake
average

R.B.C. uptake
difference in du-
plicate samples

100 | 15.0%

) AR & 2 PR mBEREEER

A.C.D. #MAWTI0HRREICANRE L.
¥R & T & 5 o mBRFEER 2 ME L7,

S IEH 136, TUHERE 6 B, (K TIE 1 BT,
F O3k TEN- TI0F MHEFLL & B 12 5T
Ml U R BRI EE 6 20N (T, IERHE
VIR T 12, 1% TH B OV L, SRR
1312.6% TH Y, TLHEAEIFEEN TiX28.6% %2 D
VTR UARAEIL T1328. 3%, & TREEHEML 7. 4%
AV UIRFEIE 6. 6% Tl o RZE X2 <
ZWRREEO L b T RERG THE L THFRE
ErAD A0

Table 5. The R.B.C. uptake of '"!I.T, from
store blood for 10 days

store blood
cases for 10 da- | fresh blood
ys (ACD)
Euthy-| 14 Range | 9.4~16.4%]| 9.0~17.4%
roid " |Average| 12.6% 12.19%
Hyper 6 Range [17.8~42.425/17.3~39.2%
thyroid " |Average| 28.3% 28.6%
Hypo- 3 Range 6.6% T7.49%
thyroid Average 6.5% 7.49

8) Haematocrit mE2E

Haematocrit {Eix #10-Ts 5 mBRE RO HE
WEEL, 7T 0% WCHE LMIEZITo>T5
O TFDEERDG, Byriz-—6IE T E6HINER
<% Htffi & ¥I-Ts fRifEEEER &0 B2
HEtLTh.

FOMEBREIROME ThHY, &/ Ht {EHZHE
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Fig. 3. The correlation between *'I.T, R.B.C.
uptake (R.C.U.) and Haematocrit (Ht) of
female Euthyroid (96 cases)
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DEREHTPEELRTEZ2THE Y, M
I FRIMER 2 AT 2 o TEmoliE Ht o
B, RIFIC & B H o JaekaE Y B3t o akbo
BHEHLEND, FEETER I ZEF R
T, ZOEIEEOFIED—o—2 % —h b
L, BEIHERAEOHM Lo REHIc T 8L
7z.

Fe3" BTy & Na B 5 T2 ok
RE L2, Na B @34EAKE 3 1EO
Yo Tl sREREE O AR BRI S S 7203,
2EIDERE R L, IEHH L TEEOMICEED
EEIRLNALDTOIH L, BUIT: @Eikvo
[E] 5 & H 2 M ERES S D BB D ERRIE b 72 38,
E DU OEIET S HEMCEROZER D Y, ¥
ORI E FIRDRI DL o7z WP o
MEIZER T BIIRR B,

Fem A Lz BI-T: 13 Propylene glycol
VW T, T o it 20~50me/mg T % % 23,
INEFMEBERINT 256, E0RIT L Y BTy
IR IZE LT 2 NE N LS L7z, Ha-
molsky o FEy:21 0.001 ~0.012 meg/ 0.1cc

AR FASHR S5 H234 108

EEER LT B AR, well-type scintillation
counter TE ¢ 3 &, 0.012 mecg/ 0. 1ccll |
TH 3L 2MnEs OFBEA10T 2B A%

LABEL A, T 0.001 meg/ 0.1ccll Tz
72 % LVE2 T RMERODFHELE AR F R RO A4E
WA B 0 TR b FHB L 2 E FROMEAE
by, BEb BRI ELEEIRERS. £
LT 1% o MmE RN o KT 536k
Blc kgD Lo, Wang Yendh 1z
BU-T3m 3 #HE <12 & 1 20000 ~55000 cpm i
BAIZEZOEREL —F L, ThlfTiER
DI R, Robbins?®) i34: A7k THER L 7=
BI-T3¢ 0.1ccA’ 3 x 10%counts/min D HHFBE #
RTFRICEARETRRE LT3,

M%7 7 A AN TRIBRET 28, Zo>
7 7 A2 O[S EICEE L RTT Embh
%23, Hamolsky 1280055 L 3% Avtw
otz k3 THB, Ureles #3303~ h i
FL, BOZCEHEENEART B L3RR, FIC
5% COx 21 LIAL L BD o784 & FEifC
% EHE LT3, ZiaERK CO; reten-
tion z 4= 5 HAED OIfgE 0BG 24 HiE 2
RIDEEZFEEZL I LN S, S LEDL Wang
Yen*Wp Il £ oI FEERD A L2 E v 5 A
YH5. REORFIE2EOMLT, o
BRREI M LS L EMER L.

Incubation 284 2 2 ik m 2EH %
B LLELTBEDT, “hBRIZNGTT & &
4 NEW, Hamolsky®) iX15~304 12 T &
VOERE & TUHEEORCE RN b B8, =
AVERER & HTHEINT % L=, Wang Yen™
% incubationd FERVCEE T — 3D 5k 2 £, &
FRef X W BRI OB B —F7 5 L3RR T w32,
TOHR 1 FFHOKREBRBERL T3 v, Hf
L Woldringix3043LL_F, Friis 3 2 B:RILL_Eo
Incubationiz 72T H FROEIIMI 2w~ & L
T3, FkzixIncubationdEFAL %304, 604,
120 43 @ 3FETAHUBET L, 53R LR,
305 DBRPRT b FAPWTHEIE1 B B DT, 304
LR EEOBRBEERII LI T3, RS
OEEDOEETITIE, 2 RO BK Lk L
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ST AR L Haematocrit @ &I1T4
MR TEET B, BRRESEGO Ht
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Is'y OFERTE Ht BAE e EREETHIHE
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ghghc, sBlh7RRECELYRLESE, £l
FEARE R T Ht & FRMmBRIEEER 0 FATRIR
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B3 L E- Huww b b FEnWBEERE
FLi & LT3, X Wang Yend) 3 420
AOTERED BI-Ts FimBRERER 8] T BE
L, BFEREEDZCE .
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