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»Te |2 % % MBI 2 AT T (B 440)

—9mTc iz X 5 Y U BREEFRO BRI

WE  fF* NE ZH*
At FR*  HPHERR

1P S S A

WA =W (R
®A e wE W
AE Fze

BEE ""Tcicks ) o 5@mE, CIS WARMMEMAS v P2 AV TRN L. SR 53+04%
(mean+1S8.D.,n=8) TH Y, IV v 7V —HEBRRBRIC X 5 viability 1% 92.1+2.3% (n=3) Th -7-. &
BERIc X B Y v ARESROEHOME T, B O"Tc 2L DR DK 3EOHERSRELETH o7k,
ULk X Y AEfkix Barth 50 5%KICED L LS LRFETH S EBbhik.

v U ARG BERTIE, EHY oK 2 MR B Lic. 85 14O Ti243 0.5 BERH, 55
2HD T12 12 6.1 I TH o 72, BB HORI T, BEABEZ, MICEHVEEHEL RO, BRAICR
M Ui, - OB REEAZ | M E THML, 20875 F—Iic@E L. ZhbnY Y 3REERD

i, S1Cr AW LRI URERE R L.

HMLMEBEFICIBNT, T Y v ~ORBAME N V< —h 2 7 THREWREAFER L. EA

30 534%, MM kR OERBTD bhk,

LLEXY, mTe 3y v iREHRO LR, ERERMIERICELZbDLEX bR,

® -]

Y v 3ER#% Naz 51CrO41-9, 3H-F 3 P 9 T
EWL, Vv REEE B BRERT TIcEL
HBH, "Tc TEMRT 3RA1T Barth 557,
Goguty 5%, Kansas City Gorup O, DD HTh
5. feko SCr TEHT 3 HEBEIERERL LS
B, ¥ rBOFIAX—=HRNDT (0.
320MeV), 7o H BV UF L=V a v AT
IABBITHBL TV AW, 9Tc 320D r T
FNUX—055< (0.140 MeV), Y vFLr—v a3 v
HATIZEBHHCBELTRY, Thick-TY

* EERSIERREE | R
OEBRSIERKE RIPIE=
R ST B R MR AR R
24t 5348 A 21 A
BRREZ  S34E12A 11 A
BURIGERAG - RETAIEAT 445 (& 960)
RE RS ERKES | WRHEE
7o 18

VAREER L THRET R, BBRSHEEER
HMICLDZ B2 LR TEBREEFELTVS.
bhvbhit ¥ Te RmMERERAF v FTY V8K
W BROEMORMNEIT 7. ¥cthi
ATy 2835 Y v " RREMBZHEL, &
bizk McBWTY v BROBBHHOBIE L 1T
ST D TH TRET 5.

p:] i

ERHAH

EBREI 8B4+ 2 C3H =7 2 & Fvic.
9mTe 2k % ) VS BREEMRS L ORHICET 2
EBRICIE, REABIRMLE D E72) v REAW
7o, FREREHE LT, EMSMERE TR
3 1HlERLI.

) U NROTEE

< YRBLIP L MZBIT B Y v RO
Boyum?® 0 HEEICE S - T, ~25) iRy
& Ficoll-Isopaque W EMSMICE: CoyBEL 72, BIR
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PRETZEEC, BRILEDCIIOEDIVK=
— VR0 2Nz, 37°C, 60431 incubate 44, Ficoll-
Isopaque BRI TV » 2 BRE 0B L7z, o8k
1%V v ~"Zkix phosphate buffer saline (PBS) % F
W, 2 [ElgEE L.

PmTe 2k B E b UNAREHREDBRT

1) 9Tciz k3 b bV v oSgRiEs

bhbhV e MRILBRIC TR L7 Fikic %
CLTiTorz. BEL7zE Y 38k 2X 107/ml PB
S B 2ml iz, ERAERNCTER L 9nTe R
MEREEBA X v MECATEILTHX v MREFHT)
0.5m/ (Sn ¥ LT 03 pg) iz, 540, =
{E T incubate L7z, 4477 Sn 2rET 37291
PBS ¢ 1[E¥EHL, Z0%Y v k% PBS 2m/
S E, Zhic 9mTc04 200 £Ci 0% 10
4yf, 37°C < incubate L7-. PBS 3 [Eg#& L
ek, VU SROBEERRE L.

2) JEGEERC X A ERROLE)

1) OFBETER L ¥Tc Eik) v %K% 6
El% T, PBS CEbiL, tEifEIRIC X 3 EREO
BOEBE L., T O6EEH O Y v RO
viability Z#at3+ 572912 03% FY T —
PERR R 21T 5 72,

3) fEEANCR T > FEMEROFMRB O B

~2%) Uik b ERRIMZ SOml R L 2000 rpm
8 syMEeb%, buffy coat #48%. buffy coat #
PBS 1 @gEH#%, T T Hkizky om
Tc BB ER Z 2 < 5. ZORBEEREZEDIC
Ficoll-Isopaque thEEILER AV, U v Bk e B

BREE, i/ REE, BROREE, RMEREHCOMEL 7.

YU SEREBERII T T AL v — VBRI E D 4y
BEL, ERERIZIBAY S RMmERE 0.83% Tris N
HCl i CHAM S ¥ TH-. KB FERE OBk
HEEEE 3 ENCHE—L, Mg 108 {8 Y o HkEE
ERIEL, Vv otEkE 100 & LA ofExHER
RERDI.

TYRIZHT D 90T Bl v R \KROBHFEITE
D&t

8@, A% C3H ZHiz. BRI &
12T~ vinfiig # %5 7-. Ficoll-Isopaque H

16 43 5 (1979)

WILETY v BR& syBEL PBS <1 [EIEERL,
Y v 3% - PBS @R (3107 fE/2 ml) 245 7.
DY oS EREBERIC BITAX Yy MR0.5Sml
Wz, =BT S54yE incubate L7z. PBS T 1A
Yedtik, U v Bk - PBS ®BiERkIiC 9mTc % 200
¢Ci iz, 37°C <1043 incubate L7z. PBS ¢3
ElgE 4, 0T Bk Y v & —[CH 7z D 6x 10
& 02ml), BF¥ARL V5 Lic. —f23ILL
L, R B L MK 0.5 ml, AFRE, R, B
g, O, TRELVHL, ToERLBHESR
HEL, *mTc &Y v o MRS &
OBER574h & Rt L7z,

E RZHITF S POnTe F#lY VRO BHRIHD

3E

Y v B D 90Tc I DWW T O EBRIRET O

EEREPD, b MR BEENR Y v BRI
AOBEICIROIME Hike Fvie.

1) 9mTciz X 5 Y v ERAEHE

@ BmAT5RAF v 2,3y 7 (ACD-A i 30
m/ &) Tk 200 m! 2755,

® F75RFv Ay 7DOE% 2,000rpm, 84y
Mzt L, buffycoat #78%. 455t iz buffy
coat & Ficoll-Isopaque HERILETY v
NERE T B, ARTIEESRR, VS
AR Sml CBESES.

@ Vv R-ERPERICETH XY MK
1.5m/ (Sn 2 LT 0.9 pg) Zjmx, |IRTS
43y incubate + 5. ARTIEEEEHFLY v
NEREPAERSmMI ZBESES.

@ VoK Tc # 5SmCi Nz,
37°C G 1043f incubate § 5. =D, LR T
3EIGHL, HBICAR0mI CRESE .

2) g OBIE

9mTc Y v B (R 20 ml (TiFlE) &%

BRE~THIDICHET 5. RRCT < —2 2
7 TSRS M BET 5.

X in

1) 9mTcO4 iz k5 b b Y o EREEMHR
2x 107 DO & kY v Bk E 99Te 200 p#Ci T
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R 7 TR L. 3 BT R O RERE
5.3+4+0.4% (mean+1 S.D., n=8) TH - /.

2) HEEtEIc X 5 EEROLH)

T 6 [Elghiic X 2 BB KR L Table 1 2
RUTc, VU EREAERR U b o TcibEhEo 99mTc
FERAIIXIEOWENLETH - .

3) viability o gt

ImTc gL Y v ER % 6 [B|PEE14, viability
ERREt U7, vialibity X 92.14£2.3%, n=3 Td
-7z,

4) b b FHEMIROEHRBOZEDRE

t Y Y SERI05ES 72 ) DURAEEZ 1008 L7
B b b A REMERO A RRERE, BURER 115+
5.9 (mean+1 S.D., n=3), BiEk 1074+3.5, FRiEK
33.0+5.3, ifi/IMR29.74+3.2 Tdh -7z, ERIEK,
HER, VY ROIECESS WRMIR, (/MR
BIEFBETY v RO 13 ThH 7.

5) <y RZRITSH ¥OTc iKY v ERO i
TH S s & MBER 5310 0 BRES

Fig. 1 iz 9Tc 3Ry >~ S5Rko> it e &
LT, STe SERY o BRiE 2 Ftk oMK
RRUT. MR IR s A L,
PR WS 2D Tiz 1% 0.5 RefH], & 0% O Wi
W3 BHD T2 1X 6.1 K Td o7z Scott!® @
K% v T lymphocyte pool size (LPS) # &3
5L, YL T recovery 46.6%, blood lympho-

cyte count (BLC) 5,464/mm3, fEER M kE 1.7 m/'3),

blood lymphocyte pool (BLP) 92.8 x 105, #5 1 4§

Table 1 Changes of labeling efficiency of 29 Tc labeled
lymphocytes by repeated washing

Labeling yield (%)

No. of washing

Mean SD

0 100

1 22.8 1.2
2 7.7 0.3
3 5.2 0.2
4 4.1 0.1
5 33 0.2
6 2.6 0.3

Each figure represents the mean +1 S.D. of 3 samples.
Free 99mTc was removed by washing three times.

cpm/0.5ml
104
104
&
2
10—
T T T T T
0 I 2 3 4 Shr

Fig. 1 Disappearance curve of 99mTc labeled lympho-
cytes from blood stream in C3H mice.

Lymphocyte disappearance curve showed two ex-
ponential components, half time of the first component
was 0.5 hrs and that of second one 6.1 hrs, respectively.
Recovery was 46.6%. Blood lymphocyte counts were
5464/mm3, blood lymphocyte pool 92.8x 105, and
Lymphocyte turnover rate was 33.3 times/day.

0 0 R D REZ To, 52 450 0 Rl @ Jif
fe® Te &+ 5% & To/Te i 3.6, recirculating lym-
phocyte pool (RLP) 334.1 x 105, lymphocyte turn-
over rate (LTR) 33.3[a]/H T&h - 7=.

Fig. 2 iz 9"Tc i~ v 2 ) v ~IROEHRI T
O x cpm/mg TiRL, Table 2 13y AL
RRIZxH T 2 FIBER O BHREPE 2y R TR L 7.
9mTe i~y R Y VS REAERKZ, Bk
FHERE L, BARDKIAT% B bhicdd, 20
%, BERFRIZIRAD U S RFHIR 3494 % Th - 7o i
BTt 1 R = CRREIC LR L, 0
BIXZOKER MR L. BIMERD Y ORH
BRARETREE TH - 722, MEEOHHEIR,
1 R DIXEARDIS~20% Th -7z, FFlig
BB ERDY OBHETHEBRY, FiEgkL
KR BEZ R L7, FREEOBHEERE
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ARD20~28%% 5w, WL L TEREOBEH
R AL, BRIEANR LY, EARDOK S

cpm mg
120
1004 @—@ spleen
O—O0 kidneys
| B—& lungs
B—@ liver
804 @—@ heart

0 | 2 3 4 Shr

Fig. 2 Organ distribution of 99mTc labeled lympho-
cytes in C3H mice.

Immediately after the infusion of labeled lymphocytes,
high radioactivity was detected in the lungs and it
decreased rapidly in the couse of time. Radioactivity
of the spleen and liver increased until 1 hr after infusion
and achieved plateau.

16 #%: 35 (1979)

~6% DI EEE R LTz, DI R RIEIE 2 R L 7=,
0) Lt MBS 9mTe kY v RO AR
D BLEE
Fig. 3 99"Tc @ F HO Y v Bk A304)
‘O TFHATGER L. FREZSTHOS
HCTEMZMAEDBE T 7. RV > Bk
IR L TV S 0 ER0 B,

% £

YmTe 2k D e b ) U BREEHB LR, 20
EHRIZ, bbb O TIXS5.3404%Th Y,
Barth® 1~29%,, Gobuty 5% 2~49, kX ) L0 B I
KfERE B, bhvbhi Table 1 {27R L 72EkiIC
Y U BRE R U TR, MR T 2 L DR 2
WIZ 3PS T IMNEEZ NSO T, bhbho
RRAEIE ] T 3 [HgeEic X - 7-. Barth®, Gobuty
LY X 2MEEEHEEZHVYTWS, bhibhofER%
2 AIEE B OEMRTA D L 7.74£03% L b,
o OEBERLY 2~4 FFRWHEREEL. Vv
SERE OOMTe THEGRT DB, HoX M Te ¢ ¥
Y v ERE RS L, %01 SnCl2-2H20 10 pg ¢
BTT5HEEHNTVWSR, bhbhix 9"Tc
FRMEEFHA Xy b2 ) VA BREB~LISHL,
¥y FMBIGHKETRE L2 Y v oVERIC MTe 2Nz
DEHERHWL. ToRFEICZEDE MY RO
viability i%92.142.3% LR+ &R TH o 7z.
BGEYEGC X 5 Y v EREEER, R 2O Te 23

Table 2 Organ distribution of 2°mTc labeled lymphocytes in C3H mice

Percent injected dose of radioactivity

Organ

5 min 30 min 1hr 2 hr 3 hr 4 hr S hr

Blood 23.142.8 16.3 8.1+1.1 59+40.8 6.2+0.4 4.740.7 4.540.7
Liver 62+14  20.1 28.4+45.1 20.84+0.7 24.440.8 22.940.9 22.843.6
Spleen 0.0440.01 79 14.6+0.6 149413 16.0+0.4 19.540.8 17.740.6
Heart 1.240.8 0.2 0.2+0 0.240.1 0.34-0.1 0.3+0 0.34+0
Lung 46.54+-0.2 11.9 119434 6.240.4 6.3+04 3.4+1.7 3.840.1
Kidney 2.74+1.6 5.0 5.540 5.6+0.7 6.1+0.4 5.740.1 6.0+0.9
Total percent
recoverable radioactivity

80.0+2.1 61.4 68.7+10.1 53.6+1.2 59.24+1.8 56.6+4.0 55.0+4.0

C3H mice were injected through the teil vein with 6 x 105 #9mTc labeled peripheral blood lymphocytes and killed
at the times indicated. Percent recoverable radioactivity was calculated by dividing the cpm of each organ by total

infused cpm.
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Fig. 3 Organ distribution of ?°nTc labeled lympho-
cytes in patient with polycytemia vera.

Scintiphotogram was taken 30 min. after the infusion
of labeled lymphocytes. The accumulation of radioac-
tivity on the spleen and rather poor uptake on the liver
and the lungs were observed.

& VBRI 3 BILME IR SRS AT I B B R
ICHERIIC BB ERBO L - 70, ERICIX
3 A% D ERRI DT AT OB L. Bk
CIS % v b Z W2 ) v BREBIRER D Sk
WHLES LbELRVWHEETH - ..

<y 2 i 9nTe §ER Y ~ R ORER A
T, Y v ERITEAER, MICIER R
WiKEEE (EARDATY%) 2380, ZO%ERY
WAL S BERIRIZIZ38% Tholr. ZOHEE
XY v BRO BEER BN LER LD D
L&z bhiz. Barth 587 L EABEE, Migic
HEARDS0% DS EEZ B, ThIABERFAICH
DUARHHRIZIS 4% Thoct BELTWS.
R, AP Cik L bicEA 1 % E TF 4 Dk
N LA L Z0B—EOKEL HERF LI, BAL

HEH Y OHBURRETH A% L MBI TEL D S
~8 fEEVHUNREZ R Lz, T OHFT PR Y
VSEREE FEEABEBTHHILERLILLO
LWz X 9. ZoOMMOEE TR IKE 2 R
L7z, Zhb ORI MmOBEmE S1Cr & v
bhbhoBgY L kERL, Tabb %Cr
WY VAR AW T RADOFER T, HEAERE,
Jififigtic 7 AR D 22% DR & 3B, FERFHYIC I
DU S % O EEIX 1.1% Th - 72, JTE,
IR EABEREREREARD 25%, 24%
OISR B, FOHMML 5 Re#ix32%,
16% Td »7z. Barthd 693 ) v ~FRE 99MTc T
sk, SnCl ygCEITT 5 &, SCrigiky v 3
RERAWEHEA LIBESHOBMORNDZLE
B L. L Lbhbhd SRV 5 THE
WUV v BT SICr 2 V- BlEE L R U
SAOMEMERL, Z0OH» 5 bELEHE L
Wz X9,

9mTe WAk~ 7 2 Y v BRO P Rl 2
HEEZRL, OO 5H L ThickHE < Wik
FTHHED 25TV, SICr W~ AL
FabhbhoFERY ¢, ¥/ Scott BV
McMillan® & o 51Cr E# Y o <k &2 Hv 7z AR
TOBETYH, Y v B8R 2 FE 0D dh
¥RL, ¥0Tc WSRO ERER L —L
7z, BBOFOERLEADEELD L, HEiMi
O 1A, BRY v Bk S B, e,
FFg~IE s h s 20icEL, $2Hkmficd
> TRX KB/ A~ATIEEN D 2OICEL SO
LEZ DN,

t MZRWT, B v BROMBER I OBLE
{7, Fig. 3 I RLERIC vy ~—H AT TR
Wy vFh A tgeBie. ZOHBRY v BREK
1% 108 ERALLETH Y, ERICHAWS 9mTc i1,
HHEHEBOEN S D% 5~10mCi SE L L.

9mTc e Y o N EREFANT, Hv~v—h AT
CHSSME ARCBEL, FRc Cr i
YU BRT, VU ROBIBEBE TSI L,
ERPREYIC Y v BREBNAR & ARHT T 5 LICIER ICH A
LRBbhi.
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=
Y v gRix CIS RRMEREHA X v F 2RV,
¥ v NMETCIETHOEE, ¥°Tc CEBTHZ LI
Xy, fko@MELY, BAOERSh. 2O
#R (% 5.340.4%, viability i 92.1:£2.3% Th -
Tz U U EREAER L e WilERED 2O Te 2 ER Y BR
CIIX3EDEENSLETH o, vV AR
% 99mTc {8 ) o BTk & v 2 Mt
L, STk, Ml AR, PR LB
LTW., ZhbdbofERix 5Cr Ef~v R) v
SNREACBYERLFACEREEL. ZOR
2o LAESEIEN . D EELONK. E b
IZRBWT 9Te Bk bV v A ROBERDHE H
ve— N AT CHERERI LERL.
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Summary

Blood Cell Labeling with Technetium-99m (IV) Studies of Lymphocyte Labeling by %~T¢

Shin MATSUDA*, Tatsumi UcHIDA*, Tokuo YUur*, Nobuo MIURA¥*,
Hideo KiMURA*, Tetsugoro TANAKA*, Tsuyoshi AKITSUKI*, Hiroshi YOSHIDA*,
Shigeo KARIYONE*, Masaru SAITo**, and Toshiyuki KipA***

*The First Department of Internal Medicine, ** Radioisotope Laboratory and
*** Department of Radiology, Fukushima Medical College, Fukushima

Lymphocytes were labeled with 99mTc using
CIS kit for labeling red blood cells. Labeling effi-
ciency was 5.34+0.49% (mean41 S.D., n=3).
Viability was evaluated by supervital staining with
trypan blue and its value was 92.1+2.3% (n=3).
Repeated washing of labeled lymphocytes were per-
formed in order to observe the changes of rates of
99mTc activity from the labeled cells. Free 99mTc
was completely removed after washing three times.
From these results, this labeling method was con-
cidered to be better than that of Barth et al. already
described.

In the mice, disappearance curve of 99mTc labeled
lymphocytes from blood stream showed two ex-
ponential components. T1/2 of the first component
was 0.5 hr and T1/2 of the second one 6.1 hr, re-
spectively. Studies of organ distribution were per-
formed in C3H mice. Immediately after the infusion
of the labeled lymphocytes, high radioactivity was

detected in the lung and its radioactivity decreased
rapidly in the course of time. The radioactivity of
the spleen and the liver increased until 1 hr after
infusion and achieved plateau. The organ distriub-
tion of 99mTc labeled lymphocytes was similar to
that observed with 51Cr.

In a patient with polycytemia vera, scintiphoto-
gram by gammer camera after infusion of 99mTc
labeled lymphocytes was obtained. The accumula-
tion of radioactivity on the spleen was detected at
30 min. after infusion.

99mTc can be labeled to mice and human lym-
phocytes efficiently without any damages of the
cells. 99mTc labeled lymphocytes is quite useful for
experimental and clinical studies of lymphocyte
kinetics.

Key words: 99mTc, lymphocyte, lymphocyte
kinetics, Organdistribution
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