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Studies on Radioctine Colloidae Nature affecting

Phagocytosis in Bone Marrow of Rabbits
by
Yasuhiko Ito, Kunibumi Takahashi and Tachio Sato
Department of Radiology, Research Institute for Tuberculosis,

Leprosy and Cancer, Tohoku University
(Director: Professor Iwao Kanno)

The effects of various colloidal preparations on the distribution of radioactive colloids in the Reticu-
loendothelial (R-E) cells of the liver and bone marrow of rabbits were studied.

As protective colloids, Sodium chondroitin sulfate, Gelatin, Dextran, and P.V.P. were added separa-
tely to **¥=In solution which had been prepared by Wagner's method.

Besides these colloids, 1%Au colloids of 50 A or 200-500 A in diameter, '*In-sulfur-antimony col-
loids, !*#mIn-stannous oxide colloids, **nTc-sulfur colloids, 9mTe-gulfur-antimony colloids and *Fe-So-
dium chondroitin sulfate colloids were used in the experiment. Tissue results were expressed as the ratio
of net cpm per gram of marrow to that of liver i.e. marrow to liver ratio.

The results were as follows.

1) The most significant bone marrow uptake was demonstrated in the marrow to liver ratio of 1'8mIp-
Sodium chondroitin sulfate colloids, 3.1 times as great as that of 200-500 A %Ay, This value did not
reduce significantiy in a sterilized procedure with Millipore-filter of 0.45 micron. '

2) The marrow to liver ratios of **Fe-Chondroitin sulfuric acid colloids and ®»Tc-Sulfur-antimony
colloids were slightly higher, compared with that of 200-500 A %8 Au colloids.

3) The ratio of *™Tc-sulfur colloids and 3=In-Sulfur antimony colloids were nearly the same as
that of 200-500 A gold.

4) The autoclaved colloids which were prepared using protective colloids, such as Sodium chondroi-
tin sulfate, Gelatin and Dextran, were taken up less by R-E cells of the marrow than was 1%6Au.

5) The number and size of radioactive colloids are important factors in the phagocytosis of bone
marrow R-E cells, however, the greatest factor affecting colloidal distribution appears to be the physico-

chemical nature of the protective colloids.
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FORITFORES, ¥, HESFCIoTHESH
5.
BED L = 5, ¥Fe, Fe O EHANT ery-
throid precursors # 5 ~L3 % FEE 1—HRAYT
founted, Btz v A PRV EHAF ¥ =
v 7%, active marrow OSMEMBHELL
THERERY 52, SbEREOF, FiER
ORIFLWE & LT lfESK E. FREA T «
v DR L0 FRT O ER EET 5 LEN
BHHH, HhHE= w4 FoERBETSChET
DORFIIZEAENTAF «» = v 72 AL LI
LOTHB.

Hayes K% ¢ Ga-labeled hydrous ferric oxide
a2r A Fick hIT~oER»3D <, BHARE S
ADIED ABE KL TERI X HHE LTS
M, EEERASCELT LML TV, F
BiA¥ =/ ChETELELAVDRTE
Fo AU = om A N, O 80~90 U hilTFiciE
AR5 B DAEh B
WEFDY PEoTFOBRERE L RE .
I, Beies 3 53R O S b b EEEPIE L
ERT5H, B0In o2 e A FJERESPRD—
kA7 Wagner HOHEY T, FFRIRE SAD
JERH 98Au 2 v A F L REN L. FHE DI,
B, BEOCHT 5RO Mo b rIn %
B, Zff= =4 FORF, ‘BREINRE S{ERCO
WTEREYTT®, LB~ OERAER
ThHbHE 5 REELYHR LI TRETS.

RRHE B LUHE

B2~ 2.5kgDIEHFREM ., FHLE
iz, eIn, ¥aTc, %Fe 35 L0 PAu TH
5.

I. 2= FOjEH

A. F#E=r g FORES

waln = w4 FOFRBCAGIRE= = 1 FiX
WOBYVTHS.

Sodium chondroitin sulfate

m.w. 40,000~50,000 2%

(Ch-s %)
Gelatin 1%

HAREERSRFESNEE H30% 115

Dextran m.w. 30,000=£15,000 1%

Polyvinyl pyrrolidone

m.w. 12,600% 2,700 1%
(P.V.P. X%

Zhbofie, *Te = r A VBRI ES
#uf- Hasting Radiochemical Works, Inc. @i
b7 vsEv (Shy S LW =wA FHwic.
B. == A FOFRE
1. Wagner Bz X 55
2. Fi=avA kv ¥n 2w VO
W
B. 1. 0¥l a2 Lk officiiid L.
¥sHE 5.0ml 12 5 pg/ral » InCly « N-HCL 7
¥50.08ml, B XOEHE = =4 FIE L.0ml Zjn
%, ¥ NaOH ¥ X h ol 7.4 0.21CfRE,
10% NaCl 0.45ml %0 TEE(L.

3. Subramanian BT X 55

4. B. 3.0f#P%ILc L T Gelatin LD
iz Ch-s &Nz foFisl

5. ®nTc 2w 4 FOIFHY

6. *mTc-SbySs 35 L V¥ 1omIn-8bS; = =24
DR

ShyS; = v A FEILl 4 7A5ml T, Lh
1z20mCi ¢ ¥mTec FEERE, ¥ 7o 7 In JAEEE
iz CERM. “In OPEIRHM 7.4£ 0 2
iR

C. ¥Fe Chs a2m A F*

I. #5HERb s &

FTRT BEIRAES-. 8 7 o w11k Fe
2w A F15uCi, Foffio = = 1 FizH 3004Ci
fEiH.

M. W7 »cAa

2w A FEEHI5H T, B B, MmOk
BEr Y = Al vF v g vy v —THl
EL, I, BEINRE S~OERYM : Lit&L

%{;

TkofficEH L.
‘M __ cpm per gram of bone marrow
L cpm. per gram of liver

Bk : ¥ & A oAy PR IBFERT© Radio-Blutal-
“Fe # .



MEfnd642 2 A25R

{EL, *¥Fe = = 1 N5t 6 el ClB2E 21
HLEgFzEbL L.

V. if, EfiAFs=v2

WnIn = e A VY 1 mCi 0B, ET
BBl AF~=v7 & fThof. AFsF—It
57¢x 27D 7 ) A xA, 163fL, HEAFEHAEOCH
Drz=Hpia)2—F—, = FFy FMHROH
FHAF ¢ F—F .

V. 2ef Fofdk b ok

HdmIn-Ch-s ¥ I O W= Inf{bEE—A A (Sn O
L) mmA FizonwTomPfk ok
Lic. @RS, OB X ERmL 7o
By, Vel vvFr—v v hyviE— Tl
HEEZIEL cpm/g HEERFNEE TS = » FL

Table 1.
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T!/, (min) TEbLic.
RERRL KK
I. B, BREOHHT vy 2ficXBM: LIk

FlEar A PO &M : L% Tablel,
Table 2 z;x1L7z. Ch-s, Gelatin, Dextran #{#
o mA FELUT MBS L 2T o7z, 1o
In =2 v 4 Fig, 3T 200~ 5004 @ 1PAu =
v FXHdM: LIMEHETH Y, Wagner
ORI X 5 0 LARECH oM. L Lingk
IR DS iz Millipore filter iz X % @5 2
fFieofc 1mIn-Ch-s ©M : L% 200~ 500 A
O ¥Au 0 3.1£%, Wagner HLOFHRIOR 4.8

f&THotn, Eic WnIn-ShyS; § Wagner 50
Flwz L A M: LI &3 RAEE T bholk.

marrow to liver uptake ratio in rabbits
M _ cpm per gram of bone marrow

Effects of radiochemical nature of '**mIn-colloids on bone

L cpm per gram of liver
Colloids by Sodium chondroitin s
Wagner sulfate Gelatin Dextran P.V.P.
| auto- millipore-| auto- auto- auto-
claved filtered claved claved claved
M:L 0.263 0.172] 1.017 0.811 0.164) 0.429 0.169 0.358 0.122 0.197
Ratio |+ 0.054|# 0.055/4 0.023| -+ 0.015 |+ 0.015-+ 0.001|- 0.004/4- 0.001)+ 0..004[1 0.003
Numbers of rabbits : 5~ 8
Body weight : 2~ 2.5kg
Millipore filter : (.45
Autoclave : 120°C, 20min
Table 2. Effects of radiochemical nature of colloids on bone marrow
to liver uptake ratio in rabbits
M __ cpm per gram of bone marrow
L cpm per gram of liver
¥ A0 SFe WmIn-SnO 3mIn-Sh,S, #m e, 5, #mTc-Sh,S, ‘
Chon- . Chon- .
200~ 50 & 100 & droitin_lGe}am‘l droitin Gelatin
500 A I l auto- | auto- auto- auto-
claved | claved claved claved
]
M:L 0.260 0.141 0.431 0.275! 0.287 0.185 0.137| 0.177) 0.347| 0.360 0.709 0.444
Ratio|£ 0.005% 0.001|% 0.002+ 0.005+ 0.0014 0.011|+ 0.001/+ 0.001/4 0.001-+ 0.001|-+0.078+ 0.015

Numbers of rabbits :
Body weight : 2~ 2.5kg
Autoclave : 120°C, 20min

5~ 8
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$9mTe,S, 13 Wagner Bz X A5Elof 2. 15 ThH
f-, #i-, Ch-s-Fe = w1 Vi Wagner HD
FBPIC X HM 1 LD 2.56%, 200~ 500 A
@ AU OFy 1.7 EET & 272, Subramanian
Lo HE X b FA L fz 180In-Sn0 a2 rq
1, iz eg FELT Gelatin T84
b, Ch-s ZAVHAD L BT 200~ 500A D
9Au L AFREETH o,

A—fi=rq FCd B=In =2 w4 FFRRN
OIMBHERE XYM : L Hix FELL EBL.
Ch-s, Gelatin, Dextran # iz r {1 FE L7
HET TR AN L DM : LEETL
fo. Ffo, ShS; mm A VX DL Az HimIn
BIOPTc = v A FhRBHCMEBMC L DM : L
HSeRET L.

IEGEIE IC X BM : LD ZBik *Tc,S, =
v POk Wnln e FREEHERRIZL, M
B X DM @ LIk L. ¥, PV.P
FRifEz v A FieLic 0 In = v f FOEE, In
BIEETicdbind L Wagner LoFiilic X
M : LILEFEECh o,

I. M BfiAFss=vs

Fieoin ¢ Ch-s % ffii= = 4 F & L Millipore
filter 1= X hIREEHRIEL T o0 1@ In =2 v A
i, B, BEEOBG 7 o eAicX D Sl 2R
TCOTHFER W FHIRNES L A%« = v 2727
i, MEVLEEY {Tiehleh ol Bif, B IO
autoclave #{7ipotif & OHEAT Fig. 1D
< CHS. Ficdh Millipore filter 3 L -
ard FIZXb vved s ail, nEviEy 7
febhinholcd O LITIEREBED A F » VIRET
#Hh, autoclave #iFLIcd OIXRFy v
s ok Bohihoic. B © HEHEREE
3, Millipore filter % {77c2ofcd oix, inEhins
BT binholc b o LRBETH:.

I[. *¥»In-Ch-s = v A Fo i

13mIn-Ch-s @ [fiFf X b O FHiTELEC X
D& i (Yig.2).

%7z, Subramanian %z X% ¥0In-SnO =
rA FCR#EawA F E LT Gelatin T

HAREEHE e SR FE30%% H11%E

AL 7-340%, Ch-s =841 043
LHEeThote (Fig. 3).

ki
N
A

¢y
Non-Healed Mon-Heated- Autoclaved
Millpore Filtered .
* (Size 0.45p) 120°C, 20min
Body Weight (Kg) 2.25 2.2 251
Dose (pCi) 1664 1627 1663
Maximum CPS Sacrum 200 180 40

Fig. 1 Effects of nature of colloidal prepara-
tions on bone marrow scans Isotope: ''mIn.
Sodium chondroitin sulfate colloids

*
NOM-HEATED \ HEATED

w \\:\ﬁ T2 =11rmin @ i
Sy 2|\ Th= 4tz min
% A
5 | = 5 M - Tz = 21z min
- Tz = Pmin T -'i—- i .q\__._-r-—'_-_h_-._-_‘-

1387 10 .20 1 5 10 15 20 25

{min) {min)

Fig. 2 Disappearance of '"*m[n-Sodium chond-
roitin sulfate colloids from blood

GELATIN SODIlt CHONDROITIN SULFATE
o\?
wlli " X —— Tz =2 min
o k3 b
AR = I W
i T2 = 1z min = o
= ] < Tz =12 min
L] R s
P '—'.:—1||’2=1m1'r| g
g ,
-l -
-'.
135 10 20 0 1357 10 20 30
(min) (min)

Fig. 5 Disappearance of "’mIn-SnO-colloids
from blood
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gt = 4 FEACLRERASF « = v 2703,
Fe, ke iz X' ¢ erythroid precursors #iE$E 5
“AT AR L GREFERNTH 5 ki, ik
AR IR KT 5. ¥, EFOF,
FHEEOZMCLERHETHHPY. L
L Ehica v 1 FO#I80~90% FRE 2 FiciE
Fahsiew, FeEhh oSt ogineR
WEETHE. EHLRBVWYVF VS AREBLLD
CEBARE SEESTRShD 2 v FANLE
Thb. chikzaef FORENbAS L, RFO
KEEHOTWBC &, HEMAAOKE XT
HBHT L, BYERTRTHDE, 2vf i
RETHB LI EDHMELY LI DTHD
CEDNERERS.

UEDBR L W EFESORELEETH &, #
K, BEiAF~=v/REHIhTWA %A
XEBERBIT X B KE 21X 200~ 500A ¢H Y,
M : Lt 0.260CHotz. ®wic50A oRF 0/
S PAugx, M: LHEA 0.141TH D, KFo
PECLORATLHFHARE St < JK bk
END LR b0k,

LaL, RFOFHERN2 fSiciks LA—E
BETRTOHIT 122 12l d. Tihb BEiR0
my ORFEIT 1 po Lot L 120,000 7
H1rFThs.

ZDZ ki M¥eIn-Chs ofirh7 V735 vAR
LUM : LB b 5 aavbihis . 3 7chbingk
Ligvvz e A FOMlAEIImELcd o X b
FEL, M: LU LAKRTH DI, MELL Ao
WECIZ=zr A FRTINEL, BTERE W
HEFARRE ST, X W E&ESBREALLDLE
Zbhd, 20z iz MAu = v A FORFOKX
& Lavg FoimpidRy i Lz Brucer
BOFREY w—FT 5 .

Fiz, UmIn-Ch-s #5155 O M: L Hix
1.017CThotchd, HE0NHTITL. A5 HEInL
eI, BEIARE SIKERIhicz v PR
FERHEIMLitcd L2 bR b .

Subramanian &% *¥*In-SnO =2 = FOFH
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ez v ¥ 2 LT Gelatin T 3%
2, Mk bozrg FOEEEZZhE Chs %
AWTHRE L2 A FETHET 2 L, B0
Fis Ty OBHER GBI .

COMABE E LT, (1) carrier 21T Sn
RREEHENShTwBZ L, (2) ffiHizeq
FOMEIZ LTl Lic= v A F OB LR
RHEEHOMEC X230 LRI h 31, 0T
B 7 » &4 OB ERERETh oz &
i, 2rd FOREE, ZHXEHFARESO=r
A FEEBER AT 5 b © L1332 B

2 e Vi hic b o v 1 FIERF© Hikr
FORESEEZL5—HWTF ThH%. Tiied In
WEEM 3. 4L ECRE 0 IngOy « xH,O % fE
Do, HEBESTHE LItk VI FokE I
BT, LaLHESELL LBATY, BEor
1 VOREIC L DM : LEICERRERTD b
Tl CILEHHARE S OB AREY R AHETF &
LCHFOkE sUAOERFYERTRETH
ZEERTEoEELRD.

AERICIS VT ar S FE LT Chs %5
W, INEVIIR A AT e io e UnIn 2w f AT
BULSHE, BHMAOBERARLER TV, 3
fedr, "In-Ch-s = r A FO [fFDiBRITHE
GROMB4GTH Y, BRPNERINSTY & HE
Ehiz. Zhid Hayes 5 0%Ga-labeled hydrous
oxide = w o N LRAFEETH DI, FOfEHEHE
ICBIL T, Ch-sbiiz X A Bfip ik & o H4hn,
Ticbb Chs OFRMMEBEWIEERZ L O—F%
B30 LELLRD. TOHMcOWTIIER
HEOTETHS.

& W

HiE = m o F & 1LC Sodium Chondroitin Sul-
fate (Ch-s), Gelatin, Dextran, P.V.P. % i
THRB LI YIn 2 v A F, SnInfik7 vs e
vardg F, 12In8n0 zwAg F, ®mTcS, =
rAF, "Tce-fifb7 vFEv (Sbhyf) =wmo
¥, ®Fe-Ch-s = w4 FOIF, FHiPIMAS M
PIEER % 200~ 500A @ %Au 2 m 1 FOZh &
B Lk SR 2157,
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[. ERCHEA LA = A K BnIn-Chs-
DM : LILEHEELZ AL PAu 2 v f YOy
3.1f5CH» b, Millipore filter | J %R
BB =2 m A FIBRICIR & A VR 52 ok
S

. %¥Fe-Ch-s, "mTc-Sh,S, = w1 FiL 8Au
2rq FLOPPEEYR L.

. ¥mTc,S,, 18mIn-Sh,S; = = T %%Au =
r A FERBETH L.

IV. InBGREEEE Tioolc= » a4 Fep, {1
2r 4 & LT Chs, Gelatin, Dextran % f\»
b DOWThd *Au =2 v FX DM@ Lk
ﬁfﬁf’i}’)?‘\:.

V. aeq Vo, REIJWEFHARE SIER
BT LN, BRKORTFIERE= =1 FOPH
12RO L 2 Bh b,

BE#BIChiy, Antimony colloid #4184 154
-2 7z Hasting Radiochemical Works, Inc. @ Preside-
nt, Mr. Othel L. Pirtle, Jr. o kg ofFrEL
TN CBTFHESCI ) 20 PRFORE S 2

AAREZREMESHE H30% L5

BLTTEVELAL YWEMUPEELR O GHR
BEmC RS L E T,

¥

1) Hayes, R.L., Carlton, J.E., Byrd, B.L. and
Rafter, J.J.: ORAU Research Report. OR-
AU-106 (1967), 105-—110.

2) Ganz, A. and Brucer, M.: J. Laboratory and
Clinical Medicine, 52 (1958), 20——26.

2) prEELE, WIEIOL, HWEES AR BIL{E—,
T B0 A, T2 (1970), 425—426.

4) Goodwin, D.A., Stern, H.5. and Wagner, Jr.
H.N.: Nucleonics, 24 (1966), 65—66.

5) Subramanian, G. and McAfee, J.G.: J. Nu-

clear Medicine, 11 (1970), 365—366.

Larson, S.M. and Nelp, W.B.: J. Nuclear

Medicine, 7 (1966), 817—826.

7) EE R ERLEIE, ML RIE - BERREUN B,
14 (1969), 800—809.

8) AWE Bk, PR ¢ 4R WOFGE MRS, 20

(1968), 447—460.

Zilversmit, D.B., Boyd, G.A. and Brucer, M.:

J. Laboratory and Clinical Medicine, 40 (1952)

255-—260.

10) w7 I, EHk, HREE, RSB 5
SEMEEE, 86 (1966), 46—50,

6

b

9

—




