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Effect of Saline-Sephadex on the Organ Distribution of *"Tec-Sephadex

Ho Kyung Sung, M.D., Sin Koo Kang, M.D.,
Joo Hwan Koh, B.S., Kwang Nam Moon, B.S. and Jang Kyu Lee, M.D.

Radiological Research Institute

The organ distribution study and the whole body scan were done in the albino rats at intervals
of 5, 30, 60, 90 and 120 minutes after the intravenous injection of ®"Tc-pertechnetate absorbed
in Sephadex beads of 20~80 micra in diameter.

Effect of additional injection of physiological saline and saline absorbed in Sephadex beads of
'20~80 micra in diemeter on the scan and organ distribution were also studied.

The results were as follows.

1. Five minutes after the injection of ¥®Tc-pertechnetate absorbed in Sephadex beads of 20~£0
‘micra in diameter, Sephadex was well trapped in the lungs, with which the excellent lung scan
was obtained. Two hours after the injection, kidneys were well visualized instead of lungs,
which suggested that kidney acts as the excretory organ. Five minutes prior to scan, additional
injection of physiological saline absorbed in Sephadex above mentioned was done. The bladder
‘was also well visualized together with the kidneys.

2. In the distribution studies, most of radioactivity was detected in the lungs at 5 minutes
and was gradually transferred chiefly to the kidneys and bladder and partly to the liver.

3. Additional injection of physiological saline resulted in a rapid transfer of ¥™Tc trapped in
‘the lung to both the kidneys and liver.

4. Additional injection of physiological saline absorbed in Sephadex beads of 20~80 micra in
diameter resulted in a rapid transfer of 9"Tc trapped in the lung to only the urinary system.

5. Results of these studies suggested that;

a) Other nutrients and therapeutic compounds may be carried into the lungs along with
Sephadex beads and then released in high concentration, which would exert greater therapeutic
effect locally than that of the usual administration.

b) Some radionuclides absorbed in Sephadex could be used as the lung scan agents, the flu-
shing out of which by Sephadex-saline also give satisfactory renal and bladder scans.

c) Other potent therapeutic radionuclides could be retained for some time by this method,

which can be in the lungs easily flushed out within 2 hours.
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Fig. 1. Whole body scan in a at rat 5 minutes after
intravenous injection of %™Tc-pertechnetate
absorbed in Sephadex beads of 20-80 micra
in diameter.

Fig. 2. Whole body scan in rat at 2 hours after
intravenous injection of %99"Tc-pertechnetate
absorbed in Sephadex beads 20-80 micra in
diameter.
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Fig. 3. Whole body scan in a rat treated with
saline-Sephadex~25 at 2 hours after intrav-
enous injection of %"Tc-pertechnetate ab-
sorbed in Sephadex beads of 20-80 micra in

diameter.
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Table 1. Effects of additional injection of saline and saline-sephadex on lung distribution
ratio in rats after intravenous injection of "Tec-pertechnetate in sephadex-25 of 20~

80 micra in diameter

—

Time in minutes after ¥*Tc-Sephadex injection

| 30

T

60 !

! . 90 120
Control
Right 5.75 31. 50 23. 50 16.95 13.50
+3.69 i£3.04 +3.24 +2.14 +2.00
Left 34 75? 29.25 24, 00; 17. 6¢ 15. 25
+3.58 +2.76; +3.61 +2. 44 +2. 200
Saline i
Right 33.63 | 28.00 20.78 13.48 9.38
+5.73 §i4, 78 +4.35 +4.42 +1.62
Left 34.13 27.13 18. 00 12.65 8. 880
+6. 21 +5. 67 +3. 46 +5. 06 +2.60
Saline-Sephadex C )
Right 34.50 | 26.50 16.75 9.14 9.38
+2. 00 +3.04 +3.38 +2. 94 +4.08
Left 33. 00; 26.75 18. 62 10. 00 8. 00
. +4.47. +2. 66 +2.68 +3.31 +3.34
P, <.01 <.05 <. 005
<. 005 <. 025 <. 005
P, N.S. N.S <. 005 <. 005 <. 025
<. 005 <. 005 <. 005
Py <. 005 <. 025 N.S.
N.S. N.S. <. 01
Note. P;: Significance of difference between control and saline group
P,: Significance of difference between control and saline-sephadex
P;: Significance of difference between saline and saline-sephadex
Table 2. Effects of additional injection of saline and saline-sephadex on liver distribution
’ ratio in rats after intravenous injection of %"Tec-pertechnetate in sephadex-25 of 20~80
micra in diameter
Time in minutes after ¥ Tc-Sephadex injection
5 30 60 90 120
Control 21.38 26.75 29. 88 33. 56 36. 88
+6.33 +2.11 +5.15 +7.45 +6.76
Saline 26.25 30.25 7. 38 39. 90 39. 00
+9. 98 +4.35 +11.1 +11.8 +4.18
Saline-Sepha dex 24.25 30. 63 40. 50 35. 66 22.38
' +4. 35 +4. 38 +3.64 +4.79 +5.65
P, N.S. N.S. N.S.
P, N.S. N.S. <. 005 <. 005 <. 005
Py N.S. N.S. <0.1
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Table 3. Effects of additional injection of saline and saline sephadex on kidney distribution
ratio in rats after intravenous injection of # Tc-pertechnetate in sephadex-25 of 20~80
micra in diameter
Time in minutes after ¥*Tc-Sephadex injection
R ) 90 120
Control ;
Right 4.25 6. 63 10. 88 15. 64 | 17.13
+0. 87 +0. 89 +5. 03 +3. 44 +1.85
Left 4.25 5. 75 10. 88 15. 99 16. 38
=+0. 80 +0.84 +4.47 +3.95 +2.20
Saline 3.13 7.50
Right 3.13 7.50 11.61 16. 49 20.75
+1. 44 +3.21 +2.20 +2.09 +1.39
Left 3.38 7.50 13. 90, 17.11 20.75 20.25
+0. 35 +4.73 +7.07 +2. 13% +2.82
Saline Sephadex i
Right 4. 50 9,25 11.75 23.61 i 29.75
+1.12 +2.39 +4. 84 132 87 +7.11
Left 4.00 9.25 12.13 21.79 30. 00
+1.23 +1.71 +4.01 +2. 82¢‘ +9.14
P, N.S. <. 005
N.S. <. 01
P, N.S. N.S. N.S. <. 005 <. 005
| <. 005| <, 005
P; | <. 005 <. 005
<. 005 <.01
& e g AL A FF Aot g A eldell  F 90elA AAL st 16.95:k2.14, St
= FA3tE Avd FH P4 FEE BEA=R 17. 682 44, 7o) 33.56+7.45, #Alel 156443 . 4,
Aors] wj Eolul. A 1 Ee A wiapsh zre] Faksh $Alo] 159943 95 el ul W ERDY 2z, 24l

249 o 0%k Al A 1eE ¢ 4+ AT
SS9 26l i) Aol ot FI% AL ol
t}, 9°Tc.Sephadex FALE 30 Hd] &FF A7

BlAbS B3 a4 Salel4] 31.5043.04, sl A
29. 252,76, 7oAl 25754211, $ALlA 6. 630
89, =HAlell A 5.7510.84% 524 =W
A 77 shel A ZlEE AU R ol @ e
th FAF 60-Eel A9 AAAN 22
26.53.24, FslolA  24.003. 61, 7&0%1 /ii
5.15, #Alel 4} 29.88+5.15, FAlelA]
Eold &ut AMMI A} Fs

2 9z % e et et

she}b Al % v 2
900 %3 7&&1 A SHEE RA 0L
EHrste 72 gE el rh 9" Tc-Sephadex & FA}EE

$Aoze olgo] W& G4k FAF 120
A& 3 1354200, %3 15.25:-2.82, 7k 36.88
16.76, #A 17.13+1.85, %4l 16.38%2.20 Bl
L} 9°Tc.Sephadex & FW FAEA ALl el
3% AFS oot ARl wel ko] AFEH
5 %x\o] 7k, Ao® g g

o a7 AW AT BHE] ¥

=

IF re %

il

Eﬂloﬁr
K

7to®m olgslgrtty ¥ = }_ )
ukel ko] 99"Tc-Sephadex FAFF A
R A g absd Boln g}ﬁﬁg_i

A9 ExFvhe) 7 A AE AL

F]I‘

Aoz A7

ool r-‘l f’f'

'_5_1_,

992 T¢c.Sephadex FAFE +5 A7

VAE AnHAds FAFA 4P A 1~3 Fol



140 —The Korean Journal of Nuclear Medicine: Vol 5, No. 2, 1971—

JA 7 5 8A 5mle AE]
dlAA % FEE ALTE
£}&8 9T Lz g4 wod 9Tc-Sephadex FAHE
510 Lol e A7 33.53+5.73 R 34.13%=
6.21, 7kellA. 25.2549.98, okAlel4 3.13+x1.44 o
3.3340.35 224 dl 2T old] Wk Aslt ¢
v}, A% 30 3= A 28.00:£4.78, 27.13=5.67
30.254+4.35, 7.50+£3.21 @ 7.50+4.73F=4 Wz
Fo HEAYA Adgth FAFE 60EA L ok
A 20.78+4.35 L 18.00-3.46 .24 A xFel] ¥t
o ZaAe JeEhiz Y i BelA e 37.38
11.13 234 271784, FAAE 11612220 %
13.90:7. 07 24 vha8 F/MAEFE meln dgith
245 90EAE aAfddd A7 13482442 %
12, 65-:5. 03, 7ol 4 39.90:+11. 80, oFAlel4 1849
209 % 17.66+2 63 .24 2T ¥ 60 LA
o 7o) sl FAATE T D e IEEE
yolx gk 1202 & A7 9.38+1.62, 8 8=
2.60, 39.0034.18, 20.75+1.39 ¢ 20.25+2.85 €2
A Az Wt dsdAde qAT F4E,

Z7 Agke, F4e AAT FHE Heln SR
A g 47t 9°Tc-Sephadex &} A7 LE& =l A&
o A7k skl a2 e st FAF 2 A 3kel
g WES 2T Jed ¢ F A9k
Sephadex o] £t F FAANAAZ 584 F4F
% theo] 9 Te Rzl &2 A% ek F FAF
5~10 22| = 77 34.50-2.00, 33.00+4.47, 24.25
44,35, 4.50+1.12 @ 4.00+1. 23%24 AxFFH
o)7F gk FAE 10EAE slldlA 26513 04
8 25752 66 0.24 thad ZaeAFE, T4
30. 634438, Al 9.25+2.390 ¥ 9.25+171=
A Pdad ZAAEE ek o J8 e Aol oF
Jodeh F4E 60 LA odlsl 16.7543.38 3 18
62+2.68 B2 ol 234 vldtd AR #AE T
40.5+3.64 24 Fr3EE, AL 11752484 %
12.18+4.06 24 thae FEgeod g9 @9
90 B-A) 3= oFslel A 9.142.94 T 10.00£3. 312510
i} 2z wekd At FAE VT TE
35, 664, 79 24 olsb algl.om kAl 23 6142 &7
al 21.79+2 82 24 #4% F/E el A€
4.Sephadex 8] F¢l o= =W 99°Tc-Sephadex &
Aoz oihAALL & 4 Utk 120EAE A=
9.38+4.08, 8-+3.34, 22 38::5.66, 29.75%7.61 %
3049, 14% E2A 90 EA &k sl AW EAL

% 3
q5E A4 FAsL

AL

of s
Moot = oo

>
o
>
il

b

ol

b

o

s

2

o2 oP A7 8% bz glrh

FHo2 FTFeede dRAsd AFE = A
2-¢ AZAFAA e gl Al A& 9
AaFon T F gt Aol /M4 ZFAF

E4o] A2 FA45 2 ke A7
HA gE uy o4 A FAe
% JAAR L 10~50 s AER HE M EAEA
albumin o]V} 9°T¢c BXA album-n®& AUz
Za5t9 w2334 A2 i 2 capillary bed)el
oA ARG FE JoAA 47 dAEL drbEad =
Heesid Fo2 AFALL & F vk o A9
Q) zk4== 1,000,000 A P o2 w9 A=Adz
2 ok 308 el d W oA T 4T BHRETH

Nlol*,rrﬁ.?sl'

3

=]
AR

U lk(': S O S )
Mo =

4

i

ol

T

(hemodynamics)® Wz FAHE P, Az2E
o] Za}g ¥"Tc L4 Sephadex-259] 2717} 20~80 4
oluz mAdaAeld uAAEFE doslsd F
itz FAEE QA Hugko] 20mgudder ¥
23 g dA gorlx stz Bk 47 B
A —a 34 albumin & FYAGo] QA& Aol FHH Y
dolelz ojAwiwolal AL HaFd F goy £
Sephadex = =%  polymerdl 7+ FAA5&
A 2T Lot g FAFE 2~4AZlR A
o gt Laislel wialvl =g o=} zrlel =he}
A gAE&2s) dhrag 20~80p 9 YAt £3E ¢
= Sephadex-257F AAs LEla £4%4 S I o
%o 298 R zAdgRyde Had € =%
< ZA ok ol RAdA & o £ Sephadex 9
ol 2.t s zA ¢ digtey S EA, A S
opgelut A BotEd solit FFEA T el el
2 Bolieh SAULE F4AAA AY FALE
jol= 99 Adcz ok g 9 Te-Sephadex
At e S ABAZ 5246 5ml
B FAEe #Fd AFE g #Te g 4l

2 Yol =vl] = % 4 9l =u} 9"Tc.Sephadex
FAZE 274 E ¥y 1 dgdovt gofelle A
120 $ol] £ WA & EbAeh 5 Sephadex
g Aol A5 g7t A9 YA A%l l2a o
g bl 4 9T AP Ad4Fde S

[ult

e fle o
i
I N

lo
ol
il
N

wo &

i o

L
=
|

ko

oo

5



—H.K. Sung, et al.:

2 FFFL ZAA4AF ANAFERY AAA EE
= ALz AASE
Ferg44 %-E:« Sephadex ] E447 BHA7 5

B Te F4) 90 2] F 36l & A3 o
%ﬂ%ﬂ%m%ﬂbﬂﬂ”Whmg°

- 2t
v E2ss F7AA7 ek Al

A 5 9 hed
A4 SAF T P = B vl 48 3 ¥°Tc-Sephadex
A A2 e+ e ez AAdH

sl vz ¥°Te 2 Ao 2 M4 F£za A

ot
52
T
b
o
A,
o
=
2
H
(o]

tl o] & Sephadex ¢} o] ZEwko] p
717} 22 dextran & F4lstd HE5HE 4A @2
I FAEE 854 dextran ¢l
210z gbEee e Az oz oF
Wl Ao Fxsx gx ] =R
2 nalvh #"Tc-Sephadex FAF 4 ¢F91% gl
S el A 8 Te T2 0 gl AaHa 48] 270
7t g 2 FZHEE Bohplivh o]l A4
A2 #H] 9°Tc-Sephadex 2] &7 A Hd] =& L3l
u].8-8] Sephadex <] ZA%+zl 9°Tc o]
Zto 28 el wHE Hig ddeluln ““47‘]‘%
FATRE ez b ®"Te
3l Folzlvt. ¢]& Sephadex ]
FAR A G5 9] pHAF 4~5 gwlet o] Aad5-
Sephadex Z §a1¢] Sephadex 7} £#j=wi4 #"Tcq
3

et A GTFE FoATo R #Tc e 4ozf o]

nﬂ..‘&r‘r‘.,_,_r_«

4--Sephadex &

it

o
T,
B

lo _g

il
=,
-[m
o
s

X,
o
i
s o
)
\(:
SR
v

v Ee AFHe=

il ¢
2
o

Fu
n
):\\}f o pet ol
I
A
2 3o yo
o
ol
ol
o
2
o
)
N
it
o,
T
fo ™
2,

4%
o fulo

WX A =

o,
Sr“,
2

ir
3
ul
N

n

- =

i =

& %}71 A8 G Hagor ALE +
o3

=

o

=4

2
-Sephadex l?"——’——r-/(r/“f‘ w23 2 AR

LY

Effect of Saline-Sephadex on the Organ Distribution of %"Tc-Sephadex— 141

-

B

= Az 5% B4 o

4 4 glowlel W
3 o2 AsH)

& ZHARE Azlol T A

2 £

9% Sephadex-25 % A& FAstm F4E 5 30,
60, 90 B 120 ¥of] FA4HE Q3 FES 4G
oFd], 7k 9 oFAlel 9rTcdzu] g4 atslgor 5
E84 5844 A4 B 4 d5-Sephadex & A
FA ek Bz wFdl v AE diE Aadid
opell o} 22 AzE gk

1. %°Tc.Sephadex-25-§ A9 Fakst 354 A4l
ApRL FAF 5 H = 9T ) el }E L2
o] g3z 120 8%l A B WP B
Ao 4-.Sephadex & F4F5F 120 %9
& ubagel A o8 AL Aol A it
9. FAb3r 9°Tc-Sephadex &} A7lw Exu) T?_r—% Z
el F2 "o AFHAGQoM AgA st we) A

3. o A A4 dFE FA s 9°Tc-Sephadex
> Aoz o@AR LA
oz ogs g,

% Fyon) dEFL 7

4, Ao #.Sephadex & F A}t 9"Tc-Sephadex &
A% 60 BHe] "y #°Tcd Ao g A7 e =
4L Fgon o oy it ok

5 oAk Ad o & uEo]no}l Sephadex-25¢] FA
3t B2E SAA Tk otelel e ol
de AL Lok

a) el AFHcm doFER =2y FEE IFE
T Q& Ao+

b) 55 FHNEE w13 Fastn ddg-
Sephadex & F&FA1e =, Al ¥ w35 A7HA
FAAE ol - gleb

) QAT ARTY FEELE A FL0HE 4
Agha ebAs el d3s An Wz ATE £ U
cha el

210 24
1) Shedd, D.P.,, R.D. Alley, and G.E. Lindskaag:

Observations on the hemodynamics of broncho
pulmonary communicasions. J. Thoracic Surg.
£22:5337, 1951.

2) Kapitola, J., O. Schreiberova, and 1. Jahoda:
Contribution to the method of Local blood flow

determination in rats by means of Rb. Nuclear



142 —XBREBERONIE I S55% S 2% BE TR

Medizin. 7:729, 1968.

D AEAE, AEF 171F] ARAE BAAN oE
@ Exo] nlA e 93 A21s A HE 2
23 1969.

4) Fogelman, M.J., P.O.B. Montgomery, and C.A.
Moyer: Internal water exchange rate following
hemorrhage in splenectomized dogs. Am. J.
Physiol. 1969:94, 1951,

5 HMEH 48] A% &7 A olkd £
2o WAL 98, FANREA. 8:1 1968.

6) Landis, E.M. and LR. Pappenheimer: Exzchange
of substances through capillary walls: Hami-
lton, E.H. Ed. Handbook of Physiology Section
Vol. 2, Circulation: PP. 961. American Phy-
siological Seciety, Washington, 1963.

7) Wagner, H.N., Jr. D.C. Sabiston, J.G. McAfee,
D.E. Tow, and H.S. Stern: Diagnosis of massive

pulmonary embolism in man by radioisotope sc--
anning. New Eng. J. Med. 271:877, 1964.

8) Stern, H.S., D.A. Goodwin, H.N., Wagner, Jr.
and HH. Kramer: In a short lived isotope for
lung scanning. Nucleonics. 24:57, 1966.

9) Johnson, A.E. and F. Gollar: Sephadex for
Localization of Biologically active radionuc-
lides. Int. J. Appl. Rad. & Isotopes. 19:550,
1968.

10) Johnson, A.E. and F. Gollan: Lung, liver and
kidney scans with
dexitran. J. Biol. Nucl. Med. 11:103, 1967.

11) Taplin, G. V., D.E. Johnson, E.K. Dore, and

H.S.: Lung photoscan with macroaggregates of

technetium %" [gbeled

human serum radioalbumin. Experimental basis
and initial clinical trials. Health Phys. 10:
1219, 1964.




