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Accumulation of 99mTc-Dextrans in 
Experimental Abscesses in 
Comparison to 67Ga-Citrate 
Meral T. Ercan*, Nedim CM. Gülaldı*, Işıl S. Ünsal*, Erkan Ünlenen* 

Summan1: Two different molecular weiglıt [(1) M.W. ~ 9300, 
(2) M. W. ~ 74000) dextrans were labelled with 99mTc and eval
uated far the scintigraphic visualization of experimental ab
scesses in comparison to 67Ga-citrate. 36 mice were injected 
witlı 50 µL turpentine in left thigh n1uscle. They r.oere divide.d 
into 3 groups of 12 nıice. 6 days la ter first group of an inıals was 
injected with 15 MBq of 99mTc-dextran (1), the second group 
with 99mTc-dextran(2) and tlıe third group with 3.7 MBq of 
67Ga-citrate through the tail"vein. Tlıe aninıals were sacrified in 
groups of 3 at 1, 3, 6 and 24 lı. Ali tlıe organs, tlıe wlıole ab
scess, sonu blood and urine were removed, weighed and count
ed in a ganınıa counter. % injected dose/g organ and the con
centration ratios were calculated. The lzighest uptake was 
observed in the Ziver, follorved by kidneı;s and the urinary blad
der with both dextrans. The maximum A/M ratios ıvere 

3.73±0.25(24 h), 5.37±0.67(24h) and 4.97±1.07(6/ı) for 99mTc
dextrans (1), (2) and 67Ga-citrate, respectively. 
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Recent studies have indicated that both large and 
sınai! rnolecular weight cornplexes of 99rnTc accu
rnulate in inflarnrnatory lesionsl-8. Although large 
rnolecular weight cornplexes have the advantage of 
higher absolute uptake by !he inflarnrnatory tissues 
because of prolonged blood clearance, they have 
high blood background, necessitating delayed stud
ies. In addition, they accurnulate in abdorninal or
gans such as !he liver and the kidneys, preventing 
easy identification of inflarnrnatory lesions in this 
region. Srnall rnolecular weight cornplexes are pre
dorninantly excreted via kidneys with no specific 
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99mTc-Dekstra11larııı 67 Ga-sitrata göre 
Denetjsel Abselerdeki Tutulumu 

Özet: iki değişik molekül ağırlığındaki dextran [(1): M.A. 
9300, (2): M.A. = 74000) 99mTc ile işaretlendi. Deneysel absele
rin sintigrafik ol.arak görüntülenn1esi amacıyla 67 Ga-citrate ile 
mukayeseli olarak değerlendirildi. 36 farenin sol bacak adalesi 
içine 50 µL terebentin enjeksiyonu yapıldı. Fareler her biri 
12'şerlik 3 gruba aynldı. 1. gruptaki farelere 15 MBq 99mTc
dekstran (1), 2. gruptakilere aynı miktar işaretli dekstran (2) ve 
3. gruptakilere de 3.7 MBq 67 Ga-sitrat kuyruk veninden enjekte 
edildi. Fareler üçlü gruplar halinde 1, 3, 6 ve 24'üncü saatlerde 
öldürüldü. Bütün organlar, absenin tanıanıı, biraz kan ve idrar 
alındı, tartıldı ve radyoaktivitesi bir garna. sayacında tespit edil
di. Yüzde (%) enjekte edilen doz / graın organ veya doku 
lmnsantrasyon oranları hesaplandı. En fazla tutulunr karaciğer, 
böbrekler ve mesanede görüldü. Maksimum abse/adale oranları 
dekstran (1) için 3.73±0.25 (24. saat), dekstran (2) için 
5.37±0.67 (24. saat) ve 67Ga-sitrat için 4.97±1.07 (6. saat) 
olduğu tespit edildi. 
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uptake by any other organs, but lower absolute up
take by inflarnrnatory tissues rnight present a sensiti
vity problem in scintigraphic detection of abscesses3. 
67Ga-citrate has been widely used in clinics due to its 
high sensitivity and considered to be a gold standard 
in irnaging inflamrnatory lesions9. However, its Jo
calization in the liver and intestines as a result of its 
biliary excretion is a serious drawback. Moreover, 
67Ga has suboptirnal physical characteristis of long 
physical half-life and rnultiple gamına rays of unsuit
able energies for gamına carneras. 

This study was undertaken to test the feasibility of 
imaging experimental abscesses with 99mTc labelled 
dextrans, which have large rnolecular weights. The 
results were cornpared to those obtained with 67Ga
citrate. 
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Ma!erials and Me!hods 

99mTc gcnerator and 67Ga-citrate were obtaincd 

from Amersham lnternational, Amersham, U.K. 

Dextrans [(1) Avc. M. W. = 9300, (2) Ave. M. W. = 

74000] were purchased from Sigma Chem. Co., 

U.S.A. They wcre labclled with 99ınTc by stannous 

chloride reduction method according to a prcvious

ly publishcd procedurelO. The labclling efficiencics 

vvere determined at 15 min after prcparation by the 

use of imprcgnated thin-laycr chromatography 

(JTLC) technique and ITLC-SG (Gelman lnstrument 

Co., U. S.A.) mini strips using acetone as a solvent 

as described beforcZ,ıo. 

Animal studies: The animal studies \Vere carried 

out iı1 accordancc witl1 the British anirnal protectio11 

practicell. Turpentine-induced abscesses were pro

duced in 36 Swiss albino mice weighing 20-25 g by 

the injection of 50 µL turpentine into the right thigh 

muscle. l11e biodistributioı1 studies werc carried 

out when the abscess agc was 6 days(l). 12 rnicc 

werc injected with 15 MBq 99mTc-dextran (1) in 0.1 

mL through thc tail vcin. They were killed by de

capitation in groups of 3 at 1, 3, 6, and 24 h. Static 

images werc obtained by a gamına camera (Toshiba 

GCA 601 E), using a LEAP collimator. ROI's over 

abscesses and contralateral tissucs were compared. 

The micc were dissected. TI1e organs such as the liv

er, splecn, stomach, heart, lungs, intestiı1cs, pancre-

as, kidneys, the whole abscess and some skcletal 

musclc from the contralateral leg were removed. 

Blood and urine, whcn available werc also ob

tained. Thc organs and tissucs were wcighed and 

counted at thc photopcak of 99mTc (140 kcV) in the 

gamına counter against a standard prepared from 

1 /100 dilution of the injected solution. The percent

age uptakc of each organ or tissue and % injectcd 

dosc/g tissue were calculated. The means with 

standard deviations were computed. Thc abscess 

(A) uptake as % injected dose/ g was compared to 

the uptakc in muscle (M), blood (B), liver (L), intcs

tines (!) and kidneys (K) in order to obtain tissue 

concentration ratios. The same procedııre \vas fol

lowed with 99mTc-dcxtran (2). 12 micc wcre injectcd 

with 3.7 MBq 67Ga-citrate in 0.1 mL and thc above 

procedure was folowed, except that a medium encr

gy collimator was used in obtaining scintigrams 

and that the tissues were counted witl1 a wide win

dow(200 keV) to include the two photopeaks (184 

keV and 296 keV) of 67Ga. 

Results 

Both dextrans (1) and (2) were labclled with 99mTc 

with high efficiency (>99 % labelling yield) as detcr

mined by ITLC. The biodistributions of 99mTc

dcxtan (1) and 99mTc-dextran (2) are presented in 

Tables 1 and 2, respectively. The biodistribution of 

67Ga-citrate is given in Table 3 for comparison. Both 

Table 1. Biodistribution of 99mTc-dextran (1) in Mice with Turpentine Induced Abscesses 

% Uptakc/g tissue (mean±SD) 

Organ lh 3h 6h 24h 

Blood 1.69±0.87 . 0.283±0.223 0.769±0.029 0.144±0.122 

Liver 16.5±0.8 31.6±5.5 28.3±2.3 12.5±1.2 

Spleen 1.90±0.61 1.61±0.50 1.17±0.11 1.03±0.29 

Stomach 0.393±0.188 0.168±0.051 0.396±0.135 0.426±0.057 

Heart 0.108±0.037 o .196±0 .068 0.197±0.110 0.131±0.041 

Lungs 1.81±0.42 o .822±0 .100 0.700±0.165 0.612±0.154 

Intestines o .608±0 .279 0.580±0.181 0.339±0.066 0.497±0.095 

Pancreas 0.851±0.395 0.173±0.025 0.275±0.0621 0.062±0.037 

Kidneys 1.55±0.73 1.56±0.48 3.24±0.04 3.34±0.22 

Abscess 0.951±0.500 0.310±0.179 0.488±0.404 0.291±0.058 

Muscle 0.384±0.200 0.170±0.016 0.183±0.054 0.078±0.Q67 

Urine 1.21±0.75 16.7±8.2 7.66±2.03 6.74±1.31 
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Table 2. Biodistribution of 99mTc-dextran (2) in Mice with Turpentine Jnduced Abscesses 

% Uptake/gtissue (mean±SD) 

Organ lh 3h 6h 24h 

Blood 4.54±1.91 2.76±0.81 1.65±0.27 0.894±0.122 
Liver 13.0±0.7 9.82±0.47 6.12±2.30 5.03±0.69 
Spleen 2.32±0.31 2.19±0.79 1.30±0.05 1.15±0.06 
Stomach 0.521±0.090 0.600±0.321 0.790±0.128 0.478±0.081 
Heart 1.51±0.24 1.11±0.45 0.855±0.010 0.489±0.093 
Lungs 3.91±0.47 2.22±0.63 1.91±0.40 0.900±0.152 
Intestines 1.41±0.27 1.91±0.49 1.81±0.59 0.646±0.146 
Pancreas 1.33±0.29 0.899±0.253 1.12±0.18 0.420±0. 102 
Kidneys 6.31±0.57 5.80±2.60 4.61±0.95 2.79±0.61 
Abscess 1.31±0.41 1.23±0.26 1.01±0.41 0.832±0.093 
Muscle 0.567±0.081 0.403±0.156 0.318±0.046 0.148±0.022 
Urine 149±7 44.0* 30.9±16.5 9.32* 

Table 3. Biodistribution of 67Ga-citrate in Mice with Turpentine Induced Abscesses 

% Uptake/ g tissue (mean±SD) 

Organ 1h 3h 6h 24h 

Blood 6.46±1.31 4.57±0.77 1.41±0.45 0.926±0.175 
Liver 5.86±0.58 7.58±2.13 6.72±1.48 7.04±0.70 
Spleen 5.12±0.89 7.19±2.33 6.28±3.16 6.94±2.50 
Stomach 1.36±0.45 2.50±1.21 2.94±1.03 2.01±0.38 
Heart 4.30±0.56 3.93±0.44 3.08±0.51 1.49±0.26 
Lungs 7.97±1.45 5.92±0.19 5.95±0.85 2.71±0.35 
Intestines 2.66±0.25 4.04±0.85 4.02±1.39 2.23±0.16 
Pancreas 3.34±0.82 2.77±0.22 2.01±0.24 1.73±0.25 
Kidneys 5.91±0.78 5.87±1.73 7.83±1.39 8.44±0.87 
Abscess 3.72±0.09 4.06±0.78 6.44±3.28 4.44±0.68 
Musde 227±0.16 2.47±0.63 1.68±1.20 0.924±0.154 
Urine 7.71±0.90 4.48±0.03 24.4±17.0 1.41±0.19 

dextrans accumulated mostly in the liver, followed 
by kidneys. High radioactivity levels in the urine 
indicated renal excretion. The accumulation in the 
liver was higher with dextran(l) compared to dex
tran(2), reaching maximum value at 3 h with 
31.6±5.5 %/g, while dextran(2) showed an uptake 
of 13.0±0.7 % / g at 1 h and a slow decrease up to 24 
h. The blood radioactivity levels were higher with 

dextran(2) compared !o dextran(l), which can be at
lributed to its higher molecular weight and thus 
slower clearance from the blood. The uptake by 
other organs was much lower. The low radioactivi
ty levels of stomach and intestines indicated the ab
sence of pertechnetate and so the in vivo stability of 
99mTc labelled dextrans and also the lack of biliary 
excretion. 67Ga-citrate distributed almost hornoge-
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A/L A/B A/M Ail A/K 

Tc-99m-Dextran { 1) 

A/L A/B A/M A/I A/K 

Tc-99m-Dextran (2) 

A/L A/B A/M A/I A/K 

Ga-67-Citrate 

Figure 1. Abscess/liver (A/L), abscess/blood (A/B), abscess/ 
muscle (A/M), abscess/intestine (A/I) and abscess/ 

kidney (A/K) concentration ratios for A) 99nıTc

dextran (1),B) 99mTc-dextran (2) and C) 67ca-citrate. 
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neously within ali the organs and tissues with high 

blood levels in conformity with the previous re
portsl, 7, 12. 

The tissue concentration ratios are displayed in Fig

ure 1 far ali the radiopharmaceuticals. The ratios ob

tained wilh dextrans did not exceed the 67Ga ratios. 

A/L, A/I and A/K ratios of 67Ga were lower than 

those of 99mTc-dextrans. A/B ratios of dextran (1) 

was betler at 24 h, reaching the !eve! of A/M ratios. 

A/M ratios of dextran(2) were betler than those of 

dextran(l) and the value at 24 h was almost the 

same as the value lor 67Ga-citrate. 

The abscesses could be visualised on scintigrams by 

ali the three radiopharmaceuticals. High blood pool, 

liver, kidney and urinary bladder activies were alsa 

evident (Fig. 2). 

·~ / 

Figure 2. Sdntigrı:ims obtained in nıice with turpentine-induced 

abscesses at 3 h post-injection of A) 99mTc-dextran (2) 

B) 67Ga-citrate (arrows indicate abscessses). 

Discussion 

Our results demonstrated that experimental ab
scesses in mice could be visualised with 99mTc la

belled dexlrans and that higher molecular weight 

dextran(2) was betler than dextran(l). However, 
67Ga-citrate was a little better than dextrans when 

the concentration ratios were compared (Fig. 1). 
Both 67Ga-citrate and 99mTc-dextrans have the diS

advantage of prolonged clearance from the blood 
and localization in abdominal organs such as the 
liver, kidneys and the urinary bladder. These are 

large molecular we\ght compounds or assumed to 
be of large molecular weight as in the case of 67Ga
citrate from which 67Ga dissociates and binds to 
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transferrin or lactoferrin in plasma12. The accumula
tion of other macromolecules such as proteins (hu
man serum alburnin, humaı1 imrnunogarnrnaglobu
lin, ete.) labelled with suitable radionuclides in 
inflammatory lesions have also been reported with 
similar shortcomings6,7. The accumulation of dex
tran might also accumulate in the abscesses, as well 
as intacı dextran in the liver, is well known13. it is 
oxidized in the liver to lower molecular weight frac
tions, consisting of dextrose units !hat are than ex
creted via the kidneys. The metabolized fractions of 
dextran might also accumulate in the abscesses as 
well as intacı dextran, because these fractions are 
still labelled with 99mTc3,14. However, the maxi
mum A/M ratio obtained after 24 h with dextran 
(2) is about the same as and not greater than that of 
67Ga-citrate. The main advantage of 99mTc-dextrans 
lies in the radionuclide, 99mTc, which is nearly ideal 
for imaging, because of its optimum physical char
acteristics (Tın= 6 h, Ey= 140 kev), easy availabili
ty, and low cost. 

We believe that increased capillary permeability is 
the main underlying mechanism of localization in 
inflammatory lesions for both of the dextrans, how
ever the increase in concentration ratios at 24 h 
post-injection suggest that an additional mechanism 
might be in operation with these 99mTc q:ımplexes 
or their metabolites. 67Ga is bound to transferrin in 
plasma and carried to the inflammaton site as 
such12. After they leak out through the injured cap
illaries, back diffusion into blood is hindered sim
ply due to the large molecular weight of these 
agents or their protein bound fractions. 

In conclusion, 99mTc-dextrans are not the ideal 
agents for the visualization of inflammatory lesions. 
However, the other radiopharmaceuticals such as 
67Ga-citrate and 99mTc-HIG used routinely for this 
purpose have similar shortcomings. Peptides la
belled with an ideal radionuclide such as 99mTc 
might be betler alternatives, because of their faster 
blood clearance, predominantly via kidneys and no 
significant accumulation by other organs or tissues. 
Future work should concentrate on small complex
es of 99mTc rather than macromolecules. 
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