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ATM: To find how some technetium-complexes to
deliver the active species, TcO} ™, to the target tissue
from a dissocisble polynuclear Tc™* species in
preserved states in vive. METHODS: Effect of
dissociation ability of the polynuclear Tc** complexes
on their accumulation. in ischemic myocardium was
tested.  Ability of dissociation as having an
appropriate  conformation to  become  biclogically
functional after entering the blood circulation was tested
using a simple dilution method by thin layer
chromatography { TLC) analysis. Various degree of
ischemic myocardium slices of rat were incubated with
1/100 diluted *™Tc®*-succimer, *™Tc**-GH and
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POTS+ _PPi. RESULTS: The TLC patterns of
#0Te’* .GH and *™Tc®+ -PPi showed the presence of a
fast increasing of free Tc-species as dilubon degree
increased. ‘The relative radioactivity of peak of free
pertechnetate ( R = 0.85 — 1.0) with 1:500 dilution
was: P™Tc** _succimer 0 %, T —GH 28.1 %
+1.3%, and P™T**-PPi 46.0% x2.9%
respectively. The uptake of the myocardium afier
ischemia for 3 h was "™Tc’*-succimer 420 %
110 % dose/g tissue, P°Tc"* -GH 710 % + 180 %
dose/g tissue, and ™™Tc**-PPi 1205 % +390 %
dose/g tissue respectively. CONCLUSION: The
dissociation and myocandial wuptake showed:
MOTC* succimer < PPT* -GH < P™T¢** -PPi, the
uptake by the ischemic myocardium is positively
comrelated to their dissociation. '

HMTc -succimer as a tumor imaging agent has
been developed''!. It was perhaps a result of the
similarity of the TcOj~ pentavalent core to the
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phosphate molecule which was avidly taken up by
tumor cells, Thus the ™ Tc*>* -succimer, undergoing
complex dissociation, accumulated in tumor cells*®.
To find how some Tc-complezes to deliver in vive the
active technetium species. TcO}™ . to the target tissue
from a dissociable polynuclear technetium species in a
pentavalent but preserved state, effect of dissociation
ability of the polynuclear Tc’*-complexes on their
accumulation in ischemic myocardium,was tested.
Bmpci+ _sjucoheptonate  ( ¥™Tc®* ~-GH ) and
Sm 3+ _pyrophosphate ( ®™Tc®*-PPi) complexes are
accumulated in infarcted areas' ™ . %™T¢’* -succimer
and other Tc-complexes as holding an similar
polynuclear and Tc®* core were also tested.

MATERIALS AND METHODS

Labeling method Succimer. GH. PP were labeled

with TS+ W (Tab 1),

Tab 1. Labeling condition.

Ligand Succimer GH PP
mmol- L™t 1 10 56
Buffer (pH)  NaHC(O:(8.28)  HAc {6.2) -
SnCl, 0.2 pmol 0.2 pmoli 2g L7

The ®™Tc>* -PPi complex was labeled using kit { Daiich RI
Laboratories. Japan) .

Ability of dissociation Ability of dissociation of these
polymuclear chelates as having an appropeiate conformation
become biologically functional after entering the blood circulation
was fested using a simple difution method by thin layer
chromatography { TLC) analysis. Original sample, as well as
the samples diluted 10. 100, and 500 times were tested by TLC
(Merck silica gel) using acetone as the developing solvent.
Ability of dissociation was expressed as the % dose of
radicactivity at each peak in TLC over its total radioactivity .

Ischemnic myocardium slices and sample uptake
Various degree of ischemic myocardium slices of rat'®! were
incubated with 1,100 diluted sample .

The uptake of ®™TTc**-complexes at various degree of
dilution in the myocardial slices after ischemia for 3 h was
calenlated by (the radicactivity per g dry tissue )/ total
radioactivity administered) .

RESULTS AND DISCUSSION

Ability to dissociate The TLC revealed that
BT+ _guccimer was less dissociable than ®™Te? -

GH, since it showed lack of the fast moving spécies
and the single peak (only at Ry = 0.00, labeling
complex ) from nondiluted sample to samples diluted 10
— 500 times (Fig 1).

BTt .GH
Dllution

TSt guccimer
Dllutien
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1
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1/100 1/100
\ 1/500 1/500
0 0.5 1.0 R, 0 0.5 1.0 A,

Fig1l. TLC analysis. R;=0: Tc-complex.
R;:=1.0: free pertechmetate.

As for ™ TP*-GH, the peak of free
pertechnefate ( R;=0.85 - 1.0) appeared from 1/100
to 17500 dilutions {Tab 2).

The TLC of ™™Tc®*-PPi showed a behavior
similar to the ™ Tc®* —GH, and the peak of free
pertechnetate presented at each dilution from original
solution to 12500 dilution (Tab2). The TLC showed
also the presence of a faster increase of free Tc-species
as dilution proceeded.

This is an indication of the *™Tc’* -PPi as being
a more dissociable ™Tc’* -complex than ®™Tc** -GH
and ®°Tc5 * - succimer.

Their dissociable ability was detected with the
more dissociable ®™Tc”* -complexes, in the order of
BT+ PP > *™Tc’ * -GH > ®™Tc>* -succimer.

Uptake by ischemic myocardial slices The
uptake of ®™Tc** -PPi was the highest, and that of
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WmT5+  succimer was the lowest (Tab 3).

Tab 2. Relative radioactivity at each peak in the TLC.
n=>6 samples, x + 5.

Relative radioactivity

- Free
Dilution Chelate pertechnetate

Re

R;0.00

! 0.85-0.10
Bmepi+ PPy 141 95.9+3.4 3.5+0.7
110 91.6+2.6 7.7+1.1
1/100 71.7+2.0 23.0+5.2
17500 51.3+4.5 46.0+2.9
Fopest . GH 11 99.2+3.2 0.3+£0.1
110 g.6+48 0.9+0.1
14100 91.8+3.1 6.8+0.4
1500 710.9+1.1 28.1+1.3

Tab 3. Uptake of ™ Tc**-complexes in ischemic
myocardial slices. n=6, £z 5.
Sample Radioactivity % dose/g tissue
TS -succimer 420+ 110
T+ .GH 710+ 138
TS+ PR 1 295 + 390

Hence dissociadon and myocardial  uptake:
BT+ — succimer < ™Te**-GH < “™Tc®*-PPi.
The uptake by the ischemic myocardium for every one
of the three compounds in the various degree of
dilution is positively correlated to its dissociation { r =
0.78, n=6).

For many hormones and phammaceuticals are
transported in vive by binding to the plasma proteins,
dissociating and functioning in the target organ, we
think the moderate stability and dissociable ability of
polynuclear Tc’* complex are related to their argan's
uptake.

Though *™ Tc°*-PPi suffers from being highly
uptaken by bone tissue, the effect of the *™Tc>* PR
as a myocardial infarction detecting agent was darken,
it has been put to practical use in clinic'® .

If some modalities can be found to deliver in vive
the active TcOR~ to the target tissue from a dissociable
polynuclear Te®* species in a preserved state, detection

of ischermnia might as well become possible .

REFERENCES

1 Yokoyama A. Hata N, Honuch K, Masuda H, Saji H, Ohta H, &
al. The design of pentavalent ™™ Te-dimercaptosuccinate complex
as @ tuWTor MEging agent.

Int J Nucl Med Biol 1985; 12 (4} 273-9,

2 Horioch K. Yorneda I, Yokoyama A, Endo K, Tolizuka K.
Tccomplex dissociation equilibria, a relevant facior in tumour
localization. In: Nicolini M, Bandoli G, Mazzi V, editors.
Technetium in ¢hemistry and nuclear medicine 2.

Mew York: Raven Press: 1986:155- 9.

3 Lin JH, Pan ZY. Canhovascolar systerm [ [[ 1 — Clinical
apphcation of myocardial perfusing imaging and other myocardial
wnagng. In: Pan ZY, editor. Clinical Noclear Medicine.
Beyjing: Atomic Energy Press, 1994: 195 - 209

4 Hoffmeister HM, Hanke H, Unterberg B, Voelker W, Kaiser W,
Miller-Schavenbarg W, ef @. Quantification of myocandial
ischetnia and infarcion with single photon emission computed
tornography,  Euor J Nucl Med 1989; 15: 26-21.

5 Grochowski EC, Ganote CE, Hill ML, Jennings RB.
Experimental myocardial ischemic imjury. [ a comparison of
stadie-riggs and free-hand slicing techniques on tissue uitrastructure,
water and electrolytes during in vitre incubation .

J Mol Cell Cardiol 1976; 8: 173 —87.

I I 4L A M FEGR I 4 AL R Y SBER

SRR
i, Wi, NEE RE¢2 208

(EEERA IR ESHAE, TK630Me, HE)

KPR AMBELE: CNBL FEAY: B
Mk ; BRI A

BRY: HRENEARAE —F R BcetEm L aEes
BT HREARMEGER TO- W ZEEF
RAEY. HE: BEHSRIC S Yot A
FERROL, RAMBEHTE, ARKESEEN
EXRMEBEEMEIHX . HR: 500 HHE
BHARDEHHEMHHETE Y, TS -
succimer 4 0, “™Tc°*-GH ¥ 28.1 % %1.3 %,
PUTS PPiN46.0 % £2.9 %, TGk 3 h .00
) 8 B YT -succimer 2 420 % +110 %
dose/g tissue, “™Tc™* -GHE 710 % £ 180 % dose/g
tissue, “PTcP*-PPi & 1295 % +390 % dose/g
tssue. HRiR: W EL#MHEEBEESYERESH
TG L LR R BN IE R R

CE

T


http://www.cqvip.com

