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9nTe-HMPAO Labelled WBC Scan in Experimental Abscess by Labelling Autologous

Leukocytes with In-House-Synthesized HMPAO

Dong Soo Lee, M.D., Hyung Sik Shin, M.D., Curie Ahn, M.D., Jung-Key Chung, M.D.
Myung Chul Lee, M.D., Kang Won Choi, M.D. and Chang Seon Koh, M.D.

Department of Internal Medicine, College of Medicine, Seoul National University, Seoul, Korea

Jae Min Jung and Eun Ju Chung

Department of Nuclear Medicine, Seoul National University Hospital, Seoul, Korea

With HMPAO we have synthesized in our laboratory, we labelled **"Tc to canine leukocytes.
Experimental abscess made by subcutaneous injection with Staphylococcus aureus was imaged with
these **"T¢ labelled leukocytes. Labelling efficiency of HMPAO with *"Tc was 66.2% +14.6% (N=
9). Labelling efficiency of leukocytes with *™Tc-HMPAO was 54% +7.7% (N=7). Cell bound radio-
activity in #*"Tc-HMPAOQ labelled leukocytes was around 80% when these cells were incubated in
plasma in vitro at 37°C for 5 hours. In vivo cell bound activity was over 80% at 24 hours after
injection. One day and four days after inoculation, uptake at the inflammatory focus was found
with **™Tc labelled leukocytes. Uptake showed up in 4 hour image, and the uptake at the lesion was
most prominent in 24 hour image. These findings show that in-house-synthesized HMPAO could be
used for labelling leukocytes with **"Tc, and that *™Tc-HMPAO-labelled leukocytes were so stable
and viable that inflammatory focus could be visualized with these **™Tc-labelled leukocytes.
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al
Agd 4 9lee ATt Tudix AEE kA7) 21, sodium borohydride® 7}ela =&
HMPAO(Ceretec®, Amersham) £ ©]-&3}e] o] % 7}k 3 ethanold S4hA17|a, Az AAE dof 4
ol ubE AFYAE At G4 Agaiel $x" Ay,
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Table 1. Results of Labeling Efficiency* of HMPAOQ (in -house - synthesized) with **MTc and Labeling Efficiency**
of Leukocytes with **MT¢c—HMPAO

Tst scan 2nd scan 3rd scan
Free " TcO4 2.5% 2.0% 1.8% 3.1% 2.8% 5.3% 4.7%
Reduced *mT¢
secondary 25.0% 23.7% 36.4% 52.4% 52.6% 16.0% 15.7%

Reduced %mTc 22.0% 18.0% 34.0% 50.2% 50.2% 9.9% 9.7%

HMPAO labeling 66.2%
efficiency 73.5% 74.3% 61.8% 44.5%%  44.6%** 78.7% 79.6% 52.0%** 79.6% +14.6%
WBC labeling 54.8%
efficiency 62.5% 49% 47% + 1.7%
Days after

inoculation 1 day 4 days 18 days

* Labeling efficiency of **MTc-HMPAO : 100% — (Free **"TcO4 (%)) — (Secondary form + Reduced *™Tc (%))
Pellet (mCi)
** Labeling efficiency of **MTc- HMPAO-WBC : X 100%

Pellet (mCi) + Supernatant (mCi)
# time of radiochromatography : 50 minutes after labeling of HMPAO with **MTc
## time of radiochromatography : 40 minutes after labeling of HMPAO with ®*MT¢
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pg/vialo] 5|25 so] TR, TATEE Fol2
Zvie 22ty (Whatmann, 3MM), 249 &z zns
2249 (ITLC) & Al33te] Fyed, 2474 AALuls
50% acetonitrile(Fo]) 3, Az]4%349} 2-butanone
(FA%F)l AAAA, Folzzveaetret
reduced-*"Tce] ¢S, FAwZazale aglvaE
free pertechnetate®} secondary **"Tc-HMPAOQ2] <k
& % Fege,

wmTc $2%9 HMPAOS #¥72% ¥x317] 93}
o] ¥mTc. HMPAOS p7pul & 79} 4o] Ex|ule-S 4]
2k & 30 Jetelx Alololl, &A] YAz ZElE 28}
oE Aldgstg e, ofw Afo wtebde *mTc ¥
F 30%-c]do] 2t Follof WALz 2 rlE 28ty E 4

Table 2. Labelling Efficiency of Leukocytes by
®¥MTc—HMPAO

Labelling Efficiency

62.5%
47 %
49 %
60 %
54 %
46.3%
65 %

N W=

54 £7.7%

3} = Y cHTable 1, 2),
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Qgrof] B3t 1 mlej 370 MBq(15

g} o Tc-HMPAOS 49ich 3 E—
450 goll A 5571 QAL

C)H=% &
EAF oA

Zotn AAAZZE €% 5ml

Fig. 1. Photograph of the dog we have used. We cultured Staphylococ-
cus aureus and injected 10" cocci in 1 ml of saline solution onto
the left shoulder of this dog. Arrow indicates the crust and hair
loss of the skin over the subcutaneous abscess.
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1. #*"Tec2] HMPAO EX| & **"Tc-HMPAOZ2
s EX| (Table 1)

wnTe-g HMPAOSH 348 & A 582 44.5%2
8 79.6%°1th 44.5%%} 44.6%, 52.1% R A
£ ZAF 77 4085 50%0 Atz 2olE et
APg Aok, 93 HEe] ST FAEEL Y
A BAEE Tddte] FF+EFHAL 66.2%+

L 4% HMPAO ol ¢ ™ Tc £ 4878 o/ 44 484 Fhat—

14.6%0°131 k.

snTc. HMPAOZ H3TE FA 3tz JAHIT
WIALS-G o] A3 Aol o] WiAbeS AR feE v
o] ZAEZEE -6'}314 2N} 33|18 283t 2R 7
3 WA FANAEL g, TALEL F 1
3383, 24& 6}71%}1 AU 335 T3]
54%+7.7%°) %1t} (Table 2),

2. EX|ufgTFel Mol ¥ A tHY (Fig. 2)

Fig. 2As} 7o) A& Wollx IAMATF €474
37| 37°Col] FHeBE BaE wl 5473714 80% 7 Al
A Auz, A Fole ALEA FEol
57%2) wkAlso] Fotglgleh, Fig. 2Bet Zel AlvelA
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A. In vitro stability of leukocyte labeling
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[
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Time after iinjection of Tc-99m leukocyte
B. In vivo stability of leukocyte labeliing

Fig. 2. In vitro and in vivo stability of labelling in
autologous canine leukocytes. A) Cell bound
radioactivity in **"Tc-HMPAO labelled leuko-
cytes was measured after contrifugation at 450
g for 5 minutes after labelled cells: were in-
cubated for 1.5, 3, 5 and 24 hours at 37C in
plasma. B) Cell bound radioactivity after injec-
tion. At 1.5, 3, and 24 hours after injection,
blood was drawn from the dog and pellet radio-
activity after sedimentation and centrifugation
was counted.
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Fig. 3. One day after inoculation, *"
Tc-leukocyte scan was perfor-
med. These images were from
24 hours film A) Left lateral, B)
right lateral, and C) posterior
chest images. Arrow indecates
leukocytes at the inoculation
site near left scapular area.
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