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Preparation of 5I-Iodotylc'am1nehemlsucc1nyltaxol (**ITHT) for Competitive

Taxol Radioimmunoassay
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Department of Medical Laboratory Science, College of Health Science, Yonsei Universityl, Wonju, Korea;
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Purpose : Taxol(Paclitaxel), an antineoplastic agent, has been used in the treatment of ovarian and breast
cancers. The determination of optimal Taxol concentrations in human serum was required for enhancing
therapeutic effect and maintaining the appropriate Taxol level in blood. This study was aimed to synthesize
radiolabeled Taxol derivatives as radiotracer in competitive radioimmunoassay for monitoring Taxol
concentrations in blood and to determine the usefulness of its derivatives. Materials and Methods :
Hemisuccinyltaxol(HT) was synthesized by esterification of Taxol with succinic anhydride. Tyraminehemisuccinyltaxol
(THT) was synthesized by coupling of HT with tyramine using isobutylchloroformate as coupling agent and
purified by HPLC. By using chloramine-T(5.25 mg/ml, 10 ##) as oxidant agent, THT(4 mg/ml, 30 #¢) was
labeled with "% (37 MBa, 1 mCi). To estimate the stability of purified THT, 125|~iodotyraminehemisucoiny|ta><o|
("®ITHT) was dissolved in 80% acetonitrile agueous solution, and the solution was incubated at 4°C and 37°C
for 7 days. At various time intervals, the stability of THT and "“ITHT was monitored. The titer of Taxol
monoclonal antibody, 3G5A7, was determined by competitive radioimmunoassay using "PITHT as a labeled
antigen. A standard dose-response curve was demonstated by Taxol competitive radioimmunoassay.
Results : HT and THT were synthesized with 79.9% and 19.5% vyield, respectively. The labeling yield of
"BITHT was 93%. After 7 days, the chemical purity of THT was 96.5% at 4°C, and 97.5% at 37°C. After 3
days, "ITHT was stable with 94.7% at 4°C and 93.4% at 37°C. After 7 days, radiochemical purity was
diminished to 88.1% at 4C and 86.1% at 37°C. The titer of Taxol monoclonal antibody, 3G5A7, was
determined to 1:256. A standard dose-response curve demonstated good collinearity (R*=0.971) as Taxol
concentration-dependent manner. Conclusion = Competitive radioimmunoassay using 125Ifiodotyraminehemisuocinytaxol
as radiotracer could be used to monitor for concentration of Taxol in the human serum.

{Korean J Nucl Med 2002;36;121-132)

key words : Radioimmunoassay, '“I-lodotyraminehemisuccinyltaxol("ITHT), Taxol, lodine-125

Received Dec. 13, 2001; accepted Mar. 27, 2002
Corresponding Author: Ok Doo Awh, Ph.D.

Tel : 033-760-2425, Fax : 033-760-2195

E-mail : immunoch@dragon.yonsei.ac.kr

Department of Medical Laboratory Science, College of
Health Science, Yonsei University, 234 Maeji-ri

Heungup-Myun Wonju, 220-710, Korea.

2 AT S AAY AT F - 4] AY
A318] RI ol & AEAEALTAle] 78] Bz ol

= 1.0
FolR &



122 oigkalelsllA): 4368 AR 2002
M =

Taxol(Fig.1)-S F53} V2l Taxus brevifolia2)
ZAAoA 55 HAEHZ diterpencid T2E 7}
A PIAZA, AZN vl kol Adslod w4
43o] wblin dimerZ P2)E= AL =tz A x5}
#9% v metaphaseoll4] anaphase 2] #1188 =lo}
AMEZLDS AAToZA PAIAE Jehic)

&Tbo]] gk wlXE 7]&9] vinca alkaoid £

I oFE3He 22 wbline] polymerE A3 % n)

e gsATe R ATRAFAY GoM
AlZ1elA 9] AERAE wlo} QPAE9] Z4)g o4
A, axolo] SEoll aeb mlA|Le] Fzo] 2
T Y2 294 Ko7k glont?, AEW mlAlLR
o] el E4 d5A4AE YEog 4 TR
A dAlshs 1o YeHEsHE Helt Ao
F AP

L

Fig. 1. The chemical structure of paclitaxel (Taxol®).
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1. Hemisuccinyltaxol2l

Taxol 23 mg (MW:853.9, 0.0269 mmol, 1 eqiv.)
3} succinic anhydride 41.5 mg (MW: 0.4145 mmol,
15.5 eqiv.)< teflon coated magnetic stirrer$} 47| 4
A7+ 7k 723 vEE-&7]oll F-<7 pyridine 500 u
5 7)o stimingspd A Aol 18A17F F<F vt
S A7t HES Z£§ & rotary evaporator & pyridine
& AAslen, HbE F dolflE  succinic
anhydridel> Z-558 713l0] HoiWl & <14 Fel
slof Al2=olS A As)gdr}t. Succinic anhydride A
F 7 A=AZ ubgEoll | mle] acetones 713l
A5 el ¥, olold] 4UE WA ZH5E B
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7)%-2] isocratic pump@} UV-1 detecter)Z A A8l
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2. Tyraminehemisuccinyltaxol®| &4

U 23|

Hemisuccinyltaxol 20.5 mg (0.022 mmol)$ teflon
coated magnetic stirrer®} g7 HES-27]of] Wt 4
A7+ ZoF 7retAzAZcE A% hemisuccinyltaxol
2 dimethylsulfoxide (DMSO) 500 uloll Q1%
acetonitrile 250 uf, n-triethylamine 100 @& 3L
4CE ng}/l]ﬂ %, jsobutylchlorformate 50 pl & Y
4T oAl 3087 Wakleh. ool tyramine 3
mgS e pH 958 233 tvtelsg 3 ml
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of 6.8~7.5 Eul|o} retention timeS ZHe & F
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UV 35 227 nmell 4 Zesleh BAstelAl =
2 tyraminehemisuccinyltaxol-& 1 mg/mle] FE%E
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8l vih-23o)) teflon coated stirrer?} ¥4 Wit 10
mCif100 «9 WAS BEES s Na¥l
(100mCi/ml, Amersham Co, USA) 10 ux X7}3+ &
30 Z7F  stirringd}gdct.  Chloramine-T 10wl
(230nmole, 5.25 mg/ml, 0.5 M phosphate buffer, pH
7.5)E WolAl 70 2 F<F stiring slo] WAL
ksl sodium metabisulfite 10 gl (276 nmole,
5.25 mg/ml, 0.5 M phosphate buffer, pH 7.5)5 o]
Al Bh3-& Z 8319t wk-3-Eiell EAllsle 4k
& AA 7] HelA] 240 wl 2] absolute acetonitrile-S-
Hh3-Holl 713k Fof] A2ellA] X2,500 rpmoE
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HPLC peak &3 % tyraminehemisuccinyltaxol 2]
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Askdel. Pl-iodotyraminehemisuccinyltaxol-2- 80%
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%, 7 4G AEE A EF Fl HPLCE AA]

s}tk Bk 350 40/0.5 B4 Wl o]F 200 ul
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1251-iodotyraminehemisuccinyltaxol% 10% DMSO

7} “7}=! RIA buffer (10 mM phosphate buffered
saline, pH=7.4, 0.1% gelatin, 0.1% Tween 20, 0.1%
sodium azide, 10% polyvinyl pyrrolidone)Z 3] 4)s}
o] 100 p% 20,000 cpmo] EH &3 3]Aly ol &
eppendorf tubeol] Bglth of7|oll HFE <A E 7+
ZF 1.1, 1: 2, 1: 4, 1:8, 1:16, 1:32, 1:64, 1:128,
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S 100 w4 P32 THE F 370N 12 A2
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glycol (PEG) -MW6,000 S80S 1 mi4 sl &
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buffered saline, pH=7.4, 0.1% gelatin, 0.1% Tween
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20, 0.1% sodium azide, 10% polyvinyl pyrrolidone)
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o] eppendorf tubeol] 41, taxolg 1% DMSO7| 3
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1. Hemisuccinyltaxol2| &M

Taxol 23 mg (0.0269 mmol)3} succinic anhydride
41.5 mg (0.4145 mmol)-& HF&-A]# hemisuccinyl-
taxol 20.5mg (0.0215 mmol)g <¢lo] w2482

"BITHT) for Competitive Taxol Radioimmunoassay 125

9%0Ick. olul] WGBS Axlel Az A
B¢ ulgk Z3}lo] 80% acetonotrile s-8-NE- o] EAF

°2 o] HPLCE AAsle] gglalgiet o] %4
9 €£x= 0.7 mlmino}gla, C18 p -Bondapak
column o 2Helgl Ay ¢A1E hemisuccinyltaxol
©.2.72 B2 retention time-S R , T A&
H taxolS A3k =AA 556 H-2] retention
time-S tjehiglch HPLCHPHo 2 ol (A=
hemisuccinyltaxol®] <=%3= 100% ©]gl.2w Fig. 24|
el Hemisuccinyltaxol®] 1H-NMR -‘?‘—@,SL
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L 1 oHEM

Hemisuccinyltaxol  20.5mg  (0.0215 mmol)}
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Fig. 2. HPLC chromatograms of taxol (A) and hemisuccinyltaxol (B).

HPLC condition — mobile phase :

acetonitrile / H20(4/1), flow rate :

0.7ml/min, column : u-Bondapak C-18.
Retention time of taxol 556 min and hemisuccinyltaxol was 2.72 min.
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Table 1. Stability of Tyraminehemisuccinyltaxol(THT) in 80% Acetonitrile Aqueous Solution

Unit : Chemical purity(%), n=3%

Elasped Time {(day)

Temp.
0.5 1 2 3 7
4C 100 100 99.2 978 96.5
37C 99.9 999 99.3 989 975

% Data were calculated by HPLC analysis using the following equation ;
peak areas of THT in each elasped time

X 100(%)

peak areas of THT in the zero time

496,920 ==
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Fig. 3. HPLC chromatogram of tyraminehemisuccinyltaxol.
HPLC condition - mobile phase : acetonitrile / H20O(4/1), flow rate :

0.7ml/min, column :

©—Bondapak C-18.

Retention time of tyraminehemisuccinyltaxol was 7.16 min.

ZAA%r AAE tyraminehemisuccinyltaxol 9] <%=
100%%c). A% tyraminehemisuccinyliaxol 2} retention
fimeS 7.16 Holgow Fig. 3o UERAYCH
tyraminehemisuccinyltaxol®] TH-NMREA-S- E3]o]
tyramine®] aromatic ringo] Y& Heldgu)
tyraminehemisuccinyltaxol-2- 80% actonitrile <=-8-<
of] Fod 48 37Tl EHSPEA EHeE A
AFo2A IHEE Yot = Table 13} 7
t}. tyraminehemisuccinyltaxol-S- 4Cel|A] 0.5 4, 1 &,
2 94,3, 7 dx 27 100%, 100%, 99.2%,
97.8%, 96.5%2) <Xy} SAEYF, 37CANA=
99.9%, 99.9%, 99.3%, 98.9%, 97.5%2) =57} 9]
=tk

3. Tyraminehemisuccinyltaxol2l 2%
{
EX ¥ EXA sEEe oty

Chloramine-TE ©}-8s}o] tyraminehemisuccinyltaxol
ol "*IF FAeta HPLCE AAJsto] 7 Bl 59|
A BAABASAZ ASe ATE Fig. 49
2}, W3 AGT 2 AZE Pl-iodotyraminehemi-
succinyltaxol®] "1 X482 93%%c}

TaxobS AR Sjed “iodotyramine hemisuocinyltaxol-&-
Azste AbAel sbge Fig Soll vhehiglck
1251-iodotyraminehemjsuccinyltaxol% 80% acetonitrile
T&qel] B Msto] A2HE 410 37TAA 05 <,

19,2939 79 B WA ¥, HPLCE of
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Fig. 4. HPLC radiochromatogram of " lliodotyraminehemisuccinyltaxol reaction mixture.

HPLC condition — mobile phase : acetonitrile / H20(4/1), flow rate = 0.7 ml/min,
elution rate : 5 drop/tube, column : x-Bondapak C-18. Radiolabeling vyield of
["™Mliodotyraminehemisuccinyltaxol was 93%.

Radioactivity in each fractions was counted by liquid scintillation counter.
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Taxel 27 - O/“\/\“/OH
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Q
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Taxol 27- O OH + _\—O—OH
o
[o]
N
—»  Taxol 2’- OH
B)
O

2’ ~Tyraminehemisuccinyltaxol
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H
T 27 N
axol 27 -0 OH —_—)
o (&)}

125[ 1251

o]
H
, N
Taxol 2/-O OH or OH
o

125l

135]-jodo-2’ - Tyraminehemisuccinyltaxol

Fig. 5.

Preparation scheme of [“lliodotyraminehemisuccinyltaxol.

(A} anhydrous pyridine, 18hr, R.T.

(B) acetonitrile, dimethylsulfoxide(DMSQ), n-triethylamine, isobutylchloroformate,
18hr, R.T.

(C) chloramine-T, 90sec, R.T, sodium metabisulfite.

218t ®IIodotyraminehemisuccinyltaxol (CITHT)9] A= 127
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Table 2. Stability of [125l]iodotyraminehemisuccinyltaxol(125(-THT) in 80% Acetonitrile Aqueous Solution

Unit : Radiochemical purity(%), n=33

Elasped Time (day)

Temp
0.5 1 2 3 7
4C 98.6 96.2 96.6 94.7 88.1
37C 98.7 958 96.3 934 86.1

¥ Data were calculated by HPLC analysis and liquid scintillation counter (LSC) counting using the

following equation ;

peak areas of THT in each elasped time

peak areas of THT in the zero time

Felo] Belsha ol® AMABASAL Al
I free form2] 9FS R1slo] o] 5o ubABIEA
Ah=d ¥d 7%7@63—_9&44] 1 QFAA S Yo} X9
t}. Zl]é'?% peake] Hzx WAU|E J|FoR 7+ 4
2 wWARE AR 2 A Liodotyraminehemi-
succinyltaxol®] ZF A7k wbAEE sxE
Table. 2¢]] VRN
'»Liodotyraminehemisuccinyltaxol-2 4ColAE 2zt
Zt 98.6%, 96.2%, 96.6%, 94.7%, 88.1%°]}%)o

r{»

™~

X 100(%)

37ColAE 22k 98.7%, 95.8%, 96.3%, 93.4%,
86.1%9] WrA3eHe <=2 & el

4. UAIHAZHYE 0|88 HEESAHZC]
4ot

["*IJlodotyraminehemisuccinyltaxol-& ¥ %A
FAog L3 axolol] digt ghFEEAe] e
3l7] $J8le] F5-2 BIT(%)E, 52 A9 314
whgEslo] UeligickFig. 6). A H=AE 2%

B/T(%)

Antibody dilution Factor

32 64 128 256 512

Fig. 6. Determination of antibody fiter of monoclonal antibody 3G5A7 using
["®lliodotyraminehmisuccinyltaxol. Antbody titer(Asterisk) of 3G5A7 was 1:256, in case B/T(%) was 50%
above. Antitaxol monoclonal antibody, 3G5A7, was produced from hybridoma established by fusion
between hyperimmunized mouse spleen cell that hyperimmunized Balb/C mice injected intraperitoneally
with hemisuccinyitaxol-BSA emulsified in complete Freund's adjuvant and non—-secreting myeloma cell,
sp2/O-Ag14, and selected with HAT(hypoxanthine, Aminopterin, Thymiding) medium.

Competitive radioimmunoassay for taxol was experimented by BGG coupled PEG precipitation
method. Radioactivity in tubes was counted by liquid scintillation counter.

counts bound form

B/T(%)=

X 100 (%).

counts total radioactivity of applied radiotracer
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Fig. 7. Standard dose-response curve of monoclonal antibody, 3G5A7 (antibody titer 1: 32) according to

the concentration of taxol using RIA.

Taxol concentration increased from 0 nM to 100 nM.
A standard dose-response curve demonstated showed good colinearity (R2=0.971) as taxol

concentration—dependent manner.

counts bound in each taxol concentration

B/BO(%)=

X 100(%).

counts bound in the absence of labeled radiotracer
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