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Abstract

Background and purpose: The selection of co-ligand has a profound effect on the labeling
efficiency, biodistribution, and tumor-targeting ability of ®*™Tc-labeled HYNIC-conjugated peptides. This
study compared the in-vitro and in-vivo properties from the 99mTc-labeling of 6-Hydrazinonicotinamide-
conjugated neurotensin (HYNIC-[BAla’-Tle*?] NT (5-13)) by Tricine/EDDA and Tricine as two co-ligand
systems.

Materials and methods: After radiolabeling, cellular specific binding, affinity and internalization
were evaluated toward the HT-29 cell line, as neurotensin overexpressing cells for both of them. Finally,
the biodistribution studies were performed on HT-29 xenografted tumor-bearing nude mice, and the
imaging was performed using a gamma camera.

Results: The radiochemical purity of ®™Tc labeled peptide with tricine and tricine/EDDA as co-
ligands was found over 95%, and they showed desirable saline and serum stability up to 24 h. The
dissociation constant (Kg) value for radiolabeled peptide with tricine and tricine/EDDA toward NT
receptors were determined as 50.41 + 9.76 and 32.66 + 4.00, respectively. Internalization of radiolabeled
peptide with tricine/EDDA was reported almost 2-fold more than radiolabeled peptide with tricine as co-
ligand for HT-29 cell line after 4 h incubation. In biodistribution and imaging, the tumor/muscle activity
ratio was 2.30 and 4.20, 1.74 and 2.28 at 2 h post-injection with tricine and tricine/EDDA, respectively.

Conclusion: Despite relatively similar radiochemical properties of both peptide radio-complexes
with 9mTc, the complex labeled with a mixture of tricine/EDDA as co-ligands showed more suitable in

vivo properties than tricine.

Keywords: HT-29, HYNIC, imaging, neurotensin, *°™Tc, tricine

J Mazandaran Univ Med Sci 2023; 33 (Supple 1): 59-76 (Persian).

Corresponding Author: Nourollah Sadeghzadeh- Faculty of Pharmacy, Mazandaran University of Medical Sciences, Sari,
Iran. (E-mail: nourollahsadeghzadeh@yahoo.com)

59


mailto:nourollahsadeghzadeh@yahoo.com\)
https://jmums.mazums.ac.ir/article-1-19854-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-26 ]

olp—jL S 0y e L colS iba ) as

(59-76) 1402 Jlw obT 1asl ol sylad eowg w o)

L U392 8 LI UK Yelgs aunlin
L oaub jlailds HYNIC-[BAla’-Tle?] neurotensin (5-13)

L2ns ailsy piwuw ga jl aalaiwl b 99m-P5.|.u.u5.|

oLl pel Oloy
anj @slo dil g
S GIS Obsle sames

2 IuS>

3n 5 bt U5 5 (S5 w5 il 150l ST () (dme 3T (SO Sl i 9 diles
5 0353 5 (5 O3t ol g5 acalllae ) 3,15 90M- oSG Ly el s 0L HYNIC Ly a8 558" oz (o
1) SeS W e 55 3l o3lial Ly 99M- o 55 Ly s j1a0L2s HYNIC- [BAIa™-Tlet?] neurotensin (5-13)
..L:f&;e 4o 2o

4 ol oddplaplas dmy Joke 39y 9 bl (( Jsbe oolamsl Jlasl (g ilayla0lis 51w sy yhe ) 9 Slgo
ol sLaise 53y » OWlle 0L 53 .23 ,5 513 b5yl 3550 HT-29 Jglo 035 (635 » s a) 5 (Sl S
238 Do BOT SN 93 b (5ol5 0 e 5 L5 il HT-29 Jsho 035 (gl s 05

5553 903395 3 iy o 5 /EDDA 5 o 5SS BB L o yls0lis Aty gland 315 0350 cladidly
3 e L 10l Ay oSS Sl sl OLas 35 Sl e lu 245 Ll g 5 Jlome 53 (g llae (5ol L
Joles s o Y e U 32/6624/00 5 50/4149/76 (5 5 a0 iS55 ek ;S 4 o o 5 /EDDA
e b e 5 S5 B il 53 L s 5 /EDDA L ok a0Us ity 612 HT-29 (slad ko 5555
G5 3 m ol 33 53 dlae 4 5 ga g S (61300 585 5 Gt @35 03 E S 0l SO ) ey sl
T sy 2128 5 1/T4 4120 52/30 5 5 4 s 5/ EDDA s e 5 b 150U Ay (61

L 12008 Sty sty oSS 538 5l oleand 05 Blowdjl alin L85 6la (S5 5 5 s 5l rrbikil
31> 0L e 5 4 e (8 i mbin Sl S 5 (5 0353 Ll Bl s 5 /EDDA

6)‘3;3,1_,«43 o ¢ HYNIC‘99m—U:..;§J HT-29 cdn.m‘ﬁjj_,} ‘SA.JS Lg'.b Bj',

4o ddo
YU 5,8 Dot Ul sl ails (ae e 5305 b ol 3 3, Cge e slacls) sol,
S 3 s le (63L 5 Ll e S50 Hsba jse 5 ) 5351 Cad) sas 331y VL o, S s LUlS

E-mail: nourollahsadeghzadeh@yah00.com (¢ 5l 5,1 s> «( o) plael ol A& o AT ook 17 dS7 15 lm — 031 Lo allygs : Jgkuno ilgo
Olnl eyl 0l 5le (S ke oy ¢ ity Soligions 4aS” (55l 5513 0dSKSs (gl (3l g5zt (6 S5 (g gmiils ]

Ol eyl el (ST o sbe o831 (53l g15 oS3 c(slaian (53l nsls 05,5 5L31s 2

Ol eyl 01yl (ST 3y pshe okl ¢ (S5 5y 0L €65 g pms) Dlighiond 5o 3kl 3

Ol eyl el il (ST g she o830 ¢ S5y oSl s 005 5,5 ,Lils 4

1402/816 : s s o 58 1402/7/15 : Sl Cgr gl ot 1402/5/23 1 il 53 st

1402 o7 . 1 asb ajag s)ladds «eow g (w 8)9s ohaijls Al eole olEhSl dlas 60


mailto:nourollahsadeghzadeh@yahoo.com
https://jmums.mazums.ac.ir/article-1-19854-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-26 ]

ulilSam g glyl el ladl

23352 5o ool ooy £ L1 HYNIC J 8050
sue oS SlrOTSl s o (ST S o g st L
oSS 5SS S 3 (oSS LS
1o ) Koo bl oy ¢ SIS o
s, 555 (Sl g S5 OISl 5 (Al y 55T
Sl 0l jadeiio ] Sladenl Sl (slao i b
9MTC-HYNIC (Lo ShaS” -85 Cale opl oLs
S 55 e Ol5 oo (Jbm bl o lile asuial
ool 05,8 ol 055 Gb Sl eSS 51

L oSG by Lol ule 5545 oo Juaze HYNIC

(1514) & 55 oo Il WK S i

AU IS Ol ot Slallas elul

5 =) =58 eSSl QLS o e
S5 sl Ol e 23 g0 5 55
53 ki ol Jsmme (ST LS 51 S
SLad S go st 3550 53 4 (3020 Sl 8 Ol

99m- p 5SS L os ,130LE HYNIC Ly 8558
PSRN PNV R JCTRICIN PRV J0- 0
Sl 03l Lt Slales (11) Csl e 5 [EDDA
Sladzy il i Lyl g iy bl 4
99m- p 5o Ly st JILLES HYNIC L 48558
L LS 55 (6 g S U180 e 5 baw s
[EDDA i o 5 sllan 5,8 s 5 (5L
eSG ShSan 5 5L e (18-16) il axils o 5
FMTC-HYNIC s g |y oS 95 5 51 (el e
JEDDA 5 s 5 (SaS LIS s 53 51 o3lize |
Sl alas 4 )50 8 i 33,8 G5l s 5
oS LS s 53 2 b od LSS iz ),
53(198)3 5 elw &S I e 0SS L 5
3o ehr s awlie S5 Slales
HYNIC L 4 855 58 sy oSS SLo b ol 5
3 p e s IOM ey G e il
o=s5 (28-308)5 4 L2k 5 A5 e S/IEDDA
HYNIC L o 8558 g 5 S5 Jias

s Ola)s ass ja halS 5 55 b 613 0 e
& 635 LA W iz ys (3-1) 313 ol on
Loy ssly 53 sag 68 Do GUl5 2l 3l
Gdn (sl ol ol des 31.(5,4) oo ookt plon
Flo g Slintin (25 ul §lo g glaeds ;S 0sls 3
sl m 1M1=t 568 (IS L st jlsoles 5t
e 2l s M7=t 5 0y 3l i 615 0 0 58
5055 SLaszes Oleys (61 m Aoz 5231, Ol e 90
(D53 g oslial 2y S sl
31 e 5y 5 Sli e (g LSS (gl
3sMAG; DOTA DTPA [t dkius sla, 5D
FGa B e sla 5555l 55l5 e HYNIC
o o 93 (B-6) el ok eslizt ¥mTC 4 1291 My
= 0SS G b 3l 5l 0L el sl 5 0
Tt el gl 5 (S5 ol S 4 99m
(aooT 5 55 5 31y =6) HYNIC.(8.7) 5 55 oo 0515
S oS MLl s o FediS ksl 51 SO
51 (109) il s v__& e L 5w laolis
= slacs b elas il g i HYNIC S ob-0T
1y oiledl glaca b opl by ST 45,5571 0SS
S oSS (9 (S8 sl L L
L, oo o5 eslinalsy 0 Y pame 8 (SS ot
eI Lz (e S 9508) L 5 151 Ll jle
A Sl (63N N= T (65 st o s )
3K Gl S8 g Ol (EDDA)
ol glagyls s g Sl & S HYNIC (sbisa
U5 s 5 e 5 SmS S b L
SLad sl pogs g hsay (5,5 odn oyl
P35S e el 5 1,00m = oSS lsols
930S S Ol sie 4 HYNIC i eslezal slacs ;e
Oledlily 03 S lulis o5l 355 (BFCA) oy 5ot
ol s 9IM - s iS5l la0ls VUL
& (L1-139) sl O 513 3 Jool (sla nSUaS
S 525 05,5 (Lad S50 5 4 HYNIC JLss!

61 1402 obT . 1 sl of3g o)ladd «@ow g (w 8)9s

ohjls ¢aib)y eolc oGSl alas


https://jmums.mazums.ac.ir/article-1-19854-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-26 ]

M99- pouwiss g HYNIC-[BAla7-Tle12] neurotensin(5-13) uolga

03.555GIDCO I el s sl s 2 5 658 i
@S Sl (sl JLST5 53587 0b ) HT-29 sl
NS 1 o kb s Oyl sl sl Sk
Coas 4 01l (5 (55 Ol o 5 0ddags 558155
Capintec CRC- Jus 551,08 593 Lo 5 4w ST .aT
s S eI LS 6T i8S cs LW 127R
Lablogic o&ws Low 5 TLC 3l oslizul b plass y31,
RP- 5 3lulSSl 28" s Lo mini-scan TLC scanner
4 jgree 0T 428 L Knauer JosHPLC
348 s LwB-FC-3200 Jus Bioscan INC | 55
250/4.6 Knauer Earospher100 & s i ol ST
95— 3 ad S ged A 48 | gl 5. o3le Wl 5C18
Sl ST 3l oslinal U 5 05y5 5 o5 05 SileiT
Ol e tds) Lol 5l ot 4 42naNaI(TI)

Sl 5 0 ) () i sla g gm okt ol (002!
LT s 5 4 (ool gl smiadl) Jlos 0aSins,

Error! Objects cannot be created from editing field codes.

L aS 9558 coaiig, 5 Ao e bl ol ot
(Ac-Lys (HYNIC)-Pro-BAla-Arg-Arg-Pro-Tyr-Tle- HYNIC
leu-COOH)

Gyl edld L b srie g jlellilis Oldes
e oSS LI L (5-13)
4 Oy ) (1) (AS aalllan 5 asdllas ) s
cu:Jﬁf}jl@u;ﬁbgéju)l.UWb_\r;aﬁe
54 EDDA 5 s 5 ldie ¢ ST pH Ol
3 sl 33l o o3 3L N R
oo 5 S5k Sl 5 b 5 2S5 (554
b 28Ty Ol 5 dd gy Olusns 5boas TLC Scaner

HYNIC-[BAla’-Tle*?] neurotensin (5-13) 44>
SS WY 5 i 53 99M- 0SS L 5 e
05355 O s 51415 5 0 3e25 (&) a5 [EDDA
SBLE (S gy 5 005,58 (VL oS0l (HT-29)
ol la 0Ll e gy 5 Soli s A Slen (T)As
wodbe (oS5 o b iy ol 9IM - iSS
PSP | K P P JUSIE FOP PN g Gl Ju
ol 53 (T)313 Ot 3 45 51 s g (6,8 s
Pl 5058 a3 s p s 4 >
5 0953 5 5 O m slaileT (eSS STk
ol ,liLzs HYNIC-[BAl’-TIe?] neurotensin(5-13)
) et (oSS WY 5 g 53 99N S
(Sl p e 53 oIl aallbs (g jluluiles |8
S5y i ol I
0T 2555 Oljme 5 (Jsbo i8S Lams )3 g 5
P 03 (S se g s Sl s Jsh
o i § e &S il il LS &I ()se s

3 5 g lie (7) ol

59 9 3lse
oK g 5] g0

i) ok > L HYNIC b gz, £ 555
w0, S 5528 ysPeptron &S 5 b g (1 ojlas
L o b gRP-HPLC al e 5 42
Sased) as aul 5 olelis 1o 5395 YL o sks
(251 6,k

25T (53 Dl 5 Jold (gl ol e
N ) Sl 555 98 (65 (EDDA) ol Sa
p 5T D s el 055 52 s Fluka =57,
g Merk o575 51 iy IS 5 5 sl od slie el
¢ 43 10 L RPMIL640 ¢ J o oS Lo

1402 o7 .1 asb s} s)ladd «oow g w 8)9s

ohaijls b)) eole slEm3) alas 62


https://jmums.mazums.ac.ir/article-1-19854-en.html

[ Downloaded from jmums.mazums.ac.ir on 2025-12-26 ]

ulilSam g glyl el ladl

Shimadzu CLASS-VP V6.14 SP1

Method Name:

Area % Report

C:\CLASS-VP\Methods\ss520.met"

Data Name: C:\CLASS-VP\Data\2014\p84601-11-a

User:

System

Acquired:  2014-10-31 2.3 8:54:54
Printed: 2014-10-31 2 & 9:12:39

Retention Time

04 04
I
|
03 :ro.a
§ 0z o2 §
|
|
01 Lo
|
| I
| |
00+ PSS T = T e
i 1
[ 2 P 6 8 10 2
Minutes
Detector A - 1 (220nm)
Pk# Retention Time Area Area % Height Height %
1 6.283 5934 0.138 920 0.226
2 6.783 4254637 99.153 402396 98.868
3 7.267 30392 0.708 3689 0.906
L Totals B
4290963 100.000 407005 100.000 l

HYNIC U S 35 8 o g5 56 oo Grtie HPLC 3JUT 11 o jbods sfoges

Injection Date

10/30/2014 4:40:12 PM

Sample Name Location : FIA
Acg. Operator
Acg. Instrument : Instrument 1 Inj Volume : 7 ul
Acg. Method C:\HFCHEM\}\METHODS\DEE‘_LC.M
Last changed 10/30/2014 4:38:47 PM
(modified after loading)
Analysis Method C:\HPCHEM\1\METHODS\DEF_LC.M
Last™ change: 10/30/2014 4:56:25
(modified after loading)
Flow Injections :
Inj. InjTime Location FIA Sample Name Fragmentor
[min] )
e e [ et et s I
1 0.000 Vvial 11 P87501-11 120
2 1.105 Vvial 12 P84601-11-1 100
3 2.118 Vial 13 2 100
4 3.134 vial 14 P87807-11 120
5  4.150 Vial 15 P91301-11-1 120
6 5.163 Vial 16 P87803-11 120
7 6.176 vial 17 P87707-11 120
8 7.190 Vial 18 P90003-11 120
9 8.201 vial 19 P90301 120
Deconvolution Parameters
Adduct Ion(Positive): +H, 1.0079 Da
Adduct Ion(Negative): -H, =-1.0079 Da
Low MW: 200
High MW: 2200
Maximum Charge: 50
Minimum Peaks in Set: 3
Retain Residual: No
Ion PWHH: 0.6 Da
MW Agreement: 0.05 %
Noise Cutoff: 1000 counts
Abundance Cutoff: 10 %
MW Assign: Curve fit
MW Assign Cutoff: 40 %
Envelope Cutoff: S0 ®
Deconvolution of Spectrum # 1 8 _ 1.276 min .
[ “MSD1 SPC, time=1.276 of PEPTRON\1030-6.0 API-ES, Pqd {Components g
| @ Max: 1.47288e+006 | 2889 b
o 3 <
80 3 | 1588
f‘; & 2 1E6 J
s &
* T 500000
| i
500 1000 1500

Component Molecular Absolute Relative
Weight Abundance  Abundance
A 1290.03 2031312 100.00
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