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Structure—specific Effects of Lipidated Oxvtocin Analogs on Intraceiiular Calcium Levels, Parental Behavior,
Plasma and Cerebrospinal Fluid Oxytocin Concentrations in Mice.
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Oxvtocin (OT) is a neurcendocrine nonapeptide that plays an impertant role in social memory and behavior
Nasal administration of OT has been shown to improve irust in healihy humans and social inferaciion in
autistic subjects in some clinical trials. However, 0T has two unfavorable characteristics: 0T is short-
acting and shows poor permeability across the blood-brain barrier, because it exists in charged form in
the plasma and has short hali-life. To assess this, we designed and synthesized i{hree mew oxviocin

analogues which contained palmyfoil acid groups in different positions. Lipo-oxvtocin-1, 2 and 3 (LOT-1,
LOT-2, 1.0T-3).
The main goal Jor this study: Can OT lipidated analogs te be useful for ASD patients and has more high
and prolong effect than OT? For answering for these questions we used in vitro and in vivo methods.

( Hikin 5N EkEL )
We investigated calcivm release measurement in vitro and parental behavior on ASD mice model. Also we
neasured level of OT in plasma and cerebro-spinal fluid (CSF} of wild-type mice after injection of LOT-L
For Calcium release measuremeni we used cell lines (HEK-293), which expressed OT-receptors. Activation of
Ca release from these cells after application of drug will be evidence ol direct activily on oxviocin
receplors. For model ol ASD, we used CD38KO mice, because mice with this phenotype have disrupted
oxytocin release {rom brain and demonstrate signs of autistic symptoms. We Used ELISA-kit for
determination of OT in plasma and CST
In HEK-293 cells, all three LOTs demonstirated comparably weak effects on the elevation of intracellular
free calcium concentrations after OT receptor activaiion, compared to Lhe effects of 0T. The three LOTs
and 0T exhibited different time—dependeni eflects on recovery from impaired pup retrieval behavior in
sires of CD38-knockout mice. Sires treated wiih LOT~1 showed the sirongest effeci, while others had no or
little effects al 24 hours afier imjection
With regard to the long-lasting effect of LOT-I, we measured CSF and plasma OT levels at iwo fime points
after drug administration (30 minutes and 24 hours). At 30 minutes after 0T injection, the level of OT in
plasma and CSF was slightly higher than thai in PBS-treatled controls, while no such difference was
observed following injection of LOT-1. After 24 hours, mice ireated with LOT-1 showed elevaied plasma and
CSF OT levels, while OT-ireated animals did noi. The data support the suggestionm that LOT-1 is
metabolized in the blood and iransformed to OT. If long-term conversion to OT is the main mechanism
underlying the behavioral effects of LOT-I, (his could explain the long-lasling effect of LOT-1 as well
as its stight or absent acute effect.

(# ]
We applied a lipidation strategy using palmitoyl acid to improve the drug-like properties of 0T
Lipidation of OT al two positions successfully vielded LOT-1 a peptide drug with long-lasting activity
Based on our results, LOT-1 is potentially useful for psychialric diseases, including ASD.
LOT-2 and LOT-3 exhibited less beneficial activiiy compared to LOT-1, contrary to our initial
expectations, they vielded insight into the mechanisms underlving the effecis of LOT-1
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A% kv (oxytocin, OT) I FfhEMRilE. HESMATEIOMEER 4 b OMESTF FTh b, 0TOREHEEIZLY
HE A7 T AJE (autism spectrum disorder, ASD) HFDXI AT I 2=/ — g UENWDDALET S Z LM<,
% OIEFEBEBRAER SN TWD, LHALRN L, REIRBOTIIIAN THOM S 002, TEREER 2, N2 T K
MBI (blood-brain barrier, BBB) ®ZFiMEAME N2 BNIZEAT LICK VW, T O72DASDIREESE & LT, BB M
NE < MEHBREOREWOTRAIOBRENEEN TN D,

CherepanoviK I, JREALIZ L 0 5 5 7-0THEEUEE I 2 S ORISR Z ik 92 FIREEN & 2 G2 5T 2
72O 21T o7, AWFZETIE. 3 2O0THLEULAEY ., T 724> Hlipo-oxytocin—1(LOT-1; Mizuno, A., Cherepanov, S.
M. et al. Brain Sci. 5: 3-13, 2015) . lipo—oxytocin—2(LOT-2) ¥ X OXlipo-oxytocin—3(LOT-3) O F72FH{EM % 0T
Zt BRI U CHeledt Lz, LOT-1E, OT FO 1 BB DL AT A VDT I 1 2B B OF 1 Uik o KB DM
TV F VBN IO>TOMINEND Ko Ichmkaniz, LOT2TIRIEHDO YV AT A VEREOT 2 oAz, L0T-2
TH2EHOT v > UEIEOKEEIED ISV L F VRIS T D,

F 9", GFP(enhanced green fluorescent protein) C# 75k L7z b FOTZ A Z & b B H HEK-293 M |2 22 E 126
B ST HIERIC AL A 2 IR L, 0TS RIRTEMELIC L A HIEN V> T DR O ER IS Z T2, £bBmo50%
IR (ECso) 1HOT & LLBE L CIVMEA 7R L7, WIS, BETEIE L COFEMTEINREE STV HCD38 ./ v 7 7 7 |k
< ACEACE W ERENENER Lz L 2 A, AbAWIC k- TR 2FTEENVEE Sz, LOT- 1R 5300 18 1S 13 b 5=
BRI Tz, FG24R % IC0T L 0 2 K AFEMTEN 2 BIE W72, —F, LOT-213 #5303 % O FIT0T L v
HPE ThH o7, FHURFMBZICHRITIT L A ERD Do 7z, LOT-30D3057, 24K # O FITBAZE TId e o
oo TDORERIL. OTHEEULE YN ENZ N ORI RN e S EiE 4~ 7 AAANTE 5 Z L AR LTS,

ARFFEIL, FREARIZ Ko TH L N7 3FEEOOTH UL A OVEH A B8 fAa L~ L B E RO TE) L~/L CTifdT L7z
e b DLWz b, S, HEEVERE, ST HOEY E T A v BT 2 ETOEERLHNMA LD O D
BRERENTERY . BUORGIET S EEZ N5,




