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~	T he hcmorphins cons titute a famil y of sma ll 
multifunctional p eptides from 4 to 10 am ino ac ids 
long, vvhich arc rclec sed in the orcranism during 
ph, iologic<ll or psy hopa tholog ica l protC'o lytic 
dcavn gc of ~-h'mogLl bin (Brantl et al., ] 986; 
Clams e ct a l., 1991, 1992, 1993; Makinen d al., 
] 996;Duc thman ct al., 2000). 

c 	 LVV-I 7 ,md VV-hcmorphin 7 <'Ir' mo ' t 
hydr lphorbic and able to cross blood-brain b, rril'!'. 

C~ 	Hcmorphin producing enzyme: cathc~l s in 0 a nd 
cathepsin B 

,)~ H cnlorphin dcgrnding enzyme: dipl'ptidyl pcphd Cl - ' 
]\1 (DPI 4) and a ng i tcns in-convc..rling Cn ZV 111(' (A ) 
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Hemoglobin Molecule 


red blood cell 

II', chainl I t chain 

helical shape of the 
polypeptide molecule 

(http://www.med.unipi.ltlpatchirlbloodllbmr-it.htm ) 

Decreased level of 

hemorphin-7 


Br "a ~ t an r 

(Due to inc.reased plasma proteosomal actIvity; Anti
cancer effect of VV-hemorphin 5 through J11L'dialing 
cytolysis of tumor cells) 

C;R 0 iabl'tt~ 

(Like Ang IV, LVV-1I7 may bind to !RAP to help 
GLUT4 translocation to cell membrane) 

(;R b 
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Increased level of 

hemorphin-7 


~ Abd om ina l ao rt ic < ncu rvs m 

J~ Po,_ tcriur crani,ll p i, tric bra in tumo rs 
(in !"l'c1scd I-'wl (If L\I \ -H7 in F) 

I-I'mo rphins or h emorphin containing pephdcs are 
a lso found in a variety of luanunaliaJ1 ti ~ lI'~ 

(h) poth llamu', pitui taI' , . pined cord) or fluid 
(p las ma, cerebrospi na l fluid ) (GIanlsta ct ~1 1., '1 ((]; 
M~ikirpn ·,t elL, 1992; Ba rkhud arya n et al., 1992, 1992, 
] 993). 
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('" lR P he 5 been shown to cl ave a number of 
ncuropcptidcs including va l pr , in, ox~ t(1cin, ly. 
hrnd} k inin, md-cnkeph,din, nldto.tnlin and 
d y n rphin A (1-R) in vitro (t--krb t ,t 011., "1997; 
Matslllllot() e t ;:11., 2001). 

~	Both (ngiot nsin IV (i\[W 1 ) and LVV hL'morphin-1 
inhibit the catalybc act.ivity of IRAP in itro (Moeller 
ct aL, 19 7; Albiston cl aL, 2001). 

.
The cleav ge f a11gioten m 

(A1.1g) II i11tO A11g IV 

19 




~	Angiotens in IV medic tes important physiologic 
function s in the ccntr<tl nervous ' 'lem, including 
blood flo\\ rl'gul lion and proc sses undc·rl y ing to 
J zHning and memory (Kramt1r ct al. 1997; Albiston et 
<11. 20Cn). 

-R Ano- IV has been thought ttl an import<lnt 
cndo cnOllS peptid e to nhallcc Jcilrning dnd 
memory in the hippocampus. 

Hippocampal L TP 

recording 
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/ 
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Two sequential HFS could induce two sequential LTP, 
although the second LTP was lower. 
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The second LTP was not potentiated by 1 11M of Ang IV. 

However, the EPSP was potentiated in response to 1 11M of Ang IV. 
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The second LTP was not potentiated by 1 J-lM of LVV-H7. 
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150 .. • 100- 110 min 

Cl 13 1-140 min 

,I ,I,r'" ,I 

a 

The EPSP potentiating effect was only seen in response to 1 IlM of Ang IV_ 

1101

100~ * W""-.:' ._' .. ~ ". 

¥90 •.•. 4.,;· 

:a; 80 
!Q 
.0 70 • Control
'15 
C 60 .. Ang IV 1 ~ M .. 

Ang IV 1 ~ M+ atosiban 1 ~ M-g 50 

~ 40 

'" Il- 30 
~ 
~ 20 

10 

O'+-~~-r--~-'--~--r-~--~~r--r--~-'--~--~~ 
o 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 

Time (min) 

Ang IV attenuated LTD in the CA1 region of hippocampus. 

~he attenuating effect may not be through the blockade of IRAP to increase 


the activation of oxytocin receptors. 
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• Conlrol (n=6) 

LW·H7 1 ~ M( n=5) 

Ol+-~~-r--'-~~-r--~-'---.--~~--~--r-~--~~ 
o 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 

Time (min) 

LTD was not affected by 1 ~M of LVV-H7. 

LVV-H7 in memory 


C..ij lthou g h L VV- H7 c1 nd A ng lV ca n both ac l (In IRAP 
as inhibitors, the role o f L -H7 in the regulation of 
mo m r (ould be- f I irnportculC in the 
h ippo a mpu.. 

c.«. How vcr, LV -1-:1.7 did show el'r t:1 in p iti \'c ('ffeets 
nn the enhancem ent f m ernory III Il1J n Lll'hf.l\' i ra l 
mod ,I . 
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~	Are the drugs (l~ .g. <lnClboli - Clnciro" c.nic t , 'o id ~ ; 

AA ") rcgui<lting the ( mount' of hemoglobin able to 
affect the level of L V-H7 in blood? 

(~	 Is th _rc any conn 'ction bet\vecn LVV-H7 an d opioid 
addiction? 

;.Q 	 Is mmdrolone-induced increa d susceptibility to 
morphine dcpendcne related to LVV-H7 increase? 

(",1 (lndrolnl1 '-induced a significant ino-L'2l > of LVV
H7 concentTation in the serum. 

~	LVV-]-I7 "vas significantly increased from 0.41 ±0.08 
fllvl (Day 0) to 0.65 ± 0.08 J-l iVJ (Day 9) in tbe 
Nandrolonc (15 D'g/kg, i.m., q.d.) ""roup. 
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Cannulation 
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(checkereeJ chamber) 

day 
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Eff et of nandr Ion pr tr atInent n 

1110r hine-' 1dueed 


c nditi ned plac pI f r He 


The a b nc of -fIeet by the e a ministr, li n 

of LW-H7 , nti-serUfn with nandrolon 111 


p tentiatinrr rn rphin -indue d cpr 
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LVV-H7 in drug 

addiction 


(..::I. 	 L V-H7 m ay pldy dn imporl,ml role in the 
rcg lli c ti nn f drll E, dcpcndenc! incluclin' opioid 
d ep~ndcn\: (?, buL it i \\lilh no C~))1n 'c Li()n wilh th e 
pre trc,ltll1cnL of A A. -induced incn~ascd 

s llsce ptibilit to morp h ine d e pcll cicn cl'. 

(',;K. 	LV V- 17 m<l y pl::l : ,)11 im p ortant ro ll' ill alcohol 
dqx 'ndl'll cc accord ing Lo our prl'limimll·. rc<;u it s . 

Hyperalgesia 

(a) 

B 

e Ll 
"£ 

2 

NQf nal 
P~ I 
te s onse 
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14 

o Ir--.--.---,,----,---, 
·1 0 1 2 3 4 5 6 7 822 24 26 28 30 

Saline 1) 
LVV-H7 13.6 nmole 1) 

40- LVV~H7 27.2 nmole 1 ) 

32 

Time after intraplantar 
carrageenan injection (hour) 

LW-H7 attenuated inflammatory hyperalgesia at the spinal level. 
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-- Saline (n=11) 

--- LVV-H7 27.2 nmole (n=11) 


U 14 
Q) 	 Naloxone 5.0 nmole (n=11) 

.!!!.. 12 --- Naloxone 5.0 nmole + >. 
LVV-H7 27.2 nmole (n=9) g 10 

Q) 

~ 	 8 

6 

4 


2 


0- II--'---,---'---'~ 


-1 0 1 2 3 4 5 6 7 822 24 26 28 30 32 
Time after intraplantar 


carrageenan injection (hour) 


The effect of LW-H7 to attenuate hyperalgesia may be not mediated by opioid 
receptors at the spinal level. 

-.-	 S-.'ine (n =oe ) 

(a) 	14 ---- LVV-H7 6.8 nmole (n~13) 

.-0- Ang-IV 12.9 nfTIole (n~1Gj 

2 

o-!-"--'---'-'--.-'--'--'  I r 
o 2 3 4 5 6 7 822 24 26 28 30 32 

Time after intraplantar 
carrageenan injection (hour) 

LVV-H7 attenuated inflammatory hyperalgesia at the supraspinal level. 
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-to- Salin e (n =8) 

(b) -.,.- LVV-H7 6,8 nmole (n=13) 

-.to- Naloxone 2,5 nmole (11=8) 

Naloxone 2,5 nmole + 

LVV-H7 6,8 nmole (n=9) 

~ r 
o 1 2 3 4 5 6 7 822 24 26 28 30 32 

Time after intraplantar 
carrageenan injection (hour) 

~ ... 
"0 
~ 

.~ 

~ 

The effect of LW-H7 to attenuate hyperalgesia is mediated by opioid 
receptors at the supraspinal level. 

3.5 Saline (n=8) 

-- LVV-H7 27,2 nmole (n=8) 


E 3.0 
C1J 
E 
:::l 2.5 g 
s: 
t1l 2.0 

0... 

-- Ang IV 25,8 nmole (n=8) 

1.5 '" "T'--r-T"",.-'-,-,-.---I r-I---,----,--,-,-, 

-1 0 1 2 3 4 5 6 7 8 22 24 26 28 30 32 
Time after intraplantar 

carrageenan injection (hour) 

Intrathecal injections of LW-H7 and Ang IV did not show 
any effect on paw edema. 
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___ i\og IV 25 8 M10ic (I' ~9 ) 

..... I\tosiban 0 5 ninole (11 ~ 9) 

-G- Atosiban + Ang N (I1~S ) 

o I 

·1 0 2 3 4 5 6 7 
I , 

820 22 
I 

24 
I 

26 
I 

28 
i 

30 
I 

32 

Time after intraplantar 
carrageenan injection (hour) 

The anti·hyperalgesia effect of Ang IV could be mediated through the 
blockade of IRAP to reduce the degradation of oxytocin. 

LVV-H7 in inflammatory 
hyperalgesia 

LVV-I-I7 can a ttenuate inJlarnmatory hypcrlllges ia at 
both llprasp inJJ a nd pinClllevcl. 

.. 	 A t supras pinal levQ I, LVV-H7 acts tl1roug h tb e 
ac ti va ti on of 'lpioid receptors to induce anti
hy pera lges ia. 

~ 	A t th~ spinal lev I, L VV- 17 did n( t act through 
op io id r ' pt lrs to induce anli-hyp 'ra lg ia . Be 'a u5e 
A nl.T [V wa' known to ac t throu gh rRJ\P inhibition to 
ind ULe anti-hyperc Igesi.1, L VV -H7 rna <1150 c1 t on 
TRJ\ [ to caLise a nti-hypcmlgcsia. 
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L VV -H7 in allodynia 

caused by neuropatllY 
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2 -' ~ 
~ 0~ 

c.. Basal -30 5 35 65 

..- Sham + vehicle 

...... PSNL + vehicle 

-<>- PSNL + 25.8 nmole Ang IV 

...... PSNL + 27.2 nmole LVV-H7 

Time after i.t. injection (min) 


i\ [,11,' min' tllldl'rwenll'.lrliai sciJli, 1ll'1 VI! iig;ltioll 


Oi 
~10 
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'0 
.I:. 8
'" QJ.... 
£; 6 
'iii 
~ 4tV .... 
"0 
£; 2'§ 
~ 0tV 

D.. Basal -30 5 35 65 

Time after i.t. injection (min) 

..- PSNL +AngIV+Atosiban (ipsi) 

-0 PSNL +AngIV+Alosiban (contra) 

...... PSNL+LW -H7 +Alosiban (ipsi) 

-a- PSNL +LW-H7+Atosiban (contra) 

...... PSNL+ 0.5 nmol Atosiban (ipsi) 

-t:r PSNL +O.5nmol Atosiban (contra) 
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Long duration of LVV-H7-in Deed 
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that induced by oxyto in 
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