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KOVACS, G L . L ACSAI, A TIHANYI. M FALUDI AND G TELEGDY Influence of Z-Prolyl-D-Leu~me on 
a-MPT-mduced caret holamme utdtzatton m specific mouse bram nuclez PHARMACOL BIOCHEM BEHAV 18(3) 345- 
349. 1983 - -The  synethet,c dlpeptlde Z-Prolyl-D-Leuclne (Z-Pro-D-Leu) inhibits the development of tolerance to and 
dependence on morphine m m,ce The possible mode of action of the dlpeptlde was studied by measuring the a- 
MPT-mduced disappearance of noradrenahne (NA) and dopamme (DA) either by a spectrofluonmetnc assay m major brain 
areas (lower bralnstem, strlatum) or by a rad,oenzymatlc assay m specific brain nuclei For the latter purpose, mouse brain 
nuclei containing mainly the cell body areas (nucl tractus sohtaru, locus coeruleus, substantm nlgra, area tegmentahs 
ventrahs) or some selected terminal projections (nucl caudatus nucl accumbens, gyrus dentatus h~ppocampl, nucl raphe 
dorsalls) of major NA- and DA-contalnmg pathways were selected In the lower bralnstem studied as a whole, the d,peptlde 
did not affect the utdlzatton of either NA or DA Analysis of the data on the NA utlhzatlon m specific brain nuclei 
however, revealed that the dlpeptlde affected NA d,sappearance in some mesencephahc-hmblc nucle~ which receive 
noradrenerglc mnervatlon from the dorsal noradrenerglc bundle (e g ,  nucl raphe dorsahs, area tegmentahs ventrahs, 
gyrus dentatus) NA utdlzatlon m the cell body region of the same pathway (locus coeruleus), however, was not affected by 
the dlpeptlde The dlpeptlde facd,tated DA utdlzatlon in the mare terminal area of the mesohmblc DA-erglc projection 
(nucl accumbens), whereas the same treatment lnh~btted DA utd~zat~on m the mare terminal region of the mgro-stnatal 
DA-erglc pathway (nucl caudatus) The data suggest that locahzed changes in NA and DA utilization following Z- 
Pro-D-Leu might be important for peptlde-lnduced changes m morphine tolerance and dependence 

Z-Prolyl-D-Leucme Noradrenahne Dopamme Specific nuclei 

N E U R O H Y P O P H Y S E A L  hormones  affect tolerance to and 
dependence on morphine and heroin [12.24] More recently,  it 
has been descr ibed that dl- and tnpept ldes  der ived f rom 
these hormones  Inhibit the deve lopment  of  a physical  de- 
pendence  on morphine in mice [10. 18. 25 .26]  One of  the 
most  act ive  sequences  in this respect  is Z-Pro-D-Leu,  a syn- 
thetic dlpeptlde which contains  the D enant lomer  of  leuctne 
[10,18] 

Relat ively little is known about  the mode of  action o f  
Z-Pro-D-Leu on morphine tolerance and dependence  It has 
been shown by Kov~ics et al [10.11] that approximate ly  
1/100 t imes lower  amounts  o f  the dlpeptlde are required to 
affect naloxone-preclpl ta ted  morphine  withdrawal  after 
In t racerebroventr icular  administrat ion than following a pe- 
ripheral challenge with the peptlde This finding suggests 
that the dlpeptide is capable of  influencing the central  nerv-  
ous system direct ly m order  to affect morphine  dependence  
As far as the mode  of  act ion is concerned  within the central  
nervous  system, the dipeptide did not  affect the antinoclcep- 
tlve effect of  acute morplune treatment [ 10] in morphme-nmve 
mice.  indicating that an interact ion o f  Z-Pro-D-Leu  with en- 
dogenous  opiold binding sites is not  likely As an al ternat ive 
hypothesis .  It was suggested that the d,pept lde affects CNS 
mechanisms located functionally distal f rom opiate recep-  

tors Accordingly,  it was shown [I0,11] that acute  admin- 
istration o f  Z-Pro-D-Leu  to morphine-naive  m,ce decreased 
the s teady-state  level of  N A  in the lower  bramstem,  while a 
subchronlc t rea tment  with the dlpeptlde resulted in an 
additional decrease  in the steady-state level  of  bramstem 
DA as well The fact that Z-Pro-D-Leu  affected the steady- 
state revels of  N A  or DA rinsed the possibili ty that the utlh- 
zatlon of  these ca techolamlnes  could also be changed by the 
dlpeptlde The Involvement  o f  noradrenerglc  and dopa- 
mlnerglc neurotransmiss ion In the deve lopment  of  morphin 
tolerance and dependence  (for summary  see [2,20]) favors  
the idea that an altered ca techolamine  utilization due to pep- 
tide t reatment  may correlate  with pept lde- lnduced changes 
in morphln tolerance and dependence  

The present  study was under taken to investigate the in- 
f luence of  Z-Pro-D-Leu  on a -MPT-mduced  ca techolamlne  
disappearance in major  brain regions and to test the postu- 
late that the dIpeptlde acts on part icular  monoamine  systems 
in the brain Therefore ,  the utilization of  N A  and DA was 
measured  in mouse  brain nuclei  e i ther  containing the cell 
body areas of  major  noradrenerglc  (nucl tractus sohtani ,  
locus coeruleus)  and dopamlnerglc  (substantia nigra, area  
tegmentahs  ventrahs)  pathways,  or  which rece ived  axon 
terminals o f  the same project ions (e g ,  nucl caudatus,  nucl 
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NA DA 

FIG 1 Schematic representation of mouse brain nucle~ m which the 
utd~zatlon or noradrenahne or dopamme was stud~ed Abbre- 
wat~ons NA=noradrenahne pathways DA=dopamlne pathways 
mz=nucleus tractus sohtaru, A,=locus coeruleus DR=nucleus 
raphe dorsahs, HPC =gyrus dentatus h~ppocamp~, At0 =area tegmen- 
tahs ventrahs, A~=substantm mgra, NUCL ACC =nucleus accum- 
bens, NUCL CAUL =nucleus caudatus 

accumbens ,  nucl raphe dorsalls,  gyrus dentatus hip- 
pocamp~) (for rev iew see [5, 6. 13, 22]) (F~g 1) 

METHOD 

Antmal~ 

Male C F L P  mice,  18-22 g body weight,  were used The 
ammals were  maintained on a standard dlummatlon schedule 
of  12 hr (hght on be tween  6 a m and 6 p m ) with food and 
water  avadable ad hb M~ce were  housed 10 per cage 

Bto¢ hemwal  Method~ 

An mtraperl toneal  mjecUon of  a -methyl -p- tyrosme 
methyl  es ter  HCI (a-MPT,  Sigma, 250 mg/kg) was fol lowed,  
30 mm later, by subcutaneous admmtstrat~on of  Z- 
Prolyl-D-Leuclne (Peninsula Laborator ies ,  50 p.g/anlmal) or 
vehicle (6% ethanol d~ssolved m physiological sahne (v/v) 0 1 
ml/10 g b w ) Three  hours after the subcutaneous  t reatment ,  

e ,  3 5 hr after the administrat ion of  the tyrosme hy- 
droxylase  inhibitor a -MPT,  the m~ce were  killed by decapi-  
tation The brmns were rapidly taken out of  the skull and 
f rozen on dry ~ce Subsequent ly ,  the brains were  stored on 
dry ice until processing 

5pec tt ofluortmetrl~ eJttmatton o f  c ate~ holarnme utth=a- 
tton m major brain regton~ The lower  bralnstem 
(pons+medul la)  and the s tna tum were  dissected and the NA 
and DA levels were est imated with the spec t ro f luonmetnc  
assay of  Jacobowl tz  and Richardson [7] as modified by 
Szabo et al [21] Transmit ter  levels  were expressed as nmol 
transm~tter/g wet  t~ssue 

Radloenz~matt~ e~ttmatton oJ ~ ate~ holamtne utthTatlon 
m ~pe~tfi~ tnou~' bratn nu~let The brains were cut mto 300 
/zm sections in a cryostat  at - 10°C  Brain nuclei were d~s- 
sected under a s te reomlcroscope  with hollow needles ac- 
cordmg to the method of  Palkovlts  [16] originally described 
for rat brain nuclei For  locahzat lon of  mouse  bramstem and 
mesencephahc  nucleL the s tereotaxlc map of Kovac  and 
Denk [9] was used Forebraln  nuclet were  punched accord-  
mg to the principles of  Palkovlts [7] descr ibed for rat bram 
nuclei 

(a) Nucl accumbens  was removed  from the forebram 
shce in which the anterior  commissure  the dmgonal band 
and two separate optic nerves  appeared m the same section 
(For  rat brain coordinates  the 0 (bregma) point is mdlcated 
by the appearance of  two intact formcts and one single hori- 
zontal anter ior  commissure  in the mldllne Taking the same 
appearance of  these structures m the mouse  brain as the 0 
point, the nucl accumbens  was r emoved  from the section 
located 600-900 p.m frontally to the 0 point) The dorsome- 
d~al portion of  the nucl accumbens  was removed  from both 
sides 

(b) Samples  from the nucl caudatus were taken bilater- 
ally from the above descr ibed section as well as from the 
next  shce located 300/zm caudally The dorsolateral  part of  
the nucl caudatus was punched,  ~ e , the area  located in the 
wclnl ty  (ventral  to) to corpus cal losum 

The tissue pellets were homogemzed  m 50 /zl 0 1 N 
HCLO4 A 20 ~1 ahquot  of  the homogenate  was taken for 
assay of  the protem content  [14] The residual homogenate  
was centr ifuged m the homogenizat ion tubes (15 mln, 6000 g, 
+4°C) N A  and DA were assayed m 20 p~i samples of  the 
supernatant ,  according to the radloenzymat~c mlcroassay of  
Van der  Gugten et al [23], using l iver catechol-O-methyl-  
transferase and S-adenosyl-methyl  [JH]-methlomne (Amer-  
sham, England) The two catecholamlnes  were separated 
from each other  by thin-layer chromatography [15] Data 
were calculated as fmol catecholamme//xg protein +-S E M 

5tatt~tt~ al Anal~st~ 

The data were analyzed by one-way A N O V A  and subse- 
quently by Student ' s  t-test ( two-taded) A p-value  of  0 05 
was considered to indicate statlstmal s~gmficance 

RESULTS 

Data on ca techolamme utilization in major brain regions 
are summarized m Table 1 Inject ion ofc~-MPT resulted m a 
szgmficant decrease m the NA and DA contents  of  both the 
lower  brmnstem and the s tna tum Compared  to a- 
MPT-treated controls, Z-Pro-D-Leu did not influence the NA 
or DA disappearance m the bramstem,  whale the dlpeptlde 
s~gnlficantly prevented  the a - M F F - m d u c e d  decrease  m the 
DA content  of  the strmtum (Table 1) 

A more complex  pattern of  changes was revealed by 
analysing the ca techolamme utdtzat~on in specific brain nu- 
clei Inhlbmon of  N A  synthesis by a - M P T  caused a highly 
sJgmficant decrease  m the N A  content  of  each brain nucleus 
s tmded Compared  to the c~-MPT-mjected controls ,  Z- 
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T A B L E  1 

EFFECTS OF Z-PROLYL-D-LEUCINE ON ct-MPT-INDUCED NORADRENALINE AND DOPAMINE DISAPPEARANCE IN 
MAJOR BRAIN REGIONS 

Noradrenahne Significance Dopamlne Significance 

Bralnstem 
l Vehicle + Vehicle 3 66 -+ 0 36* (6) 
2 a-MPT + Vehicle 1 83 _+ 0 18 (9) 
3 a-MPT + Z-Pro-D-Leu 1 72 _+ 0 12 (9) 

Strmtum 
1 Vehicle + Vehicle n d 
2 c~-MPT + Vehicle n d 
3 a-MPT + Z-Pro-D-Leu n d 

- -  7 19_+ 0 5 0 ( 6 )  - -  

0001vs  1 4 1 8 _ + 0 9 2 ( 9 )  0 0 5 v s  1 
N S v s  2 484_+ 092(10) N S v s  2 

48 63_+ 3 2 0 ( 6 )  
27 25 _+ 1 11 (10) 0 001 vs 1 
33 14_+ 2 16(9)  005 vs 2 

*Mean _+ S E M expressed m nmol/g tissue 
( ) Number of animals 

T A B L E  2 

EFFECT OF Z-PROLYL-D-LEUCINE ON a-MPT-INDUCED DISAPPEARANCE OF NORADRENALINE IN BRAIN NUCLEI 

Disappear- 
Brain Nuclei Intact Control c~-MPT+Vehicle a-MPT+Z-Pro-D-Leu ance Sigmficance 

Nucl tractus soht,tru 101 89 _+ 18 20* (7) 52 71 _+ 10 16 (14) 63 53 _+ 10 87 (13) 88% NS 
Locus coeruleus 318 72 + 38 71 (7) 201 83 _+ 23 88 (14) 203 18 _+ 42 37 (14) 99% NS 
Nucl raphedorsahs 51 42 + 1040 (6) 25 47-+ 408(13) 39 60_+ 390(15) 64% 005 
Substantla nlgra 43 08 _+ 9 04 (7) 12 71 _+ 1 83 (14) 16 31 _+ 2 48 (16) 77% NS 
Areategmentahs ventr 51 12_ + 11 17 (7) 2671 _+ 265(13) 1755 _+ 224(16) 152% 002 
Gyrusdentatushlppoc 2 9 2 5 _  + 478 (7) 1353_  + 153(11) 8 9 8 _  + 094(15) 151% 002 
Nucl caudatus n d n d n d 
Nucl accumbens n d n d n d 

*Mean _+ S E M expressed in fmol transmltter//~g protein 
c~-MPT treatment resulted in a significant (p<0 001) decrease in the noradrenahne level in all brain regions studied 
Disappearance of catecholammes in the a-MPT+Vehlcle group was taken as 100% and the data are expressed as a percentage of this 

control group According to this calculation, disappearance values higher than 100% indicate an accelerated catecholamlne utlhzatlon 
Significance Significant differences between groups treated with a-MPT+Vehicle and a-MPT+Z-Pro-D-Leu 
n d Monoamlne not detectable 
( ) Number of animals 

Pro-D-Leu  p reven ted  the dec rease  o f  N A  in the nuci raphe 
dorsahs  and facili tated the ct-MPT-induced dec rease  of  N A  
m the area t egmen tahs  ventral ls  and gyrus  denta tus  of  the 
dorsal  h lppocampus  The dipept ide was  without  significant 
effects  on the d i sappearance  of  NA in any of  the o ther  brain 
nuclei s tudied (Table 2) 

Endogenous  levels o f  DA were  significantly dec reased  m 
all brain regions by adminis t ra t ion of  c~-MPT Inject ion of  
Z-Pro-D-Leu  inhibited the c t -MPT-mduced decline in the DA 
conten t  o f  the nucl caudatus  In the nucl a ccumbens ,  on the 
o the r  hand,  the d lpept ide  facil i tated the d i sappearance  of  
DA The DA d i sappearance  m the bra lns tem (nucl t ractus  
soli tani ,  locus coeruleus)  or  m e s e n c e p h a h c  (nucl raphe dor- 
sahs,  subs tant la  nlgra, area  t egemntahs  vent rahs)  nuclei was  
not af fec ted  by the dlpept lde  (Table 3) 

DISCUSSION 

Previous  s tudies  have shown  that  the synthet ic  d lpept ide  
Z-Pro-D-Leu  inhibits the d e v e l o p m e n t  of  to lerance  to and 

d e p e n d e n c e  on morphine  in mice [10, 11, 18] More  recen t  
data  raised the possibil i ty that  the effect  o f  the dipept lde on 
morphine  to lerance  and d e p e n d e n c e  might be related to 
pep t ide- lnduced  changes  m brain monoamlnerg lc  neuro-  
t ransmiss ion  [10] In suppor t  of  this not ion,  It has been  found 
that  acute  adminis t ra t ion of  Z-Pro-D-Leu  dec reased  the 
s teady-s ta te  level o f  NA m the lower  bra lns tem 
(pons+medul l a ) ,  but it has  no effect  on the DA In the 
s t n a t u m The p resen t  expe r imen t  was des igned to analyse  
the c~-MPT-lnduced d i sappearance  of  NA and DA following 
Z-Pro-D-Leu  t rea tment  Since ct-MPT is known to inhibit the 
synthes is  of  both  ca techolamlnes  at the level o f  tyros lne  hy- 
droxylase ,  changes  o b s e rv ed  due to pept ide  t r ea tment  ad- 
minis tered after  a - M P T  t rea tment  reflect  changes  in the 
utilization (release,  reuptake and metabol ism)  of  the cate- 
cholamlnes  In the p resen t  expe r imen t  the dlpept ide  did not 
affect  the utilization of  e i ther  N A  or DA in the lower  
bra ins tem,  but dec reased  DA utilization in the s tr latum 
Since the dipept lde  dec reased  the s teady-s ta te  level o f  
b ra ins tem NA [10], but did not  affect  the utilization of  this 
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T A B L E  3 

EFFECT OF Z-PROLYL-D-LEUCINE ON a-MPT-INDUCED DISAPPEARANCE OF DOPAMINE IN BRAIN NUCLEI 

Disappear- 
Brain Nuclei Intact Control c~-MFF+Vehlcle c~-MPT+Z-Pro-D-Leu ance Slgmficance 

Nucl tractus sohtarll 20 05 + 4 38t (6) 11 10 _+ 1 31 (10) 
Locuscoeruleus 16 52 _+ 340 ~7) 829_+ 1 44(12) 
Nucl raphedorsahs 18 41 _+ 1 96 (6) 764_+ 1 31 (13) 
Substantm mgra 54 39 + 12 67 (7) 16 72 + 3 33 (16) 
Areategmentahs ventr 4094 _+ 11 49 16) 1783 + 255(14)  
Gyrus dentatus hlppoc n d n d 
Nucl caudatus 420 14 _+ 79 47 (6) 237 56 + 24 94 (13) 
Nucl accumbens 397 48 + 69 74 (61 242 33 + 17 96 (16) 

797 + 1 18 (13) 
5 09 -+- 1 24 (12) 
686_+ I 24 12) 

14 76 + 1 96 16) 
17 50 + 294 16) 

n d  
334 53 -+ 24 88 14) 
130 73 -+ 22 14 15) 

14(F~ NS 
163c~ NS 
111% NS 
113% NS 
102~c NS 

71% 0 05 
160f~,, 0 05 

For notes see Table 2 

m o n o a m l n e  in the  same s t ruc ture  (p resen t  s tudy) ,  one  might  
a s sume  tha t  the  dec rease  in the  s t eady-s ta te  level  was 
b rough t  abou t  by  inhlbt t lon of  N A  syn thes i s  induced  by the  
d lpept lde  Since the  dlpept lde  dec rea sed  DA ut i l izat ion in 
the  s t r la tum af ter  m h l b m o n  of  DA syn thes i s  by  a - M P T ,  but  
thls  dec reased  ut i l izat ion was not  re f lec ted  in changes  of  the 
s t eady-s ta te  level  In normal  an imals  no t  t r ea ted  with a - M P T ,  
[10] it might  be  a s s u m e d  tha t  the  dlpept lde  exer ted  a dual  
effect  on  the DA metabo l i sm In the  s t rmtum In addi t ion to 
the  dec rease  in the ut i l izat ion of  the  m o n o a m l n e ,  the dlpep-  
t ide might  have  dec rea sed  the syn thes i s  of  DA as well 

A more  deta i led  analys is  of  N A  and  DA ut i l izat ion was 
pe r fo rmed  in specific mouse  bra in  nuclm with a radloen-  
zymat ic  mscroassay  As  in the  lower  b r a l n s t e m  as a whole ,  
Z -Pro -D-Leu  did not  affect  the  u t lhza tmn  of  N A  in the  two 
b r a l n s t e m  nuclei  wh ich  con ta in  noradrenerg lc  cell bod ies  
(nucl  t r ac tus  soh ta ru  and  locus  coeru leus)  and  give rise to 
the  dorsa l  and  ven t ra l  noradrenerg lc  bund le  [5 7] The  dorsa l  
noradrenerg ic  bundle  is k n o w n  to pro jec t  f rom the  locus 
coe ru leus  to var ious  cor t tcal ,  l imblc and  m e s e n c e p h a h c  
s t ruc tu res  [6] In some of  these  te rmina l  p ro jec t ions  of  the  
dorsa l  no radrenerg ic  bundle  the  d lpept lde  affected the  utili- 
za t ion  of  N A  Thus ,  the  d lpept lde  inhibi ted  N A  u t thza t lon  in 
the  dorsa l  r aphe  nucleus ,  a b ra in  site which  con ta ins  seroto-  
nm cell bod tes  a round  which  N A  terminals  of  the  dorsa l  
no radrenerg ic  bundle  impinge [1,19] Conver se ly ,  fac lh ta t lon  
o f  N A  ut i l izat ion was found  in the  a rea  t e g m e n t a h s  ventra l is ,  
a bra in  site which  con ta ins  DA cell bod ies  projec t ing  to hm- 
blc s t ruc tu res  ( = m e s o l l m b l c  DA pro jec t ion  [4, 5, 6, 13]) In 
the  gyrus  den ta tus  of  the  dorsa l  h l ppocam pus ,  which  is also 
i nne rva t ed  by  the  dorsa l  no radrenerg lc  bundle  [3,8], the  dl- 
pept lde  l ikewise fac ih ta ted  N A  d i sappea rance  The  reason  
why  the  d lpept lde  exer t s  inh ib i tory  as well as fac lh ta tory  
effects  on  the N A  ut i l izat ion in different  bra in  areas  inner-  
va ted  by the same noradrenerg lc  pa thway  remains  to be 
e luc idated  It could  be  tha t  the  d ipept ide  does  not Influence 
NA-ergic  n e u r o t r a n s m l s s l o n  direct ly ,  but  via o the r  t ransmi t -  
ter  sys tems ,  which  in turn  affect  NA-erglc  neu ro t r ansmis -  
slon different ia l ly  

Similarly to N A  ut lhZatlon,  different ial  effects  were  ob- 
se rved  in different  DA-erglc  pa thways  fol lowing Z- 
P ro -D-Leu  The  dlpept lde  slightly (but  not  s ignif icantly)  ac- 
ce le ra ted  DA ut lhza t ton  m the  two mainly  NA-con ta ln lng  
b r a m s t e m  nuclei  (nucl t r ac tus  sohtar l l  and  locus coeruleus)  
Since N A  u t thza t lon  was not  af fected in these  loci, it is not 
hkely  tha t  an  inc reased  p r ecu r so r  syn thes i s  of  N A  occu r red  
The re  was no effect  of  Z -Pro -D-Leu  on  the  DA ut lhza t lon  in 
the  m e s e n c e p h a h c  nuclei  which  conta in  DA cell bodies  of  
the  m e s o h m b l c  (area  t e g m e n t a h s  ven t r ahs )  and  nlgro-str la tal  
( subs t an t l a  nlgra) DA-erglc pro jec t ions  In the mos t  
p r o m m e n t  t e rmmal  areas  of  these  DA-erglc pa thways ,  how- 
eve r  m a r k e d  changes  were  obse rved  fol lowing Z- 
P ro -D-Leu  In the  nucl a c c u m b e n s - - a  major  t e rmina l  region 
o f  the  m e s o h m b l c  DA-erglc  p r o j e c t i o n - - t h e  d lpept lde  
fac lh ta ted  u t lhza t lon  of  DA In the  nucl cauda tus ,  on the 
o the r  hand ,  inhibi t ion of  DA u t lhza t ion  was found fol lowing 
Z-P ro -D-Leu  (the same effect  as was  found in the whole  
s t n a t u m  by s p e c t r o f l u o n m e t n c  analysis)  It mtght  be sup- 
posed  tha t  e i the r  the  m e s o h m b l c  and  nlgro-str la tal  DA-erglc  
p ro jec t ions  r e spond  to Z-Pro -D-Leu  differential ly,  or  the ef- 
fect of  the  dlpept lde  on DA uti l izat ion is media ted  by o the r  
n e u r o t r a n s m l t t e r  sys tems  which  exer t  oppos i te  effects  on the 
m e s o h m b l c  versus  nlgro-s t r la ta l  DA terminals  

In conc lus ion ,  the da ta  suppor t  the idea tha t  Z -Pro -D-Leu  
exer t s  locahzed  changes  in the  uti l izat ion of  N A  in hmblc-  
m e s e n c e p h a h c  te rminal  a reas  of  the dorsal  noradrenerg lc  
bund le  and  In the DA ut i l izat ion of  the  main  te rmina l  proJec- 
t ions  of  the  m e s o h m b l c  and  n lgro-s tna ta l  DA-erglc  path-  
ways  Which  of  these  effects  is causal ly  re la ted to the influ- 
ence  of  Z -Pro -D-Leu  on  m o r p h m e  to le rance  and  d e p e n d e n c e  
remains  to be mves t lga ted  
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