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Gene Therapy: New Options for Hypertensive Treatment 
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Abstract 

Hypertension is a chronic disease, of which patients have to take medication 
throughout life. The ineffectiveness of blood pressure control partly stems from patient 
compliance due to several drug uses and intolerable side effects. Recent advances in 
biotechnology and transgenic medicines make gene therapy a new· promising frontier in 
treatment of hypetiension. Two approaches have been under investigation: I) Sense 
approach using gain-of-function strategy by inse1iing a vasodilator gene into host genomes 
and 2) Antisense approach using loss-of-function strategy by suppressing the expression of 
vasoconstrictor gene with antisense oligonucleotides. The potential therapeutic targets in 
antisense gene therapy include genes encoding proteins in the renin-angiotensin-aldosterone 
system and adrenoceptors, which are the current targets for antihypertensive drugs such as 
ACEis and 13-blockers. Either nonviral vectors (e.g., liposome) or viral vectors (e.g., 
retrovirus, adenovirus, and adeno-associated virus) can be used to deliver therapeutic genes to 
the target cells if they are nonpathogenic, highly selective and specific to the target. The 
vector delivery system is a crucial factor determining an outcome of the therapy especially its 
influences on the duration of action. The viral based vectors produce a longer duration than 
the nonviral vectors do. The results of preclinical studies support the potential of gene 
therapy for future clinical use in treatment of hype1iension. 
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.( 
(jYILi'lleM antisense full - length cDNA v:; 

LLVlfl~h'lv1fl AS ODNs L~tl antisense 
., !:i'I 

full-length cDNA v:;~nm:iml1aLu'U 

I d'ltl"'"" antisense RNA nfl'ULWfl L'lllvlnU endo-
v 

genous mRNA Lthm.nt1 'Yi11'1'l>.hn~f11'j 

LLtla'jlia mRNA ifu vl1flU1'1 '[ tl'j~'lJ~LUlJ 
Lthm.nt1'llfl'l antisense approach 1viLLrl 

A Tl - R, ~ 1 - adrenergic receptor, angio­

tensin gene-activating elements, calcium 

channels Lrn:; endothelin LU1Jv11J 

Antisense therapy LUlJlB~lvi~u 
m12.JaulvAn-1:m.nnni1 sense approach 

d flt ""'" .d • 1 " ~ tJ L1rn'lv1f1Lu'U15YIYl1 l1a12.J1'Hlvimn 'j:; 

anfimW LLa:;tJ'j:;aY1fit:rn 1 'U fll'l-rfl'lfl L tl~U'U 

L Yiuu num'j 1 'lf m~ ii fl £11 'UU vvuul~'1~ ti v • 
.J' .,: <>. .d.c< I 

Vl'l'l 'Uflflv1fl'Un1';iLW2.JLVl2.J gene vlflm.rn~ 

ti ... d 1 .. ... tl.d ti Ylll.J nviLWfl l1Ln~f.Jafl1';iL amrn a'! 

Y11'la~';ilY1t111 'U~1'lfl1t1vu fl 'j :!~'l lvi ~rnfn'j 
-r fllfl Yl12.Jv1' fl'l fl1'j,f 1J 'Yi1 lvf tl1 fl fll1 fl1 ') EJU-

1Bfl1'jri-:J rhin-Hav4irnn'l·rn1:u Antisense , 
Therapy 

ti .... I .... .... .d i::1 .?'I 
'l:!flflUO'U LLVl'jl1aW'Ulifl'l'l2.JYIL u'UL u1 • 

1 "1 l;1•"1 "1 I t1.d 
lnnt1 1Jfl1'j'jfl'lfl'U'U lJuvv'U'Uv :!~Nmim • • 
gene ~1'MLtl';i~'U~Lllmthm.nt1'llfl'lfl1'l 
-rfll:l1v1'1t1m~1'li'lv1'r·m&11m1v~uulv1url ~ 
1 -adrenergic receptor, Ltl'l~'Ul'U';i:!U'U 

RAAS L'ifu ACE, AT1R LLa:! angio­

tensinogen (AGT) Lll'Uv1u ~'lif ~'la1~cy 
ti J.J., ..... 1 

'l:; m 'll11N YI vi eM m 'U'l a.:J 1rn in Yll'l fl1 'j 

QI " ~~.J'.c.1il 1" 'lfll:l1mtl15'UVJfl fl1')'Yi1 'Mii antisense 
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DNA 1 utl~mru~wm Vlt1'l~v:!fl'j:;v1t1 l iJ 

a'lflltl'J:!Lthm.nt1 L'iflJ l1Glfl~Lafl~, M11v 

Li'.Juv1u lv1~1a'l ~'lifuuv~ua1~cy'llfl'l 
m1iJa1L~vlum'j'Yi1 antisense therapy ~fl 

tl';i:;aY16mw'llfl'lvl1tl1ri'l antisense DNA 

L 'li'1 a L 'lfaGf mM flltl1:!L U1l12.JltlflU1'1~1 L vn:; 
v 

expression 'llfl'l antisense DNA U11JVl12J 

ffJ12Jv1a.:Jfl1'jlv1 

m';i2.Jl61um'ja'li:hu antisense 

, !:i'I "'"".d 1. Nonv1ral vector system L ulJ15YI 

1'li'nu AS ODNs ..f'l11J'lU'lJa'l naked DNA 
v 

l1~a liposome-encapsulated AS ODN ~'I 
'li'a&1'lJa'lfl1'j1i AS ODNs ?la iim12J 

~1L vn:;Lvl:!v'lnrni'.J1l1mt1a'l mwi1'lLAt1'l 
v 

.. l'' 1" "' J' 'Ufltl 2.Jna mn~ tachyphylaxis Uflnv1nu 

fl'l hfoh1J blood brain barrier 'Yi11,.;'hJii i:rn 

Qj a'j:;uutl'j:;mY1a11mm-:i Lrl a 1 i AS 

ODNs Yll'l peripheral viaa~vuhl~h'U'lfl 

l tJ ii ~i a vi' a 'YI 1 'l n 1 u VJ 'j 'j ri' 2J 1'j~1 'Yi 11 l-1 
al2J1'jC"l 1'li't~1 umru preeclampsia ua:;Lrla 

.. 1.c:11 q QI " 

Lu'jtl'lJLYltl'Ufl'U viral vector system mn 
fll'j li AS ODNs iim1iJuafl~fit1a.:Jni1 

v 

LL vi ii'l:; ti:; L 1 a11 u fl1') a a fl q YI ~lii 'Ul'UL Yi1 

I l: 
LYll'UlJ 

fl ti a'j 'j VJ ti 'j :; fl1 'j l1~'l'll fl'l fl1'j'Yi1 • 
antisense therapy L~t1li' AS ODNs ~fl 

.J ... 
fll'jflflOLLU'U AS ODNs YILl12.J1:!52Jfl'Ufl1'l 

li-:i11rnrl1'llvif.Ja 1 u~1'lmt1 15 
..f-:id11J 

-"' ... .. .. J .d " ... u vvuua.:JVJ VJ11lJ ';i Y1Lflt11'll a.:Jnum'l • v 
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folding LLa:: annealing 'llel\lal£J nucleo­

tides u..:ihkvfo..:ivrn ri1uL'HajLLa1 AS 

ODNs v::t'lna..:iLm1::l11u'll.JmM phospho-
" \J 

diester l1~tl phosphorothioate backbone 

Lli'L'lll~O'U initiation codon (AUG) l1~tl 
\J 

RNA 
.rt 22,23,24,25 

downstream 'lltl'I m Lull12-Jl£J 

1~wmvt1~1u~l.J'lrn..:i phosphodiester l1~tl 
.J 'I .. .J 

phosphorothioate backbone 'Zf'I L'IJn'lUA'Yl 

LlllJ phosphorothioate oligonucleotides 
.:: c< 1 .f.J I 

lJlJ'1::lJ'l::£J:: L1al 'IJnl'ltl tlOCJl'lliYH'..111n11 

phosphodiester backbone LLoiii'llmau?lt1 

tll'1Lnvim1mlllJWH"illn sulfur 1Gi t1u1..:ih 

d ."f "' I c< .J 'l ti nvi1i.iu tyl11vi..:ina11allJl'lt'lmHHa£J..:i vi 

Gi1£Jm'la..:iLm1::l1a1£J nucleotides 1 lfii 

'lllJlV1him11!nfol'.lii"511nlJ oligomers 
ti I U .J I :;l( .J ti .J 

lJtll'..1011 22 ~n 'Zf'IW'U11LulJ'lllJlVll'IL'lJ1~ 

L ·1malGi ua::iil.J'l::anihnw~11rn1'l~nm 

LLol~..:id"511nu oligomers Gi t1..:i lih! ti £Jffll 

"' ,,J1i1 " ~ • 9 ~n LWtl lJ l1aUJL(;ll'JVl1llJvlLWl::Lvl::v..:i 
\J v 

lum'l~'UO'U mRNA LU1l1tnfl LLa::mvt'ln 
\J 

'11a1£J 1viri nucleases 
15 

AS ODNs a1t1l'lt'lL'HLlJ'll.J'l.lt1..:i 
\J 

naked DNA l1~tl plasmids 1Gi~..:iwui11 l1' 

r.Ja~L'li1Jnu uoi~..:idl.J'l::an5mw 1 lJm'lih 

L'll1aLizraalii~i!nua:: 'l ::ma 1a1 l lJm'lt1t1n 
" 
.f .!: "" • I "'. I "11 CJYtlialJL'VW'lu'l::tnru 1 auV!l'H vlOnl'l 

1"1 plasmid 'lltl\I adeno- associated vector 

a1l1~'\J AGT antisense (pAA V - AGT­

AS) llJ SHR WU expression 'lltl'I AGT 

antisense ~i11 l'1Lrn::l.JtlV1'llt1..:iavii'l'lviat1..:i 

ua::ii r.Jaaviwn>Jviu Ta-Hvia..:i lGi mh..:iiii! ri 

a1~tyLlJtJL1a1 6- 8 1u 1Vll'.IVl11lJvilJfai1VI 
,J ~ QI Q.I 4'0.I QJ' 1 
l'laV!a'llJ"iJ::aaJWlJliO'U'l::Vl'U AGT lJ 

.J " 26 ,J 1 vrn1ai.i1Y1avia..:ivi1tJ izr..:i'l ::l'J::L1ai irn1'l 

Suree Jiamnongkol 

LLaV!..:J~Janl'l~OHld'.\l ::~'IJfillnl'l l'lf viral 

vector L~t1..:iv1n plasmids hili1l l1'LnV1m'l 

'l1i.iG11L'll1nu genome 'llt1'IL'Zfaadh'Hi.i1u 

~..:ilGiiim'l~QlllJl l lf t1u1 lJ'lU'lltl'I cationic 
" " 

liposomes L'lilJ DOTAP, DOPE Gl1t1U1'1 

antisense therapy ~1'lf AS ODNs liJ 

cationic liposomes l~LLri P 1-adrenergic 

receptor AS ODNs CPl - AS- ODNs), 

AGT-AS-ODNs, 

LlJlJGilJ11,15 

ATlR-AS-ODNs 

V. l d" d 11 -15 2. ira vector me iate system 
,,J :;:, .J .. 

LlJtl\l"illn AS ODNs LulJalfJ DNA l'llJ 

'l.llJ1Vl~lJ~\I m'1iitltym l uGi1lJm1i.J"51 L w1:: 
V I 

oltl mRNA LU1'Htn£J vi..:ii!u~..:imvLWlJ 

Vl11lJ£111'lltl\lalfJ oligonucleotides L ~t1avi 
tltymvi..:imh1 LLoit1u1..:il 'lnmaJvi11i.im1~ 
L ~ "~ u if u v :: dl u t1LJa'l'lVI1 u n l 'l tl i • 
antisense DNA 

W©llJlnl'll'lf replication- defective virus 

particles llJm'lil1ri..:i antisense DNA lLJu..:i 

L'l l'aaLUl'H>Jl[J ~..:iliml 'lW©nn viral 

vector L vJt11'lfa1'H~'Unl'l~ni:t1m1i.iviu 
1a-Hvia..:iifuoit1..:in1 l l1 vector L'H~1diim1i.i 

" 
LJat1vi.ti'tJa..:i liirit1 l l1Lnvitiuvi'l1l'.loimru1tJ 

" " 
~..:i 1mL~m'lLnvi1 'lvi'H~t1 n'l:: ~ul.Ji)n~m 
11iJ~>JOlJ'lltl\l~l'lnlfl (less immunogenic) " . 

CV .di d \I cl \I d:;.: 
m'lt1mau l1'ltllJr.Ja'l.l1..:JL~w..:i1rnrinavi l'l'llJ • 
l1~a~tl1m l'lf'1::Gi't1..:iii~n1i.ia1i.i1'lt'l l um'l 

infect L'ZfaaLUl'Htn£J~'l'lfilvi somatic cells 

~1iiLLU\IGJ1LLa :: L1Zl'aa~n1~..:imi..:iG11 viat1vi 

vlJ'l1>JGJ1L'll1n'U DNA luGilLL'Hll'l'UlJ 
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~11 i.hr1awmrn ':i':i).J~fi 1"HuvrnTrnti'3vi1 • 
(replication gene) 'lleNL:ffti 11-ra'O,)::~nLLl'l'U 
~LvHJ cassette ~ij antisense DNA mi L~tl 

'U 

L ~).J ~n1mJa ei vu)u 1,J m':i-rm:n 

vi1tiUl'3'l.ltl'3 viral vector lviLLri 

retrovirns, adenovirus, adeno-associated 

virus (AA V) LU'Uvf'U ~-3;1' viral vector LLvi 
q ~ QI cl.i::f I IQ.I t a:: 'lf u vrn vHU a mrn.1:: 'YI V1 LL vrn vi 1 -3 n u V1 u • 

~'3L'lJU vi'-3viti li.Jif 

- Retrovirus-based vector 'O,):; 
it.::l • QI 1 ~ 

infect mmrnma'3LLlNV11Lta::al).Jl':im1).J 

Q)1L'li1nu DNA 'lJti'3maaL iJ1'H).Jl[J 1v1LtJu 

eiu1'3~ l111l1':i::u::na11 um':ititinq'YIB'llrN 
.J' "' ... gene therapy tll1'Ul'U'lJ'U '0,)'3L'Hm::num':i 

'hm l?ihJm':i-rntt1).J::L~'3 LLvin L llu'liei 

~lnV'l'lltl-3 vector 'lfilV1d1um':i-rmnm1).J 

viu1ai'.1via-3~'3 LV'lumn'Oi)::Lllu1im1"Hru LLa:: 
u 'U v 

L 'lfaa"° L Ul'Hm u 1 u m':i-rm:n L tJ u L'lfaa"°~hi 
m.i'3Q)1ua1 Utlf1'0i)lnll retrovirus mwh11l1 

LnV1ilqi"H1v11u m1mJaeiV'lnu l 1J m-s l'lf L rleN 
~nn RNA 'lltl-311-ram'O,)';il::':i1llvi1L'li11u 

genome Gll-31~'l).J1'liLUl'Ha.JlU'l.ltl'3nl':i 
-rnm 'lvi 

- Adenovirus-based vector i1'llei&i 

~mll).Jl':ifl infect L'lfaa~himJ~vi1'lv1Lll'U 
au1~&i vector 'lfuV'lif L'll1aL'lfaa1V'lmhu 

'U 

m::u1um':i receptor-induced endocytosis 

LLa1~'3 L'll1~il1 LV!aua a~1 u~i.J'IJ tl~ episo­

mal DNA ~-3l2fom1).JQ)1L'li1nu DNA 'lJB-3 
u 

L'lfaaLlll'Hmu LLJ!i1 episomal DNA vi'-3 

n~l1';il::i1 expression 'lltl'3LU':i&iuei~1u 
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... .J ~ '"' .,..J 
':i::V11.JYl~'3f1Vllll LLVJ).J'Hal!'.lfl':ifl.!Yl episomal 

DNA vi'-3n~11 'liinaV1'3r.Jm'liuil'u utin';il1ntl 

LU':i&iu~'lvi';illn gene 'lJB~ adenovirus i1 

L llu~1u1umnmnufeiu?JilV1 l111 l1i1 

fa m a~'1::n':i::v1ui.J n n~mniJ~ll n\J'lJ tl~~l-3 
, ~ \I • 

mu (immunogenic) na::ria1"1LnV'lf11':i 

8mau'IJa~"HaeiV1LaaV11v1'a-3 lh1"1LnV1 
u 

:a1vi 1 u~U1!'.J'O,)ln multiple-organ failure 
.J .f , VoaJ 1J' 

LUtl-3'0,)lnL'lftl adenov1rus 'lJtl'O,)lf1V1L'Hal'J 

lhl,..; adenovirus-based vector h.h'H).Jl::~ 
';il::t1nw011u1m 1'lf1 um':i-rmn t ':iVIL{a-r~L'liu 

u 

L UU':i::u::na1u1u tlUl~ l ':iOVJ1).J vector vi'-3 

mh1i1i.J':i:: 1u'lfli eiu1~~~ 1 um':iAnttl~'3na 
lnm':ititlnq'YIB'lltl-3 antisense DNA 'lfWV'l 
' 1 ., <' .,j ~I .J 

Vil~ 1 lJaV11YIV1'1B~L1rn~"lmulJ vector YI 

c.i~vi'lV1LV'lu~1u Lta:: 1ueimvivim'O,)i1m':iYil 

WU 51 Alf) ';j';j).J L ~ B unl 'll'li tl~ 1 n V)'lJ tl-3 • 
""' J' ~ ~I • I 'f .. I .,,! I 

vector 'lflJV'llJ f1'0,)::L u'Uu':i:: L!'.l?J'U tlUl-3!'.l-lVltl 

nl':il11 gene therapy 

- Adena - associated virus (AAV) 

LlJu viral vector ~lv1-ruvi11).JeflJL'O,)tlUl-l 
).J 1 n?Jil V'l'H~~ 1uf11':itl1).Jl1.; a1 'H-ru f)l ';j 

-rnmm1).Jvi,Jfai'.1via-3 AA V LUU non 
'U 

replicated-parvovirus based vector ~ 
.J 'l ... a1m':imLYIUYI rep ua:: gag gene 'lltl-3 1-sa 

v11u antisense DNA L~mha~li.J f!-3 
il1 Lviaua'lJa-3 L'lfm~L iJ1'Hmu ~-l 1 um':iihri-3 

., 
gene L'll1riL'lfaaLll1"Hmm!u AA v v1'a-3m':i 

'U 

"" LW!'.l-3 14 5-bp inverted terminal repeats 
... tl ., 'H':itl -s::).JlflJ':iBUa:: 6 'lltl-3 AA V genome 

:; ... :; ""' .J' .. 
Yl~'H).JV'l V1'3UlJ vector 'lflJV'l'U).J genome 

capacity a1'H-ru antisense DNA, promoter 
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ua~ reporter gene ( L'lilJ neomycin 
.I .J v 

resistance gene) u'J~tnru 4.4 kb UHH'lll 

riL·zraa L iJ11nnmLa1 b-raa1J.Jl'rn11J.JGi'1 L'll1 
\J 

nu genome 'llfl'IL'lfaGlvl'lmh1 l~ ~'Ill 
v 1 .. . .J 

AA V 'l~tf'Jl'l RNA lJ'YIV1 ant1sense LVrn 

m~unu mRNA L Ull1lJ1U't11 hiuu~'lf11) 
a-:iLml~l11tl1&1ul~ AAV ifl~i'-rumll.ltf'U 
h L thrn Ul'l l.11 fH W'Jl~ L i'.Ju nonpathogenic 

.J"' • I ., 1 ' ' ~I vector 'YllJfnllJuaflvi.nua-:i lJ'VlU11LulJ 
\J 

aiL l1Vl'llfl-:i hYI laJn1~~u';i~uu.niMllnu , . " . 
'llfl'l~l'lf11U l>Jrifl hfd)vitJ~O~Ulf11) 

el'mau na~a1J.JTH1 infect L'zrna~l>Juu-:i 
Gi'1 l~ 1~u~nm 1um1flflnq'Yl~muflu1u 

\J 

.J v .r 
expression 'llfl'l AAV-AS 'YlOallJllJfl 

L~UU'IJfl'll1aflV1LaflV1flUlJ1lJffll 9 atlmlf 
\J 

.J ' 
ua~'YltflJfl'l'VlU expression mum1 11 

ti 
oC!il t.J • Q.o' q ..::(~ 

LVlfllJ 'llfl'llOVl'llfl'I vector 'll'lJVl'Uflfl 

genome capacity 'lllJl~HWU'l 4 kb fll'llaJ 

LoWU'l'Vlfl11Jf11)U))'J AS DNA 'lllJ1Vl1mu 
• v 

l~ ufln'l1nd'lum1~iavi vector ~-:imh1i1 

n11 lftlaf!Vl'lln adenovirns 

tlaflvi.tiu 1um11'lf 

Antisense gene therapy 

1. Antisensc knockdown 'Utl'i'J~UU 

renin-angiotensin-aldosterone ( RAAS) 

1tJ1&1ULlJ'J~UU RAAS Li'.JmiJ1 

l1mu~l~-rum1J.JatJ 1'lflU1,rn1n 1um1n1 
.J 

antisense gene therapy LlJfl'l'llnU'YlUl'Yl 

'llfl'l'J~UU RAAS 1um'Jfl1UfllJl'l11lJ~lJ • 
.J .f 

Ul'Ylflflnq'Ylli 

Suree Jia11mo11gkol 

i fl'J~uud1 um 'J ~nu YI lJ Y111 i.i vl'u lvf LLri • 
ACE inhibitors ua~ AT 1 - R blockers ~'l 
L i'.Ju~uflJ.J-ru11i1tl1~a'Yl6~rna'l i1na lnm1 

\J 

'i .J ,, ., 
LVlf.llfiU1'llfl'lfiU f11) 

m~u11m1'J fibrinolysis ua~ oxidative 

stress ~'l'llfif11'JAmnm-:iflai1vi'llfl'l Heart 

Outcomes Prevention Evaluation (HOPE 

' .J ~I ' studies) VlU11 ramipril 'll'lLulJUlfi~lJ 

ACE inhibitors LLlJLU'lllJ1V1~aV1Y111)JvllJ 
1ai;vi L wu-:i Lantl' flmLQ)aim"Jt.rnvi avi"J1m1 

Vil U'.11 n hfl'J~UUl1a fl VI La fl VI ua~l11 h lvf 

f1Ul'li11!mhl'i'f,1J
27 

LL'1Vl'l 11'i'L l1u11tn'JUU~'l 
m1n1-:i1u'llfl'l1~uu RAAS irnmnnr.rn1u 

m1avim1J.Jvl'u1ai;viua1 u'liJfl'lnirn~fl 

LLnl 'lJ n1'JLflVIWI'll5 '1.fll W'll fl'l 'J~UUl1a fl VI 

"" °'1.J.J .J "''i ., 
LaflVILLa~l11 'l'Yllfil'l1L'Ufl'lfiU L'JYlfl11lJVllJ 

1al;via'l~1U Bn~'lLU)QllJ1u1:;uu RAAS 
\J 

d i1m'Jn 1~'.l1u flU fl Ul'lffll'l'll11'111J~1,rn1 u 
\J 

~vil~11LlJmiJ1l1lJlU~Ll1lJl~aJ.Jall1~Uf11) 
l11 gene delivery 

L tl1&11JL u 1l1l.l1U~flll'i'f,1JL lJ 'J~UU 
RAAS ~l~i1m"JAn'lfli~U'Yll'l~llJ anti­

sense gene therapy l~uri AT 1 - R, AGT 

LLa:; ACE fauiim11?i'~-:i nonviral vector 

system ua~ viral vector mediated system 

11m11a'!r.l1u antisense DNA ~'111'i~rn 
YlalU nu 1 u n1'J('IVl):;vlUYl11lJvllJLai;VJLLa~ 

n1'JLflVIVl£115 '1 .fll W'll fl'l fll Ul~i l'l '1 el lJ 

.J "'°i"' ' LlJfl'llJ1'llnYl11lJVllJ L('ll1Q1tf'l L'll'lJ cardiac 
\J 

. .J v 
hypertrophy LLa~ renal dysfunction 'li'l'llfl 

qJf:$'l"°' 0 

Vl'YlLl1lJ Vl'lfVl'llfl'lnl'J'Yll antisense therapy 

Q)f)LU'J&iu11J'J~UU RAAS L~mtl~urn-tiuu 
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.... 1" "' 1 ,(.J fiUnl'j 'lftnflB'j~tJ~L"Hll lJf)l'jeJBOq'Ylli'YI 
.J' o I ~ 

'Ul'U'lllJLLa~fl1llJ"-ll LWl~{t) 8 L Ul'\'1"1 m.1 rH 

AS ODN ~..:Jv1'1ei£i1..:Jnl'jflfi'lflf..lt'l'lJB..:J 

AGT- AS ODN 1u~tJ liposomes ~lltm..:J 
~ 0 .ie:4 :; ~ tGJ ., 

l'1Cl BVI LaBVIVll L Wtl..:J fl'j..:J LVlt.11LLfffl'{t)1'YIVlt'lB..:J 

.J ~I I .... 1 ... 
'YILuU model {t)l..:J "]'lJB..:Jfl1llJVllJ a'\'1{1)~..:J 

L°li'U SHR wu1lal"1'jtl(;!Vlfl1l>J~'U ta~{t) 

hi1n1J 7 1'1J 1u'l.lru~~ ACE- AS ~ati1u 
\J 

'jU retro- viral-vector 
\J 

1a~{t)Llrnu SHR U'j~mru 15- 18 im. 
\J 

U'jffYI Lllunai 1 oo 1u
28

'
29 l'1~Bf..lt'l'lJB..:J 

AT1R-AS ODN ~liuri SHR l'1~B 2-

kidney, 1-clip(2K1C) rat, l'1~B cold­

induced hyper-tensive rat wu11aV1f11liJ 

~1Jfa~via..:Jl~1nt.11u 24 'lfi.J. Llluna1mu 

7 1u 1vit.1hWr.Jaoieiavi'j1m'jLoi'1rnei..:Jl111"J 

30 d 1" "' . LLa~LiJB 'l1 AA V- based '\'1'jeJ retrov1ral 

vector delivery system Llluv1'11ha..:J gene 
.{ cf !1 

'j ~ ti ~ L 1 a101 'j Ban q 'YI mn 1rn1 n'Zl mu u 
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