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YIK 615.22

‘bnp gpwnyyd jumpnGwjhl dhqn-nknpw-whphnhy
wnpdhphGGhph b dhnmwnwunpdhphGikph
hhwynuklighy wlwmhympjniip

.. QhppwpyuG

U {bpuwgm why. GNLL Sdwpdwlninghuwyf wipphnl
0025 Gpluul, GnpymbGh h. 2

RLwlwih punbp. wynpdhphGGhp, dhnmuwnuwnpdhphGaup, hhubp-
wmbtiqhw, hwijwopuhnuGwn

dtpohl wwphGiphG wéhk) £ hwmwppppnipjniip wnpbhphGGbph b
dbnmwnwwnpbhphGGeph upGpbqh, phipwlwb L YhGuwpwlwlui huwn-
ymp)niGGhph nunuiGuwuppnipjul  Guuniwdp, pwGh np wju ShwgnipymG-
Gtpp odnywd GG YhGuwpwlwlwl wqpbgnipjul jwjl npppunny: Mnp-
$hphGGbph L Gpulg dhwmwnuiniwybpuGbiph dhengny hpwywbwgynn
ptipwuhwl Ghpwomy E wjlwhuh pdpiuliwi pGwquiwniip hGsuwhuhp
t6 mnnigpumpwlnipnilp, upnwpwlnp)nibp, Ywyjupwlnipnilp, hini-
Gwpwlnipynilp, ghGhyninghwG L nipnnghwG [30]: Ujuop wnpdhphGwjhG
npn2 Ywlpnghlibip quGymd b6 GwhwlhGhjwiw6 Lk YhGhjwlwa
thnpdwpynmiGhph thnynd npybu pnnnppwylanhly qnponGabp [31]:
UUL-md qpulgywd L wwwnblwnwynpjwd 66 puqiwphy wowlgywiGhp
[5, 12, 24]:

MnpbhphGujhG wowbgjwy hwlnhuwmgnn L $nnnutGuhphihquglnn
hwwlynipyniGGapny odnjwd ANTRIN-p Yhpwnynd t wGnpGhph
wpbpnuljipngh ponidiwG dwdwlwy [16, 22]: MopbhphGGtpp L Gpwbg
dhnmwnuyniybpuGlipp upnwpwlimpyniGnmd jhpwoynd 66 Gwl whinn-
pn2hs Guyuunuyn]’ hGpwplhnh Gepwplhywd L dhnnjugywd hwwnywoh
wbnuijwjiwi npndwb hwdwn [17, 21, 29]: {wunwmywd E dbgn- L oppn-
nbnuijwpjwe wopphphGibph L SnunwwnpdhphGGbph hwijwopuhrw G-
wnwjhG hwwnlnipjniGp, npp Jupbih £ jhpweb) hynwjwopGbph nwppbp
YGuwujwoplbph dwiwGwly [8]:

dwuwnunnyby © MnTM-2-PyP tetrakis-(N-methyl pyridinium-2(4)-yl)
porphyrin-h hohl qupytpwlwihG 6Gnui6 hotigGhpnt hunnynipyniGp [8]:
Unwgyty &G w]jwiGep wynpdhphGGtph L GpwGg wowbgyultph hhun-
wklghy wqnbgnipjwl Jwuhl®, vwlw)l gpulp vwlwywphy L6 L wju
nnpunul welw puqiwphy hwpgbp dGnud BG ghe jwwpqupwGyud [1, 3,
11]:

Uju wuikiGp hpdp £ wiwjhu muniGuuppby SbnmwnuunpdhphGGtph
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L GpuGg wowbGgyuwGtph uhpnwGnpwihG winhynipyniGp’ Swulwyn-
puwbu qupybpuluyhl 6620wl ypw gnigupbpwd EphlnGhpp: Lhphw-
jugynn w2fuwwnwbph fuGnhpG £ htmwgnnk] Gnp uhGphqud Juwnhn-
GwjhG Yhqn-ntnpw-whphghy wnpphphGGbph L dbwwnuwnpdbhphGGph
wowlgywy hwinhuwgnn wwjdwliwlywlopbhl wijwijwd hbnlbjuy
Gymphph' Porph, Porph Ag, Porph Zn, Porph Co, Porph Mn hhwnuntiliqhy
hunnynipyniGGupp: Uyn Guuumwlny hpulwbwgyt) £ hwiwlywpgujhl
qupybpulwjhG 6620wh (26) gpulignud weGbwnGbph dnwn unip L pGnwljn
dWhpnnGhpny:

Uympp L dkpnnGhpp

216 qpulgnuil hpwlywlwgyby £ unip L ppnGhYy thnpdbpmy wpwlwl
utinh 200-250qp. quqyuony, uyhwnwy ns ginujhG jwpnpunnnp wnlhn-
Gtph vnn (n=50): YblnwbhGtpp pwdwyby GG 2° unip L ppnGhly thnpdw-
pwpwlwi fudpbtph (0=25), npnGghg jnipwpwsynipG hp htpphG pudwGyby
t 5 tGpwhuiph’ wikl bGpwjudipmd Ghpwnbing 5 wnlGbn: UnGhnlbpp
wwhyb) &6 Yhlnubwlngnud ubGywlwihG ghpdwumhdwlh wwjiwiGb-
pnud’ pGwlwl nuuwynpnipjwl, pwjwpwp uGigh L 9ph dwwnwlyw-
pupiwdp:

Q-nuligyt) GG uhuwnnihly, nhwuwnnihly, ShohG quipybpwluhG 66Gynid-
Gbpp L upnh qupybtph hwwhuwlnpmiGp (U2<4): Rninp gpuiGgniiGhpp
Yuunwpyby GG dwdp 11:00-15:00 vwhiwGGbpnui: 26 gpulgnuiG hpwlw-
Gwugytby £ pGunwlwn tnuiwyny LETICA pGytpnipjuG LE 5001 dnghih
6Gnuiwswthh dhongny wnswjhG dwldtnh oqlnipjuldp (wpnwnpwd
buywhwynd 2002p.): Gpwlgnuihg wowy YhGnubGhGhpp wmwpwgyty GG
37°C gtpdwumnpGwlnud 20-30p L Yunnwpyby £ GjuqugniyGp 6 swihnud
[6, 7, 28]:

Unip thnpdtipmd wibupbqhwjh Gepwpyywo (Gedpnunwy 40 q/lyq
Gopnpnyw)GwihG Ghpupynud) weGhnGhphG hbnwgounynn Gynipbpp
Gapdnioyby GG GhpbpwlwjhG (0.5-3 dq/4q nhnuswihny), huly ppnGhy
thnpdtpmy® GepnpoywyGuhG (3 dq/Yq nbnuswihny) SwGwupuphny 6 op
2wpniGuly: Unnighs fudphG Gepupyyb) £ thnpdwpupuiuGhG hujwuwp
dwjwiny phqhninghwlwl niomyp, npp thopdtiph dwiwlwly dwnwjb] k
npybu nohs: {tnwqnunynn wopdbhphGbpp mpuwdwnpbp £ GMEL
ntinughnwyw phihwjh wiphnGp:

SyjwGtpp dpwiyby GG dhiynpunGh phunh oqlnipjudp: dwyjwuwh
b6 hundwpyby p < 0.05 wnyjuGbpp: J

UpnymGpGpp L npuig pGGwpyndp
Lpn6hYy thnpdbpmd qpuiigyty GG jnipupwilsnip opdu swthnuiGhpp”

(bpwpynuihg wnwg L htnn: Q6 thnthnfumpyniGGhpp pbpwd G6 wn. 1-
nui: dwibdwmwd b6 thnpdwpyiwl wew9hl L 6-pn opdu wnyjwyGhpp:
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MnpbhphGGhph wqnbgmpnilhg unwgywd wyjuwiGbpp hwibdwnyb) b6
unnighy fudph hwiwwwwwufuwb wnyjuGhph hbtn:

Unyounuly 1
NopphphlGbph b dbunwnueynppfiphG6bph 20 Jpw waenbgnipymbp ppnbfily
thnpdf wyuydwGGhpmd (6 op)
Uhuwnn wuwnn
Mnp$hphGGbp funuip N uas LA R ] B thly Uhght 26
60znud Ghzned
uwnnighg 375.53£30.39 | 129.09+6.84 79.96%7.55 96.9646.92
Porph 5| 417.8934.22 | 128.1944.94 97.09+5.81
P! i 79.96+8.25
+11.3% -0.8% 0% +0.13%
uwnntghs 366.39+21.95 | 137.99£10.21 | 89.49%10.49 | 105.66x10.19
Porph Co 2 g 5| 384.56+38.62 | 138.83x12.98 | 91.26+11.14 | 107.43%11.58
thnpdtimh il +5.0% +0.6% +2.0% +16%
uwnnighg 400.46:41.97 | 130.46+5.39 78.79+6.83 95.66+7.29
Porph Ag |5 419.49£39.71 | 130.63+4.57 79.23+6.45 96.43+541
thnpdwpwpwlwb
+4.8% 0% +0.6% +0.8%
uwnnighs 361.89+5.92 | 145.79+13.01 | 100.96+16.09 | 115.16x13.17
Porph Zn A a 51339.92+19.26* 143.33£12.02 | 100.53£17.38 | 114.29+14 4]
{pnndupipip +6.1% -17% -04% -0.8%
unnighg 359.29424.92 | 135.9924.62 | 86.63%4.8 | 104.1943.84
Porph Mn 51 359.16x16.04 | /12.59£2.28% | 67.76%5.7% | 82.13+4.59*
thnpdwpwpwyw
0% -17.2% -21.8% -21.17%

Owlmgmy. *p <0.05

Ujuwhuny® Porph Mn-h wqntgnipjudp uhuwmnihly 6Gnud6 hoby k
17.2%-n\, nhwuwmnihly 6Gnudp’ 21.78%, huy dhohlG quplbpwlwjhG
6Gznudp’ 21.17%-m (LYwp): b6y Yopwpbpymd L unip thopdbphG, wuw
unwgywd wprynilpGbpp Jyuynmd &6 thujnh puguljuynpjub Swuhl:
®Onpdwpwpwliwb fudph wyjwibpp hwjwunhnptl $b6 wwppbpynul
uwnnighshg:

dhnohG wjwiGph hwiwdw)G® wopdbhphGGtph L GpuGg Whunwnqu-
YndwbpuGiph hhuynntlqhy wqnptgmpinilp fuwnd &6 YtpehGGtphu
hwljwopupnuGunujhG whmhynpyjub htwn, hGsh wpnwhwjnnipynGGtphg
Yuinnn k (hGb] unwybpopuhn ghudnunwqgp (SOD) fupwbint hwwnlnipjniGp:
{hwynintGghy hwwnynipjnilp wowgby U6d £ pwpdp SOD wiwmhynipniG
gnigwpbpnn dhwgnipjniGGhph dnwn [3]: CGn npoud, dhnwnwunp-
$hGhGGEphg wnwyb) Gwhuplwnpbih E Mo wwpniGwlnng Sbnwnuwnp-
$hphGp, sGwywd np Gpywpp (I Ywd II), wnhGép (I Ywd II), npupnp (11
Yund I0T) Yund Ghytp (1 {uad IT) Lu Yupnn GG oquwgnponty wju Guunwiyny:
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150+ Mn-Porph
BA Uwninwghg
EZEd porph Mn
1004

%

Uhuwnnthy Thwuwnnthly  Uhght 26

‘Ulwp. Mn-Porph wgntignipjniGp 26 ypw

Utinwnh pGunpmpjnilp jwjujud £ shqnpugiwl tipwlw unuybpopuhn
nwnhiwih wbuwlhg: OphGwly’ tpywp wwpniGwlng wynpbhphGGbpt
wybih hwpdwp GG NO*- h shqnpugdwl hwidwp pwl dwlqubp: YbpghGu
wybih hwpdwp £ wbpopuhGhnphnh (ONOO') shiqnpuigdwl hudwnp:
MapdhphGGtph hhwnnbGqhy wqgbgnpymbp Yupbih £ pGysh; NO-
uphGptnwqujhG wwwphsGuph ogGnipjwdp, npp YYwynd £ wyl Swuhd,
np wqntgnipjnilp dheGnppuynpwd £ wqnnh opuhnny [8]: Ukl wyy
hbwnwqnunipjnil hwuwnwwmnd £, np Mo ywpniGwyng SEnwnuuwnp-
$hphGh hhwnintlghy wqnbgnipjniGp ny dh hpy sh wwywpynud NO-uhG-
pimwqujhG wwwphsGiph oqlnmpyudp [11]: NO-upGptwnwuqui (NOS)
wnluw t wwppbp whuwyh peheGtpmy, Ghpwnjwy tinnpbpujhG poheGhpp,
w@npGph hwpp dYwlwjhG pehelGtpp, GhypnGGupp, qihw) pehelhnn,
wlwnhy dwypnbwqbpp b wyG [18]: Uwwgmgywd E, np O, -p tinfuwg-
nmd £ NO-h htin® wnwowgGbyny wymnbtlghwy pntGwynp whkpopuhGhwphun
nunhlw) (ONOO"), npp Ywpnn E hwjwumhnpbG (Juqbglt; NO-h pw-
Guilmpyoilp EGgnpbih poheGipnud: Gwuwmnptl O, wwnlhjwgbpomd k
NO-G* Elinpnptijhg dbppuquunynn pnywgling gnponGp’ (EDRF) [13]: NO-h
wymmwgbponudp O, -m| Ghpgpun|ywd k hhubpnblghwih inpdwpuw-
pwlwl wwpptp dnnbGbph wwpnqbltqmad [2,4,10,15,20,27]: Ujuwyhuny’
0, "-h hGwpwynp dwulGwlygnipjnilp vhpnwlnpwjhlG wjGuhuh hh-
YJunnipjul wwpngGlqnui hGswhuhl t hhubpnbGghw6, htnwppppuw-
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yuwl £ qupdGnud O, wGhnGp shqnpwglnn Gynipbph phpwuwlanhy
wqnbgnpjul nuunuiGuuhpnuip: dbhpghGGbphu dE9 nuuynid GG pGwlwi
CuZnSOD-h wnuwppbp nwpwwbuwlyGbpp Lk uhGplinhl SOD dhibnhyGbpp:
Mupquo b6 wju Gyupbph hwiwhhwybpnbighy hwnlnipymGGtpp [10,
15, 19, 26]: Uwulwynpwubu Rubanyi-h juwnwpwd htnmwqgnunipymG-
Ghpnud wwwgngqwd k, np O, -6 whnhywqbpdond £ EDRF-p wjuwluijhG
qupybpwyGbph onulyGbpnid [23]: O, ;tqnpwglnnltpp YEoOwglnuwl LG
EGnnpl] Yufujw] winpwiw)Gugnuip b Guyywunnud NO-h dbppuquuniwin
wlnpGbph hwpp dywlwjhl L EGnonphih peeGhnhg [25]: UjGnuudbGuGhy
0, sbqnpwglnnGph wipnnewlw dafuwGhqip dGmd £ spugwhwjnguo:
Yl pwqiwphy ophGulyGhp, tpp unip opuhnunhy uppbup sh nunbygynud
wpnwhwjnywo hhybpnbighw)ny: Npybu ophGwly Ywpbih £ phpby
wdluwdGh mbwmpwpnphnny pniGwynpnuip, nhwpbtnp, hhwybphunjbu-
ptiphGhdhwl L wy6 [14]: UGHwuywd opuhnuwnpy uppbuh wpunwhw)jn-
Jwonipynilp G2ywd nbwyptpnud wnwyb) £ pwl hhybpnbGghwjh dw-
dwlwl: Uju wenuiny vwwunwip, np opuhnunhy uppbup hwdinignnuip
wlwwiwlnpbG Yninbygyh qupybpuwluihG 60wl hetgiwdp whljwi-
fuwwnbtubih £ [14]:

<piGybtny dbp L qpuiwlnipjul wy; wdjubbph Jpw® Jupbh £
wGnt), np htnmwgnuuynn wnpdhphGibph hhynnbiqhy wqnbgnipjniGp
hGwpwynp £ wwjdwlwynpjwo hGh YepehGiiphu hwiwopuhnubGumuhG
huwnynipjudp, vww)l woub) wipnmewjul wunnybpugnud unwGunt
hwidwp wihpwdbyn £ nunwiGuwuhpt) wyn dshugnipyniGiiph winpwjhG
wlywmhynipjniGp in vitro wwjdwlGhpnui, hGjwbu Gul Gpwig
wqnbgnipjniip wpnopuhnwGumwjhG L hwlwopupnwlwmujhi
hwidwlwpgbph ypu:

ITocmynuaa 7.04.09

T'EnoTeHsHBHAS AKTHBHOCTh HOBBIX BOJOPACTBOPAMBIX
KaTHOHHBIX Me30-TeTpa-nuPHAHI NOPpGhHPHHOB H
MEeTaJJION0P(PUPHHOB Y KPBIC

K. I'. {anbapau

Llesblo HACTOSAIIEr0 HCCAENOBAHHS SBJIANOCE H3yYeHHE THIOTEH3HB-
Horo s)peKTa MATH HOBBIX CHHTETHYECKHX MPOHSBOAHBIX KATHOHHBIX Me30-
TeTpa-MUpHAKI NOPHHPHHOB H METaJIONOPGHPHHOB C YCJIOBHBHIMH HasBa-
HusamMu: Porph, Porph Ag, Porph Zn, Porph Co, Porph Mn. Hsmepenue
apTepHaJbHOr0 JaBJeHHs NPOBOAHJOCh Ha GeJbiX 6ecropofHBIX Kphicax
(camuax) macco# 200 - 250 rp. B ocTpoM onbiTe aHeCTe3HPOBaHHBIM KphICaM
HcclleflyeMble TpenapaThl BBOAMJMCh BHYTpHBeHHO B jgose 0.5-3 mr/kr
OHOKPAaTHO, a NPH XPOHHYECKOM BBeJleHHH GOAPCTBYIOUIHM KphicaM —
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BHYTpHOPIOLIMHHO B f03e 3 mr/ Kr. BulIn H3yyeHbl ciiefiyiomue napaMeTphi:
CHUCTOJIHUECKOe, JAHaCTOJHYECKOe, CpeHee apTepHaslbHoe [aBJIeHHE H
yactora cepaeunbix cokpauenni (UCC) MeTOoM XBOCTOBOH MaHKeTbl.

[TosyyeHHBIE Pe3ybTaThl CBUACTENLCTBYIOT, YTO OJHOKpaTHOE BBEJe-
HHe NpenapaToB He MPUBOJMUT K CYLIECTBEHHbIM H3MEHEHHSAM HCCJIefl0BaHHBIX
napameTpoB y Kphic. OnHaKo B yCJOBHSIX XPOHHYECKOro BBEJeHHs OTMe-
yaeTcsi SHAaYHTeJbHOe FMIOTEH3HBHOE [EHCTBHE JHIUb co cTopoHsl Porph
Mn, 6es cyliecTBeHHoro BaHsHHA Ha YCC.

Hypotensive effect of new synthetic water-soluble cationic meso-
tetrakis-pyridyl porphyrins and metalloporphyrins on rats

K.H. Dilbaryan

The goal of the present study was to investigate the hypotensive effect of
new synthetic derivatives of meso-tetrakis-pyridyl porphyrins and metalloporphyrins
named Porph, Porph Ag, Porph Zn, Porph Co, Porph Mn. Measurement of arte-
rial blood pressure (BP) was performed on the male rats weighing 200-250 g. In
acute experiments porphyrins were intravenously administered to anesthetized rats
at doses ranging from 0.5 to 3 mg/kg. Intra-abdominal injection of porphyrins (3
mg/kg) to the awake rats was performed in chronic experiments. The following
parameters were recorded: systolic BP, diastolic BP, mean arterial pressure and
heart rate (HR) using tail-cuff method.

The final results indicated that there were no significant changes of the
above-mentioned parameters in acute experiments, but the repeated administra-
tion of Porph Mn resulted in significant BP decrease without any influence on HR.

Qpulwlmpin

1. Amposn 3.A., Alsasan A.I. u dp. Wccnenosanne (hapmakoJornueckoli aKTHBHOCTH
HEeKOTOpLIX BOAOPAaCTBOPHMALIX MeTaionopduprHoB. XKypHall sKenep. H KIHH. MeHLHHBI,
AH Apm. CCP, 1968, XXVI, 6, c. 515-520.

2. Aizawa, Katsuo (Yokohama, JP), Kuroiwa, Yukari (Urawa, JP). Therapeutic agent for treating
atherosclerosis of mammals. United States Patent 5308861, 1997.

3. Aron D. Ross, Huaxin Sheng, David S., Warner et. al. Hemodynamic effect of metalloporhyrin
catalytic antioxidants: structure—activity relationships and species specificity. Free Radical
Biology and Medicine, 2002, Vol. 33, 12, p. 1657-1669. :

4.  Bauersachs J., Bouloumie A., Mulsch A. et al. Vasodilator dysfunction in aged spontaneously
hypertensive rats: changes in NO synthase 111 and soluble guanylyl cyclase expression. and in
superoxide anion production. Cardiovasc. Res.. 1998, 37, p. 772-779.

5. Bonnett, Raymond (London, GB2), Berenbaum, Morris C.(London, GB2) United States Patent
Application Publication. Patent Number 5162519, Nov 10,1992.

6. Bunag R.D. Validation in Awake Rats of a Tail Cuff Method for Measuring Systolic Pressure,
Journal of Applied Physiology. 1973, Vol 34, p. 279-282.



Menuuunckas Hayka Apmenus HAH PA  Ne 2 2009 43

20.

21.

22.

24.

295

26.

27.

Daniel Ely, Amy Milsted, Jason Bertram, Mat Ciotti et al. Sry delivery to the adrenal medulla
increases blood pressure and adrenal medullary tyrosine hydroxylase of normotensive WKY
rats. BMC Cardiovasc. Disord., 2007; 7: 6.

Fridovich, Irwin (Durham, NC, US), Batinic-Haberle, Ines (Durham, NC, US), Crapo, James
D. (Englewood, CO, US). Day. Brian J. (Englewood, CO, US). Substituted porphyrins. United
States Patent 6916799, July 2005.

Fukai T, Siegfried M.R., Ushio-Fukai M. et al. Modulation of extracellular superoxide dismutase
expression by angiotensin Il and hypertension. Circ. Res., 1999, 85, p. 23-28.

Fukui T, Ishizaka N., Rajagopalan S., Laursen J.B. et al. p22phox mma expression and NADPH
oxidase activity are increased in aortas from hypertensive rats. Circ. Res., 1997, 80, p. 45-51.

. Galia K., Soukhova-O'Hare, Roger V., Ortines et al. Postnatal Intermittent Hypoxia and Devel-

opmental Programming of Hypertension in Spontaneously Hypertensive Rats. Hypertension,
2008, 52: 156.

Grierson, David (Versailles, FR), Maillard, Philippe (Saint-Cyr-L’Ecole, FR), Loock, Bernard
(Villebon-Sur-Yvette, FR), Figueiredo, Telmo (La Madeleine, FR), Croisy, Alain (Cernay-La-
Ville, FR), Carrez, Danielle (Marly-Le-Roi, FR), United States Patent Application Publication.
Pub. No.: US 2004/0259810 A1, Dec. 23, 2004.

Gryglewki R.J., Palmer R.M.J. and Moncada S. Superoxide anion is involved in the breakdown
of endothelium-derived vascular relaxing factor. Nature, 1986, 320, p. 454—456.

Kitiyakara C., Chabrashvili T., Chen Y., Blau J. et al. Salt intake, oxidative stress, and renal
expression of NADPH oxidase and superoxide dismutase. J. Am. Soc. Nephrol., 2003 Nov;
14(11):2775-82.

Laursen B., Rajagopalan S., Galis Z., Tarpey M. et al. Role of superoxide in angiotensin II-
induced but not catecholamine-induced hypertension. Circulation, 1997. 95, p. 588-593.
Litvack F. et al. Effects of Hematoporphyrin Derivative and Photodynamic Therapy on Athero-
sclerotic Rabbits, The American Journal of Cardiology, 1985, 56: 667-671.

Marchal, Guy Jacques Felix (Oud-Heverlee, BE), Yicheng (Leuven, BE). Use of porphyrin-
complex or expanded porphyrin-complex compounds as an infarction localization diagnosticum.
United States Patent Application Publication, Patent Number 6 013 241, Jan. 11, 2000.
Miyamoto Y., Akaike T., Yoshida M., Goto S., Horie H., Maeda H. Potentiation of nitric oxide-
mediated vasorelaxation by xanthine oxidase inhibitors. Proc. Soc. Exp. Biol. Med., 1996,
312(4):366-373 (1996); 312(4): 366-373.

Nakazono K., Watanabe N., Matsuno K. et al. Does superoxide underlie the pathogenesis of
hypertension. Proc. Natl. Acad. Sci. USA, 1991, 88, p. 10045-10048.

Rajagopalan S., Kurz S., Munzel T., Tarpey M. et al. Griendling K.K. and Harrison D.G. Angio-
tensin II-mediated hypertension in the rat increases vascular superoxide production via mem-
brane NADH/NADPH oxidase activation. Contribution to alterations of vasomotor tone. J.
Clin. Invest., 1996, 97, p. 1916-1923.

Roberts R., Kleiman N.S. Earlier diagnosis and treatment of acute myocardial infarction necessi-
tates the need for a ‘new diagnostic mind-set. Circulation, 1994; 89: 872-881.

Rockson S.G, Kramer P, Razavi M., Szuba A. et al. Photoangioplasty for human peripheral
atherosclerosis: results of a phase I trial of photodynamic therapy with motexafin lutetium
(Antrin). Circulation. 2000, 102: 19: 2322-4.

Rubanyi GM., Vanhoutte P.M. Superoxide anions and hyperoxia inactivate endothelium-derived
relaxing factor. Jap. Heart and Circulatory Physiology, 1986, 250: H822-H827.

Sakata, Isao (Okayama, JP), Nakajima; Susumu (Asahikawa, JP), Nakae, Yoshinori (Okayama,
J.P.). United States Patent Application Publication, Pub No.: US 2003/0017112 A1, Jan 23.2003.
Saul Grunfeld, Carlene A., Hamilton, Stephan Mesaros et al. Role of Superoxide in the de-
pressed nitric oxide production by the endothelium of genetically hypertensive rats. Hyperten-
sion, 1995, 26(6 Pt 1): 854-7.

Schackenberg C.G and Wilcox C.S. Two-week administration of Tempol attenuates both hy-
pertension and renal excretion of 8-isoprostaglandin £,,. Hypertension, 1999, 33, p. 424-428.
Schnackenberg C.G, Welch W.J., and Wilcox C.S. Normalization of blood pressure and renal
vascular resistance in SHR with a membrane-permeable superoxide dismutase mimetic. Role of



MenuunHckas nayka Apmenun HAH PA  Ne 2 2009

28.

29.

30.

31.

nitric oxide. Hypertension. 1998, 32, p. 59-64.
Song W.Z., Chen A.F, Wang D.H. Increased salt sensitivity induced by sensory denervation:

role of superoxide. Acta Pharmacol Sin., 2004 Dec; 25(12): 1626-32.

Stamm R., Gibson R., Bishop H., Carabello B. et al. Beller Echocardiographic detection of
infarct-localized asynergy and remote asynergy during acute myocardial infarction: correlation
with the extent of angiographic coronary discase. Circulation, 1983; 67: 233-234.

Tarak D. Mody Pharmaceutical development and medical applications of porphyrin-type
macrocycles. J. Porphyrins Phthalocyanines, 2000, 4, p. 362-367.

William J., Hagan Jr., David C., Barber; David G et al. Porphyrins as Potential Phototherapeutic
Agents. Cancer research, 1981, 48, p. 148 -152.



