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MAHALLIY ANOR (Punica granatum L.) NAVLARI MEVA SHARBATI, PO‘STI VA URUG*‘I EKSTRAKTINING
ANTIGIPERTENZIV FAOLLIGI
Annotatsiya

Mazkur tadgigotda mahalliy anor (Punica granatum L.) ayrim navlari meva sharbati, po‘sti va urug‘i ekstraktlarining
antigipertenziv ta’sir faolligi tahlil gilingan. Mahalliy anor (Punica granatum L.) navlari meva sharbati, po‘sti va urug‘i ekstrakti
konsentratsiyaga (100-500 mg/kg) bog‘liq antigipertenziv faollikka ega bo‘lib, mazkur faollik qiymati umumiy holatda “Oq dona
(Tuyatish)’<“Oq shirin”<“Achchiq dona”<“Qora qayin” <“Qizil anor” ketma-ketligida dinamik ortishi aniglangan. Mazkur
agentlar fiziologik me’yor holatida, shuningdek adrenalin gidroxlorid (0,25 mg/kg) inyeksiyasidan 60 minutdan keyin
eksperimental gipertenziya sharoitida, sistolik arterial qon bosim (SAQB) o‘rtacha, diastolik arterial gon bosim (DAQB) giymatlari
sezilarli darajada pasaytirishi tasdgilangan. Olingan eksperimental natijalar kelgusida anor ekstrakti asosida antigipertenziv
biologik faol qo‘shimchalar, farmakologik preparatlar ishlab chiqishda ilmiy asos sifatida foydalanilishi mumkinligi ta’kidlangan.
Kalit so‘zlar: anor (Punica granatum L.), arterial bosim, antigipertenziv ta sir.

AHTUTUIIEPTEH3UBHASI AKTUBHOCTb COKA, KOXKYPbI U 9QKCTPAKTA CEMSIH MECTHBIX COPTOB
T'PAHATA (Punica granatum 1.)
AnHOTaLUA

B HacrosmeM ucce10BaHNY aHATM3HPOBANIACh AHTUTHIICPTEH3NBHASI aKTHBHOCT COKa, KOXYPHI M SKCTPAKTa CeMSH HEKOTOPBIX
MECTHBIX copTOB TrpaHaTa (Punica granatum L.). Cok, KoXypa H S9KCTPaKT CEMSH MECTHBIX cOpToB rpanara (Punica granatum L.)
001agaloT KOHIEHTPAMOHHO-3aBHCUMOM aHTHTUIIEPTEH3UBHON akTUBHOCTBIO (100-500 Mr/kr), m OBUIO YCTaHOBICHO, YTO
3HaYCHUE HTOI aKTUBHOCTH B LIEJIOM AHMHAMUYECKH BO3pacTaeT B mocienoBaTenbHOCTH «Aq dona (Tuyatish)» < «Aq shiriny <
«Achchiq dona» < «Qora kayin» < «Kizil pomegranate». [TonTBep:xJ€HO, YTO 3TH BEIIECTBA 3HAYMTEIHLHO CHUKAIOT 3HAUCHHS
SAQB 1 DAQB B ¢u3mnonornyeckux ycjaoBHsX, a TAKXKE B YCIOBHAX SKCIIEPUMEHTAIBHON IMIIepTeH3un yepe3 60 MUHYT mocie
MHBEKIUH ruapoxiopuaa aapernanina (0,25 mr/kr). OTMEYEHO, Y4TO MOJIy4eHHbIE SKCIIEPHUMEHTAIBHBIE PE3YJIbTaThl MOTYT OBITH
UCIIOJIb30BaHbl B KaueCTBE HAYYHOW OCHOBBHI ISl Pa3pa0OTKU aHTHIMIEPTEH3MBHBIX OHOJIOTHYECKH aKTHBHBIX J00aBOK M
(hapMaKoJIOTHUECKUX TIPENapaToB Ha OCHOBE SKCTPAKTA IpaHara.

KaioueBsie cioBa: ['panat (Punica granatum L.), rpanaTt, apTepuanbHOE JaBICHUE, aHTUTUIICPTCH3UBHBIN S PEKT.

ANTIHYPERTENSIVE ACTIVITY OF JUICE, PEEL AND SEED EXTRACT OF LOCAL POMEGRANATE
VARIETIES (Punica granatum I.)

Annotation
This study analyzed the antihypertensive activity of juice, peel, and seed extract of several local pomegranate (Punica granatum
L.) varieties. Juice, peel, and seed extract of local pomegranate (Punica granatum L.) varieties exhibit concentration-dependent
antihypertensive activity (100-500 mg/kg). The juice, peel and seed extract of local varieties of pomegranate (Punica granatum L.)
have concentration-dependent antihypertensive activity (100-500 mg/kg), and it was found that the value of this activity in general
increases dynamically in the sequence “Aq dona (Tuyatish)” < “Aq shirin” < “Achchiq dona” < “Qora kayin” < “Kizil
pomegranate”. These substances have been confirmed to significantly reduce SAQB and DAQB values under physiological
conditions, as well as under experimental hypertension conditions 60 minutes after injection of adrenaline hydrochloride (0.25
mg/kg).
It is noted that the obtained experimental results can be used as a scientific basis for the development of antihypertensive dietary
supplements and pharmacological drugs based on pomegranate extract.
Key words: Pomegranate (Punica granatum L.), pomegranate, blood pressure, antihypertensive effect.

Hozirda gipertenziya dunyo aholisining 26,4-45% da kuzatilib, 2025-yilda mazkur ko‘rsatkich 29-60%ga ortishi gayd
gilingan [1,2,3].

Gipertenziyaga olib keluvchi omillar sifatida — ortiqcha tana vazni (semirish), ovqat ratsionida NaCl miqdori me’yorga
nishatan ortishi, insulinga nisbatan chidamlilik o‘zgarishi, renin-angiotenzin-aldosteron tizimi (Renin-angiotensin-aldosterone
system — RAAS), simpatik asab tizimi disfunksiyasi (giperaktivatsiya), qon tomir endoteliy qavati funksional faolligi buzilishi
(endotelin, NO biosintezi buzilishi), gon tomir devori silliq muskul hujayralarida Sa*-transporti gomeostazi buzilishi, angiotenzin
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konsentratsiyasi ortishi, homila rivojlanish davrida disfunksional o‘zgarishlar, neyro-gumoral anomaliyalar markaziy o‘rin tutishi
gayd qgilingan [4,5].

Tadgiqotning magsadi — mahalliy anor navlari (“Qizil anor”, “Qora qayim”, “Oq shirin”, “Oq dona (Tuyatish)” va
“Achchiq dona”) meva sharbati, po‘sti va urug‘i ekstraktlarining tajriba hayvonlarida (in vivo) antigipertenziv faolligini tahlil
gilishdan tashkil topgan.

Tadgiqot materiallari va uslublari. Tadgigot obyekti sifatida Sirdaryo viloyati Mirzaobod tumani Halgabod MFY
hududida (40°32°39/68°41°58.9) joylashgan shaxsiy tomora xo‘jaligida yetishtiriluvchi “Qizil anor”, “Qora qayim”, “Oq shirin”,
“Oq dona (Tuyatish)” va “Achchlq dona” mahalliy navlari tanlab olindi. Tadgiqotlarda mahalliy anor (Punica granatum L.) navlari
mevasi sharbati, po‘sti va urug‘i ekstraktini tayyorlash standart uslub yordamida amalga oshirildi [6, 7].

Tadqiqotlarda O‘zbekiston Respublikasi Fanlar akademiyasi Bioorganik kimyo mstltutlda vivariya sharoitida (xona
harorati +20+5°S, havoning nisbiy namligi 75+10%, yorug‘lik rejimi 12:12 soat) standart ozuga (suv) bilan bogiluvchi, har ikkala
jinsdagi (4/9) oq, zotsiz laboratoriya kalamushlaridan (m=275-320 gr.) foydalanildi.

Kalamushda arterial qon bosimini qayd qilish standart uslubda, dum arteriya qon tomirida noinvaziv usulda,
immobilizatsion kamerada (t=34+0,5°S) “Sistola” (“Neurobotics”, RF) eksperimental qurilmasi yordamida amalga oshirildi
(infraqizil sensorli bog‘lam yordamida dumning proksimal sohasida havoni siqish (215 mm s.u.) va navbatdagi bosqichda sekin
qo‘yib yuborish asosida), natijalar “AcqKnowledge 4.2 for MP150” maxsus dasturi yordamida tahlil qilindi [8, 9].

Kalamushda eksperimental gipertenziya adrenalin gidroxlorid (0,25 mg/kg) inyeksiyasi yordamida yuzaga keltirildi [10,
11]. Odatda, tajriba hayvonlariga adrenalin gidroxlorid (0,25 mg/kg) inyeksiyasidan keyin eksperimental gipertenziya ta’siri 140
minut davomida bargaror saglanishi kuzatilib, bunda inyeksiyadan 15 minutdan keyin anor ekstrakti (100-500 mkg/kg) qorin
bo‘shlig‘iga inyeksiya gilish uslubi yordamida organizmga kiritildi [11, 12, 13].

Olingan natijalar va ularning tahlili. Tadqiqotlarda fiziologik me’yor (nazorat guruhi) holatida kalamushda sistolik
arterial qon bosim (SAQB) o‘rtacha 123+3,25 mm s.u., diastolik arterial qon bosim (DAQB) o‘rtacha 84+3,36 mm s.u.,
eksperimental gipertenziya (adrenalin gidroxlorid (0,25 mg/kg) inyeksiyasidan 30 minutdan keyin) holatida sistolik arterial qon
bosimi (SAQB) o‘rtacha 164+2,38 mm s.u., DAQB o‘rtacha 116+4,18 mm s.u. ga teng bo‘lib, mazkur giymatlar mavjud adabiyot
ma’lumotlariga mos keladi [12].

Tadgiqotlarda mahalliy anor (Punica granatum L.) navlari meva sharbati ekstrakti konsentratsiyaga (100-500 mg/kg)
bog‘liq antigipertenziv faollikka ega bo‘lib, mazkur faollik qiymati umumiy holatda “Oq dona (Tuyatish)”<*“Oq shirin”<“Achchiq
dona”<*Qora qayin” <“Qizil anor” ketma-ketligida dinamik ortishi, “Qizil anor” sharbati ekstrakti maksimal 500 mg/kg
konsentratsiyada fiziologik me’yor holatida SAQB, DAQB giymatlari nazoratga nisbatan mos ravishda — 7,32% (114+3,17 mm
s.u.)va 10,71%ga (75+2,09 mm s.u.) kamaytirishi aniglandi (1-jadval).

Shuningdek, “Qizil anor” sharbati ekstrakti (500 mg/kg) adrenalin gidroxlorid (0,25 mg/kg) inyeksiyasidan 60 minutdan
keyin eksperimental gipertenziya sharoitida, SAQB, DAQB giymatlari nazoratga nisbatan mos ravishda — 9,15% (149+3,31 mm
s.u.) va 12,07%ga (102+4,67 mm s.u.) kamaytirishi aniglandi (1-jadval).

1-jadval
Mahalliy anor (Punica granatum L.) navlari meva sharbati ekstraktining (100, 250, 500 mg/kg) antigipertenziv
faolligi (M=+m)
Ekstrakt Arterial gon bosimi (mms.u.)
Eksperimental gipertoniya+Ekstrakt
T ﬁ:\ﬂgri mg/kg Ekstrakt 30 minutdan keyin 60 minutdan keyin
SAQB DAQB SAQB DAQB SAQB DAQB

100 118+3,05 803,12 159:3,18 110+4,19 1504,46* 100+4,83*

1. Qizil anor | 250 115+4,52* 763,63 158+3,02 109+3,18 1524, 11%* 108+3,89*
500 11423,17%% | 75+2,09% 1564,14* 108+4,72* 14923 31%* 102+4,67**
100 119+4,68 82:3,73 160+3,44 115+3.85 153+4,10% 11343,74*

2. Sa"y’i":] 250 118+4,24 784,27 159+3,12 113£4.45 152+4,27%% 107+4,35*
500 11633,00* 76+3,14 158+3,15 110+4,51* 150+3,13** 101+4,67%*
100 12133,18 83+4,02 162+4,16 113+3.80 157+4,18% 11243,16

3. Og shirin  |_250 120+4,53 803,19 162+4,05 112+3,51 155+4,10* 110+3,42
500 118+3,28 784,05 16123,15 110+4,15* 15323, 12% 1064,11*

P 100 122+2,40 83:4,18 163+3,50 115+3,19 16123,57* 113+4,76

4. ?Tquyauosﬂi 250 12124,56 3124,55 16324.87 1142355 158=3,00% 1132348
500 1203,11 794331 162+3,15 112+4,16 154=4,19* 1073,52*
100 120+3,65 82+2,96 16133,45 144,17 155+3,42* 110+4,04

5 dAlf:;h'q 200 119+4,01 793,09 16154,16 114+3.40 153+4,16* 108+4,13
300 117+3,08* 7753,12 160+3,17 11124,15% 152+3,07%* 10343 46**

Izoh: SAQB - sistolik arterial qon bosimi, DAQB — diastolik arterial gon bosimini ifodalaydi. Nazorat guruhida SAQB
12343,25 mm s.u., DAQB 84+3,36 mm s.u., eksperimental gipertenziyada SAQB 164+2,38 mm s.u., DAQB 116+4,18 mm s.u. * —
nazoratga nisbatan r<0,05, ** — r<0,01 (n=3-5).

Navbatdagi tadgigotlarda mahalliy anor (Punica granatum L.) navlari (“Qizil anor”, “Qora qayin”, “Oq shirin”, “Oq dona
(Tuyatish)”, “Achchiq dona) meva po‘sti ekstraktining (100, 250, 500 mg/ml) fiziologik me’yor va eksperimental gipertenziya
sharoitida antigipertenziv ta’siri tahlil qilindi. Bunda mahalliy anor (Punica granatum L.) navlari meva po‘sti ekstraktining
antigipertenziv faolligi konsentratsiyaga (100-500 mg/kg) bog‘liq amalga oshib, “Qizil anor” ekstrakti 500 mg/kg konsentratsiyada
fiziologik me’yorda SAQB, DAQB qiymatlari nazoratga nisbatan mos ravishda — 17,07% (102+3,89 mm s.u.) va 25,00%ga
(63+4,13 mm s.u.) kamaytirishi aniglandi (2-jadval).

Shuningdek, “Qizil anor” sharbati ekstrakti (500 mg/kg) adrenalin gidroxlorid (0,25 mg/kg) inyeksiyasidan 60 minutdan
keyin eksperimental gipertenziya sharoitida, SAQB, DAQB giymatlari nazoratga nisbatan mos ravishda — 15,85% (138+3,16 mm
S.u.) va 22,41%ga (90+3,57 mm s.u.) kamaytirishi aniglandi (2-jadval).

2-jadval
Mahalliy anor (Punica granatum L.) navlari meva po‘sti ekstraktining
(100-500 mg/kg) antigipertenziv faolligi (M+m)

Ekstrakt Arterial gon bosimi (mm s.u.)
Eksperimental gipertoniya+Ekstrakt
Tir )::\?I;ri mg/kg Ekstrakt 30 minutdan keyin [ 60 minutdan keyin
SAQB [ DAQB SAQB [ DAQB | sAQB [ DAQB
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100 10453 477 655348% 14543,23% 10153,33% 1444237 1004,177+
1. Qizil anor 250 105+3,18* 65+3,74* 144+4 82* 97+3,16%* 14144, 87%* 99+3,10%*
500 102+3,89% 63+4,13* 14253,12% 9454 45 13843,16° 90£3,57
100 105+4,18 674,05* 146:4,01% 102+3,05% 14553, 12 1013,08%*
2. | Qoragayin [ 250 106+4,83% 664,23" 14553,07% 084,13 14254, 15% 10124,54%*
500 1044,66% 64+3,08* 1444, 10% 963,05 14123,80° 954,60
100 108+3,17% 694,117 148+4,79% 104,82 148+3,817% 10223 ,227%
3. | ogshirin 250 108446 684417 14753,50% 1004, 17% 1444, 177 1034,47%
500 106+4,35% 663,42 146+4,32* 98+3,18%* 14343,11%% 97:4,43%%
on a 100 110+3,14* 703,29 15043, 18% 106+3,27% 1504, 167 103+4,08%
4. (Tqu atisf];‘a 250 10944, 16* 6943,15% 149+4,57* 10123 32% 1452316+ 10423,14%
Y 500 10743,15% 674,90% 147321 100-4,20° 1444,96 983,15
Ao 100 106=4,54% 683,16 147+3,19% 1034, 187 14624, 117 1004467
5 it 200 10723,75% 6753417 146-4,65% 99+3,10% 14353,75%* 10223 407~
: 300 105+3,63* 65+4,14% 14543, 127 974,53 142:4,837 96+3.65°

Izoh: SAQB - sistolik arterial qon bosimi, DAQB — diastolik arterial gon bosimini ifodalaydi. Nazorat guruhida SAQB
12343,25 mm s.u., DAQB 84+3,36 mm s.u., eksperimental gipertenzivada SAQB 164+2,38 mm s.u., DAQB 116+4,18 mm s.u. * —
nazoratga nisbatan r<0,05, ** — r<0,01 (n=3-5).

Navbatdagi tadgigotlarda mahalliy anor (Punica granatum L.) navlari (“Qizil anor”, “Qora qayin”, “Oq shirin”, “Oq dona
(Tuyatish)”, “Achchiq dona”) urug‘i ekstraktining (100, 250, 500 mg/ml) fiziologik me’yor va eksperimental gipertenziya
sharoitida antigipertenziv ta’siri tahlil qilindi. Bunda mahalliy anor (Punica granatum L.) navlari urug‘i ekstraktining
antigipertenziv faolligi konsentratsiyaga (100-500 mg/kg) bog‘liq amalga oshib, “Qizil anor” ekstrakti 500 mg/kg konsentratsiyada
fiziologik me’yorda SAQB, DAQB giymatlari nazoratga nisbatan mos ravishda — 12,20% (1084+4,74 mm s.u.) va 19,05%ga
(68+3,18 mm s.u.) kamaytirishi aniglandi (3.3-jadval).

Bunda “Qizil anor” urugi ekstrakti (500 mg/kg) adrenalin gidroxlorid (0,25 mg/kg) inyeksiyasidan 60 minutdan keyin
eksperimental gipertenziya sharoitida, SAQB, DAQB giymatlari nazoratga nisbatan mos ravishda — 10,97% (146+3,12 mm s.u.)
va 13,79%ga (100+4,33 mm s.u.) kamaytirishi aniglandi (3-jadval).

3-jadval
Mabhalliy anor (Punica granatum L.) navlari urug‘i ekstraktining (100, 250, 500 mg/kg) antigipertenziv faolligi
(M=£m)
Ekstrakt Arterial gon bosimi (mms.u.)
Eksperimental gipertoniya+Ekstrakt
Tir :\;\?Izriri mag/kg Ekstrakt 30 minutdan keyin 60 minutdan keyin
SAQB DAQB SAQB DAQB SAQB DAQB
100 11143,57* 72:4,90% 15144,80% 10744,42% 15343,09% 10543,04*
1 Qizilanor | 250 110+£3,42% 7043,17% 150+3,40% 10244,02% 14944, 17%+ 106+4,45*
500 108£4,74* 6843, 18* 1484, 12% 10143,18* 1463, 12%% 100+4,33%*
100 112:4,40* 744,10 15243 41% 10843,35* 15443,57* 1064,50*
2. qu&i 250 11044, 12* T243,27* 15143,47% 106+3,47% 15043, 18%% 108+3,13*
500 109+4,78% 7044, 14% 150+4,67* 104%4,15% 14744,32%+ 10243 47%
100 116+4,42 76+4,17 15543,14 112328 1583 32+ 110%4,12%
3. Og shirin | 250 11343,15* 7343,25% 15444, 12% 11043,24 15443,27% 11143,43*
500 11244,01% 7243,04% 15344,55* 108+4,75* 15044, 11%% 104+3,17%
p 100 115+4,42 784345 15754,11 114+4,10 160-4,68* 11143,16%
4, %quyatg;]‘;‘ 250 11223,15* 7524,60 15624.16 134,17 15624,12% 11224 ,35%
500 110+3,54* T413,16 15443,17% 1104332 15343,83* 10544,10%
Achehig 100 116£3,87 7344,10% 15243,26* 110£4,37% 15544,16* 10843,56*
5, dona 200 11443,15* 7144,47% 15344,42% 108+4,51* 15244, 14% 1104,73*
300 11344,36% 693,86 15243, 18* 106+3,19% 14843, 16%* 103+4,05*

Izoh: SAQB — sistolik arterial qon bosimi, DAQB — diastolik arterial gon bosimini ifodalaydi. Nazorat guruhida SAQB
123£3,25 mm s.u., DAQB 84+3,36 mm s.u., eksperimental gipertenziyada SAQB 164+2,38 mm s.u., DAQB 116+4,18 mm s.u. * —
nazoratga nisbatan r<0,05, ** — r<0,01 (n=3-5).

Tadqiqotlarda noradrenalin ta’sirida yuzaga keltirilgan eksperimental gipertenziya (in vivo) sharoitida anor meva po‘sti
ekstrakti (400 mg/kg) kalamushlarda sezilarli antigipertenziv, vazorelaksant (in vitro) faollikka egaligi aniglangan [11,14, 15].
Tadqiqotlarda anor urug‘i ekstrakti kalamushlarda sezilarli darajada antigipertenziv (in vivo) faollikka egaligi aniglangan [13].
Anor meva po‘sti ekstrakti antigipertenziv (in vivo) faollikka ega bo‘lib, SAQBni sezilarli darajada pasaytirishi gayd gilingan. Anor
sharbatini 4 hafta davomida iste’mol qilish SAQB qiymatini 120,3 mm s.u. dan 115,6 mm s.u gacha kamaytirishi aniqlangan.
Tarkibida punikalagin, flavonoid, ellag kislota mavjud bo‘lgan, “Pomanox®” anor ekstrakti (“ProbelteBio”, Ispaniya) 8 hafta
davomida iste’mol qilinganda, SAQB/DAQB qiymatini sezilarli pasaytirishi aniglangan.

Xulosalar. Shunday qilib, tadqiqotlarda mahalliy anor navlari (“Qizil anor”, “Qora qayim”, “Oq shirin”, “Oq dona
(Tuyatish)” va “Achchiq dona”) meva sharbati, po‘sti va urug‘i ekstraktlarining tajriba hayvonlarida (in vivo) sezilarli darajada
antigipertenziv faollikka egaligi aniglandi. Tadgigotlarda mahalliy anor (Punica granatum L.) navlari meva sharbati, po‘sti va
urug‘i ekstrakti konsentratsiyaga (100-500 mg/kg) bog‘liq antigipertenziv faollikka ega bo‘lib, mazkur faollik qiymati umumiy
holatda “Oq dona (Tuyatish)”’<“Oq shirin”<*“Achchiq dona”<“Qora qayin” <“Qizil anor” ketma-ketligida dinamik ortishi
aniqlandi. Mazkur agentlar fiziologik me’yor holatida, shuningdek adrenalin gidroxlorid (0,25 mg/kg) inyeksiyasidan 60 minutdan
keyin eksperimental gipertenziya sharoitida, SAQB, DAQB giymatlari sezilarli darajada pasaytirishi tasdgilandi.
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