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Analytics

NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kaszakcma+ Pecnybnukacbl Ynmmbik fbinibiM akademusicbl "KP ¥FA Xabapnapbl. Xumusi xeHe
mexHorsioeusi cepusichl” fbinibIMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHdekcmernyze KabblnOaHraHbiH xabapnalobl. byn uHOekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicbl XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kabbinday macesneciH
Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MEH MeKeMesiep2e KOHmMeHm
mepeHOiei MeH canacbiH ycbiHadbl. KP ¥FA Xabapnapbl. XuMmusi XoHe mexHosoausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramdacmbIK YWiH eH 63eKmi xoHe 6edendi XUMUSIIIbIK FblribiMOap
bolibIHWa KoHmMeHmke adandbifbiMbi30bi 6indipedi.

HAH PK coobwaem, 4ymo Hay4Hbil XypHan «3eecmusi HAH PK. Cepus xumuu u mexHosnoaul» 6bi
npuHam 0ns uHdekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web of Science.
ColepxxaHue 8 amoM UHOeKcuposaHUU Haxodumcsi 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0ns danbHeliweezo npuHsmusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem ka4yecmso u
2nybuHy koHmeHma 0151 uccriedogamerel, asmopos, usddamersel u yuypexoeHul. BkrirodeHue Nagecmusi
HAH PK e Emerging Sources Citation Index OemoHcmpupyem Hawy MnpueepxeHHoCMb K Hauboriee
akmyasibHOMY U 8/IUSIMesIbHOMY KOHMEHMY Mo XUMUYEeCKUM Haykam O Hauleeo coobuecmea.
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IRIDOIDS FROM PHLOMIS SEVERTZOVII AND ITS
IMMUNOSTIMULATING AND ANTITOXIC ACTIVITY

Abstract. From the aerial parts of Phlomis severtzovii (Lamiaceae) growing in Uzbekistan, five known iridoid
glycosides were isolated for the first time. On basis of UV, IR, 'H and "?C NMR spectroscopy the isolated substances
were identified as 6f-hydroxypolamid (1), loganin (2), pulchelloside (3), shanshiside methyl ester (4) and
phlorigidoside C (5). Additionally, noticeable immunostimulating and antitoxic activity of the sum of iridoids and
6B-hydroxypolamid (1) were revealed.

Keywords: Phlomis severtzovii, iridoid, 6B3-hydroxypolamid, loganin, pulchelloside, shanshiside methyl ester,
phlorigidoside C, immunostimulating activity, antitoxic effect.

Introduction. Among the various low-molecular biologically active substances synthesized by plants,
iridoids occupy a prominent place. At present time, it is clear, that this type of compounds are widespread
in plant world [1]. Presence of important biological activities (antitumor activity, antimicrobial activity,
etc.) of these compounds is main perspective practical reason for further investigation [2].

Iridoid glycosides have great theoretical importance as in terms of chemistry and due to their
participation as precursors in alkaloid biosynthesis [3].

Therefore search of novel iridoidcontaining plant sources, development of rational scheme of
isolation of these compounds, determination their chemical structure, revealing of physical, chemical
parameters and useful properties of novel compounds are actual problems of the modern bioorganic
chemistry [4].

The aim of our study is investigation of iridoids from Phlomis severtzovii (Lamiaceae) and their
biological activity.

Materials and methods. Phlomis severtzovii (Lamiaceae) growing in Middle Asia, Tashkent and
Fergana regions.

NMR spectra were acquired on a Bruker, 500 MHz, spectrometer using standard pulse sequence at
ambient temperature. Chemical shifts are given in 6 (ppm), and coupling constants are reported in Hz. The
samples for NMR analysis were diluted in CsDsN.

Results and discussion. Five known iridoid glycosides were isolated from the aerial parts of Phlomis
severtzovii collected during vegetation phase. Their chemical structure were determined on basis of
analysis of UV, IR, 'H and "C NMR spectra and identified as 6B-hydroxypolamid 1, loganin 2,
pulchelloside 3, shanshiside methyl ester 4 and phlorigidoside C 5 (Fig.1).
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1:R,=0H,R,=OH,R;=H, R,=O0OH
2:R,=H, R,=H, Ry=OH,R,=H
3:R,=OH,R,=O0OH, R;=OH, R, =H
4:R,=H, R,=OH,R;=H, R,=O0OH
5:R,=H, R,=OH,R;+R,=0

Figure 1 — Chemical structures of iridoid glycosides isolated from the aerial parts of Phlomis severtzovii

6p-Hydroxypolamid (1). Compound 1 was isolated as pale yellow crystals, C;7H»cO,,, ESI-MS m/z
445.15 [M + Na]’, mp 76°C, UV (CyH5OH) Apay 235.5 nm. IR (KBr) vina, 3388 (OH), 1639 (C=0), 1551
(C=0). Yield 0.031 %.

'H NMR (Bruker 500 MHz, CsDsN): 6.05 (1H, s, H-1), 7.77 (1H, s, H-3), 5.55 (1H, d, H-6), 2.19
(1H, d, Ha-7), 2.55 (1H, d, Hb-7), 2.99 (1H, d, H-9), 1.44 (3H, s, H-10), 3.68 (3H, s, H-12), 5.67 (1H, d,
H-1%), 4.34 (1H, t, H-2"), 4.29 (1H, t, H-3"),4.22 (1H, t, H-4"), 4.45 (1H, ddd, H-5"), 4.37 (1H, dd, , Ha-
6"),4.28 (1H, dd, Hb-6"), 6.52 (H, br.s., OH);

BC NMR (126 MHz, CsDsN: 93.91 (C-1), 154.92 (C-3), 115.73 (C-4), 74.4 (C-5), 72.39 (C-6), 48.58
(C-7), 73.88 (C-8), 57.59 (C-9), 26.82 (C-10), 168.64 (C-11), 52.04 (C-12), 99.01 (C-1°), 74.49 (C-2"),
78.18 (C-3"), 71.81 (C-4"), 78.67 (C-5"), 63.65 (C-6") [6].

Loganin (2). Compound 2 was isolated as white crystals. C,7Hc010, ESI-MS m/z 413.39 [M + Na]",
mp 222.2°C, UV (C,H50H) Apax 234.72 nm. IR (KBr) vy 3440 (OH), 1642 (C=0), 1446 (C=C). Yield
0.021 %.

'H NMR (Bruker 500 MHz, CsDsN): 5.87 (1H, d, H-1), 7.72 (1H, s, H-3), 3.59 (1H, dd, H-5),
2.07(1H, dd, Ha-6), 2.35 (1H, dd, Hb-6), 4.04 (1H, ddd, H-7), 2.59 (1H, m, H-8), 3.13 (1H, dd, H-9), 1.16
(3H, s, H-10), 3.60 (3H, s, H-12), 5.69 (1H, d, H-1"), 4.27 (1H, t, H-2"), 4.33 (1H, t, H-3"), 4.22 (1H, t, H-
4%),4.11 (1H, ddd, H-5%), 4.19 (1H, dd, Ha-6"), 4.34 (1H, dd, Hb-6"), 6.82 (H, br.s., OH);

BC NMR (126 MHz, CsDsN): 96.04 (C-1), 151.64 (C-3), 111.46 (C-4), 32.71 (C-5), 37.71 (C-6),
74.57 (C-7), 40.42 (C-8), 43.36 (C-9), 14.18 (C-10), 168.69 (C-11), 51.73 (C-12), 100.72 (C-1%), 75.07
(C-2Y), 78.60 (C-3"), 71.81 (C-4"), 78.40 (C-5"), 63.65 (C-6") [7].

Pulchelloside (3). Compound 3 was isolated as yellow crystals. C;7H»5015, ESI-MS m/z 445.13 [M +
Na]", mp. 124,6°C, UV (C,HsOH) Apax 235.76 nm. IR (KBr) vina, 3437 (OH), 1640 (C=0), 1443 (C=C).
Yield 0.073 %.

'H NMR (Bruker 500 MHz, CsDsN): 5.86 (1H, s, H-1), 7.77 (1H, s, H-3), 4.48 (1H, d, H-6), 3.72
(1H, dd, H-7), 2.41 (1H, dd, H-8), 2.90 (1H, dd, H-9), 1.22 (3H, d, H-10), 3.72 (3H, s, H-12), 5.70 (1H, d,
H-1%), 4.32 (1H, dd, H-2"), 4.32 (1H, d, H-3"), 4.22 (1H, dd, H-4"), 4.46 (1H, ddd, H-5"), 4.36 (1H, dd,
Ha-6"),4.21 (1H, dd, Hb-6"), 6.57 (H, br.s., OH);

5C NMR (126 MHz, CsDsN): 97.29 (C-1), 152.93 (C-3), 112.78 (C-4), 73.54 (C-5), 77.19 (C-6),
75.39 (C-7), 38.22 (C-8), 51.35 (C-9), 14.44 (C-10), 168.84 (C-11), 52.35 (C-12), 100.91 (C-1%), 74.94
(C-2Y), 78.55(C-3"), 71.81 (C-4"), 78.38 (C-5"), 63.65 (C-6") [8].
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Shanshiside methyl ester (4). White crystals, C;7HycO,;, ESI-MS m/z 429.38 [M + Nal’, mp 94.8°C,
UV (C,H50H) Amax 236.97 nm. IR (KBr) vinax 3437 (OH), 1642 (C=0), 1438 (C=C). Yield 0.013 %.

'H NMR (Bruker 500 MHz, CsDsN) 6.28 (1H, s, H-1), 7.81 (1H, s, H-3), 3.33 (1H, dd, 6.48, H-5),
4.51 (1H, ddd, H-6), 2.20 (1H, dd, Ha-7), 1.80 (1H, dd, Hb-7), 2.64 (1H, dd, H-9), 1.51 (3H, s, H-10),
3.60 (3H, s, H-12), 5.77 (1H, d, H-1"), 4.30 (1H, dd, H-2"), 4.28 (1H, t, H-3"), 4.22 (1H, t, H-4"), 4.44
(1H, ddd, H-5"), 4.30 (1H, dd, Ha-6"), 4.38 (1H, dd, Hb-6"), 6.28 (1H, br.s., 6-OH);

C NMR (126 MHz, CsDsN) 93.62 (C-1), 152.48 (C-3), 111.72 (C-4), 41.08 (C-5), 70.95 (C-6),
48.65 (C-7), 78.79 (C-8), 49.87 (C-9), 26.95 (C-10), 168.69 (C-11), 51.78 (C-12), 100.92 (C-1), 74.81
(C-2%),78.54 (C-37), 71.81 (C-4"), 78.35 (C-5"), 63.65 (C-6") [9].

Phlorigideside C (5). Colourless, Ci;H,40;1, ESI-MS m/z 427.11 [M + Na]’, mp 66°C, UV
(CoH50H) Amax 238.3 nm. IR (KBr) vy, 3418 (OH), 1637 (C=0), 1549 (C=C). Yield 0.028 %.

'H NMR (Bruker 500 MHz, CsDsN) 6.08 (1H, d, H-1), 7.83 (1H, s, H-3), 2.81 (1H, dd, H-5), 4.17
(1H, dd, H-6), 3.48 (1H, s, H-7), 2.43 (1H, dd, H-9), 1.49 (3H, s, H-10), 3.60 (3H, s, H-12), 5.45 (1H, d,
H-1%), 4.28 (1H, d, H-2"), 4.29 (1H, dd, H-3"), 4.19 (1H, dd, H-4"), 4.44 (1H, ddd, H-5"), 4.28 (1H, dd,
Ha-6"), 4.38 (1H, dd, Hb-6"), 6.08 (1H, br.s., OH);

C NMR (126 MHz, CsDsN) 93.07 (C-1), 152.55 (C-3), 106.18 (C-4), 38.20 (C-5), 73.09 (C-6),
64.23 (C-7), 65.05 (C-8), 46.80 (C-9), 16.67 (C-10), 168.47 (C-11), 51.92 (C-12), 101.46 (C-1"), 74.78
(C-2%),78.45(C-37), 71.81 (C-4"), 78.35 (C-5"), 63.65 (C-6") [10].

Investigation of the biological activity. Experiments were set on white outbred mice (18-20 g).
Reaction of Jerne, Nordin was used for evaluation of the preparation influence to the humoral immunity
[11]. Mice were immunized with red blood cells (RBCS) of sheep and in the same day of immunization, in
biological active dose the water-alcohol solutions of the iridoids sum were injected intragastric (10 mr/kT.
Mice of the control group received the water-alcohol solution in the same volume. On the 5™ day after
immunization, the number of antibody-producing cells (APC) was determined in the spleens of mice.

Studies were performed on intact mice and mice subjected to stress. The state of stress was caused by
the N. Selye “swim stress” model. To do this, mice for 45 min were placed in a tank with water, so that the
water level did not allow mice to jump out.

The research results are presented in table 1.

The table shows that the SI in mice causes a pronounced (p<0.001) enhancement of the process of
antibody formation in response to sheep RBCS.

In the control group of immunized mice, 11,800 + 928.08 APC accumulate on the spleen and 132.8 +
2.49 APC per 1 million nucleated spleen cells (NSC). The SI increases the number of APC on the spleen
t0 21,400 £ 1,369.18, the number of APC per 1 million of NSC - to 242.0 + 2.83.

Table 1 — The effect of sum of iridoids from the plant Phlomis severtzovii on immunity indicators

Group | Control | SI
Immunized mice
APC on spleen 11800+928,08 21400+ 1369,18
APC on 1 million of NSC 132,8+2,49 242,0+2,83
Immunized mice + stress
APC on spleen 6400+314,11 13200+461,88
APC on 1 million of NSC 75,7+3,33 151,0+£2,67

Under the influence of “swimming” stress, the sum of APC in mice decreases to 6400 + 314.11 per
spleen and to 75.7 = 3.33 per 1 million NSC. The sum of iridoids increases the number of APC per spleen
to 13,200 £ 461.88, by 1 million splenic cells - to 151.0 £ 2.67.

Under the influence of the SI, there is a tendency to increase the mass and cellularity (total cell
content) of the spleen, the mass of the thymus and lymph nodes, a significant increase in the cellularity of
the thymus and lymph nodes.

As a result, it was shown that the SI obtained from the plant Phlomis severtzovii possesses
immunostimulating activity, and is not immunotoxic.

It was previously established, that iridoids obtained from the aerial part of Phlomis severtzovii have
hepatoprotective properties and a positive effect on the functional state of the liver [12]. Given this fact,
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we investigated the effect of the SI and iridoid 6B-hydroxypolamide on acute alcohol intoxication.
Experiments were performed on white outbred mice - females weighing 20-22 g. Ethanol in the form of a
24% solution was injected intraperitoneally at a narcotic dose (4.8 g/kg). The test substances were
administered orally using an atraumatic metal probe at doses of 10-25-50 mg/kg 60-70 minutes before the
introduction of ethanol. Evaluation of the effectiveness of the compounds was determined by the duration
of the lateral position of the animals. The control group of animals under similar conditions of experience
instead of the drug was injected with sterile distilled water. The results of the research are presented in
table 2.

Table 2 — The results of the influence of drugs on the narcotic action of ethanol

No Name of preparations dose Thepii);lirgggr;?g;iitseral Effect in %
1 Et(glgol 4.8 g/kg 110 100%
2 *EeOH i glg%ﬁ;g » 28
3 EIE Ol 245’ gng%{(kgg 62,7 43%
s J6rB];}tlg)(goxypolamid 140’ ;15{( kgg 72.4 34,2%
6 iﬁé}tlgli;oxypolamid 245’ gng%{(kgg 53,9 51%
, iﬁéltq(})f(goxypolamid 540’ S;ngg/i( kgg 60,5 45%

The results of the studies (table 2) showed that in the control group of animals after applying EtOH at
a dose of 4.8 g/kg in all mice came the state of anesthesia (lateral position) with an average duration of
110 minutes. Preliminary application of the SI and 6B-hydroxypolamide at doses of 10-25-50 mg/kg
shortened the state of the lateral position of the experimental mice by 22.8%-43%-42% and 34.2% -51%-
45%, respectively, compared to with a control group of animals.

Consequently, the compounds studied, depending on the dose administered, have an antitoxic effect
during acute alcohol intoxication.

Experimental. Air-dried and grinded plant material was extracted with MeOH three times at room
temperature. After filtration, the solvent was partly removed by rotary evaporation and the extract residue
was diluted with equal quantity of water. The formed precipitate in the extract was filtered. Residues of
MeOH were removed by rotary evaporation. The obtained water part of the extract was extracted in
consecutive order with CHCl; and n-BuOH. n-BuOH extract was evaporated on rotary evaporator and the
n-BuOH fraction was obtained. The n-BuOH was set to column with silica gel and obtained several
fractions. Re-chromatography isolation of these fractions by elution with solvent systems CHCl;+MeOH:
1) 100+1; 2) 50+1; 3) 40+1; 4) 30=1; 5) 20+1; 6) 15+1; 7) 9+1 and 8) 4+1 yield the individual
compounds: 6B-hydroxypolamid 1, loganin 2, pulcheloside 3, shanshiside methyl ester 4 and florigidoside
CSs.

In order to get novel immunomodulating preparations dried aerial parts of Phlomis severtzovii were
extracted with EtOH at room temperature. EtOH extract was filtered and the solvent was removed on
rotary evaporator. The obtained extract was diluted with water and the water mixture was treated at first
with CHCI;, then with n-BuOH five times. The solvents were removed on rotary evaporator. Yellow
powder were get in yield. Enriched SI were obtained from n-BuOH fraction by treating with the solvent
system CHC]; - EtOH 6+1.

Conclusion. In this study, we investigated the iridoid constituent of Phlomis severtzovii growing in
Uzbekistan and for first time we have isolated known iridoids identified on basis of UV, IR, 'H and "*C
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NMR spectra as 6B-hydroxypolamid 1, loganin 2, pulchelloside 3, shanshiside methyl ester 4 and
phlorigidoside C 5.

Immunostimulating activity of the sum of iridoids obtained from Phlomis severtzovii was revealed.

It was determined that the sum of iridoids and iridoid 6B-hydroxypolamide have an antitoxic effect
during acute alcohol intoxication.
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PHLOMIS SEVERTZOVII UPUAOUATAPHI ’KOHE OJIAP/IbIH UMYHUTETTI
BIHTAJIAHIBIPYIIBI )KOHE YBITTBIJIBIKKA KAPCBI BEJICEHAIVIIKTEPI

AnHoTauusA. O30ekcranga ecetin Phlomis severtzovii (Lamiaceae) >kep YCTi GenikrepineH OipiHmii per Oec
upugony rukosuarepi Gemin amsmasl. YK, MK, 'H xome 'C SIMP crekTpockorms KeMmeriMeH omap 6f-
rugpokcunonamuy (1), noranun (2), mynuenosdun (3), mwanmmsug metin 3¢upi (4) xone ¢uopurugoszun C (5)
eKeHJIr aHbpIKTaAbl. KochIMIa HWPWAOMATAP O KBIUBIHTBIFBl JKOHE OB-THAPOKCHIIONAMUATHIH HWMMYHHTETTI
BIHTAJIAHBIPYLIBI )XOHE YBITTBUIBIKKA KAPChl OCJICEHALTIKTEP] aHBIKTaI/IbI.

Tyiiin ce3nep: Phlomis severtzovii, npunoun, 6B-ruApOKCUIIONAMU, JOTAHHUH, ITyJTYEI03H, INAHITH3UI METHI
a¢upi, pnopurunoznn C, IMMYHHUTETTI BIHTAIAHABIPYIIBI OEICEH K, YBITTBIIBIKKA Kapchl OEICEHALTIK.
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NPUAONABI U3 PHLOMIS SEVERTZOVII 1 UX UMMYHOCTUMYJINPYIOIIAS
N AHTUTOKCHUYECKASA AKTUBHOCTD

AnHotanusi. Brepsble w3 HajzemMHbIX uacteit Phlomis severtzovii (Lamiaceae) mnpouspacramomei B
V30eKiCcTaHe BhIIENCHBI ISTh PaHEee M3BECTHBIX MPHIOMIHBIX TIHK03u10B. Ha ocrose YO, UK, 'H u “C SIMP
CHEKTPOCKOIIMM BBIZIEJICHHBIE BellecTBa ObUTM MAeHTH(UIMpoBaHbl ¢ 6B-runpoxcunonamunoM (1), moranun (2),
mymaeto3un (3), MeTwnoBblii »¢up manmmisuna (4) u gmopurngosun C (5). JIOmOTHUTENBHO, BBHIABICHEBI
3HAUMTEIbHAsT HWMMYHOCTHUMYJHUPYIOIIAass W  aHTUTOKCHYECKas aKTUBHOCTh CyMMBI HPHIOHIOB H  6f-
ruapokcunonamuaa (1).

KiroueBble cioBa: Phlomis severtzovii, npugonni, 6B-THAPOKCUIIONAMU/, JOTaHUH, ITyJTYeTI03H ], METHIOBBINA
3¢up wanmmsnga, Gropuruaosuy C, IMMYyHOCTHMYJIUPYIOIIAs aKTUBHOCTh, aHTUTOKCHYECKU 2 deKT.
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