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B cmamve npeocmasnenvi pesynivmamul MOpghono20-aHamoMuiecko20 U3yueHus epa-
HYJl UBMETbYEHHOU INUOEPMbL CEMAH NOOOPONCHUKA AUYEBUOHO020. Brewnue u Mukpocko-
nuyeckue OUa2HOCmu4ecKue NPUHAKU UMerom 3HaveHue 01 yCmaHo81eHuss NOOTUHHOCMU
JIeKAPCMBEHHO20 PACMUMENbHO20 CbIPbs U Npenapamos Ha e2o ocHose. Llenv — gviaeums
Mopgonocuueckue U MUKpOCKOnU4ecKue OUAeHOCMuYecKkue npusHaKy dnuoepmvl CeMsH
NOOOPONCHUKA AUYEBUOHO20, MUHUMANbHbIE U OOCMAMOYHblEe O YCMAHOBNEeHUST NOO-
JIUHHOCU 2PAHYIUPOBAHHBIX KYCOUKO8 dNUOEepMbl 9mo2o pacmenus. Mamepuanvl u me-
moowl. V3yuenue HewHUX U AHAMOMUYECKUX NPUSHAKOB, A MAKMCE 2UCMOXUMUYECKOe
uccneoosanue, npogoounu no memoouxkam locyoapcmeennoii papmaxoneu Poccuiickou
Deoepayuu XIII uzoanus ¢ nomowwvio mukpockona «Muxpomeo-1» u yugposoii kame-
pot MD300 Electronic Eyepiece (Jincheng). @omoepaguu peoakmuposaiu 8 npocpam-
me Adobe Photoshop CS6. Pezynomamut u oocyrycoenue. K snewnum mopghonocuueckum
NPUSHAKAM, NPUMEHUMBIM OJIsl OUACHOCMUKU INUOEPMbL CEMAH NOOOPONCHUKA AUYeBUO-
HO20, MOJCHO OMHEeCmU e€ CEema0-HCENMbIU UIU PO30BAMO-HCENMBIU YBem U HAIUYUe
NUSMEHMHO20 NAMHA PO308020 UNU CEEMI0-KOPUYHEB020 Yema HA dnuoepme GblNyKIoll
CMOPOHbBL CEMSIH U BLIMAHYMO20 800/Ib CeMeHU. DMuU NPUSHAKU OOHAPYHCUBAIOMCS U 8 U3-
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MenviueHHoM cvipbe. I panynvl npedcmasiniom cobotl uiepoxosamole KOMOUKU, COCMOosiuue
U3 CIUNUUXCSL KYCOUKO8 INUOEPMbL, XAPAKMEPUIYIOMCIL HCETMOBAMOL UNIU CEEMN0-KOPUY-
HeBOU OKpACKOU U Haiuyuem nuemeHmuozo namua. K muxpockonuueckum ouaenocmu-
YeCKUM NPUSHAKAM OMHOCAMCIA. CMPOeHUue 8epXHell SNUoepMbl, cocmoaujel U3 KpynHvlx
MHO20Y20/IbHbIX KIeMOK C NPAMbIMU MOHKUMU AHMUKTUHATIBHBIMU CIMEHKAMU, HOKDbINbI-
MU 21A0KOU KYMUKYIOU U 3aNOTHEHHbIX CIU3LIO; CIPOeHUe HUNCHEU SNUOEePMbl, COCMOsL-
wetl U3 bIMAHYMbLX, NPAMOY20IbHBIX KNEMOK, KIemKU CO CIU3bI0, ObICMpo Habyxaroujue
8 PAOUANbHOM HANPAGIEHUU, HAIUYUe KPAXMAIbHLIX 3EpeH. Ycmanosienvl Ouomempu-
yecKkue XapaxKkmepucmuku aHamomo-ouUaeHOCMUYeCcKUx npusHaxkos. 3akuwuenue. B xooe
MOPPOI020-AHAMOMULECKO20 UCCTIE008AHUSA 000N0UEK CEMAH NOOOPOHCHUKA AUYEBUOHO20
U 2panyn 000N104UeK CEeMAH NOOOPOHCHUKA AUYEBUOHO20 YCMAHOBIEHO, YMO aAHAMOMO-0U-
azHocmu4ecKue NPUHAKAMU Cblpbsl AGIAIOMCS KILEMKU SNUOepMbl, 3aN0JIHEHHble CIU3bIO,
KpaxmanvHwle 3épHa u hpazmenmol 6HYyMpeHHe20 NUSMEHMHO20 CIO05L KOHCYPbL C (hpazmen-
mamu 3H0ocnepma. Ilonyuennvie pe3yivmamsi cO2IACYIOMCS ¢ OAHHLIMU JUMepamypbl u
Mo2ym Oblmb UCNONL308AHbBL NPU PA3PAOOMKe HOPMAMUBHO20 OOKYMEHMA HA 2PAHYbl
000/104eK ceMsiH NOOOPONHCHUKA AUYEBUOHO20.

Knrwouesvle cnosa: noooposicHux aiiyesuonslil, 3nudepma cemsit, Spanyiivl, MUKPOCKONUSL

The results of a morphological and anatomical study of granules from the epidermis of
Plantago ovata seeds are presentedin the article. Morphological and microscopic diagnostic
signs are important for establishing the authenticity of medicinal plant material and drugs
made from it. The aim is the identification of morphological and microscopic diagnostic
characteristics of the seed epidermis of Plantago ovata, minimal and sufficient to establish
the authenticity of the granular pieces of the plants epidermis. Materials and methods.
The study of morphological and anatomical characteristics as well as histochemical study
were conducted according to the procedures of the State Pharmacopoeia of the Russian
Federation XIII edition. Microscope “Micromed-1" and digital camera MD300 Electronic
Eyepiece (Jincheng) were used. Photos were edited in Adobe Photoshop CS6. Results and
discussion. Morphological signs of the epidermis of Plantago ovata seeds include its light
vellow or pinkish-yellow color and a presence of a pigmented spot of pink or light brown
color on the epidermis of the convex side of the seeds and along the seed. These signs
are applicable for diagnosis and are also found in crushed raw materials. Granules are
rough lumps, consisting of stuck together epidermis pieces. They are characterized by a
vellowish or light brown color and the presence of a pigmented spot. The microscopic
diagnostic signs include the structure of the upper and lower epidermis, the presence of
cells with mucus and starch grains. The upper epidermis consists of large polygonal cells
with straight thin anticlinal walls. The cells are covered with a smooth cuticle and are filled
with mucus. The lower epidermis consists of elongated rectangular cells. Cells with mucus
swell rapidly in the radial direction. Biometric characteristics of anatomical diagnostic
signs were established. Conclusion. As the result of a morphological and anatomical
study the diagnostic signs of the raw material and granules of Plantago ovata seed husks
were established. The structure of epidermal cells filled with mucus, starch grains and
the presence of fragments of the inner pigment layer of the skin and endosperm belong
to them. The obtained results are consistent with the literature data. It can be used in the
development of a normative document for granules of Plantago ovata seed husks.

Keywords: Plantago ovata, epidermis of seeds, granules, microscopy
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Beenenme. [looopooicnuk siyesuonsiii
— Plantago ovata Forssk. (CHHOHUMBL: no-
OOPONCHUK 0BATIbHBIIL, NCUTLIUYM, TIOTOPOXK-
HUK ucgazcyna, Isabgol, Plantago ispaghula
Roxb. ex Fleming) — onun u3 158 BuIOB
pona momopoxxHuk (Plantago) cemeiicTBa
MOJIOPOKHUKOBBIX — Plantaginaceae. Ce-
MEHa 3TOT0 PaCTEHMsI U3BECTHBI KaK «0Oesoe
OrourHOe cemsi», «ceMs ucdaryna» [1, 2].

[TomopoKHUK SIHIIEBUIHBIA — HEOOJb-
I0€ OMYyIIEHHOE TPABIHHUCTOE paCTCHHE.
Jluctbst myuHOM 7,5-23 cM, mmpuHoit 0,5-
I cM, y3KOJIMHENHbIE, IMHENHO JIAHIETHBIE
WU HUTEBUJHBIC, TOHKO 3a0CTPEHHBIC Ha
BEpXYLIKE, 00pa3yoT IPUKOPHEBYIO PO3ET-
Ky (puc. 1). Cemena TBepbie, MOIyHpoO-
3padHble, JaJbeBUIAHON (OPMBI, IITUHOU
70 8 MM W MIHUPUHON OKojo 1 MM (puc. 2).
[ToBepxHoCTh Onectsimiasi, pPO30BATO-KO-
puuHeBoro npera. Ha BbIykioi cTopoHE
(mopcanbpHOI) Ha cepelMHe CEMEHU UMEET-
csl pyOUuHMK, Ha MECTE€ KOTOPOTO Ha MHJEP-
M€ PACIOJIOKEHO BBITSIHYTOE BJIOJIb CEMEHU
MUTMEHTHOE MATHO KPACHOTO WJIM OpaHkKe-
BO-KpacHOTO 1BeTa [3].

[TonopoXXHUK  SWULUEBUIHBIA  PacIpo-
cTpaHnéH B cTpaHax CpenuzemHomopsbs, Ce-
BepHOU Adpuku, Apasuu, B Unauu, Upa-
He, [lakucrane. IlIupoko KyJabTUBHpYyeETCS
B pa3jIMYHbIX yacTsax MHauu, B OorpaHuYeH-
HoM MaciuTabe — B [lakucrane, Upane u He-
koTopbix yactsax EBponbl. CIIA siBisieTcs
[JIABHBIM UMITIOPTEPOM MOJOPOKHHUKA STHTIE-
BHUJIHOTO CEMSIH U 00O0JIOYKH CEMSH, IOTpe-
O7eHMe KOTOPBIX HocTHraeT exeroano 8000
TOHH [4, 5].

Pucynox 1 — Plantago ovata Forssk.
Figure 1 — Plantago ovata Forssk.
(https://commons.wikimedia.org/wiki/
File:Plantago ovata_form.jpg)

Introduction. Plantago ovata Forssk.
(synonyms: Psyllium, Ispaghula, Isabgol,
Plantago ispaghula Roxb. Ex Fleming) is
one of the 158 species of the Plantaginace-
ae family. The seeds of this plant are known
as “blond psyllium “ and “ispaghula” [1, 2].

Plantago ovata is a stemless, soft, hairy
annual herb. The leaves are 7.5-23 cm long,
0.5-1 cm broad, narrowly linear, linear lan-
ceolate or filiform, opposite, finely acumi-
nate entire or distantly toothed, attenuat-
ed at the base and usually three-nerved. A
number of flowering shoots arise from the
base of the plant (fig. 1). Seeds are hard,
translucent, boat-shaped structure, up to 8
mm long and 1 mm wide (fig. 2). The sur-
face is glossy and shining, with a pinkish
brown color. There is an oval red spot in the
center of convex (dorsal) surface [3].

Plantago ovata is common in the Medi-
terranean, North Africa, Arabia, India, Iran,
Pakistan. Cultivated in India, Pakistan, Iran
and several European countries. The USA is
the main importer of the seeds and the seeds
epidermis of Plantago ovata. Their con-
sumption reaches 8000 tons annually [4, 5].
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Pucynok 2 — Cemena u ynuoepma ceman n0OOPOHCHUKA AUUCBUOHO20
1 — enewnuii 6u0 ceman; 2 — Inudepma ¢ 6bINYKI0I CHOPOHBL CEMAH
C NUZMEHMHBIM NAMHOM (6EPXHUIL PAO — U0 USHYMPU INUOEPMDbL,
HUMICHUIL PAO0 — U0 CHAPYICU INUOEPMbL)
Figure 2 — Seeds and epidermis of seeds of Plantago ovata
1 — appearance of seeds; 2 — epidermis from the convex side of the seeds with
a pigmented spot (the top row is the epidermal view from the inside,
the lower row is the epidermal appearance from the outside)

CemeHa u snuaepma CeMsiH MOAOPOXK-
HUKa SIULEBUAHOTO MCHOJB3YIOTCS B 3T-
HomenunuHe crpad Asum (Kurait, Uugus,
[Takucran) u EBpombl Kak cmsiryarouiee,
YCIIOKOUTENIbHOE, Oe30MacHOe CJIa0UTEeNb-
HOE CPEACTBO IUISl JICUCHUS] XPOHUUYECKUX
3aMopoB, XPOHUYECKOM Iuapeu, NU3EHTe-
pHUH, IPYTUX KHUIIEYHBIX PACCTPONCTB, JIH-
XOpaJOYHBbIX COCTOSIHHI, BOCHAJICHUS IO-
YeK, MOYEBOTO ITy3bIps U ypeTpsl. B Mpane
OTBap U3 CEMSH NPUMEHSIOT HAPYKHO MIPU
BOCIAJICHUH TIOJIOCTH PTa, BHYTPb — IpPHU
pacCTPOMCTBE JKEIy[Ka, HAPYIICHUU KEI-
YEeOT/ACNICHUs, CaxapHOM Juabere, BOC-
MaJUTEIbHBIX 3a00JICBaHUAX KHUIIICUHHUKA
[4, 6, 7]. B Vemene 3amoucHHbIE ceMeHa
WCIIONB3YIOTCSI B KaueCTBE MPUMAPKU s
jedeHus: GypyHKYJIOB U 53B, a TaKKe Kak
KOCMETHYECKOE CpencTBO s Boioc. Kak
YCIOKOUTENIBHOE CPEACTBO U TIPH JHUapee
B McriaHny NpUHUMAIOT BHYTPb XOJOJHBII
HACTOM JIMCTHEB 3TOT0 PACTEHUs, TOTJa KaK
B Tamnaunne ropsiunii otBap [5]. B [lakucra-
HE MOAOPOKHUK SULIEBUIHBIA UCIIOJIb3YIOT
JUTSL JICYEHUS CEePJCYHO-COCYIUCTHIX 3a00-
JIEBaHUM U Kak ciaadbutenpHoe [8, 9].
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The seeds of Plantago ovata and their
epidermis are used in ethnomedicine of
Asian countries (China, India, Pakistan)
and Europe as an emollient, soothing, safe
laxative for the treatment of chronic con-
stipation, chronic diarrhea, dysentery, other
intestinal disorders, fever, inflammation of
the kidneys, bladder, and urethra. In Iran,
the decoction of the seeds is applied exter-
nally to treat an oral cavity inflammation,
and per os to treat a stomach disorder, bile
secretion disorders, diabetes mellitus, in-
flammatory enteropathy [4, 6, 7]. In Yemen,
macerated seeds are used as a poultice for
the treatment of burns and ulcers, and also
as a cosmetic for hair. Infusion of leaves (a
cold in Spain and a hot in Thailand) is used
as a sedative and for the treatment of diar-
rhea [5]. In Pakistan, Plantago ovata is used
to treat cardiovascular diseases and as a lax-

ative agent as well [8, 9].
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Cpenu OHMOJOTUYECKH AaKTUBHBIX Be-
mectB (BAB) cemsin nomopoxkHuka siidiie-
BHUJIHOTO OCHOBHBIM KOMIIOHEHTOM SIBJISI€T-
Cs OJINCAXapPUAHBIN KOMILIEKC, COCTOS NN
U3 CIIU3M — CyMMBI TaJIaKTOMaHHAHOB, JIO-
KaJIM30BAHHOM B KIIETKax snuiepmbl. EE
conepxkanue gocruraer (10-30) %. B ceme-
Hax Takke OOHApYKECHBI UPUIOUTHBINA TITU-
KO3HJI ayKyOHH, caxapa, CTepOJIbl, KUPHBIC
KHUCJIOTHI, aIKaJIOUAbl MHAUKAWH U TUIAHTO-
TOHHMH ¥ HEOOJBIIIOe KOaudecTBO (OK. 7 %)
IOJTyBBICBIXAOIIEro )KupHOro macina [10].

Ha tepputopun P® 3aperucrpupona-
HO HECKOJIBKO JIEKAPCTBEHHBIX IIperapa-
TOB JUIsl TPUTOTOBJICHUSI CYCIICH3UU ISt
puemMa BHYTpPb, NPEACTABISIIONIMX COOOM
KyCOYKH DSIHUJEPMbl CEMEHHON KOXYpBI
MOJIOPO’KHUKA SMIIEBUAHOTO (I1. OBAJIbHO-
r0), a pa3IMyaroTcs JUIIb BCIOMOIaTelb-
HBIMU BEUIECTBAMU: «ATHONAKCY (TIPO-
u3Bonutens Manayc I'mM0X, I'epmanms);
«Myxodanbk» (Hdp. Panpk Papma I'MOX,
I'epmanust), «Tpancunan» (npou3BOAUTEND
¢upma Innotechlnterna, @panuus); «Daii-
Oepiekcy (mpousBoauTens Xepobuon, Ila-
kuctan; [lpaiiBer Jlumwurten, Ilakucran),
«Haryponake» (mpousBogutens OpraHoH
Jlumuretr, Unaus) [11, 12]. Ciuzp cemsin
Plantago ovata cnocoOHa HaOyxaTh B BOJIE
U yIepKuBaTh €€ B KOJIWYECTBE, MHOIO-
KpaTHO  MPEBBIIIAIONIEM  COOCTBEHHYIO
Maccy. bnaromaps stomy npu npueme per
0S o0ecrnieuyuBaeTcsl yBeauueHue o0beMa u
pasMsardenue kauna. Bce nepeunciieHHbIE
JIEKapCTBEHHBIE CPEJCTBA IPUMEHSIOT KaK
CIIA0UTENHHOE MTPH OCTPOM U XPOHHYECKOM
3arope, aHaJbHBIX TPELIMHAX, T'€MOpPpPOE,
MIOCJIEONIEPAIMOHHOM TIEPUOAE IpPU BMe-
1IaTeIbCTBAX B AHOPEKTAJIBHON 00JacTH,
CUHAPOME pa3paKEHHOIO0 KHILECYHHKA H
6one3nn  Kpona. IIporuBomnokazanusmu
JUIsl IPUMEHEHHUs IpenaparoB CeMsH IIO-
JTOPOXKHUKA STUIEBUIHOTO SIBJISIFOTCS TIOBbBI-
[IEHHAs YYyBCTBUTEJIBHOCTh K KOMIIOHEH-
TaM Ipernapara, OpraHUYECKUE CYKEHHUS
KEJTyJOYHO-KHILIEYHOTO TPAaKTa, KUILEYHAs

The polysaccharides (mucus) are the
main group of biologically active substanc-
es of Plantago ovata seeds. Mucus (10-30%)
is localized in the epidermal cells and is
represented by the sum of galactomannans.
Iridoid glycoside aukubin, sugars, sterols,
fatty acids, indikin alkaloids and platogonin
and a small amount (about 7%) of semi-dry-
ing fatty oil are also found in seeds [10].

Several drugs for the preparation of a
suspension for oral administration are reg-
istered in Russia. These are «Agiolax» (Ma-
daus GmbH, Germany); «Mukofalk» (Dr.
Falk Pharma GmbH, Germany), «Transi-
lan» (InnotechInterna, France); «Fiberlex»
(Herbion, Pakistan, Private Limited, Paki-
stan), «Naturolax» (Organon Limit, India).
These drugs contain pieces of Plantago
ovata seed coat epidermis and various adju-
vants. [11, 12]. The mucus of the Plantago
ovata seeds is capable of swelling in water
and retain it in a quantity excessing their
own weight mass. When taking per os, an
increase in volume and softening of a stool
is observed due to this. All these drugs are
used as a laxative agent in acute and chron-
ic constipation, anal fissures, hemorrhoids,
postoperative period during anorectal area
interventions, irritable bowel syndrome,
and Crohn’s disease. Contraindications
for the use of Plantago ovata seed drugs
are hypersensitivity to the components of
the drug, organic narrowing of the gastro-
intestinal tract, intestinal obstruction, rec-

tal bleeding, abdominal pain of unknown
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HEIIPOXOJUMOCTb, PEKTaJbHbIE KPOBOTE-
YyeHHs, 0OJM B JKMBOTE HESICHOTO TeHE3a,
NepUIUT caxapas3bl-U30MajbTasbl, Hemepe-
HOCHUMOCTH ()PYKTO3BI, TIIOKO30-TaTaKTO-
3HasE MajababcopOLMs, JEKOMIIEHCHUPOBaH-
HBIM caxapHbIi auabeT, NeTCKUM BO3pacT,
denmnkeTonypusi, 6epemennocts [11, 13].
[Ipu Tepanuu >TUM CPEICTBOM BO3MOMKHBI
aJUIEPTHYECKUE PEeakUMy BIUIOTh JI0 IIPO-
SBJICHUSI TIPUCTYNOB OpOHXMAJIBHOW acT-
Mbl. PazBuTHe HEMPOXOJUMOCTH MUIIEBOAA
IIPU NEPOPAIBHOM IPUMEHEHHH BO3MOX-
HO, B IIEPBYIO OYEpelb, U3-32 HEAOCTATOY-
HOTO yHOTpeOJIeHUsI BOABI OAHOBPEMEHHO
C mpemnaparoMm, KoTopas HeoOXoauma s
HaOyxaHus ciu3u. B coorBercTBHU € Tpe-
OOBaHUAMM, NPEABIBISIEMBIMUA K KAaYECTBY
npernapara, KakIbplii IpaMM CyXHX TpaHyIl
M3MEJIBYEHHOM SMUIEpPMBbl CEMSH I0J10-
POYKHUKA SIULEBUIHOTO CIIOCOOEH yHepiKu-
BaTh B pe3ysbrare HaOyxaHus Oonee 35 M
BOJbl. IIpuMeHeHne NaHHBIX NpernapaToB
HE PEKOMEHAYETCSl COYETATh C JPYTHUMH Jie-
KapCTBEHHBIMH CPEICTBAMHU, TaK KaK CIU3b
3a/Iep>)KMBAET BCACBIBAHUE JECHCTBYIOLIUX
BemecTs [14].

Iesab1o 1aHHON pabOTHI ABISIETCS MOp-
(osoro-aHaToOMHUYECKOE U3ydYEHUE SIUep-
MBI CEMSIH MOJOPOKHHUKA SWUILIEBHIHOTO,
U3MEJIBYEHHOW U TPaHyJIMPOBAHHON B IIPU-
CYTCTBHMHM BCIIOMOTATEJIbHBIX KOMIIOHEHTOB,
U BBIABJICHUE AHATOMO-MAarHOCTHYECKUX
MPU3HAKOB, HEOOXOAUMBIX /JIsi yCTaHOBJIE-
HUS NIOJUIMHHOCTHU I'PaHyl.

Marepuanbl U Meroabl. OObEKTOM
UCCNIEIOBAaHUS SIBWICS TPOAYKT, Tpea-
CTaBJISIOUINI COOOM TIpaHylbl, MOJyYEH-
HbIE W3 W3MEJIBYEHHON AMUIAEPMBI CEMSH
MOIOPOKHUKA SIMLUEBUAHOTO MO TEXHOJIO-
T'UU BJIQXXHOTO I'PaHYJIMPOBAHMS B IIPUCYT-
CTBUM BCIIOMOTaTEJIbHbIX KOMIIOHEHTOB
(caxapo3bl, IUMOHHOW KUCIIOTBI, IEKCTPH-
Ha, HaTpus alblMHATA, apoMaTh3aropa
u 7Ap.) B (dapMaleBTHUYECKOH KOMITAHUU
3A0 «BUOUTEX» (Poccusi, MockoBckas
0011.).

122

origin, deficiency of isomaltase sugarase,

fructose intolerance, glucose-galactose

malabsorption, decompensated diabetes
mellitus, children age, phenylketonuria,
pregnancy [11, 13]. Allergic reactions are
possible after a therapy with these medica-
tions even up to the bronchial asthma at-
tacks. The development of obstruction of
the esophagus during oral administration
1s possible due to insufficient intake of wa-
ter simultaneously with the drug, which is
necessary for the swelling of mucus. Each
gram of dry granules from epidermis of
seeds of plantain ovoid is able to hold more
than 35 ml of water as a result of swelling
in accordance with the requirements for the
quality of the drug. The use of these drugs
is not recommended to combine with other
drugs, since mucus delays absorption of ac-
tive substances [14].

The aim of this article is a morphologi-
cal and anatomical study of the epidermis of
Plantago ovata seeds crushed and granulat-
ed in the presence of auxiliary components
to identify the anatomical and diagnostic
signs which necessary to establish the au-
thenticity of granules.

Materials and methods. Granules ob-
tained from crushed epidermis of Plantago
ovata seeds by wet granulation technology
in the presence of auxiliary components (su-
crose, citric acid, dextrin, sodium alginate,
flavoring, etc.) in ZAO VIFITEH pharma-
ceutical company (Russia, Moscow Oblast)

were the object of the study.
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AHanu3 BHEIIHUX U MUKPOCKOITUYECKUX
IPU3HAKOB U THCTOXUMHUYECKOE UCCIIEI0BA-
HHE TpoBOAWIM 1O Merogukam [ocynap-
cTBeHHOU (papmakonien Poccuiickoit Dene-
pauuu XIII m3ganus (OPC.1.5.3.0003.15
«TexHuka MUKPOCKOIIMYECKOTO U MHU-
KpPOXMMHUYECKOTO HCCIIEIOBAHUS JIeKap-
CTBEHHOTO PACTUTENILHOTO ChIPbS U JIEKap-
CTBEHHBIX PACTUTEIBHBIX IPENapaTroBy,
O®dC.1.5.1.0008.15 «Cemena» [15]) ¢
NOMOIIbI0  MUKpockona «Mukpomen-1»
C TPUHOKYJISIPHOM HacaakoW, OOBEKTHBA-
mu 4x, 10x, 40%, 100%, okynapamu 10x
u mudporoit kamepoir MD300 Electronic
Eyepiece 3,1 Mn (Jincheng). I'mctoxumu-
YECKHUE PEaKIMU Ha HAJIMYUE CIU3H IIPOBO-
JIWIA C PACTBOpaMU YEPHOU TYIIM U METH-
JIEHOBOT'O CMHET0, Kpaxmala — ¢ pacCTBOPOM
JIrorons. Ilomydyennble CHUMKH 00padaThI-
Banu B nporpamme Adobe Photoshop CS6
nyTéM coBMmellleHus Qororpapuil  00b-
eKT-MHUKpOMeETpa (1IeHa JIeNIEHUsI MUKPOJIH-
Heriku 0,01 mMm) u doTorpaduii u3ydyaeMbpIx
00BEKTOB, MOTYUYEHHBIX TIPHU KaXKI0M pado-
YeM YBEIMYEHUU MHUKPOCKONa U padouem
paspelieHny UCIoib3yeMoil 1uppoBor Ka-
Mephl. BrisBieHHBIE MOP(OTIOTO-aHATOMU-
YECKHUE JIMarHOCTUYECKUE MPU3HAKHU CPaB-
HUBAJIM C OMMCAaHHBIMU B JuTeparype [16,
17, 18].

Pe3yabTarsl 1 00cyxaenue. [1o BHem-
HUM MpU3HAKaAM HCXOJHOE CBIPhE — JIH-
JiepMa CeMsIH MOAOPOXKHUKA SULIEBHIHOTO
COCTOUT M3 MOJYMPO3PAYHBIX XPYIKHUX KY-
COUYKOB JUIMHOM 710 2 MM U IIUPUHOM OKOJIO
1 MM 1 ux Gosiee MeNKUX dacTuil (puc. 3).

Ha mnoBepXHOCTH HEKOTOPBIX YaCTHI]
UMEETCSl PO30BOE WJIM CBETIO-KOPUYHEBOE
NUTMEHTHOE TISITHO, COOTBETCTBYIOIIEE
PacIONIOKEHUIO 3aBsA3M Iepel yAalieHu-
eM u3 cemenu. llomynponykr — marepuann,
npeIHa3HAYeHHbIN JJIsl TOJyYeHUs TpaHyl,
IpEJCTaBISET COO0M MOPOIIOK AMUAECPMBI,
MMEET CBETIIO-KEINTYIO UM PO30BATO-KET-
TYI0 OKpacKy U cialblil 3amax, BKyC € OIlly-

The analysis of external and micro-
scopic signs and histochemical research
was carried out according to the methods
of the State Pharmacopoeia of the Russian
Federation (XIII edition) [15]. The study
preparations were performed using a micro-
scope “Micromed-1" with trinocular, with
objectives 4 x, 10 x, 40 %, eyepieces 10 x.
Recording is made with a digital camera
Electronic Eyepiece MD300 (3.1 megapix-
els). The photos edited in Adobe Photoshop
CS3 by combining them with a micrometer
photos (graduation range of 0.01 mm) ob-
tained with each working magnification of
the microscope and the working resolution
of the digital camera used. Histochemical
reactions to the presence of mucus were
carried out with solutions of black ink and
methylene blue, for the presence of starch
with Lugol’s solution. The revealed mor-
phological and anatomical diagnostic signs
were compared with those described in the
literature [16, 17, 18].

Results and discussion. The raw ma-
terial is the epidermis of Plantago ovata
seeds. By its external features it consists of
translucent fragile pieces up to 2 mm long
and about 1 mm wide and their smaller par-
ticles (fig. 3).

A pink or light brown pigmented spot is
presented on the surface of some particles.
It corresponds to the location of the ovary
before removal from the seed. The interme-
diate product is a material for the granules
preparation. It is a light yellow or pink-
ish-yellow powder of the epidermis with a
weak odor and taste with a sensation of mu-

cus. There are visible inclusions of brown or
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Pucynok 3 — Bnewtnuii 6u0 000104Ku ceman n0OOPOHCHUKA AUUEBUOHO20
Figure 3 — Layout of Plantago ovata seed husk

IIEHUEM CAU3UCMOCmU, B KOTOPOM BUIHBI
BKJIIOYEHUSI KOPUYHEBOIO MJIIM TEMHO-KO-
PUYHEBOTO IBETA, MPEICTABIISAIONINE COOO0M
KyCOYKH JPyTUX YacTel CEeMsH, [BETKOB,
IUIOJ0B, IUIOJOHOXKEK pacTeHus. [0ToBbIM
MPOAYKT — TPAHyJbl OT >KEIATOTO O CBET-
J0-KOPUYHEBOTO I[BETA, MPEICTABISIIOT CO-
00l pa3IMYHON YIJIMHEHHOW (OPMBI KO-
MOYKH U3 CIUMIIUXCSA KYyCOYKOB 3IUACPMBI
(puc. 4). Cpeau rpaHyn UMEIOTCSA OTIEIb-
Hble OeloBaThie KyCOYKH DSIHUICPMBI TO-
JOPOKHUKA W BKJIIOYCHHS] PACTUTEIHHOTO
MIPOUCXOKICHUS NHOW OKPACKH.

JUisi BBISIBJICHHST aHAaTOMO-AMarHOCTHU-
YEeCKUX MMPU3HAKOB SMHUIEPMbI CEMSIH 110J10-
POXKHMKA SHLEBUIHOIO TOTOBMJIM MMKPO-
Ipernaparsl B pacTBOpPE XJIOpaJiruapara npu
HarpeBaHWW. [paHylIbl MpenBapUTEIHHO
pa3pyIIagi 10 MOTydeHHUs TOPOIIIKa.

[Ipu paccmarpuBaHuUU TIOA MHUKPOCKO-
MoM HAOMIONanu OOpBIBKU  JMHUIAEPMBI,
KpaxMajbHble 3EpHAa M (PparMeHThl IUT-
MEHTHOTO CJIOSl C OCmamKkamu 3H00Cnepma

(puc. 5).
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dark brown in the powder. These inclusions
are pieces of other parts of seeds, flowers,
fruits, plant stems. The finished product
is granules from yellow to light brown in
color. It has a different elongated form of
a lump of stuck together pieces of the epi-
dermis (fig. 4). Among the granules there
are separate whitish pieces of the Plantago
ovata epidermis and the inclusion of plant
origin of a different color.

Micro-preparations were prepared in a
solution of chloral hydrate with heating to
reveal anatomical and diagnostic signs of
the epidermis of Plantago ovata seeds. The
granules were pre-destroyed until a powder
was obtained.

Fragments of the epidermis and the pig-
ment layer with the remnants of the endo-
sperm and starch grains were observed un-

der a microscope (fig. 5).
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Pucynok 4 — Bnewnuii uo zpanyi, cooepicauiux uzmeabuénnvle 000/104Ku CeMaH
NOO0OPOHCHUKA AUUECBUOHO20
Figure 4 — Layout of granules with Plantago ovata seed husk

Cmpykmypa snudepmvl CEMSIH MHOTO-
CJIOiiHAasI, BKJIIOYAET:

— BepXHHUE U OOKOBBIC KIIETKU >nUIEP-
Mbl, COCTOSIIIAE U3 KPYNHBIX MHO20)20/b-
HbIX KJIemOK C IPSIMBIMU TOHKUMU aHTUKITU-
HaJbHBIMHA CTEHKAMU, TIOKPHITHIMU TJIJTKOM
KYTHUKYJIOH, TTOJT KOTOPBIMH COIEPKATCSI KO-
MOUKH causu (puc. 6);

— KJIETKH OCHOBAHUS SIHJIEPMBI, MIPEJI-
CTaBJISIIONINE COOON KIIETKH, BBITSHYTHIC
MOTIEPEK JUTMHBI CEMEHH, C TOJICTHIMH IIPsi-
MBIMH WJIH CIIA0OW3BUIIUCTHIMUA CTEHKAMH

(puc. 7).

Structure of seeds epidermis is multilay-
ered. It includes:

— upper and lateral cells of the epider-
mis. They are large polygonal cells with
straight, thin anticlinal walls covered with a
smooth cuticle. Lumps of mucus are under
them (fig. 6);

— cells of the epidermis base. They are
stretched across the length of the seed cells
with thick straight or slightly curved walls

(fig. 7).
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1 2

Pucynox 5 — Mukponpenapam nopouwika Inuoepmsl CeMsaH
no0opoXCHUKA AllYeeuonoz2o (1) u nopowka cpanyn (2)
Figure 5 — Micropreparation of Plantago ovata seed epidermis powder (1) and
powdered granules (2)

1 2
Pucynok 6 — Bepxnue u 60Koebvle Kiemku INUOEpmvl 8 MUKPORPERAPAMAX UCXOOHO20
nOPOWKa INUOEPMbL CEMAH NOOOPOHCHUKA AUYeeuoH020 (1) u nopowka zpanyn (2)
Figure 6 — Upper and lateral epidermal cells in the micropreparations of Plantago
ovata seed epidermis powder (1) and the powder granules (2)
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1 2
Pucynok 7 — Knemku ocHosanus Inuoepmvl 6 MUKPORPERAPAmax ucxo0Ho20 nopouiKa
INUOEPMBL CEeMAH NOOOPOIHCHUKA AUeeUOH020 (1) u nopowka zpauyn (2)
Figure 7 — Cells of the epidermis base in the micropreparations of Plantago ovata seed
epidermis powder (1) and the powdered granules (2)

BceTpeuatorcs ¢pparMeHTBl BHYTpEHHE- Fragments of the inner pigment layer
O IMTATMEHTHOTO €07 M3 0BOMLHO HEUCT  f.5m thin-walled cells containing a brown
KAX TOHKOCTCHHBIX KJIETOK, COJAEPIKaIINX

KODHUHEBBI THIMEHT, C MPUIETAIOMHMH pigment with adjoining endosperm residues

ocTaTKaMHM 3Hj0ocrepMma (puc. §). are found (fig. 8).

1 2
Pucynok 8 — Knemku snoocnepma 6 MUKPORpenapamax nopouwiKa Inuoepmol CeMan
no0opoXCHUKA Allyeeuonozo (1) u nopowka cpanyn (2)
Figure 8 — Endosperm cells in micropreparations of the Plantago ovata seed epidermis
powder (1) and the powdered granules (2)
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Cnusp B KJIETKaX SMUIEPMBI TIPH KOH-
TaKTe C BOAOU ObICTPO HabyXaeT U OOKOBBIE
CTEHKHU 3THX KJIETOK yBEJIMYMBAIOTCS B pa-
IMabHOM HANpaBJICHWH, YTO HaOIromanu
B XOJ/Ie TMCTOXMUMHMYECKOTO HCCIEAOBAHUS
HOpOIIKAa OOOJOYKH CEMSH IMOJI0POKHUKA
SIMUEBUIHOTO U MOPOIIKA T'PaHyN, KOTOPOE
OCYUIECTBIISUIM TIO0 CJIEAYIOIIUM METOAU-
KaM:

— He0OJIbII0E KOJIMYECTBO MOPOIIIKA T10-
MEIIAJIM B 2-3 KalUld CYCHEH3UM YE€pPHOU
Tymu B Bozie (1:10), TimarensHo nepemenu-
BaJIM, HAKPHIBAJIU MPEIMETHBIM CTEKIIOM U
TOTYAC paccMaTpUBaJIM O]l MUKPOCKOIIOM
MpU MaJIOM YBEIUYCHUH B TPOXOASIIEM
cBeTe, HaOMoJanu HaOyXIIue KJIETKH CO
CIM3BI0 B BHUJIE OENOBATHIX MATEH Ha 4ép-
HoM (one (puc. 9);

— HeOOoJIbIII0e KOJIMYECTBO MOPOIIKA IO-
MEIaan B 2 Karjii pacTBOpa METUIICHOBOTO
CHHETO, TIIATEIbHO MEPEMEILINBAIIN, HAKPbI-
BaJIM NPEAMETHBIM CTEKJIOM M TOTYac pac-
CMaTpHUBAJIU TI0/1 MUKPOCKOTIOM, HAOIIOIaH
B HAOyXIIIMX KJIETKaxX 3MUEPMbl OKpaIIUBa-
HUE CIIM3M B cUHUM 11BeT (puc. 10).

1

Mucus in epidermal cells upon contact
with water rapidly swells and the side walls
of the cells are increased in the radial di-
rection. This process was observed during
the histochemical study. It was carried out
according to the following procedures:

— A small amount of the powder was
placed in 2-3 drops of black ink suspension
in water (1:10), thoroughly mixed, covered
with a coverslip and immediately examined
under a microscope at low magnification in
transmitted light. Swollen cells with mucus
in the form of whitish spots were observed
on a black background of particles of finely
divided coal (fig. 9).

— A small amount of the powder was
placed in 2 drops of a methylene blue solu-
tion, thoroughly mixed, covered with a cov-
erslip and immediately examined under a
microscope. Staining of the mucus in blue
was observed in swollen epidermal cells
(fig. 10).

2

Pucynox 9 — Knemku ¢ nadyxwieii ciu3zpto 6 MUKPORpenapamax nopouwiKa Inudepmol
CeMAH NOOOPOMHCHUKA AUUe6uOH020 (1) u nopouwika cpanyn (2)
(peaxkyus c cycnen3uei 4épHo myuiu)
Figure 9 — Cells with swollen mucus in micropreparations of the Plantago ovata seed
epidermis powder (1) and powdered granules (2)
(reaction with black ink suspension in water)
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3 4
Pucynox 10 — Knemxu co cnu3vio 6 Mukponpenapamax nopouiKa Inudepmovl ceman
nO0OpodCHUKA AllUesuoOH020 (1 — euo ceepxy, 2 — nadyxuue 6 paouaibHom
Hanpaenenuu) u nopowKa pauyi (3 — euo ceepxy, 4 — nadyxuiue 6 paouaibHom
Hanpagaenuu). OKpacKka pacmeopom memuieHo068020 CUHE20
Figure 10 — Cells with mucus in micropreparations of the Plantago ovata seed
epidermis powder (1 — top view, 2 - swollen in radial direction) and powdered granules
(3 — top view, 4 — swollen in radial direction). Coloring with methylene blue solution

[Ipouiecc HaOyxaHusi CIHM3U B SMUACP- The process of mucus swelling in the
MaJbHBIX KJIETKax ceMmsH mnomopokHuka epidermal cells of ovoid plantain seeds is
SUIIEBUIHOTO TIOKa3aH Ha Mukpodororpa- shown in photomicrographs of the trans-
busX MonepeyHoro cpe3a dMUIepMbI o010~  verse section of Plantago ovata epidermis
pokHMKa siiiteBuAHOrO (puc. 11). (fig. 11).

129



DOI:10.19163/2307-9266-2017-5-2-117-134

@apmayus u papmaxonoeus T. 5 Ne 2, 2017

Pucynox 11 — Beimanymule 00K06ble CIMEeHKU KI1emOoK Inudepmol
HOOOPOHCHUKA AUYEEUOHO20 HA NONEPEYHOM CPe3e CeMEHU NPU HAOyXaHuu
6 600e codeprrcauienica 6 HUX C1u3u
Figure 11 — The elongated lateral walls of epidermal cells of Plantago ovata on the
transverse section of the seed when the mucus contained in them swells in water

[Ipy MHKpPOCKOITUPOBAHUM  HAOYXIIHX
KJIETOK SMHJIepMbl HaOIIOTAIOTCS Melbyaii-
e 3epHa KpaxMasa, OJMHOYHBIC WIH CO-
OpanHble B rpymnmsl 1o 2-4. OHU BUIHBI B
MUKpoIpernapare u 6e3 o0paboTKH peaKTu-
BOM, HO MX MPUPOJAa XOPOIIO BBISBISETCS C
MIOMOIIBIO CHEIU(DUIHON THUCTOXUMHYECKOM
peakuuu ¢ oroM. C 3TOH LENbIO MOPOLIOK
SMMJEPMBl U TPaHyl Ha KOHYMKE Ipernapo-
BaJIbHOM UIJIbI TOMENIAJIN B 2-3 KaIlIy pacTBO-
pa JIroroisi, HAKpHIBAIH TOKPOBHBIM CTEKIIOM
Y HaOJTIOJIATT OKPAIIMBAaHUE 3€PEH Kpaxmaa
B CHHE-(HOJIETOBBIN 1BET (pHC. 12).

1

Small grains of starch, single or collect-
ed in groups of 2-4 are observed when ex-
amining the swollen cells of the epidermis
under a microscope. They are visible in the
micropreparation without treatment with a
reagent, but their nature is well identified
with the help of a specific histochemical
reaction with iodine. For this purpose, the
powder of the epidermis and granules were
placed on the tip of the dissecting needle
in 2-3 drops of Lugol’s solution, covered
with a coverslip. Staining of starch grains in
blue-violet was observed (fig. 12).

2

Pucynok 12 — KpaxmanvHbie 3épHa 6 MUKponpenapamax nopouwtKka 3nuoepmovl CeMsaH
nooopoxcHuKa anuuesuonozo (1) u nopowka zpanyn (2) (peaxkuyus c pacmeopom Jlwzonn)
Figure 12 — Starch grains in micropreparations of Plantago ovata seed epidermis powder

(1) and powdered granules (2) (reaction with Lugol’s solution)
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B xone uccrienoBanust HaMu ObUTH OTIpe-
JIeJICHbl OMOMETPUUYECKUE XapPaAKTEPUCTUKH
HEKOTOPBIX 0OBEKTOB MUKPOCKOIHH, KOTO-
pBI€ MIpecTaBieHbl B Tabmmie 1.

The biometric characteristics of some
microscopic objects were determined during
the study (Table 1).

Taonuua 1 — Buomempuueckue xapakmepucmuKku 00veKmoe MUKpoCKOnuu
INUOEPMbl CEMAH NOOOPOHCHUKA AUUECBUOHO20
Table 1 — Biometric characteristics of objects of Plantago ovata seed
epidermis microscopy

OOBEKT MUKPOCKOTIHH / JlmuHa, MKM / [Mupuna, MM /
Microscopy object Length, pym Width, pm
Knetku Bepxuei SMHIEPMbI / 30-50 20-40
Cells of upper epidermis
Kietkn HmkHei .BHI/II[e'pMBI / 60-120 20-40
Cells of lower epidermis

JlnameTp KpaxmaybHbIX 3EpEH /
Diameter of starch grains

10-15

BrlsiBeHHbIE BHEIIHHE U MUKPOCKOIIH-
YeCcKHe MPU3HAKU SMUAEPMbI CEMSIH TMOJI0-
POKHUKA SIMIIEBUIHOTO CIYyXaT OCHOBOM
JUTSL CTAHIapTU3alMU JIEKAPCTBEHHOTO Tpe-
napara — TpaHyl, NpeIHAa3HAYEHHBIX IS
NPUTOTOBJICHUS CYCIIEH3WHM i1 TpueMa
BHYTpb, 10 TokazatesnsiMm «lloamuHHOCThY
U «MHKpOCKONUS» HOPMATUBHOW JIOKY-
MEHTAIUH.

3akJiiouenue. B pesynbrare npoBeneH-
HOTO MCCJICJIOBAHMS W3MEIBYECHHOW 3IH-
JIEPMBI CEMSIH TOJIOPOKHHUKA SUIIEBUIHOTO
U COEpXallUuX €€ TpaHyl, yCTaHOBJIEHO,
YTO BBISIBJICHHBIE MOP(HOJIIOTMYECKUE U aHa-
TOMUYECKHE TPU3HAKU TO3BOJSAT HAJIEXK-
HO U OBICTPO HJIEHTU(DUIIUPOBATH JIEKap-
CTBEHHBIN Mpernapar U MOATBEPKAATb €ro
NO0OpPOKAYECTBEHHOCTh B XOJI€ €r0 aHallu3a
Ha Pa3HBIX CTaaUSX MPOU3BOACTBA U TPH
cranaaptuszanuu. [loaTBepkIIeHO TaKxke
COOTBETCTBUE OMUCAHHBIX HAMH OCHOBHBIX
MPU3HAKOB MUKPOCKOIIHH CBIPbS M Tperna-
paToB CeMsiH MOAOPOKHUKA SUIIEBUIHOTO C
JAaHHBIMU, TPEACTABICHHBIMU B JIUTEPATY-

pe.

The revealed external and microscopic
features of Plantago ovata seeds epidermis
serve as the basis for the standardization
of the herbal drug such as granules for the
preparation of a suspension for oral admin-
istration. This is included in the sections of
regulatory documents such as “Identifica-
tion” and “Microscopy”’.

Conclusions. Identified morphological
and anatomical signs allow reliable and
quick identification of the drug and confirm
its good quality during its analysis at dif-
ferent stages of production and standard-
ization. This is established as a result of
the study for crushed epidermis of Plantago
ovata seeds and granules containing it. The
correspondence of the main signs of micros-
copy of raw materials and seeds epidermis

described with literature data is confirmed.

131



DOI:10.19163/2307-9266-2017-5-2-117-134

@apmayus u papmaxonoeus T. 5 Ne 2, 2017

10.

132

Bubanorpagpuyeckunii cnucox
The Plant List. Version 1.1 September
2013. URL: http://www.theplantlist.org/1.1/
browse/A/Plantaginaceae/Plantago/ (mara
obpamenus: 10.02.2017).
WHO monographs on selected medicinal plants.
Vol. 1. 1. Plants, Medicinal 2. Herbs 3. Tradi-
tional medicine. P. 202-211.
Ross 1.A. Medicinal Plants of the World, Vol-
ume 3: Chemical Constituents, Traditional and
Modern Medicinal Uses. Totowa, Humana
Press Inc., Springer Science & Business Media,
2007. 419-436 p.
Khaliq R., Tita O., Antofie M.M., Sava C. IN-
DUSTRIAL APPLICATION OF PSYLLIUM:
AN OVERVIEW // Acta Universitatis Cibinien-
sis. Technical Series. 2015. Vol.-67. P. 210-214.
DOI: 10.1515/aucts-2015-0092.
Tewari D., Anjum N., Tripathi Y.C. PHYTO-
CHEMISTRY AND PHARMACOLOGY OF
PLANTAGO OVATA—-ANATURAL SOURCE
OF LAXATIVE MEDICINE // World Journal
of Pharmaceutical Research. 2014. Vol. 3, Issue
9.P.361-372.
Rahimi R., Shams-Ardekani M.R., Abdollahi
M. A REVIEW OF THE EFFICACY OF TRA-
DITIONAL IRANIAN MEDICINE FOR IN-
FLAMMATORY BOWEL DISEASE // World
J. Gastroenterol. 2010. Vol. 16. P. 4504-4514.
DOI: 10.3748/wjg.v16.136.4504
Rashidi A.A., Mirhashemi S.M., Taghizadeh M.,
Sarkhail P. IRANIAN MEDICINAL PLANTS
FOR DIABETES MELLITUS: A SYSTEMAT-
IC REVIEW // Pak J. Biol. Sci. 2013. Vol. 16. P.
401-411. DOI: 10.3923/pjbs.2013.401.411
Ahmad H.S., Abbasi K.Y., Hameed H.A., Hus-
sain J. SURVEY AND DOCUMENTATION
OF MEDICINAL PLANTS TRADITIONAL-
LY USED FOR DIFFERENT AILMENTS IN
DISTRICT LODHRAN, PUNJAB, PAKISTAN
/I Global J. Res. Med. Plants &Indigen. Med.
2014. Vol. 3, Issue 4. P. 142-153.
Ullah S., Rashid Khan M., Ali Shah N., Afzal
Shah S., Majid M., Asad Farooq M. ETHNO-
MEDICINAL PLANT USE VALUE IN THE
LAKKI MARWAT DISTRICT OF PAKISTAN
/I J. Ethnopharmacol. 2014. Vol. 158, Part A. P.
412-422. DOI: 10.1016/.jep.2014.09.048.
Romero-Baranzini A.L., 0O.G. Rodriguez,
G.A. Yanez-Farias, J.M. Barron-Hoyos, and P.
Payas-Duarte. Chemical, PHYSICOCHEMI-
CAL, AND NUTRITIONAL EVALUATION
OF PLANTAGO (PLANTAGO OVATA
FORSK) // AACC International. 2006. Vol. §3.
No 4. P. 358-362. DOI: 10.1094/CC-83-0358.

10.

References
The Plant List. Version 1.1 September 2013.
Available at: http://www.theplantlist.org/1.1/
browse/A/Plantaginaceae/Plantago/ (access
date: 10.02.2017).
WHO monographs

on selected medic-

inal plants. Vol. 1.1. Plants, Medici-
nal 2. Herbs 3. Traditional medicine.
P.202-211.

Ross I.A. Medicinal Plants of the World, Vol-
ume 3: Chemical Constituents, Traditional and
Modern Medicinal Uses. Totowa, Humana Press
Inc., Springer Science & Business Media, 2007.
419-436 p.

Khaliq R., Tita O., Antofie M.M., Sava C. IN-
DUSTRIAL APPLICATION OF PSYLLIUM:
AN OVERVIE. Acta Universitatis Cibiniensis.
Technical Series. 2015. Vol.-67. P. 210-214.
DOI: 10.1515/aucts-2015-0092.

Tewari D., Anjum N., Tripathi Y.C. PHYTO-
CHEMISTRY AND PHARMACOLOGY OF
PLANTAGO OVATA-ANATURAL SOURCE
OF LAXATIVE MEDICINE. World Journal of
Pharmaceutical Research. 2014. Vol. 3, Issue 9.
P. 361-372.

Rahimi R., Shams-Ardekani M.R., Abdollahi
M. A REVIEW OF THE EFFICACY OF TRA-
DITIONAL IRANIAN MEDICINE FOR IN-
FLAMMATORY BOWEL DISEASE. World
J. Gastroenterol. 2010. Vol. 16. P. 4504-4514.
DOI: 10.3748/wjg.v16.136.4504

Rashidi A.A., Mirhashemi S.M., Taghizadeh M.,
Sarkhail P. IRANIAN MEDICINAL PLANTS
FOR DIABETES MELLITUS: A SYSTEMAT-
IC REVIEW. Pak J. Biol. Sci. 2013. Vol. 16. P.
401-411. DOI: 10.3923/pjbs.2013.401.411
Ahmad H.S., Abbasi K.Y., Hameed H.A., Hus-
sain J. SURVEY AND DOCUMENTATION
OF MEDICINAL PLANTS TRADITION-
ALLY USED FOR DIFFERENT AILMENTS
IN DISTRICT LODHRAN, PUNJAB, PAKI-
STAN. Global J. Res. Med. Plants &Indigen.
Med. 2014. Vol. 3, Issue 4. P. 142-153.

Ullah S., Rashid Khan M., Ali Shah N., Afzal
Shah S., Majid M., Asad Farooq M. ETHNO-
MEDICINAL PLANT USE VALUE IN THE
LAKKI MARWAT DISTRICT OF PAKISTAN.
J. Ethnopharmacol. 2014. Vol. 158, Part A. P.
412-422. DOI: 10.1016/1.jep.2014.09.048.
Romero-Baranzini A.L., O.G. Rodriguez,
G.A. Yanez-Farias, J.M. Barron-Hoyos, and P.
Payas-Duarte. Chemical, PHYSICOCHEMI-
CAL, AND NUTRITIONAL EVALUATION
OF PLANTAGO (PLANTAGO OVATA
FORSK). AACC International. 2006. Vol. 83.
No 4. P. 358-362. DOI: 10.1094/CC-83-0358.



Pharmacy & Pharmacology V. 5 N 2, 2017

DOI:10.19163/2307-9266-2017-5-2-117-134

11. TocynapCTBEHHBI  peecTp  JIEKAPCTBEHHBIX
cpeacte. URL: http://grls.rosminzdrav.ru/grls.
aspx (mara obpamenus: 10.02.2017).

12. MamkoBckuit M.JI. JlekapcTBEHHBIE CPEACTBA.
15-¢ m3a. M.: PUA «Hosas Bomaay, 2008.

13. Opnec C., ParnukoBa M., llommmyk A. D®-
OEKTUBHOCTh TUAPODUIIBHBIX BO-
JIOKOH M3 HAPYXXHOM OBOJIOYKU CE-
MSAH TIOJOPOXHUKA (MYKO®AJIBK)
B JIEYUEHUU 3AIIOPOB V JIETEN // Bpau.
2013. Ne3. C. 36-40.

14. bymaes B.M., lllux E.B., Cerue I.A. Cospe-
MeHHas (Quroreparmusa. M.:. MEdnpecc-un-
dopm, 2011. 144 c.

15. TocynapctBenHas  (apmakones Poccuiickoit
Oenepanuu: B 3 7. XII u3n. M., 2015. URL:
http://www.femb.ru/feml
10.02.2017).

16. European Pharmacopoeia. 8th ed. 2013. 3655 p.

17. Indian Herbal Drug Microscopy / Eds. S.S.
Gurav, N.S. Gurav. Springer Science & Business
Media, 2013. 207 p.

18. Jackson B.P.,, Snowdon D.W. Atlas of

microscopy of medicinal plants, culinary herbs

(mata oOparieHus:

and spices. London: Belhaven Press, 1990.
257 p.

Kondankrt narepecon
ABTOpBI 3asIBIISIIOT 00 OTCYTCTBUU KOH-

(IIMKTa HHTEPECOB.
E S

Haiiponac Kanna Braoumuposna —xanoudam
dapmayesmuueckux nayx, npenooasameisb Kageo-
pol papmaroenozuu [lamueopckoeo meduxo-gap-
Mmayesmuvecxkoz2o uncmumyma — guiuara PI'bOY
BO Bonel MY Munzopasa Poccuu. Obracmov Ha-
VUHBIX UHMEPeCco8: (papmakocHOCmuieckoe uzyie-
HUe U CManoapmu3ayus 1eKapCmeeHHo20 pacmu-
menvro2o coipvsi. SPIN-ko0: 9862-9133 ORCID iD
0000-0002-1274-4512 E-mail: daironas@mail.ru.

Sungpurxapose Hgpam Hazumoseuu — Oooxmop
Gapmayeemuueckux Hayx, npogeccop PAH, enas-
HbIUL HAYYHBIL COMPYOHUK Omoend umoxumuu
DI'BHY «Bcepoccuiickuil nayuno-ucciedosameib-
CKULL UHCMUMYM JIeKApCMBEHHbIX U apomamuie-
cxkux pacmenuily. Obracmes HAYUHLIX UHMEPECOB.
paspabomxa, MexHonio2us u CMmaHoapmu3ayus je-
KapcmeenHvlx pacmumenvuvix npenapamos. SPIN-
k00.: 4188-2788 E-mail: dagfarm@mail.ru

11. Gosudarstvennyj reestr lekarstvennyh sredstv
[State Registry of Medicines]. Available at:

http://grls.rosminzdrav.ru/grls.aspx. (access
date: 10.02.2017) (In Russ.)
12. Mashkovskii M.D. Lekarstvennye sredstva

[Medicines]. 15 ed. Moscow: RIA “Novaya vol-
na” [“New Wave”], 2008. (In Russ.)

13. Erdes S., Ratnikova M., Polischuk A. EF-
FEKTIVNOST GIDROFILNYH VOLOKON
1Z NARUZHNOJ OBOLOCHKI SEMYAN
PODOROZHNIKA MUKOFALK V LECH-
ENIT ZAPOROV U DETEJ [EFFICACY OF
HYDROPHILIC FIBERS FROM THE OUTER
SHELL OF PLANTAIN (PLANTAGO) SEEDS
(MUCOFALC®) IN THE TREATMENT OF
CONSTIPATION IN CHILDREN]. Vrach [The
Doctor]. 2013. No 3. P. 36-40. (In Russ.)

14. Bulaev V.M., Shikh E.V., Sychev D.A. Sovre-
mennaya fitoterapiya [Modern phytotherapy].
Moscow: MEDpress-inform, 2011. (In Russ.)

15. Gosudarstvennaya farmakopeya rossijskoj fed-
eracii [State Pharmacopoeia of the Russian Fed-
eration]. XIII ed. Available at: http://www.femb.
ru/feml. (access date: 10.02.2017) (In Russ.)

16. European Pharmacopoeia. 8th ed. 2013. Avail-
able at: http://www.edqm.eu.

17. Indian Herbal Drug Microscopy / Eds. S.S. Gu-
rav, N.S. Gurav. — Springer Science & Business
Media, 2013. 207 p.

18. Jackson B.P., Snowdon D.W. Atlas of micros-
copy of medicinal plants, culinary herbs and
spices. — London: Belhaven Press, 1990. 257 p.

Conflict of interest

The authors declare no conflict of inte-
rest.

%* % %

Daironas Janna Viadimirovna — Candidate
of Sciences (Pharmacy), Lecturer of the Chair of
Pharmacognosy at Pyatigorsk Medical and Phar-
maceutical Institute — branch of Volgograd State
Medical University. Reserch interests: pharma-
cognostic study of medicinal plants and stan-
dardization of herbal drugs. ORCID iD orcid.
org/0000-0002-1274-4512 E-mail: daironas@
mail.ru

Zilfikarov Ifirat Nazimovich — Doctor of Sciences
(Pharmacy), professor of Russian Academy of Sci-
ences, Main Scientific Officer of Phytochemistry
Department of All-Russian Science Research Insti-
tute of Medicinal and Aromatic Plants. Reserch in-
terests: development of methods for standardization
of medicinal plant raw materials and herbal drugs.
E-mail: dagfarm@mail.ru.

133



DOI:10.19163/2307-9266-2017-5-2-117-134

@apmayus u papmaxonoeus T. 5 Ne 2, 2017

Banowviues Buxmop Bacunvesuu — xanoudam
Gapmayeemuyeckux Hayk, OoyeHm acpo-ouomex-
HONO2UYECKO20 0enapmamenma azpapHo-mexHoo-
euueckoeo uncmumyma DPIAOY BO «Poccuiickuii
YHUBepcumem Opyacowvl Hapodosy. Obnacme Hayu-
HBIX UHMEPeco8: paspabomra mMemooos cmanoap-
Mu3ayUs 1eKapCmMEeHH020 PACMUMeIbHO20 ChlPbsL
u npenapamos ua e2o ocHoge. SPIN-koo: 7876-
9991 E-mail: vandishev2006@mail.ru.

Mupownuxkoea  Examepuna  Anexcamo-
poena — Kanouoam OUOIO2UYECKUX HAVK, Cmap-
wull npenodasamens azpo-O6UOMEXHOIOSULECKO20
oenapmamenma A2papHO-mexHOL0SUYECKO20 UH-
cmumyma PIAOY BO «Poccutickuii ynugepcumem
OpyoicObl Hapodo8y. Obnacms HAYUHBIX UHINEPECO8:
ucenedosanust N0 YCMAaHOBIeHUIO NOOTUHHOCU U
pazpabomiu mpebosanull K Kauecmsy paziutHblx
BUO08 TEKAPCMBEHHO20 PACMUMETbHO20 CbIPbI, 6
MOM YlCie NOTYYEeHHLIMU Memooamu OUOMEXHON0-
euu. SPIN-x00. 4163-4819 E-mail: mea25@list.ru.

Jasi murupoBanms: [lariponac JK.B., 3ui-
¢ukapoB M.H., Bangsimmes B.B., Mupornanko-
Ba E.A. MOP®OJIOTO-AHATOMNYECKOE
M3YYEHUE TPAHYJ M3MEJIBYEHHOM
SIMAEPMBI  CEMSH TIOJOPOXHUKA
SIMEBUIHOIO. @apmayus u apmaronocus.
2017;5(2):117-134. DOI:10.19163/2307-9266-
2017-5-2-117-134

[Toctynuna B penakuumio: 20.02.2017
[IpunsTa k neuaru: 21.03.2017

134

Vandyshev Viktor Vasilievich — Candidate of
Sciences (Pharmacy), Associate Professor of the
Agro-Biotechnological Department of the Agrar-
ian-Technological Institute of RUDN University.
E-mail: vandishev2006@mail.ru.

Miroshnikova Aleksand-

rovna — Candidate of Sciences (Biology), Senior

Ekaterina

Lecturer of the Agro-Biotechnological Department
of the Agrarian-Technological Institute of RUDN
University. Reserch interests: research on establish-
ing the authenticity and development of quality re-
quirements for various types of medicinal plant raw
materials, including those obtained by biotechnolo-

gv. E-mail: mea25@list.ru.

For citation: Daironas J. V., Zilfikarov L.
N., Vandyshev V. V., Miroshnikova E. A. MOR-
PHOLOGICAL AND ANATOMICAL STUDY
OF GRANULES WITH SEEDS EPIDERMIS
OF PLANTAGO OVATA FORSSK. Pharmacy
& Pharmacology. 2017;5(2):117-134. (In Russ.)
DOI:10.19163/2307-9266-2017-5-2-117-134

Received: 20.02.2017
Accepted for publication: 21.03.2017



