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The aim of this work was to study of diagnostic signs of the morphological and anatomical structure of Veronica cris-

ta-galli Steven. from the flora of Azerbaijan.  

Materials and methods. The samples for research were collected during their flowering time in June 2018, in the Is-

mailli region of the Republic of Azerbaijan. Plant samples were fixed in a solution made in 0.1 M phosphate buffer 

(pH=7.4), containing 2.5 % glutar-aldehyde, 2.5 % paraformal-aldehyde and 0.1 % picric acid. In the next stage was 

the preparation of block and their filling in Araldite – Epon according to the TEM method.  

Results. The leaf is simple, lower part is short-petiolate and upper is sessile. The surface, on both sides of the leaf, is 

reliefly, and 7–8 conductive veins are clearly visible. The lower and upper sides of the leaf, and also margin, are strewn 

with multicellular hairs. The calyx of the flower consists of two sepals which grown together at the base, covered with 

simple multicellular hairs. The stalk in is a long filiform. The corolla of flower consists of 4 petals which grown togeth-

er at the base and 2 stamens attached to the tube of the corolla. On the epidermis, cells with sinuous and bead-like 

walls, numerous stomata of the stavrocytic type, capitate hairs are visible. From the cross section of the leaf, it is visi-

ble that palisade tissue at the upper and sponge tissue at the bottom.  

Conclusions. As a result of morphological and anatomical studies, it was revealed that diagnostic signs of plant raw 

material can be: Present of multicellular hairs on the leaf blade; The location of the capsule between the sepals; Stav-

rocytic type of the stoma structure; The bead-like walls of the epidermis; Capitate hairs on the epidermis; Sepals cov-

ered by hairs. 

The established anatomical diagnostic features can be used for the drafting of the normative document on the plant raw 

materials and for identification of plant raw material of Veronica crista-galli 
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1. Introduction 

Medicinal Plants and Herbal Medicines are wide-

ly practiced in modern medicine, and phyto-drugs basis 

nearly 40 percent of the pharmaceutical industry. The 

demand of the medicinal raw materials at the worldwide 

is increasing every year. Therefore, searching for differ-

ent and new types of medicinal plants, raw materials and 

their uses is an urgent task of pharmaceutical science. 

The Azerbaijan has a varied and rich vegetation cover. 

More than 4,000 species of plants in Azerbaijan, and it is 

necessary that 135 species of these are officially recog-

nized as medicinal plants [1]. 

Veronica L. officinalis is naturalized of countries 

Tibet and Romanian folk medicine. Traditional medicine 

for the treatment of various conditions. Phytocemically, 

Veronica cilicata officinalis has showed the presence of 

irridoids and phenolic compounds and also posseses an-

tibacterial, antioxidant, anti-inflammatory and cytotoxic 

and antiulcer activities [2–6]. 

One of the insufficiently explored genus of the 

domestic flora is Veronica L. The plants from this ge-

nus are used for the treatment of various inflammatory 

diseases include including rheumatism, hepatitis, 

cholecystitis and urticaria, for the treatment of lung 

diseases, also for the treatment of various diseases [3, 

6]. 

It was studied that the V. Teucrium and  

V. Jacquinini gives best beneficial effects for Alz-

heimer’s diseases and Parkinsons diseases [7].  

Founded that, the cytotoxic activity of some na-

tive species has been determined for several cancer cell. 

Natural therapies, such as the use of plant devided prod-

ucts in cancer chemotherapy may reduce adverse side ef-

fects [8]. 

The anti-cancer characteristics of a number of 

plants are still being actively researched and some have 

shown promising results. Phytochemical studied of vari-

ous extracts from vegetables Veronica L. have recently 

been a great interest in the field of pharmacological re-

search in different countries and the raw materials contains 

flavonoids, hydroxycoric acids, coumarins, iridoids, etc. 

biologically active compound [3]. 

Within this frame, this study aimed to investigate 

the phytochemical researches of aerial parts of relevant 

Veronica species harvested from the Azerbaijan sponta-

neous flora [9, 10] and as a result of which prospective 

species have been identified for replenishing the arsenal 

of medicinal plants. İnteresting point of this research is 
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the establishment of diagnostic features of the anatomical 

structure of Veronica crista-galli raw materials. 

The aim of this work was to study morphological 

and anatomical structure of Veronica crista-galli Steven. 

 

2. Materials and methods 

The samples for research were collected during 

their flowering time in June 2018, in the Ismailli re-

gion of the Republic of Azerbaijan. Plant samples 

were fixed in a solution made in 0.1 M phosphate 

buffer (pH=7.4), containing 2.5 % glutar-aldehyde, 2.5 

% paraformal-aldehyde and 0.1 % picric acid. Samples 

have been postfixed in 1 %-osmium tetraoxide solu-

tion prepared in phosphate buffer (pH 7.4) after being 

left in the same fixer for one day. Then, the materials 

was dehydrated. In this case, each sample was condi-

tionally passed three times within 15 minutes (only 45 

minutes), followed with 50 percent ,70 percent and 96 

percent of the alcohol solution. 

The pieces were washed three times during 15 

minutes (45 minutes each) in a solution containing 50 

% pure alcohol and 50 % pure acetone, and then re-

washed in pure acetone three times for 15 minutes 

(only 45 minutes). In the next stage was the prepara-

tion of block and their filling in Araldite – Epon ac-

cording to the generally accepted methodology TEM 

method [11, 12]. 

Araldide-Epon solution used a mixture of 5 sub-

stances (Epon-812, DDSA, Araldid M, Dibutalftalat and 

DMP-30). Their weight ratios varies depending on the 

number of samples, for example for the preparation of 10 

ml of Araldide-Epon solution, the following composition 

ratio should be chosen: 2.5 ml – Epon-812; 5.5 ml – 

DDSA; 1.5 ml – Araldid M; 0.3 ml – DMP-30; 7 – 

DMP-30 droplet. The preparatory phase of the cluster is 

divided into several parts: 

a) 75 % of the solution is acetone and 25 % ar-

aldid-ephon 

b) 50 % solution is acetone and 50 % araldid-epon 

c) 25 % solution is acetone and 75 % araldid-

ephon 

d) Samples are contained in 100 % araldid-epon 

for 1 hour. 

After the final phase, the samples were placed in 

pre-selected and numbered finished forms. The samples 

were stored in the thermostat during the 1 day at 37 °C, 

then 1 day at 45 °C and 1 day at 60 °C (3 days). Semi- 

and Ulstra-thin cuttings were produced by the ultramicro-

tome Leica EM UC7. The semithin slices (1–2 μm) were 

colored with trichromic staining (methylene blue, azur II 

and fuxin) by F. D’Amico (2005) (178) and studied un-

der the light microscope Primo Star (Zeiss, Germany). 

The process image were photographed by the digital 

camera Canon D 650 (Japan). 

 

3. Results 

The leaf is simple, lower is short-petiolate and 

upper is sessile. The shapes of the leaf margins are ser-

rate the leaf shape is ovoid, the venation type is arcuate. 

The surface, on both sides of the leaf, is reliefly, and 7–8 

conductive veins are clearly visible (Fig. 1). 

 

 
a 

 

 
b 

 

Fig. 1. The sides of leaf blade: 

a – upper side; b – lower side 

 

The lower and upper sides of the leaf, and also 

margin, are strewn with multicellular hairs. Often to see 

the places of broken hairs at the margin of the leaf. The 

hairs on the veins from lower leaf side are significantly 

thicker at the junction of the petiole with the stem. At the 

junction of the leaf with stem densely planted hairs are 

presented (Fig. 2). 

The calyx of the flower consists of two sepals 

which grown together at the base, covered with simple 

multicellular hairs. Each sepal consists of like two 

wedge-shaped lobes (Fig. 3).  

The stalk in is a long filiform. The corolla of 

flower consists of 4 petals which grown together at the 

base and 2 stamens attached to the tube of the corolla. 

The capsule is located between the sepals and 

hairs are arranged along the entire surface (Fig 4.) 

On the epidermis, cells with sinuous and bead-like 

walls, numerous stomata of the stavrocytic type, capitate 

hairs are visible (Fig 5). 
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a                                                                                b 

 

   
 

c                                                                               d 

 

Fig. 2. Hairs of the leaf: a – the hairs on the veins; b – the hairs at the leaf margins; c – the places of broken 

hairs; d – the hairs at the junction of the leaf with stem 

 

 

   
 

а                                                                      b                                                                    c 

Fig. 3. Sepal of the flower: a – capsule on a stalk between sepals; b – sepal outside; c – sepal inside 
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a                                                                               b 

 

  
 

c                                                                             d 

 

Fig. 4. Flower with fruit: a – stalk with a calyx; b – corolla with stamens; c – capsule between sepals; d – capsule with 

hairs along a circle 

 

  
 

a                                                                             b 

 

  
 

c                                                                             d 

Fig. 5. The leaf epidermis: a – The epidermis cell with stomata; b – capitate hairs 
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From the cross section of the leaf, it is visible that 

palisade tissue at the upper and sponge tissue at the bot-

tom. There are conductive bundles, and also a single-cell 

capitate hair on the epidermis are visible. Judging by the 

location of the tissues, the structure of the leaf is two- 

sided type. 
 

 
 

a 
 

 
b 
 

Fig. 6. Cross-section of leaf blade: a – conductive bundle 

and hair; b – palisade and sponge tissues 
 

4. Discussion 

In the morphological and anatomic studying of the 

raw material of Veronica crista-galli Steven showed that 

there are characteristic diagnostic signs in the structure. 

We have not found any information about the literature on 

the microscopic studying of the raw material of Veronica 

crista-galli. Some of the microscopic features for stand-

ardizing of the plant material of the genus of Veronica (V. 

anagills-aquatica L., V. multifida, V. anagilloides L.,  

V. cymbalaria bod. etc.) were established [13, 14].  

This is the first report on the exanimated charac-

teristics of the V. ctista-galli in the flora Azerbaijan. 

Transverse section of the stems of the plant was studied 

for its microscopic characters. 

The leaf is simple, lower is short-petiolate and 

upper is sessile. The surfaces of the leaf, on both sides, 

are relief, and 7–8 conductive veins are clearly visible. 

The lower and upper sides of the leaf, and also margin, 

are strewn with multicellular hairs. The calyx of the 

flower consists of two sepals which are grown together at 

the base, covered with simple multicellular hairs. The 

stalk is long and filiform. 

Research limitations. It is known that the deter-

mination of the identity of medicinal plant raw materials 

is carried out mainly based on the characteristic diagnos-

tic features of the morphological and anatomical struc-

ture. But, at present, taxonomy is based on the genetic 

characteristics of the plant. In the future it is possible that 

this research will be completed in this direction. 

Prospects for further research. Morphological 

and anatomical characteristics might be useful in the def-

inition of the investigated species. These characteristics 

are more valuable if the other species of Veronica will be 

investigated. 

 

5. Conclusions 

As a result of morphological and anatomical stud-

ies, it was revealed that diagnostic signs of plant raw ma-

terial can be:  

– Present of multicellular hairs on the leaf blade. 

– The location of the capsule between the sepals 

– Stavrocytic type of the stoma structure.  

– The bead-like walls of the epidermis  

– Capitate hairs on the epidermis  

– Sepals covered by hairs  

The established anatomical diagnostic features 

can be used for the drafting of the normative document 

on the plant raw materials and for identification of plant 

raw material of Veronica crista-galli. 
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