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Abstract
The optimal composition of a therapeutic-and-prophylactic toothpaste containing CO2-extracts 

of Bergenia crassifolia root and Alhagi camelorum herb was elaborated. The toothpaste possesses 
antimicrobic, styptic, anti-inflammatory, and wound-healing actions. Wound-healing properties 
(pharmacological activity) of 2 samples of tested paste and the analog paste “Splat”, which con-
tains only Bergenia crassifolia extract and produces wound-healing effect, were studied. 

Bergenia crassifolia is in the first row among the world-known tanning materials: the content 
of tannins is twice higher than in willow or fir-tree bark and 4 times more than in oak bark. Rhi-
zomes contain 15-27% and the leaves – 13- 23% tannins relating generally to gallotannin group, 
in which the content of tannin fluctuates from 8 to 10%.

 Bergenia crassifolia has styptic, anti-inflammatory, and antimicrobic properties and is typically 
applied in dental practice onto gums at chronic inflammatory processes in a mouth. Compresses with 
infusion or decoction of the plant are used for healing of wounds, ulcers, and bruises; water extracts 
of rhizomes and leaves can be applied at colitises and enterocolitises of non-contagious nature, at 
tuberculosis, acute and chronic pneumonias, pulmonary bleedings, acute respiratory, influenzal and 
some other infections, laryngitises, headaches, fevers, gastrointestinal diseases. 

Results of two-week experiments showed more expressed wound-healing action of the newly 
developed therapeutic-and-prophylactic toothpaste containing CO2-extracts of Bergenia crassi-
folia root and Alhagi camelorum herb in comparison with the known analog “Splatˮ toothpaste 
containing extracts of Bergenia crassifolia root. Paste No.1 (0.5%) possessed the most expressed 
therapeutic action. Moreover, 100% healing of experimental wounds was noted on the 8th day 
that provided earlier term of healing in comparison with paste No.2 (1%), at application of 
which healing was observed on the 10th day. Studying the wound-healing (vascular) action of 
tested medicinal products, we did not record any disorders of the general state of the animals, 
their behavior, their food and fluid intake, and excretion in the groups. Studied 0.5% toothpaste 
containing CO2-extracts of Bergenia crassifolia root and Alhagi camelorum herb possesses 
rather high potential of wound-healing action.
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introduction

Leather bergenia or Mongolean tea (Bergenia 
crassifolia) is a perennial grassy plant, a type of 
the bergenia belonging to Saxifragaceae family. It 
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grows on rocks, taluses, old moraines and stony 
slopes of subalpine and the top part of a forest belt, 
in coniferous and deciduous forests with averagely 
closed canopy. The densest and thickest forms 
grow in places protected from the wind and having 
thick snow cover. Leather bergenia can clump 1-2 
feet tall and “climb” to a height of over 2,000 m 
above sea level. 

The plant is in the first line among the world-
known tanning materials: the content of tannin is 
twice higher than in willow or fir-tree bark and 4 
times more than in oak bark. Rhizomes contain 15-
27%, the leaves – 13-23% of tannins relating gen-
erally to gallotannin group, in which the content of 
tannin fluctuates from 8 to 10%. The contents of 
arbutin in leaves reaches 22%, while free hydro-
quinone makes 4%; there are also gallic and el-
lagic acids. With age, the content of tannins in rhi-
zomes increases, decreasing in leaves. Rhizomes 
contain isocoumarin bergenin. According to the 
contents of arbutin, Bergenia crassifolia is the 
richest herbal substance. It has styptic, anti-in-
flammatory, and antimicrobic properties.

In dental practice Bergenia crassifolia is ap-
plied to gums at chronic inflammatory processes in 
the mouth. Infusions or decoctions of the plant are 
used as compresses for healing of wounds, ulcers, 
and bruises. Water extracts of rhizomes and leaves 
can be applied at colitises and enterokolitises of 
the non-contagious nature, at tuberculosis, acute 
and chronic pneumonias, pulmonary bleedings, 
acute respiratory, influenzal, and some other infec-

tions, laryngitises, headaches, fevers, gastrointes-
tinal diseases. 

Camel thorn (Alhagi camelorum) is a sort of 
plant belonging to Fabaceae family and growing in 
deserts. The plant could be encountered in the South 
of the European part of Russia, in Western Siberia, 
Kazakhstan and Central Asia, the Caucasus. 

The herb contains flavonoids, saponins, sugars, 
tannins, vitamins C, K and B, carotene, ursolic 
acid, traces of alkaloids, essential oil, natural dyes, 
pitches [Abdul-Hafiz I., Egorov M., 2009]. 

Aerial parts of Alhagi camelorum possess anti-
microbic action, mostly bactericidal activity 
against Streptococcus, Staphylococcus, dysentery 
bacillus. Decoctions are successfully applied for 
throat rinsing at acute quinsies. In clinical setting 
decoction is used to treat patients with colitis, dys-
entery, broths are also applied at stomach ulcer and 
gastritises, at liver diseases – as a cholagogue, as-
tringent substance; sometimes decoction is ap-
pointed at catarrhal diseases and unlimited cough.

From history: In the XI century Abu Hamid al-
Ghazali wrote down: “Start [brushing teeth] on the 
right side, then – on the left, then in the same order 
[clean] forward [teeth] after what start [from out-
side] the palate and tongue. It is necessary to know 
that the toothbrush is important, because in the 
legend it is said that one Mohammedan prayer with 
toothbrush costs seventy Mohammedan prayers 
without toothbrush” [Abu Hamid al-Ghazali, 
2002]. That time toothbrush was made of camel 
thorn, it was known that as a medicinal plant the 

Figure 1. Plants used in tested toothpastes: a. Leather bergenia, b. Camel thorn.
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camel thorn can be used for stomatosis. 
Hence, the topical issue is development of fu-

ture oriented promising dosage forms based on 
herbal medicinal products, in particular – extracts 
of Bergenia crassifolia root and Alhagi camelorum 
herb applied in dental practice as therapeutic-and-
prophylactic toothpastes [Ulitovsky S., 1999; 
Kuryakina, N., Kutepova T. 2000]. 

In parallel with this research an extensive re-
search was conducted on wound-healing properties 
of the individual components isolated from the fruit 
Maclura aurantiaca at the National Center of Natu-
ral Products Research, USA. There is evidence that 
two newer unexplored isoflavonoids isolated from 
Maclura pomifera (Osage Orange), including Po-
miferin and Osajin, were applied to Normal Human 
Dermal Fibroblasts and Normal Human Dermal Ke-
ratinocytes for 24 hours. The resulting treated cells 
were then examined using human gene microarrays. 
These chips typically have somewhere on the order 
of 30,000 individual genes which are expressed in 
the human genome [Gruber J., Holtz R., 2010].

The research objective involved development of 
optimum composition of a therapeutic-and-prophy-
lactic toothpaste on the basis of CO2-extracts of Ber-
genia crassifolia root and Alhagi camelorum herb, as 
well as studying its wound-healing properties. 

Material and Methods

The study on wound-healing action of the tested 
product was provided by daily applications of 
ready-to-use toothpaste containing CO2-extracts of 
Bergenia crassifolia root and Alhagi camelorum 
herb and analog “Splat” toothpaste containing only 
the extract of Bergenia crassifolia during two 
weeks. The following concentrations were tested: 
sample No.1 (0.5%) and sample No.2 (1%). 

comPoSiTioN oF 0.5% TooThPASTe:
1.CO2-extract of Bergenia crassifolia root 0.25 ml;
2.CO2-extract of Alhagi camelorum herb 0.25 ml;
3.Xanthan gum 1.5%;
4.Glycerin 20%;
5.Silicon dioxide 20.0 %;
6.Dicalcium phosphate dihydrate 17.5%;

7.Calcium glycerophosphate 2.0 %;
8.Cocamidopropyl betaine 1.5 %;
9.Thyme oil 1.5%;
10.Water, purified, up to 100.0 ml.

comPoSiTioN oF 1% TooThPASTe:
1.CO2-extract of Bergenia Crassifolia root 0.8 ml;
2.CO2-extract of Alhagi camelorum herb 0.8 ml;
3.Xanthan gum 1.5%;
4.Glycerin 20%;
5.Silicon dioxide 20.0%;
6.Dicalcium phosphate dihydrate 17.5%;
7.Calcium glycerophosphate 2.0%;
8.Cocamidopropyl betaine 1.5%;
9.Thyme oil 1.5%;
10.Water, purified, up to 100.0 ml.

Composition of “splatˮ toothpaste:
1.Extract of Bergenia crassifolia root;
2.Extract of the Scutteraria baicalensis; 
3.Extract of Spirulina;
4.Vitamins A and E;
5.Sorbitol;
6.Silicon dioxide;
7.Sodium lauril sulfate;
8.PEG 8;
9.Calcium glycerophosphate;
10.Xanthan gum;
11.Sodium saccharinate;
12.Limonene;
13.Monofluorophosphate; 
14.Water, purified, up to 100.0 ml.

Species: guinea pigs of both gender, aged 2-3 
months; weight: 400-450 g, source: vivarium of 
the Kazakh National Medical University named 
after S.D.Asfendiyarov. 

Injury: The injury was inflicted as burn wound 
to the severity of the third degree. The paste was 
applied once a day. 

It is necessary to consider requirements of 
“Rules of carrying out pre-clinical tests, biomedi-
cal experiments and clinical tests in the Republic 
of Kazakhstanˮ (No.442 of July 25, 2007), in ac-
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cordance to which the conditions of animals’ main-
tenance depend on a species of animals and study 
duration. For decreasing the risk of a bacterial con-
tamination, it is necessary to adhere to barrier sys-
tem: to carry out delivery of all materials, move-
ment of employees and service of animals through 
barriers along a “pureˮ and “dirtyˮ corridor 
[Guidelines, 2000; Sernov L., Gatsura V., 2000]. 

Step-by-step description of the study: Wound-
healing effect of toothpastes was estimated by re-
duction of the wound area size in dynamics 
throughout treatment in all 3 phases of the wound 
process: I – inflammation phase of wound healing, 
II – regeneration phase of wound healing, III – ep-
ithelialization phase of wound healing. Studied 
medicinal products were applied once a day. Dy-
namics of healing process was controlled daily by 
measurement of diameter of a skin wound in mm. 
The use of formula allows calculating percentage 
of reduction of the wound area size in dynamics 
throughout treatment in all phases of the wound-
related process: 

Q= S-Sn x100St

where S is the wound area at the previous measure-
ment; Sn – the wound area at the current measure-
ment; t – number of days between measurements.

The following was estimated: general condition 
of experimental animals, degree of expressiveness 
of inflammatory reaction, terms of manifestation 
of granulation tissue, epithelialization, healing. 
The received results of the objective research were 
compared according to groups. 

results and discussion

The overall picture of experimental wounds 
healing is presented as Table. 

Results of experiments carried out during two 
weeks showed more expressed wound-healing ac-
tion of the developed therapeutic-and-prophylactic 
toothpaste containing CO2-extracts of Bergenia 
crassifolia root and Alhagi camelorum herb in 
comparison with the known analog “Splatˮ tooth-
paste containing extracts of Bergenia crassifolia 
root only. Paste No.1 (0.5%) possessed the most 
efficient therapeutic action. Thus, 100% healing of 
experimental wounds was noted on the 8th day that 
provided earlier term of healing in comparison 
with paste No.2 (1%), at application of which heal-
ing occurred on the 10th day. Upon the study of 
wound-healing action of tested medicinal products 
in no one group disorders of the general state of 
the animals, their behavior, food and fluid intake, 
excretion were recorded. The studied 0.5% tooth-
paste containing CO2-extracts of Bergenia crassi-
folia root and Alhagi camelorum herb possesses 
rather high potential of wound-healing action.

Thus, toothpaste approbated by us possesses rela-
tively expressed wound-healing action as compared 
to the known toothpaste “Splat”: No. 3. The most ex-
pressed effect of No.1 toothpaste was observed by us 
on day 8 of the experiment, i.e. in a period of fibro-
plastic processes activation in the wound, which 
eventually provided for further differentiation and 
maturation of the newly formed connective tissue on 
the site of wound defect. 

The performed experiment-driven studies open 
wide prospects for more comprehensive research of 
the toothpaste that was approbated by us for its fur-
ther application in dentistry. 

TAble.
Wound-healing action of tested medicinal products

Group of animals 
according to products

Process of wound-healing (days)
1 2 3 4 5 8 9 10 11 15 16 17 18

Reduction of the wound area size (%)
І phase ІІ phase ІІІ phase

No.1 toothpaste (0.5%) 1.6 1.9 1.7 1.9 1.3 1.8 1.7 0.5 0.4 0 0 0 0
No.2 toothpaste (1%) 1.5 1.6 1.6 1.0 1.1 0.9 0.5 0.2 0.3 0 0 0 0
No.3 toothpaste “Splatˮ 1.3 1.5 1.4 1.9 1.6 1.2 1.5 0.1 0.2 0 0 0 0
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