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ABSTRACT 

In this study, the acute toxicity (LD₅₀) and local anesthetic properties of the total flavonoid fraction isolated from 
Salvia sclarea L. (clary sage) and Matricaria chamomilla L. (chamomile) were investigated using experimental 
methods. The local anesthetic activity of the flavonoid complex was evaluated employing the Regnier, Bülbring, 
and Weid experimental models. The test substance was compared with the reference drug, lidocaine 
hydrochloride, to assess its anesthetic efficacy. 
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INTRODUCTION 
In recent years, there has been growing 

interest in modern pharmaceutical science and 
medicine in the development of medicinal products 
based on biologically active compounds of natural 
origin. Among these, flavonoids have attracted 
particular attention due to their broad spectrum of 
pharmacological activities. They exhibit 
antioxidant, anti-inflammatory, capillary-protective, 
antimicrobial, immunomodulatory, and analgesic 
effects [1,2]. Flavonoids exert their pharmacological 
activity in both animals and humans by scavenging 
free radicals, reducing lysosomal enzyme activity, 
and inhibiting prostaglandin biosynthesis [3]. 

Salvia sclarea L. (clary sage) and 
Matricaria chamomilla L. (chamomile) have long 
been used in traditional medicine as anti-
inflammatory, antiseptic, and analgesic remedies. 
The combined flavonoid fraction isolated from these 
plants is believed to possess a synergistic 
pharmacological effect, making its toxicological 
safety and analgesic potential important subjects for 
further investigation [5,6]. 

The present study evaluated the acute 
toxicity and local anesthetic activity of the total 
flavonoid fraction isolated from Salvia sclarea L. 
and Matricaria chamomilla L. using established 
experimental models. 
The primary objective of this research was to 
determine the LD₅₀ value of the flavonoid complex 
and to compare its local anesthetic activity with that 
of the reference drug, lidocaine hydrochloride, using 
the Regnier, Bülbring, and Weid experimental 
models. 
Materials and Methods 

The study was conducted in accordance 
with the bioethical requirements of the Ministry of 
Health of the Republic of Uzbekistan and complied 
with both international and national regulatory 
standards, including GOST R 53434-2009 (“Safety 
Rules for Working with Laboratory Animals”) and 
GOST ISO/IEC 17025-2019 (“General 
Requirements for the Competence of Testing and 
Calibration Laboratories”) [7,8]. 

The object of investigation was the total 
flavonoid fraction isolated from Salvia sclarea L. 
and Matricaria chamomilla L. Acute toxicological 
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safety was assessed using healthy outbred white 
mice weighing 18–20 g. Throughout the 
experimental period, the animals were maintained 
under standard vivarium conditions, including a 
temperature of 22 ± 2°C, relative humidity of 60–
70%, and a 12:12-hour light–dark cycle. The mice 
were provided with a standard laboratory pelleted 
diet and had unrestricted access to drinking water. 
Acute Toxicity Assessment 

To evaluate acute toxicity, the flavonoid 
preparation was administered orally to mice at doses 
ranging from 100.0 mg/kg to 14,000.0 mg/kg using 
an atraumatic metal gavage probe. Six animals were 
included in each dose group. The experimental 
observation period lasted for 14 days. During this 
time, the animals were monitored for their general 
clinical condition, locomotor activity, reflex 
responses, respiratory rate, heart rate, and changes in 
the appearance of the skin and mucous membranes. 
Signs of intoxication, mortality, and the time of 
death, when applicable, were also recorded. The 
median lethal dose (LD₅₀) was calculated using 
statistical analysis performed with IBM SPSS 
Statistics v27.0.1.0 software [9]. 
Evaluation of Local Anesthetic Activity 

To investigate local anesthetic properties, 
18 laboratory rabbits weighing 2.5–3.0 kg and 18 
healthy guinea pigs weighing 300–400 g were 
selected. The test compounds were dissolved in 
0.9% sodium chloride (NaCl) physiological saline at 
concentrations of 0.25%, 0.5%, and 1.0%. The 
control group received only physiological saline, 
whereas the reference group was treated with 
lidocaine hydrochloride solutions of corresponding 
concentrations. 
Regnier Method 

Surface anesthetic activity was assessed 
using the Regnier method, based on the corneal 
reflex in rabbits. Each rabbit received 0.2 mL of the 
test solution into the conjunctival sac, administered 
as two consecutive instillations of 0.1 mL separated 
by a 15-second interval. Corneal sensitivity was 
evaluated by mechanical pain stimulation, and the 
onset time, duration of complete anesthesia, and 
total duration of the anesthetic effect were recorded 
over a 30-minute observation period [10,11]. 
Bülbring and Weid Method 

Infiltration anesthetic activity was 
evaluated according to the Bülbring and Weid 
method. Each guinea pig received a subcutaneous 
injection of 0.25 mL of the test solution. Sensory 
responsiveness was assessed using an entomological 
needle at 1–5, 5–10, 10–15, 15–20, 20–25, and 25–
30 minutes after injection. The presence or absence 
of a pain response at each time interval was recorded 
using the symbols “+” (response present) or “–” 
(response absent). The obtained results were 
statistically compared with those observed for 
lidocaine hydrochloride [12–14]. 

Statistical Analysis 
All experimental data were analyzed using 

IBM SPSS Statistics 27 software. Quantitative 
results were expressed as mean ± standard error (M 
± m). Differences between experimental groups 
were evaluated using Student’s t-test, and a P value 
of ≤ 0.05 was considered statistically significant 
[15]. 
Results and Discussion 

To assess the acute toxicity level of the total 
flavonoid fraction isolated from Salvia sclarea L. 
and Matricaria chamomilla L., white mice weighing 
18–20 g were administered the substance orally (per 
os) at doses ranging from 100.0 to 16,500.0 mg/kg. 
Clinical Manifestations of Acute Intoxication 

Following administration of the total 
flavonoid fraction isolated from Salvia sclarea L. 
and Matricaria chamomilla L. at doses of 100.0–
9,000.0 mg/kg, the animals’ motor activity and 
responses to sound and pain stimuli remained within 
normal limits. At doses of 10,000.0–14,000.0 
mg/kg, reduced motor activity and rapid, shallow 
breathing were observed within 5 minutes. Within 
25 minutes, a decrease in response to external 
stimuli and unsteady movement were noted. At the 
40th minute, relaxation of the motor muscles was 
observed. 

No mortality was recorded among the 
experimental animals at the above-mentioned doses 
during the 14-day observation period (Table 1). 
When the substance was administered at a dose of 
15,000.0 mg/kg, rapid and shallow breathing, as 
well as decreased motor activity, were observed 
after 5 minutes. A reduced response to external 
stimuli was noted within 25 minutes, followed by 
relaxation of the motor muscles. 
Table 1 

Acute Toxicity Following Oral (per os) 
Administration of the Total Flavonoid Fraction 
Isolated from Salvia sclarea L. (Clary Sage) and 
Matricaria chamomilla L. (Chamomile) 

№ 
Name 
of the 
Substa
nce 

 

Dos
e 
(mg/
kg) 

 

Animal 
Mortality/
Survival 
Rate 

 

LD50 
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L. 
(Clary 
Sage) 
and 
Matrica
ria 
chamo
milla L. 
(Cham
omile) 

 

100 

500 

1000 

3000 

6000 

1000

0 

1300

0 

1400

0 

1450

0 

1500

0 

1530

0 

1550

0 

1580

0 

1600

0 

1650

0 

0/6 

0/6 

0/6 

0/6 

0/6 

0/6 

0/6 

0/6 

0/6 

1/5 

2/4 

3/3 

4/2 

5/1 

6/0 

15183.4  
(14481.0±
15729.6) 

 

Figure 1. Confidence Limits for the Toxic Dose 

 
Figure 2. Increase in Toxicity. 
Results of the Regnier Method (Rabbit Model): 

 
Figure 3. Administration of the total flavonoid 
fraction isolated from Salvia sclarea L. (clary sage) 
and Matricaria chamomilla L. (chamomile) into the 
conjunctival sac of laboratory rabbits. 
Local Anesthetic Activity 

In studies conducted on rabbits using the 
Regnier method, a 1.0% lidocaine hydrochloride 
solution produced the onset of local anesthesia after 
4.1 ± 0.5 minutes, with the anesthetic effect lasting 
for 17.3 ± 0.9 minutes. In comparison, a 1.0% 
solution of the total flavonoid fraction isolated from 
Salvia sclarea L. and Matricaria chamomilla L. 
initiated anesthesia after 4.5 ± 0.6 minutes, while the 
duration of action was 9.7 ± 0.4 minutes (Table 2). 

Table 2. Evaluation of the local anesthetic 
properties of the total flavonoid fraction isolated 
from Salvia sclarea L. (clary sage) and Matricaria 
chamomilla L. (chamomile) in comparison with 
lidocaine hydrochloride using the Regnier 
method in laboratory rabbits. 
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%
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) 

 

Dur
ation 
of 
Com
plete 
Anes
thesi
a 
(min
) 

Tota
l 
Dur
ation 
of 
Anes
thesi
a 
(min
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1 

Lidoca
ine 

Hydro
chlori

de 

 

0.
2
5 

- - - - 

0.
5 

5.2±
0.7 

8.1±
0.4 

2.9±
0.3 

8.1±
0.4 

1.
0 

4.1±
0.5 

17.3
±0.9 

13.2
±0.8 

17.3
±0.9 

2 

Total 
Flavon

oid 
Fractio

n 
Isolate
d from 
Salvia 
sclarea 

L. 
(Clary 
Sage) 
and 

Matric
aria 

chamo
milla 

L. 
(Cham
omile) 

0.
2
5 

- - - - 

0.
5 - - - - 

1.
0 

4.5±
0.6 

9.7±
0.4 

5.2±
0.5 

9.7±
0.4 

Note: P ≤ 0.05 compared with the control group. 

The experimental findings demonstrate that 
the total flavonoid fraction possesses local 
anesthetic activity, although its duration of action is 
shorter than that of lidocaine. Nevertheless, its 
natural origin and low toxicity profile represent 
significant advantages that support its potential for 
clinical application. 

In addition to their direct effects on pain 
receptors, flavonoids exhibit anti-inflammatory, 
membrane-stabilizing, and antioxidant properties, 
which are believed to enhance and potentiate their 
overall analgesic activity. These multifunctional 
pharmacological characteristics make the flavonoid 
complex a promising candidate for the development 
of safe and effective plant-derived local anesthetic 
agents. 

Results of the Bülbring and Weid Method 
(Guinea Pig Model): 

 

 
Figure 4. Subcutaneous administration of 

the total flavonoid fraction isolated from Salvia 
sclarea L. (clary sage) and Matricaria chamomilla 
L. (chamomile) into the subcutaneous adipose tissue 
of a guinea pig. 
Local Anesthetic Activity 

The studies conducted using the Bülbring 
and Weid method enabled the evaluation of the 
infiltration anesthetic properties of the test 
substances. Lidocaine hydrochloride at 
concentrations of 0.5% and 1.0% completely 
suppressed pain sensitivity during the 5–15 minute 
observation period. In comparison, the 1.0% 
flavonoid preparation exhibited a pronounced local 
anesthetic effect, with significant analgesic activity 
observed during the 15–30 minute interval (Table 3). 

Table 3. Evaluation of the local anesthetic 
properties of the total flavonoid fraction isolated 
from Salvia sclarea L. (clary sage) and Matricaria 
chamomilla L. (chamomile) in comparison with 
lidocaine hydrochloride using the Bülbring and 
Weid method in laboratory rats. 

№ 
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Substan

ce 

 

D
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e 

% 
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5 
m
in 

1
0 
m
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1
5 
m
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2
0 
m
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2
5 
m
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3
0 
m
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1 
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ne 
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0.
25 + + + + + + 

0.
5 - - + + + + 

1.
0 - - - - + + 

2 

Total 
Flavono

id 
Fraction 
Isolated 

from 
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sclarea 

L. 
(Clary 
Sage) 
and 

0.
25 + + + + + + 

0.
5 + + + + + + 

1.
0 - - - + + + 
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Matricar
ia 

chamom
illa L. 

(Chamo
mile) 

Note: P ≤ 0.05 compared with the control group. 

Although the 0.25% and 0.5% 
concentrations of the total flavonoid preparation also 
demonstrated analgesic activity, the highest efficacy 
was observed at the 1.0% concentration. The 
observed effects were found to be statistically 
significantly different from those of the control 
group (P ≤ 0.05). 
Discussion 

The experimental findings indicate that the 
total flavonoid fraction exhibits analgesic activity 
amounting to at least 50% of that produced by the 
conventional synthetic local anesthetic, lidocaine. 
At the same time, the flavonoid preparation is 
characterized by low toxicity, ease of preparation, 
and derivation from natural plant sources, making it 
a promising candidate for pharmaceutical 
development and future clinical evaluation. 

In addition to its direct action on pain 
receptors, flavonoids possess anti-inflammatory, 
membrane-stabilizing, and antioxidant properties, 
all of which are considered to contribute 
synergistically to their analgesic effect. These 
multifunctional pharmacological characteristics 
may enhance their therapeutic potential and support 
their use as natural alternatives or adjuncts to 
synthetic local anesthetic agents. 
Conclusion 

The results of the experimental studies 
demonstrated that the total flavonoid fraction 
isolated from Salvia sclarea L. and Matricaria 
chamomilla L. possesses significant 
pharmacological properties and belongs to the 
category of compounds with a high level of 
toxicological safety, characterized by low toxicity 
and appreciable local anesthetic activity. 

According to the acute toxicity assessment, 
the median lethal dose (LD₅₀) of the flavonoid 
complex was determined to be 15,183.4 mg/kg, 
indicating that the substance can be classified as 
low-toxic. This finding supports its favorable safety 
profile and suggests its potential suitability for 
pharmaceutical applications. 

The Regnier test performed on rabbits 
demonstrated that a 1.0% solution of the flavonoid 
complex produced a local anesthetic effect with an 
onset time of 4.5 ± 0.6 minutes, maintaining 
analgesic activity for approximately 9.7 ± 0.4 
minutes. Although its efficacy was compared with 
that of lidocaine hydrochloride, the flavonoid 
preparation exhibited promising anesthetic 
properties. 

Furthermore, investigations using the 
Bülbring and Weid method confirmed the 
infiltration anesthetic activity of the flavonoid 
mixture. In particular, the 1.0% concentration 
produced a stable and sustained analgesic effect 
during the 15–30 minute observation period. 

Overall, these findings indicate that the 
combined flavonoid fraction isolated from Salvia 
sclarea L. and Matricaria chamomilla L. may serve 
as a pharmacologically effective, safe, and 
promising natural alternative to conventional local 
anesthetics. Its low toxicity and the potential for 
fewer adverse effects compared with synthetic 
anesthetic agents enhance its clinical relevance and 
therapeutic value. 

The present study provides a scientific 
basis for the further development of 
phytopharmaceutical products containing this 
flavonoid complex, optimization of dosage forms, 
and progression toward preclinical and clinical 
investigations. The results also support the 
evidence-based validation of medicinal plants 
traditionally used in folk medicine and highlight 
their potential for incorporation into modern 
pharmaceutical practice. 
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