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Evaluation of oral administration of Calendula officinalis among the centesimal
potencies in acute wound healing in male wistar rats

Abstract

Background: Calendula officinalis (Calendula) is used in Homoeopathy to treat various wounds. The
presence of bioactive compounds results in pharmacological properties like wound healing, antioxidants,
and anti-inflammatory properties. Hence, clinicians use different centesimal potencies (6C, 30C, 200C) to
heal wounds. Objective: To compare the wound-healing potential of Calendula dilutions (6C, 30C, 200C)
through oral administration in a pre-clinical acute wound model. Materials and Methods: The study
involved administering Calendula centesimal potencies (6C, 30C, 200C) orally. Male wistar rats aged eight
to ten weeks were involved in the experiment. Every animal had full-thickness excisional wound created
on its back and assigned into four groups: vehicle control (VC) group and three treatment groups
receiving oral doses of dispensing alcohol, Calendula 6C, Calendula 30C, and Calendula 200C,
respectively. Each animal received treatment twice daily for seven days, with six-hour interval between
doses. Wound photographs, taken at regular intervals, were used to observe the rate of wound closure.

Animals were sacrificed on 8 and 141" days to collect samples for histopathology and
immunohistochemistry. Results: Analysis of variance assessed the statistical significance of the group
differences. The study showed that wound healing was significantly higher in Calendula-treated groups
than in VC. The results indicate that wound closure, epidermal thickness, collagen deposition, and the
proliferative marker antigen Kiel-67 (Ki-67) expression levels were significantly higher (p < 0.01) in the
Calendula 30C-treated group compared with other groups. Conclusion: Among the Calendula centesimal
potencies tested for wound contraction, 30C proved to be the most effective for wound healing.
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ORIGINAL ARTICLE

Evaluation of oral administration of Calendula
officinalis among the centesimal potencies
in acute wound healing in male wistar rats

A Vincer George® *, Ramadas Naik®, Punchappady Devasya Rekha®, Melita Alva®,
Vivek Ramakrishnan®, Suprith Surya®, Ranajit Das

Yenepoya Homoeopathic Medical College Hospital, Yenepoya (Deemed to be University), Mangalore, Karnataka, India

ABSTRACT

Background: Calendula officinalis (Calendula) is used in Homoeopathy to treat various wounds. The presence of
bioactive compounds results in pharmacological properties like wound healing, antioxidants, and anti-inflammatory
properties. Hence, clinicians use different centesimal potencies (6C, 30C, 200C) to heal wounds. Objective: To compare
the wound-healing potential of Calendula dilutions (6C, 30C, 200C) through oral administration in a pre-clinical acute
wound model. Materials and Methods: The study involved administering Calendula centesimal potencies (6C, 30C,
200C) orally. Male wistar rats aged eight to ten weeks were involved in the experiment. Every animal had full-thickness
excisional wound created on its back and assigned into four groups: vehicle control (VC) group and three treatment
groups receiving oral doses of dispensing alcohol, Calendula 6C, Calendula 30C, and Calendula 200C, respectively. Each
animal received treatment twice daily for seven days, with six-hour interval between doses. Wound photographs, taken at
regular intervals, were used to observe the rate of wound closure. Animals were sacrificed on 8 and 14* days to collect
samples for histopathology and immunohistochemistry. Results: Analysis of variance assessed the statistical significance
of the group differences. The study showed that wound healing was significantly higher in Calendula-treated groups
than in VC. The results indicate that wound closure, epidermal thickness, collagen deposition, and the proliferative
marker antigen Kiel-67 (Ki-67) expression levels were significantly higher (p < 0.01) in the Calendula 30C-treated group
compared with other groups. Conclusion: Among the Calendula centesimal potencies tested for wound contraction, 30C
proved to be the most effective for wound healing.

Keywords: Albino wistar rats, Calendula officinalis, Centesimal potency, Homoeopathy, Pre-clinical model

Introduction

Cutaneous wounds represent one of the most uni-
versal healthcare problems, creating an economic
burden worldwide. Healing wounds requires therapy
and standard care to prevent infections, scars, and
other complications. Based on the healing outcomes,
acute and chronic wounds are classified.! An acute
wound manifests abruptly, remains transitory, and
quickly reestablishes functions.? Many sources pro-
vide a variety of wound-healing therapeutic agents.
Complementary and Alternative Medicine (CAM) has

identified some wound care products with established
clinical outcomes.” In Homoeopathy, practitioners
frequently manage wounds with medicines like Cal-
endula officinalis (Calendula.), Arnica montana, and
Echinacea angustifolia. > The 5™ edition of the Organon
of Medicine includes Aphorism 290 by Dr. Chris-
tian Friedrich Samuel Hahnemann (1755-1843),
which advocates for the internal administration of
medicines through the mouth, tongue, and stomach. ©
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This holistic treatment method is natural, safe,
cost-effective, and easily accessible.” Calendula is an
annual herb of the Asteraceae, commonly known as
marigold. According to the Homoeopathic Pharma-
copoeia of India (HPI), Calendula mother tincture (9)
preparation follows the old method outlined in class
I for juicy plants. It serves as a source for prepar-
ing Calendula 6 from fresh flowers and leaves, with
a drug strength of 1/10.° Dr. Stuart Close’s (1860-
1929) philosophy states that the centesimal potencies
accomplish both qualitative and quantitative drug
action. ° These centesimal potencies are readily avail-
able, quickly acting, utilised as physiological doses,
and primarily used in clinical practice. '’ Hence, the
study used centesimal potencies. From the Calendula
0 centesimal potency (C) is prepared in the ratio of
1:99, so Calendula 6C drug strength is 1/10'2, Calen-
dula 30C drug strength is 1/10%, and Calendula 200C
drug strength is 1/10%%°.8 Calendula 6 chromatogra-
phy analysis revealed active principles like saponins,
triterpenoids, amino acids, sterols, and alkaloids as-
sociated with pharmacological action.'! Dr. William
Boericke (1849-1929) mentioned in the Manual of
Homoeopathic Materia Medica that Calendula promotes
granulation in the first intention, thereby hastening
the healing process.'? Various studies have reported
several ethnopharmacological uses of Calendula, such
as anti-inflammatory, anti-microbial, wound healing,
angiogenic activity, anti-oxidant, anti-diabetic, and
anti-hyperlipidaemic activities. '® In vitro studies, the
potential wound-healing ability of Calendula 3C and
Calendula 6C dilutions in human dermal fibroblasts,
which have demonstrated their capacity to increase
wound closure, cell viability, and cell prolifera-
tion.'*!> However, no systematic investigation has
yet examined the efficacy of different dilutions of Cal-
endula in wound healing using in vivo animal models.

Therefore, this study aims to investigate the in vivo
wound-healing potential of various potencies of Cal-
endula on the centesimal potencies (Calendula 6C,
Calendula 30C, Calendula 200C) through oral admin-
istration. It also seeks to identify the most effective
potency among them.

Materials and methods
Source of medicines and physicochemical study

Calendula dilutions were obtained from Dr. Will-
mar Schwabe India Pvt. Ltd. in India, and dispensing
alcohol was supplied by Mangalore Homoeopathic
Pharmacy in India.

The physicochemical analysis of different Calendula
dilutions, such as Calendula 6C, Calendula 30C, Calen-
dula 200C, and dispensing alcohol, was studied using

standard protocols. '° The optical properties of Calen-
dula dilutions were analysed using UV-visible spec-
troscopy over a wavelength range of 200-800 nm.
Origin software, version 2025, was used to evaluate
the highest absorption wavelength of Calendula dilu-
tions and dispensing alcohol. The pH of the Calendula
dilutions and dispensing alcohol was determined us-
ing a digital pH meter (Labtronics, India). The sample
density was measured using a specific gravity bottle.
For this, the bottle was rinsed with distilled water and
dried in a hot air oven. The initial weight (W1) and
the weight of the bottle with all the samples (W2)
were recorded separately. The bottle was rewashed
and weighed (W3) using a digital analytical balance.
The sample density was calculated using the formula;

w2

. -w . 16
Density of sample = METE Density of water
w3 — W

Animal models

Twenty four male wistar rats were procured from
the university’s animal husbandry department. The
study used eight to ten weeks of healthy male
wistar rats weighing approximately 250-350 g.'”
All the animals were caged separately and main-
tained on a 12-hour light-dark cycle, kept at a
temperature of 20 to 25°C and a humidity of 30
to 70% throughout the study.'® Animal care, feed-
ing, and procedures followed the guidelines of the
Committee for the Conduction and Supervision of
Experiments on Animals (CCSEA).'° The university’s
Institutional Animal Ethics Committee (IAEC) ap-
proved the experimental procedures (Approval No.
347/PO/ReBi-S/Rc-L/01/CPCSEA). %°

Design of animal experiments

Excisional wound creation

An intraperitoneal injection of ketamine hydrochlo-
ride 100 mg/kg was administered to the rats to induce
anaesthesia. The dorsal neck region of each rat was
shaved and cleaned with antiseptic solutions before
creating a full-thickness excision wound on its back,
measuring 3 x 2.5 cm.'” Six rats were assigned into
four groups: (1) the vehicle control (VC) group, which
received dispensing alcohol, and (2-4) the treatment
groups, which received Calendula 6C, Calendula 30C,
and Calendula 200C, respectively.?!

Medicine preparation and administration

The Homoeopathic Pharmacopoeia of India (HPI)
Volume 1 prescribes the standard protocol for prepar-
ing medication for treatment groups. The medicated
globule was dissolved in 10 mL of purified water and
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administered orally to the animals in a dose of 1 mL
of medicine using an oral feeding needle. Likewise,
dispensing alcohol (90% ethanol/10% distilled
water) was prepared and administered.® The animals
received their respective medications twice daily at
6-hour intervals for seven days. The animals were
monitored throughout the study for any signs of pain,
bleeding, wound discharge, or crust formation. '

Evaluation of wound healing

Wound photographs were taken on the 4%, 8th,
and 14 post-treatment days using Image J software
(version 1.53t) to measure the wound area.?? Blood
was collected from the tail veins at the same three
intervals. Blood cell analysis was conducted on the
same day using the obtained blood. On the 8th and
14th days, three animals from each group were
given an excess dose of ketamine hydrochloride
(300 mg/kg) intraperitoneally for sacrifice, and
the wound tissue was collected. Those samples
were washed with sterile saline and then fixed in a
10% formalin solution in separate sterile containers
after labelling. The histological examination was
performed by staining samples with hematoxylin and

eosin (H&E), measuring collagen deposition using
Masson-trichrome (MT) staining, and assessing cell
proliferation using immunohistochemistry with the
Ki-67 marker. Images of H&E slides were obtained
using a microscope and analysed using ImageJ
software to determine epidermal thickness. %3

Statistical analysis

The study evaluated data on wound contrac-
tion, epidermal thickness, and the Ki67 prolifera-
tive marker for significant differences between the
groups and days using two-way analysis of vari-
ance (ANOVA) in GraphPad Prism v10. A p-value
of < 0.01 determined the statistical significance be-
tween and within groups. %*

Results
Physicochemical characteristics of Calendula
dilutions

The physicochemical analysis is briefly outlined
in Table 1, which presents the results, and Fig. 1
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Fig. 1. UV absorption spectra (Amax) of Calendula dilutions and dispensing alcohol(A) Dispensing alcohol, (B) Calendula 6C, (C)

Calendula 30C, (D) Calendula 200C
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Table 1. Physicochemical analysis of Calendula dilutions and Dispensing alcohol

Parameters/Samples Dispensing alcohol Calendula 6C Calendula 30C  Calendula 200C
Wavelength (Amayx) 217 nm 218 nm 225 nm 218 nm

pH 7.04 8.80 8.94 9.24

Density (kg/m?) 830.80 kg/m? 827.14 kg/m®  822.83kg/m®  906.25 kg/m>

illustrates the wavelength (Amax) of Calendula
dilutions and dispensing alcohol as measured by
a UV-visible spectrometer.

Effects of Calendula dilutions on wound contraction

All animals in the Calendula-treated groups showed
significantly higher wound contraction (p < 0.0001)
from the fourth day compared to the VC [Fig. 2A].
The VC demonstrated wound contraction, ranging
from 10% to 95% between the 4th and 14th days.
Calendula 30C showed a significantly higher wound
contraction (p < 0.0001) than the other groups on
the fourth day, achieving the highest contraction at
61% [Fig. 2B]. On the eighth day post-treatment, a
significant increase in wound contraction was ob-
served in all groups, including VC, with the Calendula
6C group showed the highest wound contraction,
followed by the Calendula 200C and Calendula 30C
groups. However, by day 14, the wounds in all groups
had contracted almost entirely without significant
difference (p > 0.05) [Fig. 2B]. Wound contraction
exceeded 95% in all groups by the 14 day [Fig. 2A].

4" Day

8" Day
‘Wound contraction (%)

14" Day

»
4

150+

Effects of Calendula dilutions on epidermal
thickness

All groups showed a significant increase in epi-
dermal thickness from the 8" to the 14™ day. All
Calendula dilutions (6C, 30C, 200C) significantly
affected epidermal thickness at both time points com-
pared to the VC [Fig. 3A]. On the 8th and 14" day,
VC epidermal thickness ranged from 1.16 + 0.04
to 1.48 + 0.10 um. However, Calendula 30C-treated
wounds showed significantly higher epidermal thick-
ness than the other two Calendula dosages (Calendula
6C and Calendula 200C) [Fig. 3B]. Calendula 30C
reached the highest epidermal thickness, increasing
from 3.00 + 0.21 to 4.6 &+ 1.12 um between the 8th
and 14th day, respectively [Fig. 3B]. Among the other
treatment groups, Calendula 200C showed higher epi-
dermal thickness, ranging from 2.02 to 0.20 to 2.21
+ 0.38 um, followed by Calendula 6C, which ranged
from 1.53 £ 0.1 to 1.6 &+ 0.15 um, respectively, from
the 4™ day to 14™ days [Fig. 3B]. The Calendula 30C
epidermal thickness was three times higher than that
of VC.

mve

W Calendula 6C
B Calendula 30C
O Calendula 200C

4th Day

8th Day 14th Day

Fig. 2. (A) Photomicrographs of the wounds after treatment with VC, Calendula 6C, Calendula 30C, and Calendula 200C. (B) Graph
representing the rate of wound closure calculated for VC, Calendula 6C, Calendula 30C, and Calendula 200C. Results are expressed
as mean + SD (n = 6); **** indicates statistical significance (p < 0.0001), *** indicates significance (p < 0.001), and ** indicates statistical

significance (p < 0.01)

VC — Vehicle control, Calendula — Calendula officinalis, C — Centesimal potency .
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vC Calendula 6C

8t Day

14" Day

B
Calendula 30C  Calendula 200C M. ..

mvc

W Calendula 6C
W Calendula 30C
O Calendula 200C

8th Day 14th Day

Fig. 3. (A) H&E staining of wound tissues of VC, Calendula 6C, Calendula 30C, and Calendula 200C (scale bar 10 um). (B) Graph describing
the epidermal thickness calculated from the H&E-stained sections of VC, Calendula 6C, Calendula 30C, and Calendula 200C. Results are
expressed as mean + SD (n = 6); **** indicates statistical significance (p < 0.0001)

VC — Vehicle control, Calendula — Calendula officinalis, C — Centesimal potency .

Effects of Calendula dilutions on collagen deposition

MT staining assessed collagen synthesis in wound
tissues, a component of wound contraction. On day 8,
VC exhibited loosely deposited collagen and sparsely
generated fibroblasts [Fig. 4]. Dense and compact
formation of granulation tissue, keratin, and collagen
in the Calendula centesimal potencies was observed.
Calendula 30C-treated wounds showed higher colla-
gen than the other centesimal potencies of Calendula
[Fig. 4]. Examination of collagen deposition revealed
that collagen was present loosely and sparsely in the
VC group, whereas in the Calendula-treated groups, it
was dense and compact.

Effects of Calendula dilutions on Ki-67 expression
levels in the wound tissue

Immunohistochemistry staining of Ki-67 was used
to investigate cell proliferation mediated by Calendula
centesimal potencies at different intervals. Calendula-
treated groups showed significantly higher expression
of Ki-67 (p < 0.0001) [Fig. 5] compared to the VC
on days 8 and 14. The VC expression of Ki-67 with
positive cells ranged from 79 to 84 on the 8" and
14 days, respectively. Calendula 30C showed signif-
icantly higher cell proliferation (p < 0.001) on days
8 and 14 compared to Calendula 6C, Calendula 200C,
and VG, as illustrated in Fig. 5. In Calendula 30C, the
number of Ki-67-positive cells increased from 288 to
306 cells between the 8th and 14th day, indicating
improved wound healing [Fig. 5]. Calendula 200C
showed higher expression of Ki-67 cells than Calen-
dula 6C. The expression of Ki-67 in Calendula 30C
was 5 times higher than the VC. Treatment group
was compared with the VC group in the study. VC

group was not required to compare with the treat-
ment group.

Effects of Calendula dilutions on haematology

All treatment groups showed significant variation
in White blood cell (WBC) counts. Calendula 6C
showed a higher WBC count on the 8" day, which de-
creased by the 14th day (p < 0.05) [Fig. 6]. The WBC
count in the Calendula 200C group steadily increased
from the 4™ day to the 14" day (p < 0.01). Interest-
ingly, the Calendula 30C group showed an increase
in the WBC count from the 4 day to the 14% day,
though this increase was not significant (p > 0.05).

Discussion

The findings of this study indicate that Calendula
30C stands out as the most effective oral potency
compared to Calendula 6C, Calendula 200C, and
VC in the treatment of cutaneous wounds. The
potentisation procedure involves preparing dilutions
of homoeopathic medicines through a process that
combines succussion and dilution. ®

Dr. Hahnemann’s concept of homoeopathic dy-
namisation aligns with nano-pharmacology, contrast-
ing with conventional materialistic pharmacology.*°
Electron microscopy, spectroscopy, and nanoparticle
tracking studies have demonstrated the existence of
nanoparticles in homoeopathic dilutions, surpassing
Avogadro’s number. These particles in dilutions ex-
hibit greater structural complexity, size, quantity,
and distribution, and may have pharmacological
action.?>?” Hence, the possible presence of nanopar-
ticles in Calendula 6C, 30C, and 200C may show the
pharmacological action of Calendula, as noted in this

Indian Journal of Research in Homoeopathy | Volume 19 | Issue 3 | July-September 2025
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vC Calendula 6C Calendula 30C Calendula 200C

8% Day

Fig. 4. Collagen deposition in wound tissue at different time points treated with Calendula 6C, Calendula 30C, and Calendula 200C compared
with VC. Photomicrographs of MT-stained wound tissues from the VC, Calendula 6C, Calendula 30C, and Calendula 200C treated groups
on the 8th and 14th days (scale bar, 10 um); the blue-green colour indicates stained collagen fibers
VC — Vehicle control, Calendula — Calendula officinalis, C — Centesimal potency.
Hvc
*k
I M Calendula 6C
*EAHK
M Calendula 30C

4001 I—I —l
* * sk *k * O Calendula 200C

300+

I

2004

No. of prolipherarive cells
|
1

1001

0_
8th Day 14th Day

Fig. 5. Immunohistochemistry staining of Ki-67 in wound tissue at different time points after treatment with Calendula 6C, Calendula 30C,
and Calendula 200C compared with VC. Graph describing the expression of Ki-67 cell proliferation of VC, Calendula 6C, Calendula 30C,
and Calendula 200C orally treated groups on the 8™ and 14 day. Results are expressed as mean =+ SD (n = 6); **** indicates statistical
significance (p < 0.0001); ** indicates statistical significance (p < 0.01); * indicates statistical significance (p < 0.05) compared to the VC
VC — Vehicle control, Calendula — Calendula officinalis, C — Centesimal potency.
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Bvc
M Calendula 6C
Feokok W Calendula 30C
[ Calendula 200C
20000 ’ *%k |
%%k *
” kk  kk _
15000+
=
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O 10000+
<]
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Fig. 6. Changes in WBC counts at different time points treated with Calendula 6C, Calendula 30C, and Calendula 200C compared with VC.
Graph describing the WBC counts of VC, Calendula 6C, Calendula 30C, and Calendula 200C orally treated groups on the 81 and 14" day.
Results are expressed as mean + SD (n = 6); *** indicates statistical significance (p < 0.001); ** indicates statistical significance (p < 0.01);

* indicates statistical significance (p < 0.05) compared to the VC

VC — Vehicle control, Calendula — Calendula officinalis, C — Centesimal potency.

study, for wound healing. The differences between
potencies remain unclear and are debated in the sci-
entific literature, underscoring the need for future
research to establish a solid scientific basis for the
variations in homeopathic potencies.

Dispensing alcohol is the liquid vehicle for prepar-
ing all dilutions of homoeopathic medicine. It consists
of 90% ethyl alcohol and 10% distilled water. There
is a lack of nanoparticles, and it does not provide any
therapeutic effect.?® Therefore, dispensing alcohol
served as the VC for this study and was compared with
Calendula dilutions. Additional research on Calendula
extracts containing a high concentration of flavonoids
like quercetin and rutin. This substance can promote
blood flow to the injured area, providing the nutrients
and oxygen required for tissue repair, reducing
inflammation, and enhancing wound healing.?’
These bioactive substances have pharmacological
effects such as antioxidants, wound healing,
antibacterial, and anti-inflammatory agents. '3
Compared with the VC, all Calendula-treated groups
showed effectiveness in wound healing, as evidenced
by wound contraction, epidermal thickness, collagen
deposition, Ki-67 expression, and white blood cell

Indian Journal of Research in Homoeopathy | Volume 19 | Issue 3 | July-September 2025

(WBC) counts. This was due to the absence of
medicinal properties in the VC.

A toxicity study of Calendula flower extract at 2000
mg/kg administered to wistar rats showed no acute
toxicity, indicating its suitability for oral use.®' A
study in Brazil examined the effects of Calendula flow-
ers on wound healing and inflammation in wistar
rats. The wounds showed no purulent exudate, only
serous exudate, and crust formation started earlier in
the Calendula-treated group.>? This study also noted
similar effects in serous exudate and crust formation.
Increased wound closure and collagen deposition
were observed in the Calendula groups on the 8th
and 14th day, indicating that Calendula contributed
positively to wound healing. This chemotaxis effect of
Calendula may minimise inflammation and promote
angiogenesis, enhancing healing by reducing wound
size and fibroplasia. Similar changes may occur in
both studies as they used Calendula flower extract. %’

A prior study investigated the effects of a topical
Calendula gel containing different concentrations
(5%, 7%, and 10%) on excisional wounds in male
rats. The results indicated that the 7% Calendula gel
significantly promoted healing compared to the other
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concentrations. By the 14th day, all groups exhibited
a reduction in wound contraction.*® In the present
study, three centesimal potencies of Calendula (6C,
30C, and 200C) were administered orally to treat
excisional wounds in male wistar rats. The results
showed that Calendula 30C significantly enhanced
wound healing, as evidenced by increased wound
closure, greater epidermal thickness, improved
collagen deposition, and elevated Ki67 protein
expression, compared to the other groups. All groups
exhibited an increased rate of wound closure by
day 14. The presence of active compounds like
terpenoids, carotenoids, flavonoids, carbohydrates,
and coumarins in Calendula plays a crucial role in
its anti-inflammatory properties.>’ Additionally,
inflammation is managed by forming new blood
vessels and promoting the proliferation of fibroblasts,
which contribute to the formation of granulation
tissue. 2°

A clinical trial investigating second-degree burn
wounds showed significantly greater wound heal-
ing on the 7th and 15th day after administering 2
grams of Calendula extract orally than in the control
group. >* Wound contraction is a normal healing pro-
cess, and Calendula may enhance this process due to
its antioxidant properties.?’ The spectrophotometric
analysis of Calendula flowers identifies and quanti-
fies the presence of flavonoids, pigments (such as
chlorophyll), and polyphenols, which are essential
for their antioxidant activity. > Furthermore, the for-
mation of new blood vessels and the promotion of
fibroblast proliferation contribute to the development
of granulation tissue. Through this process, Calendula
aids in the formation of granulation tissue with the
primary intention of restoring continuity by minimal
scarring. '>2° This study found that the Calendula 30C
group showed significantly greater wound contrac-
tion from the 4th to the 14th day than the Calendula
6C, Calendula 200C, and VC.

Clinically, oral Calendula 30C is a notable option,
offering superior benefits in wound care. The max-
imum effect of Calendula 30C may be attributed to
the increased concentration of active molecules and
the optimal size of the nanoparticles present, which
facilitate wound healing. 37

Additionally, Calendula is used to treat various
wounds such as abrasions, burn sores, fissures, di-
abetic and non-healing ulcers, and to stop bleeding
following tooth extraction. Clinically, Calendula 6 is
also applied externally to treat wounds as a healing
agent. '>%®

This study focuses on acute wounds and the oral
administration of Calendula at specific centesimal
potencies (6C, 30C, 200C), comparing it with a
vehicle control group only, without including positive

or untreated control groups. Future research should
investigate acute and chronic wounds to assess
the healing potential of Calendula by including
those control groups. Additionally, exploring
other administration methods, such as the topical
application of Calendula, is advisable. Studies should
also be conducted on other homoeopathic medicines
for wound healing using this excisional wound
model.

Due to the preliminary nature of the study, vehicle
control was used as a negative control and a normal
control was not used in this study. This was the
limitation of this study. Hence, in the next detailed
mechanistic study, normal control and positive
control may be used to find out the mechanistic
evaluation.

Conclusion

The study focused on assessing the wound-healing
potential of Calendula through oral administration
among the centesimal potencies (6C, 30C, 200C).
Evaluation of wound contraction, epidermal thick-
ness, collagen deposition, and proliferative marker
Ki67 indicated the efficacy of Calendula dilutions. The
findings conclude that Calendula 30C is the most ef-
fective centesimal potency for treating acute wounds
among all the centesimal potencies used in this study.
The in vivo study further enhances the understanding
of the basic mechanisms of Calendula wound
healing.
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Evaluation de I'administration orale de Calendula officinalis parmi les dilutions centésimales pour la
cicatrisation des plaies aigués chez le rat Wistar male

Contexte : Calendula officinalis (Calend.) est utilisé en homéopathie pour traiter diverses plaies. La présence
de composés bioactifs lui confere des propriétés pharmacologiques telles que la cicatrisation, les
antioxydants et les propriétés anti-inflammatoires. Par conséquent, les cliniciens utilisent différentes
dilutions centésimales (6 CH, 30 CH, 200 CH) pour cicatriser les plaies. Objectif: Comparer le potentiel
cicatrisant des dilutions de Calendula (6 CH, 30 CH, 200 CH) par administration orale dans un modéle
préclinique de plaie aigué. Matériel et méthodes : L'étude consistait a administrer des doses centésimales
de Calendula (6 CH, 30 CH, 200 CH) par voie orale. Des rats Wistar males agés de huit a dix semaines ont
participé a I'expérience. Chaque animal a subi une excision compléte sur le dos et a été réparti en quatre
groupes : un groupe témoin (VC) et trois groupes de traitement recevant respectivement des doses orales
d’alcool, de Calendula 6 CH, de Calendula 30 CH et de Calendula 200 CH. Chaque animal a regu le traitement
deux fois par jour pendant sept jours, a six heures d’intervalle. Francais entre les doses. Des photographies
de plaies, prises a intervalles réguliers, ont été utilisées pour observer le taux de fermeture des plaies. Les
animaux ont été sacrifiés les 8e et 14e jours afin de recueillir des échantillons pour histopathologie et
immunohistochimie. Résultats : L'analyse de la variance a évalué la significativité statistique des différences
entre les groupes. L'étude a montré que la cicatrisation des plaies était significativement plus élevée dans
les groupes traités au Calendula que dans ceux traités par CV. Les résultats indiquent que la fermeture des
plaies, I'épaisseur de I'épiderme, le dépodt de collagene et les niveaux d'expression de |'antigene marqueur
prolifératif Kiel-67 (Ki-67) étaient significativement plus élevés (p < 0,01) dans le groupe traité au Calendula
30C par rapport aux autres groupes. Conclusion : Parmi les puissances centésimales de Calendula testées
pour la contraction des plaies, le 30C s'est avéré le plus efficace pour la cicatrisation des plaies.

Bewertung der oralen Verabreichung von Calendula officinalis in verschiedenen Centesimalpotenzen zur
akuten Wundheilung bei mdnnlichen Wistar-Ratten

Hintergrund: Calendula officinalis (Calend.) wird in der HomoOopathie zur Behandlung verschiedener
Wunden eingesetzt. Die enthaltenen bioaktiven Verbindungen fiihren zu pharmakologischen Eigenschaften
wie Wundheilung, Antioxidantien und Entziindungshemmung. Daher verwenden Arzte verschiedene
Centesimalpotenzen (C6, C30, C200) zur Wundheilung. Ziel: Vergleich des Wundheilungspotenzials von
Calendula-Verdiinnungen (C6, C30, C200) bei oraler Verabreichung in einem praklinischen Modell fir akute
Wunden. Material und Methoden: Die Studie umfasste die orale Verabreichung von Calendula-
Centesimalpotenzen (6C, 30C, 200C). Mannliche Wistar-Ratten im Alter von acht bis zehn Wochen wurden
an dem Experiment beteiligt. Jedes Tier erhielt eine vollflachige Exzisionswunde am Riicken und wurde in
vier Gruppen eingeteilt: eine Kontrollgruppe (VC) und drei Behandlungsgruppen, die orale Dosen von
Alkohol, Calendula 6C, Calendula 30C und Calendula 200C erhielten. Jedes Tier wurde sieben Tage lang
zweimal taglich im Abstand von sechs Stunden behandelt. zwischen den Dosen. In regelmaRigen Abstanden
aufgenommene Wundfotos wurden verwendet, um die Wundverschlussrate zu beobachten. Die Tiere
wurden am 8. und 14. Tag getotet, um Proben fir die Histopathologie und Immunhistochemie zu sammeln.
Ergebnisse: Die Varianzanalyse bewertete die statistische Signifikanz der Gruppenunterschiede. Die Studie
zeigte, dass die Wundheilung in den mit Calendula behandelten Gruppen signifikant schneller verlief als in
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der VC-Gruppe. Die Ergebnisse deuten darauf hin, dass Wundverschluss, Epidermisdicke,
Kollagenablagerung und die Expression des proliferativen Markerantigens Kiel-67 (Ki-67) in der mit
Calendula 30C behandelten Gruppe im Vergleich zu anderen Gruppen signifikant héher waren (p < 0,01).
Schlussfolgerung: Unter den auf Wundkontraktion getesteten Calendula-Centesimalpotenzen erwies sich
30C als die wirksamste fiir die Wundheilung.

TR RBeer gt & g a@ s/ & Falgar JiFRAHET f e Reffaa ad@ & Alfas
TATH FT Hedldhed

qSSHA: QIE H Folzenr AT (Felgen) fafdest ghR & a6l & ITar A fhar Sirar
¢ Siaafha Afds o9 e, TEsiedse qur el S 3wt o gerer a)d €1 s
$ROT , Rifhcas a1a R g el faffieer dfaaer aicdlr (6C, 30C, 200C) T TNl Fc &
358 qd-siatieieh dig °1d Hisel # AfES T qarT Hefger s defdaer @edl (6C, 30C,
200C) & °1d s T &THT T Jofell 1| T R AT 5w srezzer # 8-10 @edE 31
& M fawer gl & affe far man gl e f e W gl Al & UE g1d S
T 3R 3¢ AR T A faeniord fhar aram: drger fogEor (@ ) "oy aUn e 3UER HHg
o s BT rediga, delzar 6C, delzor 30C, AR Felzer 200C H Af@F gus &
TS| IAh g A G el T gfAfes & aR, BF 6¢ & ARl R 3UUR 7T aw=m| '
&R, AafAd 3ater W ot 1, Toeiehr YT °1d & §¢ gl T &T & HTeholel & foham aram|
83 3R 143 feet Fprateaion AR SHEARFIHATE TQeior g dAx U U aw| gRom:
faoRoT & fAReoT § FAE & AT I’ HT WIS Fedichat fhar arar| aROmAT & FI¢ g3
o argel fAg=or (@) HT Jelell H Selger30diRd TGl A 01T RA H &I 3eol@elld T 4
mzﬁlqﬁmﬁﬁwgmﬁ:#@gmwwmrﬁawﬁmwaam,uﬁm
HICTS, Hloltel STAT AR RNformfed AT T Hrel-67 (H1-67) fAcaTFd &1 T 37 Hegl
T Tl H wIHT 3R (p < 0.01) | fased: qRetor & 71§ dRwe diedr & ofzar 30 C
Mg °19 #RA F AT FoE gerrdh ey g3

Evaluacion de la administracion oral de Calendula officinalis entre las potencias centesimales en la
cicatrizacidn de heridas agudas en ratas Wistar macho

Antecedentes: La Calendula officinalis (Calend.) se utiliza en homeopatia para tratar diversas heridas. La
presencia de compuestos bioactivos le confiere propiedades farmacoldgicas como cicatrizacion de heridas,
antioxidantes y antiinflamatorias. Por lo tanto, los médicos utilizan diferentes potencias centesimales (6C,
30C, 200C) para la cicatrizacidn de heridas. Objetivo: Comparar el potencial de cicatrizacién de las diluciones
de caléndula (6C, 30C, 200C) mediante administracion oral en un modelo preclinico de herida aguda.
Materiales y métodos: El estudio consistio en la administracién oral de potencias centesimales de caléndula
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(6C, 30C, 200C). Se utilizaron ratas Wistar macho de ocho a diez semanas de edad. A cada animal se le
realizd una herida escisional de espesor completo en el dorso y se asignd a cuatro grupos: grupo control con
vehiculo (VC) y tres grupos de tratamiento que recibieron dosis orales de alcohol de dispensacién, caléndula
6C, caléndula 30C y caléndula 200C, respectivamente. Cada animal recibid el tratamiento dos veces al dia
durante siete dias, con un intervalo de seis horas. Entre dosis. Se utilizaron fotografias de la herida, tomadas
a intervalos regulares, para observar la tasa de cierre de la misma. Los animales fueron sacrificados los dias 8
y 14 para recolectar muestras para histopatologia e inmunohistoquimica. Resultados: El andlisis de varianza
evalud la significancia estadistica de las diferencias entre los grupos. El estudio mostrd que la cicatrizacion
de la herida fue significativamente mayor en los grupos tratados con caléndula que en el grupo con VC. Los
resultados indican que el cierre de la herida, el grosor epidérmico, la deposicién de coldgeno y los niveles de
expresion del antigeno marcador proliferativo Kiel-67 (Ki-67) fueron significativamente mayores (p < 0,01)
en el grupo tratado con caléndula 30C en comparacidn con los otros grupos. Conclusion: Entre las potencias
centesimales de caléndula analizadas para la contraccion de la herida, la 30C demostré ser la mas eficaz para
la cicatrizacidn de la herida.
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