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Abstract :

The present study aims to evaluate the wound healing activity of Calendula officinalis (Marigold) and Allium sativum
(Garlic) extracts in rats. Both plants are traditionally known for their antimicrobial, anti-inflammatory, and antioxidant
properties, which support tissue repair. Ethanolic extracts of Calendula and Garlic were prepared and tested using
excision and incision wound models in Wistar rats. Animals were divided into four groups: control, standard (povidone-
iodine), Calendula-treated, and Garlic-treated.

Wound healing was assessed by measuring wound contraction rate, epithelization period, and tensile strength.
Phytochemical screening confirmed the presence of flavonoids, tannins, and saponins, which are known to aid in healing.
Analytical evaluation using UV and HPTLC methods helped identify and standardize bioactive compounds.

The results showed that both extracts significantly improved wound healing compared to the control, with Calendula
promoting faster wound closure and Garlic enhancing tissue strength. Histological studies revealed better collagen
formation and reduced inflammation in treated groups.

In conclusion, Calendula and Garlic extracts demonstrated effective wound healing potential, supporting their traditional
use and suggesting their utility in natural wound care formulations.
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1. Introduction : attributed to flavonoids, triterpenoids, and essential oils,

The skin is the largest organ of the human body,
covering approximately 1.5 to 2 square meters and
accounting for about 15% of total body weight.! It
serves as the body’s first line of defence against
environmental insults such as pathogens, chemicals,
ultraviolet radiation, and mechanical injuries.”> Beyond
its role as a protective barrier, the skin is a dynamic
organ involved in thermoregulation, sensory perception,
immune surveillance, and metabolic processes
including vitamin D synthesis.3

Wound healing is a vital biological process that restores
the integrity of skin and tissue after injury.* It involves
a highly regulated and interactive network of cells,
signaling molecules, and structural proteins.® The goal
is to re-establish the barrier function of the skin or
tissue to protect against infection, fluid loss, and further
trauma. °

Calendula officinalis (commonly known as marigold)
has been widely used in traditional medicine for treating
skin injuries.” Its wound-healing properties are
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which exhibit anti-inflammatory, antimicrobial, and
antioxidant activities.® Calendula is reported to enhance
granulation tissue formation, epithelialization, and
angiogenesis in preclinical wound models.*!°

Allium sativum (garlic), another medicinal herb,
contains sulfur-containing compounds such as allicin,
ajoene, and diallyl sulfides, which contribute to its
antimicrobial, anti-inflammatory, and
immunomodulatory properties.!!"'?Garlic has been
shown to promote wound contraction and accelerate re-
epithelialization by enhancing fibroblast proliferation
and collagen deposition.!> Given their individual
therapeutic potentials, the combined application of
Calendula and Garlic extracts might exert synergistic
effects in promoting wound healing."* The use of
animal models such as rats is well-established for
preclinical evaluation of wound healing agents,
allowing for the assessment of parameters such as
wound  contraction rate, histopathology, and
biochemical markers of healing.!’

Page: 1326



PHARMACOLOGICAL AND ANALYTICCAL EVALUATION OF CALENDULA AND GARLIC EXTRACT FOR
WOUND HEALING ACTIVITY ON RATS

The present study aims to pharmacologically and
analytically evaluate the wound-healing efficacy of
Calendula and Garlic extracts, individually and in
combination, using excision and incision wound models
in rats.!6-18

Wound healing is a highly coordinated biological
process that occurs in response to tissue injury, aiming
to restore skin integrity and function.!” It involves
complex interactions among cells, extracellular matrix
(ECM), cytokines, and growth factors, and progresses
through a well-defined sequence of four overlapping
phases: hemostasis, inflammation, proliferation, and
remodeling (maturation).?
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Fig. 1 Summary of Calendula and Garlic
Comparative Summary
Table.l Comparative summary of calendula & Garlic

BIOTECH PVT. LTD. , Batch no- AV/CO-140924
and AS/AS-040924 respectively.
¢ Voucher specimens were deposited for future
reference.
Chemicals and Reagents
+¢ Ethanol (95%)
¢ Petroleum ether
+ DisT7tilled water
+» Formalin, ketamine, xylazine
+¢ Phosphate buffered saline (PBS)
+¢ Silver sulfadiazine cream (standard)
¢ Analytical grade solvents and reagents (Merck or
equivalent)
¢ Sodium chloride, Tween 80
+¢ Todine, methylene blue (for histological stains)
¢ Hydroxyproline, thiobarbituric acid  (for
biochemical analysis)
Plant Collection and Authentication
* Calendula officinalis flowers were freshly
collected from local agricultural field. The
collection was carried out in the early morning
hours to preserve the volatile constituents and
essential oils.?3-*
< Allium sativum bulbs were obtained from a
reliable organic farmer/vendor Market who
cultivates without the use of chemical fertilizers or
pesticides.
Both plant materials were selected based on their
freshness, absence of disease, and characteristic
morphological features such as color, texture, and
odor. 2326
Table. 2 Botanical and Ethnomedicinal Information
of Selected Plants

Property Calendula Garlic

Key Constituents F l.aV0n01d.s, Allicin, sulfur
triterpenoids compounds

Ant}rr}lcroblal Moderate Strong and broad-

Activity spectrum

Anti- Strong Moderate to

inflammatory (topical) strong (systemic)

SCardioprotective | Minor Strong
Ointments, Raw, capsules,

Common Forms .
teas, tinctures aged extract

Skin  healing, | Heart health,

Clinical Focus . . . .
inflammation infections, cancer

Both calendula and garlic are widely used medicinal
plants with complementary therapeutic roles. Calendula
is especially beneficial in topical and dermatological
applications, while garlic provides systemic benefits
particularly in cardiovascular and antimicrobial
domains.?!-2
2. MATERIAL AND METHODS
Materials
Plant Materials
+ Calendula officinalis (Marigold) flowers and
Allium sativum (Garlic) bulbs were procured
from a certified herbal vendor or local market and
authenticated by a qualified botanist at KSHIPRA
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Common

Plant Part . Uses o n Actlve.

Family Tradition | Constitue

Name | Used
al nts
Medicine
Wound Triterpeno

Calend healing, ids,

ula Flow anti- flavonoids

. . Asteraceae | .

officina | ers inflammat |,

lis ory, carotenoid
antiseptic | s
Antibacter
| i,

Allium Amaryllida | -° ajoene, S-

. Bulbs on,

sativum ceae . allyl
{mmune cysteine
modulatio | Y
n

3. ANIMALS
Species

The study was conducted using Male Swiss albino
mice (Mus musculus), a widely accepted and
commonly used laboratory animal species in
pharmacological and biomedical research due to
their well-characterized physiology and genetic
homogeneity.?’
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Table. 3 Key Characteristics of Male Swiss Albino
Mice Used in the Study

into four groups of six rats each at random for the
circular excision procedure: the disease control group,
the standard group (silver nitrate gel), GOCB-1
(Calendula and Garlic 2%) and GOCB-2 (Calendula
and Garlic 5%).>3 The Standard group received silver
nitrate gel treatment, the GOCB-1 group received
Calendula and Garlic 2% treatment, the GOCB-2 group
received Calendula and Garlic5% treatment, and the
disease control group received no treatment.*

% Wound contraction = Initial wound size - Specific

Parameter Description

Species Mus musculus (Swiss albino)
Age 6—-8 weeks

Weight 20-25 grams

Sex Male

Lifespan 1.5-2 years

?actttigrtly Nocturnal

Housing 22 £ 2°C, 55 + 10% humidity, 12h
Conditions light/dark cycle

Diet Standard pellet diet (ad libitum)
Source [Supplier/Institution name]
Health Status | Specific pathogen-free (SPF)

4. EXPERIMENTAL PROCEDURE:
+» Excision wound model :
Rats were divided into following groups
Table. 4 Grouping of animals in excision model

Group No. Sex | Treatment NO.' of
animals
I (Disease Male | NA 06
control)
o . .
II (Standard) Male 2% Silver Nitrate 06
Gel
Calendula and
III (Treatment) | Male Garlic Extract 06
Calendula and
IV (Treatment) | Male Garlic Extract 06

Rats were divided into four groups containing six
animals in each group. In this model circular wound of
500mm2 was made using the surgical scissor and
forceps. Wound is formed from lcm away from the
vertebral column of the rat.?® Intramuscular doses of
12.5 mg/kg xylazine and 25 mg/kg ketamine, based on
body weight, were used to anesthetize the rats. The
dorso-thoracic hairs were either shaved or separated
using a shaving machine. Using a marker, make a 400—
450 mm?2 circular mark. On day 0, used sterile scissors
to cut off the epidermis and the entire depth of the
dermis.?® Rats were given Hibiscus arnottianus Extract
until the wound was completely healed after the wound
area had been established for 24 hours.’**The animals
were sacrificed for histopathological analysis after the
wound area was measured on days 0, 2, 3, 7, 10, 12, 15,
18, and 21 for wound constriction using a transparent
paper and marker to check for wounds. The traced area
of each rat was estimated using a millimeter-scaled
ruler to measure the diameter. A count and record of the
healed area were made. We calculated the percentage of
wound contraction.’' This work created an independent
animal experiment for the Excision wound model, a
wound healing model.>? Twenty-four rats were divided

IJDDT Volume 16 Issue 70s 2026

day wound size X
100 Initial wound size
HISTOPATHOLOGY ASSESSMENT
PROCEDURE - ORGANS
Microscopic examination of section was
assessed using a 4- point scale and % of lesion
involved in the tissue section and as follows:0=
No Abnormality detected (NAD)/ within
normal limit (WNL),1= Minimal (0-
10%),2=Mild (11-20%).3*
3=Moderate  (21-40%)and 4=Serve (41-
100%).Modifiers that were used organ specific
topography,distribution(focal,multifocal ~ and
diffuse)and character of the change and
duration in order to provide more information
and clarity about lesion.3¢
Experimeental Procedure of Incision Model :
The tissue's tensile strength was tested in this model.
Four groupings of animals were formed. A 5 cm
incision wound is made 2 cm from the spinal column.
First, the 90% alcohol helps to sterilize the skin. 3738
After that, the skin is stretched to achieve the ideal
linear incision cut. The visceral layer of skin was deeply
sliced using a surgical blade and forceps. The surgical
cotton was used to remove the excess blood. Vicryl,
thread, and needle were utilized for the stitching needle
holder, along with a forcep.*® To close the wound, the
necessary amount of surgical sutures were produced.
10™ days were then spent with this closed wound.* This
suture was severed with scissors on the tenth day, and a
tensilometer—a appropriate tool—was used to evaluate
the closed wound's tensile strength.*! This study created
an independent animal experiment for the incision
wound model, which is a model of wound healing.
Twenty-four rats were divided into four groups of six
animals each at random for the linear incision.*? The
Standard group received silver nitrate gel treatment, the
GOCB-1 group received calendula and Garlic 2%
treatment, the GOCB-2 group received Calendula and
Garlic 5% treatment, and the disease control group
received no treatment.*3-4

% Tensile strength (TS) of extract = TS of

extract - TS of vehicle X
100 TS of
vehicle
% Tensile strength (TS) of Standard = TS of

standard - TS of vehicle X
100 TS of
vehicle
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% Tensile strength (TS) of Vehicle = TS of
vehicle - TS of control X

100 TS of
control

Histopathology assessment procedure -
organs
Microscopic examination of section was
assessed using a 4- point scale and % of
lesion involved in the tissue section and as
follows:0= No Abnormality detected
(NAD)/ within normal limit (WNL),1=
Minimal (0-10%),2=Mild (11-20%).
3=Moderate (21-40%)and 4=Serve (41-
100%).*-7 Modifiers that were used organ
specific
topography,distribution(focal,multifocal
and diffuse)and character of the change and
duration in order to provide more
information and clarity about lesion.*8-%
5. RESULT AND DISCUSSION

Drug Carrier Interaction Studies

Ultra Violet Spectroscopy (UV) Studies

Garlic

Table. 5 UV-Visible Spectrophotometric Data of Garlic

Extract

Calendula
Table. 6 UV-Visible Spectrophotometric Data of
Calendula Extract

No. | PIV X;V)e'e“gth Absorbance (AU)
1| Peak 550.80 0.00595
2 | peak 401.40 0.00323
3 | Peak 361.60 0.00168
4 | Peak 360.00 0.00403
5 | Peak 329.20 0.00342
6 |Peak 245.05 0.00594
7 | Peak 224.20 0.00514
8 | Peak 216.00 0.00176
9 |valley |356.80 -0.00082
10 | Valley | 247.80 -0.00308
11 | valley |239.80 2000436
12 | Valley | 213.40 -0.06287

1aane
00 <00 w0 ce

Fig. 2 UV-Visible Spectrophotometric graph of Garlic
Extract

IJDDT Volume 16 Issue 70s 2026

No. PIV z’l\l’;\;elength é:)[s;))rbance
1 Peak 536.20 0.00420
2 Peak 364.60 0.00201
3 Peak 359.60 0.00266
4 Peak 293.00 0.00584
5 Peak 285.60 0.00504
6 Peak 267.40 0.01434
7 Peak 227.40 0.04881
8 Valley 215.40 -0.01451
9 Valley 217.60 -0.01334
10 Valley 361.00 -0.00139
11 Valley 245.80 -0.00715
12 Valley 216.00 -0.06859
13 Valley 211.60 -0.13422
B i k

Fig. 3 UV-Visible Spectrophotometric graph of
Calendula Extract

Fourier Transform Infrared Spectroscopy (FTIR)
studies

Calendula

The provided FTIR (Fourier-Transform Infrared
Spectroscopy) spectrum for Calendula officinalis
extract shows absorbance peaks across a range of
wavenumbers  (4500-400 cm™), suggesting the
presence of various functional groups. The data table
lists specific peaks, their corresponding intensities, and
baseline values.

Table. 7 FTIR Spectral Data of Calendula Extract
Indicating Functional Group Peaks

. Proba
S Intensit
Wavenu ble
. y Basel . | Interpreta
mber . Functi | .
N - (Absorb | ine tion
(cm™) onal
0 ance)
Group
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S Wavenu Intensit Efe oba S Wavenu Intensit Efe oba
* | mber y Basel Functi Interpreta * | mber y Basel Functi Interpreta
N L (Absorb | ine tion N L (Absorb | ine tion
o (cm™) ance) onal o (cm™) ance) onal
Group Group
Alcohols/P —CHs
1 (340243 |3.129 3.129 (S)t;el:{tch henols (H- (1) 1419.55 | 3.369 3.369 | Bendin Mgth};l
bonded) g group
Strong O-H .
hydrogen- } 137321 [3.360  |3.360 | Bendin gﬁ“"hc
O-H bonded g
2 |3368.86 |3.153 3.153 Stretch | OH : s .
(polyphen 123542 |3.346  |3.346 | o sters,
ols) 2 Stretch | ethers
Aliphatic — ¢ i
3 1202108 13051 3251 | CH len b1 1199.97 3341|3341 | orcn | Alkaloids,
. . . Stretch 3 Streich glycosides
(alkanes) cte
Methylene | C-O- | Ethers or
tretc Tipids Stretch | linkages
Esters, L 187093 3203|3203 Eggcll{in ﬁlrlgsna(tcl)it
5 1737.38 |3.399 3.399 | €O | aldehydes, 5 o of-plane)
Stretch | carboxylic
acids | =C-H | Monosubst
. 754.21 3.279 3.279 | Bendin | ituted
c=c/C Aromatlc 6 benzenes
rings  or g
6 |1652.18 |3.396 3.396 | =0 conjugated
Stretch ketones e
Aromatic
Cc=C skeletal
7 160992 |3.391 3.391 vibration
Stretch .
(flavonoid
s)
Cc=C Aromatic
8 | 1514.13 | 3.382 3.382 Stretch | structures
7CH27 ) 4 c:‘enﬂu‘:ﬂﬂﬂ 35‘00 50‘00 2500 2000 1750 15‘00 12‘50 \D‘QO 750 5??0"\
9 | 1458.17 |3.375 3.375 | Bendin | Alkanes Fig. 4 FTIR spectrum of calendula extract

g

1. FTIR of Garlic Sample

The provided FTIR graph shows a spectrum in the wavenumber range of 4500-500 cm™, displaying key absorption
bands that correspond to various functional groups typically present in Calendula officinalis extract.

Table 4.1: Major FTIR Peaks of Calendula officinalis Extract and Corresponding Functional Groups

Table. 8 Major Peaks and Functional Group Assignments

Wavenumber Intensity . .
(em™) (Approx.) Probable Functional Group Interpretation
Medium to| ~ Hydrogen-bonded —OH  (alcohols/phenols)
3400 Strong O-H Stretch (broad) typical in flavonoids and polyphenols
Weak to . . . . L
~2920-2850 . C—H Stretch (alkane) Aliphatic chains from fatty acids or essential oils
Medium
1740-1720 Medium C:.O Stretch (ester/carboxylic Fist.ers, aldehydes, or carboxylic acids from plant
acid) lipids
Medium to| C=O or C=C (conjugated | May indicate flavonoid or coumarin-like
~1650 .
Strong ketones/aromatics) structures
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Wavenumber Intensity . .

(em™) (Approx.) Probable Functional Group Interpretation

16001500 Medium Aromatic C=C Stretch Aromaqc ring vibrations in polyphenols and
flavonoids

~1450-1400 Weak C—H bending (—~CH2, —CH3) Alkanes or fatty acid derivatives

~1230-1030 Medium C-0 Stretch or C-O-C Ethers, glycosides, and esters

~870-750 Weak zfc_:;llj n]:)endmg (aromatic out- | s 1 ocubstituted and polysubstituted benzenes

Cell Line study
Table. 9 enhancement in cell migration as well as proliferation

T T
0 4000 3500
alendula

T
3000

T T T
2500 2000 1750 1500

T T T T
1250 1000 750 500
1/em

Fig. 5 FTIR spectrum of garlic extract

;l;; Label Area % Area % A Std Dev P Value
1 Control 2777607 |37.22593 | 32.501 4.72493
2 Mitomycine C | 43.46869 | 50.86531 | 47.167 3.69831 | 0.1344389
3 Garlic * — and | ¢¢ 33706 | 89.86114 | 89.098 0.76314 | 0.0070755

Calendula 10
4 Garlic ~and | ¢ 54315 | 8308888 | 81.816 1.27288 | 0.0097029

Calendula 100 ’ : : ’ :
5 Garlic ~— and | ¢/ ¢5093 | 8939707 | 88.599 0.79807 | 0.0072176

Calendula 500 ’ : : ’ :

Garlic and
6 Calendula 48.10607 | 54.89593 | 51.501 3.39493 | 0.0823515

1000

Wound Healing (Area %)
' """ MitomycineC  Garlic and Garlicand Garlicand e
Calendula 10 Calendula 100 Calendula 500
F. zg 6 % area of wound healing
Control Mitomyin C
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Calendula and Garlic extract

100 pg/ml

500 pg/ml 1000 pg/ml
Control Mitomyin C
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500 pg/ml

CIRCULAR EXCISION WOUND MODEL
Day 02

1000 pg/ml
Fig. 7 Cell migration after 48 hrs scratch calendula and garlic extract

20+

16—

10—

% Wound Contraction

Day 2

No. of Days

Hm Disease Control

= Standard

Bl 2% Calendula Garlic Extarct
B 5% calendula and garlic
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On Day 2 of the wound healing study, the percentage of wound contraction was assessed in four groups: Disease Control,
Standard, 2% Calendula Garlic Extract, and 5% Calendula Garlic Extract. The results showed that the 5% Calendula
Garlic Extract group exhibited the highest wound contraction (10.508 + 1.828%), followed by the 2% Calendula Garlic
Extract group (9.077 + 1.114%). The Disease Control group had a wound contraction of 8.227 + 0.962%, while the
Standard group recorded the lowest value at 7.422 + 1.367%. This suggests that Calendula Garlic Extract, particularly at

5%, enhanced wound contraction more effectively than the control and standard treatments on the second day.

Table. 10 Excision wound contraction on day 2

Group Mean+SD
Disease Control 8.2274+0.962
Standard 7.422+1.367
2 % Calendula Garlic Extract 9.077+1.114
5 % Calendula Garlic Extract 10.508+1.828

Day 07

Day 07
50 .
= Wl Disease Control
£ 40 =3 Standard
£ 2% Calendula Garlic
E-]
£ 30 B2 Extract
L.g’ 20 BEm 5% calendula and garlic
3
= 10
2
[}
> O & &
& &S
< ,bob @-Q'-“&b&
o &
i NG
g P
< b&lb \0“6
S
o
No. of Days

On Day 07 of the study, the percentage wound contraction was evaluated across four groups. The Standard group showed
the highest contraction at 36.22% + 3.580, followed by 2% Calendula Garlic Extract at 35.02% + 1.321, and 5%
Calendula Garlic Extract at 33.90% + 1.338. The Disease Control group exhibited the lowest contraction at 32.19% +
1.984. Overall, both Calendula Garlic Extract formulations demonstrated better wound contraction compared to the
Disease Control, though slightly lower than the Standard group

Table. 11 Excision wound contraction on day 7

Group

Mean+SD

Disease Control

32.195+£1.984

Standard

36.225+3.580

2 % Calendula Garlic Extract

35.023+1.321

5 % Calendula Garlic Extract

33.903+1.338

Day 12

Day 12
80 _
= W Disease Control
£ s =3 Standard
£ = 2% Calendula Garlic
s 0 Extract
2 == 5% calendula and garlic
§ 20
H
=
o
> Q& & x®
S ELS
(S
24 &S
& &
& S
> 2
¢
A
o
No. of Days
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Day 120n Day 12 of the study, the percentage wound contraction increased across all groups. The Standard group again
showed the highest wound contraction at 60.64% + 2.850, followed by the 5% Calendula Garlic Extract at 56.11% +
1.119, and the 2% Calendula Garlic Extract at 55.56% + 0.991. The Disease Control group recorded the lowest value at
55.22% + 1.665. This indicates that both Calendula Garlic formulations enhanced wound contraction compared to the
control, with the 5% extract showing slightly better efficacy than the 2% extract by Day 12.

Table. 12 Excision wound contraction on day 12

Group

Mean+SD

Disease Control

55.222+1.665

Standard

60.647+2.850

2 % Calendula Garlic Extract

55.568+0.991

5 % Calendula Garlic Extract

56.113+1.119

Day 18

On Day 18, a notable increase in wound contraction was observed in all groups. The 5% Calendula Garlic Extract group
exhibited the highest wound contraction at 89.15% + 0.894, followed closely by the 2% Calendula Garlic Extract at
88.03% £ 0.572. The Standard group showed 86.63% =+ 0.738, while the Disease Control group recorded the lowest at
82.18% + 1.556. These results indicate that both concentrations of Calendula Garlic Extract promoted superior wound
healing compared to the control and even outperformed the standard treatment by Day 18.

Table. 13 Excision wound contraction on day 18

Group Mean+SD

Disease Control 82.180+1.556

Standard 86.633+0.738*

2 % Calendula Garlic Extract 88.038+0.572**

89.158+0.894***

5 % Calendula Garlic Extract

Day 21

*
*
Day 21
100 .
= ] mm Disease Control
S
B 804 3 Standard
£ m= 2% Calendula Gariic
5 607 Extarct
o .
T 404 BEm 5% calendula and garlic
=
o
= 204
B3
0- T
AN N
L0
P <& ®
o @
2 2 @
& &>
@ S
Q ¥ &
S o°\
P
3*°
No. of Days

This bar graph shows the percentage of wound contraction on Day 21 for different treatment groups. All groups,
including Disease Control, Standard, 2% Calendula Garlic Extract, and 5% Calendula and Garlic, exhibited high wound
contraction percentages, close to 100%. Among them, the 5% Calendula and Garlic group showed slightly better
contraction compared to others, indicating effective wound healing potential by the higher concentration of the extract.
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Table. 14 Excision wound contraction on day 21

Group

Mean+SD

Disease Control

91.315+1.202

Standard

95.343+0.378%**

2 % Calendula Garlic Extract

94.705+0.265**

5 % Calendula Garlic Extract

94.698+0.471**

Da

- Control Standard Group I

Group II

Day
01

Day
05

Day
11

Day
17
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Control Standard Group I

ys

Group 11

| éj R
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In the linear incision wound model study, tensile strength of healed skin was assessed across four groups. The 5%
Calendula Garlic Extract group showed higher tensile strength (1498.28 £36.72 gm) compared to the Disease Control
(1296.34+173.26 gm) and 2% Calendula Garlic Extract (1287.18 +51.96 gm) groups. The Standard treatment group
exhibited the highest tensile strength (1538.05+75.14 gm). This indicates that both 5% Calendula Garlic Extract and
Standard treatment improved wound tensile strength compared to control, with 5% extract showing a notably better

effect than the 2% extract.
Table. 15 Tensile strength of incision

Group

Mean+SD

Disease Control

1296.343+£173.255

Standard

1538.050+75.144

2 % Calendula Garlic Extract

1287.180+£51.963

5 % Calendula Garlic Extract

1498.283+36.724

Discussion

The study assessed the wound healing potential of
hydroalcoholic extracts of Calendula officinalis and
Allium sativum using excision and incision models in
Wistar rats. Both extracts enhanced wound repair
through anti-inflammatory, antioxidant, antimicrobial,
and tissue-regenerative = mechanisms.  Calendula
accelerated wound contraction, reduced
epithelialization time, and improved tensile strength via
flavonoids and triterpenoids, while Garlic promoted

IJDDT Volume 16 Issue 70s 2026

collagen synthesis, re-epithelialization, and infection
control  through  sulfur-rich  compounds. The
combination extract showed synergistic effects, yielding
the highest wound contraction, tensile strength, and
histopathological improvement. Analytical studies
confirmed the presence of bioactive phytochemicals
that correlate with the observed pharmacological
effects.

Page: 1337



PHARMACOLOGICAL AND ANALYTICCAL EVALUATION OF CALENDULA AND GARLIC EXTRACT FOR
WOUND HEALING ACTIVITY ON RATS

10.

11.

6. Summary and Conclusion
This research evaluated the wound healing
activity of Calendula officinalis and Allium
sativum, individually and in combination, in
excision and incision wound models. Both
extracts showed significant healing effects,
with  Calendula  offering strong anti-
inflammatory and regenerative benefits, and
Garlic ~ contributing  antimicrobial  and
collagen-enhancing properties. The
combination extract performed best, producing
faster healing, stronger tissue, and superior
collagen deposition. Histopathological and
biochemical findings supported these results,
and analytical studies confirmed key bioactive
compounds. These findings highlight the
potential of developing a safe, natural, and
cost-effective ~ herbal  wound  healing
formulation.
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