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Abstract Inflammation is characterized as a local
reaction to the injury of any agent by living mammalian
tissue. This is a body defense reaction for eliminating or
reducing the spread of the damaging agent, followed by
removal of the cells and tissues of necroses. Aqueous
extract of Hyptis suaveolens whole plant has been
evaluated for anti-inflammatory activity on albino wistar
rats by computing the carrageenan-induced paw edema
suppression formed by 500mg/kg and 250mg/kg aqueous
extracts. Lower dose (250 mg/kg) also suppresses edema
formation significantly, when compared to control but
unable to reach significant level as 500 mg/kg extract.
Indomethacin  suppresses the edema  formation
significantly when compared to the control. Indomethacin
has been used as the standard drug. Anti-inflammatory
effect was further assessed using stair climbing Activity,
motility test and Cytokine assay methods. Stair climbing
score, motility score was significant in case of 500 mg/kg
of plant extract when compared to control. In Cytokine
assay, IL-10, IL-6, and TNF-a have been assessed. IL-10,
IL- 6, and TNF-a have been reached to near normalcy after
treatment with standard (Indomethacin) and Hyptis
suaveolens whole plant aqueous extract (250mg/kg and
500mg/kg). The results of the study rationalize the
conventional utilization of plants as an anti-inflammatory
agent.

Keywords  Hyptis suaveolens, Carrageenan, Paw
Edema, Staircase Climbing Method, Motility Test and

Cytokine Assay Method, Anti-inflammatory Effect

1. Introduction

The inflammatory response is the blood vessel reaction,
which contributes to fluid and leucocyte build-ups in other
tissues that have an edema as a result of the inflammatory
procedure. Though a defensive mechanism, multiple
diseases may be caused, maintained or compounded by
complex events as well as mediators involved in the
inflammatory reaction [1]. This plays an essential role in
physiology of diverse conditions, including cancer,
cardiovascular neurodegenerative disorders as well as
diabetes [2]. Such inflammatory reactions can benefit or
damage the body as well as closely related to repair
procedure [3]. Plant extract-derived herbal drugs are
increasingly used for several health diseases treatment in
order to prevent side outcomes from the long-term use of
traditional drugs. The pharmacological assessment of
different plants used in Indian traditional medicinal
systems is therefore increasingly interested. Plant source
anti-inflammatory agents have been widely researched
and demonstrated positive outcomes for mildly harmful
consequences in inflammatory diseases [4-6].

Therefore, the current investigation has been performed
for evaluating the anti-inflammatory potential of Hyptis
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suaveolens in experimental Animal models.

An annual member of the Lamiaceae family, Hyptis
suaveolens (L) Poit. grows as weed in India in large
quantities. Hyptis suaveolens is known as Ganga Tulsi, is
an aromatic strongly scented herb and is traditionally used
as stimulant, carminative, uterus infections, skin diseases,
antibacterial, anti-inflammatory, sudorific in catarrhal
condition, antirheumatic, antispasmodic. This is also very
useful for stomachache, headache, as well as snuff in
order to stop nose bleeding [7].

2. Materials and Methods

2.1. Collection of Plant Material and Extraction

The whole plant of Hyptis suaveolens has been gathered
from the forests of Maisammaguda, Secunderabad
situated in the state of Telangana (India) and shade dried
and powdered mechanically. The plant specimen was
authenticated by botanist of Osmania University and
authenticated voucher specimen Number 276 of the plant
has been preserved in department for future reference. The
dried plant powder was successively extracted using
various solvents based on their polarity using ethanol,
ethyl acetate, chloroform, petroleum ether, by Soxhlet
extraction techniques and maceration method using water
for a period of 72 hours was allowed. The crude extracts
were evaporated for dryness under vacuum, and stored in
refrigerator. Preliminary phytochemical investigation was
performed and revealed that aqueous extract was rich in
Phytoconstituents among the other extracts [8]. From the
above information provided, aqueous extract of Hyptis
suaveolens was selected for screening anti-inflammatory
activity in experimental animals utilizing carrageenan
induced paw edema method.

2.2. Animals

To estimate the Anti-inflammatory Activity of Hyptis
suaveolens Linn. in carrageenan-induced paw edema in
Albino Rats, healthy male and female rats will be
procured, acclimatized to the college laboratory
conditions (1week or 10 days), they are provided with
standard food pellets and water. An ethical approval for
this experimental study has been found from Institutional
Animal Ethical Committee with an Approval no:
CPCSEA/IAEC/JLS/11/11/19/13.

3. Experimental Methodology

3.1. Carrageenan-Induced Paw Edema

The rats will be randomly assigned into 4 different
groups (n=6). An injection (subcutaneously) has been
made of 1% carrageenan (0.1 mL) into the right hind paw

of every rat under sub plantar area.

Group I: Normal control vehicle receiving Distilled
water(0.5ml)

Group II: Indomethacin (10mg/kg) p.o

Group III: Aqueous extract of Hyptis suaveolens
Linn.(AEHS) (250mg/kg) p.o

Group IV: Aqueous extract of Hyptis suaveolens
Linn.(AEHS) (500mg/kg) p.o

Measure the paw volume on the side malleolus with
plethysmograph-apparatus directly after carrageenan's
injection and at an interval of 1, 2, 3, 4 and 5 hours and
equate it with control animals that obtain only the vehicle.

In this method, six animals per group have been
verified. Paw edema has been inducted in the right hind
pat by 0.1 ml subcutaneous injection of carrageenan (1
percent) for assessing inhibitor impacts on acute
inflammation in systematic animal model.

Right after the carrageenan administration, the control
group animals obtained Distilled water orally, whereas
Indomethacin (10mg/kg) and AEHS in 250mg/kg and 500
mg/kg doses to group II, III and IV respectively.

Paw volumes have been measured at 0, 1, 2, 3, 4 along
with Sh following induction by means of a water
plethysmometer measuring instrument after edema
induction [9]. The rise in paw-volume percentages has
been estimated based on volume difference among normal
as well as abnormal paws (without or with carrageenan
injection respectively).

The given formula for calculating percentage inhibition is
given below:

%Inhibition=(1—(Edemaindrugtreated
rats/Edemaincontrolrats))>100

3.2. Stair Climbing Activity Test

For 1 week, fasting animals have been trained to climb
step at 5, 10 and 15 cm with water at second phase
whereas food at third. In above group, rats’ climbing
ability has been scored 0 when rats did not climb; 1, when
rats climbed only onto step 1; 2, when rats climbed onto
step 2; 3, when rat could climb all three steps [10, 11].

3.3. Motility Test

Rats’ motility pattern has been seen for 5 minutes as
well as 0 scored, when rat walked with difficulty as well
as avoided touching the inflamed paw toes to floor; 1
scored, when rat walked with little difficulty, however
with toe touching the floor; 2 scored, when rat easily
walked [10,11].

3.4. Cytokines Assay

In  picogram  per  milliliter, IL-6, IL-10
(anti-inflammatory cytokines) as well as TNF-a
(proinflammatory cytokines) have been assessed with
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ELISA Reader support (Lisa Plus, Germany). Serum
samples have been utilized. TNF-a (Ray Bio), IL-6 as
well as IL-10 (DNA bio) ELISA kits have been utilized.
Assays have been carried out as per recommendations of
the manufacturer.

3.4.1. Sample Collection

With the aid of Diethyl ether in accordance with
CPSCEA  recommendations, all animals  with
cardiovascular bleeding have been sacrificed after 24
hours. For the cytokines test, blood has been extracted.
Blood samples have been left to coagulate for 60 minutes
at room temperature then centrifuged for 1500 grammes
and new tubes have been held with crude serum. Serum
has been collected and preserved until use at —20°C.

3.5. Statistical Analysis

For edema volume the value is expressed as mean +
SEM of six observations as well as ANOVA followed by
post hoc test. Duncans test has been utilized for
comparing such groups. The motility and stair climbing
ability test is expressed as medium scores and comparison
between the classes is carried out with the Kruskal-Wallis
test.

4. Results and Discussion

4.1. Carrageenan-Induced Paw Edema

Aqueous extract’s anti-inflammatory activity of Hyptis
suaveolens whole plant has been evaluated by
carrageenan-induced paw edema in rats, paw volume
and % oedema inhibition were calculated for assessing
the aqueous extract activity of Hyptis suaveolens whole
plant(table 1, 2, figure 1 and 2). Two hours after
administration of carrageenan, neither the extract nor the
standard drug showed significant anti-inflammatory
activity comparing to control. The two doses of Hyptis
suaveolens extract (250 and 500mg/kg) started
suppression of oedema (p<0.05) significantly after 3h of
carrageenan injection as compared to control showing
significant inhibition of oedema, respectively. Lower dose
(250 mg/kg) also suppresses edema formation when
compared to control but unable to reach significant level
as 500 mg/kg extract. The group which received the
Indomethacin showed significant (p<0.01) inhibition of
inflammation starting from 3 h post carrageenan injection.
Rats extracts showed dose dependent inhibition of paw
edema.

Table 1. Anti-inflammatory effects of orally administered aqueous extract of Hyptis suaveolens on carrageenan-induced mice paw edema
Time (Hr)
Groups Dose
1 2 3 4 5
Control 0.5 ml/kg 0.82+0.33 1.92+0.28 1.73+£0.3 1.38+0.21 1.314+0.22
Indomethacin 10mg/kg 0.46+0.4 0.44+0.3 0.34+0.5 0.26+0.6 0.21+0.2%**
AEHS 250mg/kg 0.50+0.15 0.55+0.2 0.39+0.15 0.34+0.08 0.30+0.05%*
AEHS 500mg/kg 0.48+0.05 0.41£0.08 0.36+0.2 0.28+0.15 0.2540.04**

Values are expressed as mean+ SEM. Test and standard groups were compared with control group. Statistical comparison was performed using analysis
of variance (ANOVA) followed by t- test. P <.05; *xP <.01; »#*P < .001, when compared with control groups.

M Control 0.5 ml/kg

B Indomethacin 10mg/kg

Paw volume{ml)

AEHS 250mg/kg

1 2 3
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Figure 1.
volume measurement)

Anti-inflammatory effects of orally administered aqueous extract of Hyptis suaveolens on carrageenan-induced mice paw edema. (Paw
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Table 2. Anti-inflammatory effects of orally administered aqueous extract of Hyptis suaveolens on carrageenan-induced” mice paw edema. (%
oedema inhibition)

%Inhibition of inflammation at time(Hr)
Groups Dose
1 2 3 4 5
Indomethacin 10mg/kg 43.90 77.08 80.35 81.16 83.97
AEHS 250mg/kg 39.02 71.35 77.46 75.36 77.10
AEHS 500mg/kg 41.46 78.65 79.19 79.71 80.92
90.00
80.00
70.00
8
= 60.00
2
£ 50.00 B Indomethacin 10mg/kg
©
§ 40.00 m AEHS 250mg/ke
]
% 30.00 = AEHS 500mg/kg
ES
20.00
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1 2 3 4 5
Time(Hr)

Figure 2. Anti-inflammatory effects of orally administered aqueous extract of Hyptis suaveolens on carrageenan-induced mice paw oedema. (%
oedema inhibition)
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Figure 3. Staircase climbing activity of carrageenan induced experimental animals
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Figure 4. Motility of carrageenan induced experimental animals

4.2. Stair Climbing Activity

Controlled carrageenan (Group 1) rats caused
hyperalgesia. Their staircase activity has been 0.5+0.54,
although their maximum score had been 2.83340.408
(static significant; P <0.001) for Indomethacin treated
animals. Aqueous extract treatment of Hyptis suaveolens
increased  significantly stair climbing score of
2.666+£0.516 as well as 1.666+0.516 at 500mg/kg and
250mg/kg respectively (Figure 3) (significant at P <
0.001).

4.3. Motility

The motility score tested the rat’s walking capacity to
climb the staircase at peak inflammation. Animals
administered with 500mg/kg of plant extract have been
demonstrating the 1.42 + 0.489 highest score (significant
at P<0.001) after comparing with Indomethacin received

group. Score for carrageenan rats was found to be 0.14 +
0.244. This was found to be the lowest when comparing
all groups. (Figure 4)

4.4. Cytokine Assay

It was found that the TNF-a as well as IL-6 levels in
Serum in control animals (Group-I) were high, that is,
648.23 + 0.121pg/mL as well as71.41 + 0.108pg/mL,
respectively, whereas this group has been demonstrating a
lowest IL-10 value (12.18 £ 0.005pg/mL). On the contrary,
treatment with plant extract at 250mg/kg and 500mg/kg
reduced statistically the TNF- a and IL-6 in Group III as
well as Group IV at P <0.001. For IL-6 along with TNF-a
lowest value have been observed in Group IV at
62.15+£0.142pg/mL, 544.1540.031respectively ~ and
simultaneously increased levels of IL-10 at 23.16+0.034
pg/mL was observed(Table 3).
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Table 3. Effect effects of orally administered Ethanolic extract of Hyptis suaveolens on cytokines expression (pg/mL)

Groups IL-6 TNF-a IL-10”
Control 71.41£0.108 648.23 £0.121 12.18 £0.005
Indomethacin 59.96+0.113%** 501.42+0.231%** 27.37+£0.015%**
AEHS 250mg/kg 65.34+0.054* 589.68+0.212* 18.43+0.089*
AEHS 500mg/kg 62.15+0.142%** 544.15+0.031** 23.16+0.034**

Values are expressed as meant SEM. Test and standard
groups were compared with control group. Statistical
comparison was performed using analysis of variance
(ANOVA) followed by t- test. *P < .05; ##P < .01; #*+P
<.001, when compared with control groups.

5. Conclusions

In this study, Aqueous extract of Hyptis suaveolens
whole plant has been shown for inhibiting inflammation
in carrageenan-induced rat paw edema model. It may be
concluded that Hyptis suaveolens Aqueous extract, whole
plant is beneficial therapeutically for inflammatory
conditions treatment as well as rationalizes the traditional
utilization of such plant as an anti-inflammatory agent.
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