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Abstract: The Thal Desert in Punjab, Pakistan, is known for being home to a number of plants, many
of which are utilized by the local natural healers to treat various inflammatory and non-inflammatory
conditions. However, no scientific studies to date have evaluated these plant-based therapeutics. Here
we report on the results of an antipyretic study of two plants from the Thal Desert, namely Fagonia
bruguieri and Tamarix dioica, in an animal model. Hydro-alcoholic extracts of the two plants were
tested for their ability to reduce pyrexia induced by Escherichia coli in rabbits. Rabbits were divided
into five separate groups for each plant extract tested, numbering five animals each. They included a
negative control group where animals were subjected to no treatment and a positive control group
subjected to the conventional treatment with 150 mg/kg paracetamol. Animals comprising the
additional three sample groups were treated with 100, 250, and 500 mg/kg of the experimental
medicines in the form of hydro-ethanol concentrates of Fagonia bruguieri and Tamarix dioica. The
treatment with the plant concentrates showed a highly positive antipyretic effect relative to both controls
in these animal trials. The average body temperatures of the animals 5 h after the treatment with either
Tamarix dioica or Fagonia bruguieri were significantly (p < 0.05) lower than those in both control
groups. The differences were not as significant at lower time points, suggesting that the plant extracts
exhibit slower pharmacokinetics and have a stronger and longer-lasting effect than the conventional
treatment. Another insight emerging from this study is that the hydro-ethanol concentrates of the plants
assessed in this examination exhibit a dose-dependent antipyretic effect. The antipyretic activity of
Fagonia bruguieri and Tamarix dioica is pronounced in an animal model. Further investigations of
these plant species emerge as imperative from this study.
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1. Introduction

The Thal Desert spans different districts of Pakistan, including Bhakhar, Khushab,
Jhang, Layyah, Khushab, and Muzaffargarh [1-5]. The tehsils of Thal are Noor Pur Thal, Mari
Shah Sakhira, Mankera, Hyderabad Thal, Dullewala, and Roda Thal. This area is found
between the latitudes of 31° 10" N and 71° 30" E in the Punjab area of Pakistan. Thal is a
subtropic dusty wasteland covering more than 190 miles in length, with the largest width of 70
miles. The ecosystem of Thal is variable [6 — 11]. Thus, the salt regions are to the north, while
there are also Chenab River flood fields to the west and Jhelum in the east, along the
mainstream of the Indus River. The floristic overview of the Thal Desert contains 86 medicinal
flora, including 248 plant species discovered so far and dispersed transversely across 166
genera and 38 families [12, 13].

One plant of this sandy desert worth referencing is Fagonia bruguieri, a yearly spice
with a place in the Zygophyllaceae family. It is typically found in the smaller clayey soil in the
desert space. Both Hakeems, the skilled natural healers from the Punjab region in Pakistan, and
regular folk have utilized this plant for the treatment of a variety of physiological symptoms,
including cholera, cough, thirst, fever, organ swellings, diarrhea, asthma, urinary releases,
typhoid, toothache, gastric issues, blood disorders, and skin rashes [13, 14]. The plant has an
unpleasant taste and is also anaphylactic against smallpox. Remotely, it is applied as a poultice
on tumors and other neoplastic outgrowths in the body. The leaves and the twigs of the plant
are also utilized in snake poison antidotes [13, 14]. The plant is also utilized as a food ingredient
and is diuretic, styptic, antipyretic, antidysenteric, antihepatotoxic, antiemetic, antiasthmatic,
emmenagogue, antibilious, etc. It is also a pain-relieving medicine, a tonic energizer, and an
abortifacient inducer of water buildup in the uterus [15, 16].

Another plant from the Thal Desert worth referencing is Tamarix dioica, which has a
place within the Tamaricaceae family and is a common yearly bush in the agrarian land on the
fringes of the Thal region. The plant is utilized to manage liver diseases, fever, asthma, cough,
bronchitis, heaps, and skin rashes [13, 14].

Although natural medicine professionals, aka Hakeems, commonly use these plants in
pharmacotherapies, there has been no scientific data accessible yet to prove the case in favor
of the adequacy of their use. Therefore, to test the appropriateness of using these two desert
plants against fever, we have decided to examine the antipyretic action of hydro-alcoholic
concentrates of Fagonia bruguieri and Tamarix dioica on E.coli-induced pyrexia in bunnies.

2. Materials and Methods

2.1. Plants collection.

A library of plant extracts possessing antimicrobial effects from the Thal desert of
Bhakkar, Sargodha, was consulted, and two species were selected for the study. These plants
were identified, collected, and dried in the shade for two weeks before further processing. The
deposition of a voucher specimen of these materials in a publicly available herbarium is
underway, but no information on it is available at the moment.

Table 1. Taxonomical and physiological details of the plant samples collected.

Botanical name Local name Family Parts used
Fagonia bruguieri DC. Dhahmasa Zygophyllaceae Whole plant
Tamarix dioica Roxb. ex Roth Lai, Jhau Tamaricaceae Areal Part
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2.2. Preparation of extracts.

The plant samples were washed cautiously with refined water and dried outdoors. The
dried plant material was processed down to a fine powder. The powder was immersed in
ethanol, with 500 g of the plant powder absorbing 3 liters of ethanol. Following multiple weeks
of aging, the doused material was separated, and the filtrate was pressed using a Rotatory
Evaporator Laborota 4000 device (Heidolph, Germany) at 40-45 °C.

2.3. Animals.

Sound hares of the Oryctolagus cuniculus strain weighing 1000-1300 grams were
utilized for the examinations. The creatures were housed under standard ecological conditions,
at the temperature of 22 + 3 °C, the regular light/dim cycles, and the standard eating regimen.

2.4. Preparation of E.coli suspension.

The unadulterated culture of Escherichia coli (E.coli) was received and grown at 37 °C
for 24 hours. The bacteria were tallied, and a single colony was picked, washed in ordinary
saline and re-refined on an agar plate, and grown for 24 hours. Once again, a single colony was
picked and re-refined in the supplement stock and grown for 24 hours. Tenfold dilution of the
suspended stock culture was performed using the ordinary saline solution so that the absolute
number of E.coli microorganisms in one ml of the solution was 1.3 x 10° [17, 18].

2.5. The antipyretic activity.

Fever in hares under scrutiny was caused by infusing the E.coli suspension through the
minor ear vein at the dose of 0.01 ml per kg body weight [17, 18]. The creatures displaying
elevated body temperature were separated into five groups having five animals in each group,
and orally treated as follows:

Group 1: Negative control: Given only vehicle (E.coli suspension 0.01 ml/kg)
Group 2: Positive control: Given paracetamol (150 mg/kg)

Group 3: Treatment group 1: Pyrexia treated with plant extract (100 mg/kg)
Group 4: Treatment group 2: Pyrexia treated with plant extract (250 mg/kg)
Group 5: Treatment group 3: Pyrexia treated with plant extract (500 mg/kg)

Rectal temperatures were measured hourly for 5 hours following the medication
administration.

2.6. The ethics statement.

All the experiments on live vertebrates conformed to the relevant institutional and
national guidelines and regulations and were approved by the appropriate regulatory animal
study committees.

3. Results and Discussion

3.1. Results.

The antipyretic impact of different dosages of the liquid concentrates of Fagonia
bruguieri, and Tamarix dioica was assessed relative to the negative control sample group
subjected to no treatment and the positive control sample group subjected to the treatment with
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a conventional antipyretic in the form of paracetamol. The hydro-alcoholic concentrates of both
species diminished the rectal temperatures of the febrile rabbits in a dose-dependent manner in
the 100 — 500 mg/kg body weight range. Regardless of the dose, it took 2 h for the plant extracts
to produce a significant temperature drop relative to the negative control, after which the
antipyretic effect continued for the next 3 h at least, regardless of the dose (Figures 1 and 2).
Every one of the dosages (100, 250, and 500 mg/kg) was potent in decreasing the animals'
rectal temperature. Most importantly, at the end of the fifth hour, the reduction in the
temperature was more effective than that induced by 150 mg/kg paracetamol as the positive
control. Still, the antipyretic effect was intensely dose-dependent. The 500 mg/kg dose showed
a greater reduction in the rectal temperature and for longer periods relative to the animals in
both the positive and the negative control groups.
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Figure 1. Dose-dependent effect of the hydro-alcoholic extracts of Tamarix dioica on E.coli-induced pyrexia in
rabbits.
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Figure 2. Dose-dependent effect of the hydro-alcoholic extracts of Fagonia bruguieri on E.coli-induced pyrexia
in rabbits.
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3.2. Discussion.

In the present examination, the antipyretic effect of hydro-alcoholic extracts of Fagonia
bruguieri and Tamarix dioica was studied in bunnies whose body temperature was elevated
with the use of infusion of E. coli. The outcomes showed that the doses of both plant extracts
(100, 250, and 500 mg/kg) delivered as hydro-alcoholic concentrates effectively decreased the
feverish creatures' rectal temperature. No significant difference between the hourly
temperatures of animals treated with these two plant extracts was detected, suggesting that they
have a similarly positive antipyretic effect. Most importantly, the extracts of both plants were
more effective than the traditional treatment in the form of paracetamol. Whereas paracetamol
at the dose of 150 mg/kg body weight was not able to produce a statistically significant
reduction in the temperature of the ill animals, 100 mg/kg dosages of both plant extract reduced
the rectal temperature relative to the control in a statistically significant manner (p < 0.05,
Tables 1 and 2).

Table 1. Antipyretic activity of Fagonia bruguieri plant extracts against E.coli-induced pyrexia in rabbits.

Rectal temperature (°F)
Injecting Drug
Treatment Dose/ E. coli administration | After drug
kg suspension
Oh 1h 2h 3h 4h 5h
Control 100.0+0.3 102.3+0.2 104.0+0.3 104.3+0.9 104.4+0.3 104.9+0.1
Treatments 100mg | 100.3+0.3 102.8 £ 0.2 101.5+0.1* 101.8 +0.1* 101.4 +£0.3* 102.8+ 0.4*
250mg | 100.4+0.6 103.8 +0.7 100.9 £ 0.5* 101.0 £ 0.2* 101.0 £ 0.7* 101.9+0.7*
500mg | 1004 +0.4 103.8+0.4 100.5 + 0.6* 100.6 £ 0.2* 100.6 £ 0.1* 101. £ 0.4*
Paracetamol 150mg | 100.2 £0.5 103.3+0.3 101.1 £ 0.2* 101.8+0.2* 101.9 £ 0.2* 103.0+0.8

Mean = SEM, * P < 0.05

Table 2. Antipyretic activity of Tamarix dioica plant extracts against E.coli-induced pyrexia in rabbits.

Rectal temperature (°F)
Injecting Drug
Treatment Dose /kg | E. coli administration After drug
suspension
0h lh 2h 3h 4h 5h
Control 100.0+0.3 102.3+0.3 104.0+0.2 104.3+04 104.4+0.2 104.9+0.1
Treatments 100mg 99.9+0.3 102.9+04 103.1 £+ 0.4* 103.1+0.1* 103.2 £ 0.2* 103.2+ 0.6*
250mg 99.9+0.7 103.8+04 103.0 £ 0.6* 102.1 £0.3* 101.7+ 0.6* 101.6 £ 0.5*
500mg 100.5+0.3 103.9+0.8 103.1 £ 0.6* 102.0 £ 0.3* 101.7 £ 0.1* 101.5+0.5*
Paracetamol 150mg 100.4+0.3 103.9+0.3 101.5+0.3* 101.7 £ 0.3* 102.6 £ 0.8 103.7+£0.2

Mean + SEM, * P < 0.05

Pyrexia is not specifically an infection; rather, it indicates various sicknesses normally
brought about by infections or autoimmune conditions. More specifically, fever is believed to
be caused by certain endogenous substances, including prostaglandins [19 - 21]. The
antipyretic effect is generally exhibited by compounds that inhibit prostaglandin biosynthesis
[22]. Consequently, the antipyretic activity of hydro-alcoholic concentrates of Fagonia
bruguieri and Tamarix dioica is likely to involve their restraint of prostaglandin biosynthesis.
If so, the results of the present examination would concord with the earlier findings by Hukkeri
et al. [23], Reanmongkol et al. [24], and Lakshman et al. [25] but are also in congruity with
the findings of Olajide et al. [26], Chattopdyhyay et al. [27], and Arul et al. [28].

All in all, the outcomes of the current investigation demonstrated that the hydro-
alcoholic concentrates of Fagonia bruguieri and Tamarix dioica exhibit a definitive
subordinate antipyretic action. The findings confirm the validity of the approach pursued by
the aforementioned Hakeems and common folk in utilizing these plants to reduce fever. Further
examinations of these plant extracts are encouraged to more fully understand their modes of
action and the greater variety of medicinal effects that they may display in people.
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4. Conclusions

The diversity of the global flora is constantly declining, yet incredible sources of
medicinal effects are present in many species that undergo this population decline. Two such
species from the Thal Desert in Punjab, Pakistan, were assessed in this study for their
antipyretic effect on rabbits. The treatment with the plant concentrates showed a highly positive
antipyretic effect relative to both the negative and the positive control in these animal trials.
The average body temperatures of the animals 5 h after the treatment with either Tamarix dioica
or Fagonia bruguieri were significantly (p < 0.05) lower than those in both control groups. The
plant extracts also displayed a pronounced dose-dependent antipyretic effect in the 100 — 500
mg/kg body weight range. Both of these plant species exhibit pronounced pleiotropies in their
medicinal effects, and the continued investigation of this plethora of other effects is encouraged
based on these findings.
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