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This study aims to determine the therapeutic effect of Peronema canescens leaves extract (PCLE) on improving the
immune system and anti-inflammatory applications in the incidence of acute respiratory distress syndrome (ARDS) as a
model of COVID-19 disease. Rats were given induction of 5 mg/kg bw by treatments for 14 days with lipopolysaccharide.
Examination of locomotor activity and clinical was observed every day and on the 7th and 14th days, the hematological
parameters were completely tested. There was a decrease in the pneumonia index and the percentage of relative lung
weight compared to the negative control group (p <0.01 and p < 0.05). The complete results in the Imboost® and PCLE
groups showed a significant increase in total white blood cells compared to the negative control group (p <0.01). In the
percentage of lung capacity scoring (%), all test groups experienced a very significant increase compared to the negative
control group (p < 2.2 x 107'%). The proinflammatory cytokine biomarker tumor necrosis factor-a (TNF-o)) showed a
significant decrease in all test groups compared to the negative control (p < 0.01 and p < 0.05). The PCLE effectively
treated pneumonia or reduced lung damage due to ARDS as indicated by macroscopic observations, hematological
examinations, decreased levels of the proinflammatory cytokine biomarker TNF-a, and histology in rats.

histopathology.

INTRODUCTION

Inflammation in the respiratory tract is one of the
symptoms of acute respiratory distress syndrome (ARDS).
Although inflammation is one of the body’s responses to a type
of infection, an excessive (high) inflammatory response can
result in fatal things to the body’s physiological system, such as
acute infection with severe acute respiratory syndrome virus 2
(SARS-CoV-2), avian influenza, and several other acute infectious
diseases. ARDS is a severe respiratory condition in approximately
10% of intensive care unit patients during the global COVID-19
pandemic (Fiala ef al., 2020).
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Several types of care and treatment for ARDS have
high costs, risks, and mortality rates. In addition, the process of
accessibility, practicality, and ease of therapy is relatively low.
These make the ARDS condition more severe and difficult to treat
appropriately in healthcare facilities such as hospitals, clinics,
or community health centers in conditions of the COVID-19
pandemic and other infectious causes as it is today (Jo et al.,
2020; Kumar and Trivedi, 2021; Mastutik ef al., 2022; Matthay
etal.,2012; Prakoso et al.,2021; Putra et al., 2021; Randolph and
Barreiro, 2020). Patients who failed to improve had significantly
higher levels of proinflammatory cytokines at the onset of the
disease (Soncini ef al., 2018). Various therapeutic interventions
or treatments have been sought and developed to increase the
cure rate or prevent lung organ injury in patients with ARDS to
improve patient survival (Soncini et al., 2018).

Peronema canescens leaves have great potential as
anti-inflammatory and immunomodulatory because they have
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intense antioxidant activity according to previous scientific
studies and contain flavonoid compounds, saponins, and
polyphenols that strongly associate with anti-inflammatory and
immunomodulatory efficacy (Latief er al., 2021a; Maigoda
et al., 2022; Purkon et al., 2021). Some scientific studies for
preclinical (in vivo) pharmacological activity on P. canescens
leaves that have been carried out include the following: anti-
inflammatory activity by induction of carrageenan compounds
in rats with inflammatory inhibition of 87.78% (Latief et al.,
2021a), antidiabetic activity in monohydrate-induced rat (Latief
et al., 2021b), antihyperuricemia in rat (Latief et al., 2021c),
immunostimulatory in vivo (in rat) and in vitro (Dillasamola
etal.,2021), antibacterial, antiplasmodial, and cytotoxic activities
in vitro (Ningsih and Ibrahim, 2013; Suwandi et al., 2018).
Meanwhile, research results related to anti-inflammatory testing
in animal models testing ARDS induced by lipopolysaccharides
(LPSs) in rats have not been carried out until now.

Thus, this study aims to determine the effect of giving
P canescens leaves extract (PCLE) (Sungkai/Jati Sabrang/Ki
Sabrang leaves for the term in Indonesia) in regulating the immune
system (immune system) on the incidence of ARDS as a model
of COVID-19 disease (Maigoda et al., 2022). ARDS disease
disorders were induced by induction in the test animal model of
Wistar strain male rats with LPS compounds (Ilyas et al., 2019;
Lee et al., 2019). Some of the parameters observed in this study
include clinical parameters (preclinical), complete hematological
examination, levels of proinflammatory biomarkers, such as
cytokines tumor necrosis factor-alpha (TNF-a), and histological
examinations to see the rate of repair/recovery from damage
to the lung organs due to LPS induction (Ikawati ef al., 2014;
Laksmitawati et al., 2017; Shin et al., 2016; Toklu et al., 2010;
Zubaidah et al., 2021).

MATERIALS AND METHODS

Materials and dosages

The dose of LPS as an inflammatory inducer in
the respiratory system used was 5 mg/kg bw, according
to research conducted by Lee et al. (2019). Imboost® is an
immunomodulatory drug product produced by PT. Soho Global
Health contains 250 mg of Echinacea purpurea extract and
10 mg of zinc picolinate for each tablet (Mahadi et al., 2018;
Tristantini et al., 2021). Moreover, P. canescens leaves are
obtained from Bengkulu Province, Sumatera Island, Indonesia.

Test animals

The test animals used were 30 Wistar strain rats
obtained from the iRATco Veterinary Laboratory, Bogor,
Indonesia, randomly grouped into 6 groups, with the details
of the group division as shown in Table 1. In originality, the
most suitable test animal model for LPS-induced COVID-19
pneumonia or ARDS testing (from Escherichia coli) was in
a golden Syrian hamster test animal (Mesocricetus auratus)
that had a high degree of similarity between ACE2 hamsters
and human ACE2 (hACE2). However, in this study, a slight
modification was made to replace the test animal model due
to the limitations of obtaining the test animal (Gruber ef al.,
2022). The test animals were rats of male sex and 8 weeks old
with a body weight of about 200 g, which were obtained from
the iRATco Veterinary Laboratory Services animal breeding
facility. Six test groups consisting of five test groups were
induced with LPSs at a dose of 5 mg/kg bw on day 7. Then after
the induction process, the five test animal groups were given
their respective test preparations for 5 days. In comparison, one
more group is a normal control group.

The test animals were placed in individual cages with
an area of 625.5 cm?and a height of 18.7 cm. Each group of test
animals containing five rats was placed in one cage. The animal
cages were tested using an air handling unit with an air speed of
60 air change per hour. And for temperature control, humidity
is regulated with an air conditioner with a temperature range
of 22°C + 3°C and humidity in the range of 55%—68%. The
cage’s base is a clean-dry husk that is free of pests and has been
irradiated with ultraviolet radiation. The light source comes
from a lamp (artificial light) with a duration of 12 hours of
light and 12 hours of darkness. This is done because the rat test
animal is a nocturnal animal with a 24-hour circadian rhythm
with 12 hours of darkness and 12 hours of light. Furthermore,
this animal is nocturnal for exploration, eating, and drinking
(Poulos and Borlongan, 2000; Soares-Cunha ef al., 2018).

During acclimatization, the feed used standard
laboratory feed for rodents with 18% crude protein and 5.7%
fat. The drinking water provided is in accordance with the
drinking water normally drunk by humans, which is available
constantly, sufficient, clean, fresh, and uncontaminated (Purkon
et al., 2021). Feed and drink were given to the test animals
as desired (ad libitum) (Gong et al., 2019; Ilyas et al., 2019).
Before the experiment was carried out, the test animals were
acclimatized in the animal cages for approximately 7 days

Table 1. Division of treatment groups in rat test animals.

Group Code Treatment Induction Amount of samples (n)
Normal N Physiological NaCl 2 ml No 5
Negative control NC LPS 5 mg/kg bw, Physiological NaCl 2 ml Yes 5
Imboost® I LPS 5 mg/kg bw, Imboost 78.4 mg/kg bw Yes 5
Vitamin C vC LPS 5 mg/kg bw, Vitamin C 78.4 mg/kg Yes 5
Vitamin C + boost VCI LPS 5 mg/kg bw, Vitamin C 39.2 mg/kg, and Imboost 39.2 Yes 5
mg/kg gastric sonde
P. canescens leaves extract PCLE LPS 5 mg/kg bw, PCLE 78.4 mg/kg Yes 5
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(Purkon et al., 2021; Sinam et al., 2016). Animals that die in the
middle of the study will be subjected to a necropsy to determine
the cause of death of the test animal. Organ samples were stored
in 10% neutral buffered formalin and then histopathologically
processed using paraffin embedding (Seger et al., 2018).

ARDS induction test

The process of induction of ARDS as a model of
COVID-19 disease was carried out by administering LPS (E.
coli 0111: B4, L 2630 from Sigma-Aldrich) as much as 5 mg/kg
bw intratracheal which was carried out by a doctor experienced
animal. The protocol carried out is as rats were anesthetized
with ketamine 90 mg/kg bw and xylazine 10 mg/kg bw and
disinfected on the skin under the neck with 70% alcohol. The
skin is slashed, and the muscle is exposed to open the trachea.
LPS as much as 5 mg/kg bw in 0.2 ml saline is injected slowly
into the trachea. This preclinical (in vivo) testing model was
carried out according to Lee et al. (2019).

Examination and clinical analysis process for the respiratory
system, complete hematology and TNF-a cytokines, and
histopathological analysis in test animals

Preclinical

Clinical analysis was carried out every day both before
the induction of ARDS to determine whether there were signs
of toxicity from the test material and after the induction process
to determine the effectiveness of the test material in reducing
the severity of ARDS disease preclinically. The clinical analysis
includes behavior, motor activity, respiratory rate, and signs of
pneumonia from nostril discharge.

Analysis of complete hematology and TNF-a cytokines (using
ELISA)

The sampling process was carried out on day 0, day
7 (before induction), and day 14 (or day 7 after induction).
Blood was drawn from the retroorbital vein/plexus of the eye
and collected in an ethylenediamine tetraacetic acid tube for
hematological analysis and in a tube without anticoagulant for
serum collection. The hematological analysis includes red blood
cel/RBC (total RBC, hemoglobin/Hb, hematocrittHCT, mean
corpuscular hemoglobin /MCH, mean corpuscular hemoglobin
concentration/MCHC), platelet distribution red cell distribution
width (RDW), platelet distribution width (PDW), and analysis of
leukocytes (total leukocytes, lymphocytes, neutrophils, monocytes,
basophils, and eosinophils). Hematology analysis was carried
out with a hematology analyzer with the brand/type BC2800Vet
Mindray. The serum was isolated by centrifuging blood at a speed
0f 2,500 rpm for 10 minutes and the serum was separated from the
blood object. The enzyme-linked immunosorbent assay (ELISA)
analysis process for TNF-cytokines was carried out following the
instruction manual of the prepared kit (Laksmitawati et al., 2017).

Histopathological analysis process

The process of taking lung organs was carried out on the
14th day (last day) of treatment. Observations on lung damage,
including bleeding, inflammation, and fibrosis as a result of ARDS
modeling were performed preclinically (Koksel ez al., 2004).

Statistical analysis

Multiple comparison methods on independent data
were used to determine data normality, equality variance, and
the right type of statistical test. This statistical processing is
carried out using R software ver. 3.6.1.

RESULTS AND DISCUSSION

Figure 1 shows that in vitamin C and PCLE, the average
percentage increase in body weight of the test animals on the
7th and 14th days was highest compared to the negative control
group, which was only given ARDS inducer. This research shows
a correlation between maintaining/increasing weight, food intake,
and appetite with efficacy from immunomodulators compared to
negative control groups that are only infected/induced with certain
pathogens. The relative weight percentage (%) was calculated
by dividing the lung weight of each treatment group by the final
body weight multiplied by 100% (Deyno et al., 2020; Dongmo
et al., 2019; Kpemissi et al., 2020). ARDS is a common disease
disorder with a serious medical emergency level with many
pathological symptoms (Fiala et al., 2020; Layne et al., 2018;
Masisi et al., 2021). One of the symptoms/syndromes of ARDS is
inflammation of the lung tissue that causes edema around the lung
organs and stiffness of the lung tissue, thereby interfering with
CO, elimination and causing hypoxemia (Soncini ez al., 2018).

In patients with respiratory system disorders such
as COVID-19 patients, vitamin C is one type of supplement
that is widely used in the treatment of COVID-19 because it
has very strong antioxidant activity and can reduce oxidative
stress and inflammation. In addition, vitamin C has the effect
of increasing vasopressor synthesis, immune system, and
endovascular function and provides epigenetic immunological
modification (Muliyani et al., 2022). Vitamin C cannot be
produced by the human body but can be obtained/processed
from foods in the form of vegetables, fruits, or vitamin C
supplements. Excessive consumption of vitamin C will not
be absorbed and not metabolized but will be directly excreted
through the kidneys (Koomson, 2018). Imboost®is also a type
of supplement that is widely used in Indonesia because it
contains dried herb extracts of E. purpurea and zinc picolinate
in the form of film-coated caplets. This supplement is widely
used to increase endurance (immunomodulator), which

Anova, p = 0.00076
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Figure 1. Graph of the percentage curve for a weight gain of test animals after
ARDS induction on day 7 and after administration of test preparations for each
group of test animals on day 14.
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functions to prevent illness due to infection and accelerate the
healing process (Muliyani ef al., 2022).

Testing the anti-inflammatory activity of the
ethanolic extract of PCLE in animal models of rats with
ARDS induced by LPS compounds to determine the rate of
recovery in improving clinical conditions, biomarker levels,
and histopathological damage to lung organs compared to the
negative control group which was induced only with LPS but
not given the test preparation. The results of clinical conditions

Table 2. Results of clinical examination analysis process on test
animals (preclinical) on PCLE testing.

No. sample Number of
ID samples (n)

1,2,3,4,5 5

Group Clinical abnormalities

Normal (N) Normal
Kyphosis and inactivity - -
Pain is marked tail standing - -
Eyes popping out - -
Spasm - -
Dead - -

Negative Normal - -

control (NC) Kyphosis and inactivity 1,2,3,4,5 5
Pain is marked tail standing - -
Eyes popping out - -
Spasm - -
Dead - -
Imboost® (1) Normal 1,2,3,4,5 5
Kyphosis and inactivity - -
Pain is marked tail standing - -
Eyes popping out - -
Spasm - -
Dead - -
Vitamin C (VC) Normal 1,2

Kyphosis and inactivity - -

Pain is marked tail standing - -

Eyes popping out - -

Spasm - -

Dead - -

Vitamin C + Normal 1,2,3,4,5 5

Imboost™ (VCD) Kyphosis and inactivity - -
Pain is marked tail standing - -
Eyes popping out - -
Spasm - -
Dead - -
PCLE Normal 1,2,3,4,5 5
Kyphosis and inactivity - -
Pain is marked tail standing - -
Eyes popping out - -
Spasm - -

Dead - -

in test animals (preclinical) are summarized in Table 2. In
examining the preclinical and locomotor activity abnormalities,
all test groups and normal groups looked normal. However,
in the negative control group, the test animal looked more
inactive, and there was a curvature display on the spine of the
test animal in the negative control group, which made the upper
back look abnormally rounded/bent (kyphosis). This indicates
that the negative control group was seen that the test animals
endured the pain/appearance of sepsis symptoms due to the
induction process with LPSs which are endotoxins/part of
the bacterial membrane, without any significant improvement
conditions compared to other test groups (Fiala ef al., 2020).
Moreover, the results of the examination of pulmonary organs
macroscopically can be seen in Figure 2, observing the
infiltration of inflammatory cells, congestion, and pneumonia
(which refer to exudation at a microscopic level), as well as

Figure 2. The results of macroscopic observations of the lungs in each
treatment group include: (a) normal group (N), (b) negative control group (NC),
(c) Imboost® group (I), (d) group of vitamin C (VC), (e) group vitamin C +
Imboost® (VCI), and (f) group PCLE.

2.0 Anova, p = 0.0061
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Figure 3. Percentage of relative weight (%) in all treatment groups. Marking *
has a significantly different p value (p 0.05) and ** has a significantly different
p value against the negative/NC group (p 0.01). VC = vitamin C, VCI = vitamin
C + Imboost®, and PCLE = P. canescens leave extract.
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desquamation in the bronchial epithelium, which is ensifematus
especially seen in the negative control group. In contrast, in
the test group, it looks relatively normal. This can occur in the
lung organs caused by irritant compounds, infectors/pathogens
(such as membranes/endotoxins of LPSs), allergen inhalations,
and toxic reactions of certain drugs (Revercomb et al., 2020;
Swain et al., 2020). Microscopic observation continued with
histopathological examination of the lungs in various treatment
groups in Figure 5. Then a scoring test was carried out on lung
capacity by observing 20 fields of view. In Figure 5, the results
of the histological scoring analysis/examination of lung tissue
can also be used to confirm the incidence of edema, bleeding,
and inflammation in the lungs.

Acute mucosa inflammation with a picture of
infiltration of inflammatory cells/leukocytes that then form
edema, and destruction of the walls of the alveoli with high
severity in the negative control group, while in the test group,
it looks relatively normal. This is because ARDS can cause
symptoms of bilateral pulmonary infiltration radiographically,
interfering with progressive respiratory failure, decreased
arterial oxygen pressure, and hypoxemia (Lee et al., 2019). The
index of pneumonia was measured by weighing the dry and wet
weight of the test animal’s lungs, the dry weight divided by the
wet weight multiplied by 100%. The results of the observations
can be seen in Figure 4. In the results, the percentage of edema
index (%), the normal control group, vitamin C (VC), and
Imboost (I) differed very significantly (p < 0.01). The PCLE
group and the combination of vitamin C and Imboost® (VCI)
differed significantly (p <0.05) compared to the negative control
group. This indicates that the entire test group can reduce the
incidence of inflammation/anti-inflammatory from the results
of the edema index (%) obtained (Latief ef al., 2021a; Soncini
etal., 2018). Figure 6 shows the results of lung capacity scoring
(%) in all groups of test preparations that experienced a very
significant difference against the negative control group (p
value <2.2 x 107" or p value < 0.00000000000000022). So, the
test preparation group for the process of edema, bleeding, and
inflammation decreased significantly compared to the negative
control group.

70 Anova, p = 0.00064
60
50 ‘.

40 ) ﬁ ) —

30

Edema Index Percentage (%)

.
LPS Control vC Imboost®™ VI PCLE
(LO)

Normal (N)

Figure 4. Percentage of pneumonia index in all treatment groups of test
animals. Marking * has a significantly different p value (p 0.05) and ** has
a significantly different p value against the negative/NC group (p 0.01). VC =
vitamin C, VCI = vitamin C + Imboost®, and PCLE= P. canescens leave extract.

Figure 5. Comparative description of lung histopathology in various treatment
groups, which include (a) normal control group (N), (b) negative control group
(NC), (c) Imboost® &ev (1), (d) group of vitamin C (VC), (e) the combination
group of vitamin C and Imboost® (VCI), and (f) PCLE group.

100 Anova, p < 2.2e-16
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Figure 6. The results of the percentage of lung capacity scoring in all test
treatments (%) with the results of statistical analysis of the negative group (p
value <2.2 x 107'%).

Currently, intratracheal induction with LPS in murine
animal models is the standard strategy used. This is because
LPS is an endotoxin compound that can induce certain immune
responses, such as increased neutrophil migration, levels
of cytokines TNF-a, IL-6, IL-8, and several other immune
response compounds. The use of LPS compounds in this
model to induce the formation of respiratory tract inflammation
mimics the characteristics of moderate-to-severe ARDS in
humans (Henderson et al., 2017; Matthay et al., 2012). In
the development of this model, it also induces lung organ
damage without causing systemic problems. In addition to
inflammation or edema, on ARDS-induced results, animal
models experienced hypoxemia, decreased lung volume, and
decreased capacity to eliminate CO, compounds (Fiala et al.,
2020). Based on the anatomy and physiology of the respiratory
system in rats, which did not differ significantly between the
male and female sexes, male test animals with consistent age
and weight ranges were used as test samples (Fiala et al., 2020;
Sadek, 2012).
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Several previous studies reported that SARS-
CoV-2 can cause severe symptoms of illness and death due
to a hyperinflammatory response. A multiplex rapid cytokine
level examination process was carried out to measure serum
interleukin (IL)-6, IL-8, TNF-a, and IL-1p in hospitalized
patients suffering from COVID-19 (coronavirus disease in
2019) at the Mount Sinai Health System in New York (n =
1,484), which explained that increased serum levels of IL-
6, IL-8, and TNF-a had a higher survival rate and shorter
hospitalization time. So, serum levels of IL-6 and TNF-a are the
correct predictive parameters in the severity and mortality of
COVID-19 patients. These findings were validated in a second
group of patients (n = 231) (Valle et al., 2020).

In another study, two types of cytokines, namely IL-6
and IL-10 from 13 other tested cytokines, can prove that these
two compounds can be predictive diagnostic compounds in
increasing IL-6 and IL-10 levels to see a decrease in symptoms
of COVID-19 at considerable risk. The two compounds have
shown that the standardized mean difference data is significantly
different, with an accuracy rate of ~92% as a covariate through
various previous tests (Dhar et al., 2021).

As seen in Figure 3, the result of calculating the
percentage of edema index (%) has a function as an indirect
measurement of edema in the lungs, where a higher percentage
of edema index (%) indicates more fluid accumulation in lung
tissue as seen in the most negative control group (NC) compared
to all test preparations significantly (p < 0.01 and p < 0.05).
In the negative group (NC), there is also a correlation between
impaired lung function due to decreased gas exchange of O,
and CO, in the alveolus (Deyno et al., 2020; Qian et al., 2021).

One of the hematological observation parameters for
the occurrence of inflammation is increased production and

migration of leukocyte cells (including neutrophils) from the
blood circulation in the area of inflammation (Latief et al.,
2021a). On the results of histological examination, especially
in the negative group (NC), all samples of the lung organs of
the group experienced bleeding, inflammation, and edema in
their lung organs (Tables 3 and 4). This is in accordance with
research from Fiala ef al. (2020), which showed that after 24—
36 hours of the induction process, the test animals, in addition
to experiencing significant physical and clinical symptoms of
ARDS from moderate-to-severe categories but also histological
test results, showed significant pneumonia and moderate-
severe inflammation of the lungs (Fiala et al., 2020). The dose
of LPS in the induction process must also be precise in its
administration because if it is given in excessive doses, it can
cause test animals to die, or when LPS is given at low doses, it
cannot cause significant ARDS symptoms (Calder, 2020; Lee
etal.,2019).

The potential mechanism is the properties of
bioactive compounds of PCLE, such as alkaloids, flavonoids,
saponins, tannins, and steroids, which play important
roles in downregulating the secretion level and protein
expression levels of interferon a/B in macrophages inhibit the
proliferation of the virus and improve pulmonary interstitial
edema caused by endotoxin, the study of meta-analysis
of randomized controlled trials (Liu and Huang, 2016).
Furthermore, plant products/herbs demonstrate protective
effects in cardiovascular diseases by attenuating damage in
cardiomyocytes, endothelial cells, vascular smooth muscle
cells (VSMCs), and macrophages/monocytes. In VSMCs,
plant products/herbs show the beneficial effect by inhibiting
the expression or activity of contractile and structural proteins,
modulating the expression of extracellular matrix (ECM)

Table 3. Examination data on hematology and statistical processing of all test treatment groups on day 7.

Groups (n =5)

Parameters .

Neg. control (NC) Imboost® (I) vC VCI PCLE Normal (N)
WBC (10%/ul) 18.69 £ 1.10 13.66 £ 0.96** 13.65 +4.39 20.93+3.94 11.88 +0.61%* 12.48 £ 0.91%*
RBC (10"/1) 6.87 +0.09 6.72 +0.33 6.56 £0.17 6.55+0.15 7.13+£0.40 7.05 £ 0.50
Lymphocytes (%) 69.24 +5.42 50.54 +3.19% 58.10 + 5.98 6132+4.42 55.56 +4.02 66.32 £ 3.60
Neutrophils (%) 23.68 +4.36 40.24 +£3.12% 34.58 +£5.45 33.20+3.82 34.92 £3.36 26.84 +3.32
Monocytes (%) 7.08£1.15 9.18 £ 0.61 7.32+£1.23 5.48 £0.64 9.52+£0.74 6.84 +£0.33
Hemoglobin (g/dl) 13.46 £ 0.07 14.00 + 0.53 13.68 +0.45 14.00 +0.58 14.02 +£0.56 14.06 £0.72
HCT (%) 39.76 £0.19 41.18+1.36 40.92 +1.01 41.66 +1.24 41.96 £2.26 40.76 +1.95
MCV (1) 57.90 £ 0.49 61.52 £ 1.22% 62.44 £ 0.81%* 63.56 £ 0.52%*** 58.84 £0.87 58.32+2.03
MCH (pg) 19.62 +0.17 20.92 +0.39* 20.84 £0.32* 21.36 £0.41%* 19.74 £ 0.55 20.10 £ 0.59
MCHC (g/dl) 33.88£0.10 34.00+0.19 33.40 +0.32 33.60 +0.42 33.50 £ 0.62 34.48 £ 0.44
PLT (10°/1) 598.04 + 149.60 657.80 + 84.47 569.80 £ 21.46 757.80 + 78.50 476.20 +98.94 632.20 £ 59.63
PDW (%) 8.70 £ 0.36 9.32+0.49 8.38+0.43 7.60 + 0.38 8.58 £ 0.36 8.10+0.47
RDW-CV (fl) 17.24 £0.39 18.10 +1.02 17.06 +0.43 15.40 + 0.96 15.98 £0.12* 17.36 £0.97

*Has a significantly different p value (p 0.05), ** has a significantly different p value (p 0.01), and **** has a p value that is significantly different from the control

group negative/NC (p 0.0001).

This value indicates the mean + SEM (standard error of the mean). VC = Vitamin C, VCI = Vitamin C + Imboost®, and PCLE = P. canescens leave extract. WBC =
white blood cells, RBC = red blood cells, HCT = hematocrit, MCV = mean corpuscular volume, MCH = mean corpuscular hemoglobin, MCHC = mean corpuscular
hemoglobin concentration, PLT = platelets, PDW = platelet volume distribution width, and RDW = red cell distribution widths.
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Table 4. Examination data on hematology and statistical processing of all test treatment groups on day 14.

Groups (n=5)

Parameters

Neg. Control (NC) Imboost® (I) vC VCI PCLE Normal (N)
WBC (10%/ul) 21.21+£2.07 18.48 £2.41 16.38 £2.85 19.40 £2.94 12.15+3.12* 12.48 +£0.91%*
RBC (10"/1) 5.96 +0.98 6.21 +0.06 6.66 +0.41 5.83+0.33 6.21 +0.29 7.05+0.50
Lymphocytes (%) 52.04 +3.86 56.78 £4.33 57.42+5.71 41.30+3.77 60.66 £ 5.27 66.32 + 3.60*
Neutrophils (%) 38.22 £4.66 33.72+3.53 32.60 £4.56 46.24 +3.95 32.48 +£5.33 26.84 +£3.32
Monocytes (%) 9.74 + 1.46 9.50 + 1.31 9.98 £1.18 12.46 £ 0.83 6.86 £ 0.39 6.84 £0.33
Hemoglobin (g/dl) 12.00 +2.05 12.20 £ 0.47 13.36 £0.50 12.18 £0.54 12.62+0.32 14.06 £ 0.72
HCT (%) 34.94 +£5.59 35.72+1.23 39.44 +£1.26 36.90 £ 1.22 38.18+0.37 40.76 + 1.95
MCV (f1) 59.04+1.14 57.48 +1.84 59.72 £2.11 63.72+1.70 62.04 +3.08 58.32+2.03
MCH (pg) 19.98 +0.45 19.76 £ 0.74 20.24 £ 0.70 21.00 £ 0.30 20.48 +£0.92 20.10 £ 0.59
MCHC (g/dl) 33.82+0.83 3426 +0.28 33.86+0.32 33.00+0.53 33.10£0.61 3448 £0.44
PLT (10°/1) 766.20 = 108.23 773.60 +50.17 545.16 +143.52 849.60 +24.36 676.80 +32.76 632.20 +59.63
PDW (%) 7.84 +£0.33 8.88+0.16* 9.32+£0.52% 8.54 +0.49 9.16 £0.18* 8.10 +£0.47
RDW-CV (1) 20.80 + 1.44 19.00 +1.03 17.70 £ 1.50 17.84+£0.79 20.74 £ 0.94 17.36 £0.97

*Has a significantly different p value (p 0.05), ** has a significantly different p value (p 0.01), and **** has a p value that is significantly different from the control

group negative/NC (p 0.0001).

This value indicates the mean = SEM (standard error of the mean). VC = vitamin C, VCI = vitamin C + Imboost®, and PCLE = P. canescens leave extract. WBC =
white blood cells, RBC = red blood cells, HCT = hematocrit, MCV = mean corpuscular volume, MCH = mean corpuscular hemoglobin, MCHC = mean corpuscular
hemoglobin concentration, PLT = platelets, PDW = platelet volume distribution width, RDW = red cell distribution width.

50 Anova, p = 1.3e-07
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Figure 7. Analysis of the levels of cytokine TNF-a in rat serum for all
treatment groups, which included normal control group (N), negative control
(NC), vitamin C (VC), Imboost®, combination vitamin C and Imboost®(VCI),
and P. canescens leaves extract (PCLE).

proteins/glycoproteins, regulating calcium levels, attenuating
proliferation and migrations, alleviating inflammation, and
improving mitochondrial function (Liu and Huang, 2016;
Dillasamola et al., 2022).

The continuous production of inflammatory mediators
supported by proinflammatory cytokine compounds such as
TNF-a at the tissue level can maintain a longer inflammatory
state (Fig. 7). This can result in tissue injury and intra- and
extravascular coagulation (in the form of exudation) in
previously absent lobules, then undergoing mesenchymal cell
proliferation with prior ECM deposition. Affected lobules
(interalveolar, interstitial, and endovascular) can result in
an adaptive decline in lung tissue repair and end in fibrotic
conditions (Kumar et al., 2012; Soncini ef al., 2018).

CONCLUSION

The results showed the success of the experimental
animal model using the ARDS method with LPS at a dose
of 5 mg/kg bw. The ethanol extract of P. canescens leaves
effectively treats pneumonia or reduces the level of lung
damage due to ARDS, as shown in macroscopic observations,
hematological/biochemical examinations, and histology in rats.
The administration of PCLE has the same effect as vitamin
C and did not show a negative impact during the study based
on the clinical symptoms observed. However, the response
of inflammatory biomarkers has failed to improve after being
given the PCLE test substance.
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