Research Paper

Standardization Study and Anti-inflammatory Effect of

Erkhem-8 Herbal Tablet

G. UUGANTSETSEG, B. DEJIDMAA', T. ALIMAA, CH. CHIMEDRAGCHAA', CH. ERDENECHIMEG?*

Mongolian National University of Medical Science, Ulaanbaatar 14210, ‘Department of Pharmacology,
2Department of Chemistry and Technology, Research Canter, Institute of Traditional Medicine and Technology,

Ulaanbaatar 17042, Mongolia

Uugantsetseg et al.: Quality Control and Reduction Inflammatory of the Erkhem-8

Erkhem-8 herbal tablet, named BTSO BO BRGYAD in Tibetan, is prescribed for all types of fever,
especially typhus and contagious fever in Mongolian traditional medicine. In the current study, the
purpose was to establish the requirements of the standard on the medicine in tablet form and the
febrifugal effect of the Erkhem-8 herbal tablet. 712 mg/kg of Erkhem-8 tablet decreased the temperature
of the rectum in 1 h-4 h compared to the lipopolysaccharide model group (p<0.01). The temperature of
the rectum of animals in the comparative group was statistically significantly reduced at 2 h and 6 h
compared to the healthy rats (p<0.01). The group of Erkhem-8 tablet+lipopolysaccharide decreased the
interleukin-1beta cytokines level up to 33.5 % (p=0.05) from the group that treated lipopolysaccharide
and the concentration of the interleukin-6 cytokines in the treatment group was statistically significantly
reduced by 17.77+2.6 pg/ml or 27.5 % (p=0.05). A slight thickening of the alveolar walls, less blood stasis,
and less fluid in the alveolar air spaces were detected in the Erkhem-8 tablet+lipopolysaccharide group.
Overall, the criteria of the standardization parameter for the Erkhem-8 herbal tablet were established
and the febrifugal effect of the tablet was evaluated.
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Inflammation that develops by four characteristics
swelling, fever, redness, and hyperalgesia is an
immunological protection process elicited in reaction
to automatic damage, blazes, allergens, biological
infections, and other poisonous stimulil’!. Fever is a
popular symptom of various inflammatory diseases
and a process in which the body’s temperature
increases above the normal range. Even though fever
might be involved as a moderator defense response,
it has possibly dangerous effects such as dehydration,
swoon, muscular contractions, cardiopulmonary
tension, organ injuries (e.g., liver, brain) and other
abnormal physiological growth in organisms!*.

Erkhem-8, called BTSO BO BRGYAD in Mongolian
and Tibetan, treats fever caused by blood, bile and
kills bacteria. It has been used for fever of vital and
vessel organs, new and old fever, epidemic, and
infectious (typhus fever, contagious fever) disorders.
Erkhem-8 has the characteristic remove heat when it
is usually used for chronic and acute inflammation,
especially pneumonia, hepatitis, jaundice, fever,
and contagious disease. This medicine is a general
prescription for fever of various causes and internal
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organs acute, chronic inflammatory disease.

Also, it is mentioned in the “Four Medical Tantras
book” and other sutras that Erkhem-8 is called
the prescription of noble for treating hot-caused
diseasest4,

Erkhem-8 contains eight ingredients floss of
Carthamus tinctorius L., herb of Odontites vulgaris
(0. vulgaris) Moench., Lagotis integrifolia (L.
integrifolia) and Gentiana barbata L., wood of
Santalum album L., radix of Aconitum Kusnezoffii
Reichb., Calcio sinter, and Bostaurus domesticus
Gmelinel!,

C. tinctorius has already been investigated to have
pain-relieving, antioxidant, antidiabetic, and anti-
inflammatory activities, and its common compounds
are cartamin, safflower yellow, luteolin, etc.,".
Kaempferol glucosides that were isolated from C.
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tinctorius are shown to affect antinociceptive and
anti-inflammatory in vivo studies!’.

O. vulgaris Moench., is applied for treating blood
fever, pneumonia, typhoid fever, and alleviating
pain. Its chemical compounds are 2.34 % flavonoids
(apigenin, luteolin, apigenin 7-O-b-Dglucoside),
2.72 % phenol carboxylic acids, and 1.8 % iridoids
(aucubin, and its glycosides, catalpol)®.

L. integrifolia is a unique medicinal plant in
Mongolian Traditional Medicine (MTM) and
diosmetin, cynaroside, and mannitol were isolated
in the plant®. Also, phenylethanoids and iridoids,
such as aucubin, gardoside, and mannitol have been
detected in L. integrifolia".

The febrile reaction can be imitated by systemic
Lipopolysaccharide (LPS) injection bacterial
infection being the most popular cause. In general,
the induction of fever releases with pyrogenous
cytokines like Interleukin-1 (IL-1), IL-1Beta (j), and
Tumor Necrosis Factor-Alpha (TNF-a)?.

In the research work, the purpose focused on
establishing the requirements of the standard on
the medicine in tablet form and the trend of the
differences in symptoms of inflammation of the
Erkhem-8 herbal tablet.

MATERIALS AND METHODS

Materials:

Erkhem-8 herbal tablet (S.no: 01052024) that
developed from Erkhem-8 traditional prescription for
the experiment in traditional drug factory, Institute of
Traditional Medicine and Technology was employed in
the current study.

Standards and chemicals: Reference luteolin,
apigenin, and aucubin were used from Sigma Aldrich
(United States of America (USA)). All other reagents
and solvents were analytical grade.

Animals and groups: Eighty male adult Wistar rats
(220-250 g) were used in the current experiment. Animals
were placed in the warehouse that was controlled to
adjust 20°£1.5° temperature, with a 12 h light/dark
cycle and rats were fed rodents water and food ad
libitum for 8 d. This study was allowed by the Research
Ethics Committee No., 2023/3-04 at the Mongolian
National University of Medical Sciences. Healthy rats
were measured at rectal temperatures between 35° and
36° using a digital thermometer. Briefly, animals were
separated into the following groups, consisting of the
vehicle/health control group, LPS treated or model
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group, LPS+Erkhem-8 tablet 712 mg/kg (LPS+ET
712 mg/kg) treated, and LPS+Paracetamol 50 mg/kg
(LPS+P 50 mg/kg) treated groups!'®l.

Thin-Layer Chromatography (TLC) identification
of the flavonoids: A sample of the Erkhem-8 tablet (1
g) was extracted with 50 ml of 40 % Ethanol (EtOH) by
reflux for 30 min, and the cooled extracts were added
with 10 ml of 10 % Hydrochloric Acid (HCl) and again
refluxed for 30 min. The cooled extract was added
and shaken with 10 ml chloroform (two times). The
chloroform fractions were combined and evaporated
and the dry residues were dissolved in methanol and
used for the TLC as sample solutions. Reference
solutions of luteolin and apigenin were prepared at 1
ul/ml in methanol. 10 pl sample solution and reference
solutions were used in TLC plates (Merck Silicagel 60
GF 254). The plate has been placed with a mobile phase
of hexane-ethyl acetate-acetic acid (30:15:5, v/v).
After drying at 20°-22°, the plate was sprayed with a
5 % solution of aluminum chloride in ethanol and was
visualized under 365 nm Ultraviolet (UV) lightst'!,

TLC identification of the iridoids: A sample of the
Erkhem-8 tablet (1 g) was extracted with 25 ml of
methanol by reflux for 30 min, and the extract was
cooled and applied for the TLC as a sample solution.
The reference solution of aucubin was prepared at 5 pl/
ml in methanol. 10 pl sample solution and reference
solutions were used in TLC plates (Merck Silicagel 60
GF 254). The plate has been placed with a mobile phase
of ethyl acetate-acetone-formic acid-water (5:5:1:1,
v/v). After drying at 20°-22°, the plate was sprayed
with a 5 % solution of anisaldehyde-sulfuric acid and
heated at 105° for 5-10 min!'?.

Determination of total flavonoid content: A sample
of the Erkhem-8 tablet (1 g) was extracted with 50 ml of
70 % ethanol by reflux for 30 min, and the extract was
cooled and filtered. 3 ml test solution was treated in a 25
ml volumetric flask, added 1 ml of 5 % Sodium nitrite
(NaNO,), 1 ml of 10 % Aluminium nitrate (Al(NO,),),
and 10 ml of 4 % Sodium hydroxide (NaOH) solution,
and absorbance was measured at 500 nm with a
spectrophotometer (UNICO UV-2102 C, China). The
amount of flavonoid in extracts is expressed as luteolin
equivalent!'3l,

Determination of total iridoid content: The content of
iridoids was determined according to the colorimetric
method based on a Trim-Hill reaction. 0.4 ml test
solution was treated in a 10 ml tube, 4 ml of Trim-Hill
reagent, and heated at 70° for 10 min. The solutions
were cooled and measured at 609 nm. The total iridoid
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contents were reported using a calibration curve of
aucubin reference!'.

Hardness: The hardness of the Erkhem-8 herbal tablet
was according to Mongolian National Pharmacopoeia
(MNP) and used by SY-6D four functions tablet tester
(China). The sample for the hardness test was calculated
to compare the force applied to the anvils in diameter
and height of the tablet (mm)!>,

Friability: According to MNP, the friability is utilized
with a SY-6D four-function tablet tester (China). The
samples were examined at a speed of 25 rpm/min.
To compare the diversity of the weight fore-and-
after the turnover the friability value was reported by
percentage!'™,

Pharmacological methods:

LPS isolated from Escherichia coli type O111:B4 was
diluted in saline (Sigma Aldrich). To induce the LPS
model, LPS solution (0.5 mg/kg body weight) was
injected intravenously through the tail vein, and 60
min later, experimental and comparative drugs were
administered orally. Following the injected LPS, each
dose of Erkhem-8 tablet (LPS+ET 712 mg/kg) and
Paracetamol (LPS+P 50 mg/kg) was orally administrated
to the animals. The cytokine level assay was measured
after 10 h. Each group was included ten animals (n=10).
In another examination temperature, and histological
investigation were performed following the injection
of erkhem-8 tablet and paracetamol to a predetermined
group of rats that had been injected with LPS. The
erkhem-8 tablet and paracetamol were administered
orally an hour and 6 h later than the LPS injection. The
healthy rats were injected with 0.9 % Sodium chloride
(NaCl) intravenously!®!7],

Temperature measurement assay: In every group, the
temperature of the rectum of each animal was measured
periodically with a digital thermometer. The initial
temperature (T0: 35°-36°) was the temperature of rats
following adaptation for 30 min at 20°. The monitoring

of temperature changes was performed every 60 min!'®
17]

Cytokine IL-1p and IL-6 levels assay: Plasma for
cytokine testing was acquired from the blood via
cardiocentesis and blood 2-3 ml was collected on tubes
containing Ethylenediaminetetraacetic Acid (EDTA)
and the mixture was centrifuged for 15 min at 1500
rpm. The supernatant containing blood plasma was
gathered in a tube for further cytokine testing. IL-6
and IL-1P cytokines were tested using the Enzyme-
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linked immunosorbent assay kit (Shanghai MLBIO
Biotechnology Co. Ltd.,)!!%!7,

Histological examination:

Histological specimens were fixed in a 10 % neutral
buffered formalin solution for above 24 h, washed with
running water for 24 h, dehydrated with graded ethanol,
embedded in melted paraffin wax, sectioned (3-5 um
thick) utilizing a microtome (Yamato Kohki, Japan),
and stained with Hematoxylin and Eosin (HE) (Sigma
Aldrich) and Masson’s trichrome (IHC World stain
kit, USA). Sections were examined and photographed
by light microscopy (Nikon Eclipse Ci, Japan)
inflammatory cells of lung alveoli were observed by a
light microscope with a calibrated ocular scalel'®.

Statistical analysis:

The average value and Standard Deviation (SD) were
evaluated. The data of the cytokines assay and rectal
temperature were calculated using a one-way Analysis
Of Variance (ANOVA) that includes p values less than
0.05 and the Kruskal-Wallis test.

RESULTS AND DISCUSSION

The main ingredients of Erkhem-8 herbal tablets such
as O. vulgaris, Carthamus tinctorius, L. integrifolia,
and Gentiana barbata L. contain flavonoids, especially
luteolin, apigenin, quercetin, and their glycosides have
been studied!”-'*2,

Also, O. vulgaris and L. integrifolia are included
iridoids and phenylethanoids. The most widely
occurring iridoid is Aucubin which is studied for
antioxidant, anti-inflammatory, anti-fibrotic, anti-
cancer, hepatoprotective, and anti-aging activities?!l,

Flavonoid glycosides need to hydrolase into separate
aglycon and glycoside. The result has shown
that apigenin and luteolin were available for the
identification of the prescription (Table 1). These
aglycons of flavonoids were simultaneously visualized
with good specificity in the TLC condition (Table 1).
The intensity of the apigenin spot was deeper than the
luteolin spot intensity was similar to the result of TLC
in Artemisia annua L. but a slight modification was
made in the methodology of the experiment!'"!. Aucubin
was available for identification in the methanol extract
of the Erkhem-8 herbal tablet directly and the Ration
factor (R)) value was 0.51.

The colorimetric method of aluminum chloride
is a widely used method based on the reaction
of a complex agent, Al (IIl) with flavonoids in
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phytochemistry studies?. The flavonoid contents of
the extract in terms of luteolin equivalent (standard
curve equation: y=0.0108x-0.0012, r*=0.9963) were
from 4.0 to 40.0 (fig. 1A). The content of iridoids in
terms of aucubin equivalent (standard curve equation:
y=9.6425x+0.0074, r>=0.9952) were between 3-18 pg/
ml (fig. 1B). The amount of flavonoid was more than
the iridoid content in the Erkhem-8 herbal tablet (Table
2).

Erkhem-8 herbal tablet had a yellow colour, bitter
taste, no special odour, and a convex round shape.
General requirements for Erkhem-8 herbal tablet
were estimated as the average weight 355.1+5.9 mg,
hardness 0.71+0.07, friability 98.35+0.87 %, and
moisture 1.3+0.1 % (Table 3).

The following results illustrated the effect of the
Erkhem-8 tablet on the LPS-induced inflammatory
model in rats (Table 4).

TABLE 1: IDENTIFICATION OF BIO-ACTIVE COMPOUNDS IN THE ERKHEM-8 HERBAL TABLET

Bio-active compound Mobile phase Spray reagents Visible color R, value
Luteolin Light yellow 0.31
Hexane-ethyl acetate- 5 % solution of aluminum chloride fluorescence
acetic acid (30:15:5, v/v) in ethanol. At 365 nm UV lights. Light yellow
Apigenin 0.43
fluorescence
Ethyl acetate-acetone- 5 % solution of anisaldehyde-
Aucubin formic acid-water sulfuric acid. To heat at 105° for Brown 0.51
(5:5:1:1, v/v) 5-10 min.
A B
0.14 0.25
o »l_O
8 0.12 - )
< 0.1 = -9
T oo & 015 _
_'.é’ 0.06 o ik .
0.04 —¢ .
0.02 R P 0.05 '..0'
0 0
0 5 10 15 0 0.005 0.01 0.015 0.02
Concentration, pug/ml
Fig. 1: Standard curves of the references. (A): Luteolin and (B): Aucubin
TABLE 2: TOTAL AMOUNT OF FLAVONOIDS AND IRIDOIDS
Biological active substance Amount
Total flavonoids 0.61+0.04 %

Total iridoids

0.39+0.06 %

Note: Each amount is the average of three measurements

TABLE 3: GENERAL REQUIREMENTS OF ERKHEM-8 HERBAL TABLET

General requirements Method Result
Color Yellow
Taste Sensual Bitter
Odor No special odor
Shape Convex round
Diameter 9.1+0.02 mm
Digital caliper
Height 5.3+0.03 mm
Average weight Electronic weight 355.1+£5.9 mg
Hardness 0.71+0.07
Tablet tester
Friability 98.35+0.87 %
17 Indian Journal of Pharmaceutical Sciences January-February 2025
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TABLE 4: DIFFERENCES IN RECTAL TEMPERATURE BETWEEN GROUPS DURING THE LPS-INDUCED

INFLAMMATORY MODEL
Time (hour) Groups

Vehicle/control LPS/model LPS+ET 712 mg/kg LPS+P 50 mg/kg
0 35.0+1.1 35.73+0.61 35.18£1.35 36.06+0.99
1 35.0+1.1 37.43+0.99* 35.42+0.39% 36.60+0.50
2 35.0+1.1 38.55+0.78** 34.90+0.727%% 35.66+1.10%
3 35.0+1.1 37.50+0.50* 35.22+0.91%%% 36.56+0.70
4 35.0+1.1 38.10+0.43*** 35.56+0.59%# 37.86+0.51
5 35.0+1.1 37.52+0.39* 36.80+0.69 37.86+0.35
6 35.0+1.1 38.01+0.51** 37.30£0.47 36.32+1.08#
7 35.0+1.1 37.35+0.59** 37.23+0.45 37.42+0.46
8 35.0+1.1 38.70+0.48** 37.50£1.23 37.06+0.87
9 35.0+1.1 37.80+0.63* 36.90+1.07 37.15+0.49
10 35.0+1.1 37.84+0.79* 36.00+0.61 37.05+0.21

Note: Compared to vehicle controls ***p<0.001, **p<0.05 and compared to LPS models #/p<0.01, #p<0.05

Under the analysis results, when LPS was injected into
the tail vein of rats at 0.5 mg/kg dose, the temperature
of the rectum increased more than the control group at
0-10 h. But, in the 712 mg/kg dose of Erkhem-8 tablet,
1 the temperature of the rectum decreased in 1 h-4 h
contrasted to the group that treated LPS (p<0.01). The
temperature of the rectum of animals in the comparative
group was statistically significantly decreased at 2 h and
6 h compared to the control group (p<0.01) (Table 4).

Effect of ET on plasma IL-1B (Group. 1A) and IL-6
(Group. 1B) levels in LPS-induced rats (n=10), showing
a significant reduction of both cytokine’s levels
compared with the LPS. The result showed IL-1p level
was 3.6+£0.23 ug/l in control rats and increased by 44.4
% to 5.240.89 ng/l in LPS (p=0.01). However, the 712
mg/kg group of ET+LPS touched up to 3.45+0.3 ng/l
or else, it was decreased by 33.5 % (p=0.05) from the
LPS, while in the paracetamol group, the IL-1 amount
decreased by 41 % up to 3.076+0.68 ng/l (p=0.05).

However, IL-6 cytokine concentration was 17.9+2.5
pg/ml in controls and 24.5+2.0 pg/ml in LPS groups
increased by 40 % (p=0.01). A statistically significant
difference was observed in the 712 mg/kg group of
LPS+ET by 17.77£2.6 pg/ml or 27.5 % (p=0.05). In the
comparative group, it was determined to be reduced by
20.5£2.6 pg/ml (p=0.994) (Group 1).

Following the results of the histological analysis, the
alveolar walls of the lung lobes of LPS group rats
were significantly thickened and hemostasis occurred.
Changes such as foci of infiltration of inflammatory
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cells in the alveolar wall, proliferation of Bronchial
Epithelial Cells (BEC), and enlargement of lymphoid
follicles around the bronchioles indicate the occurrence
of Acute Lung Injury (ALI). Lymphoid follicles around
the bronchioles in the lungs of the group of LPS+ET 712
mg/kg were slightly enlarged, and BEC proliferated.
There was infiltration of inflammatory cells and the
alveolar wall became thick in a slice of the lung lobe

(fig. 2).

The lymphoid follicles around the bronchioles in
the lungs of the rats were enlarged, and a few BEC
proliferated in the LPS+P 50 mg/kg group. A slight
thickening of the alveolar walls, less amount of blood
stasis, and less amount of fluid in the alveolar air spaces
were observed (fig. 3).

By the results of activity inflammatory cytokine levels
and histological analysis, the therapeutic effect of
Erkhem-8 and the comparative group is similar (Table
5).

The LPS mechanism of ALI is primarily contributed
in the circumstance of sepsis and pneumonia, where
bacteria or endotoxins provoke an inflammatory
reaction in the lungs. In brief, LPS is recognized by
immunological protection through Pattern Recognition
Receptors (PRRs), including Toll-Like Receptor 4
(TLR4). The connecting of LPS to TLR4 activates
various signalling pathways!'"-'®,

The activity of TLR4 triggers the Nuclear Factor
Kappa-B (NF-kB) and other signalling pathways
developing to the expression of Pro-Inflammatory
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Cytokines (PIC) such as TNF-alpha, IL-1, and IL-6.
According to recent studies inflammatory cytokines
play a relevant role in the pathogenesis of ALI. IL-1f
causes the failure of the lung’s epithelial and endothelial
cellular layer. Also, IL-6 is elaborated pulmonary edema
and protein-rich hyaline membranes. Synthesis of these
cytokines plays a critical role in the pathogenesis of
ALI and is also involved in the production of ROS.
Therefore, inhibition of PIC could improve ALIL. LPS is
injected, and it binds to TLRs on immune cells, leading
to the release of PICs such as IL-1, TNF-a, and IL-6.
These cytokines play an important role in the onset of
feVer[l7’23’24].

In the current study, the treatment effects of the
erkhem-8 tablet, which proceeds from erkhem-8
prescription, LPS-induced ALI in experimental
animals were inquired about rectal temperature, PIC,
and changes of the histological structure. As evidenced
in our work, when compared with the LPS group,
erkhem-8 treatment was illustrated to notably decrease
the concentration of IL-1f and reduce the concentration
of IL-6 cytokine in rats. The observation was detected
that was similar to the paracetamol treatment.

In LPS-induced ALI, the rectal temperature increased
significantly during the 0 h-10 h of observation and
decreased statistically significantly during the 0 h-4 h
in the erkhem-8 group.

Histological analysis demonstrated the alveolar walls

A IL-18

B2 S
3=

pg/ml

of the lung lobes of LPS group rats were significantly
thickened and hemostasis occurred. Changes such as
foci of infiltration of inflammatory cells in the alveolar
wall, proliferation of BEC, and enlargement of lymphoid
follicles around the bronchioles indicate the occurrence
of ALIL. However, this change was less evidenced in the
erhem-8 group, the expansion of rat BEC, infiltration of
inflammatory cells, and the thickening of the alveolar
wall were slightly defined. The histological experiment
disclosed that erkhem-8 decreased histopathological
changes, and neutrophilic infiltration, then improved
lung damage. The results of our study are directly
related to the biologically active substance contained
in erkhem-8. One example of this is the flavonoid
family Apigenin, which is a main component of the
erkhem-8 tablet, which reduces the concentration of the
proinflammatory cytokine Cyclooxygenase-2 (COX-
2) and NF-kB activation during LPS-induced ALIL
The results illustrated that apigenin is helpful in the
treatment of ALI>,

In conclusion, the draft of the monograph for the
erkhem-8 herbal tablet was developed and criteria
of the quality control requirements for the herbal
remedy were established. The LPS-induced ALI in the
treatment group significantly reduced compared with
the control group. The results illustrated that the value
of the inflammatory primarily cytokines decreased in
the Erkhem-8 group.

B L6

30+ )
20+ T
104

0 T

Fig. 2: Effect of Erkhem-8 tablet decreased cytokine IL-1p and IL-6 levels in the LPS model

Note: ([ ) Control group; (Hl): (LPS); (# ) LPS+ET 712 mg/kg and (
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Fig. 3: Administration of ET reduced lung edema in the LPS-induced rat model, HEx 40. (A): Control group; (B): LPS group;

(C): LPS+P 50 mg/kg and (D): LPS+ET 712 mg/kg

TABLE 5: ASSESSMENT OF THE EFFECTS OF ERKHEM-8 ON THE TRANSFORMATION IN LUNG MICRO
PREPARATION DURING THE LPS MODEL BY PATHOLOGICAL SCORES

Pathological changes

Groups Inflammatory . Alveolar wall  Intra-alveolar Prohferat.wn Alveolar wall
Blood stasis of bronchiolar - X
cells edema edema . . thickening
epithelial cells
LPS +++ ++ - +++ +++
LPS+P 50 mg/kg ++ + + ++ +
LPS+ET 712 mg/ . . i . .
kg

Note: None (-); less (+), moderately (++) and severe (+++)
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