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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.
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5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Terminalia chebula fruit is a medicinal plant high in
bioactive compounds that have potential therapeutic benefits.
The current study targeted to determine the phytochemical
profiles and hypolipidemic effects of aqueous and methanol-
based extracts of Terminalia chebula fruits in high-fat diets
that made hyperlipidemic Wistar rats. According to qualitative
phytochemical examination, the aqueous extract contained
phenols, flavonoids, tannins and saponins, whereas the methanol
extract contained alkaloids, tannins, and flavonoids, Induction
of hyperlipidemia significantly raised total serum cholesterol,
triglycerides, LDL, and VLDL levels in the group with high-fat
diet when compared to the normal control. Treatment with the
methanol extract of Terminalia chebula (200 mg/kg) resulted
in significant decreases (P < 0.05) in blood total cholesterol
(26.6%), triglycerides (17.3%), LDL cholesterol (43.8%),
and VLDL cholesterol (17.3%) compared to hyperlipidemic
control group. Similarly, the aqueous extract significantly
decreased total cholesterol (15.8%), triglycerides (12.8%), LDL
cholesterol (28.2%), and VLDL cholesterol (12.8%) (P < 0.05).
Atorvastatin treatment resulted in a significant improvement in
lipid parameters and acted as a positive control. No substantial
increase in HDL cholesterol levels was seen in the extract-
treated groups. In conclusion, Terminalia chebula fruit extracts
had considerable hypolipidemic action, with the methanol
extract exceeding the aqueous extract. These effects could be
attributable to the presence of polyphenols and flavonoids,
which supports Terminalia chebula's potential use as a natural
treatment for hyperlipidemia control.

Key words. Terminalia chebula, phytochemical screening,
hyperlipidemia, lipid profile, hypolipidemic activity.

Introduction.

Hyperlipidemia is one of the most significant risk factors
for coronary heart disease, stroke, ischemic heart disease and
atherosclerosis, all of which are leading causes of death [1].
Hyperlipidemia and lipid abnormalities are thought to cause
atherosclerotic cardiovascular diseases [2]. Obesity has emerged
as another major medical condition in recent years, leading to
the development of a variety of other serious disorders [3].
Millions of people suffer from obesity, which contributes to
cardiovascular illness, and there are fewer potential treatments
accessible [4]. As stated by World Health Organization,
cardiovascular disorders account for more than half of all
deaths. Cardiovascular diseases are projected to cause 12 million
fatalities per year [5], while obesity is responsible for one million
deaths in Europe each year [6]. Because existing hypolipidemic
medications have severe adverse effects, herbal treatments are
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safe, inexpensive, and readily available and over 80% of the
world's population relies on plants for their medication [7].
Numerous medicinal plants contain high levels of antioxidants
like nitrogen compounds, phenolic compounds, terpenoids,
vitamins and other metabolites. Plant-derived products have
been used in a variety of applications from ancient times to the
present day, including medicine, nutrition, flavoring, cosmetics,
beverages, and more [8]. As a result, the use of medical plants
is expanding in many nations, with natural goods accounting
for 35% of all pharmaceuticals [9]. Furthermore, synthetic
medications are extremely expensive to develop. It is therefore
critical that efforts be made to examine new medicinal plants in
order to generate affordable medications [10]. Medicinal plants
contain chemical compounds that have a specific physiological
function on the human body, such as tannins, carbohydrates,
alkaloids, steroids, terpenoids, flavonoids, and phenols [11].
The bioactive phytocompounds are produced by the primary
or secondary metabolic processes of living organisms [12].
Secondary metabolites are chemically and taxonomically
varied molecules with unknown functions; they are widely used
in human therapy, veterinary medicine, agriculture, scientific
research, and a variety of other applications [13]. Terminalia
chebula is a member of the Combretaceac family, and its
scientific categorization is indicated in Table 1.

Table 1. Taxonomy of Terminalia chebula.

Kingdom Plantae
Division Magnoliophyta
Class Magnoliopsisda
Order Myrtales
Family Combretaceae
Genus Terminalia
Species Chebula

This plant contains a diverse range of phytochemicals which
contribute to its hypolipidemic characteristics. Flavonoids,
alkaloids, polyphenols, saponin, glycosides, and triterpenoids
were extracted from Terminalia chebula fruits. Terminalia
chebula is a blooming tree that stays green all year native to
several areas of Asia (particularly Pakistan and India) and
Africa nations [14]. This plant's fruits, stem, leaves and bark
are all employed as antioxidants, anticancer, anti-inflammatory,
cardiotonic agents and hepatoprotectant [15]. Terminalia
chebula's aqueous and methanol extracts have been shown to
have antibacterial [16], gathering for free radicals [17], and heart
tonic properties [ 18]. We need a lot of scientific investigations on
how an alcoholic extract of Terminalia chebula fruit lowers lipid
levels [19]. Yet, additional research is required to establish the
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full scope of anti-hyperlipidemic effect of Terminalia chebula
fruit extract. As a consequence, in the current investigation, we
studied the hypolipidemic impacts of an aqueous and alcohol
extracts of Terminalia chebula fruit.

Materials and Methods.

Plant material and the extraction method: Dried fruit
of Terminalia chebula was obtained from a local market in
Mosul, Iraq, and identified by the Department of Botany at the
Agriculture College/University of Mosul. The dried fruit had
been washed, and dried in shade. After shade drying, the fruit
was finely pulverized and stored in a tightly sealed container for
future use. The coarse powder of Terminalia chebula (200 g)
was packed in a Soxhlet device and extracted with distilled water
and methanol for 72 hours. The solvent has been removed under
reduced pressure using vacuum distillation, and the aqueous
extract were dissolved in normal saline [20] and alcohol extract
were suspended in normal saline and agitated thoroughly before
each administration to ensure uniform dosing [21].

Phytochemical study of extracts: Extracts had been evaluated
for inclusion of phytochemical substances including flavonoids,
saponins, alkaloids, triterpenoids, tannins and glycosides [22].
The following methodologies had been used:

Phenols test: In a test tube, put 1ml of extract with a 5% FeCl3
reagent. Phenolic chemicals are distinguished by their dark
green color.

Alkaloids detection by Hager's Test: Some drops of Hager's
reagent (a concentrated picric acid solution) had been added to
the test solution; the appearance of a yellow precipitate indicates
the presence of alkaloids.

Tannins detection by gelatin test: When a test substance
is mixed to gelatin solution, it produces a white precipitate,
showing that tannins are present.

Glycosides test by Keller Killiani test: The test sample got a
few drops of glacial acetic acid and a solution of ferric chloride
and stirred thoroughly. Concentrated sulphuric acid was applied
and two layers formed. A glycoside test would be positive if
the lower reddish-brown layer and the higher acetic acid layer
turned bluish green.

Saponins test:

Foam Test - The test sample had been combined with water and
stirred till frothy form, which remained stable for 15 minutes,
indicating a positive result.

Flavonoids test:

Ferric chloride test: When the test sample is handled with five
drops of ferric chloride liquid, a blackish red color appears,
showing a presence of flavonoids.

Experimental animals: Forty male, healthy, mature albino
rats of the Wistar strain weighing between 300 and 350 g
had been obtained from the animal house at the College of
Veterinary Medicine, University of Mosul. The animal house
was adequately ventilated, and the animals had 12 + 1 hour day/
night schedules with adequate hygienic cages throughout the
trial period. The animals were given water and pellet diet ad
libitum.

Experimental design: Forty rats had been separated to five
groups of eight individuals, as illustrated below:

Group I: Control rats got the standard food and water.
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Group II: Negative control, receiving a high-fat diet per os
for 30 days.

Group III: Positive control received atorvastatin (10 mg/kg
p.o.) and a high-fat diet for 30 days.

Group IV: Rats were treated with Terminalia chebula’s
aqueous extract and a high-fat diet for 30 days.

Group V: Rats were treated with Terminalia chebula’s
methanol extract and a high-fat diet for 30 days.

Before the trial, the animals starved overnight and got free
availability of drinking water. To ensure uniformity, each
experiment was carried out in the morning. Total cholesterol
was determined using Wybenga and Pillegi's one-step method,
which is based on the interaction between cholesterol and
cholesterol reagent (ferric chloride, ethyl acetate, and sulfuric
acid) [23]. HDL from blood was determined using a two-step
procedure, which involved first separating HDL from blood
use a precipitating agent followed by precipitation. HDL was
measured using a colorometric reaction and cholesterol reagent
[24]. Triglyceride (TG) was measured colorimetrically using
an enzymatic reaction with glycerol-3-phosphate oxidase
[25]. Friedelwald's formula was used to calculate LDL (TC-
HDL-VLDL) and VLDL (Triglycerides-5) [26]. At the end
of the investigation, rats were fasted for 14 hours. Blood was
taken from the tail vein into glass tubes containing 1 mg/mL
Na2EDTA for biological serum measurement.

Statistical analysis: The experimental values were reported as
mean + SEM. The data were subjected to one-way ANOVA.
P-values of less than 0.05 were considered statistically
significant.

Results.

Phytochemical Analysis: A qualitative phytochemical
evaluation of Terminalia chebula aqueous and alcohol extracts
confirmed the presence of several beneficial components (Table
2). The aqueous extract revealed phenols, saponins, tannins, and
flavonoids, with no glycosides or alkaloids. Conversely, alcohol
extract includes phenols, tannins, alkaloids, and flavonoids,
and no saponins or glycosides have been identified. Overall,
alcohol extract included a wider range of chemical components
than the water extract, especially among terms of alkaloid level.
The phytochemical outcomes in Table 2 show that Terminalia
chebula includes phenols, tannins, alkaloids, glycosides, and
flavonoids.

Table 2. Phytochemical composition of Terminalia chebula aqueous
and alcohol extracts.

Phytochemicals Aqueous extract Methanol extract
Phenols + +
Alkaloids - +
Tannins + +
Glycosides - -
Saponins + -
Flavonoids + +

'+' indicates the presence of: '-' indicates the absence of
phytochemicals.

A high-fat diet given to Group II caused significant rises in
total serum cholesterol, triglycerides, VLDL and LDL levels
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Figure 1. Effect of Terminalia chebula extracts on serum lipid profile in high- fat diet- induced hyperlipidemic rats. Group I: vehicle control;
Group II: rats given high-fat diets (negative control); Group IlI: rats given high fat diet and atorvastatin (positive control); Group IV: rats given
high fat diet and aqueous extract of Terminalia chebula 200mg/kg; Group V: rats given high fat diet and methanol extract of Terminalia chebula
200mg/kg. The results are expressed as mean + SEM (n=38). *Significant at P<0.05 in comparison with Group II (high fat diet control).

comparing to the normal control group (Group I). In comparison
to the high-fat diet group, atorvastatin (Group III) significantly
lowered serum total cholesterol, triglycerides, LDL, and VLDL
levels (P < 0.05).

Similarly, animals treated with the aqueous extract of
Terminalia chebula (Group IV, 200 mg/kg) exhibited a major
drops in total cholesterol, triglycerides, VLDL and LDL
levels compared to Group II (P < 0.05). Treatment with the
methanol extract of Terminalia chebula (Group V, 200 mg/kg)
significantly decreased total serum cholesterol, triglycerides,
LDL, and VLDL levels in comparing to the group with Group
IT received a high-fat diet (P < 0.05) showing a substantial
hypolipidemic impact. Overall, the methanol extract had higher
lipid-lowering efficacy than the aqueous extract. The high-fat
eating group (Group II) had higher HDL cholesterol levels
compared to the normal control group (Group I). Atorvastatin
treatment (Group III) resulted in significantly reduced HDL
levels compared to the high-fat eating group (P < 0.05). The
administration of an aqueous and alcohol extracts of Terminalia
chebula (Group IV) had no statistically significant effects on HDL
cholesterol levels when compared to the high-fat eating group.

Discussion.
The current study's findings suggest that the phytochemical
content of Terminalia chebula extracts has a significant
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influence on its lipid-lowering actions. A qualitative
phytochemical examination revealed that both the aqueous and
methanol extracts include phenols, tannins, and flavonoids,
however alkaloids were only found in the methanol extract
and saponins only in the aqueous extract. These changes in
phytochemical profiles appear to explain the observed variances
in hypolipidemic effectiveness among the treatment groups. A
diet with high-fat is a primary reason of hyperlipidemia, which
has been associated to a number of health problems, includes
high blood pressure, coronary heart disease, fatty liver disease,
stroke, diabetes, and some malignancies [27]. A diet with high-
fat increases the production of free radical, which leads to
insulin resistance and systemic inflammation [28]. An elevated
cholesterol level, along with higher quantities of elevated-
triglyceride VLDL and elevated cholesterol LDL in the blood,
is a known danger aspect for cardiovascular diseases [29].
Animal studies have additionally demonstrated that increasing
the consume of high-calories results in an associated rise in the
fatty acids level in the blood, as well as a rise in lipogenesis,
resulting to fatty liver, that was good imitated by diet with
high-fat [30]. This was considerably attenuated by Terminalia
chebula extract, which has an anti-hyperlipemic action.
Atrovastatin is a statin, or 3-hydroxy-3-methylglutaryl
coenzyme A reductase inhibitor. Statins block the production



of mevalonate, an enzyme that limits rate in cholesterol
biosynthesis [31]. This reduces plasma LDL levels and
increases hepatic absorption, lowering the risk of CVDs
[32]. Statins are a potent cholesterol-lowering medicine in
clinical practice [33] and their inclusion as a positive control
within the trials provided a superior comparison for the anti-
hyperlipemic action of Terminalia chebula extract. High-
cholesterol intake promoted hyperlipidemia is related with
elevated blood lipid levels [34]. In the high-fat diet model,
administering the alcohol extract caused in a more a big drop in
total serum cholesterol, triglycerides, VLDL and LDL values in
comparison to the aqueous extract. The elevated activity could
be linked to the presence of alkaloids in the alcohol extract,
together with phenolic substances. Phenols and flavonoids are
widely recognized for their antioxidant effects. They regulate
lipid metabolism by reduce oxidative stress and regulating
cholesterol synthesis [35].

Tannins are also known to diminish intestinal lipid absorption
and boost fecal cholesterol excretion; this could contribute
to the observed improvement in lipid profiles [36]. Despite
saponins were identified in the aqueous extract, the absence of
alkaloids may have limited its lipid-lowering effectiveness when
compared to the alcohol extract. Saponins restrict cholesterol
absorption by forming compounds that are insoluble with bile
acids [37]; yet, their actions tend to be lesser when working alone.
The higher efficacy of the alcohol extract reflects a synergistic
interaction of alkaloids, flavonoids, phenols, and tannins, which
may enhance metabolism of lipid and control of lipoprotein
[38]. Interestingly, the high-fat eating group had greater HDL
levels than the normal control group. Although this conclusion
looks contradictory, comparable findings have been described
in experimental models in which high-fat diet caused adaptive
increases in HDL synthesis and decreased HDL catabolism as a
compensated reaction to increasing lipid load. Such systems are
considered to improve reverse cholesterol transfer in conditions
of high dietary fat intake [39]. Additionally, eating a high-
fat diet may alter HDL composition, resulting in an increase
in cholesterol-rich or apo E-enriched HDL particles rather
than a more beneficial lipid profile. Therefore, the HDL rise
found in the high fat diet group should be viewed cautiously
[40]. The solvent- dependent extraction of biologically active
compounds highlights the significance of extraction technology
in determining the health benefits of plant-based medicines [41].
The current investigation demonstrates that the alcohol extract
of Terminalia chebula has greater hypolipidemic effect than
the aqueous extract because it contains a broader spectrum of
bioactive e phytochemicals. These findings point to Terminalia
chebula's potential as an effective medicinal component in the
management of dyslipidemia.

Despite those results, certain limitations should be noted.
The study did not investigate HDL functional characteristics,
which may have an impact on a biological explanation of the
increased HDL seen in the high-fat eating group. Furthermore,
the sample size was rather small, and longer study durations
may be necessary to properly clarify lipid profile changes.

Conclusion.
Terminalia chebula extracts have been found to reduce
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hyperlipidemia in rats given a high-fat diet. Terminalia
chebula has significant antihyperlipidemic properties and
could be utilized as a natural medication to treat diet-related
hyperlipidemia. Additional isolation, characterization, and
purification of the active constituents, as well as the finding of
the molecular mechanism of action, could confirm Terminalia
chebula extract as a treatment option for hyperlipidemia.
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