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1. Abstract

Acacia nilotica and Calotropis procera parts are used for various
purposes in traditional medicine. Because of their acclaimed me-
dicinal uses, this study investigated the lipid profile of albino rats
fed with ethanolic extracts of Acacia nilotica fruit and Calotro-
pis procera flower after aspirin-induced toxicity. Twenty-one (21)
male Wistar rats were used for this experiment. The animals were
randomly distributed into seven groups with three animals in each
group. They were administered various concentrations of ethano-
lic extracts of Acacia nilotica fruit and Calotropis procera flower
after aspirin-induced toxicity. Total cholesterol (TC), Triglyce-
ride (TG), High-density lipoprotein (HDL) and Low-density Li-
poprotein (LDL) were determined using autochemistry analyzer;
PKL PPC, China. The result showed that total cholesterol reduced
non-significantly (p>0.05) in all the test groups, except in group
2 (administered aspirin only) where it increased non-significant-
ly (p>0.05) when compared to the normal control. LDL increased
non-significantly (p>0.05) in groups 2 and 5, but reduced non-si-
gnificantly (p>0.05) in groups 3, 4, 6 and 7 when compared to the
normal control. HDL reduced in all the test animals, while trig-
lycerides increased in all the test animals when compared to the
normal control. This study showed that ethanolic extracts of Aca-
cia nilotica fruit and Calotropis procera flower may be useful in
prevention or management of incidence of cardiovascular disease
arising from alteration of lipid profile parameters.
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2. Introduction

Plants, which have been the unique source of remedies for thou-
sands of years, have been used in management of humans’ as well
as animals’ diseases (El-Seedi et al., 2019). Currently, medicinal
plants (MPs) are still the major source of primary health care in
developing countries (Mulat et al., 2020). As per the World Health
Organisation, around 80 % of world populace especially in deve-
loping countries rely on traditional medicines, particularly on MPs
for their routine health problems (Fatima et al., 2018). However,
only around 50 % of western drugs contain plants bioactive com-
pounds or their analogues as their active ingredients. Medicinal
plants have always been considered as healthy source of treatment
due to their therapeutic effects and safety (Karunamoorthi et al.,
2013). They find use in the treatment of diseases such as hyperli-
pidaemia.

Hyperlipidaemia refers to elevated levels of lipids and choleste-
rol in the blood. Lipid molecules are fatty acids, cholesterol, trig-
lycerides and phospholipids that play key roles in metabolism of
living organism (Nwanjo, 2005). Hyperlipidaemia plays an im-
portant role in the development of atherosclerosis, the main cause
of death in the world (Elshourbagy et al., 2014). The formation
of atherosclerotic plaque involves accumulation of LDL in inti-
ma, LDL oxidation, and uptake of oxidized LDL by macrophage
scavenger receptors, influence of macrophages on foam cells, and
stabilization of plaque. Inflammatory cytokines are involved in all
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steps and make this process a chronic inflammatory disease (Xie et
al., 2016). Different medicinal plants remedies were used to treat
hyperlipidaemia, it decreased blood lipids by many mechanisms
included inhibition of the expression of fatty acid synthase, de-
creasing free fatty acid release, inhibition of HMG-CoA reductase,
increasing the faecal excretion of fat and cholesterol, inhibition
of the activity of pancreatic lipase and inhibition of cholesterol
absorption (Al-Snafi, 2016).

Acacia is a genus of shrubs and trees belonging to the subfamily
Mimosoideae (Nadkarni, 2010), of the family Fabaceae or Legu-
minosae, first described by the Swedish botanist Carl Linnacus
(1773). They are pod-bearing, with sap and leaves typically bea-
ring large amounts of tannins and condensed tannins that histori-
cally in many species found use as pharmaceuticals and preserva-
tives. Different parts of A. nilotica are widely used in traditional
medicine for the treatment of various ailments. In different coun-
tries of the West Africa, A. nilotica pods, bark, gum, root, flowers
and leaves are very well solicited for the treatment of several di-
seases, such as gastrointestinal disorders (diarrhoea, dysentery,
haemorrhoid, abdominal aches, toothaches, sore throat, etc), dia-
betes, asthma, hypertension, etc (Koube et al., 2016).

Acacia nilotica is very rich in secondary metabolites. It contains
a variety of bioactive components, such as gallic acid, ellagic
acid, isoquercetin, leucocyanidin, kaempferol-7-diglucoside, na-
ringenin-7-0O-B-D-(60- O-galloyl) glucopyranoside, rutin, apige-
nin-6,8-bisC-glucopyranoside, m-catechol and their derivatives,
as well as galloylated derivatives of (+)-catechin and (+)-gallo-
catechin (Maldini et al., 2011). The seeds are very rich in phe-
nolic constituents and also proteins. The fruits are reported to be
very rich in saponins and tannins (Manzo et al., 2017). The leaves
contain apigenin, 6-8-bis-D-glucoside, etc. The relative proportion
of tannin in different parts of the plant is 50%, 7.6%, 13.5% for
fruits, leaves and bark, respectively. The bark is rich in tannins
(12-20%), terpenoids, saponins, etc. Its total extract is very rich in
phenol. The root contains octaconsanol, betulin, etc.

Calotropis procera (C. procera) is a popular medicinal plant from
the family Apocynaceae. It is a xerophytic perennial shrub (or
small tree) with stems of 2 to 6 m tall and tap roots 3 to 4 m deep
in the soil (Hassan et al., 2015). A thick milky sap or latex exudes
out from the plant if its parts are cut or broken. C. procera grows
on a variety of soils and it can tolerate different level of soil sali-
nity, draught stress, intense light of arid and harsh environments.
Hence, it is distributed in various tropical and subtropical coun-
tries (Hassan et al., 2015). C. procera showed a diverse array of
biological activities such as antimicrobial, antidiarrheal, wound
healing, anti-inflammatory, anticancer or cytotoxic, in vivo im-
munomodulatory, analgesic, anthelmintic, antioxidant, and in vivo
antihyperglycemic (Ramos et al., 2020).
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3. Materials and Methods
3.1. Collection of Plant Material

The fresh pre-matured leaves of Calotropis procera was collected
from Angwan Roger Road, Wukari, Taraba State, Nigeria. It was
dried at room temperature and then ground into powder form. The
dried fruits of Acacia nilotica was purchased from old market Wu-
kari, Taraba State, Nigeria. It was ground into powder form.

3.2. Animals Care and Management

A total of twenty-one (21) adult male Wistar rats (weighing
between per b.w) was used for this experiment. The rats were
purchased from the National Veterinary Research Institute, Vom,
Plateau State. The rats were maintained under standard laboratory
conditions and are allowed free access to standard diet and water
ad libitum. They were allowed to acclimatize for 24 hours.

3.3. Preparation of the Extracts

70% ethanol solution was prepared and used to soak the two
ground samples separately. The mixtures were then filtered after
48 hours and the filtrates collected separately. The filtrates were
concentrated using a water bath set at 780C in order to evaporate
the ethanol. The concentrated extracts were diluted with normal
saline at the rate of 100 mg per ml (Arowora et al., 2016).

3.4. Experimental Design and Grouping of Animals

21 Wistar rats were used for this experiment. The animals were
grouped into seven (7) groups and received the extracts as follows:

Group | - Normal control.

Group 2 - Negative control: Aspirin: 500 mg/kg.

Group 3 - Positive control, Aspirin: 500 mg/kg and Omeprazole:
20 mg/kg.

Group 4 - Aspirin: 500 mg/kg and Acacia nilotica fruits extract
200 mg/kg.

Group 5 - Aspirin: 500 mg/kg and Acacia nilotica fruits extract
400 mg/kg.

Group 6 - Aspirin: 500 mg/kg and Calotropis procera flower ex-
tract 200 mg/kg.

Group 7 - Aspirin: 500mg/kg and Calotropis procera flower ex-
tract 400mg/kg.

Animals from group 2 to 7 were deprived of food for 24hours
but allowed free access to water. After fasting the animals for 24
hours, toxicity was induced in the animals with 500 mg/kg body
weight of aspirin via oral route. Water was removed from the cages
1 hour prior to the induction. Four hours after induction, feed and
water were taken back to the cages. The animals were treated with
omeprazole as the standard drug (group 3) while groups 4 and 5
received 200 mg/kg and 400 mg/kg of Acacia nilotica fruits extract
respectively and Calotropis procera flower extract was given to
groups 6 and 7 at low dose (200 mg/kg) and high dose (400 mg/kg)
respectively. They were treated for 5 days and starved on the 6th
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day. The animals were weighed and 3 animals from each group (1-
7) were sacrificed and the blood collected directly from the heart
for biochemical analysis.

3.5. Determination of Lipid Profile Level

Serum Concentrations / Levels of Lipid Profile: Total choleste-
rol (TC), Triglyceride (TG), High-density lipoprotein (HDL) and
Low-density Lipoprotein (LDL) were determined using autoche-
mistry analyzer; PKL PPC, China. The sera samples were brought
to room temperature. The concentrations of the QC elected; the
QC No in the QC lot also selected. The sample input was caped,
saved and modified. The samples were loaded and the reagents sta-
tus were checked. The OK button was clicked and all the samples
were analyzed automatically where all the results were displayed
on the screen.

3.6. Statistical Analysis

The results were expressed as Mean + SEM (standard error of
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mean). All the analyses were conducted in triplicates in comple-
tely randomized design. The data were subjected to analysis of
variance using Statistical Package for Social Science (SPSS) sof-
tware. Means where significantly separated by the least significant
difference (LSD) test and significance was accepted at p<0.05.

4. Results

The result of the lipid profile analysis is presented in the Table 1
below:

Total cholesterol reduced non-significantly (p>0.05) in all the test
groups, except in group 2 (administered aspirin only) where it in-
creased non-significantly (p>0.05) when compared to the normal
control. LDL increased non-significantly (p>0.05) in groups 2 and
5, but reduced non-significantly (p>0.05) in groups 3, 4, 6 and 7
when compared to the normal control. HDL reduced in all the test
animals, while triglycerides increased in all the test animals when
compared to the normal control.

Table 1: Concentrations of lipid profile indices in aspirin-induced toxicity in albino rats administered ethanolic extracts of Acacia nilotica fruit and

Calotropis procera flower (mmol/L)

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7
(Aspirin: 500 | (Aspirin: 500
g so0 | (S0 | 0| g | b o
Parameters (Normal (Aspirin: 500 mg/kg and §/XE anc /A8 and atofropts arotropts
control) me/ke) omenrazole: 20 Acacia nilotica | Acacia nilotica procera procera
gke mp " b“;) fruit extract: fruit extract: 400 | flower extract: | flower extract:
Exe 200 mg/kg bw) mg/kg bw) 200 mg/kg 400 mg/kg
bw) bw)
Total 1.44 + .27 1.62+0.27° 1.16 +0.02%° 0.91+0.08° 1.35+0.16* 1.12 £ 0.06*° 0.97 +£0.14°
cholesterol
HDL 0.73 £0.10? 0.59 + 0.042> 0.46 +0.08° 0.36 +.03° 0.49 £ 0.12%° 0.47 +0.08° 0.36 +0.05°
Triglycerides 0.28 £0.01* 0.52+0.12° 0.34+0.12° 041=+0.11° 0.55+0.03% 0.40+0.07 0.37+0.08°
LDL 0.57 £0.16*° 0.76 = 0.25° 0.53 £ 0.05 0.35+0.03* 0.59 £ 0.06* 0.44 +£0.05** | 0.43 +£0.06*°

Result represent mean + standard deviation of group serum result obtained (n=3).

Mean in the same row, having different letters of the alphabet are statistically significant (p<0.05).

5. Discussion

Aspirin has been used in different research studies and has been
reported to induce toxicity at high dose in animals. The toxicity
may cause alteration of some biochemical indices such as the lipid
profile parameters. However, the use of herbal remedies for treat-
ment of different disease conditions has been in vogue for a long
time. The phytochemical constituents of plants are believed to be
contributing to their medicinal effects. Some of these phytochemi-
cals may include tannins, alkaloids, steroids, flavonoids, cardiac
glycosides, saponins, and terpenoids (Elekwa et al., 2011). Hence
in this study, the effects of ethanolic extracts of Acacia nilotica
fruit and Calotropis procera flower on lipid profile in aspirin-in-
duced toxic rats was investigated. Both plant parts are reported to
be used by some indigenes of Taraba State in the management of
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ulcer. Since excess dose of aspirin is reported to induce ulcer (Cry-
er and Mabhaffey, 2014), the effect of extracts of these plant parts
on lipid profile will prove to the consumers and those who may be
using them in nutrition their possible effects on lipid profile.

The result of this study (Table 1) showed that administration of as-
pirin (500 mg/kg) to the experimental animals caused an alteration
of the lipid profile parameters. Although the alterations were not
statistically significant (p>0.05), the results showed that consump-
tion of excess dose of aspirin may increase total cholesterol, trig-
lycerides, low density lipoprotein (LDL) levels and reduced high
density lipoprotein (HDL) levels. The implication of these results
is that without proper treatment, the animals may be at risk of suf-
fering cardiovascular disease which may be caused by or related to
increased cholesterol levels in the blood. It was reported in litera-
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ture that elevated levels of cholesterol in the blood lead to atheros-
clerosis which may increase the risk of heart attack, stroke, and pe-
ripheral artery disease (Brunzell et al., 2008). Beside the elevated
total cholesterol level, the elevated LDL level showed that there
are more LDL available to transport cholesterol from the liver into
the blood. This can result to hyper-cholesterolnaemia. The reduced
HDL level confirmed that less cholesterol may be transported out
of the blood of the test animals than in the normal control rats.

Treatment of the test animals with omeprazole, ethanolic extracts
of Acacia nilotica fruit and Calotropis procera flower showed a
reduction of the elevated total cholesterol level. This showed that
omeprazole and the chemical constituents of the two plant parts
may contain ingredient capable of reducing cholesterol levels.
This implies that they may be used in prevention or management
of coronary heart disease. These reductions in total cholesterol le-
vels were below the level in normal control rats. A comparative
analysis of the effects of the omeprazole, ethanolic extracts of
Acacia nilotica fruit and Calotropis procera flower showed that
Acacia nilotica fruit extract (200 mg/kg bw) showed better reduc-
tion effect on the cholesterol level followed by Calotropis procera
flower extract (400 mg/kg bw). If cholesterol level is persistently
high, there are several international guidelines on the treatment of
hypercholesterolaemia (Mannu et al., 2012).

The effect of treatment with omeprazole, ethanolic extracts of Aca-
cia nilotica fruit and Calotropis procera flower showed the same
pattern of reduction of the LDL levels as in the cholesterol levels.
It implies that these plant parts can cause reduction in the synthe-
sis of LDL, thereby reducing the possibility of incidence of coro-
nary heart disease or any other cardiovascular disease that may
be caused by elevated LDL level. Treatment of the test animals
with ethanolic extracts of the two plant parts did not reverse the
reduced HDL caused by aspirin. HDL has been reported to exert
a multiplicity of effects, from anti-inflammatory to anti-diabetic,
antithrombotic, heart failure antagonism, and many others (Sirtori
etal., 2019).

The result of this study therefore confirmed the fact that the two
different plant part extracts may be used in treating or managing
incidence of cardiovascular diseases arising from alteration of li-
pid profile parameters. It has been reported that reduction of seve-
rely elevated triglycerides is important to avert or reduce the risk
of pancreatitis (Laufs et al., 2020), among other conditions.

6. Conclusion

Administration of aspirin (500 mg/kg) to the experimental animals
caused an alteration of the lipid profile parameters, although the
alterations were not statistically significant. Treatment of the test
animals with omeprazole, ethanolic extracts of Acacia nilotica
fruit and Calotropis procera flower showed a reduction of the ele-
vated total cholesterol, triglycerides and low-density lipoprotein
levels. This study showed that ethanolic extracts of Acacia nilotica
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fruit and Calotropis procera flower may be useful in prevention or
management of incidence of cardiovascular disease arising from
alteration of lipid profile parameters.

References

1. Al-Snafi AE. Medicinal plants with anticancer effects (part 2)-plant
based review. Sch Acad J Pharm. 2016; 5(5): 175-193.

2.  Arowora KA, Imo C, Ezeonu CS, Muhammad ZI. Effects of ethano-
lic extracts of Datura metel on blood lipid profile of male albino rats.
Int J Sci Rep. 2016; 2(10): 248-52.

3. Brunzell JD, Davidson M, Furberg CD, Goldberg RB, Howard BV,
Stein JH, et al. Lipoprotein management in patients with cardiometa-
bolic risk: consensus statement from the American Diabetes Associ-
ation and the American College of Cardiology Foundation. Diabetes
Care. 2008; 31(4): 811-822.

4. Cryer B, Mahaffey KW. Gastrointestinal ulcers, role of aspirin, and
clinical outcomes: pathobiology, diagnosis, and treatment. Journal of
multidisciplinary healthcare. 2014; 137-146.

5. Elekwa I, Okereke SC, Chukwudomo CS. Phytochemical screening
and GC-MS analysis of the essential oil of Dennettia tripetala (Pep-
per fruit) seeds. ABSU J. Environ. Sci. Tech. 2011; 1: 93-98.

6. El-Seedi HR, Khalifa SA, Yosri N, Khatib A, Chen L, Saced A, et al.
Plants mentioned in the Islamic Scriptures (Holy Qur’an and Ahad-
ith): Traditional uses and medicinal importance in contemporary
times. Journal of ethnopharmacology. 2019; 243: 112007.

7.  Elshourbagy NA, Meyers HV, Abdel-Meguid SS. Cholesterol: the
good, the bad, and the ugly-therapeutic targets for the treatment of
dyslipidemia. Medical Principles and Practice. 2014; 23(2): 99-111.

8. Fatima A, Ahmad M, Zafar M, Yaseen G, Khan MPZ, Butt MA, et
al. Ethnopharmacological relevance of medicinal plants used for the
treatment of oral diseases in Central Punjab-Pakistan. Journal of
Herbal Medicine. 2018; 12: 88-110.

9. Hassan LM, Galal TM, Farahat EA, El-Midany MM. The biology of
Calotropis procera (Aiton) WT. Trees. 2015; 29(2): 311-320.

10. Karunamoorthi K, Jegajeevanram K, Vijayalakshmi J, Mengistie
E. Traditional medicinal plants: a source of phytotherapeutic mo-
dality in resource-constrained health care settings. Journal of Evi-
dence-Based Complementary & Alternative Medicine. 2013; 18(1):
67-74.

11. Koubé J, Dongmo SS, Guiama VD, Bum EN. Ethnomedicinal sur-
vey of Gavdé (Acacia nilotica): a medicinal plant used in sahelian
zone of Cameroon, Central Africa. International Journal of Innova-
tion and Applied Studies. 2016; 16(4): 820.

12. Laufs U, Parhofer KG, Ginsberg HN, Hegele RA. Clinical review on
triglycerides. European Heart Journal. 2020; 41: 99-109.

13. Maldini M, Montoro P, Hamed Al, Mahalel UA, Oleszek W, Sto-
chmal A, et al. Strong antioxidant phenolics from Acacia nilotica:
profiling by ESI-MS and qualitative—quantitative determination by
LC-ESI-MS. Journal of pharmaceutical and biomedical analysis.
2011; 56(2): 228-239.

14. Mannu GS, Zaman MJ, Gupta A, Rehman HU, Myint PK. Update

4


https://saspublishers.com/media/articles/SAJP-55175-193.pdf
https://saspublishers.com/media/articles/SAJP-55175-193.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6702151/#:~:text=The results show that some,function of male albino rats.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6702151/#:~:text=The results show that some,function of male albino rats.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6702151/#:~:text=The results show that some,function of male albino rats.
https://pubmed.ncbi.nlm.nih.gov/18375431/
https://pubmed.ncbi.nlm.nih.gov/18375431/
https://pubmed.ncbi.nlm.nih.gov/18375431/
https://pubmed.ncbi.nlm.nih.gov/18375431/
https://pubmed.ncbi.nlm.nih.gov/18375431/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3970722/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3970722/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3970722/
https://www.sciencedirect.com/science/article/abs/pii/S0378874118325212
https://www.sciencedirect.com/science/article/abs/pii/S0378874118325212
https://www.sciencedirect.com/science/article/abs/pii/S0378874118325212
https://www.sciencedirect.com/science/article/abs/pii/S0378874118325212
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5586853/#:~:text=In this article we reviewed,microsomal triglyceride transfer protein%2C and
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5586853/#:~:text=In this article we reviewed,microsomal triglyceride transfer protein%2C and
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5586853/#:~:text=In this article we reviewed,microsomal triglyceride transfer protein%2C and
https://www.sciencedirect.com/science/article/abs/pii/S2210803317300684
https://www.sciencedirect.com/science/article/abs/pii/S2210803317300684
https://www.sciencedirect.com/science/article/abs/pii/S2210803317300684
https://www.sciencedirect.com/science/article/abs/pii/S2210803317300684
https://link.springer.com/article/10.1007/s00468-015-1158-7#:~:text=Calotropis procera (Aiton) W.T (,common in the Middle East.
https://link.springer.com/article/10.1007/s00468-015-1158-7#:~:text=Calotropis procera (Aiton) W.T (,common in the Middle East.
https://journals.sagepub.com/doi/full/10.1177/2156587212460241
https://journals.sagepub.com/doi/full/10.1177/2156587212460241
https://journals.sagepub.com/doi/full/10.1177/2156587212460241
https://journals.sagepub.com/doi/full/10.1177/2156587212460241
https://journals.sagepub.com/doi/full/10.1177/2156587212460241
https://www.proquest.com/openview/84ae7f309c595501a0ea414ea1d073d1/1.pdf?pq-origsite=gscholar&cbl=2031961
https://www.proquest.com/openview/84ae7f309c595501a0ea414ea1d073d1/1.pdf?pq-origsite=gscholar&cbl=2031961
https://www.proquest.com/openview/84ae7f309c595501a0ea414ea1d073d1/1.pdf?pq-origsite=gscholar&cbl=2031961
https://www.proquest.com/openview/84ae7f309c595501a0ea414ea1d073d1/1.pdf?pq-origsite=gscholar&cbl=2031961
https://academic.oup.com/eurheartj/article/41/1/99/5640489
https://academic.oup.com/eurheartj/article/41/1/99/5640489
https://pubmed.ncbi.nlm.nih.gov/21684707/
https://pubmed.ncbi.nlm.nih.gov/21684707/
https://pubmed.ncbi.nlm.nih.gov/21684707/
https://pubmed.ncbi.nlm.nih.gov/21684707/
https://pubmed.ncbi.nlm.nih.gov/21684707/
https://pubmed.ncbi.nlm.nih.gov/23190064/

Volume 7 Issue 5-2023

15.

16.

17.
18.

19.

20.

21.

on guidelines for management of hypercholesterolemia. Expert Re-
view of Cardiovascular Therapy. 2012; 10(10): 1239-1249.

Manzo LM, Moussa I, Ikhiri K. Phytochemical screening of select-
ed medicinal plants used against diarrhea in Niger, West Africa. In-
ternational Journal of Herbal Medicine. 2017; 5(4): 32-38.

Mulat M, Khan F, Muluneh G, Pandita A. Phytochemical pro-
file and antimicrobial effects of different medicinal plant: current
knowledge and future perspectives. Current Traditional Medicine.
2020; 6(1): 24-42.

Nadkarni KM. Indian plants and drugs. Ajay Book Service. 2010.

Nwanjo HU. Efficacy of aqueous leaf extract of Vernonia amygdali-
na on plasma lipoprotein and oxidative status in diabetic rat models.
Nigerian Journal of Physiological Sciences. 2005; 20(1): 39-42.
Ramos MV, Freitas APF, Leitdo RF, Costa DV, Cerqueira GS, Mar-
tins DS, et al. Anti-inflammatory latex proteins of the medicinal
plant Calotropis procera: a promising alternative for oral mucositis
treatment. Inflammation Research. 2020; 69(9): 951-966.

Sirtori CR, Ruscica M, Calabresi L, Chiesa G, Giovannoni R, Ba-
dimon JJ, et al. HDL therapy today: from atherosclerosis, to stent
compatibility to heart failure. Ann Med. 2019; 51(7-8): 345-359.
Xie JH, Jin ML, Morris GA, Zha XQ, Chen HQ, Yi Y, et al. Ad-
vances on bioactive polysaccharides from medicinal plants. Critical

reviews in food science and nutrition. 2016; 56(sup1): S60-S84.

United Prime Publications. LLC., clinandmedimages.com

Research Article


https://pubmed.ncbi.nlm.nih.gov/23190064/
https://pubmed.ncbi.nlm.nih.gov/23190064/
https://www.researchgate.net/publication/319931419_Phytochemical_screening_of_selected_medicinal_plants_used_against_diarrhea_in_Niger_West_Africa
https://www.researchgate.net/publication/319931419_Phytochemical_screening_of_selected_medicinal_plants_used_against_diarrhea_in_Niger_West_Africa
https://www.researchgate.net/publication/319931419_Phytochemical_screening_of_selected_medicinal_plants_used_against_diarrhea_in_Niger_West_Africa
https://www.eurekaselect.com/article/100045
https://www.eurekaselect.com/article/100045
https://www.eurekaselect.com/article/100045
https://www.eurekaselect.com/article/100045
https://pubmed.ncbi.nlm.nih.gov/17220925/
https://pubmed.ncbi.nlm.nih.gov/17220925/
https://pubmed.ncbi.nlm.nih.gov/17220925/
https://link.springer.com/article/10.1007/s00011-020-01365-7
https://link.springer.com/article/10.1007/s00011-020-01365-7
https://link.springer.com/article/10.1007/s00011-020-01365-7
https://link.springer.com/article/10.1007/s00011-020-01365-7
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7877888/#:~:text=HDL therapy can address a,particularly in the rabbit model.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7877888/#:~:text=HDL therapy can address a,particularly in the rabbit model.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7877888/#:~:text=HDL therapy can address a,particularly in the rabbit model.
https://pubmed.ncbi.nlm.nih.gov/26463231/
https://pubmed.ncbi.nlm.nih.gov/26463231/
https://pubmed.ncbi.nlm.nih.gov/26463231/

