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ABSTRACT

Aju Mbaise (Ajumbise), which traces its origin to the people of Mbaise in the Owerri Senatorial
District of Imo State in Nigeria, is a composite mixture of approximately eight herbal plants in the
forms of herbs, barks, and roots, used for the management of delivery pains, postpartum
associated disorders and facilitate recoil of the uterus after delivery. In this study, the modulatory
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effects of different solvent extracts of the polyherbal on inflammatory markers were investigated in
parturient and non-pregnant rats. The rats which were assigned to ten groups of 5 rats each (with
controls) were treated such that each group was administered a specific solvent extract (500 mg/kg
body weight) while the control groups received normal saline. Treatment lasted 28 days before
animals were sacrificed for sample collection and analyses of pro-inflammatory markers. Results of
the lethal dose (LDso) assessment of the extracts revealed values >5000 mg/kg body weight for all
four extracts. The serum concentrations of interleukin-1b, interleukin-6 and prostaglandin E2 were
significantly reduced in the treated nulliparous and parturient rats for all extracts when compared
with their respective control values (p<0.05), but that of prostaglandin E1 increased across the test
groups when compared with their controls (p<0.05). Therefore, ethanol, chloroform, diethyl ether
and aqueous extracts of Ajumbise polyherbal formulation may be safe modulatory agents for the
management of pain and inflammatory disorders usually associated with elevated inflammatory
cytokines levels and may be used as such, especially in females.

Keywords: Ajumbise polyherbal formulation; interleukin-1b; interleukin-6; nulliparous; parturient;

prostaglandin E2.
1. INTRODUCTION

Herbal, alternative or complementary medicine is
currently gaining general acceptance as a good
strategy for the management of diseases [1].
The World Health Organization (WHO) had
reported that 60% of the world’s population relies
on herbal medicine and about 80% of the
population in developing countries depends
almost totally on it for their primary healthcare
needs (Khan et al. 2019). The rising demand for

herbal medicaments may be due to their
perceived safety profile, cost-effectiveness,
strength,  effectiveness, and  eco-friendly
therapeutics potential [1]. Polyherbal

formulations have indeed inspired a paradigm
shift in the use and applications of herbal
medicines (Chauhan et al., 2015; Feinberg et al.,
2019). Ajumbise is a Nigerian polyherbal
formulation which originates from the Mbaise
people of Imo state and is consumed by
parturients for the purpose of treating delivery-
related pains, and postpartum-associated
disorders and facilitating recoil of the uterus after
delivery. Non-pregnant females consume
Ajumbise to achieve weight loss and to treat
fibroid and other obstetric conditions.

There is also a claim that Ajumbise induces
abortion in pregnancy, hence pregnant women
are cautioned against the use of the agent
(Westfall, 2001; Foster et al., 2006, Holst et al.,
2008; Adams et al., 2009, Hall et al., 2012;
Palivalappila et al., 2014; Palivalappila et al.,
2015), even though findings made by ljioma et al.
(2020) strongly disagree with the claim. The
plant composition of Ajumbise polyherbal
formulation appears to be a subject with different
opinions. For example, ljioma et al. [2], identified
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six plants including Euphorbia convolvuloids,
Uvaria chamae, Spondias mombine, Ceiba
petandra, Barteria fistulosa and Napaloena
vogelli as the herbal components of Aju Mbaise,
where as Iwueke and Chukwu, (2020) in their
own study identified and named nine (9) plants
namely Cnestis ferruginea, Xylopia aethiopica,
Uvaria chamae, Palisota hirsute, Scteria Spp,
Napoleonea imperialis, Dialium guineense,
Combretum racemosum and Heterotis
rotundifolia as its component plants. A closer
look reveals that the commonality in constituents
shared by the authors is the plants Uvaria
chamae and Napoleonea Spp. These differences
further affirm the fact that plant identification
inconsistencies remain a significant source of
concern in ethnomedicinal research (Tunde,
2019).

Some pharmacological activities have been
linked to individual plants in Ajumbise polyherbal.
Abortifacient activities have been attributed to
Spondias mombin following studies carried out in
laboratory albino rats (Akah, 1994; Nworu et al.,
2007). The aqueous extract of Euphorbia
convolvuloids reportedly__exhibited significant
anxiolytic, analgesic, antipyretic, and anti-
infammatory  activities in rats [3]. The
bacteriostatic and bactericidal activities of Uvaria
chamae have also been reported [4]. Although
the literature on the pharmacological potentials of
Ajumbise polyherbal formulation remains very
scanty, few works have been carried out on the
herbal preparation and reported. The insignificant
activity of the formulation on uterine contractility
and contractile effects of its Uvaria chamae
component has been reported [2]. Other reported
activities are its anti-motility effect and
usefulness in diarrhoea management (ljioma et
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al., 2019), Anti-red blood cell fragility and
antioxidant effects [5] and its toxicity [6] and
phytochemical compositions [6].

Pain complaints, in the immediate postpartum
period, are suffered by most puerperal women
(about 90%) globally regardless of the mode of
delivery and parity. Cytokines are known
inflammatory mediators. The cytokines, IL-1b
and IL-6, are known proinflammatory markers.
Studies have established the role of PGE2 in

tissue regeneration. PGE1l is reported to
stimulate IL-6  secretion. Perinatal pain
management has remained a topical issue.

Studies have established a connection between
labour and postpartum pain with postpartum
depression as a thematic issue in maternal
morbidity. (Cheng et al.,, 2021; Mathur et al.,
2021; Pereira et al., 2017; Watanabe-Tomita et
al., 1997) Aju Mbaise polyherbal formulation is
acclaimed to relieve pain and improve well-being
postpartum [6]. The mechanism is not known.
The current study aimed to evaluate the
modulatory effects of Ajumbise polyherbal
formulation on serum concentrations of pro-
inflammatory cytokines in non-pregnant and
parturient rats.

2. MATERIALS AND METHODS
Deter-

2.1 Quantitative Phytochemical
mination of the Extracts

Qualitative and quantitative determination of
phytochemical agents in the extract was carried
out in accordance with the methods described by
Harborne, (2005) while quantification of bioactive
compounds by gas chromatography-mass
spectrometry (GC-MS) was done following the
method described by Igwe et al. (2014).

2.2 Acute Toxicity (LDsg) Evaluation of
Ajumbise polyherbal Extracts

For the LDs, evaluation of each solvent extract of
Ajumbise polyherbal, a modified Lorke’s method
used by Orieke et al., (2019) was adopted. The
protocol was carried out in 3 stages and involved
the use of 21 albino rats. In the first stage, 9 rats
assigned to 3 groups (1, 2 and 3) were
administered 10, 100 and 1000 mg/kg single oral
doses of the extract respectively and were
thereafter placed under observation within 24
hours for toxicity signs including death. The study
proceeded into the second stage when zero per
cent mortality was observed across the groups.
In the second stage, another set of 9 rats also
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assigned to 3 groups of 3 rats each were
administered 1600, 2900 and 5000 mg/kg of the
extract respectively and were also observed as
earlier mentioned. Following the observance of
zero percent mortality across the groups, the
highest dose (5000 mg/kg) was repeated on
another set of 3 rats as a confirmatory test. This
last set of rats was observed within 24 hours and
a further 7 days stage.

The acute toxicity value of the extract was
calculated using Lorke’s formula below:

LD50:VAXB
A= Maximum dose that produced no

mortality
B= Minimum dose that killed all animals in a

group

2.3 Experimental Animals and Design for
the Evaluation of the Effect of the
Extracts on Serum Cytokine Levels in
Female Rats

A total of 50 (25 nulliparous and 25 parturient)
inbred female Wistar rats weighing 140-180 g
obtained from the laboratory animal production
unit of the Department of Zoology and
Environmental  Biology, @ Michael  Okpara
University of Agriculture, Umudike were used for
the study. The animals were housed in clean
aluminum cages, fed ad libitum with Chikkun
finisher's mash and clean water and acclimatized
for two weeks before commencement of the
experiment. Each set of rats was assigned to 5
groups of five rats each and treated as shown
below:

Group A:  500mg/kg body weight of
aqueous extract

Group B: 500mg/kg body weight of
ethanol extract

Group C:  500mg/kg body weight of diethyl
ether extract

Group D: 500mg/kg body weight of
chloroform extract

Group E: 0.2 ml normal saline and served
as control.

Treatments were oral and lasted 28 days
before animals were sacrificed for sample
collections. The body weights of the rats were
measured at the beginning and end of the study
using an electronic weighing balance (Model
p300, SANFA scientific instruments, Shanghali,
China).
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2.4 Collection of Blood Samples and
Determination of Inflammatory
Cytokines Levels

Blood was collected from each animal by cardiac
puncture into plane bottles following chloroform
anaesthesia. The collected samples were later
centrifuged at 3000 rpm for 10 minutes to obtain
clear sera which were subjected to pro-
inflammatory cytokine levels tests. The cytokines
tested for were interleukin-1b, interleukin-6 and
prostaglandin E2. Serum levels of interleukin-1p
(IL-1B), interleukin 6 (IL-6) and PGE2 were
determined using ELISA Kkits with catalog
numbers CSB-E08055r, E04640r and CSB-
EQ7967r respectively, produced by CUSABIO
laboratories, China while Prostaglandin E1
(PGE1) concentration was determined in the
collected sera using ELISA Kit (Catalog # E4716-
100) produced by BioVision incorporated, USA.
Standard procedures prescribed by producers of
the ELISA Kkits for each test were carefully
adhered to.

2.5 Statistical Analysis

+

Results were presented as mean values
standard deviations (mean * SD) using. The
replicates in each treatment were subjected to a
one-way analysis of variance (ANOVA) and the
difference between the sample's mean was
tested by Tukey post-hoc test using R-statistics
software version 3.03. P-values < 0.05 were
considered as being statistically significant.

3. RESULTS

3.1 Results of Phytochemical
Composition of Ajumbise polyherbal
Extract

Among the phytochemical agents identified in the
four extracts were tannins, flavonoids, saponins,
steroids, terpenes, alkaloids, cardiac glycosides,
and phenolic compounds. The quantities of these
identified phytochemicals also differed relatively,
as some were found in higher amounts while
others were present in only trace amounts.
Higher amounts of the abundant phytochemicals
(Alkaloids, flavonoids, phenols and saponins)
were present in ethanol and aqueous extracts
when compared with amounts present in
chloroform and diethyl ether extract. The values
obtained for these phytochemicals in the four
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different solvent extracts of Ajumbise polyherbal
extract are presented in Table 1.

3.2 Effects of Ajumbise Polyherbal
Extract on Pro-inflammatory
Cytokines (PGE1, PGE2, IL-6 and IL-
1b) in Nulliparous Rats

On nulliparous female rats, treatment with
chloroform, diethyl ether and aqueous extracts
significantly lowered serum concentrations of
prostaglandin E2 when compared with a control
value (p<0.05), while the group treated with
ethanol extract had serum PGE2 concentration
which did not significantly differ from that of the
control (p>0.05) even though serum PGE1l
concentration in this group was significantly
higher than that of control (p<0.05). Serum levels
of PGE1 in groups treated with chloroform and
diethyl ether were not significantly altered when
compared with the control (p>0.05). The effect of
the aqueous extract on serum levels of PGE1 in
the nulliparous rats followed the same pattern as
that of the ethanol extract. While serum levels of
IL-1b  were significantly lowered across all
treatment groups, those of IL-6 were only
significantly lowered in groups treated with
ethanol, chloroform, and aqueous extracts
(p<0.05). Serum IL-6 concentration was not
significantly altered in the group treated with
diethyl ethyl ether extract. Results showing the
effects of the extracts on the levels of these pro-
inflammatory markers are presented in Table 2.

3.3 Effects of Ajumbise Polyherbal
Extract on Pro-inflammatory
Cytokines (PGE1, PGE2, IL-6 and IL-
1b) in Parturient Rats

In the parturient rats, treatment with all the
extracts significantly lowered serum
concentrations of PGE2 and increased those of
PGE1 when compared with the control (p<0.05).
The highest lowering effect on PGE2 was
observed in the chloroform extract-treated group
while the highest increase in PGE1 was
observed in the aqueous extract-treated group.
The serum level of IL-6 was only significantly
lower than that of the control group treated with
the ethanol extract (p<0.05). Results obtained
also showed that serum IL-1b concentration was
significantly reduced across all extract-treated
groups when compared with the control (p<0.05).
These results are presented in Table 3.
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Table 1. Showing the amounts of the phytochemical agents identified in Ajumbise extract

Phytochemical Quantities ethanol Quantities in

Quantities in diethyl Quantities in

parameters extract (mg/100 g) chloroform extract ether extract aqueous extract
(mg/100 g) (mg/100 g) (mg/100 g)
Tannins 5.4010.07 3.93+0.07 3.69+0.05 4.96+0.09
Flavonoids 15.20+0.34 9.78+0.43 10.55+0.56 12.88+0.47
Saponins 9.69+0.10 7.26+0.31 7.18+0.45 11.72+0.33
Steroids 7.48+0.51 8.31+0.58 9.46+0.52 6.39+0.39
Terpenes 4.55+0.05 4.22+0.08 4.05+0.06 4.90+0.08
Alkaloids 19.71+0.22 13.75+0.71 12.49+0.33 17.35+0.59
Glycosides 2.92+0.15 2.73+0.12 2.51+0.23 2.81+0.29
Phenols 12.02+0.32 8.48+0.50 9.54+0.68 11.52+0.32

Results are presented as mean + standard deviation forn = 3

Table 2. Showing effects of the various solvent extracts on serum levels of PGE2, PGEL, IL-6
and IL-1b in nulliparous rats

PGE2
(pg./ml)

Treatment groups

PGE1
(pg./ml)

IL-6 (pg./ml) IL-1b (pg./ml)

212.06+3.92°
204.53+4.88°
124.00+3.57%
123.53+4.60%
141.634.80°

Control

Ethanol extract (500 mg/kg)
Chloroform extract (500 mg/kg)
Diethyl ether extract (500 mg/kg)
Aqueous extract (500 mg/kg)

191.0743.99°  192.52+3.45° 113.27+2.76°

238.10+4.31"  188.71+6.11*°  86.35+2.80°
183.33+4.97%  185.39+4.12% 86.15+2.78%
191.5145.03®  194.56+3.94° 90.75+1.69°
243.58+4.21°  185.32+4.32% 92.66+1.37"

Results are presented as mean + standard deviation (n = 5), and values with different superscripts are significantly different
(P<0.05) from any paired mean with the column. PGE2 = Prostaglandin E2; PGE1 = Prostaglandin E1; IL-6 = interleukin-6;
IL-1b = interleukin-1 beta

Table 3. Showing effects of the various solvent extracts on serum levels of PGE2, PGEL, IL-6
and IL-1b parturient rats

Treatment groups PGE2 (pg/ml) PGE1 IL-6 IL-1B (pg/ml)
(pg/ml) (pg./ml)

Control 202.73+3.68° 180.21+3.24° 192.46+3.82° 163.50+3.69°

Ethanol extract (500 mg/kg) 172.91+1.54° 271.3624.73° 182.65+2.27% 133.1345.13%

Chloroform extract (500 mg/kg) 130.64+3.34° 268.50+5.75"  190.45+2.12° 134.95+3.19°

Diethyl ether extract (500 mg/kg) 155.38+1.96" 293.41+2.83°  189.02+2.11° 137.81+2.03°

Agueous extract (500 mg/kg) 171.65+1.31° 300.076+7.65° 181.79+3.97° 137.23+3.94°

Results are presented as mean * standard deviation (n = 5), and values with different superscripts are significantly different
(P<0.05) from any paired mean with the column. PGE2 = Prostaglandin E2; PGE1 = Prostaglandin E1; IL-6 = interleukin-6;
IL-1b = interleukin-1 beta

4. DISCUSSION

Inflammation concerns the responses of cells or
tissues to injuries caused by internal or external
stimuli and explains the underlying molecular
mechanisms and complex network of integrated
signals between immune cells and the injured
tissues [7]. The recruitment and activation of
immune cells at the site of inflammation lead to
the release of pro-inflammatory cytokines such
as IL-6 and IL-1b which are involved in the
generation and maintenance of pain [8-12]. The
non-treated parturient group showed relatively
elevated IL-6 and IL-1B. This is consistent with
the report that parturition is initiated and
sustained by inflammatory cytokines and other
inflammatory agents [13,14]. Findings in this
study show that Ajumbise polyherbal extract
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treated nulliparous and parturient rats had
significantly reduced serum levels of IL-6 and IL-
1b, suggesting that the extract may contain
active compounds with  anti-inflammatory
properties that may inhibit the signalling cascade
for secretion of proinflammatory cytokines.
The mechanisms may not be fully understood
within the scope of this study. What is
unknown from this study is the specific active
agent (s) in the polyherbal formulation that
exhibits the lowering of IL-6 and IL-1B or whether
the significant reduction of sera IL-6 and IL-1B
are due to the synergistic effect of the
formulation. However, the traditional use of
Ajumbise as an anti-inflammatory formulation
used postpartum to manage pains and
inflammations may be explained by the finding
[15].
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The analgesic property of Ajumbise polyherbal
had earlier been reported [5]. Pain is a common
experience during menstruation and parturition
due to the increased activity of these pro-
inflammatory cytokines among other mediators
(Lois, 2003). Dysmenorrhea and menorrhagia,
which exaggerate tissue destruction in normal
menstruation, are pathologies of menstruation
which present with cramps and abnormal uterine
bleeding (AUB). Current treatment strategies
adopt the use of non-steroidal anti-inflammatory
drugs which target the inhibition of cyclo-
oxygenase enzymes [16] via a reduction in body
levels of pro-inflammatory cytokines [17]. In this
study, the extract may have achieved this effect
of pro-inflammatory cytokine lowering via the
same pathway, which may be the reason for its
acclaimed analgesic property and a promising
agent for the management of postpartum and
menstruation-associated pains [5] to serve as an
alternative to other agents which are in current
for such health issues [18-20]. Recent scientific
findings show that alkaloids, flavonoids and
terpenoids are phytochemicals with pain-
inhibition activities [21]. The presence of
phytochemicals in Ajumbise has also been
reported [6].

Findings here also showed that aqueous and
ethanol extracts of Ajumbise increased PGE1l
levels in the treated rats (nulliparous and
parturient). Prostaglandin E1 (PGE1) has been
used in obstetric practice for labour induction and
cervical ripening and in the treatment of
postpartum haemorrhage (Hofmeyr et al., 2010;
Carbone et al., 2013; Conde-Agudelo, et al.,
2013; Alfirevic and Aflaifel, 2014). This may be
why in recent times, the agent has been used as
an abortifacient (Malik and Dua, 2022). The fact
that in this study, extracts prepared from polar
solvents increased PGE1l levels in the rats
suggests that the extract may contain active
abortifacient principles, agreeing with ljioma et
al., [2] who reported that some components in
Ajumbise exhibited uterine contractile effects.
The lowering of serum PGE2 concentrations in
the non-polar solvent extract-treated rats
further buttresses the finding that Ajumbise may
contain uterotonic agents as already reported.
This is because PGE2 increases uterine
contractions and increases uterine blood
flow to sustain the contractions [22-25].
Saponins have been implicated in uterine
contractions and findings in this study have
shown evidence that these phytochemicals are
significantly present in the extracts of Ajumbise
polyherbal used.
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5. CONCLUSION

Findings from this study have shown that
Ajumbise polyherbal extract may be a potent
anti-inflammatory agent having lowered serum
levels of pro-inflammatory cytokines in albino
rats. The increase in PGE1 and PGE2 levels in
rats treated with the extracts also suggests
possible uterotonic effects, agreeing with existing
literature data. The inferred anti-inflammatory
and possible uterotonic effects are attributable to
the rich alkaloids, flavonoids, terpenoids and
saponins contents of the different solvent
extracts. Further studies with the polyherbal

medicament need to uncover the
pharmacological merits of the constituting
herbal materials or establish the findings

of the study as their synergistic effects of
the viz-a-viz proinflammatory cytokines and
prostaglandins.

6. LIMITATIONS OF THE STUDY

The study is designed to make unbiased
observations of the effects of the formulation as
applied in traditional use hence the use of all
constituting herbal materials. The scope of this
study can neither affirm the pharmacological
property of constituting herbal materials nor
establish the synergistic property of the
formulation. It is beyond the scope of the design
to explain the sublime mechanism of the
observations.

CONSENT
It is not applicable.
ETHICAL APPROVAL

All experiments were carried out in accordance
with international standards for the care and use
of laboratory animals as prescribed by the ethical
committee of the college of Natural Sciences,
Michael Okpara University of Agriculture,
Umudike.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Chaudhari AK, Das S, Singh BK, Prasad J,
Dubey NK, Dwivedy AK. Herbal medicines

as a rational alternative for treatment of



10.

11.

Agu et al.; J. Compl. Altern. Med. Res., vol. 21, no. 1, pp. 58-65, 2023; Article no.JOCAMR.97548

human diseases. In: Singh, B. (eds)
Botanical Leads for Drug Discovery.
Springer, Singapore; 2020.

lioma SN, Osim EE, Nwankwo AA, Kanu
K, Orieke D. Southeast Nigerian polyherbal
(Ajumbise): A potential uterotonic and
tocolytic  agent. Scientific ~ African.
2020;8(2020):e00393.

Kumar S, Malhotra R, Kumar D. Euphorbia
hirta: Its chemistry, traditional and
medicinal uses, and pharmacological
activities. Pharmacognosy

Reviews. 2010;4(7):58-61.

Nden H. Could traditional African herbal
remedies be a source of novel
antimicrobial compounds? An analysis of
the antimicrobial and antibiofilm properties
of Uvaria chamae and Prosopis africana.
Coventry  University. Student Thesis:

Doctoral Thesis » Doctor of Philosophy;
20109.
lioma SN, Okezie E, Nosiri Cl,

Ugbogu EA. Evaluation of toxicity profile
and pharmacological potentials  of
Ajumbise polyherbal extract in rats.
Scientific African. 2021;11(2021):e00681.

lioma SN, Osim EE, Nwankwo AA, Nwosu
CO, Nwankudu ON, Igwe KK, Nwawuba
IN. Plants composition and identification of

phytocomponents in a polyherbal
formulation used in Southeast Nigeria.
CARD International Journal of Medical
and Applied Biosciences. 2017;1(3):
84-98.

Kaneko N, et al. The role of interleukin-1
in general pathology. Inflamm

Regener. 2019;39:12.

Demir IE, Schafer KH, Tieftrunk E, Friess
H, Ceyhan GO, Neural plasticity in the
gastrointestinal tract: Chronic
inflammation, neurotrophic signals, and
hypersensitivity. Acta Neuropathol. 2013;
125(4):491-509.

Latremoliere, Woolf CJ. Central
sensitization: A generator of pain
hypersensitivity by central neural plasticity.
J. Pain. 2009;10(9):895-926.

Clark AK, OIld EA, Malcangio M.
Neuropathic pain and cytokines: current
perspectives. J. Pain Res. 2013;6:803—
814.

Gruber-Schoffnegger D, Drdla-Schutting R,
Honigsperger C, Wunderbaldinger G,
Gassner M, Sandkuhler J. Induction of
thermal hyperalgesia and synaptic long-
term potentiation in the spinal cord lamina |
by TNF-alpha and IL-1beta is mediated by

64

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

glial cells. J. Neurosci. 2013;33(15):6540—
6551.

Ronchetti S, Migliorati G, Delfino DV.
Association of inflammatory mediators with
pain perception. Biomedicine &
pharmacotherapy. 2017;96:1445-1452.
Gaurav  Chauhan, Prasanna Tadi.
Physiology, postpartum changes. Stat
Pearls; 2021.

Areia AL, Mota-Pinto A. Inflammation and
preterm birth: A systematic review.
Reproductive Medicine. 2022;3(2):101-
111. MDPI AG.
Available:http://dx.doi.org/10.3390/reprod
med3020009

Dinarello CA. Proinflammatory cytokines.
Chest. 2000;118(2):503-508.

Watters M, Martinez-Aguilar R, Maybin

JA. The menstrual endometrium:
From physiology to future
treatments. Frontiers in  Reproductive

Health. 2022;3:794352.

Teeling JL, Cunningham C, Newman TA,
Perry VH. The effect of non-steroidal anti-
inflammatory agents on behavioural
changes and cytokine production following
systemic inflammation: Implications for a
role of COX-1. Brain Behav Immun.
2010;24(3):409-109.

Mills JR, Huizinga MM, Robinson SB,
Lamprecht L, Handler A, Petros M, et al.
Draft opioid-prescribing guidelines for
uncomplicated normal spontaneous
vaginal birth. Obstet Gynecol. 2019;133:
81- 90.

Khan MI, Walsh D, Brito-Dellan N. Opioid
and adjuvant analgesics: Compared and
contrasted. Am J Hosp Palliat Care.
2011;28:378-83.

DOI: 10.1177/1049909111410298

Sostres C, Gargallo CJ, Arroyo MT, Lanas
A. Adverse effects of non-steroidal anti-
inflammatory drugs (NSAIDs, aspirin and
coxibs) on upper gastrointestinal tract.
Best Pract Res Clin Gastroenterol.
2010;24:121-32.

DOI: 10.1016/j.bpg.2009.11.005

Lee JH, Kim N, Park S, Kim SK. Analgesic
effects of medicinal plants and
phytochemicals on chemotherapy-induced
neuropathic pain through glial modulation.
Pharmacol Res Perspect. 2021;9(6):
e00819.
Diakowska D,
Nienartowicz
Grabowski K.

Markocka-Maczka K,
M, Lewandowski A,
Increased level of serum


http://dx.doi.org/10.3390/reprodmed3020009
http://dx.doi.org/10.3390/reprodmed3020009

23.

24,

Agu et al.; J. Compl. Altern. Med. Res., vol. 21, no. 1, pp. 58-65, 2023; Article no.JOCAMR.97548

prostaglandin-2 in early stage of
oesophagal squamous cell carcinoma.
Arch Med Sci. 2014;10(5):956-61.
American College of Obstetricians and
Gynecologists. Pharmacologic Stepwise
Multimodal Approach for Postpartum Pain
Management. 2021;(1).
Hanchanale V, Eardley I.
for the treatment of

Alprostadil
impotence.

25.

Expert Opin Pharmacother. 2014;15(3):
421-8.

Malik S, Day K, Perrault I, Charnock-Jones
DS, Smith SK. Reduced levels of VEGF-A
and MMP-2 and MMP-9 activity and
increased TNF-alpha in  menstrual
endometrium and effluent in women
with menorrhagia. Human Reproduction
(Oxford, England). 2006;21(8):2158—-2166.

© 2023 Agu et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://lwww.sdiarticle5.com/review-history/97548

65


http://creativecommons.org/licenses/by/4.0

