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Abstract
Diabetes mellitus is among the world’s greatest health hazards. Acacia jacquemontii possess numerous traditional
therapeutic uses. This study investigated the role of Acacia jacquemontii ethyl acetate extract (AJEAE) in alloxan
induced diabetes in rat model. Current study was performed in two parts, in-vitro, through characterization (HPLC),
estimation of TFC, TPC, antioxidant (DPPH assay) and α-amylase inhibitory activities of the studied extract, and in vivo
on wistar rats in which animals were divided into �ve groups NC, DC, GL, AJEAE 250mg/kg and AJEAE 500mg/kg. The
effects of AJEAE on FBG, serum glucose, insulin, HBA1c, lipid pro�le, in�ammatory cytokines (IL-6, TNF-alpha) and
oxidative stress markers (LPO, NO, SOD, CAT, GPx) were evaluated. Our �ndings con�rmed the presence of quercitin,
kaempferol, gallic acid, vanillic acid, syringic acid, M-coumaric acid, sinapic acid, chlorogenic acid, cinamic acid and
ferulic acid in AJEAE. TFC and TPC in AJEAE were 83.83 mg GAE/g and 77.06 mg QE/g respectively. Signi�cant
inhibition of DPPH and α-amylase activities was exhibited by AJEAE. Alloxan injected rats showed marked
hyperglycemia, hypoinsulinemia and increased in�ammatory markers levels as compared to normal control.
Additionally raised levels of TG, TC, VLDL, LDL, LPO, NO and decreased levels of SOD, CAT and GPx were observed in
diabetic rats. AJEAE signi�cantly (p< 0.05) improved the aforementioned parameters and the protective e�cacy was
comparable to glibenclamide. Histopathological �ndings also evidenced the anti-hyperglycemic properties of AJEAE
through regeneration of pancreatic β cells. Conclusively our �ndings demonstrated the antihyperglycemic,
antihyperlipidemic, antioxidant, anti-in�ammatory and pancreatic beta cells regenerative properties of AJEAE against
alloxan induced diabetes. 

Introduction
Diabetes mellitus (DM) is serious and multifaceted metabolic disorder of multiple etiologies, global public health
problem, is now emerging as an epidemic worldwide, with intense consequences, both acute and chronic (Salehi et al.
2019). Currently, across the globe there are more than 150 million people with diabetes which seems to be increased
300 million by 2025 (Moradi et al. 2018). Diabetes and its associated micro and macrovascular complications have
affected approximately 25% of world population, so management of diabetes is becoming a socioeconomic challenge
world widely (Arumugam et al. 2013). Hyperglycemia, hyperlipidemia, oxidative stress, suppression of antioxidant
defense markers and in�ammation are the main consequences of diabetes mellitus (Hammeso et al. 2019). Genetic
and environmental factors are responsible for development of diabetes in which body cells cannot break down sugar
properly due to diminished action of insulin on target tissues resulting in lack of insulin or insensitivity (Salehi et al.
2019).

Multiple antidiabetic regimens are used with different mechanisms to counteract the increased level of glucose.
However, long term usage and side effects of available treatment options have increased the demand for novel
therapeutically effective agents with minimum side effects for the management of diabetes (Choudhury et al. 2018;
Majeed et al. 2018). Medicinal plants have long history of usage and are globally valuable source of new drugs (Chen
et al. 2016; Calixto 2019). From different regions of world, different parts of plant have been investigated for
antidiabetic activity as different plant contains phenols, carotenoids, �avonoids, terpenoids, alkaloids and glycosides
(Moradi et al. 2018). Herbal medicines are most commonly prescribed world wild due to easy availability, low side
effects, reasonable price and therapeutic e�cacy (Khan MF et al. 2018).

Majority of Acacia species are reported to possess pharmacological activities and have been reported to be effective
against a variety of diseases. Acacia jacquemontii Benth locally called as Bhu-banwali, Baonli or Bhunwaliand is
native to“Thar desert” of Indo-Pak subcontinent. In Pakistan it is known as ‘Bable’ or ‘kikri’ (Ashfaq et al. 2016; Rasool
et al. 2016). It was used in the past by Greek practitioners to treat common ailments i.e. stomach pain, kidney stones or
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disorders, toothache, chicken pox, sexual weakness and controlling in�ammation (Choudhary et al. 2009; Rasool et al.
2017). The current study was aimed to characterize the AJEAE using HPLC to determine the presence of different
bioactive constituents as well as to investigate the ameliorative impact of AJEAE on glycemia,lipidemia, oxidant
status, in�ammatory markers and pancreatic beta cells apoptosis in alloxan induced hyperglycemia in rats. About our
knowledge, no study is till performed in current feature of anti-hyperglycemic potential of Acacia jacquemontii.

Materials And Methods
Plant collection and extraction

Acacia jacquemontii leaves were collected from district Bhakkar near Bahawalpur Pakistan. The plant was
authenticated by Cholistan institute of desert studies (CIDS) from the Islamia University of Bahawalpur, Pakistan, with
voucher number CIDS/ IUB-1901/63. Leaves were cleaned, air dried under shade and �nally were grounded into coarse
powder using an electric grinder. About 100 gm of powdered material was macerated with ethyl acetate as ratio of 1:4
(W/V) at room temperature with occasional shaking and stirring for 7 days. After that whole mixture was �ltered
through �lter paper and then was concentrated by using a rotary evaporator.

Characterization of AJEAE using HPLC

High performance liquid chromatography (HPLC) analysis was performed for detection of bioactive compounds.
Stationary phase C18 (5.0 μM) 25 cm × 4.6 mm) and SIL-20A auto sampler (Shimadzu Scienti�c Instruments, Kyoto,
Japan) were used. Combination of acetic acid and acetonitrile was used as mobile phase. The �ow rate used for
analysis was 1 mL/min. UV–visible detector (SPD-10AV) was used for detection of bioactive compound at the
wavelength of 280 nm. Identi�cation and quanti�cation was done by comparison with standards (Imtiaz et al. 2019).

Evaluation of total phenolic and total �avonoid content in AJEAE

The total phenolic content (TPC) was estimated by using Folin-Ciocalteu method. After preparation of reaction mixture,
absorbance was measured at 760 nm wavelength and results were presented as mg GAE/g (Aryal 2019).The total
�avonoid content (TFC) was assessed by Aluminiun chloride colorimetric method. The absorbance was measured at
510 nm wavelength and results were displayed as mg QE/g of DW (Phuyal et al. 2020).

Evaluation of in vitro antioxidant activity (DPPH Assay)

The free radical scavenging activity of AJEAE was measured using DPPH as a free radical model (Mogole et al. 2020;
Ashraf et al. 2015). Different concentrations of plant extract (0.125-1 μg/mL) were prepared. 1ml of plant extract was
mixed with 3ml of 5 μg/mL DPPH and then incubated in the dark. Ascorbic acid was used as standard, absorbance
was taken at 515 nm using spectrophotometer and activity was measured by using the formula below:

% Inhibition = A blank—A sample/A blank 𝑥 100

In vitro -amylase inhibition assay

Alpha-amylase inhibitory assay was done to check the in-vitro antidiabetic activity of AJEAE (Sangeetha and
Vedasree2012; Sathasivampillai et al. 2017). 100 μL of plant extract was allowed to react with 100 μL of 2 mM of
phosphate buffer and 200 μL of α-amylase enzyme. The reaction mixture was allowed to incubate for 20 min and then
added 100 μL of starch solution (1%). The similar protocol was carried out for the controls where buffer was used
instead of the enzyme. After 5 minutes of incubation, dinitro-salicylic acid reagent (500 μL) was mixed in control and
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test, and then placed in boiling water bath for at least 5 min. The absorbance was measured at 540 nm using
spectrophotometer. The inhibitory activity was found by using the equation given below:

% Inhibition = Absorbance of the control  Absorbance of the test sample/ Absorbance of the control 𝑥 100

Experimental animals and ethical statements

Seventy �ve albino wistar rats (180-200 g body weight) were caged in the animal house of Institute of Physiology and
Pharmacology, University of Agriculture Faisalabad. Before start of trail, all rats were acclimatized for 2 weeks.
Experimental protocol was planned according to laboratory animal care guidelines permitted by Graduate studies
Research Board, UAF Pakistan. Ethical certi�cate was issued by institutional biosafety and bioethics committee with
letter no. 1739/ORIC for the conduct of in-vivo experiment. Following to the adaptation time, all rats were allocated into
�ve groups, each group having 15 rats.

Induction of experimental diabetes

Alloxan mono-hydrate (i.p) in 0.9% w/v NaCl was used to induce diabetes (150mg/kg of BW) in all groups except the
normal control group. Subsequent to 1st week of the study, glucose levels were measured from all rats according to tail
vein method using On-Call Plus (catalogue # G113-214√) glucometer. For this study, diabetic rats were selected based
on the blood glucose level higher than 300mg/dl.

Treatment protocol and sample collection

All rats were divided into following groups (n = 15/group).Group1: Normal Control (NC) = Daily Routine diet + water ad-
libitum, Group 2: Diabetic control (DC), Group 3: Treated with Glibenclamide (GL; 10 mg/kg), Group 4: Treated with
AJEAE (250 mg/kg), Group5: Treated with AJEAE (500 mg/kg). After completion of 28th day of study, all rats were
made overnight fast, anaesthetized (i.p. 3% sodium pentobarbital) and then sacri�ced. Blood samples were obtained,
then centrifuged at 4000rpmfor 10 minutes and obtained serum was stored at -80 ºC for biochemical studies. For
histopathological analysis, pancreatic tissues were preserved in 10% NBF solution. For biochemical investigations,
tissue homogenates were prepared by homogenizing the pancreatic and hepatic tissues in buffer solution containing
50 mMTris-HCl & 1.15% KCl.

Estimation of serum glycemic markers

Fasting blood glucose level (FBG) was measured on the 0, 7, 14, 21and 28thday of the study via tail prick method by
using On-Call Plus (catalogue # G113-214√) glucometer. After completion of trial, serum glucose levels of all groups
were measured by using rat glucose assay kit of Crystal Chem, USA # 81693. Serum insulin levels were estimated by
using ELISA kit (Thermo Fisher Scienti�c Catalog# ERINS). Glycosylated hemoglobin (HbA1c) was assessed byELISA
kit (Rat HbA1c ELISA kit catalog # MBS2509196).

Estimation of serum lipid pro�le

Triglycerides (TG), high density lipoprotein (HDL), low density lipoprotein (LDL), total cholesterol (TC) and very low
density lipoprotein (VLDL) were measured using previously described method (Arise et al. 2014).

Estimation of serum in�ammatory markers

Serum cytokines (TNF-α, IL-6) were measured by commercially available ELISA kit (RayBio® Rat, RayBiotech, Norcross,
GA, USA) according to instruction of manufacturer.
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Estimation of oxidative stress markers

Oxidative stress was assessed by estimation of lipid peroxidation (malondialdehyde; MDA), nitric oxide (NO), catalase
(CAT), glutathione peroxidase (GPx) and superoxide dismutase (SOD) levels in pancreatic and hepatic tissue
homogenates using previously de�ned methods (Eslamiet al. 2015; Rotruck et al. 1973; Takahara et al. 1960; Ohkawa
et al.1979; Green et al. 1982).

Histopathological analysis

For histopathological analysis, portions of pancreatic tissues were �xed in formalin (10%) for 1 day. Following the
�xation, tissues were dehydrated and para�nized in wax. Serial section were made via microtomy and stained with
H&E dyes for microscopic examination (IRMECO GmbH & Co, no: IM-91) at magni�cation power of 40x and snapped
using a digital camera.

Statistics

All data represents at least three autonomous experiments and results were showed as mean ± S.E. Statistically data
were analyzed by analysis of variance (ANOVA) followed by Duncan multiple ranges (Graph Pad Prism Software,
version 8.0.1, 244). All p values < 0.05 were considered as statistically signi�cant.

Results

Characterization of AJEAE by using HPLC
The �avonoids and phenolics �ngerprint of the AJEAE is presented in Fig. 1. The HPLC results of AJEAE revealed the
occurrence of different �avonoids and phenolics with 30 peaks and retention times ranging from 2.74 to 31.14 min.
Based on the retention times and spectral data, AJEAE showed a UV band at 280nm characteristics for �avonoids and
phenolic compounds, possibly quercetin > ferulic acid > sinapic acid > chlorogenic acid > vanillic acid > syringic acid > 
gallic acid > Kaempferol > M-coumaric acid > cinamic acid (Fig. 1, Table 1).

Table 1
HPLC chromatogram pro�le of �ngerprint of AJEAE

Compounds Retention time Concentration (ppm) Area (mV.s) Area (%)

Quercetin 2.747 21.35 402.043 8.8

Kaempferol 6.833 4.15 259.860 5.7

Cinnamic acid 26.667 3.47 267.572 5.8

M-coumaric acid 20.020 3.87 323.092 7

Gallic acid 4.253 4.25 119.224 2.6

Syringic acid 16.273 4.35 174.160 3.8

Vanillic acid 13.267 6.56 105.900 2.3

Chlorogenic acid 15.013 8.23 135.625 3.0

Sinapic acid 24.767 17.11 489.127 10.6

Ferulic acid 22.140 18.41 255.889 5.6
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Total phenol and �avonoid contents
Total phenolic contents in AJEAE were determined by using gallic acid as the standard. TPC value for AJEAE was
77.06 mg GAE/g. Total �avonoid contents of the AJEAE were determined by using quercetin as standard. TFC value for
AJEAE was 83.83 mg QE/g.

DPPH activity
The antioxidant activity of AJEAE was assessed on the basis of their capability to scavenge stable free DPPH radicals.
The results clearly speci�ed that AJEAE inhibited free radicals generation based on concentration used (Table 2).
AJEAE showed % inhibition of 69.470 at maximum concentrations of 1mg/ml with IC 50 value of 0.77mg/ml.
Reference standard ascorbic acid showed IC50 value of 0.54 mg/ml.

Table 2
%age inhibition of DPPH analysis at different concentrations of AJEAE and IC50 values

Concentrations
mg/ml

% inhibition of ascorbic
acid

IC 50 value
mg/ml

% inhibition of
AJEAE

IC 50 value
mg/ml

0.2 31.5 0.54 19.523 0.77

0.4 40.8 27.879

0.6 52.8 39.156

0.8 61.8 43.175

1 78.9 69.470

Alpha amylase inhibition activity
All concentrations of AJEAE were tested on α-amylase enzyme. The α-amylase activity of the AJEAE exhibited
inhibitions of 71.8% at maximum concentration of 1mg /ml with IC 50 value of 0.51. The IC 50 value for standard
(acarbose) was 0.29 mg/ml (Table 3).

Table 3
%age inhibition of α-amylase analysis at different concentrations of AJEAE and IC50 values

Concentrations
mg/ml

% inhibition of
acrbose

IC 50 value
mg/ml

% inhibition of
AJEAE

IC 50 value
mg/ml

0.2 45.5 0.29 30.9 0.51

0.4 56 45.7

0.6 62.8 57.6

0.8 76.5 65.9

1 85.9 71.8

Effect of AJEAE on glycemic markers
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Fasting blood glucose level in alloxan induced diabetic rats signi�cantly increased from week 0 to week 4 as compared
to normal control. After treatment with GL and AJEAE, FBG levels were signi�cantly decreased from week 0 to 4. Serum
glucose and HbA1c levels were noticeably (p < 0.001) augmented in all diabetic rats with comparison to normal control
group. However, administration of GL and AJEAE graded doses reduced the levels of serum glucose and HbA1c dose
dependently in comparison to diabetic control group. Serum insulin levels were signi�cantly (p < 0.001) elevated in GL
and AJEAE treated rats in comparison to diabetic control group (Fig. 2).

Effects of AJEAE on serum lipid pro�le
Substantial (P < 0.05) raise was detected in serum TC, TG, LDL and VLDL while decrease in HDLvalues in the alloxan
treated group compared to the control group. Furthermore, AJEAE treatment showed an anti-lipidemic effect and
produced signi�cant (P < 0.05) reduction in TC, TG, VLDL, LDL and increase in HDL levels as compared to DC group
(Table 4). 

Table 4 Effect of AJEAE on serum lipid pro�le

 

Parameter

Groups

NC DC GL AJEAE
250mg/kg

AJEAE 500mg/kg

Cholestrol
mg/dl

70.50±0.4041

 

198.7±1.856a***

 

88.27±1.317b***

 

103.3±3.351b***

 

92.33±1.734b***

 

Triglycerides
mg/dl

73.20±1.172

 

139.7±2.771 a***

 

85.63±0.6360b***

 

129.3±0.9333b* 104.4±3.225b***

 

HDL mg/dl 28.80±0.3606

 

17.20±0.1732a***

 

21.87±0.1202b***

 

18.80±0.1528 b**

 

22.37±0.2404 b***

 

LDL mg/dl 34.97±0.1453

 

155.5±2.754 a***

 

55.30±0.2887b***

 

95.33±2.609 b***

 

81.03±3.295 b***

 

VLDL mg/dl 17.93±0.2963

 

33.43±0.2728a***

 

21.63±0.5207b*** 29.67±0.5207 b**

 

24.03±0.8110b***

Values are illustrated as mean ± SEM; n = 15 per group. Statistical comparisons ‘‘a” compared with normal control, ‘‘b”
compared with diabetic control. * represent signi�cance at p < 0.05, ** represent signi�cance at p < 0.01, *** represent
signi�cance at p < 0.001

Effects of AJEAE on serum in�ammatory markers
Figure 3 describes the in�ammatory response of hepatic and pancreatic tissues in all groups. Results showed
signi�cant (p < 0.001) elevation of TNF-α and IL-6 levels after diabetes induction compared to control group. Though,
GL and AJEAE (250mg/kg; 500mg/kg) treatment signi�cantly (p < 0.001) decreased the in�ammatory markers
compared to diabetic group.
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Effects of AJEAE on oxidative stress markers
As shown in Fig. 4–5, signi�cant (p < 0.001) decline was observed in hepatic and pancreatic antioxidant enzymes
(SOD, GPx and CAT) in alloxan treated group compared to control group. However, GL and AJEAE (250mg/kg;
500mg/kg) treatments resulted in remarkable increase in the antioxidant levels with respect to diabetic group (p < 
0.001). About non-enzymatic oxidative stress markers, substantial increase of LPO and NO contents in hepatic and
pancreatic tissues were observed in diabetic group in comparison with control group. However, treatment with GL and
AJEAE (250mg/kg; 500mg/kg) in diabetic rats decreased LPO and NO levels in both tissues with respect to diabetic
group.

Histopathological results
The pancreatic tissues of NC group showed a normal structure with contact islets of Langerhans (Fig. 6a) while in DC
group the islets of Langerhans exhibited signs of atrophy as well as shrinkage, additionally severe damage to both β-
cells and pancreatic islets. However, GL and AJEAE treated groups preserved the pancreatic tissues, e�ciently
attenuated the pancreatic lesions and improved β-cells mass. Damage of the pancreatic β-cells is main symptom in
diabetes and consequently caused to impairment of insulin production. Our �ndings suggest that AJEAE improved the
histoarchitecture of pancreatic beta cells and insulin release (Fig. 6a-e).

Discussion
Diabetes mellitus is accompanied by noteworthy changes in lipid and glucose metabolism and the stimulation of
oxidative stress which are contributed in the development of DM related complications (Albasher et al. 2020). Different
lifestyle and dietary factors including physical inactivity, weight gain, obesity and low �ber diet plays substantial role in
diabetes development (Idm’hand et al. 2020). Our �ndings revealed the occurrence of various �avonoids and phenols
in AJEAE (Table 1). Flavonoids are major bioactive compounds and according to previous literature they have property
to inhibit cell damage as -cell damage is main factor for development of diabetes (Manach et al. 2004; Wang et al.
2018). Our results indicated that AJEAE contains high concentration of �avonoids i.e. quercetin and kaempferol which
have strong anti-oxidant and anti-in�ammatory activities (Gavamukulya et al.2014).

Supporting the results of preceding research studies, ferulic acid and sinapic acid have antioxidant, anti-in�ammatory,
anti-microbial, anticancer and antidiabetic effects (Zduńska et al. 2018; Chen 2016). Chlorogenic acid is proved to
possess antioxidant, anti-in�ammatory, antibacterial, free radical scavenger activities and also has property to improve
glucose homeostasis (Majeed et al. 2021; Naveed et al. 2018). Vanillic acid ameliorates hyperglycemia induced
oxidative stress and in�ammation (Ji et al. 2020) and syringic acid reduces oxidative damages (Sabahi et al. 2020).
Gallic acid increases insulin release and has antioxidant and anti-in�ammatory properties (Majeed et al. 2021;
Kahkeshani et al. 2019). Cinnamic acid is linked with a bene�cial in�uence on management of diabetes and its
complications (Adisakwattana 2017). Interestingly, all the phenol and �avonoid compounds detected in AJEAE are
responsible to be therapeutically effective against diabetes due to their antioxidant and anti-hyperglycemic activities.

In-vitro antioxidant activity of AJEAE was evaluated by DPPH. The result of present study revealed that AJEAE
contains bioactive compounds with high capability to scavenge free radicals. These phytochemicals could be phenolic
and �avonoids which might have potent antioxidant activities. Antidiabetic potential (in vitro) was evaluated by α-
amylase inhibition assay, α-amylase is carbohydrate digesting enzyme required to hydrolyze complex polysaccharides
to simple’s sugars. We found that AJEAE exhibited 71.8% inhibition of α-amylase enzyme activity (Table 3). This
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enzyme inhibition has con�rmed to be effective approach in controlling the postprandial sugar levels (Ononamadu et
al. 2019).

In the current study, alloxan monohydrate induced diabetes by direct damage to pancreatic β-cells, resulting in loss of
insulin secretion and hyperglycemia. We found remarkable reduction in FBG, serum glucose and improvement in serum
insulin levels in AJEAE and GL treated groups. The hypoglycemic activity of AJEAE may refer to the inhibition of free
radical species formation induced by alloxan. In agreement to previous research studies, plant extracts containing high
�avonoids and polyphenol compounds have potential to increase insulin secretion, regenerative potential of β-cells, by
inhibiting ATP sensitive K + channels like Glibenclimide (Arunachalam and Parimelazhagan 2014). Flavonoids have
property to inhibit cAMP phosphodiesterase which is responsible for insulin secretion (Albasher et al. 2020).To assess
the long term glycemic control during diabetic treatment HbA1c is one of most important marker (Yazdanpanah et al.
2017; Chehregosha et al. 2019). This study observed signi�cant decrease in HbA1c levels in GL and AJEAE treated
groups (Fig. 2).

Diabetes mellitus is connected with augmented morbidity and mortality that results from cardiovascular diseases
(Lamacchia and Sorrentino 2021). In DM, metabolism of lipids is also disturbed. Altered lipid pro�le is known to
establish danger for atherosclerosis in diabetes. So control of lipid pro�le is also vital along with the glucose reduction
to reduce the risk of diabetes. However treatment with AJEAE stabilized the lipid pro�le through reduction in TC, TG,
LDL and VLDL as well as signi�cant raise in HDL levels in dose dependent manner. The hypolipidemic effect of AJEAE
may mention to the bioactive compounds, �avonoids and phenols, which potentiate the release of insulin from
pancreatic beta cells and improve the glucose oxidation (Albasher et al. 2020).

Oxidative stress is a proposed mechanism for initiation and development of diabetes, as hyperglycemia is strongly
linked with increased superoxide generation via the mitochondrial system (Hassan et al. 2015; Tiwari et al. 2013).
According to our results, AJEAE notably amended the pancreatic and hepatic antioxidant markers (SOD, GPx and CAT).
Alloxan signi�cantly increased the concentration of MDA and NO compared to the control group, which indicated
powerful oxidative stress due to radical production (Anwar and Meki 2003). AJEAE treatment results in signi�cant
reduction of MDA and NO level as compared to diabetic group.

There is a signi�cant link between in�ammation and β-cell damage that signi�es its association in the pathogenesis of
DM. Hyperglycemia results in the formation of advanced glycation products which are related with in�ammation. TNF-
α and IL-6 are suggested to increase the intensity and occurrence of diabetic complications (Albasher et al. 2020). In
this study we further evaluated the pro-in�ammatory cytokines levels, TNF-α and IL-6 as these cytokines are recognized
to show vital role in development of insulin resistance (Ramadan et al. 2017). In diabetic rats, elevated levels of serum
TNF- α and IL-6 were detected; instead AJEAE considerably (p < 0.001) reduced the TNF- α and IL-6 levels in dose
dependent manner. Histopathological analysis has revealed that AJEAE considerably normalized the histoarchitecture
of pancreatic tissues. Interestingly AJEAE treatment showed signi�cant pancreatic beta cells regenerative potential due
to the dramatic raise in pancreatic beta cell population and suppression in unusual histological changes in
comparison to DC group (Fig. 6a-e). Concerning the mechanism through which AJEAE can improve the
histoarchitecture of pancreatic beta cells, earlier research studies have found that �avonoids and phenolics exhibit
signi�cant contribution in regeneration of β-cells (Elshamy et al. 2017). The outcomes of present study have proposed
the hypoglycemic, hypolipidemic, antioxidant and pancreatic beta cells regenerative properties of Acacia jacquemontii
through its protective role in β-cells mass and functioning along with observable improvement in glycemic, lipidemic
status and suppression of oxidative stress.

Conclusion
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For the �rst time, results from our study have reported the role of phenols and �avonoids from AJEAE in
downregulating the hyperglycemia via modulation of glycemic, lipedemic, anti-in�ammatory and anti-oxidant defense
markers. Furthermore, AJEAE also showed strong regenerative pancreatic beta cells potential through improvement in
histoarchitechture of pancreatic β-cells. The �ndings of present study highlight the therapeutic signi�cance of Acacia
jacquemontii in the management of hyperglycemia.
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Figure 1

HPLC chromatogram pro�le of �ngerprint of AJEAE
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Figure 2

Effect of AJEAE on glycemic markers. ### shows p<0.001,* represent signi�cance at p < 0.05, ** represent signi�cance
at p < 0.01, *** represent signi�cance at p < 0.001. Abbreviations: NC= normal control, DC= diabetic control, GL =
Glibenclamide, AJEAE= A. jacquemontii ethyl acetate extract

Figure 3

Effect of AJEAE on in�ammatory markers. ### shows p<0.001,* represent signi�cance at p < 0.05, *** represent
signi�cance at p < 0.001. Abbreviations: NC= normal control, DC= diabetic control, GL = Glibenclamide, AJEAE= A.
jacquemontii ethyl acetate extract
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Figure 4

Effect of AJEAE on hepatic oxidative stress markers. ### shows p<0.001,* represent signi�cance at p < 0.05, **
represent signi�cance at p < 0.01, *** represent signi�cance at p < 0.001. Abbreviations: NC= normal control, DC=
diabetic control, GL = Glibenclamide, AJEAE= A. jacquemontii ethyl acetate extract
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Figure 5

Effect of AJEAE on pancreatic oxidative stress markers. ### shows p<0.001,* represent signi�cance at p < 0.05, **
represent signi�cance at p < 0.01, *** represent signi�cance at p < 0.001. Abbreviations: NC= normal control, DC=
diabetic control, GL = Glibenclamide, AJEAE= A. jacquemontii ethyl acetate extract
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Figure 6

(a-e) Photomicrograph of pancreas (a)= NC, (b) = DC, (c) = GL, (d) = AJEAE (250mg/kg), (e) = AJEAE (500mg/kg)
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