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Abstract  Cataract is the leading cause of ocular 

blindness, which mostly occurs in diabetic conditions. In 

this work, we evaluated the anticataract activity of 

ethanolic extract of seeds of Abrus precatorius (APEE) 

against the glucose-induced model in goat lenses (ex-vivo) 

and the STZ-induced model in albino rats (in-vivo). In the 

ex-vivo model, goat lenses were incubated in Tyrode 

solution containing 55 mM glucose for induction of 

cataract, and APEE (100 and 200 μg/ml) was assessed 

against high concentrations of glucose. In the in-vivo STZ-

induced model, albino Wistar rats (both sexes, 150-180 g) 

were treated with a single intraperitoneal injection of 

streptozotocin (60 mg/kg) for induction of diabetic cataract. 

After induction of diabetes, STZ-treated rats received 

APEE (0, 100, or 200 mg/kg/day, p.o.) for the next twelve 

weeks for assessment of the anticataract activity. Blood 

glucose level, lens transparency, lens protein contents, and 

oxidative stress markers were examined for the 

establishment of anticataract activity. APEE treatments 

showed potent anticataract activity against both ex-vivo 

and in-vivo models. When compared to the STZ control 

group, APEE treatments significantly (P < 0.05) reduced 

the blood glucose levels, lipid peroxidation (MDA), nitrite 

content, and insoluble protein contents in lenses and 

significantly (P < 0.05) increased the antioxidants (CAT, 

SOD, GPx, and GSH) and soluble protein contents in lenses. 

We concluded that the ethanolic extract of Abrus 

precatorius seeds exhibited significant anti-cataract activity 

against ex-vivo and in-vivo animal models which could be 

due to its potent antioxidant activity. 

Keywords  Abrus precatorius, Antioxidants, 

Anticataract Activity, Diabetic Cataract, STZ-induced 

Model 

1. Introduction

Cataract, the most prominent ocular blindness disorder, 

is characterized by opacification of the eye lenses [1]. In 

2010, 10.8 million people were affected by cataract 

blindness which is expected to be 40 million in 2025 due to 

a rapid increase in the older population [2, 3]. The cataract 

is a normal aging process, which is exacerbated by several 

risk factors like smoking, alcohol consumption, ultraviolet 

radiation, hypertension, and diabetes [4, 5]. A plethora of 

literature revealed that diabetes may enhance the risk of 

cataract at an earlier age and increase the incidence of 

cataract by two to five-fold [6-9]. At present, only surgical 

removal of the cataract lens and substitution with a polymer 

lens is available for the treatment of cataract, but it may 

produce post-operative complications including 

endophthalmitis, uncorrected residual refractive error, and 
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posterior capsular opacification [4]. There are several 

reports demonstrating that non-surgical approaches are as 

effective as surgical approaches, and they considerably 

delay or block the onset of cataract and reduce the surgical 

complications [10]. Therefore, it is an alternative therapy 

to manage diabetic cataract and improve patient 

compliance. 

In the current scenario, medicinal plants are the 

emerging source of bioactive molecules that have a variety 

of biological activities. Herbs have played a pivotal role in 

the management of several diseases since the beginning of 

civilization. India is one of the world's leading sources of 

herbal and Ayurvedic products. According to the World 

Health Organization, 75% of people worldwide still believe 

in plant-derived medicines, which are mainly obtained 

from traditional healers [11]. 

Abrus precatorius, a leguminous climber belonging to 

the Fabaceae family, is also known as Rati in Hindi, Crab's 

eye in English, and Gunja in Sanskrit. From ancient times, 

the herb has been used in Hindu medicine. The seeds of 

Abrus precatorius are traditionally used for the treatment 

of ophthalmic and other eye infections in Indian traditional 

medicine [12]. A plethora of literature revealed that seeds 

and/or leaves of Abrus precatorius have a variety of 

pharmacological properties, including anti-diabetic [13-15], 

anti-oxidative [16], anti-microbial [17], and anti-

inflammatory [18]. Moreover, a study by Umamaheswari 

et al. [19] shows positive effects against calcium-induced 

cataract models in goat lenses. In this perspective, we 

selected Abrus precatorius to assess the anticataract 

activity against diabetic cataract. 

2. Materials and Methods 

2.1. Collection of Plants and Authentication 

Plants and seeds of Abrus precatorius were collected 

from the Bilaspur region of Chhattisgarh, India, and 

authenticated by Govt. VYT Post Graduate Autonomous 

College, Durg, Chhattisgarh, India. 

2.2. Drugs and Chemicals 

Streptozotocin (STZ) was purchased from Himedia 

Laboratories Pvt. Ltd., Thane, India. All other analytical 

grade reagents were procured from the central chemical 

store of the department. 

2.3. Extraction and Phytochemical Screening 

Extraction of the Abrus precatorius seeds was performed 

by soxhlet apparatus in a hydroalcoholic solvent. Fresh 

seeds were shade-dried, crushed into small pieces, and 

finely powdered thereafter 600 g of powder was extracted 

for 7 days with ethanol (70% v/v). The Abrus precatorius 

ethanolic extract (APEE) was concentrated and dried under 

lower pressure and controlled temperature (40-50oC) using 

a rotatory evaporator. The dark yellow-brown extract (13% 

w/w) was stored at a cool temperature for further studies 

[19, 20]. The preliminary phytochemical screening of 

APEE was conducted using standard methods [21]. 

2.4. Ex-vivo Anticataract Activity 

Ex-vivo anticataract activity of APEE was performed in 

goat lenses by using glucose-induced experimental cataract 

[20]. Fresh goat eyes were collected from a slaughterhouse 

in Tyrode solution. Extracapsular extraction was used to 

isolate the lenses and keep them in freshly prepared Tyrode 

solution. The anticataract activity of APEE at 100 μg/ml 

and 200 μg/ml was assessed against a high concentration of 

glucose (55 mmol/L) containing physiological salt solution, 

which was used to induce cataract in isolated goat lenses. 

The experimental groups (each containing 6 lenses) are as 

follows: 

Group I: Normal Control; Glucose (5.5mM) 

Group II: Glucose Control; Glucose (55mM) 

Group III: APEE-100; Glucose (55 mM) + APEE (100 

ug/mL) 

Group IV: APEE-200; Glucose (55 mM) + APEE (200 

ug/mL) 

2.5. In-vivo Anticataract Activity 

The in-vivo anticataract activity of APEE was assessed 

against streptozotocin (STZ) induced experimental cataract 

in albino rats [22]. Before the experiments on animals, the 

experimental protocol was approved by the Institutional 

Animal Ethics Committee (IAEC) of Rungta College of 

Pharmaceutical Sciences and Research (RCPSR), Durg, 

Chhattisgarh, India (Approval no.- 

RCPSR/2023/IAEC/21). Albino Wistar rats (both sexes, 

150-180 g) were procured and housed under standard 

environmental laboratory conditions (25 ± 4oC temperature, 

55 ± 5% relative humidity, 12 hours light/dark cycle) of the 

departmental animal house of RCPSR, Durg (Registration 

no.- 1189/PO/ReBi/s/08/CPCSEA). The experiments were 

controlled in accordance with the ethical norms of the 

Committee for Control and Supervision of Experiments on 

Animals (CCSEA), Government of India. 

Albino rats were acclimatized for seven days thereafter 

blood glucose level was observed and those had normal 

blood glucose level (90-120 mg/dl). Six animals were kept 

in the normal control group and treated with 0.1 M citrate 

buffer (pH 4.5, 10 ml/kg, i.p.). Rest animals were treated 

with a single intraperitoneal injection of STZ (60 mg/kg, 

freshly prepared in cold 0.1 M citrate buffer, pH 4.5) for 

induction of diabetic cataract. After 72 h of STZ treatment, 

blood sugar level was monitored in each rat and included 

in the study, and those had more than 220 mg/dl of blood 

glucose levels. Further, diabetic rats were divided into STZ 

control, APEE-100, and APEE-200 groups (each 

containing six rats). From day 3 to the next twelve weeks, 
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the normal control and STZ control group received 0.3% 

CMC (10 ml/kg/day, p.o.), the APEE-100 group received 

APEE (100 mg/kg/day, p.o.), and APEE-200 group 

received APEE (200 mg/kg/day; p.o). All the doses of 

APEE [15] and STZ [22] were selected based on previous 

studies. During the protocol, blood glucose level was 

observed in 2-week intervals, and on completion of the 

protocol, rat eye lenses were isolated from sacrificed 

animals and stored at -20oC for further biochemical 

analysis. 

2.6. Blood Glucose Estimation 

The blood sample was collected via tail vein puncture 

technique and used to determine blood glucose level. 

Glucometer (GlucoOne Blood Glucose Monitor, DR. 

Morepen Limited, New Delhi, India) was used to estimate 

blood glucose levels. 

2.7. Lens Opacity 

In the ex-vivo study, after eight hours of incubation in the 

respective media and in the in-vivo study, animals were 

sacrificed after twelve weeks of treatment, rat eye lenses 

were isolated, and thereafter lenses were placed on graph 

paper, and the visibility of the graph was monitored. The 

lines of the graph were visible in normal lenses while the 

lines of the graph were unclear in cloudy or cataract lenses. 

2.8. Biochemical Analysis 

Oxidative stress markers were evaluated in supernatant 

of lens homogenates (10% w/v in 0.1 M potassium 

phosphate buffer, pH 7) by spectrophotometric methods 

(UV-1750, Shimadzu Scientific Instruments, Inc., USA) 

described in our previous paper [23]. 

The catalase (CAT) enzyme is responsible for 

converting hydrogen peroxide into water which was 

expressed as µmoles of H2O2 consumed in a minute per mg 

of lens tissue. The CAT was assessed by the method of 

Sinha [24], which is based on the reduction of dichromate 

in acetic acid to chromic acetate when heated in the 

presence of hydrogen peroxide, and the liberated color was 

read at 570 nm. Superoxide dismutase (SOD) is responsible 

for the breakdown of superoxide radical into oxygen and 

hydrogen peroxide. The unit of SOD is expressed as U/mg. 

One unit (U) of SOD is required to reduce 50% of nitroblue 

tetrazolium (NBT) reagent [25]. Glutathione peroxidase 

(GPx) was assayed by using the method of Tappel [26] and 

its activity was expressed as µmol of reduced glutathione 

(GSH) oxidized per min per mg of lens tissue. The 

estimation of GSH was performed by sulfhydryl reagent 5, 

5-dithio-bis- (2-nitrobenzoic acid) (DTNB) acid to produce 

a compound that absorbs at 412 nm. GSH was used as 

standard [27] and expressed in µmol/g of lens tissue. 

Malondialdehyde (MDA) is an indicator of lipid 

peroxidation determined by thiobarbituric acid reaction [28] 

and expressed as nmol/mg of lens tissue. The nitrite content 

was measured using Griess reagent, with sodium nitrite 

used to calibrate the standard curve for nitrite [29]. The 

soluble and insoluble protein content in the lens was 

measured by using this method of Lowry by using phenol 

reagents [30]. 

2.9. Statistical Analysis 

Results were statistically analyzed by using Graph Pad 

Prism 5.0 software. The significant difference between 

multiple groups was analyzed by analysis of variance 

(ANOVA) and the data was considered statistically 

significant at P < 0.05. 

3. Results 

3.1. Phytochemicals Screening 

The chemical test indicated the presence of alkaloids, 

tannins, saponins, anthocyanins, phenols, amino acids, and 

carbohydrates in the ethanolic extract of Abrus precatorius. 

The results are presented in Table 1. 

Table 1.  Phytochemical screening of ethanolic extract of abrus 
precatorius seeds 

S.N. Test name Present/absent 

1 Alkaloids 

Dragendroff’s Test 

Wagner's Test 

Mayer's Test 

Hager's Test 

 

+ 

+ 

+ 

+ 

2 Tannins + 

3 Anthraquinones 

Borntrager's test 

 

- 

4 Saponins + 

5 Anthocyanins + 

6 Phenols 

Ferric chloride test 

 

+ 

7 amino acids 

Ninhydrin test 

 

+ 

8 Carbohydrates 

Fehling's Test 

Benedict's Test 

 

+ 

+ 

9 Quinones - 

+ Present and – Absent 
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3.2. Effects of Abrus precatorius on Glucose-induced 

Model (ex-vivo) 

In ex-vivo study, we examined the lenticular opacity 

(Figure 1), Lens oxidative stress markers like CAT, GSH, 

and MDA (Table 2), and lens protein content (Figure 2). 

The results showed that APPE at 100 μg/ml and 200 μg/ml 

concentration levels considerably inhibited the progression 

of lenticular opacity in the APEE-100 and APEE-200 

groups when compared to the glucose control group 

(Figure 1). These results indicate the potential beneficial 

effects of Abrus precatorius on cataract, which are further 

established by estimating the biochemical parameters like 

Lens oxidative stress markers (CAT, GSH, and MDA) and 

lens protein content. 

In the glucose control group, lens antioxidants (CAT and 

GSH) were significantly (P < 0.05 vs normal control group) 

reduced, and the MDA level was significantly (P < 0.05 vs 

normal control group) increased (Table 2), which indicates 

that high concentration of glucose considerably enhances 

the oxidative stress within the lens. The APEE-100 and 

APEE-200 groups showed significant (P < 0.05 vs glucose 

control group) restoration of CAT, GSH, and MDA levels 

in lenses. These results indicate the antioxidant activity of 

Abrus precatorius. 

 

Figure 1.  Effects of Abrus precatorius on lens opacity against glucose induced model (ex-vivo). A: Normal control, B: Glucose control, C: APEE-

100, and D: APEE-200 

Table 2.  Effects of Abrus precatorius on oxidative stress markers in lens against glucose induced model (ex-vivo) 

GROUPS CAT (µmoles of H2O2 consumed/min/mg) GSH (µmoles/g) MDA (nmoles/mg) 

Normal Control 78.35±4.301 13.58±0.376 2.693±0.4109 

Glucose Control 23.17±3.065* 4.502±0.526* 16.63±1.0157* 

APEE-100 58.02± 4.331# 10.39±0.446# 7.457±0.9216# 

APEE-200 68.33± 5.119# 13.92±1.159# 3.235±0.7311# 

Values are expressed as means ± standard errors of the mean (SEMs, n = 6). Data were analyzed by using the one‐way ANOVA, followed by 
Tukey's post hoc test. APEE, Abrus precatorius ethanolic extract, CAT: catalase, GSH: reduced glutathione, MDA: malonaldehyde. *P < 0.05 
vs the normal group and #P < 0.05 vs the glucose control group. 

 

Values are expressed as means ± standard errors of the mean (n = 6). Data were analyzed by using the one‐way ANOVA, followed by Tukey's post hoc 

test. APEE, Abrus precatorius ethanolic extract. *P < 0.05 vs the normal group and # P < 0.05 vs glucose control group 

Figure 2.  Effects of Abrus precatorius on (A) soluble protein and (B) insoluble protein contents in the lens against glucose induced model (ex-vivo) 
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The glucose-control group showed a significant (P < 

0.05 vs normal control group) reduction in soluble protein 

and elevation in insoluble protein in the lens (Figure 2). 

Whereas the APEE-100 and APEE-200 groups showed 

significant (P < 0.05 vs glucose control group) elevation in 

soluble protein and reduction in insoluble protein in the 

lens. These results indicate that the Abrus precatorius 

protects protein modification within the lenses. 

3.3. Effects of Abrus precatorius on STZ-induced 

Model (in-vivo) 

The result of blood glucose level is presented in Figure 

3. The STZ control group showed a significant (P < 0.05 

vs normal control group) increase in blood glucose, 

Whereas the APEE-100 and AP-200 groups showed a 

significant (P < 0.05 vs STZ control group) decrease, these 

results indicate the potential antidiabetic activity of 

ethanolic extract of Abrus precatorius seeds. After twelve 

weeks, it was observed that the eye lenses of the STZ 

control group were considerably opaquer than the eye 

lenses of the normal group. Whereas the eye lenses of the 

APEE-100 and APEE-200 groups were transparent as 

compared to the STZ control group. These results showed 

the potential anticataract effects of APEE against STZ-

induced diabetic cataract (Figure 4). 

In this study, we also examined the pathophysiological 

parameters of cataract like antioxidants (CAT, SOD, GPx, 

GSH), Lipid peroxidation, nitrite, and protein contents in 

the lens. The result of the lens antioxidant level is presented 

in Table 3. 

The STZ control group showed a significant (P < 0.05 vs 

normal control group) decrease in lens antioxidant level, 

while the APEE-100 and AP-200 groups showed a 

significant (P < 0.05 vs STZ control group) increase. 

Moreover, the STZ control group showed a significant (P 

< 0.05 vs normal control group) increase in lens MDA and 

nitrite content, while the APEE-100, and AP-200 groups 

showed a significant (P < 0.05 vs STZ control group) 

decrease (Figure 5), and these results indicate the potential 

antioxidant activity of ethanolic extract of Abrus 

precatorius seeds. 

The result of lens protein contents is presented in Figure 

6. The STZ control group showed significant (P < 0.05 vs 

normal control group) alteration in lens protein content; the 

soluble protein content was significantly decreased, and 

insoluble protein content was significantly increased in the 

STZ control group, which was significantly (P < 0.05 vs 

STZ control group) restored by treatments of APEE at 100 

mg/kg and 200 mg/kg dose level in their respective groups. 

These results indicate the lenticular protective effects of 

ethanolic extract of Abrus precatorius seeds against the 

STZ-induced diabetic cataract experimental model. 

 

Values are expressed as means ± standard deviation (n = 6). Data were analyzed by using the two‐way ANOVA, followed by Bonferroni’s post hoc 

test. APEE, Abrus precatorius ethanolic extract. *P < 0.05 vs the normal group and # P < 0.05 vs the STZ control group 

Figure 3.  Effects of Abrus precatorius the blood glucose level against STZ induced model (in-vivo) 

 

Figure 4.  Effects of Abrus precatorius on lens opacity against STZ induced model (in-vivo). A: Normal control, B: STZ control, C: APEE-100, and 

D: APEE-200 
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Table 3.  Effects of Abrus precatorius on antioxidants in lens against STZ induced model (in-vivo) 

GROUPS CAT (µmoles of H2O2 

consumed/min/mg) 

SOD (U/mg) GPx (µmoles GSH 

oxidised/min/mg) 

GSH (µmoles/g) 

Normal Control 71.43 ± 0.88 10.13 ± 0.31 3.56 ± 0.23 11.52 ± 0.58 

STZ Control 30.81 ± 0.56* 3.74 ± 0.22* 1.59 ± 0.16* 4.91 ± 0.17* 

APEE-100 60.71 ± 0.48# 8.55 ± 0.30* 2.64 ± 0.14# 8.41 ± 0.33# 

APEE-200 62.42 ± 0.71# 9.8 ± 0.28* 2.94 ± 0.17# 8.80 ± 0.43# 

Values are expressed as means ± standard errors of the mean (SEMs, n = 6). Data were analyzed by using the one‐way ANOVA, followed by 
Tukey's post hoc test. APEE, Abrus precatorius ethanolic extract, CAT: catalase, SOD: Superoxide dismutase, GPx: Glutathione peroxidase, 
GSH: reduced glutathione. *P < 0.05 vs the normal group and #P < 0.05 vs the STZ control group. 

 

Values are expressed as means ± standard errors of the mean (SEMs, n = 6). Data were analyzed by using the one‐way ANOVA, followed by Tukey's 

post hoc test. APEE, Abrus precatorius ethanolic extract. *P < 0.05 vs the normal group and # P < 0.05 vs the STZ control group 

Figure 5.  Effects of Abrus precatorius on (A) MDA and (B) nitrite contents in the lens against STZ induced model (in-vivo) 

 

Values are expressed as means ± standard errors of the mean (n = 6). Data were analyzed by using the one‐way ANOVA, followed by Tukey's post hoc 

test. APEE, Abrus precatorius ethanolic extract. *P < 0.05 vs the normal group and # P < 0.05 vs the STZ control group 

Figure 6.  Effects of Abrus precatorius on (A) soluble protein and (B) insoluble protein in the lens against STZ induced model (in-vivo) 
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4. Discussion 

Traditionally and experimentally Abrus precatorius is 

used for several disorders and has a variety of 

pharmacological activities such as antidiabetic [13-15], 

anti-oxidative [16], and anticataract activity [19], which are 

corroborated with the results of the present study. The 

results showed that the APEE (100 mg/kg and 200 mg/kg) 

treatments reduce blood glucose levels and cataract 

formation against STZ exposure. Moreover, ex-vivo 

anticataract activity in goat lens supports the beneficial 

effects of APEE on lenticular protection in a glucose-

induced model. 

It is well-documented that uncontrolled hyperglycemia 

may lead to the activation of polyol and oxidative stress 

within the lens and exacerbate cataract formation [31]. In 

the STZ control group, a single dose of STZ treatment led 

to the induction of diabetes, which was indicated by 

increases in blood glucose levels. Chronic treatments of 

APEE led to a significant reduction in blood glucose levels, 

which implies its potent anti-diabetic and protective action 

against toxic STZ exposure. The protective action of APEE 

might be due to its potent antioxidant activity, which was 

previously established by in-vitro ferric reducing 

antioxidant power (FRAP) assay [32]. Oxidative stress 

plays a key pathophysiological role in various diseases, 

including cataract. The oxidative stress leads to destruction 

in the eye lens integrity and causes damage to lens proteins, 

lipids, transport system, and enzymes, consequently, loss 

of lens transparency, which was observed in our present 

study (ex-vivo and in-vivo). The loss of lens transparency 

was observed in the glucose control and STZ control 

groups, indicating that hyperglycemia is the key factor in 

the formation of cataract. Whereas the lenses of APEE 

treatments group were considerably transparent, which 

indicates that APEE mitigates the harmful effects of 

hyperglycemia on lenses. 

The endogenous antioxidants like CAT, SOD, GPx, and 

GSH play an important role in the protection of tissues 

against oxidants and free radicles. A lower level of 

antioxidants and a higher level of free radicles, lipid 

peroxidant (MDA), and nitrite contents are associated with 

tissue damage [33]. When compared to the STZ control 

group, a significant elevation of lens antioxidants (CAT, 

SOD, GPx, and GSH) level was observed. Moreover, 

APEE treatments led to a significant reduction in lens 

MDA and nitrite content, which are also indicative markers 

of cataract formation [34]. These results indicate the 

potential antioxidant activity of ethanolic extract of Abrus 

precatorius seeds. 

The transparency of the eye lenses depends on the 

integrity of the lens crystalline proteins. Reduction of 

soluble proteins and elevation of insoluble proteins are 

characteristic features of cataract [35], which was observed 

in the glucose control and STZ control groups. Significant 

restoration in lens protein contents was observed in the 

APEE treatment group, indicating the potential lenticular 

protection against diabetic cataract. 

The present study revealed that APEE contains 

flavonoids, phenols, alkaloids, amino acids, tannins, 

saponins, and anthocyanins. A study by Kaur et al. [32] 

revealed that ethanolic extraction of seeds of Abrus 

precatorius contains masses of phenolic compounds and 

flavonoids which show potent antioxidant activity. The 

HPLC analysis data of Kaur et al. [32] also revealed the 

presence of rutin, which is the potent antioxidant and also 

possesses the anticataract activity [36]. So, phenolic 

compounds and flavonoids of Abrus precatorius might be 

responsible for anticataract activity. A plethora of research 

explains that natural antioxidants including phenolic 

compounds and flavonoids have potent anticataract activity 

[37, 38]. 

5. Conclusions 

Based on the findings, we concluded that the ethanolic 

extract of Abrus precatorius seeds exhibited significant 

anti-cataract activity against ex-vivo and in-vivo animal 

models which could be due to its potent antioxidant activity. 

The results support a protective action against lenticular 

opacity, oxidative stress, and protein modifications that are 

pathophysiologically involved in cataract formation. 

However, further isolation will be required to identify the 

active chemical constituents of phenolic compounds and 

flavonoids responsible for their anticataract activity.  
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ANOVA: Analysis of variance; APEE: Abrus 

precatorius seed ethanolic extract; CAT: Catalase; GPx: 

Glutathione peroxidase; GSH: Glutathione reduced; MDA: 

Malondialdehyde; SOD: Superoxide dismutase; STZ: 

Streptozotocin 

Acknowledgements 

The authors are greatly thankful to the Department of 

Pharmacology, Rungta College of Pharmaceutical Sciences 

and Research (RCPSR), Durg, Chhattisgarh, India for 

providing research facilities to complete this work. 

Conflict of Interest 

The authors declare no conflict of interest, financial or 

other exists. 

Funding 

This research did not receive any specific grant from 

funding agencies in the public, commercial, or not-for-

profit sectors. 



 Advances in Pharmacology and Pharmacy 13(1): 28-36, 2025 35 

 

 

REFERENCES 

[1] Shu Y, Shao Y, Zhou Q, Lu L, Wang Z, Zhang L, Bi Y. 
Changing trends in the disease burden of cataract and 
forecasted trends in china and globally from 1990 to 2030. 
Clin Epidemiol., vol. 15, pp. 525-534, 2023. 
https://doi.org/10.2147/CLEP.S404049 

[2] Khairallah M, Kahloun R, Bourne R, Limburg H, Flaxman 
S R, Jonas J B, Keeffe J, Leasher J, Naidoo K, Pesudovs K, 
Price H, White R A, Wong T Y, Resnikoff S, Taylor H R, 
Study f t V L E G o t G B o D. Number of people blind or 
visually impaired by cataract worldwide and in world 
regions, 1990 to 2010. Invest Ophthalmol Vis Sci., vol. 56, 
no. 11, pp. 6762-6769, 2015. https://doi.org/10.1167/iovs.1
5-17201 

[3] Foster A. Vision 2020: The cataract challenge. Community 
Eye Health, vol. 13, no. 34, pp. 17-19, 2000.  

[4] Gupta S K, Selvan V K, Agrawal S S, Saxena R. Advances 
in pharmacological strategies for the prevention of cataract 
development. Indian J Ophthalmol, vol. 57, no. 3, pp. 175-
183, 2009. https://doi.org/10.4103/0301-4738.49390 

[5] Mylona I, Dermenoudi M, Ziakas N, Tsinopoulos I. 
Hypertension is the prominent risk factor in cataract patients. 
Medicina (Kaunas), vol. 55, no. 8, pp. 430, 2019. 
https://doi.org/10.3390/medicina55080430 

[6] Klein B E, Klein R, Moss S E. Prevalence of cataracts in a 
population-based study of persons with diabetes mellitus. 
Ophthalmol., vol. 92, no. 9, pp. 1191-1196, 1985. 
https://doi.org/10.1016/s0161-6420(85)33877-0 

[7] Nielsen N V, Vinding T. The prevalence of cataract in 
insulin-dependent and non-insulin-dependent-diabetes 
mellitus. Acta Ophthalmol., vol. 62, no. 4, pp. 595-602, 
1984. https://doi.org/10.1111/j.1755-3768.1984.tb03972.x 

[8] Li L, Wan X-h, Zhao G-h. Meta-analysis of the risk of 
cataract in type 2 diabetes. BMC Ophthalmol., vol. 14, no. 
1, pp. 94, 2014. https://doi.org/10.1186/1471-2415-14-94 

[9] Javadi M A, Zarei-Ghanavati S. Cataracts in diabetic 
patients: A review article. J Ophthalmic Vis Res., vol. 3, no. 
1, pp. 52-65, 2008.  

[10] Lu A, Duan P, Xie J, Gao H, Chen M, Gong Y, Li J, Xu H. 
Recent progress and research trend of anti-cataract 
pharmacology therapy: A bibliometric analysis and 
literature review. Eur J Pharmacol, vol. 934, no. pp. 175299, 
2022. https://doi.org/10.1016/j.ejphar.2022.175299 

[11] Garaniya N, Bapodra A. Ethno botanical and 
phytophrmacological potential of abrus precatorius l.: A 
review. Asian Pac J Trop Biomed., vol. 4, no. Suppl 1, pp. 
S27-34, 2014. https://doi.org/10.12980/apjtb.4.2014c1069 

[12] Kirtikar K R, Basu B D, Blatter E. Indian medicinal plants, 
2nd ed. International Book Distributors ; Periodical Expert 
Book Agency, Dehadrun, India 1981. 

[13] Boye A, Barku V Y A, Acheampong D O, Ofori E G. Abrus 
precatorius leaf extract reverses alloxan/nicotinamide-
induced diabetes mellitus in rats through hormonal (insulin, 
glp-1, and glucagon) and enzymatic (α-amylase/α-

glucosidase) modulation. Biomed Res Int., vol. 2021, no. pp. 
9920826, 2021. https://doi.org/10.1155/2021/9920826 

[14] Monago C C, Alumanah E O. Antidiabetic effect of 
chloroform - methanol extract of abrus precatorius linn seed 
in alloxan diabetic rabbit. J Appl Sci Environ Mgt., vol. 9, 
no. 1, pp. 85-88, 2005. https://hdl.handle.net/1807/6424 

[15] Reddy M, Teja.N D, Bhagavanraju M, K.P.Reddy, Atyam 
G, Raidu.Ch S, Avanapu S R. Antidiabetic activity of the 
seeds of abrus precatorius in streptozotocin & nicotinamide 
induced diabetic rats. Pharmacologyonline, vol. 1, no. pp. 
701-705, 2010.  

[16] Gul M Z, Ahmad F, Kondapi A K, Qureshi I A, Ghazi I A. 
Antioxidant and antiproliferative activities of abrus 
precatorius leaf extracts--an in vitro study. BMC 
Complement Altern Med., vol. 13, no. pp. 53, 2013. 
https://doi.org/10.1186/1472-6882-13-53 

[17] Adelowotan O, Aibinu I, Adenipekun E, Odugbemi T. The 
in-vitro antimicrobial activity of abrus precatorius (l) 
fabaceae extract on some clinical pathogens. Niger Postgrad 
Med J, vol. 15, no. 1, pp. 32-37, 2008.  

[18] Omoboyowa D A, Omomule O M, Balogun T A, Saibu O 
A, Metibemu D S. Protective potential of ethylacetate 
extract of abrus precatorius (linn) seeds against hcl/etoh-
induced gastric ulcer via pro-inflammatory regulation: In 
vivo and in silico study. Phytomedicine Plus, vol. 1, no. 4, 
pp. 100145, 2021. https://doi.org/10.1016/j.phyplu.2021.1
00145 

[19] Umamaheswari M, Dhinesh S, Kuppusamy A, 
Thirumalaisamy S, Subhadradevi V, Puliyath J, Arumugam 
M. Anticataractic and antioxidant activities of abrus 
precatorius linn. Against calcium-induced cataractogenesis 
using goat lenses. Eur J Exp Biol, vol. 2, no. 2, pp. 377-384, 
2012.  

[20] Soni P, Choudhary R, Bodakhe S H. Effects of a novel 
isoflavonoid from the stem bark of alstonia scholaris against 
fructose-induced experimental cataract. J Integr Med, vol. 
17, no. 5, pp. 374-382, 2019. https://doi.org/10.1016/j.joim
.2019.06.002 

[21] Kokate C K, Purohit A P, Gokhale S B. Pharmacognosy, 
40th ed ed. Nirali Prakashan, Pune, India 2008. 

[22] Shree J, Choudhary R, Bodakhe S H. Losartan delays the 
progression of streptozotocin-induced diabetic cataracts in 
albino rats. J Biochem Mol Toxicol., vol. 33, no. 8, pp. 
e22342, 2019. https://doi.org/10.1002/jbt.22342 

[23] Choudhary R, Shree J, Singh A, Bodakhe S H. Role of the 
renin-angiotensin system in the development of cataract 
formation in angiotensin-ii-induced experimental rats. J 
Biochem Mol Toxicol, vol. 35, no. 7, pp. e22789, 2021. 
https://doi.org/10.1002/jbt.22789 

[24] Sinha A K. Colorimetric assay of catalase. Analytical 
Biochemistry, vol. 47, no. 2, pp. 389-394, 1972. 
https://doi.org/10.1016/0003-2697(72)90132-7 

[25] Kakkar P, Das B, Viswanathan P N. A modified 
spectrophotometric assay of superoxide dismutase. Indian J 
Biochem Biophys, vol. 21, no. 2, pp. 130-132, 1984. (PMID: 
6490072). 

[26] Tappel A L. Glutathione peroxidase and hydroperoxides. 
Methods Enzymol, vol. 52, pp. 506-513, 1978. 



36 Anticataract Activity of Abrus precatorius Seed Extract against Diabetic-induced Cataract  

 

https://doi.org/10.1016/S0076-6879(78)52055-7 

[27] Ellman G L. Tissue sulfhydryl groups. Arch Biochem 
Biophys, vol. 82, no. 1, pp. 70-77, 1959. (PMID: 13650640). 

[28] Ohkawa H, Ohishi N, Yagi K. Assay for lipid peroxides in 
animal tissues by thiobarbituric acid reaction. Anal 
Biochem, vol. 95, no. 2, pp. 351-358, 1979.  

[29] Green L C, Wagner D A, Glogowski J, Skipper P L, 
Wishnok J S, Tannenbaum S R. Analysis of nitrate, nitrite, 
and [15n] nitrate in biological fluids. Anal Biochem., vol. 
126, no. 1, pp. 131-138, 1982. https://doi.org/10.1016/000
3-2697(82)90118-x 

[30] Lowry O H, Rosebrough N J, Farr A L, Randall R J. Protein 
measurement with the folin phenol reagent. J Biol Chem., 
vol. 193, no. 1, pp. 265-275, 1951. (PMID: 14907713). 

[31] Mrugacz M, Pony-Uram M, Bryl A, Zorena K. Current 
approach to the pathogenesis of diabetic cataracts. Int J Mol 
Sci, vol. 24, no. 7, pp. 6317, 2023. https://doi.org/10.3390/
ijms24076317 

[32] Kaur A, Sharma Y, Kumar A, Ghosh M P, Bala K. In-vitro 
antiproliferative efficacy of abrus precatorius seed extracts 
on cervical carcinoma. Scientific Reports, vol. 12, no. 1, pp. 
10226, 2022. https://doi.org/10.1038/s41598-022-13976-7 

[33] Halliwell B. Free radicals, reactive oxygen species and 
human disease: A critical evaluation with special reference 

to atherosclerosis. Br J Exp Pathol, vol. 70, no. 6, pp. 737-
757, 1989.  

[34] Yadav A, Choudhary R, Bodakhe S H. Role of nitric oxide 
in the development of cataract formation in cdcl2-induced 
hypertensive animals. Curr Eye Res., vol. 43, no. 12, pp. 
1454-1464, 2018. https://doi.org/10.1080/02713683.2018.
1501490 

[35] Moreau K L, King J A. Protein misfolding and aggregation 
in cataract disease and prospects for prevention. Trends Mol 
Med., vol. 18, no. 5, pp. 273-282, 2012. 
https://doi.org/10.1016/j.molmed.2012.03.005 

[36] Sasikala V, Rooban B N, Sahasranamam V, Abraham A. 
Rutin ameliorates free radical mediated cataract by 
enhancing the chaperone activity of α-crystallin. Graefes 
Arch Clin Exp Ophthalmol, vol. 251, no. 7, pp. 1747-1755, 
2013. https://doi.org/10.1007/s00417-013-2281-z 

[37] Durgapal S, Juyal V, Verma A. In vitro antioxidant and ex 
vivo anti-cataract activity of ethanolic extract of cineraria 
maritima: A traditional plant from nilgiri hills. Future J 
Pharm Sci., vol. 7, no. 1, pp. 105, 2021. 
https://doi.org/10.1186/s43094-021-00258-8 

[38] Hilliard A, Mendonca P, Russell T D, Soliman K F A. The 
protective effects of flavonoids in cataract formation 
through the activation of nrf2 and the inhibition of mmp-9. 
Nutrients, vol. 12, no. 12, pp. 3651, 2020. 
https://doi.org/10.3390/nu12123651

 




