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Abstract: This study was designed to assess the effect of Centratherum anthelminticum seeds administration on blood 

and serum risk factor markers in type 2 diabetic (T2D) patients using metformin. It was a randomized non-blinded, 

controlled, 3month trial. T2D patients were registered from Sindh Government Hospital New Karachi, Karachi. There 

were 3 groups, DT (Diabetic Test, n=20), DC (Diabetic Control, n=20) HC (Healthy Control n=20, healthy individuals 

of similar age were selected). DC (metformin 500mg), DT (capsule of C. anthelminticum seeds powder CAPca + 

metformin 500mg each) and HC (CAPca 500mg) were given daily. Fasting blood glucose, body weights were monitored 

weekly while blood samples were collected on first and final day of the trial for biochemistry. Administration of CAPca 

showed significant decrease in % glycaemia (p<0.0001) and % Hb glycosylation (p<0.05) values. Serum risk factor 

markers including direct bilirubin & uric acid (p<0.01), creatine kinase & alanine aminotransferase (p<0.0001) and 

creatinine (p<0.05) were reduced significantly. CAPca administration improved blood and serum markers in healthy 

volunteers too. These improved blood & serum markers in T2D patients indorsed synergistic effect of CAPca with 

metformin to manage secondary challenges of T2D.  
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INTRODUCTION 
 

High blood glucose and mitochondrial superoxide assist 

each other in type 2 diabetes, this partnership is 

manifested in non- enzymatic condensation of 

hemoglobin that produce oxidative stress and other 

secondary complications (Asmat et al., 2016). The 

frequency of insulin resistance type 2 diabetes in south 

Asian countries is getting high and Pakistan had 0.033 

billion people with T2D in the year 2022 (Azeem et al., 

2022), still increasing.  Oxidative stress and CVDs are the 

head and tail of T2D originated from metabolic stress in 

the form of free radicals via high NADPH-oxidase 

activity linked to high levels of protein kinases. The major 

insulin resistant cellular dysfunction occurs in 

hepatocytes, adipocytes and myocytes where hindered 

performance of nitric oxide synthase trigger oxidation 

lead to secondary challenges (Yaribeygi et al., 2019), 

increased 50% death rate (Rehman and Akash, 2017).  

 

Healthy diet routine and body weight are the important 

adjustments in T2D along with anti-diabetic drug like 

metformin but its long term usage brings biochemical 

alterations in T2D patients (Baker et al., 2021). Herbs 

with anti-diabetic phytochemicals is a new strategy to 

cure secondary challenges and about 73% diabetic 

individuals use anti-diabetic herbs in addition (Li and 

Weng al., 2017). Phenols and flavonoids containing 

phyto-medicine are ROS scavengers, compete with 

glucose transporters and digestive enzymes hence used in 

treating T2D and due to low cost and lesser side effects 

plant based medicines would become a safer choice 

(Alam et al., 2022).   

 

The seeds of the plant in Asteraceae family called 

Centratherum anthelminticum, named as kali zeeri has 

registered as a significant sugar lowering agent along with 

persistence anti-inflammatory activities due to the 

presence of phenolic acids, steroids, fatty acids and 

terpenes (Dogra et al., 2020). Its polyphenolic content 

like quercetin glycoside, kaempferol, caffeic and decanoic 

acid etc. promoted sugar utilization and insulin secretion 

(Shoaib et al., 2023; Arya et al., 2012).  These seed in 

different solvents extract also reported to increase glucose 

influx and its energy metabolism by sensitizing GLUT-2 

and GLUT-4 transporters in diabetic animal models (Arya 

et al., 2012). Previously ethanol extract of these seeds (at 

different dosages) also reported to inverse insulin 

resistance, improve hyperlipidemia, HbA1c glycation and 

antioxidant enzymes levels in insulin resistant animal 

model (Lateef and Qureshi, 2013; Mudassir et al., 2018a; 

Mudassir et al., 2018b). Hexane oil fraction of these seeds *Corresponding author: e-mail: hina28577@yahoo.com 
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recently reported to improved nephron function in renal 

model of diabetic animal (Baig et al., 2022).   
 

The main purpose of this work was to explore the effect 

of C. anthelminticum seeds (capsules) administration in 

T2D patients in combination with metformin in terms of 

risk factor markers investigation in blood and serum and 

to evaluate its role in the management of secondary 

challenges.  
 

MATERIALS AND METHODS 
 

Centratherum anthelminticum seeds (Herbarium No. 

KU/BCH/SAQ/02) were bought from local market and 

cleansed then grinded into fine powder for capsulation 

process (mixing up with magnesium stearate as lubricant 

250mg/capsule) done from Mektum Homoeo Pharma and 

termed as CAPca in this work. Research Ethics 

Committee (FUUAST) in collaboration with Sindh 

Government Hospital New Karachi (Hospital Review 

Board) approved this work (Reference # 2032 & 560).  

This study was a non-blinded randomized controlled trial. 

Forty T2D volunteers (age between 40-60 years) from 

Sindh Government Hospital New Karachi (Karachi) were 

enrolled to this study with their written consents (3 

months, October - December, 2019) under the observation 

of diabetes experts. The inclusion criteria for T2D 

participants was diabetic type 2 history of 5 years and 

HbA1c value less than 9%, with metformin treatment. 

The exclusion criteria were with no other disorders like 

type 1 diabetes, hypertension, mental illness, liver 

diseases and Tuberculosis. Twenty healthy individuals 

were inducted of same age group. The selected volunteers 

were distributed into three groups (20 participants/gp) i.e.  

 

Diabetic Test (DT, metformin and CAPca 500mg each) 

Diabetic Control (DC, metformin 500mg)   

Healthy Control (HC, CAPca 500mg)  

All groups were given their dosages two times daily. 

Volunteers visited to General physicians (diabetes care 

unit, New Karachi Hospital) on weekly basis where their 

body weight (bw) and fasting blood glucose (fbg, using 

glucometer) were monitored. The biochemical 

investigations were done on the first and last day of trial 

i.e. blood samples were drawn two times for laboratory 

procedures.  

 

Percent change in body weight (%BW), HbA1c 

glycosylation (% HbA1c) and percent fasting glycaemia 

(%FG) of all groups were evaluated by using the given 

formula respectively 

% value = (Final day record - Initial day record) / (Initial 

day record) x 100 

 

 Blood (HbA1c) and serum risk factor markers including 

alanine aminotransferase, creatinine, uric acid, total 

bilirubin and direct bilirubin (ALT, CK, TB, Cr, UA) 

were determined by HPLC method (Bergmann and 

Sypniewska, 2016) and using Randox kits (UK). Indirect 

Bilirubin (IB) was estimated through the formula given as  

IB= TB - DB 

 

STATISTICAL ANALYSIS 
 

Results are expressed as mean ±SD (standard deviation) 

and considered as significant at p<0.05, p<0.01, p< 

0.0001 when analyzed by one-way ANOVA (SPSS 

version 18). 

 

RESULTS 
 

The DT showed a significant reduction in body weight 

(p<0.05), fasting blood glucose and HbA1c (p<0.0001) 

values as compared to DC (table 1).  In individual groups 

significant improvement was observed in HC & DT in 

body weight (p<0.05), fasting blood glucose and HbA1c 

(p<0.0001) values, reduced significantly than their first 

records (table 1). CAPca functional response was also 

displayed in the significant improvement of percent body 

weight and percent glycemic changes in DT, both showed 

prominent reduction (p<0.0001) (-2.7 body weight change 

& -42% glycemic change) after 3 months as compared to 

DC (fig. 1 & 2). Likewise, the percent HbA1c 

glycosylation value was also significantly reduced (p< 

0.05) (-0.2%) in DT than DC (fig. 2). Interestingly HC 

also showed improvements in all these percentage 

changes values confirming CAPca activity (fig. 3). 

 

Superscript d shows statistical significance (ANOVA) when 

compared with DC Abbreviations: HC healthy control, DC 

diabetic control, DT diabetic test. 

Fig. 1: Effect of CAPca administration on percent body 

weight change (%BW) in diabetic and healthy volunteers. 

When compared with DC, CAPca usage in DT showed 

improvements almost in all serum risk factor markers i.e. 

serum direct bilirubin (DB), uric acid (Ua) values were 

significantly (p<0.01) reduced than DC (table 2). 

Similarly, serum creatine kinase (CK), alanine 

aminotransferase (ALT) levels (p<0.0001) and serum 

creatinine (Cr) level (p<0.05) were also reduced 

significantly than DC. (table 2). In individual groups, DT 

showed significant (p<0.0001) reduction in serum levels 

of TB, DB CK Ua (p<0.0001) and serum levels of ALT 
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and Cr (p<0.01) than its first records. Similarly, HC 

showed significant (p<0.0001) reduction in serum 

bilirubin (TB, DB, IB) and creatine kinase (CK) levels 

than its 1st records whereas serum uric acid (Ua) value 

was reduced (p<0.01) significantly. (table 2). The 

metformin using group DC showed significant reduction 

only in serum direct bilirubin (DB) and creatine kinase 

(CK) levels (p<0.01 & p<0.0001) than its 1st records 

(table 2). 

 

Each bar represented as mean ± SD, n= 20, ap<0.05, bp<0.01, 

and dp<0.0001, when compared with DC Superscriptsa,b,d show 

statistical (ANOVA) significance Abbreviations: HC healthy 

control, DC diabetic control, DT diabetic test 

Fig. 2: Effect of CAPca administration on percent change 

in blood risk factor markers in diabetic and healthy 

volunteers. 

 

Each bar represented percentage change as mean, n= 20, Abbreviation: 
HC healthy control, BW body weight, Hb hemoglobin 

Fig. 3: Effect of CAPca administration on percentage 

changes in body weight & blood risk factor markers in 

healthy volunteers. 
 

DISCUSSION 
 

Metformin is classified as synthetic antidiabetic drug 

formerly extracted from plant source (Galega officinalis) 

(Usai et al., 2022) though its prolong use is convoyed 

with metabolic stresses specially on heart, kidney and 

liver function but recently its efficiency has reported to be 

complimented with herbal medicine in lowering sugar in 

T2D patients (Prasopthum et al., 2022; Valdes et al., 

2023). Local herbs are nature´s gift, mostly possess 

distinct bioactive compounds (alkaloids, terpenes, 

flavonoids etc.) (Srivastava et al., 2014) that play the key 

role in metabolism like act as carbohydrates enzymes 

inhibitors (glucosidase, amylase) as well as stimulate 

pancreatic insulin synthesis with muscular & adipocyte 

glucose utilization (Mudassir et al., 2018b; Laila et al., 

2022). 

 

There is number of mechanisms of antidiabetic action of 

C. anthelminticum seeds reported earlier like by inhibiting 

sugar hydrolyzing enzymes α-amylase and α-glucosidase 

(due to polyphenols, flavonoids, alkaloids presence), 

enhancing insulin release from pancreatic beta cells (Ani 

and Naidu, 2008; Amir and Chin, 2011) likewise 

chloroform fraction of seeds (in-vitro) improved insulin 

release from beta TC6 cell line (Arya et al., 2012). 

Another study reported that its ethanol extract improved 

insulin resistance in fructose-induced type 2 diabetic 

rabbit model (Mudassir and Qureshi, 2015) via hepatic 

gluconeogenesis inhibition and glucose 6-phosphate and 

phosphoenol pyruvate carboxykinase (rate- regulatory 

enzymes) block, interestingly metformin also exhibited 

the similar mechanisms of action in the management of 

blood glucose level in T2D patients (Arya et al., 2012). 

 

This work showed CAPca in combination with metformin 

synergistically fit in normalizing almost all selected blood 

and serum markers in T2D patients. As these seeds 

reported to be a potent glycolytic agent (rich source of 

flavonoids that exhibited antiglycation activity closer to 

rutin) in diabetic models (Mudassir et al., 2018a; Shoaib 

et al., 2023), it can be predicted that this synthetic-herbal 

drug combination complimenting each other in the form 

of α-glucosidase inhibition to reduced hepatic glucose 

uptake where metformin presence already suppressed 

gluconeogenesis and this way reverting hyperglycemia 

(i.e. ↑glucose utilization) that also stable HbA1c values 

and reduced free radical production in these patients (fig. 

2). In this study CAPca also showed significant 

contribution in normalizing physical fitness (in terms of 

body weight) as well as blood glycaemia and HbA1c 

glycosylation (table 1, fig. 2) than only metformin usage, 

validating its restorative quality (activate GLUT-4 

transporter in gut, liver and muscles) (Arya et al., 2012; 

Mudassir et al., 2018a). The HbA1c glycation and body 

weight resistance features of CAPca was also previously 

described in terms of anti-hyperlipidemic property where 

these seeds enhanced liver lipases linked lipid metabolism 

(Mudassir and Qureshi, 2015), that helped to unmask 

insulin receptors and improved percentage values of 

fasting glycaemia and glycosylation (Qureshi et al., 2016; 

Mudassir et al., 2018b) so as observed in this study (fig. 

2). The healthy heart retrieving ability of CAPca was seen 

in improved serum CK level (CVD markers of diabetes) 

in DT group (table 2) even the other groups (DC & HC). 
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Showed this marker within reference range (Mudassir et 

al., 2018a) (table 2). Hepatocyte membrane instability is 

secondary to constant hyperglycemia that can be read in 

terms of serum ALT, bilirubin (total, conjugated/ 

unconjugated) levels (Ahamed et al., 2021) (table 2).  

Hence CAPca showed free radical fighter, in combination 

with metformin it brought back the healthy endothelial 

function by improving risk factor markers (serum ALT, 

uric acid, creatinine and bilirubin) (Shoaib et al., 2023) in 

DT than single metformin cure (table 2). 
 

Therefore, these findings provided us to design a novel 

herbal treatment using C. anthelminticum seeds that will 

help to address second-rate challenges of insulin 

resistance diabetes and will provide a good insulin 

stimulation (with no side effects) than single metformin 

cure. 
 

CONCLUSIONS 
 

C. anthelminticum seeds can be a potential future 

antidiabetic medicine because in many previous animal 

and clinical models due to their potent antioxidant phyto-

chemistry in metabolic disorders specially diabetes. These 

herbal seeds normalize high blood glucose and its related 

parameters in T2D by almost same way as metformin 

does but for finding the exact mechanism our next scheme 

of work will to analyze how the natural elicitors of these 

seeds compliment the synthetic drug chemistry (as 

metformin does, seen in current work) and to find out if 

any adverse effects will be seen or not, in a well-designed 

clinical trial with safety measures.  

 

REFERENCES 
 

Ahamed F, Karim MR, Haque MA, Rashid MH, Habib 

MA, Moniruzzaman M and Ekram MS (2021). Study 

on alanine aminotransferase in patients of type 2 

diabetes mellitus. Mymensingh. Med. J., 30(2): 343-

350.   

Alam S, Sarker MMR, Sultana TN, Chowdhury MNR, 

Rashid MA, Chaity NI, Zhao C, Xiao J, Hafez EE, 

Khan SA and Mohamed IN (2022). Antidiabetic 

phytochemicals from medicinal plants: Prospective 

candidates for new drug discovery and development. 

Front Endocrinol. (Lausanne), 13: 800714.  

Amir F and Chin KY (2011). The chemical constituents 

and pharmacology of Centratherum anthelminticum. 

Int. J. PharmTech. Res., 3(3): 1772-1779. 

Ani V and Naidu KA (2008). Antihyperglycemic activity 

of polyphenolic components of black/bitter cumin 

Centratherum anthelminticum (L.) Kuntze seeds. Eur. 

Food Res. Technol., 226(4): 897-903. 

Arya A, Cheah SC, Looi CY, Taha H, Mustafa MR and 

Mohd MA (2012). The methanolic fraction of 

Centratherum anthelminticum seed down regulates 

pro-infammatory cytokines, oxidative stress and 

hyperglycemia in STZ-nicotinamide-induced type 2 

diabetic rats. Food Chem. Toxicol., 50(11): 4209-4220. 

Table 1: Effect of CAPca administration on body weight and blood risk factor markers in diabetic and healthy 

volunteers 
 

Groups 
Body weight (kg) Fasting blood glucose(mg/dl) HbA1c (mg%) 

Day 1 Day 90 Day 1 Day 90 Day 1 Day 90 

HC 55 ±4.0 52.25 ±2.9# 89 ±9.1 80 ±10.13+ 5.2 ±0.47 5 ±0.33+ 

DC 79 ±12.24 79.33 ±12 195 ±30.89 186 ±36.1 8.3 ±1.18 8.4 ±1.5 

DT 75 ±12.07 73 ±10a# 198 ±57.87 114 ±28.81+d 8.35 ±1.43 6.8 ±0.67+d 

All values are mentioned as mean ± SD, ap<0.05, bp<0.01 and dp<0.0001, when compared with DC, #p<0.05 & +p<0.0001 when 

individual group compared with its initial (1st day) record, Superscripta,b,d,#,+shows statistical significance Abbreviation: HC healthy 

control, DC diabetic control, DT diabetic test, Hb hemoglobin 
 

Table 2: Effect of CAPca administration on serum risk factor markers in diabetic and healthy volunteers 
 

Serum markers 
HC DC DT 

Day 1 Day 90 Day 1 Day 90 Day 1 Day 90 

Total bilirubin TB (mg/dl) 0.96±0.18 0.86±0.17+ 0.47±0.06 0.5±0.52 0.56±0.11 0.54±0.07+ 

Direct bilirubin DB (mg/dl) 0.23±0.05 0.20±0.04+ 0.17±0.16 0.16±0.01* 0.19±0.23 0.15±0.008+e 

Indirect bilirubin IB (mg/dl) 0.72±0.18 0.66±0.17+ 0.30±0.06 0.35±0.07 0.35±0.17 0.39±0.07 

Cretinine Cr (mg/dl) 0.70±0.20 0.76±0.18 1.05±0.24 1.05±0.15 0.97±0.14 0.92 ±0.10*d 

Uric acid Ua (mg/dl) 4.45±1.16 3.76 ±0.73* 4.81±0.84 5.36±0.53 5.37±1.30 3.82 ±0.80+e 

Creatine kinase CK (U/L) 27.33±13.9 15.45±5.33+ 66.16±11.37 55±13.09+ 71.85±9.04 44.40±7.81+f 

Alanine aminotransferase ALT (U/L) 16.0±3.52 21 ±4.81 38.00±8.31 38.16±5.11 41.40±9.54 29.95±6.39*f 

All values mentioned as Mean ±SD, dp<0.05, ep<0.01 and fp<0.0001, when compared with DC, #p<0.05, * p<0.01 & +p<0.0001 

when individual group compared with its initial (1st day) record, Superscriptsd,e,f,#,*,+ show statistical significance, Abbreviations: HC 

healthy control, DC diabetic control, DT diabetic test 



Hina Akram Mudassir et al 

Pak. J. Pharm. Sci., Vol.36, No.6(Special), November 2023, pp.1869-1873 1873 

Asmat U, Abad K and Ismail K (2016). Diabetes mellitus 

and oxidative stress: A concise review. Saudi Pharm J., 

24(5): 547-553. 

Azeem S, Khan U and Liaquat A (2022). The increasing 

rate of diabetes in Pakistan: A silent killer. Ann. Med 

Surg. (Lond). 79: 103901. 

Baig N, Sultan R and Qureshi SA (2022a). Antioxidant 

and anti-inflammatory activities of Centratherum 

anthelminticum (L.) Kuntze seed oil in diabetic 

nephropathy via modulation of Nrf-2/HO-1 and NF-κB 

pathway. BMC Complement. Med. Ther., 22(1): 301. 

Baker C, Retzik-Stahr C, Singh V, Plomondon R, 

Anderson V, Rasouli N. (2021). Should metformin 

remain the first-line therapy for treatment of type 2 

diabetes? Ther Adv Endocrinol Metab., 13(12): 

2042018820980225. 

Bergmann K and Sypniewska G (2016). The influence of 

sample freezing at -80°C for 2-12 weeks on glycated 

haemoglobin (HbA1c) concentration assayed by HPLC 

method on Bio-Rad D-10® auto analyzer. Biochem. 

Med. (Zagreb). 26(3): 346-352. 

Dogra NK, Kumar S and Kumar D (2020). Vernonia 

anthelmintica (L.) Willd.: An ethnomedicinal, 

phytochemical, pharmacological and toxicological 

review. J. Ethnopharmacol., 256: 112777.  

Laila O, Murtaza I, Muzamil S, Ali SI, Ali SA, Paray BA, 

Gulnaz A, Vladulescu C and Mansoor S (2023). 

Enhancement of nutraceutical and anti-diabetic 

potential of fenugreek (Trigonella foenum-graecum). 

Sprouts with natural elicitors. Saudi Pharm. J., 31(1): 

1-13.   

Lateef T and Qureshi SA (2013). Centratherum 

anthelminticum ameliorates antiatherogenic index in 

hyperlipidemic rabbits. Int. J. Pharm., 3(4): 698-704. 

Li FS and Weng JK (2017). Demystifying traditional 

herbal medicine with modern approach. Nat. Plants., 

31(3): 17109.  

Mudassir HA and Qureshi SA. (2015). Centratherum 

anthelminticum minimizes the risk of insulin resistance 

in fructose-induced type 2 diabetes. J. Appl. Pharm. 

Sci., 5(Suppl 1): 74-78. 

Mudassir HA, Qureshi SA, Azmi MB and Ahsan M 

(2018a). Ethanolic seeds extract of Centratherum 

anthelminticum reduces oxidative stress in type 2 

diabetes.  Pak. J. Pharm. Sci., 31(3 Suppl): 991-995. 

Mudassir HA, Qureshi SA, Azmi MB, Ahsan M, Kamran 

M and Jafar S (2018b). Hypoglycemic and 

hypolipidemic activities of crude seeds of 

Centratherum anthelminticum in healthy volunteers 

and type 2 diabetic patients. Pak. J. Pharm. Sci., 31(3 

Suppl): 1061-1065. 

Prasopthum A, Insawek T and Pouyfung P (2022). Herbal 

medicine use in Thai patients with type 2 diabetes 

mellitus and its association with glycemic control: A 

cross-sectional evaluation. Heliyon., 8(10): e10790.   

Qureshi SA, Rais S, Usmani R, Zaidi SSM, Jehan M, 

Lateef T and Azmi MB (2016). Centratherum 

anthelminticum seeds reverse the carbon tetrachloride-

induced hepatotoxicity in rats. Afric. J. Pharm. 

Pharmacol., 10(26): 533-539. 

Rehman K and Akash MSH (2017). Mechanism of 

generation of oxidative stress and pathophysiology of 

type 2 diabetes mellitus: How are they interlinked? J. 

Cell Biochem., 118(11): 3577-3585.  

Shoaib M, Saleem A, Zeb A, Khan MI, Akhtar MF. 

(2023). Chemical characterization and ameliorating 

effect of centratherum anthelminticum extract against 

polycystic ovary syndrome in wistar rats. Int. J. 

Endocrinol., 13: Article ID 4978562.  

Srivastava R, Verma A, Mukerjee A and Soni N (2014). 

Phytochemical, pharmacological and pharmacog-

nostical profile of Vernonia anthelmintica: An 

overview. research and reviews: J Pharmacogn.  

Phytochem, 2(2): 22-28.  

Usai R, Majoni S and Rwere F (2022). Natural products 

for the treatment and management of diabetes mellitus 

in Zimbabwe: A review. Front. Pharmacol., 13: 

980819. 

Valdes M, Calzada F, Martínez-Solís J and Martínez-

Rodríguez J (2023). Antihyperglycemic effects of 

annona cherimola miller and the flavonoid rutin in 

combination with oral antidiabetic drugs on 

streptozocin-induced diabetic mice. Pharmaceuticals, 

16(1): 112.  

Yaribeygi H, Farrokhi FR, Butler AE, Sahebkar A. 

(2019). Insulin resistance: Review of the underlying 

molecular mechanisms. J. Cell Physiol., 234(6): 8152-

8161. 

 

https://academicjournals.org/journal/AJPP/article-full-text/B5B4A9959524
https://academicjournals.org/journal/AJPP/article-full-text/B5B4A9959524
https://academicjournals.org/journal/AJPP/article-full-text/B5B4A9959524

