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Abstract 

 

Alafia barteri is valued for its effectiveness in the traditional medicine system in Nigeria and other 

African countries. This study aims at evaluating the hypolipidemic effect of the aqueous and ethanol 

leaf and root extracts of Alafia barteri in formaldehyde-induced arthritic mice. 77 healthy Swiss 

albino male mice (30-35 g) were randomized into eleven groups of five mice each and extracts were 

administered for 10 days at 200 mg/kg and 400 mg/kg. Arthritis was induced by sub-plantar injection 

of 0.1 mL of 2 % formaldehyde. Serum lipid profile was evaluated after blood sample collection. 

Results of this study revealed that the aqueous and ethanol leaf extracts caused significant 

reduction(p˂0.05) in triglyceride and total cholesterol levels, but increased HDL-cholesterol levels 

compared to the arthritic control which is suggestive of their hypo-lipidemic effects in arthritic mice.  
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1. Introduction 

Rheumatoid arthritis (RA) is a chronic autoimmune and systemic inflammatory disease that causes 

irreversible damage to the joint resulting in significant disability, painful joints and destructive bone 

erosion (Almutairi et al.,2021). It affects over 21 million people worldwide and is one of the leading 

causes of chronic morbidity in the developed world, mostly affecting the work force population 

throughout the world. Many studies have shown that there is a correlation between abnormal lipid 

metabolism and rheumatoid arthritis. Arthritic patients have been found to have decreased levels of 

serum total cholesterol, high density lipoprotein-cholesterol, low density lipoprotein- cholesterol 

compared to non-arthritic healthy individuals. This has also been observed in the serum of arthritic 

rats. Increasing evidence reveals that treatments used to manage rheumatoid arthritis may modify the 

nature and impact of cardiovascular risk factors (Sattar et al., 2003) and that the risk of dying from a 

first cardiovascular event is increased in arthritic individuals (Goodson et al., 2005). Medicinal plant 

extracts are rich in phytoconstituents used by man as prophylactic or therapeutic agents in the 

treatment of several inflammatory-related disorders (Anyasor, 2015). The undesirable side effects of 

some modern anti-inflammatory drugs have prompted a switch to the search for alternative 

sources(herbs) due to their easy accessibility, cost, and lesser side effects. 
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Alafia barteri is a medicinal plant belonging to the family Apocynaceae and also known as Agbari 

etu (immediate fever treatment) (Yoruba), Loko or Mende (Sierra Leone), Anyi (Ivory Coast), Akan-

asante or Fante (Ghana), Ota nza (Igbo) (Leeuwenberg 1997). Previous literature evidences reveal 

that the leaf extracts possess antibacterial and antifungal activities (Adekunle and Okoli, 2002; 

Hamid and Aiyelaagbe, 2011). The root and leaf decoctions are used for toothache and eye infections 

(Odugbemi, 2008); fiber from the stem of the plant serves as tying material for roofs; aqueous leaf 

extract displayed potent antiplasmodial activity (Lasisi et al., 2012). The root extract showed 

analgesic effect (Ishola et al., 2015) while the stem extract of the plant has also been reported to 

show anti-proliferative activity (Hamid and Aiyelaagbe, 2017). Furthermore, the leaf extracts 

reduced the blood glucose level of the diabetic animals and maintained histo-renal architecture 

(Atilade, et al., 2018); its effect on spermatogenesis and steroidogenesis has been studied by 

Adelakun et al., 2018. The ethanol leaf and root extracts of Alafia barteri have also been shown to 

possess anti-inflammatory activity using the carrageenan induced paw edema model (Sofidiya and 

Akindele, 2014; Ishola et al., 2015). The aim of this study is to evaluate the hypolipidemic potential 

of the aqueous and ethanol leaf and root extracts of Alafia barteri in formaldehyde-induced arthritic 

mice. 

2. Methodology 

2.1 Chemicals  

Ethanol (70%), distilled water, formaldehyde, phosphate buffer saline, Randox Kits, Diclofenac 

sodium 

2.2 Collection and authentication of the plant material 

The whole plant material of Alafia barteri was collected from Osun State, Nigeria, January 2021. 

Botanical identification and authentication was done by Dr. Nodza George of the Department of 

Botany, University of Lagos, where a voucher specimen LUH 8789 was deposited. 

2.3 Preparation of plant extracts 

The leaves and root barks of Alafia barteri plant were washed, dried in the laboratory oven at 50ºC. 

The leaves were pulverized while the bark was chopped to pieces. 60 g of the powdered leaves and 

chopped root bark were weighed respectively into separate glass wares containing 300 mls distilled 

water and 70% ethanol respectively.  The mixtures were macerated at room temperature for 72 hours 

with intermittent vigorous shaking. The mixtures were filtered using Whatman’s filter paper no 1 

Filtrates were collected separately in clean beakers and subjected to evaporation using a laboratory 
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oven at 45oC and also the rotary evaporator to obtain dark viscous extracts which were preserved in a 

refrigerator for use throughout the period of the study. 

2.4  Experimental animals. 

Seventy seven (77) Swiss albino mice weighing between 30-35 g were used for the experiments and 

were acclimatized for a week at room temperature and relative humidity with a 12 hr. light/dark 

cycle. They were fed with crushed feed and water ad libitum. The animals were randomly allocated 

to eleven(11) treatment groups in plastic cages with paddy husk sawdust as bedding after 

acclimatization as follows: 

Groups Treatment 

Group I Normal control  

Group II Arthritic control 

Group III 200mg/kg Alafia barteri aqueous leaf extract +0.1ml of 2% formaldehyde  

Group IV 400mg/kg Alafia barteri aqueous leaf extract +0.1ml of 2% formaldehyde 

Group V 200mg/kg Alafia barteri ethanol leaf extract +0.1ml of 2% formaldehyde 

Group VI 400mg/kg Alafia barteri ethanol leaf extract +0.1ml of 2% formaldehyde 

Group VII 200mg/kg Alafia barteri aqueous root extract +0.1ml of 2% formaldehyde 

Group VIII 400mg/kg Alafia barteri aqueous root extract +0.1ml of 2% formaldehyde. 

Group IX 200mg/kg Alafia barteri ethanol root extract +0.1ml of 2% formaldehyde 

Group X 400mg/kg Alafia barteri ethanol root extract +0.1ml of 2% formaldehyde 

Group XI Standard drug, diclofenac +0.1ml of 2% formaldehyde 

 

2.5 Induction of arthritis. 

Arthritis was induced by sub plantar administration of 0.1ml formaldehyde (2% v/v) into the left 

hind paw in all groups except normal control on days 1 and 3 respectively. Oral administration of the 

aqueous and ethanol leaf and root extracts at 200mg/kg bwt and 400 mg/kg body weight was done 

for 10 days.  

 

2.6 Measurement of Biochemical Parameters. 

At the end of the treatment protocol, blood samples were obtained from the mice through cardiac 

puncture under chloroform anesthesia. Centrifugation was done at 5000g for 15mins and serum 

samples were analyzed for their lipid profile using RANDOX diagnostic kits. Parameters analyzed 

include: Total Cholesterol (TC), Triglycerides (TG), and High-density lipoprotein-cholesterol (HDL-
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C). Low density lipoprotein-cholesterol (LDL-C) and very low-density lipoprotein-cholesterol 

(VLDL-C) concentrations were estimated according to the formula of Friedwald et al.,1972 as 

reported in the commercial kit’s instructions. 

2.7 Statistical analysis 

Data obtained from the study were statistically analyzed by one-way Analysis of Variance (ANOVA) 

followed by Tukey’s Multiple comparisons (post-hoc) using GraphPad prism 9.0 for Windows 

(GraphPad Software, San Diego, California, USA).  Data were expressed as mean ± standard 

deviation (SD). Values of p< 0.05 were regarded as statistically significant. 

 

3. Results and Discussion 

Rheumatoid arthritis is the most common autoimmune arthritis associated with increased 

cardiovascular mortality. (Shah et al., 2017). While common manifestations include synovial 

damage and inflammation, the systemic effects majorly cardiovascular disorders are also life 

threatening. Such effects have been shown by an altered lipid profile in RA patients which have been 

found to correlate with cardiovascular risks. (Behl et al., 2020). 

RA patients are marked with high levels of inflammatory molecules and cytokines (IL-6 and TNF-

alpha) which promote dysfunction of endothelial cells, structural vessel deformities and induction of 

other cardiovascular risk (CV) risk factors.(Steiner et al 2009; Schultz et al.,2010). Figures 1 -10 

show the effect of aqueous and ethanol leaf extracts of Alafia barteri on the different biochemical 

parameters assessed in formaldehyde-induced arthritic rats. Active Rheumatoid arthritis is associated 

with reduced levels of low-density lipoprotein (LDL) cholesterol and total cholesterol (Ridker et al., 

2009). 

Numerous studies have shown that anti-inflammatory therapies raise lipid levels especially in 

rheumatoid arthritis conditions. This may be explained by the fact that the overproduction of acute 

phase reactants (APR) under an elevated inflammatory burden leads to an impairment in cholesterol 

trafficking in the liver (Choy et al., 2014). HDL possess anti-inflammatory property thus aiding the 

reverse cholesterol transport from circulation to the liver blocking LDL oxidation (Berrougui et al., 

2012). 

The expression of LDL-C is due to the activation of pro-inflammatory cytokines like IL-6 and TNF-

alpha which causes elevated liver uptake of LDL and biliary secretion of cholesterol. (Calin et al., 

2015). Anti-inflammatory therapies decrease inflammation, modifies lipoprotein spectrum and has 

been associated with decrease in cardiovascular risk in rheumatoid arthritis. 
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According to research, atherogenic index (AI) may also be an appropriate tool used to assess the 

relative contribution of lipids to CV risk in rheumatoid arthritis. In addition, HDL levels and AI are 

more suitable parameters of lipid profile as CVD determinants in RA conditions. (Carlin et al., 2012) 

The observed reduction in HDL cholesterol and triglyceride (TG) levels on induction agrees with the 

findings of Choy et al.,2014 where a drop in the level of lipids, total cholesterol, LDL cholesterol, 

HDL cholesterol, triglycerides in the blood was observed in active RA. HDL levels were 

significantly increased upon administration of all extracts however a significant effect was seen with 

the ethanol leaf and root extracts at both doses administered. Triglyceride levels were significantly 

decreased upon administration of the aqueous and ethanol leaf extracts at all doses suggesting its 

hypolipidemic effect. A consistent pattern of decreased HDL-cholesterol levels has been observed in 

RA patients Agents that can decrease serum TC,LDL-C,VLDL-C and raise HDL-C levels may 

confer significant protection against inflammatory related diseases(Dursunoglu et al., 2005). 

 

4. Conclusion 

Based on the results of these findings, the leaf extracts of A. barteri possess hypo-lipidemic potential 

in formaldehyde induced arthritic mice and thus may be considered safe during arthritis treatment. 

 

Figure 1: Effect of aqueous and ethanol leaf extracts of Alafia barteri on HDL-C concentration of formaldehyde-induced 

arthritic rats (values are expressed as mean ±standard deviation; p<0.05) 

 

Figure 2: Effect of aqueous and ethanol root extracts of Alafia barteri on  HDL-C levels of formaldehyde-induced 

arthritic rats (values are expressed as mean ±standard deviation; p<0.05) 
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Figure 3: Effect of aqueous and ethanol leaf extracts of Alafia barteri on LDL-C levels of formaldehyde-induced 

arthritic rats (values are expressed as mean ±standard deviation; p<0.05) 

 

 

Figure 4: Effect of aqueous and ethanol leaf extracts of Alafia barteri on LDL-C levels of formaldehyde-induced 

arthritic rats (values are expressed as mean ±standard deviation; p<0.05) 

 

 

Figure 5: Effect of aqueous and ethanol leaf  extract of Alafia barteri on VLDL levels of formaldehyde-induced arthritic 

rats (values are expressed as mean ±standard deviation; p<0.05) 
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Figure 6: Effect of aqueous and ethanol root extracts of Alafia barteri on VLDL concentration of formaldehyde-induced 

arthritic rats (values are expressed as mean ±standard deviation; p<0.05) 

 

 

 

Figure 7: Effect of aqueous and ethanol leaf extracts of Alafia barteri on triglyceride levels in formaldehyde-induced 

arthritic rats (values are expressed as mean ±standard deviation; p<0.05) 
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Figure 8: Effect of aqueous and ethanol root extracts of Alafia barteri on TG concentration of formaldehyde-induced 

arthritic rats (values are expressed as mean ±standard deviation; p<0.05) 

 

 

Figure 9: Effect of aqueous and ethanol leaf extracts of Alafia barteri on cholesterol levels of formaldehyde-induced 

arthritic rats (values are expressed as mean ±standard deviation; p<0.05) 

 

 

Figure 10: Effect of aqueous and ethanol root extracts of Alafia barteri on cholesterol levels of formaldehyde-induced 

arthritic rats (values are expressed as mean ±standard deviation; p<0.05) 



Kolawole et al.,2023                                                             Mountain Top University Journal of Applied Science and Technology (MUJAST) 3(1) 60 -70 

 68 

References 

Adefisan, I. O., Ebuehi, O. A. T., and Odesanmi, O. S. (2020). Proximate, Mineral Composition and 

Phytochemical Screening of Aqueous Leaf Extract of Alafia barteri 

 Oliv.(Apocynaceae). International Journal of Biochemistry Research & Review, 108-112. 

https://doi.org/10.9734/ijbcrr/2020/v29i930230  

Adekunle A.A. and Okoli,S.O., (2002)Antifungal Activity of the crude extracts of Alafia 

barteri Oliver (Apocynaceae) and Chasmanthera depedens Hochst (Menispermaceae) Hamdad 

Medicus, 45 (3):52-56. 

Adelakun, S., Ogunlade, B., & Omotoso, O. (2018). Histomorphological responses to aqueous crude 

leaf extract of Alafia barteri on prefrontal cortex, heart, kidney, liver and testis of adult male 

Sprague-Dawley rats. European Journal of Biological Research, 8(2), 105–111. 

https://doi.org/10.5281/zenodo.1284554 

Aletaha D., Neogi T, Silman A.J, Funovits J, Felson DT, Bingham III CO (2010). Rheumatoid 

arthritis classification criteria: an American College of Rheumatology/ European League 

against rheumatism collaborative initiative. Arthritis Rheum;62:2569e81.] 

Atilade, A.O., Ogunniyi, V. O., Joseph, D.B., Segun, E.A.(2018); Aqueous Leaf Extract of  Alafia 

barteri  maintained renal integrity in Diabetic Wistar Rats. Journal of Anatomy and Physiology 

Studies 1: 001-008 

Behl, T., Kaur, I., Sehgal, A., Zengin, G., Brisc, C., Brisc, M. C., Munteanu, M. A., Nistor-

Cseppento, D. C., & Bungau, S. (2020). The Lipid Paradox as a Metabolic Checkpoint and Its 

Therapeutic Significance in Ameliorating the Associated Cardiovascular Risks in Rheumatoid 

Arthritis Patients. International journal of molecular sciences, 21(24), 9505. 

https://doi.org/10.3390/ijms21249505 

Berrougui H, Momo CN, Khalil A. Health benefits of high-density lipoproteins in preventing 

cardiovascular diseases. J Clin Lipidol. (2012) 6:524–33. doi: 10.1016/j.jacl.2012.04.004 

Calin Popa,Mihai G.Netea, Piet L.C.M.van Riel, Jos W.M.van der Meer, Anton F.H.Stalenhoef . 

Journal of Lipid research (2007) 48,(4),  751-762 

Choy, E., Ganeshalingam, K., Semb, A. G., Szekanecz, Z., & Nurmohamed, M. (2014). 

 Cardiovascular risk in rheumatoid arthritis: recent advances in the understanding of the 

 pivotal role of inflammation, risk predictors and the impact of 

 treatment. Rheumatology, 53(12), 2143-2154. 

Dursunoğlu, D., Evrengül, H., Polat, B., Tanriverdi, H., Cobankara, V., Kaftan, A., & Kiliç, M. 

(2005). Lp(a) lipoprotein and lipids in patients with rheumatoid arthritis: serum levels and 

relationship to inflammation. Rheumatology international, 25(4), 241–245. 

https://doi.org/10.1007/s00296-004-0438-0 

Goodson, N., Marks, J., Lunt M, Symmons, D. (2005). Cardiovascular admissions and  mortality 

in an incepti rheumatoid arthritis with onset in the 1980s and 1990s. Ann  Rheum Dis 

64:1595-601. 

 Hahn, B.H, Grossman, J., Ansell, B.J., Skaggs ,B.J., McMahon, M., (2008) Altered lipoprotein 

metabolism in chronic inflammatory states: proinflammatory high-density lipoprotein and 

https://www.sciencedirect.com/science/article/pii/S0022227520434285#!
https://www.sciencedirect.com/science/article/pii/S0022227520434285#!
https://www.sciencedirect.com/science/article/pii/S0022227520434285#!
https://www.sciencedirect.com/science/article/pii/S0022227520434285#!
https://www.sciencedirect.com/science/article/pii/S0022227520434285#!
https://www.sciencedirect.com/journal/journal-of-lipid-research/vol/48/issue/4


Kolawole et al.,2023                                                             Mountain Top University Journal of Applied Science and Technology (MUJAST) 3(1) 60 -70 

 69 

accelerated atherosclerosis in systemic lupus erythematosus and rheumatoid arthritis. Arthritis 

Res Ther ;10:213  

Hamid, A. A., Aiyelaagbe, O. O., Kaneez, F., Luqman, S., & Negi, A. S. (2017). Isolation, 

 characterization and antiproliferative evaluation of constituents from stem extracts of 

 Alafia barteri Oliv. Hook. F. Medicinal Chemistry Research, 26(12), 3407-3416. 

Hamid, A.A., and Aiyelaagbe, O.O., (2011). “Preliminary phytochemical, antibacterial and 

antifungal  properties of Alafia barteri stem grown in Nigeria”. European Journal of 

Medicinal Plants. 1(2):26-32. 

Ishola, I. O., Agbaje, E. O., Adeyemi, O. O., & Shukla, R. (2014). Analgesic and anti-inflammatory 

effects of the methanol root extracts of some selected Nigerian medicinal 

plants. Pharmaceutical biology, 52(9), 1208-1216. 

Kolawole, I. O., Ebuehi, O. A. T., & Awoyera, E. A. (2021). In vitro antioxidant and anti-

 arthritic effect of the aqueous and ethanolic leaf and root bark extracts of Alafia barteri. 

Journal of Phytopharmacology (Pharmacognosy and Phytomedicine Research),10(1):10-14  

Kolawole, Ikeoluwa O., Ebuehi, Osaretin A.T. and Odesanmi, Omolola S.(2021). .Antiarthritic 

potential of aqueous and ethanol leaf and root extracts of Alafia barteri Oliv(Apocyanaceae) in 

Wistar rats’’European Journal of Pharmaceutical and Medical Research,8(5), 65-71 

Lasisi, A. A., Olayiwola, M. A., Balogun, S. A., Akinloye, O. A., & Ojo, D. A. (2016). 

 Phytochemical composition, cytotoxicity and in vitro antiplasmodial activity of fractions 

 from Alafia barteri olive (Hook F. Icon)-Apocynaceae. Journal of Saudi Chemical 

Society, 20(1), 2-6. 

Leeuwenberg,( 1997). Series of revision of Apocynaceae, 43 Alafia Thouars. Kew. Bull., 52 (4) 769-

830 

Odugbemi T (2008) A textbook of Medicinal plants in Nigeria. Tolu press Lagos. p. 23-97. 

Ridker, P. M., Danielson, E., Fonseca, F. A., Genest, J., Gotto, A. M., Jr, Kastelein, J. J., Koenig, W., 

Libby, P., Lorenzatti, A. J., Macfadyen, J. G., Nordestgaard, B. G., Shepherd, J., Willerson, J. 

T., Glynn, R. J., & JUPITER Trial Study Group (2009). Reduction in C-reactive protein and 

LDL cholesterol and cardiovascular event rates after initiation of rosuvastatin: a prospective 

study of the JUPITER trial. Lancet (London, England), 373(9670), 1175–1182. 

https://doi.org/10.1016/S0140-6736(09)60447-5 

Sattar, N., McCarey, D., W., Capell, H., McInnes, I., B. (2003). Explaining how “high-grade” 

 systemic inflammation accelerates vascular risk in rheumatoid arthritis. Circulation 

 108:2957-63. 

Schultz, O., Oberhauser, F., Saech, J., Rubbert-Roth, A., Hahn, M., Krone, W., et al. (2010). Effects 

of inhibition of interleukin-6 signalling on insulin sensitivity and lipoprotein (a) levels in 

human subjects with rheumatoid diseases. PLoS One 5 (12), e14328. 

doi:10.1371/journal.pone.0014328 

Shah SAR, Baba MS, Khaliq A, et al. Lipid Profile in Rheumatoid Arthritis and its Relation with 

Inflammatory Markers. Insights Biomed. 2017, 2:1. DOI: 10.21767/2572-5610.10006 

https://www.sciencedirect.com/science/article/pii/S1319610312000580#bb0085


Kolawole et al.,2023                                                             Mountain Top University Journal of Applied Science and Technology (MUJAST) 3(1) 60 -70 

 70 

Sofidiya MO., Essien I., Aigbe FR., (2014). “Antinociceptive and anti-inflammatory activities of 

 ethanolic extract of Alafia Barteri Baker”. Brazillian Journal of Pharmacognosy. 24: 348-354. 

Shirinskiĭ I, Zheltova O, Shirinskiĭ V, Kozlova V. (2007) Relationship between blood lipid spectrum 

and activity of the disease in patients with rheumatoid arthritis. Klin Med (Mosk) ;86:40-3.  

Steiner G, Urowitz MB. (2009) Lipid profiles in patients with rheumatoid arthritis: mechanisms and 

the impact of treatment. Semin Arthritis Rheum :38:372-81.  

 


	References
	Adefisan, I. O., Ebuehi, O. A. T., and Odesanmi, O. S. (2020). Proximate, Mineral Composition and Phytochemical Screening of Aqueous Leaf Extract of Alafia barteri  Oliv.(Apocynaceae). International Journal of Biochemistry Research & Review, 108-112. ...
	Adekunle A.A. and Okoli,S.O., (2002)Antifungal Activity of the crude extracts of Alafia barteri Oliver (Apocynaceae) and Chasmanthera depedens Hochst (Menispermaceae) Hamdad Medicus, 45 (3):52-56.
	Adelakun, S., Ogunlade, B., & Omotoso, O. (2018). Histomorphological responses to aqueous crude leaf extract of Alafia barteri on prefrontal cortex, heart, kidney, liver and testis of adult male Sprague-Dawley rats. European Journal of Biological Rese...
	Aletaha D., Neogi T, Silman A.J, Funovits J, Felson DT, Bingham III CO (2010). Rheumatoid arthritis classification criteria: an American College of Rheumatology/ European League against rheumatism collaborative initiative. Arthritis Rheum;62:2569e81.]
	Atilade, A.O., Ogunniyi, V. O., Joseph, D.B., Segun, E.A.(2018); Aqueous Leaf Extract of  Alafia barteri  maintained renal integrity in Diabetic Wistar Rats. Journal of Anatomy and Physiology Studies 1: 001-008
	Behl, T., Kaur, I., Sehgal, A., Zengin, G., Brisc, C., Brisc, M. C., Munteanu, M. A., Nistor-Cseppento, D. C., & Bungau, S. (2020). The Lipid Paradox as a Metabolic Checkpoint and Its Therapeutic Significance in Ameliorating the Associated Cardiovascu...
	Berrougui H, Momo CN, Khalil A. Health benefits of high-density lipoproteins in preventing cardiovascular diseases. J Clin Lipidol. (2012) 6:524–33. doi: 10.1016/j.jacl.2012.04.004
	Calin Popa,Mihai G.Netea, Piet L.C.M.van Riel, Jos W.M.van der Meer, Anton F.H.Stalenhoef . Journal of Lipid research (2007) 48,(4),  751-762
	Choy, E., Ganeshalingam, K., Semb, A. G., Szekanecz, Z., & Nurmohamed, M. (2014).  Cardiovascular risk in rheumatoid arthritis: recent advances in the understanding of the  pivotal role of inflammation, risk predictors and the impact of  treatment. Rh...
	Dursunoğlu, D., Evrengül, H., Polat, B., Tanriverdi, H., Cobankara, V., Kaftan, A., & Kiliç, M. (2005). Lp(a) lipoprotein and lipids in patients with rheumatoid arthritis: serum levels and relationship to inflammation. Rheumatology international, 25(4...
	Goodson, N., Marks, J., Lunt M, Symmons, D. (2005). Cardiovascular admissions and  mortality in an incepti rheumatoid arthritis with onset in the 1980s and 1990s. Ann  Rheum Dis 64:1595-601.
	Hahn, B.H, Grossman, J., Ansell, B.J., Skaggs ,B.J., McMahon, M., (2008) Altered lipoprotein metabolism in chronic inflammatory states: proinflammatory high-density lipoprotein and accelerated atherosclerosis in systemic lupus erythematosus and rheum...
	Hamid, A. A., Aiyelaagbe, O. O., Kaneez, F., Luqman, S., & Negi, A. S. (2017). Isolation,  characterization and antiproliferative evaluation of constituents from stem extracts of  Alafia barteri Oliv. Hook. F. Medicinal Chemistry Research, 26(12), 340...
	Hamid, A.A., and Aiyelaagbe, O.O., (2011). “Preliminary phytochemical, antibacterial and antifungal  properties of Alafia barteri stem grown in Nigeria”. European Journal of Medicinal Plants. 1(2):26-32.
	Ishola, I. O., Agbaje, E. O., Adeyemi, O. O., & Shukla, R. (2014). Analgesic and anti-inflammatory effects of the methanol root extracts of some selected Nigerian medicinal plants. Pharmaceutical biology, 52(9), 1208-1216.
	Kolawole, Ikeoluwa O., Ebuehi, Osaretin A.T. and Odesanmi, Omolola S.(2021). .Antiarthritic potential of aqueous and ethanol leaf and root extracts of Alafia barteri Oliv(Apocyanaceae) in Wistar rats’’European Journal of Pharmaceutical and Medical Res...
	Lasisi, A. A., Olayiwola, M. A., Balogun, S. A., Akinloye, O. A., & Ojo, D. A. (2016).  Phytochemical composition, cytotoxicity and in vitro antiplasmodial activity of fractions  from Alafia barteri olive (Hook F. Icon)-Apocynaceae. Journal of Saudi C...
	Leeuwenberg,( 1997). Series of revision of Apocynaceae, 43 Alafia Thouars. Kew. Bull., 52 (4) 769-830
	Odugbemi T (2008) A textbook of Medicinal plants in Nigeria. Tolu press Lagos. p. 23-97.
	Ridker, P. M., Danielson, E., Fonseca, F. A., Genest, J., Gotto, A. M., Jr, Kastelein, J. J., Koenig, W., Libby, P., Lorenzatti, A. J., Macfadyen, J. G., Nordestgaard, B. G., Shepherd, J., Willerson, J. T., Glynn, R. J., & JUPITER Trial Study Group (2...
	Sattar, N., McCarey, D., W., Capell, H., McInnes, I., B. (2003). Explaining how “high-grade”  systemic inflammation accelerates vascular risk in rheumatoid arthritis. Circulation  108:2957-63.
	Schultz, O., Oberhauser, F., Saech, J., Rubbert-Roth, A., Hahn, M., Krone, W., et al. (2010). Effects of inhibition of interleukin-6 signalling on insulin sensitivity and lipoprotein (a) levels in human subjects with rheumatoid diseases. PLoS One 5 (1...
	Shah SAR, Baba MS, Khaliq A, et al. Lipid Profile in Rheumatoid Arthritis and its Relation with Inflammatory Markers. Insights Biomed. 2017, 2:1. DOI: 10.21767/2572-5610.10006
	Sofidiya MO., Essien I., Aigbe FR., (2014). “Antinociceptive and anti-inflammatory activities of  ethanolic extract of Alafia Barteri Baker”. Brazillian Journal of Pharmacognosy. 24: 348-354.
	Shirinskiĭ I, Zheltova O, Shirinskiĭ V, Kozlova V. (2007) Relationship between blood lipid spectrum and activity of the disease in patients with rheumatoid arthritis. Klin Med (Mosk) ;86:40-3.
	Steiner G, Urowitz MB. (2009) Lipid profiles in patients with rheumatoid arthritis: mechanisms and the impact of treatment. Semin Arthritis Rheum :38:372-81.

