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ABSTRACT 

Previous research studies on lectins drew a lot of attention because of their various 

physiological roles in cell agglutination. Based on their carbohydrate-binding properties, plant 

lectins are widely used for the detection, segregation, and characterization of glycoconjugates. 

Rhesus (Rh) factor is a protein that is inherited and found on the surface of red blood cells. If 

the surface protein is present, the RBC is Rh positive; otherwise, it is Rh-negative in nature. 

In this paper, we use agglutination reactions to investigate the effect of different cold and hot 

water extracted plants on RBC antigens as an alternative to commercial monoclonal 

antibodies. Extensive research on the sequence homology and 3-D structure of various plant 

lectins suggests that they have been conserved throughout evolution and may play important 

physiological roles that are still unknown.  

Keywords: Rh factor, Agglutination reaction, RBC antigen, Plant Lectins, Antigen, 

Monoclonal antibody. 

 

INTRODUCTION 

Plant extracts contain lectins, which are carbohydrate-binding proteins found in the seeds of 

many plants, particularly corals and beans, as well as fungi, bacteria, and animals [1]. Aside 

from their hemagglutinating ability, they have been assigned a variety of functions and 

significance in immunohematology is enormous [2]. They are used to detect specific red cell 

antigens, to activate various types of lymphocytes, and to resolve poly agglutination issues 

[3]. Lectins are powerful tools for recognizing a diverse range of oligosaccharides, and they 

have been widely used in many fields of cell biology, biochemistry, and food technology [4-

8]. These are glycoprotein domains with highly specific pockets for their counter sugar 

moieties of polysaccharides, glycolipids, glycoproteins, proteoglycans, and peptidoglycans 

found on the exterior walls or membranes of both vertebrate and invertebrate cells and 

microorganisms [9]. Lectins participate in biological recognition phenomena in cell-to-cell 

contact of all living organisms, such as binding of microorganisms to target tissues, protein 

sorting, control of morphogenesis, cellular differentiation, fertilisation, adhesion and 
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trafficking of leukocytes, metastasis, and inhibition of natural killer cell activity against 

healthy cells [10-12]. To determine their suitability for consumption, different plant lectins 

were individually tested for lectin binding activity on the ABO blood group system [13]. 45 

percent of the plants tested positive for blood group agglutination against the A, B, AB, and 

O groups. Blood samples from blood types A+, A-, B+, O+, O-, AB+, and AB- were 

collected and tested for the effect of different cold and hot water extracted plants on RBC 

antigens using agglutination reactions as an alternative to commercial monoclonal antibodies 

[14]. 

 

MATERIALS & METHODS 

Materials 

Leaf samples, distilled water, Eppendorf tubes, tissue grinders, centrifuge, anticoagulant, 

micro-pipettes, micro tips, glassware, Blood samples of blood types A+, A-, B+, O+, O-, 

AB+, and AB- from volunteers. 

 

Preparation of extracts 

Leaf samples of 35 different plants were collected and made into smoothies [15]. 50 ug of 

leaf sample, 1ml of hot and 1ml of cold water were added respectively and the extract was 

prepared using a tissue grinder. The prepared extracts were centrifuged and the supernatant 

was separated and stored separately. 

 

Agglutination reactions on RBC agents 

The blood samples from different individuals having blood groups A+, A-, B+, O+, O-, AB+ 

and, AB-were collected and stored by adding anticoagulant. The experiment was performed 

by adding 20ul of blood sample and 20ul of plant extract to the ELISA plates. The ELISA 

plates were placed in the mixer for 10 minutes and the results were tabulated. 

 

RESULTS AND DISCUSSIONS: 

Statistical Analysis 

The results of the studies in table 1, were expressed as (P) if the sample shows an 

agglutination reaction and as (N) if the sample shows no agglutination reaction.  

Table 1:   

S.No Blood type A+ A- B+ AB+ AB- O+ O- 
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Original Name CE HE CE HE CE HE CE HE CE HE CE HE CE HE 

1 Banana N P P N P N P P N N N P P N 

2 Drumstick P P N N P N P P N P P N N N 

3 black gram N P P N P N N P P N N P P N 

4 Henna P P P N N P P N P P N P N P 

5 Night flowering P P N N P N P P N N P P P N 

6 jasmine N P N N P P N N N P P N P N 

7 Bottle guard P N P P N N P N N N P P N P 

8 Holy basil P N P P P N P P P N N P N P 

9 Basil P P N N P P N P N P P N P N 

10 
Yellow 
cucumber N P P P P N N P N P N P P N 

11 Madonna lily P N N N N P P N N P P P N P 

12 Marigold leaf N P P P P N P P N P N N P P 

13 Tomato P P N N P P N P P N P N P N 

14 Snake gourd P N P P N N P P N P P N P P 

15 Lesser mallow N P P N N P P P P P P N N P 

16 Ridge gourd P P N P N P P N P P N P P N 

17 Brinjal P P N P N P N N N P P N P N 

18 Bitter gourd P N N P P N P P P N N P P P 

19 Periwinkle P P P P N P N N P P N P N P 

20 winter jasmine N P P P N N N P P N N P P N 

21 Aloe Vera P N N N P P P N P N N P N N 

22 Sodom apple N P P N N P P N P P N N N P 

23 Guava P P N P N P N P P P N P P P 

24 Hibiscus N P P N N P P P P N P N P N 

25 Pomegranate N P P P N P N P P N P P N N 

26 Neem P P N N P P N P N P N N P N 

27 Money plant P P N P N P P P P P P N N P 

28 Soap nut P N N P P N P P N N P P P P 

29 Rudraksha P N N N P P N P P N P N P P 

30 Jackfruit N P P N N P P N P N P N P P 

31 
Canon ball 
flower N P N P P N N P N N P N P N 
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32 Black plum N P P N N P P N P N P N P N 

33 Mango P P N N N P P N P N P P N P 

34 Custard apple N P P N N P P P N P P N P P 

35 Butterfly pea N N P P N N P P N N P P N P 

 

 

Figure 1. Henna (Lawsonia inermis)    Figure 2. Neem (Azadirachta indica) 

 

 

 

 

Figure 3.   Soapnut (Sapindus trifoliatus)   Figure 4. Cannonball flower (Couroupita guianensis)   

 

 

 

 

 

    

 

Blood cross-matching was done to verify our results figure 1 shows, Henna (Lawsonia inermis) 

for B+ve blood sample with a cold water sample and O+ve serum sample, are compatible. 

Figure 2 shows, Neem (Azadirachta indica) for AB-ve blood sample with a cold water sample 

and O+ve serum sample, they are compatible. Figure 3 shows, Soapnut (Sapindus trifoliatus) 
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for the A-ve blood sample with a cold water sample and O+ve serum sample, are incompatible. 

Figure 4 shows, Cannonball flower (Couroupita guianensis) for the B+ve blood sample and the 

O+ve serum sample, they are compatible. 

 

CONCLUSION 

It is concluded that most of the plant varieties have shown a positive result for the B+ blood 

group (31 positive results). Followed by AB+ blood group (27 positive results), 0+ and 0- 

blood groups (26 positive results), AB- blood group (23 positive results), A- blood group (20 

positive results), and A+ blood group (16 positive results). 

 

 

REFERENCES 

1. Gorakshakar AC, Ghosh K. Use of lectins in immunohematology. Asian journal of 

transfusion science. 2016 Jan;10(1):12. 

2. Hendrickson JE, Tormey CA. Red blood cell antibodies in hematology/oncology patients: 

interpretation of immunohematologic tests and clinical significance of detected antibodies. 

Hematology/Oncology Clinics. 2016 Jun 1;30(3):635-51. 

3. Levene C, Levene NA, Buskila D, Manny N. Red cell polyagglutination. Transfusion 

medicine reviews. 1988 Sep 1;2(3):175-85. 

4. Katrlík J, Švitel J, Gemeiner P, Kožár T, Tkac J. Glycan and lectin microarrays for 

glycomics and medicinal applications. Medicinal research reviews. 2010 Mar;30(2):394-418. 

5. Kumar Vemuri P, Veeravalli S. Expression, purification and characterization of human 

recombinant galectin 3 in Pichia pastoris. Iranian Journal of Biotechnology. 2014 Apr 

1;12(2):3-8. 

6. Vemuri PK. Galectin-3 Attenuates Lipopolysaccharides-induced Inflammation in Adipocyte 

and Macrophage Co-culture System. Asian Journal of Pharmaceutics (AJP): Free full text 

articles from Asian J Pharm. 2016 Dec 21;10(04). 

7. Vemuri PK, Varakala NR, Dhakate D, Ravavarapu T, Dumpala FP, Muddana SS, 

Bommepalli H, Modiboyana S. Improving the Recombinant Protein Expression of Human 

Comment [u42]: Plate IV 

Comment [u43]: You did not properly discuss 
your results/findings. Why having positives and 
negatives on the different blood types (reasons) and 
back up your reasons with other author’s findings. 
State also the reasons of having compatible and 
incompatible and back up with other people’s work. 
You need to work more on your results and 
discussions as it is scanty and insignificant. You need 
to properly interpret your result and discuss it 
accordingly. Follow these stpes: 

-Interpret your results properly 
- Discuss it by stating why it is so (according to 
your interpretation) - Reasons 
- Relate your reasons with other author’s work 

Comment [u44]: What of the aspect of 
compatibility and incompatibility? 

Comment [u45]: Write in full 



 

 

Galectin-3 in BL21 Bacterial Host System. Journal of Pharmaceutical Research International. 

2020 Dec 11:111-5. 

8. Vemuri PK, Talluri B, Sharma A, Akkala G, Bodiga VL. Isolation and Characterization of a 

Lactose-Binding Lectin from Ocimum sanctum. Journal of Applied Pharmaceutical Science. 

2015 Oct;5(10):113-7. 

9. Gabius HJ, André S, Jiménez-Barbero J, Romero A, Solís D. From lectin structure to 

functional glycomics: principles of the sugar code. Trends in biochemical sciences. 2011 Jun 

1;36(6):298-313. 

10. Guzmán-Téllez P, Martínez-Castillo M, Flores-Huerta N, Rosales-Morgan G, Pacheco-

Yépez J, la Garza MD, Serrano-Luna J, Shibayama M. Lectins as virulence factors in 

Entamoeba histolytica and free-living amoebae. Future Microbiology. 2020 Aug;15(10):919-

36. 

11. Naeem A, Saleemuddin M, Hasan Khan R. Glycoprotein targeting and other applications of 

lectins in biotechnology. Current Protein and Peptide Science. 2007 Jun 1;8(3):261-71. 

12. Chettri D, Boro M, Sarkar L, Verma AK. Lectins: Biological Significance to 

Biotechnological Application. Carbohydrate Research. 2021 Jun 8:108367. 

13. Khan F, Khan RH, Sherwani A, Mohmood S, Azfer MA. Lectins as markers for blood 

grouping. Medical Science Monitor. 2002 Dec 27;8(12):RA293-300. 

14. Khoudi H, Laberge S, Ferullo JM, Bazin R, Darveau A, Castonguay Y, Allard G, Lemieux 

R, Vézina LP. Production of a diagnostic monoclonal antibody in perennial alfalfa plants. 

Biotechnology and Bioengineering. 1999 Jul 20;64(2):135-43. 

15. Vemuri PK, Dronavalli L, Nayakudugari P, Kunta A, Challagulla R. Phytochemical 

Analysis and Biochemical Characterization f Terminalia Chebula Extracts For its Medicinal 

use. Biomedical and Pharmacology Journal. 2019 Sep 25;12(3):1525-9. 

16. Hwang HJ, Han JW, Jeon H, Cho K, Kim JH, Lee DS, Han JW. Characterization of a novel 

mannose-binding lectin with antiviral activities from red alga, Grateloupia chiangii. 

Biomolecules. 2020 Feb;10(2):333. 

17. Manning JC, Romero A, Habermann FA, Caballero GG, Kaltner H, Gabius HJ. Lectins: a 

primer for histochemists and cell biologists. Histochemistry and cell biology. 2017 

Feb;147(2):199-222. 

Comment [u46]: of 



 

 

18. Nasrabadi MN, Doost AS, Mezzenga R. Modification approaches of plant-based proteins to 

improve their techno-functionality and use in food products. Food Hydrocolloids. 2021 Apr 

4:106789. 

 

 

 

 

Comment [u47]: Were added after the addition 
of a paragraph in the introduction 


