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Summary 

 

Rubia cordifolia (Rubiaceae) is one of the important plants used by the Kani 

Tribes of Western ghats, Tirunelveli range, TamilNadu, India. The present investigation 

was carried out to find the phytocompounds and immunopharmacological properties of 

Rubia cordifolia. The ethanolic extracts of the whole plant was tested for many immuno-

potentiating activity using a murine model. The active compound present in the extract 

enhanced both cell mediated and humoral immunity. Administering the extracts to rats 

that were given immunosuppressive drug, phosphamidon showed significant 

rejuvenation in immunity.  
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Introduction 
The concept of modulation of immune responses to alleviate the diseases has 

existed in ancient systems of medicines like Ayurveda (Indian system of medicine) and 

Unani-Tib (Greco-Arab system of medicine). Plants had been extensively used to 

promote health and to maintain body’s resistance against infection by potentiating 

immunity, re-establishing body equilibrium and conditioning of the body tissues1, 2. The 

modern system of medicine had always been enthusiastic to evoke non-specific 

defense mechanisms of human physiology, which led to the discovery of active 

immunization using microbial preparations to enhance the host defense against 

infection. Recently, the same enthusiasm has taken an important leap towards exploring 

a novel group of substances from natural resources that modulate the immune 

response of living systems3. 

 The family Rubiaceae comprises about 450 genera and 6500 species and 

includes trees, shrubs and infrequently herbs. Rubia cordifolia is a perennial, 

herbaceous climbing plant, with very long roots, cylindrical, flexuous, with a thin red 

bark. Stems often have a long, rough, grooved, woody base. Anthraquinones a chief 

phytochemical present in many species of the Rubiaceae family exhibit antimicrobial, 

antifungal, hypotensive, analgesic, antimalarial, antioxidant, antileukemic and 

mutagenic functions 4, 5. Rubia cordifolia is used to treat skin infection and also used as 

natural food colourants and as natural hair dyes 6. 

 Although Rubia cordifolia is used by traditional healers for many ancients there 

is no scientific account to validate the immunity enhancing potency of this plant. Hence 

in the present study attempt has been made to trace the influence of the extracts of 

Rubia cordifolia on humoral and cell mediated immune response in murine models.  
 

Materials and Methods 
 

Collection of plant materials 
 Healthy plant leaves were collected from Western Ghats of Tirunelveli range, 

Tamil Nadu, India. They were collected in early morning and were washed in tap water. 

They were shade dried for 10 days and powdered mechanically. The collected plant 

materials were botanically authenticated by the Botany Department, V.H.N.S.N.College, 

Virudhunagar, India. 



Pharmacologyonline 3: 653-662 (2009)                                             Kannan et al. 
                                                            

 
 

655

Preparation of plant extract 

 Plant extracts were prepared by the method 7 , with slight modification to purify 

the ethanolic extract. Briefly, the extract was filtered through Whatman filter paper no. 1 

to remove all unextractable matter, including cellular materials and other constituents 

that are insoluble in the extraction solvent. To obtain a concentrated crude ethanolic 

extract, the crude extracts were evaporated at 45oC. The quantity was determined by 

weighing. 
 

Phytochemical screening 

 Preliminary phytochemical screening tests were carried to find out the presence 

or absence of components like saponins, tannins, alkaloids, glycosides, flavonoids and 

essential oils 8.  
 

Experimental animals 
 Swiss albino rats weighing 100 – 125 g of either sex were used to study the 

immunopharmacological activity. Rats were kept in 12 h light/12 h dark cycles under 

standard conditions of temperature (28oC) and relative humidity (RH: 60%) with free 

access to food and water. All protocols performed in this study were conducted in 

accordance with internationally accepted principles for use and care of laboratory 

animals. 
 

Experimental design 
 In each experiment, the animals were randomly divided into four groups and 

each group consisted of six animals. The animals in Group I served as a test control. 

Animals in Groups II & III were treated with the ethanolic extract of Rubia cordifolia 100 

mg/kg, b.w. orally for 21 days, on 14th day group III received a single dose of 

cyclophosphamide 30 mg/ kg b.w. (i.p.) for inducing immunosuppression, and group IV 

received the same concentration of cyclophosphamide without plant extract treatment. 
 

Preparation of sheep red blood cell (SRBC) antigen 

 Sheep blood was collected from a local slaughter house in sterilized container in 

the presence of an anticoagulant. SRBC were obtained by centrifugation and the cells 

were washed three times in Phosphate Buffer Saline (PBS) (pH 7.8). The SRBC antigen 

was prepared in PBS at a dose level of 1x108 cells/ml. 
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Hematological changes 

 Group II and III animals, received Rubia cordifolia extract orally at a dose of 100 

mg/kg for 21 days. On the 21st day, blood samples were collected from the orbital 

plexuses of individual animals and total WBC and RBC counts were determined with a 

haemocytometer (ROHAM, India). 
 

Humoral immune response 

Animals were divided into four groups as described above. Animals belonged to 

all groups were challenged with 0.2 ml of 10% sheep red blood cells (SRBC), i.p. on the 

tenth day after the starting of the experiment. Humoral immunity was studied in the 

experimental animals using the following assays. 
 

Hemagglutination titer assay 

Blood samples were collected from the orbital plexuses of individual animals on 

day 21 and the antibody titres were determined. Briefly, an aliquot (25 µl) of twofold 

diluted sera in isotonic saline was challenged with 25 µl of a 0.1% (v/v) SRBC 

suspension in microtitre plates. The plates were incubated at 37oC for 1 h and then 

observed for haemagglutination. The antibody titres were expressed in a graded 

manner, the minimum dilution (1/2) being ranked as 1. The mean ranks of different 

groups were statistically compared. 
 

Delayed-type hypersensitivity (DTH) reactions 
In DTH studies the rats were primed with 0.1 ml of the SRBC suspension 

containing 1x108 cells, i.p., on day 14 and challenged on day 21 with 0.05 ml of 2x108 

SRBC in the right hind foot pad. The control left hind paw received an equal volume of 

saline. The thickness of the foot pad (mm) was measured at 0, 12, 24, 36, and 48 h 

after challenge. The difference in the thickness of the right hind paw and the left hind 

paw was used as a measure of delayed-type hypersensitivity reaction 9. 

Blood clotting time assay 

A modified method of Lee and White10 was used for the assay of blood clotting 

time. Using phosphate buffered saline (PBS) The plant extract was made up to different 

concentrations (0.1–1 ml). It was equilibrated in a water bath at 370C. Blood was 

collected from healthy adult volunteers by venipuncture into sterile plastic disposable 

syringes. The blood donors had been screened for the study by a medical practitioner to 
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ensure that they had not taken any medications for at least 1 week before the blood was 

collected. Starting a stopwatch, 1ml of this blood was immediately transferred into each 

of the equilibrated test tubes by carefully allowing the blood to run down the side of the 

tube. At intervals of 30 seconds, the tubes, still in the water bath, were gently tilted to an 

angle of 450C to check for blood clot formation. This was continued until the tubes could 

be inverted without blood flowing; the stopwatch was immediately stopped and the 

blood clotting time was recorded. 
 

Statistical analysis 

Statistical significance between the groups was analyzed using Student’s t-test. 
 

Results 
Phytochemical screening 

Preliminary phytochemical studies showed positive for alkaloids, cardiac 

glycosides, tannins, flavonoids and phenols, and negative for saponins, volatile oils, 

anthraquinones and cyanogenic glycosides, and very trace for steroids. 
 

Hematological changes 
Total white blood cells and red blood cells in the control and plant extracts 

treated rats are given in table 1. In the control rat the mean total WBC count was 13.08 

± 4.62 x 10 3/ µl. In Rubia cordifolia treated rats mean WBC count was 13.98 ± 2.68 x 

103/µl. When the rats were given immune suppressive drug cyclophosphamide, the total 

WBC count got decreased (4.8 ± 1.3 x 10 3/ µl). However when the plant extract was 

given along with cyclophosphamide drug the decrement in total WBC was less when 

compared to the treatment in which cyclophosphamide alone was given. The results 

indicate that the active compounds in the extract of the plant had enhanced 

haematopoiesis.  
 

Hemagglutination titer (HT) assay 
In cyclophosphamide treated group, the antibody titre level decreased by 22.11 

percent (Table 2). But In the rats that were given Rubia cordifolia (100 mg/kg), the 

antibody titre level increased by 14.74 percent. However in the group III treated with 

both immunosuppressant and plant extracts no significant changes was observed in 

humoral immune response. 
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Delayed-type hypersensitivity (DTH) reactions 

Plants extract had significantly modulated DTH responses to SRBC (Fig 1). At 

24h of injection, maximum enhancement of DTH response to SRBC was observed with 

Rubia cordifolia extract treated group (0.125±0.031, (138.89 %) N = 6, P<0.01) and the 

extract and cyclophosphamide treated group (0.102±0.043, (113.33 %) N = 6, P< 0.01). 

but the group of animals were treated with cyclophosphamide alone showed less DTH 

response (0.093±0.024, (13.33) N = 6, P< 0.01) when compared with control.  

 

Assay of blood clotting time 

The blood coagulation time of 4 adult volunteers varied between 4 and 8 min, 

with a mean of 6.83±1.95 min. In the presence of 1ml of Rubia cordifolia, the mean of 

clotting time was significantly (P < 0.01) reduced to 2.83±1.01 min with a range of 2–4 

min. The use of 1ml PBS instead of Rubia cordifolia, as a control, gave a mean clotting 

time of 7.29 ±1.98 min with a range of 5–9 min. In the tubes containing anticoagulant, 

the blood sample did not clot, as expected; this was a control used to ensure the 

integrity of the blood samples. 

 

Table 1 Effect of ethanolic extract of R.cordifolia on peripheral blood count 
 

Group Treatment 
Dose 
mg/kg 

WBC X 103/µl RBC X 106/ µl 

I Control (sterile water) - 13.08 ± 4.62 10.73±1.34 

II R. cardifolia Linn. extract 100 
13.98 ± 2.65* 

(6.3) 

11.23±1.04* 

(4.7) 

III 

R. cardifolia Linn. extract 

(100 mg/kg) and 

cyclophosphamide 

(30 mg/kg) 

130 
5.97 ± 2.1 

(-50.01) 

9.73±0.04  

(-9.3) 

IV cyclophosphamide 30 
4.8 ± 1.3  

(-63.9) 

9.93±0.84  

(-7.5) 

Values are mean ± S.D. n of six rats. (Percentage change in parenthesis) 

 P<0.05 when compared with control. 
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Table 2 Changes in antibody titer in control, immunosupressed and 
ethanolic extract of R.cordifolia administrated rats 

 

Group Treatment Dose mg/kg Antibody titer 

I Control (sterile water) - 4.07±0.03 

II R. cardifolia Linn. extract 100 5.03±0.05 (23.58) 

III 

R. cardifolia Linn. extract (100 

mg/kg) and cyclophosphamide 

(30 mg/kg) 

130 4.82±0.02 (18.43) 

IV cyclophosphamide 30 3.17±0.05 (-22.11) 

 

Values are mean ± S.D. n of six rats. (Percentage change in parenthesis) 

 P<0.05 when compared with control. 

 

 

 

Fig 1 Percentage changes in the edematous state of rat as a part of DTH response 
due to the treatment of ethanolic extract of R.cordifolia  

 

 
I - Control (sterile water), II - Rubia cordifolia, Linn. extract treated, III - R. 

cardifolia Linn. extract and cyclophosphamide treated, IV- cyclophosphamide treated  
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Discussion 
A preliminary phytochemical screening indicated the presence of compounds like 

alkaloids, cardiac glycosides, tannins, flavonoids and phenols were identified.  The 

similar finding had also reported that alkaloids are prime phytochemical constituents in 

Rubia cordifolia 11. Alkaloids had been reported to have pharmacological properties like 

antifungal activity 12, antiprotozoal, antimicrobial and antimalarial activities 13. 

 

Oral administration of the extracts of Rubia cordifolia in rats had increased the 

total counts of WBC and RBC. It reflects that the stimulation of the haemopoetic system. 

Rubia cordifolia extract was found to increase the circulating antibody titre and antibody-

forming cells. According to the literature the enhanced responsiveness of macrophages 

and subsets of T and B lymphocyte to plant extracts enhance the antibody synthesis14. 

 

DTH response in control and plant extracts treated rats showed significant 

differences. The plant extract treatment had significantly modulated DTH responses in 

SRBC treated rats. However when large doses of plant extract were given, DTH 

response gradually reduced with time. The suppressing DTH responses to SRBC by 

larger dose had been reported earlier 15 .  

 

The paw edema in the right paw (receiving normal saline as control) and left paw 

edema (receiving SRBC) were compared and a significant (P<0.05) variation was noted 

in plant extract treated groups. However in animals treated with cyclophosphamide and 

plant extracts, a significant suppression of DTH was noticed. It was observed that the 

extracts, of the plant acted as a potentiator of DTH.  

 

Blood clotting process is very complex, involving many factors found in the 

plasma and tissues. It involves both the intrinsic and extrinsic pathways 16, 17 (Brown, 

1988; Jandl, 1996). Inhibitors (anticoagulants) and activators (procoagulant) of blood 

coagulation may affect many factors. The blood clotting test is used for distinguishing 

between the effects of Rubia cordifolia on the extrinsic and intrinsic pathways18. The 

extract of Rubia cordifolia had affected the extrinsic pathway factors: factors V, VII, X, 

prothrombin and fibrinogen as reported 19, 20, 21, 22.  
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The presence of alkaloids, cardiac glycosides, tannins, flavonoids and phenols in 

Rubia cordifolia were responsible for enhanced immunomodulation as reported earlier 
23, 24. Hence the extracts of the Rubia cordifolia offer a good shape for utilization to 

develop immunity enhancing drugs. 
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