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ABSTRACT: Tinospora cordifolia (T. col.), a plant which has great 

significance in the Ayurvedic system of medicine, has been tested 

according to modern medical techniques for numerous therapeutic 

effects like immunomodulation, reducing tumor cells, purification of 

blood, reducing fatty lipids from body, reduction of glucose and 

increasing glucose tolerance in case of diabetes and increasing body 

weight. T. col has been used even during various rheumatic diseases 

like rheumatoid arthritis and has shown positive therapeutic effects. T. 

col. reduces the unwanted lipids. It enhances the humoral immune 

response. It also cleans out the immune complexes from the body. T. 

col. acts as an adaptogen. It has been reported to both increase and 

decrease activities of substances in the body, so as to normalize its 

functionality. It enhances immunity, but on the other hand, it inhibits 

autoimmunity. This paper is a review of the findings of the medical 

benefits of T. col., and combining all the information to propose that 

this plant may be used in the treatment of another rheumatic disease, 

systemic lupus erythematosus (SLE). 

INTRODUCTION: Tinospora cordifolia (T. col.) 

is a large, glabrous, perennial, deciduous, climbing 

shrub. It has a weak stem and is found throughout 

India. It is widely used in folk and Ayurvedic 

systems of medicine 
1, 2

. The shrub of T. Col. has 

been reported to contain alkaloid, diterpenoid 

lactone, glycoside, steroid, sesquiterpenoid and 

phenolic molecules. It also contains aliphatic 

compounds and polysaccharides 
3
. According to 

Upadhyay et al., 2010; Kulkarni, Kellaway, and 

Kotwal, 2005, 
1, 2

 major properties and uses of 

Tinospora cordifolia which are acquiring scientific 

validity are as follows T. col.:  
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(1) acts as alleviator, (2) alleviates from severe 

fevers, (3) acts as moderator of vata, pitta, and 

kapha; medical situations related to air-related 

organs like the organs involved in respiratory 

systems, fluid organs like pancreas and gall bladder 

and organs related to cough, (4) acts as inhibitor of 

inflammation, (5) alleviates blockage in breathing, 

(6) alleviates jaundice, (7) alleviates skin diseases, 

jaundice and gout diseases, (8) acts as antipyretic, 

(9) treats parasites, (10) treats gonorrhea, (11) 

treats hemorrhoids, (12) alleviates heart situations. 

Scientific research has reported that T. col. inhibits 

diabetic, pyretic, spasmodic, inflammatory, 

arthritic, oxidant, allergic, stress, leprotic, malarial, 

and neoplastic activities in the human body. It also 

shows hepato-protective, immuno-modulatory 

activities. T. col. also exhibits chemopreventive 

ability against immunological disorders and cancer 

and has a history of use against spasms, 

inflammation, arthritis, allergy, diabetes, cardio-
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toxicity, and immunosuppression 
4
. This paper is a 

review of the scientific findings of the therapeutic 

benefits of T. col. In section 3, its 

immunomodulatory effects are described, 

specifically the effects of T. col. on the immune 

system; section 2 describes the therapeutic effects 

of T. col. in all other organ systems and related 

diseases. In section 4, all the therapeutic benefits of 

T. Col. are summarized. In section 5, the findings 

of the characteristics of systemic lupus 

erythematosus (SLE) are described; the behavior of 

the body of the patients of SLE, along with the 

existing medication procedures and their side 

effects are discussed. Then in section 6, this paper 

advocates the use of T. col. to cure SLE. Finally, 

we conclude our findings discussing the future 

perspective of the use of T. col. in medical 

procedures.  

Effect of administration of T. cordifolia: 

A) Tumour Growth: Administration of T. col. has 

shown a reduction in tumor growth in various 

works. Mathew and Kuttan, 1999 showed that 

methanolic extract of stem of T. col. could reduce 

tumor cells in BALB/c mice (200 mg/kg, i.p., daily 

for 5 days). Mathew and Kuttan, 1999 have also 

reported that this extract synergistically acted with 

cyclophosphamide and reduced the animal tumors 

to 83% 
5
. Jagetia and Rao, 2006 has reported a 

dose-dependent reduction in tumor cells in the mice 

transplanted with ehrlich ascites carcinoma 
6
. 

Thatte et al., 1992 
7
 showed that T. Col. reduces 

polymorph phagocytosis. Mittal and Singh, 2009 
4
 

reported that Tinospora exhibits anti-cancer 

properties. T. col. has shown to upregulate the 

antitumor activity of tumor-associated 

macrophages (TAM). It enhances differentiation of 

TAM to dendritic cells (DC) in response to 

granulocyte/macrophage-colony-stimulating factor, 

IL-4, and tumor necrosis factor. T. col. shows 

tumor cytotoxicity. It leads the production of 

tumouricidal soluble molecules like TNF, IL-1, and 

NO 
8
.  

B) Bone Marrow: Mathew and Kuttan, 1999 
5
 

showed an increase in bone marrow cellularity 

18.16 × 10
6
 / femur along with ⍺-esterase in bone 

marrow (1423/4000 cells). This indicated increased 

maturation of stem cells. Aher and Wahi, 2010 
9
 

has also reported an increase in bone marrow cells 

in treatment with T. col. 

C) Cardiovascular System, Blood: Babu et al., 

2017 
10

 has shown that T. col., used in combination 

with Carica papaya, leaf extract can increase the 

platelet count in case of dengue or other microbial 

infections, in cancer patients and thrombo-

cytopenia. Nayampalli et al., 1986 reported 

decreased capillary permeability (in rats) because 

of T. col 
11

. 

D) Diabetes: Rajalakshmi et al., 2009; Stanely et 

al., 2000; Stanely et al., 2003 reported that T. col. 

shows potent anti-diabetic activity and reduces 

blood sugar. It reversed the reduction of 

glucokinase and increased glucose-6-phosphatase 

activity, which was stimulated when rats were 

induced with streptozotocin diabetes. T. col. also 

improves Insulin and C-peptide levels. They also 

reported that β-cells, which secrete insulin, were 

regenerated substantially 
12, 13, 14

. T. col. has been 

used to treat diabetes mellitus 
15, 16, 17

. T. col. 

reduces serum and tissue cholesterol, phospholipids 

and free fatty acids in alloxan diabetic rats. Stanely 

et al., 1999, Stanely et al., 2000 have shown T. col. 

to lower hepatic glucose-6-phosphatase and serum 

acid phosphatase, alkaline phosphatase, and lactate 

dehydrogenase in diabetic rats 
18, 19

. T. col. reduces 

blood glucose level and increases glucose tolerance 
19, 20

. Stanely et al., 2000 reported that T. col. 

reduced brain lipids in diabetic rats; its aqueous 

root extract caused an increase in their body weight 
13

. 

E) White Blood Cells: Mathew and Kuttan, 1999 

has shown that the total count of WBCs was 

increased in BALB/c mice 
5
. Bishayi et al., 2002 

has reported that water extract of T. col. increases 

the WBC count in mice; Tinospora sinensis is even 

more effective 
21

. Goel et al., 2004 opined that T. 

col. treatment restored total lymphocyte counts 

(TLC) 
22

. Aher and Wahi, 2010 has reported an 

increase in WBC count on treatment with T. col. 

alcohol extract 
9
. T. col. enhances phagocytosis 

23, 

24, 25
. Ahmad et al., 2015 reported that Tinospora 

crispa enhances the chemotactic activity of 

neutrophils. Ahmad et al., 2015; Thatte et al., 1992 

reported that T. col. enhances the phagocytosis 

activity of neutrophils 
26, 7

. T. col. activates / 

proliferates nuclear killer cells 
27-32

. Gupta et al., 

reported a significant increase in the mean 

phagocytic index 
33

. ⍺-D-glucan, a polysaccharide 

derived from T. col., shows the activation of 
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nuclear killer (NK) cells 
34

. Raghua et al., 2009 has 

reported that treatment by G1-4A, a polysaccharide 

from Tinospora cordifolia, increased in the CD69 

expression in lymphocytes 
35

. 

F) Body Humor and Lipids: Mathew and Kuttan, 

1999 has observed that T. col. has increased the 

plaque-forming cells in the spleen (1575 PFC/10
6
 

spleen cells) and circulating antibody titer (256) in 

BALB/c mice 
5
. Raghua et al., 2009 reported that 

G1-4A increased spleen cellularity and upregulated 

anti-apoptotic genes T. col. improves improve 

humoral immune response 
35

. Kapil and Sharma, 

1997 has reported an increase in humoral immunity 

dose-dependently 
36

. Jagetia and Rao, 2006 has 

reported a drastic increase in lipid peroxidation to 

reduce tumor cells in mice 
6
. Desai et al., 2002 has 

reported that partially purified T. col. prevented 

lipid peroxidation to reduce thiobarbituric acid 

reactive substances in the liver when they were 

increased and increase the activities of superoxide 

dismutase and catalase when it was reduced in mice 

exposed to radiation 
37

. Subramanian et al., 2002 

reported that T. col. showed good protection 

against iron-mediated lipid peroxidation of rat brain 

homogenate and provided protection to proteins 

against ɣ-ray induced damage 
38

. 

G) Central Nervous System: Tinospora cordifolia 

Menispermaceae has been mentioned as an 

adaptogen 
39, 40, 41

. Adaptogens have been 

associated with stimulating and stress-protective 

effects in the central nervous system (CNS) and 

vegetative nervous systems, the endocrine system, 

and the immune system comprising by definition 

the parts of a neuroendocrine immune complex 

stress system. 

H) Other Organ Systems: CCl4 is harmful to 

liver. Bishayi et al., 2002 has reported that the liver 

of albino rats was protected by T. cordifolia, which 

were first administered with CCl4  earlier 
21

. Bairy 

et al., 2004 has shown that T. col. has enhanced 

verbal learning and memory, and logical memory 
42

. Agarwal et al., 2002 reported that T. col. 

administration enhances cognition (learning and 

memory) in rats 
43

. The stem of T. col. is useful in 

treating skin diseases. The root and stem of T. 

cordifolia are prescribed in combination with other 

drugs as an antidote to snakebite and scorpion sting 
44, 45, 46, 47, 48

. Sannegowda et al., 2015 showed that 

T. col. extract treatment limits bone damage. It 

shifts the balance of mediators of bone remodeling 

in favor of anti-osteoclastic activity to accomplish 

this. An example of such a mediator of bone 

remodeling is receptor activator of nuclear factor-

kB ligand [RANKL] and MMP-9 
49

. T. col. inhibits 

the growth of Mycobacterium tuberculosis 
50

. 

Nayampalli et al., 1986 have reported that T. col. 

decreased the bronchospasm induced by 5% 

histamine aerosol 
11

. 

Sushrut Samhita has suggested almost 50 drugs in 

different groups for the prevention of pregnancy 

loss. 11 ingredient herbs out of them were selected 

to make the combination of Torchnil. One of them 

is Tinospora cordifolia. This formulation combats 

the infections, immune complexes and stress of 

lipid peroxidation in placenta. It proved to be 

effective against HIV also 
51

. T. col. causes 

protease inhibition 
52, 53

.  

I) Irradiation: Tinospora exhibits radioprotective 

properties 
4
. Mice were administered with T. Col. 

before full-body gamma irradiation; Goel et al., 

2004 reported 76.3% survival. Goel et al., 2004 has 

also opined that because of its radioprotective 

manifestation, T. col. can be exploited for human 

applications 
22

. Radiation produced reactive oxygen 

and nitrogen species (ROS/RNS) were generated 

by photosensitization/peroxynitrite in mice. 

Photosensitization caused a significant increase in 

thiobarbituric acid reactive substances in liver. The 

activities of superoxide dismutase and catalase 

were reduced. T. col. restored activities of both 

these enzymes. Oxidative damage caused by 

peroxynitrite was inhibited by T. col. The 

degradation of proteins due to photosensitization 

was significantly reduced 
37

.  

Immunomodulatory Effects of Tinospora 

cordifolia: 

A) Immune System and Antibodies: Bishayi et 

al., 2002 has reported that the immunosuppressive 

effect of CCl4 in albino rats was inhibited by T. 

cordifolia 
21

. Manjrekar et al., 2000 has reported 

that T. col., because of its immunomodulatory 

properties, inhibited cyclophosphamide induced 

anemia 
54

. Aher and Wahi, 2010 has opined that T. 

col. shows potent immunomodulatory activity 
9
. 

Kapil and Sharma, 1997 reported a dose-

dependently increase in cell-mediated immunity 
36

. 
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T. col promotes the production of antibodies 
55

 and 

also enhances lysozyme activity and antibody 

responses 
29, 30, 31

. Sudhakaran et al., 2006 reported 

that ether and petroleum extracts of T. col. 

enhanced the secondary antibody response. T. col. 

also enhances neutrophil activity, provides 

protection against A. hydrophila 
56

. Ranjith et al., 

2008 reported that T. Cordifolia aqueous and 

ethanolic extracts enhanced antibody production 

when sheep red blood cells were used as antigens 
23

. T. Col. provides protection against sepsis and 

cecal ligation. It also provides protection against E. 

coli induced peritonitis in mice and E. coli induced 

cholera in humans 
57-63

.  

More and Pai 2011; Panossian and Wikman 2005 

also reported the protection provided by T. col. 

from E. coli. Administration of T. col. resulted in a 

significant increase (P<0.05) of total serum 

immunoglobulin 
64, 7, 33

. Dry barks of T. cordifolia 

has anti-spasmodic, anti-pyretic 
65, 66, 67

, anti-

allergic 
68

, anti-inflammatory 
69, 70, 52, 53 

and anti-

leprotic properties 
71

. T Col. has been observed 

effective against acute inflammation and has been 

functional as non-steroidal anti-inflammatory agent 
72

. Nayampalli et al., 1986 reported that T. col. 

reduced the number of disrupted mast cells (in rats) 
11

. Nair et al., 2006 reported that (1,4)-α-d-glucan 

inhibited the binding and internalization of 

opsonized zymosan A bioparticles. The anti-CD11b 

mAb inhibits the zymosan A-induced tumor 

necrosis factor (TNF)-α synthesis 
73

. 

B) Complement System: Kapil and Sharma, 1997 

reported that when antibody-coated sheep 

erythrocytes by guinea pig serum are treated with 

T. col., Syringin (T. col.-4) and cordiol (T. col.-7) 

inhibit the in vitro immunohaemolysis. This 

inhibition was found to be due to inhibition of the 

C3-convertase of the classical complement 

pathway 
36

. T. Col. has also shown to activate the 

complement system 
27-32, 24, 25, 55, 74, 75, 34

, when 

required by the body in cases like chronic 

tonsillitis, gamma irradiation. 

C) Macrophage: T. col stimulates the secretion/ 

proliferation of macrophages 
55

. Raghua et al., 

2009 reported that G1-4A has resulted in an 

increase in macrophage count 
35

. Mathew and 

Kuttan 1999 has reported a significant 

enhancement in macrophage activation 
5
.  

Kapil and Sharma, 1997 has reported that 

macrophage activation was reported for various 

polysaccharides of Tinospora cordifolia, such as 

cordioside (T. col.-2), cordiofolioside A (T. col.-5) 

and cordiol (T. col.-7); with increasing incubation 

times, this activation was more pronounced 
36

. 

Abood et al., 2014 showed that T. crispa crude 

extract significantly stimulates RAW 264.7 cells 
76

. 

More and Pai, 2011 reported that T. col. enhanced 

secretion of lysozyme by macrophage cell line 

J774A 
64

. 

D) T and B Cells: T. col. activates / proliferates T 

and B cells 
32, 55, 74, 35

. Desai et al., 2002 reported 

that dry stem crude extract (DSCE) of Tinospora 

cordifolia contained a polyclonal, G1-4A, which is 

a B cell mitogen 
37

. Nair et al., 2006 reported that 

(1, 4)-α-d-glucan activated NF-κB, an enhancer of 

activated B cells, time and dose-dependently 
73

. 

This modulation of nuclear NF-κB activity is 

associated with the degradation of I-κBα thus 

facilitating the translocation of NF-κB into the 

nucleus; I-κBα inhibits the NF-κB transcription 

factor. G1-4A activated Akt, ERK and JNK, which 

finally activated IKK, degraded IκB-α and 

translocated NF-κB to the nucleus. Also, an 

increase in macrophage count 
35

.  

E) Cytokines: T. col activates Th1 pathway 

cytokines 
34

. Abood et al., 2014 showed that T. 

Crispa crude extracts significantly stimulate 

intracellular expression of cytokines INF-γ, IL-6, 

and IL-8 
76

. Raj et al., 2016; Debnath et al., 2014 

have reported that T. col. activates Th1 pathway 

cytokines, coupled with low nitric oxide synthesis 
27, 28

. Sannegowda et al., 2015 showed that T. 

cordifolia reduces pro-inflammatory cytokines such 

as: IL-1β, TNF-α, IL-6, and IL-17; the frequency of 

IL-17-producing T cells; and the production of 

chemokines such as RANTES. Ahmad et al., 2015 

reported that T. col. enhanced the proliferation of 

splenocytes and a significant increase in Th1 (TNF-

α, IL-2, and IFN-γ) and Th2 (IL-4) cytokines 
49

. 

Castillo et al., 2014 reported that Tinospora lotion 

significantly reduces IL-1 and IL-6 in scabies 

patients and thus inhibits hyperkeratosis and 

infiltration of inflammatory cells into scabietic 

lesion 
77

. Raghua et al., 2009 reported that G1-4A 

has protected mice against septic shock by 

modulating the pro-inflammatory cytokines 
35

. 
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F) Autoimmune Diseases: Aiyer and Kolammal 

1963 has opined that T. crispa possesses the 

immunostimulatory activity and has therapeutic 

potential for the prevention of immune diseases 
44

. 

Sannegowda et al., 2015 reported that T. cordifolia 

has shown anti-arthritic activity using the rat 

adjuvant-induced arthritis model of human 

rheumatoid arthritis 
49

. Choubey et al., 2013 

reported that T. col. significantly reduces pain in 

rheumatoid arthritis patients 
78

. Sudhakaran et al., 

2006 reported that T. col. acts as an 

immunoprophylactic 
56

. Tinospora cordifolia is one 

of the ingredients of the Rasna saptak kashaya. 

Piper longum Linn. is one of the ingredients of the 

Pippali Vardhamana Rasayana. Both these 

rasayanas are suggested in amavata, whose 

symptoms are similar to rheumatoid arthritis. 

Pippali Vardhamana Rasayana acts against 

autoantibody, decreases the immune complex, and 

provides symptomatic relief with decrease the 

erythrocyte sedimentation rate 
79

.  

G) Immune Complex: T. col. is a disease-

modifying drug and inhibits the immune complex 

formation. T. col. is used in the treatment of 

rheumatic diseases 
80

. Palep 2015 presented a 

formulation called Torchnil which contained T. 

col.; this has been effective in combat with immune 

complex, also HIV 
51

. 

Discussion on Therapeutic Properties of 

Tinospora cordifolia: Tinospora cordifolia has 

shown modulatory activities in various organ 

systems and modulates the body contents to 

normalize them for normal functioning. T. col.  has 

shown anticancer and antitumour properties. It has 

shown maturation of stem cells and an increase in 

bone marrow cellularity. 

In combination with Carica papaya, it has shown 

an increase in blood platelet count in patients with 

cancer, dengue and thrombocytopenia. T. col 

decreases blood capillary permeability. It has 

shown to reduce serum, tissue cholesterol, 

phospholipids and free fatty acids in case of 

diabetes. It reduces blood sugar and increases body 

weight. It also increases blood insulin levels and 

glucose tolerance. T. col. has been reported to 

increase WBC count; also, it restores total 

lymphocyte count (TLC). It proliferates/ activates/ 

increases the activity of neutrophils, nuclear killer 

cells, other lymphocytes. T. col. improves the 

humoral immune response. It increases the plaque-

forming cells in the spleen. It has shown to increase 

lipid peroxidation to reduce tumor cells. On the 

other hand, it has shown to prevent lipid 

peroxidation to provide protection in various cases 

when the subject was exposed to gamma radiation. 

It has also been opined that T. col. provides 

protection to CNS. It has also been reported to 

enhance memory. T. col. been reported to show 

positive effects in the treatment of various skin 

diseases like scabies. It has been used as an 

antidote to snakebite and scorpion sting. It has also 

shown anti-osteoclastic activity and protection 

against bone damage. It has also been used against 

tuberculosis and even HIV and shown positive 

therapeutic effects. It has shown an increase in 

spleen cellularity and upregulation of anti-apoptotic 

genes.  

T. col. exhibits radioprotective properties and has 

especially shown protection against gamma 

irradiation; it has reduced protein degeneration. T. 

col. has provided protection against immuno-

suppression caused by CCl4, cyclophosphamide 

induced anemia. It has shown to enhance the 

production and response of immunoglobulin and 

other antibodies. It has shown antipyretic, anti-

allergic, and anti-leprotic. It has also shown 

protection against E. coli and reduced the number 

of disrupted mast cells. T. col. has been reported to 

inhibit the complement system in order to provide 

protection against immunohaemolysis. In other 

various cases, it has shown to enhance the 

complement system where required by the subject’s 

body. T. col. has shown to stimulate the secretion/ 

proliferation of macrophages. T. col. activates and 

proliferates T and B cells. On the other hand, T. 

col. has also shown anti-inflammatory properties. 

In various cases, T. Col. has been reported to 

significantly increase the Th1 and Th2 cytokines. 

On the other hand, it has shown to reduce IL-1 and 

IL-6 to provide protection against hyperkeratosis 

and scabies. It has also shown protection against 

pro-inflammatory cytokines. It has also provided 

protection against various autoimmune diseases 

such as rheumatoid arthritis; it has reduced pain in 

RA patients significantly. 
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Piper longum Linn. (PLL), an ingredient of the 

Pippali Vardhamana Rasayana, has shown 

protection against autoantibody and Erythrocyte 

Sedimentation Rate. PLL and T. col. have shown 

protection against immune complexes and have 

been used against a number of rheumatic diseases. 

The experimental results and reviews of papers on 

the medicinal benefits of Tinospora cordifolia are 

summarized in Table 1. The table cells where 

target is not given are from the references where it 

is not discussed explicitly. The target here is 

considered to be human. The table cells where 

administration is not discussed are from the 

references where the particular administration is 

not discussed. Here, the administration is 

considered to be the combination of all three 

excerpts of the T. col. plant, i.e., root, stem, and 

leaves in powder, or aqueous extract from. 

TABLE 1: EXPERIMENTAL RESULTS AND REVIEWS OF PAPERS ON MEDICINAL BENEFITS OF 

TINOSPORA CORDIFOLIA 

S. 

no. 

Subject in body / 

Abnormality 

Target Administration Effect 

1 Tumour Growth BALB/c mice Stem methanolic extract, 200 
mg/kg, i.p, daily for 5 days 

Acted with cyclophosphamide and 
reduced the animal tumors to 83%5 

2 Mice Transplanted with Ehrlich 
Ascites Carcinoma 

Stem dichloromethane extract, 
doses of various strengths 

Dose-dependent reduction in tumor 
cells 6 

3 Adults Swiss Albino Mice 
injected with 1 x 108 E. coli 

Stem aqueous extract 100mg/kg/d Polymorph phagocytosis reduced7 

4   Anticancer Properties4 
5   Upregulate antitumor activity of 

tumor-associated macrophages8 
6 Bone Marrow BALB/c mice Stem methanolic extract, 200 

mg/kg, i.p, daily for 5 days 
Increase in bone marrow cellularity 
18.16 ×106 / femur along with ⍺-

esterase in bone marrow 
(1423/4000 cells) 5 

7 Rats Stem alcohol extract, 100 
mg/kg/d, oral 

Increase in bone marrow cellularity 
along with ⍺-esterase 9 

8 Cardiovascular 
system, blood 

Humans with dengue 
thrombocytopenia and cancer 

Leaf extract [with Carica 
papaya], 5ml, twice daily 

Platelet count was increased 10 

9 Rats Stem aqueous extract Decreased the capillary 

permeability 11 
10 Diabetes Rats induced with 

hyperglycemia 
Stem hexane, ethyl acetate, 

methanol extracts 250mg/kg/d 
Anti-diabetic activity 12 

11 Diabetic rats Root extract Anti-diabetic activity 14-17 
12 Tinospora cordifolia  reduces blood glucose level and 

increases glucose tolerance 19, 20 
13 Alloxan diabetic rats Root extract reduces serum and tissue 

cholesterol, phospholipids and free 
fatty acids 18 

14 Diabetic Rats Root aqueous extract, doses of 
various strengths 

Anti-diabetic activity, reduction in 
brain lipids, increase in body 

weight 13 
15 White Blood 

Corpuscles 
BALB/c mice Stem methanolic extract, 200 

mg/kg, i.p, daily for 5 days 
WBC count increases 5 

16 CCl4 intoxicated albino rats Water extract, 100mg/kg/d WBC count increases 21 
17 Male mice, Various doses of 

gamma irradiation 
Stem extract, 200 mg/kg before 

irradiation 
Restored total lymphocyte counts 22 

18 Rats Stem alcohol extract, 100 
mg/kg/d, oral 

WBC count increases 9 

19 Wistar rats Stem aqueous, ethanol, ethyl 
acetate, chloroform extract, 

different doses 

WBC count increases 23 

20 Wistar Kyoto rats Stem ethanol extract, doses of 
various strengths 

Chemotactic activity and 
phagocytosis activity of neutrophils 

enhanced; nuclear killer cells 

proliferated 26 
21 Humans with chronic tonsillitis Kumarabharana rasa (tablet), 500 

mg once daily 
Nuclear killer cells 

activated/proliferated 27 
22 Fish Water-soluble fraction, doses of 

various strengths 
Nuclear killer cells 

activated/proliferated 31 
23 Gamma irradiated swiss albino 

mice 
Alcohol-water extract, 5mg/kg/d Nuclear killer cells activated / 

proliferated 32 
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24 Shrimp hemocyanin  Antiviral activity against 
phagocytosis, WBC count increase 

24 
25 Fish  Antiviral activity against 

phagocytosis, WBC count 
increase25 

26 Cows Dry stem powder, 100 mg/kg/d Mean phagocytic index 
significantly increased 33 

27 Mice G1-4A CD69 expression in lymphocytes 
increased 35 

28 Body Humour and 
Lipids 

BALB/c mice Stem methanolic extract, 200 
mg/kg, i.p, daily for 5 days 

Increase in plaque-forming cells in 
the spleen (1575 PFC/106 spleen 

cells)and circulating antibody titre 
(256) 5 

29 Sheep infected with guinea pig 
serum 

Cordioside (TC-2), Syringin (TC-
4), cordiofolioside A (TC-5) and 

cordiol (TC-7) 

A dose-dependent increase in 
humoral immunity 36 

30 Mice Transplanted with Ehrlich 

Ascites Carcinoma 

Stem dichloromethane extract, 

doses of various strengths 

Drastic increase in lipid per-

oxidation to reduce tumour cells 6 
31 Photosensitized C3H mice 

Liver Homogenate treated with 
peroxynitrite 

G1-4A Prevented lipid peroxidation to 
reduce thiobarbituric acid reactive 

substances in liver 37 
32 Lipid peroxidation of rat brain 

homogenate 
An arabinogalactan 

polysaccharide TSP from stem 
methanol extract 

Protection against iron-mediated 
lipid peroxidation of rat brain 

homogenate 38 
33 Mice G1-4A Spleen cellularity increased, anti-

apoptotic genes upregulated 35 
34 Central Nervous 

System 
 As an adaptogen Stimulation and stress-protective 

effects in the central nervous 
system 39-41 

35 Other Organ 
Systems 

CCl4 intoxicated albino rats Water extract, 100mg/kg/d Liver was protected 21 
36 Humans, age 18-30 years 500mg tablets daily Enhanced verbal learning and 

memory, and logical memory 42 
37 Adjuvant Arthritis induced male 

Lewis rats 
Aerial part methanol extract, 

1g/kg/d 
Limiting of bone damage, shifting 
the balance of mediators of bone 

remodeling in favour of anti-
osteoclastic activity 49 

38 Humans Stem Therapeutic effect in skin diseases 
44, 45 

39 Humans Root and stem Therapeutic effect in snake bite and 
scorpion stings 46, 47, 48 

40 Humans with Mycobacterium 
tuberculosis 

Alcohol extract Inhibition of the growth of 
Mycobacterium tuberculosis 50 

41 Wistar Albino rats Alcohol extract (100 and 200 
mg/kg/d) and aqueous extract 

(100mg/kg/d) 

Enhanced cognition 43 

42 Bronchospasm induced guinea 
pigs by 5% histamine aerosol 

Stem aqueous extract Decreased bronchospasm 11 

43 Humans with HIV  Anti-HIV activity 51 
44 Humans Alcohol extract Protease inhibition 52 
45 Irradiation Male mice, Various doses of 

gamma irradiation 

Stem extract, 200 mg/kg before 

irradiation 

76.3% survival (30 days) 22 

46 Photosensitized C3H mice 
Liver Homogenate treated with 

peroxynitrite 

G1-4A Degradation of proteins due to 
photosensitization was significantly 

reduced 37 
47   Radioprotective properties 4 
48 Immune System and 

Antibodies 
CCl4 intoxicated albino rats Water extract, 100mg/kg/d Immunosuppressive effect of CCl4 

was inhibited 21 
49 Humans Stem water and ethanol extract 

(and T. sinesis) 

Inhibition of cyclophosphamide-

induced anemia 54 
50 Sheep infected with guinea pig 

serum 
Cordioside (TC-2), Syringin (TC-
4), cordiofolioside A (TC-5) and 

cordiol (TC-7) 

A dose-dependent increase in cell-
mediated immunity 36 

51 Rats Stem alcohol extract, 100 
mg/kg/d, oral 

Potent immunomodulatory activity 
showed 9 

52 Wistar rats Stem aqueous, ethanol, ethyl 
acetate, chloroform extract, 

Aqueous and ethanolic extracts 
enhanced antibody production 
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different doses against injected sheep red blood 
cells 23 

53 Mice, Humans  Protection against peritonitis, 
cholera. Immunomodulation 57, 58, 60, 

61, 62, 63 
54 Mice infected with E Coli Water extract 100gm/kg/d Cellular immune function   

improved, mortality reduced 59 
55 Infected albino rats Stem powder, 50mg/kg/d Effective against acute 

inflammation; functional as non-
steroidal anti-inflammatory agent 72 

56 Oreochromis mossambicus Leaf petroleum ether extracts, 
doses of various strengths 

Enhanced the secondary antibody 
response 56 

57 Rats  Reduced the number of disrupted 
mast cells 11 

58 Bronchospasm induced guinea 
pigs by 5% histamine aerosol 

Stem aqueous extract Decreased bronchospasm 11 

59 Humans  Promotion of antibodies 55 
60 Fish Water-soluble fraction, doses of 

various strengths 

Enhanced lysozyme activity and 

antibody responses 31 
61 Adults Swiss Albino Mice 

injected with 1 x 10(8) E. coli 
Stem aqueous extract 100mg/kg/d Protection from E. coli 7 

62  (1,4)-alpha-D-glucan inhibition of binding and 
internalization of opsonized 
zymosan A bioparticles 73 

63 Cows Dry stem powder, 100 mg/kg/d Total serum immunoglobulin 
significantly increased 33 

64 Complement 
System 

Sheep infected with guinea pig 
serum 

Cordioside (TC-2), Syringin (TC-
4), cordiofolioside A (TC-5) and 

cordiol (TC-7) 

Inhibition of the C3-convertase 
resulting in inhibition of in-vitro 

immune haemolysis 36 
65 Humans with chronic tonsillitis Kumarabharana rasa (tablet), 500 

mg once daily 
Activation of complement system 27 

66   Activation of complement system 
28-30, 34, 75 

67 Fish Water-soluble fraction, doses of 
various strengths 

Activation of complement system 31 

68 Gamma irradiated Swiss albino 
mice 

Alcohol-water extract, 5mg/kg/d Activation of complement system 32 

69 Shrimp hemocyanin  Activation of complement system 24 
70 Fish  Activation of complement system 25 
71 Humans  Activation of complement system 55 
72 Macrophage BALB/c mice Stem methanolic extract, 200 

mg/kg, i.p, daily for 5 days 
Signiphicant enhancement in 

macrophage activation 5 
73 Sheep infected with guinea pig 

serum 

cordioside (TC-2), Syringin (TC-

4), cordiofolioside A (TC-5) and 
cordiol (TC-7) 

Macrophage activation 36 

74  T Crispa ethanol extracts, doses 
of various strengths 

Stimulation of RAW 264.7 cells 76 

75 Macrophage J774A.1 cell line 5ul of 80ug/ml daily Macrophage activation 
enhancement; protection from E. 

coli 64 
76 Humans  Stimulates of secretion / 

proliferation of macrophages 55 
77 Mice G1-4A Macrophage count increased 35 
78 T and B Cells Photosensitized C3H mice 

Liver Homogenate treated with 
peroxynitrite 

G1-4A B Cell mitosis 37 

79 Gamma irradiated swiss albino 
mice 

Alcohol-water extract, 5mg/kg/d Activation / proliferation T and B 
Cells 32 

80 Humans  Activation / proliferation T and B 

Cells 55 
81  (1,4)-alpha-D-glucan Activation of NF-κB time and dose-

dependently 73 
82 Mice G1-4A Akt, ERK and JNK activated, 

which finally activated IKK; IκB-α 
degradated and NF-κB translocated 

to the nucleus 35 
83 Cytokines  T. crispa ethanol extracts, doses Stimulation of intracellular 



Gupta, IJP, 2019; Vol. 6(7): 237-252.                                                            E- ISSN: 2348-3962, P-ISSN: 2394-5583 

International Journal of Pharmacognosy                                                                                                                     245 

of various strengths expression of cytokines 76 
84 Adjuvant Arthritis induced male 

Lewis rats 

Aerial part methanol extract, 

1g/kg/d 

Reduced pro-inflammatory 

cytokines, the frequency of IL-17-
producing T cells, production of 
chemokines such as RANTES 49 

85 Wistar Kyoto rats Stem ethanol extract, doses of 
various strengths 

Splenocytes proliferated; Th1 
(TNF-α, IL-2, and IFN-γ) and Th2 

(IL-4) cytokines significantly 
increased 26 

86 Humans with scabies Tinospora lotion on the skin IL-1 and IL-6 significantly reduced, 

thus hyperkeratosis and infiltration 
of inflammatory cells into scabietic 

lesion inhibited 77 
87 Humans with chronic tonsillitis Kumarabharana rasa (tablet), 500 

mg once daily 
Activation of Th1 pathway 

cytokines, coupled with low nitric 
oxide synthesis 27 

88 Mice G1-4A protected mice against septic shock 
by modulating the proinflammatory 

cytokines 35 
89 Autoimmune 

diseases 
Adjuvant Arthritis induced male 

Lewis rats 
Aerial part methanol extract, 

1g/kg/d 
an anti-arthritic activity using the 

rat adjuvant-induced arthritis model 
of human Rheumatoid Arthritis 49 

90 Humans Stem Immunostimulatory activity. 
Therapeutic for the prevention of 

immune diseases 44 
91 Humans with arthritis  Significant reduction of pain in 

rheumatoid arthritis patients 78 
92 Oreochromis mossambicus Leaf petroleum ether extracts, 

doses of various strengths 
Immunoprophylactic 55 

93 Humans with Juvenile 
Rheumatoid Arthritis 

Rasna saptak kashaya Symptomatic relief with decrease 
the erythrocyte sedimentation rate 79 

94 Immune Complexes Humans with rheumatic 
diseases 

 Modifies disease. Inhibits immune 
complex formation 80 

 

Systemic Lupus Erythematosus (SLE): 

A) SLE: The Disease: In SLE, different cytokines 

and other mediators of inflammation are released 

and hence contribute to its progression. This 

systemic disease results in hyperactivated 

leukocytes as well as the pathogenic autoantibodies 

and immune complexes, which cause local 

autoimmunity and end-organ disease 
81

. In SLE, all 

pathways lead to the production of interferon α 

(IFNα) mediated by endogenous nucleic acids. SLE 

autoimmune response is initiated by increased 

production of autoantigens during apoptosis, 

decreased disposal, deregulated handling 
82

.  

Activation of DCs and B cells is promoted by 

nucleosomes that contain endogenous danger 

ligands, that can bind to pathogen-associated 

molecular pattern receptors, are incorporated in 

apoptotic blebs. Activation of DCs causes the 

production of interferons (IFN) and the activation 

of B cells causes the production of autoantibodies 
82

. In SLE Maintenance mechanisms of T- and B-

cell tolerance is broken down; removal autoreactive 

B cells are depleted, leading to cell death induced 

by FcgRIIb, inhibition of migration and control 

plasma cell survival, which contribute to 

autoimmunity and infection; phagocytosis is 

depleted, along with depletion of clearance of 

apoptotic blebs, impaired nitroblue tetrazolium 

reduction, and reduced production of IL–8 and IL-

12 by polymorph nuclear cells; toll-like receptor 

(TLR) for self-antigens are inappropriately 

activated, along with TLR3 ds-RNA, TLR7 ss-

RNA, and TLR9; complement- and Fc-mediated 

uptake is reduced, leading to delay in clearance of 

IgG-coated erythrocytes and soluble IC 
83

. 

According to Cuchacovich et al., 2009, the 

following microorganisms are found in patients 

with SLE most frequently. The patient might 

contain bacteria, Staphylococcus aureus, non-

typhoidal Salmonella, Escherichia coli, 

Streptococcus pneumoniae, Haemophilus 

influenzae, Klebsiella spp, Acinetobacter spp, 

Pseudomonas spp, Mycoplasma spp. The patient 

might also contain Virus, Parvovirus B19, 

Cytomegalovirus, Epstein-Barr virus, Herpes 

simplex/varicella zoster, Human papillomavirus, 

Hepatitis A. A patient might also be affected with 

Fungus, Candida spp, Aspergillus spp, Nocardia 
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spp, Cryptococcus neoformans, Mycobacterium, 

non-tuberculous mycobacterium, or otherwise 

Mycobacterium chelonae, M. tuberculosis, M. 

avium complex, M. haemophilum, M. fortuitum, M. 

marinum. A patient may contain many or any of the 

discussed cells which might degrade the medical 

condition 
83

.  

B) Fatalness of SLE: The major cause of death in 

patients with SLE is renal failure. The renal 

autoimmunity is initiated when immunoglobulin 

and complement start to deposit on the glomerular 

basement membrane. This follows engagement of 

activating Fc receptors by circulating monocytes, 

endothelial activation, chemokine secretion, 

recruitment of activated lymphocytes and finally 

release of proapoptotic factors that result in renal 

cell death, which is irreversible 
84

. Similarly, all 

other organ systems are affected, majorly by the 

deposition of these immune complexes on the 

tissues of organs followed by the destructive action 

of immune system, like the renal system 
84, 85

, 

integumentary system (especially the skin), skeletal 

system (especially bone joints), central nervous 

system, lymphatic system and spleen 
86

, 

cardiovascular system, gastrointestinal system 
87, 88

, 

reproductive system (especially in females during 

pregnancy) 
82

. 

C) Medications: The drugs that are used in the 

treatment process of SLE patients in present 

medical procedures are shown in Table 2. 

TABLE 2: DRUGS BEING USED TO TREAT SLE 

S. no. Treatment procedures / Drugs Effects against 

1 Antimalarials Articular and mucocutaneous manifestations of SLE; 

Fatigue and serositis; Improvement of lipid profile; 

Flares 89, 90, 91, 92, 93, 94, 95 

2 Azathioprine Diffuse proliferative glomerulonephritis; lupus nephritis 85, 96, 

97, 98, 99, 100 

3 Cyclophosphamide Lupus nephritis 93, 99, 101, 102, 103, 104, 105 

4 Cyclosporin A T-cell mediated responses; thrombocytopenia; proteinuria; 
histological lesions; reduces steroid requirements 106-114 

5 Methotrexate Serositis 105 

6 Mycophenolate mofetil LN and proteinuria; Suppresses autoimmunity 115-120 

7 Autologous bone marrow transplantation Good disease control and survival 121-127 

8 Dapsone Vasculitic lesions, bullous LE, sub-acute cutaneous lupus, oral 

ulcers, severe leukopenia, thrombocytopenia 128-131 

9 Thalidomide Cutaneous lupus; discoid lupus 132-133 

10 Dehydroepiandrosterone Disease activity, flares 134, 135 

11 Bromocriptine Disease activity 105 

12 Nucleoside analog (fludarabine and cladribine - 2-

chloro-2’-deoxy-adenosine) 

LN (fludarabine and cladribine);  

SLE (fludarabine) 136-140 

13 Tacrolimus Similar to Cyclosporin A 141 
14 Anti-CD40 ligand antibodies CD40:CD40L interaction, CD40:B cell interaction, renal 

disease 142 

15 DNase Antigenic load, immune complexes 84 

16 LJP 394 anti-dsDNA antibody 143 

17 Bindarit Disease development, proteinuria, renal disease, anti-dsDNA 

and antinuclear antibodies; 

urinary albumin, urinary IL-6 144, 145 

18 Belimumab Functioning of B-Cell, B-lymphocyte stimulator 145 

19 Micro-antibodies B-Cell (ultimate target) 146 

20 Anti-cytokines Inflammation response (by inhibiting one or more of the 

cytokines) 146 
 

D) Side Effects of Medications: The major issue 

in the medication of systemic lupus erythematosus 

is the management of side effects that arise from 

the drugs administered to the patients.  

Anti-malarials have shown side effects when the 

drug is discontinued 
147

. Long-term use of 

Cyclophosphamide has shown major infections, 

premature ovarian failure, amenorrhea, 

malignancy, cervical dysplasia 
106, 99, 104, 105, 148

.   

Cyclosporin A has caused hypertension, 

hypertrichosis, gingival hypertrophy in patients 
81, 

84
. Methotrexate causes dyspepsia and increase in 
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hepatic-enzyme serum levels 
149

. Mycophenolate 

mofetil has caused pancreatitis and severe febrile 

pancytopenia in a few patients. Dapsone may cause 

hematological hemolysis and neurological 

polyneuritis 
106

. Thalidomide may cause 

neuropathy, which may be irreversible; and may 

also induce nerve damage, which is dose-dependent 
150

. In case of treatment with autologous bone 

marrow transplantation, it is required to identify the 

patients who are suitable for this treatment. The 

risks involved are relatively high which include 

fatality in suitable cases 
151

. 

Dehydroepiandrosterone may result in acne, 

hirsutism and irregular menses. The main side 

effects of bromocriptine are headaches and nausea 
106

. Treatment with anti-CD40 ligand antibodies 

may cause asthenia, dizziness, nausea and headache 
152

. LJP 394 has adverse effects including headache 

and insomnia 
106

. No medical procedure being used 

has shown complete cure for SLE. 

Tinospora over the Existing Drugs to Cure SLE: 

A) Current research scenario on modern 

medicine, SLE and T. Col.: In spite of the strict 

side effects of the drugs being currently used in the 

therapy of SLE, they are being used in the 

treatment process. Tinospora cordifolia has 

numerous benefits and can be used in the SLE 

treatment process. The only side effect of 

Tinospora recorded so far is that it results in 

constipation. SLE is a dysfunction of the immune 

system, majorly the B-cells. T. col. has been 

recorded to show immunomodulatory properties 

and properties of modulation of T and B-cells, 

along with cytokines and antibodies. It purifies 

blood and cleans out the unwanted lipids and 

enhances the humoral immune response. It has also 

been reported to clean out the immune complexes 

from the body. 

B) T. Col. as a Strong Hope towards Successful 

Treatment of SLE: The strange, but best activity 

was shown by T. col. is that it acts as a moderator. 

It has shown to both increase and decrease 

activities of substances in the body, as required 

according to the medical state and requirements to 

normalize the functionality of numerous systems by 

the body. These substances include T and B cells, 

antibodies (and autoantibodies) and cytokines. 

These therapeutic properties of T. col. are potent, 

which advocate its exploitation in the treatment of 

systemic lupus erythematosus. 

CONCLUSION: There are numerous benefits of 

Tinospora cordifolia stated in the Indian Ayurvedic 

texts. Many of them have been tested according to 

modern testing techniques for medicine and it has 

started to be used to treat a large variety of 

abnormalities in the human body. Because of the 

immunomodulatory and antitumor properties, and 

numerous others, along with no major side effect, 

T. col. can be used in the treatment of systemic 

lupus erythematosus, a rheumatoid autoimmune 

disease. Tinospora cordifolia may be administered 

along with Piper longum Linn., Carica papaya, 

Tinospora sinensis as well as Tinospora crispa. 

ACKNOWLEDGEMENT: Nil 

CONFLICT OF INTEREST: Nil 

REFERENCES: 

1. Upadhyay AK, Kumar K, Kumar A and Mishra HS: 
Tinospora cordifolia (Willd.) Hook. f. and Thoms. 
(Guduchi) – validation of the Ayurvedic pharmacology 
through experimental and clinical studies. Int J Ayurveda 
Res 2010; 1(2): 112-21. 

2. Kulkarni AP, Kellaway LA and Kotwal GJ: Herbal 

Complement inhibitors in the treatment of neuro-
inflammation future strategy for neuroprotection. Ann NY 
Acad Sci 2005; 1056: 413-29. 

3. Singh SS, Pandey SC, Srivastava S, Gupta VS, Patro B 
and Ghosh AC: Chemistry and medicinal properties of 
Tinospora cordifolia (guduchi). Indian Journal of 
Pharmacology 2003; 35: 83-91. 

4. Mittal A and Singh RP: Anticancer and 

immunomodulatory properties of Tinospora. Herbal 
Drugs: Ethnomedicine to Modern Medicine. Springer, 
Berlin, Heidelberg 2009. 

5. Mathew S and Kuttan G: Immunomodulatory and 
antitumour activities of Tinospora cordifolia. Fitoterapia 
1999; 70: 35-43. 

6. Jagetia GC and Rao SK: Evaluation of the antineoplastic 
activity of guduchi (Tinospora cordifolia) in ehrlich 

ascites carcinoma bearing mice. Biol Pharm Bull 2006; 
29(3): 460-66. 

7. Thatte UM, Kulkarni MR and Dahanukar SA: 
Immunotherapeutic modification of Escherichia coli 
peritonitis and bacteremia by Tinospora cordifolia. J 
Postgrad Med 1992; 38: 13-5. 

8. Singh N, Singh SM and Shrivastava P: Effect of Tinospora 
cordifolia on the antitumour activity of tumor-associated 
macrophages-derived dendritic cells. Immunopharmacol 

and Immunotoxicol 2008; 27(1): 1-14.  
9. Aher VD and Wahi A: Pharmacological study of T. 

cordifolia as an immunomodulator. International Journal 
of Current Pharmaceutical Research 2010; 2(4). 

10. Babu R: A randomized, double-blind, placebo-controlled, 
proof of concept study to assess the safety and efficacy of 
Carica papaya and Tinospora cordifolia leaf extract 
(Thrombobliss) in subjects undergoing chemotherapy 



Gupta, IJP, 2019; Vol. 6(7): 237-252.                                                            E- ISSN: 2348-3962, P-ISSN: 2394-5583 

International Journal of Pharmacognosy                                                                                                                     248 

treatment and subjects with systemic microbial infection 
and subsequent reduction in platelet count. International 

Journal of Clinical Trials 2017; 4(3): 116-21. 
11. Nayampalli SS, Desai NK and Ainapure SS: Antiallergic 

properties of Tinospora cordifolia in animal models. 
Indian J Pharmac 1986; I8: 250-52. 

12. Rajalakshmi M, Eliza J, Priya CEAN and Daisy P: Anti-
diabetic properties of Tinospora cordifolia stem extracts 
on streptozotocin- induced diabetic rats. African Journal of 
Pharmacy and Pharmacology 2009; 3(5): 171-80. 

13. Stanely P, Prince M and Menon VP: Hypoglycaemic and 

other related actions of Tinospora cordifolia roots in 
alloxan-induced diabetic rats. Journal of 
Ethnopharmacology 2000; 70: 9-15. 

14. Stanely P, Prince M and Menon VP: Hypoglycaemic and 
hypolipidaemic action of alcohol extract of Tinospora 
cordifolia roots in chemical induced diabetes in rats. 
Phytother Res 2003; 17: 410-13. 

15. Stanely M, Prince P and Menon VP: Antioxidant action of 

Tinospora cordifolia root extract in alloxan diabetic rats. 
Phytother Res 2001; 15: 213-8. 

16. Prince PS and Menon VP: Antioxidant activity of 
Tinospora cordifolia roots in experimental diabetes. J 
Ethnopharmacol 1999; 65: 277-81. 

17. Mathew S and Kuttan G: Antioxidant activity of Tinospora 
cordifolia and its usefulness in the amelioration of 
cyclophosphamide-induced toxicity. J Exp Clin Cancer 

Res 1997; 16: 407-11. 
18. Stanely M, Prince P, Menon VP and Gunasekaran G: 

Hypolipidaemic action of Tinospora cordifolia roots in 
alloxan diabetic rats. J Ethnopharmacol 1999; 64: 53-7. 

19. Gupta SS, Varma SCL, Garg VP and Rai M: Antidiabetic 
effect of Tinospora cordifolia L. Effect on fasting blood 
sugar level, glucose tolerence and adrenaline induced 
hyperglycemia. Indian J Exp Biol 1967; 55: 733-45. 

20. Grover JK, Vats V, Rathi SS and Dawar R: Traditional 
Indian anti-diabetic plants attenuate progression of renal 
damage in streptozotocin induced diabetic mice. J 
Ethnopharmacol 2001; 76: 233-8. 

21. Bishayi B, Roychowdhury S, Ghosh S and Sengupta M: 
Hepatoprotective and immunomodulatory properties of 
Tinospora cordifolia in CCl4 intoxicated mature albino 
rats. The Journal of Toxicological Sciences 2002; 27(3): 
139-46. 

22. Goel HC: Radioprotective potential of an herbal extract of 
Tinospora cordifolia. J Radiat Res 2004; 45: 57-64. 

23. Ranjith MS: Enhanced phagocytosis and antibody 
production by Tinospora cordifolia - A new dimension in 
Immunomodulation. African Journal of Biotechnology 
2008; 7(2): 081-085. 

24. Rajasekar T, Usharani J, Sakthivel J and Deivasigamani B:  
Immunostimulatory effects of Cardiospermum 

halicacubum against Vibrio parahaemolyticus on tiger 
shrimp Penaeus monodon. J Chem Pharm Res 2011; 3(5): 
501-13. 

25. Magnadottir B: Fish and Shellfish Immuno 2006; 20: 137-
51. 

26. Ahmad W, Jantan I, Kumolosasi E and Bukhari SNA: 
Immunostimulatory effects of the standardized extract of 
Tinospora crispa on innate immune responses in Wistar 

Kyoto rats. Drug Design, Development and Therapy, 
Dovepress 2015. 

27. Raj GRA, Shailaja U, Debnath P, Banerjee S and Rao PN: 
Exploratory studies on the therapeutic effects of 
Kumarabharana Rasa in the management of chronic 
tonsillitis among children at a tertiary care hospital of 

Karnataka. Journal of Traditional and Complementary 
Medicine 2016; 6(1): 29-33. 

28. Debnath P, Banerjee S and Debnath PK. Ayurnu-
trigenomics: traditional knowledge inspired approach 
towards personalized nutrition. Clinical Aspects of 
Functional Foods and Nutraceuticals. Florida: CRC Press; 
2014: 423-44. 

29. Uthayakumar: Effect of Azadirachta indica leaf soluble 
fraction on immune response and disease resistance in 
Channa striatus against tropical freshwater fungal parasite 
Aphanomyces invadans (EUS). Global Veterinaria 2014; 

13(3): 355-64. 
30. Harikrishnan R, Balasundaram C and Heo MS: Impact of 

plant products on innate and adaptive immune system of 
cultured finfish and shellfish. Aquaculture 2011; 317: 1-
15. 

31. Alexander CP, Kirubakaran CJW and Michael RD: Water 
soluble fraction of Tinospora cordifolia leaves enhanced 
the non-specific immune mechanisms and disease 

resistance in Oreochromis mossambicus. Fish and 
Shellfish Immunology 2010; 29: 765-72. 

32. Arya S: and Sharma J: Tinospora cordifolia (Miers) 
extract provides protection against radiation induced 
alterations in intestinal mucosa of swiss albino mouse. 
Pharmacologyonline 2010; 1: 293-13. 

33. Gupta AK, Sannat C, Agrawal R and Hirpurkar SD: Effect 
of feeding of 'Tinospora cordifolia' on immune response in 

cattle. Journal of Animal Research 2016; 6(4): 5f-584. 
34. Kolaczkowska E and Kubes P: Neutrophil recruitment and 

function in health and inflammation. Nat Rev Immunol 
2013; 13(3): 159-175. 

35. Raghua R, Sharma D, Ramakrishnan R, Khanam S, 
Chintalwar GJ and Sainis KB: Molecular events in the 
activation of B cells and macrophages by a non-microbial 
TLR4 agonist, G1-4A from Tinospora cordifolia. 

Immunology Letters 2009; 123(1): 60-71. 
36. Kapil A and Sharma S: Immunopotentiating compounds 

from Tinospora cordifolia. Journal of Ethnopharmacology 
1997; 58: 89-95. 

37. Desai VR, Kamat JP and Sainis KB: A immunomodulator 
from Tinospora cordifolia with antioxidant activity in cell-
free systems. Proc Indian Acad Sci (Chem. Sc) 2002; 
114(6): 713-19. 

38. Subramanian M, Chintalwar GJ and Chattopadhyay S: 

Antioxidant properties of a Tinospora cordifolia 
polysaccharide against iron-mediated lipid damage and Ɣ-
ray induced protein damage. Redox Report 2002; 7: 3, 
137-43.. 

39. Panossian A and Wagner H: Adaptogens, a review of their 
history, biological activity, and clinical benefits. Eleuthero 
Eleutherococcus Senticosus, Herbalgram 2011; 90. 

40. Panossian A and Wikman G: Effect of adaptogens on the 

central nervous system. Arquivos Brasileiros de 
Fitomedicina Científica 2005; 3(1). 

41. Parmar BJ and Kolhapure SA: Evaluation of efficacy and 
safety of Septilin Junior tablets in recurrent upper 
respiratory tract infections in children. The Antiseptic 
2004; 101(5): 191-97. 

42. Bairy KL, Rao Y and Kumar KB: Efficacy of Tinospora 
cordifolia on learning and memory in healthy volunteers: a 

double-blind, randomized, placebo controlled study. 
Iranian Journal of Pharmacology & Therapeutics, Razi 
Institute for Drug Research (RIDR) 2004; 3: 57-60. 

43. Agarwal A, Malini S, Bairy KL and Rao MS: Effect of 
Tinospora cordifolia on learning and memory in normal 
and memory deficit rats. Indian Journal of Pharmacology 
2002; 34: 339-49. 



Gupta, IJP, 2019; Vol. 6(7): 237-252.                                                            E- ISSN: 2348-3962, P-ISSN: 2394-5583 

International Journal of Pharmacognosy                                                                                                                     249 

44. Aiyer KN and Kolammal M: Pharmacognosy of 
Ayurvedic Drugs, Trivendram: The Central Research 

Institute; Edition 1st, Series 1, 1963. 
45. Raghunathan K and Mittra R: Pharmacognosy of 

Indigenous Drugs. New Delhi: Central Council for 
Research in Ayurveda & Siddha; 1982. 

46. Nadkarni KM and Nadkarni AK: Indian Materia Medica, 
Mumbai: M/S Popular Prakasan Pvt. Ltd; Edition 3rd, Vol. 
1, 1976. 

47. Kirtikar KR and Basu BD: Indian Medicinal Plants, New 
Connaught Place, Dehra Dun: Edition 2nd, Vol. 1, 1975. 

48. Zhao TF, Wang X, Rimando AM and Che C: Folkloric 
medicinal plants: Tinospora sagittata var. cravaniana and 
Mahonia bealei. Planta Med 1991; 57: 505. 

49. Sannegowda KM, Venkatesha SH and Moudgil KD: 
Tinospora cordifolia inhibits autoimmune arthritis by 
regulating key immune mediators of inflammation and 
bone damage. International Journal of Immunopathology 
and Pharmacology 2015, 28(4): 521-31. 

50. Gupta KC and Viswanathan R: Antituberculous substances 
from plants. Antibiot & Chemother 1956; 6: 194-5. 

51. Palep HS: Role of herbal immunomodulators and 
antioxidants in recurrent pregnancy loss. Bombay Hospital 
Journal 2015. 

52. Gacche RN and Dhole NA: Antioxidant and possible anti-
inflammatory potential of selected medicinal plants 
prescribed in the Indian Traditional System of Medicine. 

Pharmaceutical Biology 2006; 44(5): 389-95. 
53. Bilfinger TV and George BS: The role of protease 

inhibition with emphasis on the effects of inflammation 
and vascular immune phenomena. Curr Pharm Design 
2002; 8: 125-33. 

54. Manjrekar PN, Jolly CI and Narayanan S: Comparative 
studies of the immunomodulatory activity of Tinospora 
cordifolia and Tinospora sinensis. Fitoterapia 2000; 71: 

254-57. 
55. Chi S, She G, Han D, Wang W, Liu Z and Liu B: Genus 

Tinospora: Ethnopharmacology, Phytochemistry, and 
Pharmacology. Hindawi Publishing Corporation Evidence-
Based Complementary and Alternative Medicine 2016; 1-
32. 

56. Sudhakaran DS, Srirekha P, Devasree LD, Premsingh S, 
and Michael RD: Immunostimulatory effect of Tinospora 
cordifolia Miers leaf extract in Oreochromis mossambicus. 

Indian Journal of Experimental Biology 2006; 44: 726-32. 
57. Thatte UM and Dahanukar SA: Immunotherapeutic 

modification of experimental infections by Indian 
medicinal plants. Phytother Res 1989; 3: 43-9. 

58. Thatte UM, Chhabria S, Karandikar SM and Dahanukar 
SA: Immunotherapeutic modification of E. coli induced 
abdominal sepsis and mortality in mice by Indian 
medicinal plants. Indian Drugs 1987; 25: 95-7.  

59. Rege NN, Nazareth HM, Bapat RD and Dahanukar SA: 
Modulation of immunosuppression in obstructive jaundice 
by Tinospora cordifolia. Indian J Med Res 1989; 90: 478-
83. 

60. Manjrekar PN, Jolly CI and Narayanan S: Comparative 
studies of the immunomodulatory activity of Tinospora 
cordifolia and Tinospora sinensis. Fitoterapia 2000; 71: 
254-7. 

61. Dikshit V, Damre AS, Kulkarni KR, Gokhale A and Saraf 
MN: Preliminary screening of imunocin for immuno-
modulatory activity. Indian J Pharm Sci 2000; 62: 257. 

62. Dahanukar SA, Thatte UM, Pai N, More PB and 
Karandikar SM: Immunotherapeutic modification by T. 
cordifolia of abdominal sepsis induced by caecal ligation 
in rats. Indian J Gastroenterol 1988; 7: 21-3. 

63. Rege NN, Thatte UM and Dahanukar SA: Adaptogenic 
properties of six rasayana herbs used in Ayurvedic 

medicine. Phytother Res 1999; 13: 275-91. 
64. More P and Pai K: Immunomodulatory effects of 

Tinospora cordifolia (Guduchi) on macrophage activation. 
Biology and Medicine 2011; 3(2): 134-40. 

65. Ikram M, Khattak SG and Gilani SN: Antipyretic studies 
on some indigenous Pakistani medicinal plants: II. J 
Ethnopharmacol 1987; 19: 185-92. 

66. Vedavathy S and Rao KN: Antipyretic activity of six 
indigenous medicinal plants of Tirumala Hills, Andhra 

Pradesh, India. J Ethnopharmacol 1991; 33: 193-6. 
67. Yusro F, Mariani Y, Diba F and Ohtani K: Inventory of 

Medicinal plants for fever used by four Dayak sub ethnic 
in West Kalimantan, Indonesia. Kuroshio Science 2014; 
8(1): 33-38. 

68. Nayampalli SS, Desai NK and Ainapure SS: Anti-allergic 
properties of Tinospora cardifolia in animal models. 
Indian J Pharm 1986; 18: 250-2. 

69. Rai M and Gupta SS: The deposition of the secondary salts 
over the five pellets in rats was inhibited by the aqueous 
extract of T. cordifolia. J Res Ind Med 1966; 10: 113-6. 

70. Pendse VK, Dadhich AP, Mathur PN, Bal MS and Madam 
BR: Anti-inflammatory, immunosuppressive and some 
related pharmacological actions of the water extract of 
Neem Giloe (Tinospora cordifolia)-A preliminary report. 
Indian J Pharm 1977; 9: 221-4. 

71. Asthana JG, Jain S, Mishra A and Vijaykanth MS: 
Evaluation of anti-leprotic herbal drug combinations and 
their combination with Dapsone. Indian Drugs 2001; 38: 
82-6. 

72. Jana U, Chattopadhyay RN and Shw BP: Preliminary 
studies on anti-inflammatory activity of Zingiber officinale 
Rosc., Vitex negundo Linn. and Tinospora cordifolia 
(Willid) Miers in albino rats. Indian J Pharm 1999; 31: 

232-33. 
73. Nair PKR, Melnick SJ, Ramachandran R, Escalon E and 

Ramachandran C: Mechanism of macrophage activation 
by (1,4)-α-d-glucan isolated from Tinospora cordifolia. 
International Immunopharmacology 2006; 6(12): 1815-24. 

74. Ohtani K, Okai K, Yamashita U, Yuasa I and Misaki A: 
Characterization of an acidic polysaccharide isolated from 
the leaves of Corchorus olitorius (Moroheiya), Bioscience, 
Biotechnology, and Biochemistry 1995; 59(3): 378-81. 

75. Yuandani, Jantan I, Ilangkovan M, Husain K and Chan 
KM: Inhibitory effects of compounds from Phyllanthus 
amarus on nitric oxide production, lymphocyte 
proliferation, and cytokine release from phagocytes. Drug 
Design, Development and Therapy 2016; 10: 1935-45. 

76. Abood WN, Fahmi I, Abdulla MA and Ismail S: 
Immunomodulatory effect of an isolated fraction from 
Tinospora crispa on intracellular expression of INF-γ, IL-6 

and IL-8. BMC Complementary and Alternative Medicine 
2014; 14: 205. 

77. Castillo AL, Ramos JDA, Francia JLD, Quilala PF and 
Dujunco MU: Immunomodulatory Effects of Tinospora 
cordifolia lotion on interleukin-1, interleukin-6 and 
interleukin-8 levels in scabies-infected pediatric patients: a 
single blind, randomized trial. International Journal of 
Pharmaceutical Sciences and Drug Research 2014; 6(3): 

178-1. 
78. Choubey J, Patel A and Verma MK: Phytotherapy in the 

treatment of arthritis: a review. Indian Journal of 
Pharmaceutical Sciences 2013; 4; 8. 

79. Vikram SS, Singh M, Singh R, Rai IC, Kavitha M and 
Rohit R: Clinical study on amavata with special reference 
to juvenile rheumatoid arthritis by pippali vardhamana 



Gupta, IJP, 2019; Vol. 6(7): 237-252.                                                            E- ISSN: 2348-3962, P-ISSN: 2394-5583 

International Journal of Pharmacognosy                                                                                                                     250 

rasayana. World Journal of Pharmacy and Pharmaceutical 
Sciences 2014; 3(4): 1176-88. 

80. Raut AA, Joshi AD, Antarkar DS, Joshi VR and Vaidya 
AB: Anti-rheumatic formulations from Ayurveda. Ancient 
Science of Life 1991; XI(1-2): 66-69. 

81. Pathak and Mohan: Arthritis Research & Therapy 2011, 
13: 241. 

82. Bertsias G, Cervera R, Boumpas DT: EULAR Textbook 
on rheumatic diseases. (C-22 - systemic lupus 
erythematosus: Pathogenesis 20 and Clinical Features) 
2012. 

83. Cuchacovich R and Gedalia A: Pathophysiology and 
clinical spectrum of infections in systemic lupus 
erythematosus. Rheum Dis Clin N Am 2009; 35: 75-93. 

84. Ramanujam M and Davidson A: Targeting of the immune 
system in systemic lupus erythematosus. Expert reviews in 
Molecular Medicine 2008; 10: e2. 

85. Bertsias: EULAR recommendations for the management 
of systemic lupus erythematosus. Report of a Task Force 

of the EULAR Standing Committee for International 
Clinical Studies Including Therapeutics. Ann Rheum Dis 
2008; 67: 195-05. 

86. Neto NSR, Bonfiglioli KR, Milanez FM, Macêdo PA and 
Levy-Neto M: Lymphadenopathy and systemic lupus 
erythematosus. Bras J Rheumatol 2010; 50(1): 96-01. 

87. Daruwala C, Mercogliano G and Harder TP: Gastro-
intestinal manifestations of systemic lupus erythematosus 

and scleroderma. Clinical Medicine: Gastroenterology 
2009: 2: 7-12.  

88. Hamel-Roy J, Devroede G and Arhan P: Comparative 
esophageal and anorectal motility in scleroderma. 
Gastroenterology 1985; 88: 1-7. 

89. Vitali C, Doria A, Tincani A, Fabbri P, Balestrieri G and 
Galeazzi M: International survey on the management of 
patients with SLE: I. General data on the participating 

centers and the results of a questionnaire regarding 
mucocutaneous involvement. Clin Exp Rheumatol 1996; 
14(S-16): 17-22. 

90. Wallace DJ: Antimalarial agents and lupus. Rheum Dis 
Clin North Am 1994; 20: 243-63. 

91. Tam LS, Gladman DD, Urowitz MB, Rahman P and 
Hallett D: Effect of antimalarial on the fasting lipid profile 
in systemic lupus erythematosus abstract. Arthritis Rheum 
1999; 42: S149. 

92. Vera O, Ariza R and Barile L: Controlled clinical trial of 
chloroquine in the serum levels of cholesterol, 
triglicerides, very low density lipoproteins, high density 
lipoproteins and low density lipoproteins in SLE patients 
abstract. Arthritis Rheum 1999; 42: S148. 

93. Donadio JV, Holley KE, Ferguson RH and Ilstrup DM: 
Treatment of diffuse proliferative lupus nephritis with 
prednisone and combined prednisone and 

cyclophosphamide. N Engl J Med 1978; 299: 1151-5. 
94. Balow JE, Austin HA, Muenz LR, Joyce KM, Antonovych 

TT and Klippel JH: Effect of treatment on the evolution of 
renal abnormalities in lupus nephritis. N Engl J Med 1984; 
311: 491-5. 

95. Manger K, Kalden JR and Manger B: Cyclosporin A in the 
treatment of systemic lupus erythematosus: results of an 
open clinical study. Br J Rheumatol 1996; 35: 669-75. 

96. de Glas-Vos JW, Krediet RT, Weening JJ and Arisz L: 
Treatment of proliferative lupus nephritis with 
methylprednisolone pulse therapy and oral azathioprine. 
Neth J Med 1995; 46: 4-14. 

97. Nossent HC and Koldingsbes W: Long-term efficacy of 
azathioprine treatment for proliferative lupus nephritis. 
Rheumatology 2000; 39: 969-74. 

98. Chan TM, Li FK, Hao WK, Chan KW, Lui SL and Tseng 
S: Treatment of membranous lupus nephritis with 

nephrotic syndrome by sequential immunosuppression. 
Lupus 1999; 7: 545-51. 

99. D’Cruz D, Cuadrado MJ, Mujic F, Tungekar MF, Taub N 
and Lloyd M: Immunosuppressive therapy in lupus 
nephritis. Clin Exp Rheumatol 1997; 15: 275-82. 

100. Chan TM, Li FK, Wong RW, Wong KL, Chan KW and 
Cheng IK: Sequential therapy for diffuse proliferative and 
membranous lupus nephritis: cyclophosphamide and 
prednisolone followed by azathioprine and prednisolone. 

Nephron 1995; 71: 321-7. 
101. Bansal VK and Beto JA: Treatment of lupus nephritis: a 

metaanalysis of clinical trials. Am J Kidney Dis 1997; 29: 
193-9. 

102. Austin III HA, Klippel JH, Balow JE, le Riche NG, 
Steinberg AD and Plotz PH: Therapy of lupus nephritis. 
Controlled trial of prednisone and cytotoxic drugs. N Engl 
J Med 1986; 314: 614-9. 

103. Steinberg AD and Steinberg SC: Long-term preservation 
of renal function in patients with lupus nephritis receiving 
treatment that includes cyclophosphamide versus those 
treated with prednisone only. Arthritis Rheum 1991; 34: 
945-50. 

104. Boumpas DT, Austin III HA, Vaughn EM, Klippel JH, 
Steinberg AD and Yarboro CH: Controlled trial of pulse 
methylprednisolone versus two regimens of pulse 

cyclophosphamide in severe lupus nephritis. Lancet 1992; 
340: 741-5. 

105. Gourley MF, Austin HA, Scott D, Yarboro CH, Vaughan 
EM and Muir J: Methylprednisolone and 
cyclophosphamide, alone or in combination, in patients 
with lupus nephritis. A randomized, controlled trial. Ann 
Intern Med 1996; 125: 549-57. 

106. Mosca M, Irastorza GR, Khamashta MA and Hughes 

GRV: Treatment of systemic lupus erythematosus. 
International Immunopharmacology 2001; 1: 1065-75. 

107. Schiel R and Bambauer R: Therapeutic plasma exchange 
and cyclosporine in the treatment of systemic lupus 
erythematosus. Ther Apheresis 1999; 3: 234-9. 

108. Sherer Y, Langevitz P, Levy Y, Fabrizzi F and Shoenfeld 
Y: Treatment of chronic bilateral pleural effusions with 
intravenous immunoglobulin and cyclosporin. Lupus 1999; 
8: 324-7. 

109. Sugiyama M, Ogasawara H, Kaneko H, Hishikawa T, 
Sekigawa I and Iida N: Effect of extremely low dose 
cyclosporine treatment on the thrombocytopenia in 
systemic lupus erythematosus. Lupus 1998; 7: 53-6. 

110. Tokuda M, Kurata N, Mizoguchi A, Inoh M, Set K and 
Kinashi M: Effect of low-dose cyclosporin A on systemic 
lupus erythematosus disease activity. Arthritis Rheum 
1994; 37: 551-8. 

111. Caccavo D, Lagana B, Mitterhofer AP, Ferri GM, Afeltra 
A and Amoroso A: Long-term treatment of systemic lupus 
erythematosus with cyclosporin A. Arthritis Rheum 1997; 
40: 27-35. 

112. Dostal C, Tesar V, Rychlik I, Zabka J, Vencovsky J and 
Bartunkova J: Effect of 1 year cyclosporine A treatment on 
the activity and renal involvement of systemic lupus 
erythematosus: a pilot study. Lupus 1998; 7: 29-36. 

113. Radhakrishnan J, Kunis A, D’Agati V and Appel GB: 
Cyclosporine treatment of lupus membranous 
nephropathy. Clin Nephrol 1994; 42: 147-54. 

114. Tam LS, Li EK, Leung CB, Wong KC, Lai FMM and 
Wang A: Long-term treatment of lupus nephritis with 
cyclosporin A. Q J Med 1998; 91: 573-80. 



Gupta, IJP, 2019; Vol. 6(7): 237-252.                                                            E- ISSN: 2348-3962, P-ISSN: 2394-5583 

International Journal of Pharmacognosy                                                                                                                     251 

115. McMurray RW, Elbourne KB, Lagoo A and Lal S: 
Mycophenolate mofetil suppresses autoimmunity and 

mortality in the female NZB✕NZW F1 mouse model of 
systemic lupus erythematosus. J Rheumatol 1998; 25: 
2364-70. 

116. Glickich D and Acharya A: Mycophenolate mofetil for 
lupus nephritis refractory to intravenous cyclo-
phosphamide. Am J Kidney Dis 1998; 32: 318–22. 

117. Briggs WA, Choi MJ and Scheel PJ: Successful 
mycophenolate mofetil treatment of glomerular disease. 
Am J Kidney Dis 1998; 31: 213-7. 

118. Gaubitz M, Schorat A, Schotte H, Kern P and Domschke 
W: Mycophenolate mofetil for the treatment of systemic 
lupus erythematosus: an open pilot trial. Lupus 1999; 8: 
731-6. 

119. Dooley MA, Cosio FG, Nachman PH, Falkenhain ME, 
Hogan SL and Falk RJ: Mycophenolate mofetil therapy in 
lupus nephritis: clinical observations. J Am Soc Nephrol 
1999; 10: 833-9. 

120. Petri M: Mycophenolate mofetil treatment of systemic 
lupus erythematosus abstract. Arthritis Rheum 1999; 42: 
S303. 

121. Burt RB, Traynor AE, Pope R, Schroeder J, Cohen B and 
Karlin KH: Treatment of autoimmune diseases by intense 
immunosuppressive conditioning and autologous 
hematopoietic stem cell transplantation. Blood 1998; 92: 
3505-14. 

122. Musso M, Porretto F, Crescimanno A, Bondi F, Polizzi V 
and Scalone R: Autologous peripheral blood stem and 
progenitor CD34 Ž. q cell transplantation for systemic 
lupus erythematosus complicated by Evans syndrome. 
Lupus 1998; 7: 492-4. 

123. Traynor A and Burt RK: Haematopoietic stem cell 
transplantation for active systemic lupus erythematosus. 
Rheumatology 1999; 38: 767-72. 

124. Marmont AM: Intense immunosuppression and stem cell 
transplantation or rescue for severe systemic lupus 
erythematosus. Lupus 1999; 8: 256-7. 

125. Fouillard L, Gorin NC, Laporte JPH, Leon A, Brantus JF 
and Miossec P: Control of severe systemic lupus 
erythematosus after high-dose immunosuppressive therapy 
and transplantation of CD34q purified and autologous 
stem cells from peripheral blood. Lupus 1999; 8: 320-3. 

126. Trysberg E, Lindgren I and Tarkowski A: Autologous 

stem cell transplantation in a case of treatment resistant 
central nervous system lupus. Ann Rheum Dis 2000; 59: 
236-8. 

127. Hiepe F, Rosen O, Thiel A, Massenkeil G, Radtke H and 
Haupl T: Successful treatment of refractory systemic lupus 
erythematosus SLE by autologous stem cell transplantation 
ASCT with in-vivo immunoablation and ex-vivo depletion 
of mononuclear cells abstract. Art Rheum 1999; 42: S170. 

128. Fenton DA and Black MM: Low dose dapsone in hte 
treatment of sub-acute cutaneous lupus erythematosus. 
Clin Exp Rheumatol 1986; 11: 102-3. 

129. Lindskov R and Reymann F: Dapsone in the treatment of 
discoid lupus erythematosus. Dermatologica 1986; 172: 
214-7. 

130. Nishina M, Saito E and Kinoshita M: Correction of severe 
leukocytopenia and thrombocytopenia in systemic lupus 

erythematosus by treatment with Dapsone. J Rheumatol 
1997; 24: 811-2. 

131. Callen JP: Management of antimalarial refractory 
cutaneous lupus erythematosus. Lupus 1997; 6: 203-8. 

132. Naafs B, Bakkers EJ, Flinterman J and Faber WR: 
Thalidomide treatment of sub-acute cutaneous lupus 
erythematosus. Br J Dermatol 1982; 107: 83-6. 

133. Knop J, Bonsmann G, Happle R, Ludolph A, Matz DR and 
Mifsud EJ: Thalidomide in the treatment of sixty cases of 

chronic discoid lupus erythematosus. Br J Dermatol 1983; 
108: 461-6. 

134. Van Vollenhoven RF, Engleman EG and McGuire JL: 
Dehydroepiandrosterone in systemic lupus erythematosus: 
results of a double-blind, placebo-controlled, randomized 
clinical trial. Arthritis Rheum 1995; 38: 1826-31. 

135. Van Vollenhoven RF, Morabito LM, Engleman EG and 
McGuire JL: Treatment of systemic lupus erythematosus 
with dehydroepiandrosterone: 50 patients treated up to 12 

months. J Rheumatol 1998; 25: 285-9. 
136. Davis JC, Austin H, Boumpas D, Fleisher TA, Yarboro C 

and Larson A: A pilot study of 2-chloro-2X-
deoxyadenosine in the treatment of systemic lupus 
erythematosus-associated glomerulonephritis. Arthritis 
Rheum 1998; 41: 335-43. 

137. Houssiau FA, Delannoy A and Devogelaer JP: Paradoxical 
immunologic effects of 2-CdA therapy. Arthritis Rheum 

1998; 41: 1704-5. 
138. Kontogiannis V, Lanyon PC and Powell RJ: Cladribine in 

the treatment of systemic lupus erythematosus nephritis. 
Ann Rheum Dis 1999; 58: 653. 

139. Boumpas DT, Tassiulas IO, Fleisher TA, Vaughan E, 
Piscitelli S and Kim Y: A pilot study of low-dose 
fludarabine in membranous nephropathy refractory to 
therapy. Clin Nephrol 1999; 52: 67-75. 

140. Viallard JF, Mercie P, Faure I, Pellegrin JL and Leng B: 
Successful treatment of lupus with fludarabine. Lupus 
1999; 8: 767-9. 

141. Duddridge M and Powell RJ: Treatment of severe and 
difficult cases of systemic lupus erythematosus with 
tacrolimus. A report of three cases. Ann Rheum Dis 1997; 
56: 690-2. 

142. Early GS, Zhao W and Burns CM: Anti-CD40 ligand 

antibody treatment prevents the development of lupus-like 
nephritis in a subset of New Zealand black✕New Zealand 
white mice. Response correlates with the absence of an 
anti-antibody response. J Immunol 1996; 157: 3159-64. 

143. Weisman MH, Bluestein HG, Berner CM and De Haan 
HA: Reduction in circulating dsDNA antibody titer after 
administration of LJP 394. J Rheumatol 1997; 24: 314-8. 

144. Guglielmotti A, Aquilini L, D’Onofrio E, Rosignoli MT, 
Milanese C and Pinza M: Bindarit prolongs survival and 

reduce renal damage in NZB/W lupus mice. Clin Exp 
Rheumatol 1998; 16: 149-54. 

145. Petri M, Stohl W and Chatham W: Association of plasma 
B lymphocyte stimulator levels and disease activity in 
systemic lupus erythematosus. Art Rhe 2008; 58: 2453-59. 

146. Ponticelli C and Moroni G: Monoclonal Antibodies for 
Systemic Lupus Erythematosus (SLE). Pharmaceuticals 
2010; 3: 300-322. 

147. Wang C, Fortin PR, Li Y, Panaritis T, Gans M and Esdaile 
JM: Discontinuation of antimalarial drugs in systemic 
lupus erythematosus. J Rheumatol 1999; 26: 808-15. 

148. Boumpas DT, Austin III HA, Vaughan EM, Yarboro CH, 
Klippel JH and Balow JE: Risk for sustained amenorrhea 
in patients with systemic lupus erythematosus receiving 
intermittent pulse cyclophosphamide therapy. Ann Intern 
Med 1993; 119: 366-9. 

149. Carneiro JR and Sato EI: Double-blind, randomized, 
placebo controlled clinical trial of methotrexate in 
systemic lupus erythematosus. J Rheu 1999; 26: 1275-9. 

150. Ochonisky S, Veeroust J, Bastuji-Garin S, Gherardi R and 
Revuz J: Thalidomide neuropathy incidence and clinico-
electrophysiologic findings in 42 patients. Arch Dermatol 
1994; 130: 66-9. 



Gupta, IJP, 2019; Vol. 6(7): 237-252.                                                            E- ISSN: 2348-3962, P-ISSN: 2394-5583 

International Journal of Pharmacognosy                                                                                                                     252 

151. Sherer Y and Shoenfeld Y. Stem cells transplantation-a 
cure for autoimmune disease. Lupus 1998; 7: 137-40. 

152. Davis JC, Ttoritis MC, Skenar TA and Wofsy D: Results 
of a phase I, single-dose, dose-escalating trial of a 

humanized anti-CD40L monoclonal antibody IDEC-131 in 
patients with systemic lupus erythematosus SLE abstract. 

Arthritis Rheum 1999; 42: S281. 

 
 

 

 

This Journal licensed under a Creative Commons Attribution-Non-commercial-Share Alike 3.0 Unported License. 

This article can be downloaded to ANDROID OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 

Playstore) 

How to cite this article: 
Gupta AT: Tinospora cordifolia can cure Systemic Lupus Erythematosus. Int J Pharmacognosy 2019; 6(7): 237-52. doi link: 
http://dx.doi.org/10.13040/IJPSR.0975-8232.IJP.6(7).237-52. 

 

 

 

 


