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ABSTRACT 
Acquired Immunodeficiency Syndrome (AIDS) is a clinical syndrome that is the result of infection with Human immuno deficiency virus (HIV), which causes profound 
immunosuppression. Current therapies available for symptomatic treatment of AIDS are quite expensive. Herbal medicines can be developed as a safe effective and economical 
alternate. Herbal medicine provides rational means for the treatment of AIDS. The herbal drugs which are used for treatment of AIDS are Kalmegh, Betel nut, Ipecac, Turmeric, 
Clove, Liquorices, Cotton seed, Sarpgandha, Ashoka, Arjuna etc. 
Many compound of plant origin that inhibits HIV during various stage of cycle, these include several alkaloids carbohydrates, coumarine, flavonoids, lignin, phenolics, proteins, 
quinines, xanthenes, phospholipids and tannins. These candidates have the potential to come up as drug for treatment for HIV infection. 
So the aim of this review article is to identify plants and their active principles possessing activity against Human immunodeficiency virus with objective of providing an 
effective approach for prevention of transmission and treatment of these diseases.  
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INTRODUCTION 
Acquired Immuno Deficiency Syndrome (AIDS) is a clinical 
syndrome that is the result of infection with Human 
Immunodeficiency Virus (HIV), which causes profound 
immunosuppression. It is a serious, life threatening health problem 
since the first case was identified in 1981 and is the most quickly 
spreading disease of the centuary. Since the epidemic began, more 
than 60 Million people have been infected with the virus and 
HIV/AIDS is now leading to the death. 
According to recent report of WHO and “UNAIDS” at the end of 
2004 an estimated 40 million people (37.2 million adults and 2.2 
million children) were living with HIV globally out of which about 
22 million had died.1The most affected is sub-Saharan Africa, where 
3.1 milliosn died in 2004. By the end of 2004 the total number of 
people living with HIV/AIDS in the region has reached 25.4 million. 
A further 5,40,000 people are estimated  to have died of AIDS  in 
2004. The spread of HIV in India has been diverse, with much of 
India having a low rate of infection and the epidemic being most 
extreme in the southern states.  
The disease usually occurs in stages from a latent stage with initial 
symptoms such as fever, dizziness, weakness, and  joint pain, a 
rashes and generalized lymphadenopathy followed by  asymptomatic 
latency period. In the middle stage symptoms such as fever, weight 
loss, night sweats, dirrhoea, thrust, skin lesion  and depression are 
common. Herbal medicines provide rational means for the treatment 
of many diseases. In Europe  herbal treatment have been considered 
as the most popular complementry medicine used by HIV infected 
individuals. Substantial amount of research has been done and a lot 
more is in progress to isolate the active leads from plants for 
prevention of transmission of HIV and treatment of AIDS.2  
HIV belongs to a special class of viruses called retrovirus. The 
average Human immunodeficiency virus (HIV), the virus presumed 
responsible for AIDS, is about 0.000031 inches (120 A0) long and 
has an RNA core. 
 
 
 
 
 
 
 
 

 
Structure of HIV  

 
The ribonucleoprotein particle is encapsidated by a capsid made up 
of a capsid protein (CA), p24. The capsid environment also contains 
other viral proteins such as integrase and reverse transcriptase. It 
also contains a wide variety of other macromolecules derived from 
the cell including tRNAlys3, which serves as a primer for reverse 
transcription.3 
The major HIV proteins associated with the envelope are gp120/41, 
these functions as the viral attachment proteins. 
Types of HIV 
Two major types of HIV have been identified so far,4  
(i) HIV-1: It is the cause of the worldwide epidemic and is most 
commonly referred to as HIV. It is a highly variable virus, which 
mutate readily. There are many different strains of HIV-1, which can 
be classified according to groups and subtypes; M and O. Within 
group M, there are currently known to be at least ten genetically 
distinct subtypes which are A to J. 
(ii) HIV-2: In addition, Group O contains another distinct group of 
heterogeneous viruses. HIV-2 is less pathogenic and occurs rarely; it 
is found mostly in West Africa. 
HIV Infection Mechanism 
HIV begins its infection by binding to the CD4 receptor on the host 
cell. CD4 is present on the surface of many lymphocytes, which are 
a critical part of the body’s immune system. It is now known that a 
co-receptor is needed for HIV to enter the cell. Following fusion of 
the virus with the host cell, HIV enters the cell. The genetic material 
of the virus, which is RNA, is released and undergoes reverse 
transcription into DNA. An enzyme in HIV called reverse 
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transcriptase is necessary to catalyze this conversion of viral RNA 
into DNA. Once the genetic material of HIV has been changed into 
DNA, this viral DNA enters the host cell nucleus where it can be 
integrated into the genetic material of the cell. The enzyme integrase 
catalyses this process. Once the viral DNA is integrated into the 
genetic material of the host, it is possible that HIV may persist in a 
latent state for many years. This ability of HIV to persist in certain 
latently infected cells is the major barrier to eradication or cure of 
HIV.5 
Mode of Transmission 
Infected Blood 
HIV spread through contact with infected blood. HIV is transmitted 
through transfusions of contaminated blood or blood components. 
Contaminated Needles 
HIV is frequently spreading among users by the sharing of needles 
or syringes contaminated with very small quantities of blood from 
someone infected with the virus. 
Mother to child 
Women can transmit HIV to their babies during pregnancy or birth. 
HIV can also be spread to babies through the breast milk. If the 
mother takes certain drugs during pregnancy, she can significantly 
reduce the chances that her baby will get infected with HIV. 
Sexually Transmitted Infections 
If the person is infected with syphilis, genital herpes, chlamydia 
infection, gonorrhea, or bacterial vaginosis then he/she may be more 
susceptible to get HIV infection during sex with infected partners. 
Stages of HIV Infection  
Basically, four different stages of HIV infection exist: 
Healthy Carrier State 
A carrier is someone who is infected with a disease and shows no 
clinical symptoms, but who is capable of infecting other people with 
the disease. At this time, the only safe practice is to assume that 
anyone carrying the virus is capable of transmitting it to others. 
Lymphadenopathy Syndrome (LAS) 
Lymphadenopathy means "disease of the lymphatic system." One of 
the key signs of lymphadenopathy is swollen lymph glands. Of 
course, any infection, such as flu, causes the lymph nodes to swell; 
but nodal swelling due to normal infections passes quickly. With 
HIV infection, this nodal swelling may persist for months, with no 
other signs of a temporary infectious disease. Consequently, 
lymphadenopathy is sometimes called Persistent Generalized 
Lymphadenopathy (PGL).  
AIDS-Related complex (ARC) 
It is a more advanced level of HIV infection. Symptoms generally 
include the symptoms of lymphadenopathy, abnormal body 
conditions revealed by laboratory tests, and/or the presence of one or 
more opportunistic infections. A person with ARC has a 

discomforting illness. His or her everyday activity may be restricted 
and he or she is probably manifesting bouts of illness that require 
short-term or long-term medical treatment in and out of the hospital.  
Acquired Immune Deficiency Syndrome (AIDS) 
AIDS is the "full-blown" syndrome, also called "frank" AIDS. 
Patients suffering from AIDS often have many numbers of the 
opportunistic diseases. These diseases develop because of the 
widespread failure of the immune system. Drug treatments are 
available for many of these infections; but, without the support of 
the immune system, the drugs fail to cure the disease fully or are 
unable to keep the disease from returning. These opportunistic 
infections cause death of most AIDS patients.6 
Symptoms of AIDS 
There are no clear defined symptom in HIV infected person in initial 
stage, however, have a flu-like illness within a month or two after 
exposure to the virus. This illness may include: rash fever, headache, 
tiredness and enlarged lymph nodes (glands of the immune system 
easily felt in the neck and groin). More persistent or severe 
symptoms may not appear even for 10 years or more after HIV 
enters the body in adults, or within 2 years in children born with 
HIV infection. This period of "asymptomatic" infection varies 
greatly in each individual. Even during the asymptomatic period, the 
virus is actively multiplying, infecting, and killing cells of the 
immune system.  
Other symptoms often experienced from months to years before the 
onset of AIDS include: 
· Lack of energy  
· Anorexia  
· Fatigue 
· Frequent fevers and sweats  
· Persistent or frequent yeast infections (oral or vaginal)  
· Persistent skin rashes or flaky skin  
· Pelvic inflammatory disease in women that does not respond to 

treatment  
· Short-term memory loss  
· Weight loss 
HERBAL REMEDIES FOR AIDS 
Remedies derived from plants are common to many cultures and a 
number of advanced pharmaceutical drugs were derived from plants.  
There are herbs that can heal dangerous disease such as Cancer too. 
Sometimes it is said that where allopathic fails, herbal remedies 
work. Herbal remedies are said to work to such an extent that they 
can even do away with the need for the surgery. In India the 
medicine of herbs came to be known as Ayurveda. This form of 
medicine has used herbs to cure all forms of diseases.7

A number of medicinal herbs have been reported to have anti-HIV properties which are as follows: 
 

Table 1: Plants for Anti HIV activity 8-15 

S.No. Family/Species Active Constituents Mechanism of Action 
1. 
 

Acanthaceae 
Andrographis paniculata 

 
Aqueous extracts of leaves 
diterpene lactones (andrographolide) 
 

 
Inhibition of HIV protease and reverse transcriptase. Inhibit HIV-infected cells from 
arresting in G2 phase in which viral replication is optimal. Inhibit cell-to-cell 
transmission, viral replication and syncytia formation in HIV-infected cells. 

2. Amaryllidaceae 
Galanthus nivalis 
 
Hippeastrum hybrids 
 

 
Plant lectins: G. nivalis agglutinin 
(GNA), 
 
Hippeastrum hybrid agglutinin (HHA), 
and monocot mannose-binding lectins 
(MBLs) 

 
Potent inhibitors that stop the spread of HIV among lymphocytes by targeting gp120 
envelope glycoprotein; most prominent anti-HIV activity is found among MBLs; 
GNA has specificity for terminal -(1-3)-linked mannose residues; HHA recognizes 
both terminal and internal -(1- 3)- and -(1-6)-linked mannose residues. 

3. Anacardiaceae 
Rhus succedanea L. 
 

 
Biflavonoids, robustaflavone 
and hinokiflavone 

 
Strong inhibition of the polymerase of HIV-1 reverse transcriptase 

4. Ancistrocladaceae 
Ancistrocladus 
korupensis 

 
Michellamines A and B 
 

Anti-HIV -1 and anti-HIV-2 activities. Act at early stage of the HIV life cycle by 
inhibiting reverse transcriptase and at later stages by inhibiting cellular fusion and 
syncytium transformation. 
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5. Apocyanaceae 

Rauwolfia serpentina 
Papaverine Inhibition of HIV reverse transcriptase and HIV cell growth 

6. Asteraceae 
Achyrocline satureioides 
 
 
 
Arctium lappa 
 

 
Two dicaffeoylquinic acids: 
3,5-dicaffeoylquinic acid, and 1-
methoxyoxalyl-3,5- dicaffeoylquinic 
acid 
 
Wedelolactone (a coumarin 
derivative); orobol 

 
Potent and irreversible inhibition of HIV-1 integrase. 
 
 
 
Inhibit HIV-1 replication, block cell-to-cell transmission of HIV. 

7. Boraginaceae 
Arnebia euchroma 
(Royle) Jonst 

 
Monosodium and monopotassium 
salts of isomeric caffeic acid tetramer 

 
Inhibitory activity against HIV replication in acutely infected H9 cell. 

8. Combretaceae 
Terminalia arjuna 

 
Extract of stem bark 

 
HIV protease inhibition 

9. Cannabaceae 
Humulus lupulus 
 

 
Xanthohumol 
 

 
HIV-1 inhibitory activity as well as HIV-1-induced cytopathic effects, production of 
viral p24 antigen and reverse transcriptase in C8166 lymphocytes 

10. Clusiaceae 
Callophyllum 
 
cordatooblongum 
 
Marila laxiflora 
 
 
Symphonia globulifera 
 
Hypericum perforatum L. 
 

 
Cordatolide A and B 
 
(+)-calanolide A 
 
Laxofloranone 
 
 
Guttiferone A 
 
 
Hypericin, 3-hydroxy lauric 
acid 

 
Inhibitory activity against HIV-1 
 
replication 
 
Inhibit cytopathic effects of HIV-1 in T-cell lines, including both CEM-SS cells  and 
MT-2 cells 
 
Novel non-nucleoside reverse transcriptase inhibitor with potent anti-HIV-1 activity 
 
Inhibition of the cytopathic effects of in vitro HIV infection Cytoprotection of CEM-
SS cells from HIV-1 infection; inhibition of HIV-1 replication; anti-HIV activity 
with little or no cytotoxicity 

11. Dipterocarpaceae 
Monotes africanus 
Vatica astrotricha 
 

 
Prenylated flavonoids, 6,8 
diprenylaromadendrin and 6,8-
diprenylkaempferol Prostratin, a 12-
deoxyphorbol 

 
Blocks HIV-1 replication at the entry step. 

12. 
 
 
 

Euphorbiaceae 
Homalanthus nutan 
 
 

 
Prostratin, a 12- deoxyphorbol 
 

 
Putative mechanisms are: down regulation of CD4 expression in CEM and MT-2 
cells, interference in protein kinase C enzyme pathway. Prostratin is a potent 
activator of HIV replication and expression in latently infected T-cells; hence it is 
used to flush out latent HIV from lymph nodes during antiretroviral Therapy. 

13. Fabaceae 
Peltophorum africanum 

 
Gallotannin 
 

 
Inhibits RNA-dependent-DNA polymerase activity of HIV-1 reverse transcriptase; 
inhibits ribonuclease H activity of reverse transcriptase. 

14. Gentianaceae 
Swertia franchetiana 

 
Flavonone-xanthone glucoside 

 
Inhibits HIV-1 reverse transcriptase 

15. Hypericeae Hypericum 
perforatum 
 

 
Hypericin and pseudohypericin 
 

 
Interference with assembly of virions and secondary spread, interaction with proviral 
DNA 
integration, interference with viral infection, prevention of virus spreading and 
budding 

16. Lamiaceae 
Melissa officinalis 
 

 
Rosmarinic acid 
 

 
Inhibit HIV-1 virions carrying different X4 and R5 HIV-1. Inhibit fusion of HIV-1 
particles with cells. 

17. Leguminoseae 
G. glabra Linn. 
Liquorice C 

 
Glycyrrhizin, licochalcone 
A, glycocoumarin, licopyranocoumarin 

 
Inhibition of giant cell formation of HIV-infected cells, interference with viral 
adsorption and protein kinase C. 

18. Leguminoseae 
S. indica Linn. 

 
Extract of bark 

 
HIV protease inhibition 

19. Magnoliaceae 
Magnolia 

 
Neolignans e.g. magnolol 1 and 
honokiol 2 

 
Antioxidant, antidepressant, induces apoptosis in tumor cells, weak anti-HIV-1 
activity. 

20. Myrtaceae 
Eugenia caryophyllata 
Thun. 
 

 
Tannins eugenin, casuarictin, 
tellimagrandin, chromones biflorin and 
isobiflorin 

 
Inhibition of virus cell fusion, inhibition of syncytium formation 
 

21. Malvaceae 
Gossypium spp 

 
Gossypol 

 
Inhibition of giant cell formation of HIV-infected cells, interference with viral 
adsorption and protein kinase C. 

22. Palmae 
Areca catechu 

 
Seed extract, procyanidins, arecatannin 
B1 

 
HIV protease inhibition 

23. Physalacriaceae 
Flammulina velutipes 

 
Velutin 

 
Inhibition of HIV-1 reverse transcriptase. 

24. Rubiaceae 
Cephaelis ipecacuanha 

 
Psychotrine O-methylpsychotrine 

 
Inhibition of reverse transcriptase 

25. Rosaceae 
Crataegus pinatifida 

 
Uvaol and ursolic acid 

 
Inhibitory activity against HIV-1 protease 
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Geum japonicum 

 
Maslinic acid 

 
Inhibitory activity against HIV-1 protease 

26. Sapindaceae 
Xanthoceras sorbifolia 

 
Oleanolic acid 

 
Inhibit HIV-1 replication in acutely infected H9 cells. 

27. Theaceae 
Camellia japonica 
 
Camellia sinensis) 
 

 
Camellia-tannin H Polyphenol 
 
epigallocatechin-3- gallate 
 

 
HIV-1 protease inhibitory activity 
 
Inhibit semen-derived enhancer of virus infection (SEVI) activity and abrogates 
semen-mediated enhancement of HIV-1 infection 

28. Umbelliferae 
C. longa 
 

 
Curcumin 

 
Inhibition of HIV-1 integrase, inhibition of Tat-mediated 
transactivation of HIV-1 long terminal repeat. 

29. Zingiberaceae 
Curcuma species 
including C. longa 

 
Curcumin 
 

 
Inhibits HIV-1 integrase, HIV-1 and HIV-2 protease, and HIV-1 Long Terminal 
Repeat-directed gene expression. 
 

 
Table 2: Phytoconstituents responsible for Anti HIV activity 16- 20 

S.No. Phytoconstituents Source 
1. Alkaloids 

Buchapine Eodia roxburghiana 

Cepharanthine Stephania cepharantha 

Nitidine Toddalia asiatica 

Berberine Berberise Aristata 
Brucine,Strychnine Strynchos nuxvomica 

2. Coumarins 

(+)-Calanolide A Callophyllum lanigerum 

(–)-Calanolide B C. lanigerum 

Coriandrin Coriandrum sativum 

3. Flavonoids 

Robustaflavone R. succedanea 

Wikstrol B Wikstroemia indica 

Xanthohumol Humulus lupulus 

4. Phenolics 

8-C-Ascorbyl  (–)-
epigallocatechin 

Green and black tea 

Balanocarpol Hopea malibato 

Caffeic acid tetramer 
salts 

Arnebia eucbroma 

5. Quinones 

Conocurvone Conospermum incurvum 

Hypericin Hypericum perforatum 

6. Saponins 

Actein Cimicifuga racemosa 

Saponin B1 Soybean seeds 

7. Terpenes/sterols 

Andrographolide Andrographis paniculata 

Clathsterol Clathria 

Limonin Citrus spp. 
Oleanolic acid S. claviflorum1 

 
MARKETED PREPARATIONS 
IMMUN-UP  
Herbal Capsule for treatment of HIV/AIDS. (30 capsule pack in 
plastic jar). 
Doses 
· One capsule three times a day. (For patient with very weak 

health – i.e. last stage of AIDS) 
· One Capsule two times a day (for all other patients). 

KAMILARI PLUS (50 capsule pack in plastic jar) 
It is a very rare combination of various herbal ingredients which are 
virocidal and immuno stimulant. 
HOO-IMM PLUS 
HOO-IMM PLUS drug are used not only in the treatment of HIV 
but also hepatitis and has recorded the highest inhibition rate of 
98%. These drugs inhibit viral multiplication, increase CD4 
lymphocytes cells in the body, decrease the RNA viral load count, 
stimulate and sustain general physiological activity. It restores the 
immune system and is used for the treatment and prophylaxis of 
opportunistic infections in HIV/AIDS patients. 
CONCLUSION 
Acquired immunodeficiency syndrome, caused by human 
immunodeficiency virus is an immunosuppressive disease. Acquired 
immunodeficiency syndrome are gaining significant importance at 
present due to rapid spread of the diseases, high cost of treatment, 
and the increase risk of transmission of other STDs & AIDS. 
Current therapies available for symptomatic treatment of AIDS are 
quite expensive. Many patients of AIDS are seeking help from 
alternative system of medicines such as Unani, Chinese, Ayurvedic 
& homeopathy. Since a long time medicinal plant have been used 
for the treatment of AIDS, research is in progress to identify plants 
and their active principles possessing activity against sexually 
transmitted pathogens including human immunodeficiency virus 
with objective of providing an effective approach for prevention of 
transmission and treatment of this disease. Medicinal plants have a 
long history of use and their use is widespread in both developing 
and developed countries. Herbal medicine provides rational means 
for the treatment of AIDS. Many compound of plant origin that 
inhibits HIV during various stage of cycle, include alkaloids, 
carbohydrates, coumarine, flavonoids, lignin, phenolics, proteins, 
quinines, xanthenes, phospholipids and tannins. Plant derived 
microbicide and plant bodies are some of new approach for 
prevention of HIV. So, herbal medicines can be developed as a safe 
effective and economical alternate for AIDS. 
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