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Abstract

Fever is a complex physiologic response triggered by infectious or aseptic stimuli. Elevationsin
body temperature occur when concentrations of prostaglandin E2 (PGE2) increase within
certain areas of the brain. These elevations alter the firing rate of neurons that control
thermoregulation in the hypothalamus. Although fever benefits the nonspecific immune response
to invading microorganisms, it is also viewed as a source of discomfort and is commonly
suppressed with antipyretic medication. Antipyretics such as aspirin have been widely used since
the late 19th century, but the mechanisms by which they relieve fever have only been
characterized in the last few decades. It is now clear that most antipyretics work by inhibiting
the enzyme cyclooxygenase and reducing the levels of PGE2 within the hypothalamus. Various
medicinal plants are used as an antipyretic agent from the ancient time. In this review we have
enlisted around 50 medicinal plants which are used as an antipyretic agent which can be one of
the good alternatives for the traditional allopathic antipyretic agents.
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INTRODUCTION

This bon mot from Osler cleverly paints the pallpprehension felt by those who attend febrile
patients at the bedside. Practitioners still deltiaerole or value of fever in disease, and even
iatrogenic pyrexia undergoes periodic revival @3.victor or villain, perhaps no symptom has
been viewed so dichotomously. Fever today is gdélgeragarded as a form of patient
discomfort. Among acts of caring, pyrexia is tré&aand so it often is treated. Physicians since
antiquity have used various physical means to Idvesty temperature (2). Applying Peruvian
cinchona bark as an antipyretic dates to the eb#0s (3), but by the 18th century over
harvesting of cinchona created scarcity (4) andaaich for substitutes. In 1763, Reverend Stone
reported to the Royal Society of London on themmétic effects of “fever bark” from English
willow (4). Although his finding appeared novel, stmply confirmed what was known to
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Hippocrates, Galen, and ancient Egyptians centurefere (5,6). Salicylic acid was first
prepared in 1838 from the glucoside salicin, thievaccomponent in willow bark (5,7). Another
derivative, acetylsalicylic acid (aspirin) was lagynthesized in 1853 and made commercially
available as an antipyretic in 1899 (2,5). Sin@ntmumerous antipyretics have been introduced
into clinical medicine.

The prescription of acetaminophen for fever is mogeent. Although precursors such as
acetanilide and phenacetine were developed ingbensl half of the 19century, the popular
use of acetaminophen as an antipyretic and analgkdinot occur until the 1950s (8). The
antipyretics in common use today include acetantieap aspirin, and other nonsteroidal anti-
inflammatory drugs (NSAIDs). The principal actiohamtipyretics rests in their ability to inhibit
the enzyme cyclooxygenase (COX) and interrupt shehesis of inflammatory prostaglandins
(9). Recent studies on the mechanism of antipyeatiion of these drugs, however, reveal effects
independent of COX inhibition as well.

Pyrexia or fever is caused as a secondary impdofesftion, tissue damage, inflammation, graft
rejection, malignancy or other diseased statess bhe body's natural defense to create an
environment where infectious agent or damagedéissunot survive. Normally the infected or
damaged tissue initiates the enhanced formatigrafnflammatory mediator’s (cytokines like
interleukin B, o, B and TNFe), which increase the synthesis of prostaglandifX2E2) near
preoptic hypothalamus area and thereby triggerimg hypothalamus to elevate the body
temperature (10).

As the temperature regulatory system is governed hgrvous feedback mechanism, so when
body temperature becomes very high, it dilate fbedvessels and increase sweating to reduce
the temperature; but when the body temperaturerbesovery low hypothalamus protect the
internal temperature by vasoconstriction. High fesften increases faster disease progression by
increasing tissue catabolism, dehydration, andiagi€omplaints, as found in HIV, when fever
during seroconversion results faster disease pseigne (11). Most of the antipyretic drugs
inhibit COX-2 expression to reduce the elevated ybdemperature by inhibiting PGE2
biosynthesis (12). Moreover, these synthetic agemeversibly inhibit COX-2 with high
selectivity but are toxic to the hepatic cells, mgeyuli, cortex of brain and heart muscles,
whereas natural COX-2 inhibitors have lower sel@gtiwith fewer side effects (12). A natural
antipyretic agent with reduced or no toxicity isitefore, essential.

The pathogenesis of fever

Many of the mediators underlying pyrexia have bdescribed in recent years (Figure 1). The
critical “endogenous pyrogens” involved in produgi highly regulated inflammatory response
to tissue injury and infections are polypeptide okytes. Pyrogenic cytokines, such as
interleukin-1b (IL-1b), tumor necrosis factor (TNEnd interleukin-6 (IL-6), are those that act
directly on the hypothalamus to effect a fever oese (13). Exogenous pyrogens, such as
microbial surface components, evoke pyrexia mosnronly through the stimulation of
pyrogenic cytokines. The gram-negative bacterialteoumembrane lipopolysaccharide
(endotoxin), however, is capable of functioningla level of the hypothalamus, in much the
same way as IL-1b (14).
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Figure 1. Fever generation after infection. Microbial tissmeasion sparks an inflammatory response and
activates local vascular endothelial cells and deytes. The extravasation of white blood cells into
inflamed areas depends on a multistep interactidth endothelial cells regulated by a variety of
cytokines, chemokines, and adhesion moleculesvétetil leukocytes release the pyrogenic cytokines
interleukin-1b  (IL-1b), tumor necrosis factor (TNF)@and interleukin-6 (IL-6). Hematogenous
dissemination (depicted here) allows these endagepgrogens to stimulate vascular endothelial cell
production of prostaglandin E2 (PGEZ2) within thentcal nervous system. Peripheral inflammatory
signals may also travel along neural connectionsh(sas the vagus nerve) to trigger central nervous
system PGE2 production. Neurons within the preaptia of the anterior hypothalamus (POAH) bearing
specific E-prostanoid receptors orchestrate theiléebesponse after the PGE2 signal. PGE2 altegs th
firing rate of these neurons, resulting in an eleddahermoregulatory set point. The febrile sehpbbdy
temperature is reached through the regulated deocat behavioral and physiologic changes aimed at
enhancing heat production and reducing heat digsipdever is believed to augment the periphendl a
systemic inflammatory response to infection in payt modulating the expression of inflammatory
cytokines and enhancing leukocyte function.

190
Scholar Research Library



B. N. Shahet al Arch. Apll. Sci. Res., 2010, 2 (3): 188-195

These signals trigger the release of other mediatoost notably prostaglandin E2 (PGE2), in
the region of the POAH (12). PGE2 is believed totlhe proximal mediator of the febrile
response. Preoptic neurons bearing E-prostanoieptecs alter their intrinsic firing rate in
response to PGE2, evoking an elevation in the thergulatory set point. There are four known
cellular receptors for PGE2: EP1 through EP4 (ThE particular receptor subtype involved in
pyrogenesis is unknown. Although mice lacking treunonal PGE2 receptor subtype EP3
demonstrate an impaired febrile response to botbgenous (endotoxin) and endogenous
pyrogens (15), studies in rats appear to implita¢eEP4 receptor (16). The intracellular events
triggering pyrexia after PGE2-EP receptor coupkmgong species are unclear. Fever is tightly
regulated by the immune response. Inflammatorywtitriggering the generation of propyretic
messages provoke the release of endogenous atitpsubstances (17). Substances such as
arginine vasopressin (AVP), a-melanocyte stimugatiormone, and glucocorticoids act both
centrally and peripherally to limit pyrexia (17).h& cytokine interleukin-10 (IL-10) has
numerous anti-inflammatory properties, includingeiesuppression (18,19). In addition, a class
of lipid compounds known as epoxyeicosanoids geéedray certain cytochrome P-450 enzymes
plays an important role in limiting the fever anmdflammation (20, 21). Analogous to a
biochemical feedback pathway, fever itself appeeapable of countering the release of
pyrogenic cytokines (22,23). For example, febrdenperatures augment early TNF release in
endotoxin-challenged mice, yet limit its prolong@hd perhaps detrimental) expression after
either lipopolysaccharide injection or bacteridéttion (22,23).

Herbs used as anti-pyretic agents
The various plants used as an antipyretic agerisheel in table 1.

Table 1: List of plants used as an antipyretic agdsa

Sg Name of the plant Family Part used Reference
1. Acanthus montanus Acanthaceae Leaves 24
2. Adansonia digitata Bombacaceae Fruit pulp 25
3. Aeglemarmelos Rutaceae Leaves 26
4. Ailanthus excelsa Simaroubiaceae  Leaves 27
5. Aleurites moluccana Euphorbiaceae Leaves 28
6. Alstonia macrophylla Apocynaceae Leaves 29
7. Andrographis elongata Acanthaceae Leaves 30
8. Andrographis paniculata Acanthaceae Leaves 30
9. Araucaria bidwillii Araucariceae Oleo-resin 27
10. Bauhinia racemosa Caesalpiniaceae  Stem bark 31
11. Berberisspecies Berberidaceae Roots 32
12. Borassus flabellifer Arecaceae male flowers 33

(inflorescences)
13. Caesalpinia bonducella Caesalpiniaceae  Seed oil 34
14. Cappariszeylanica Capparaceae Whole plant and 35,36
leaves
15. Centaurea solstitialis Asteraceae Roots and aerial 37
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16. Chenopodiumambrosioides Chenopodiaceae Leaves 38
17. Chromolaena odorata Asteraceae Leaves 39
18. Cissusquadrangularis Vitaceae Whole plant 40
19. Clematis vitalba Ranunculaceae Aerial parts 41
20. Cleome rutidosperma Capparidaceae Aerial parts 42
21. Cleome viscosa Capparidaceae Entire plant 43
22. Clerodendrum petasites Verbenaceae Entire plant 44
23. Clitoria ternatea Fabaceae Root 45
24. Curcumalonga Zingiberceae Rhizome 46
25. Dalbergia sissoo Fabaceae Leaves 47
26. Diospyros variegata Ebenaceae Stem 48
27. Dodonaea angustifolia Compositae Leaves 49
28. Garcinia hanburyi Guttiferae Gamboge from the 50
bark
29. Hibiscus sabdariffa Malvaceae Red calyces 51
30. Hyoscyamus niger Solanaceae Seeds 52
31. Isatisindigotica Cruciferae Roots 53
32. Laportea crenulata Urticaceae Roots 54
33. Lippia multiflora Verbenaceae Essential oil 55
34. Magnolia ovata Magnoliaceae Trunk bark 56
35. Mallotus peltatus Euphorbiaceae Leaves 57
36. Méelicope lunu-ankenda Rutaceae Volatile oil 58
37. Nelumbo nucifera Nymphaeaceae Rhizomes 59
38. Ocimum lamiifolium Labiatae Leaves 60
39. Ocimum suave Labiatae Leaves 60
40. Parquetina nigrescens Periplocaceae Leaves 61
41. Peperomia pellucida Piperaceae Leaves 62
42. Phrygilanthus acutifolius Loranthaceae Flowers 63
43. Psoralea glandulosa Papilionaceae Aerial part 64
44. Salvia africana-lutea Labiatae Leaves 49
45. Solanum melongena Solanaceae Leaves 65
46. Sphaeranthusindicus Compositae Whole plant 66
47. Taxuswallichiana Taxaceae Leaves 67
48. Toddalia asiatica Rutaceae Whole plant with 27
root
49. Trigonelafoenum-graecum  Fabaceae Leaves 68
50. Vernonia cinerea Asteraceae Leaves 69
CONCLUSION

Search for herbal remedies with potent antipyratitvity received momentum recently as the
available antipyretics, such as paracetamol, nilidesietc. have toxic effect to the various
organs of the body. The body’s ability to maintainatural balance of COX 1 and 2 that regulate
inflammatory response play a crucial role in sugipgrcardiovascular, immune, neurological,
and joint and connective tissue systems. A numlieplant extracts modulate enzymes of
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cyclooxygenase pathway, as reported with the rasicaacid of Rosmarinus officinalis that
inhibit leukotriene and prostaglandins synthesigjleavCOX-1 and COX-2 was inhibited by
cirsilineol, cirsimaritin, apigenin, rosmarinic dcand eugenol oOcimum sanctum similar to
ibuprofen, naproxen, and aspirin.

REFERENCES

[1] Whitrow M. (1990. Med Hist., 34: 294-310.

[2] Mackowiak PA, Plaisance KI11098. Ann NY Acad <ci., 856: 214-223.

[3] Bruce-Chwatt LJ.1988. NY Sate J Med., 88: 318-322.

[4] Aronson SM. 1994). Rl Med., 77: 159-161.

[5] Cooper KE. {995. Fever and Antipyresis: the Role of the Nervousst&m. 1% ed.
Cambridge: Cambridge University Press, p. 100-126.

[6] Mackowiak PA. 2000. Clin Infect Dis., 31(suppl 5): 154-156.

[7] Piria R. 1838. CRAcad <., 6: 620— 624.

[8] Spooner JB, Harvey JGL976. J Int Med Res,, 4(4): 1- 6.

[9] Weissmann G.109]). Sci Am., 264: 84-90.

[10] Spacer CB, Breder CD1994. New England J Med, 330: 1880-1886

[11] Veugelers PJ, Kaldor JM, Strathdee SA, Page-ShH&ferSchechter MT, Coutinho RA,
Keet IP, van Griensven G1997. J Infect Dis, 176: 112-117.

[12] Cheng L, Ming-liang H, Lars B2005. Acta Pharmacologica Snica, 26 (8): 926-933.
[13] Luheshi GN. £998. Ann NY Acad ci., 856: 83— 89.

[14] Dinarello CA, Gatti S, Bartfai T1099. Curr Bial., 9: R147-150.

[15] Ushikubi F, Segi E, Sugimoto ¥ al. (1998. Nature., 395: 281-284.

[16] Oka T, Oka K, Scammell TEt al. (2000. J Comp Neurol., 428: 20-32.

[17] Kluger MJ, Kozak W, Leon LR, et al1998. Prog Brain Res., 115: 465— 475.

[18] Pajkrt D, Camoglio L, Tiel-van Buul MGt al. (1997). J Immunol., 158: 3971-3977.

[19] Leon LR, Kozak W, Rudolph K, Kluger MJ1999. Am. J Physiol., 276: R81— 89.

[20] Kozak W, Kluger MJ, Kozak Aet al. (2000. Am J Physiol Regul Integr Comp Physiol.,
279: R455—- 460.

[21] Kozak W, Kluger MJ, Tesfaigzi & al. (2000. Ann NY Acad ci., 917: 121-134.

[22] Jiang Q, Detolla L, Singh 1&t al. (1999. AmJ Physiol., 276: R1653-1660.

[23] Jiang Q, Cross AS, Singh I1&,al. (2000. Infect Immun., 68: 1265-1270.

[24] E.A. AsongalemaH.S. Foyet, S. Ekobo, T. Dimo, P. Kamtchouing0d4. Journal of
Ethnopharmacology, 95: 63—-68.

[25] A. Ramadan, F. M. Harraz, S. A. EI-Moug$904). Fitoterapia, LXV(5): 418-422.

[26] Veerappan Arula Shigeru Miyazaki, Renganathan Dhananjaya200§. Journal of
Ethnopharmacology, 96: 159-163.

[27] B. Suresh, S. Dhanasekaran, K. Elango, M. Sethuraamal S. Rajan.1095. Ancient
Science of Life, XIV: 1-5.

[28] Junaid Niazi, Vikas Gupta, Prithviraj Chakarbo®gwan Kumar.2010. Asian Journal of
Pharmaceutical and Clinical Research, 3(1): 35-37.

[29] Debprasad Chattopadhyay, Ganeshan Arunachalampiwgpya Ghosh, Rajendran K., Asit
B. Mandal, S. K. Bhattacharya2(05. J Pharm Pharmaceut Sci, 8(3): 558-564.

[30] A. Subramaniam, P.Pushpangadan, S.Rajasekhara®.@nldatha. 1995. Ancient Science
of Life, XV(1): 7-14.

193
Scholar Research Library



B. N. Shahet al Arch. Apll. Sci. Res., 2010, 2 (3): 188-195

[31] M. Gupta, U.K. Mazumder, R. Sambath Kumar, P. Gomat. Rajeshwar, B.B. Kakoti, V.
Tamil Selven. 2009. Journal of Ethnopharmacology, 98: 267-273.

[32] Esra Kupeli, Muberra Ka@r, Erdem Yglada, K. Husnu C. Bgr, C. Baer. 2002. Life
Sciences, 72: 645-657.

[33] Mahesh S. Paschapur, Swati Patil, Sachin R. FR#&ki Kumar, M. B. Patil. Z009.
International Journal of Pharmacy and Pharmaceutical Sciences, 1(2): 98-106.

[34] Shruti Shukla, Archana Mehta, Pradeep Mehta, SuPeabad Vyas, Savita Shukla, Vivek
K. Bajpai. 2010. Food and Chemical Toxicology, 48: 61-64.

[35] Amiya Ranjan Padhan, Anuj kumar Agrahari, Ashutddbher. @010. International
Journal of Pharma Sciences and Research, 1(3): 169-171.

[36] B.V. Ghule, G. Murugananthan, P.G. Yeo0Q7). Fitoterapia, 78: 365—-369.

[37] Esra Kupeli Akkol, Reyhan Arif, Fatma Erguna, Erdéfesilada. 2009. Journal of
Ethnopharmacology, 122: 210-215.

[38] A. Hallal, S. Benali, M. Markouk, K. Bekkouche, Marhsini, A. Chait, A. Romane, A.
Abbad, M. K. El Abdouni.Z010. Asian J. Exp. Biol. Sci., 1 (1): 189-192.

[39] Bamidele Victor Owoyele, Stephen Olubunmi Oguntoyemi Dare, Bolatito Alice
Ogunbiyi, Elizabeth Adeola Aruboula and Ayodele @i Soladoye. 2008. Journal of
Medicinal Plants Research, 2(9): 219-225.

[40] Priyanka Vijay and Rekha Vijayvergia2q10. Journal of Pharmaceutical Science and
Technology, 2 (1): 111-118.

[41] Erdem Yesilada, Esra KupelR@07). Journal of Ethnopharmacology, 110: 504-515.

[42] Anindya Bose, Sumanta Mondal, Jayanta Kumar Gupttha Ghosh, Gouri Kumar Dash,
Sudam Si.2007). Fitoterapia, 78: 515-520.

[43]B. Parimala Devi, R. Boominathan, Subhash C. Mand@003. Journal of
Ethnopharmacology, 87: 11-13.

[44] A. Panthong, D. Kanjanapothi, T. Taesotikul, T. Woomea, V. Reutrakul2003. Journal
of Ethnopharmacology, 85: 151-156.

[45] B. Parimaladevi, R. Boominathan, and Subhash C.dsllar004. Phytomedicine, 11:
323-326.

[46] S. Neha, G.D. Ranvir and C.R.Janga@809. Veterinary World, 2(8): 304-306.

[47]1S. W. Hajare, Suresh Chandra, S. K. Tandan, J. &admLal, A. G. Telang. (2000).
Analgesic and antipyretic activities Dlbergia sissoo leaveslndian Journal of Pharmacology,
32: 357-360.

[48] S. Trongsakul, A. Panthong, D. Kanjanapothi, T. sbaéi&ul. @003. Journal of
Ethnopharmacology, 85: 221-225.

[49]1 G.J. Amabeoku, P. Eagles, G. Scott, I. Mayeng, Brin§field. 2001). Journal of
Ethnopharmacology, 75: 117-124.

[50] Ampai Panthong, Pinpaka Norkaewa, Duangta Kanjahgpbawat Taesotikul, Natthinee
Anantachoke, Vichai ReutrakuR@07). Journal of Ethnopharmacology, 111: 335-340.

[51] Wantana Reanmongkol and Arunporn Ithar&00(). Songklanakarin J. Sci. Technol,
29(Suppl. 1): 29-38.

[52] Sajeli Begum, Bhagawati Saxena, Madhur Goyal, Ralanjan, Vijaya B. Joshi, Ch V.
Rao, Sairam Krishnamurthy, Mahendra Sal201(). Fitoterapia, 81: 178-184.

[53] Yu-Ling Ho and Yuan-Shiun Chan@02. Phytomedicine, 9: 419-424.

194
Scholar Research Library



B. N. Shahet al Arch. Apll. Sci. Res., 2010, 2 (3): 188-195

[54] Alam Khan, Md. Abdullahil Baki, M. Abdul, Alim Al-Bri, Sohel Hasan, M Ashik
Mosaddik, M. Motiur Rahman and M Ekramul Haqu20{7. Research Journal of Medicine
and Medical Sciences, 2(2): 58-61.

[55] A.A. Abenaa M. Diatewaa, G. Gakossoa, M. Gbeassorc, Th. HorsdiaAa, J.M. Ouambab.
(2003. Fitoterapia, 74: 231-236.

[56] Candida Aparecida Leite Kassuyaa, Aline Cremondzeticia Ferrari Lemos Barrosb, Alex
Sandro Simasa, Fernanda da Rocha Lapaa, Renato-$istac, Maria Elida Alves Stefanellob,
Aleksander Roberto Zampronio2009. Journal of Ethnopharmacology, 124: 369-376.

[57]1D. Chattopadhyay, G. Arunachalam, A. B. Mandal, a8d C. Mandal. Z002.
Phytomedicine, 9: 727-730.

[58] Anil J. Johnson, Arun R. Kumar, Sherin A. Rashe&ieeja P. Chandrika, Arun
Chandrasekhar, Sabulal Babya, Appian Subramonia@i(( Journal of Ethnopharmacology,
Article in Press.

[59] P.K. Deepa, P.T.A. Usha, A.M. Chandrasekharan Had K.T. Prasannakumar2q09.
Veterinary World, 2(6): 213-214.

[60] Eyasu Makonnen, Asfaw Debella, Legesse Zerihun,iDAbebe, Frehiwot Teka2003.
Journal of Ethnopharmacology, 88: 85-91.

[61] Bamidele V. Owoyele, Abdulrazaq B. Nafiu, Idris @yewole, Lukuman A. Oyewole,
Ayodele O. Soladoye2009. Journal of Ethnopharmacology, 122: 86—90.

[62] Alam Khan, Moizur Rahman, Shariful I1slan2008. Turk J Biol, 32: 37-41.

[63] A. Daud, N. Habib, A. Sanchez Rier2006. Journal of Ethnopharmacology, 108: 198—
203.

[64] C. Nadine Backhouse, Carla L. Delporte, Rosa ErétegSilvia Erazo, Alexandra Ziga,
Alvaro Pinto, Bruce K. Cassel2001). Journal of Ethnopharmacology, 78: 27-31.

[65] S. Mutalik, K. Paridhavi, C. Mallikarjuna Rao, N.dUpa. R003. Indian Journal of
Pharmacology, 35: 312-315.

[66] B.K. Nanda, J. Jena, B.Rath, B.R.Behe2809. Journal of Chemical and Pharmaceutical
Research, 1(1): 207-212.

[67] Muhammad Nisar, Inamullah Khana, Shabana Usmane8imjnwarul Hasan Gilani,
Obaidullah, Humera Perveei2008. Journal of Ethnopharmacology, 116: 490-494.

[68] A. Ahmadiani, M. Javan, S. Semnanian, E. Barat, Kdmalinejad. 2001). Journal of
Ethnopharmacology, 75: 283—-286.

[69] E.O. Iwalewa, O.J. lwalewa, J.O. Adeboy20@3. Journal of Ethnopharmacology, 86:
229-234.

195
Scholar Research Library



