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Abstract: Sanguinaria canadensis, is a western medicinal roots and rhizomes. The plant is widely distributed in Canada 
and United states. Sanguinarine, a quartenary ammonium major alkaloid of Sanguinaria, has broad antimicrobial as well 
as anti-inflammatory properties. Its dried roots and rhizomes are popular for its emetic and expectorant properties and 
remarkably used as antimicrobial agent. Sanguinarine is widely used commercially in toothpastes and mouthwashes as 
an antiplaque agent. Crude methanolic extract of red root showed antithrombin, antimicrobial and antimycobacterial 
activities and its potent activity against Mycobacterium aurum, with MIC values of 62.5 µg/mL proved it a valuable anti-
tubercular drug. Chelerythrine chloride was the most active among all with IC50 value of 14.3 µg/mL against M. bovis 
BCG. Inhibition of Collagenase and bone resorption has been documented, invitro. Sanguinaria canadensis exract and 
Sanguinaria alkaloids were also tested against H. pylori with significant activity. Its burning capability is used in 
Homeopathic system of medicine and is indicated there in the ailments of respiratory tract. Sanguinarine has a use in 
reducing dental plaque and gingivitis and this use is accepted by FDA. In low doses the use of these alkaloids is safe 
and therapeutic but they are toxic at higher doses. 
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INTRODUCTION 

Sanguinaria canadensis, a western plant also called 
as bloodroot. Plant belongs to family Papaveraceae 
Juss {Genera Plantarum 235–236. 1789. (4 Aug 1789) 
(Gen. Pl.)}, a family of 26 genera and nearly 200 
species, distributed mostly in temperate and 
subtropical regions of northern hemisphere, including 
western north America and eastern Asia. Only 7 
genera and 22 species of Papaveraceae have been 
reported from Pakistan [1]. The plant is widely 
distributed in Canada and United states. Sanguinaria 
australis Greene Sanguinaria canadensis var. 
rotundifolia (Greene) Fedde and Sanguinaria dilleniana 
Greene are the synonyms of the plant. Its english 
names are Bloodroot, Coon root, Red-puccoon, 
Sanguinaria, Tetterwort, Red root, Indian paint and Red 
Indian Paint. The Canadian bloodroot is a perennial 
with a woody, creeping rootstock containing a reddish 
juice. Each year the rootstock produces a single 
palmate leaf with seven crenate, serrate lobes and a 
hairless stalk which can be up to 25cm in height and 
bears a single white flower. The upper surface of the  
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leaf is yellow-green; the lower surface is lighter and has 
conspicuous orange to violet veins. The flower has 8 to 
10 petals and numerous stamens. Two carpels grow 
together to form a many-seeded capsule that can be 
between 3cm and 5cm in length (Figure 1) [1, 2]. 

Traditionally, Native Americans used blood root to 
paint their bodies while, medicinally, Sanguinarine 
(Figure 2) showed anti-inflammatory, antimicrobial and 
antiplaque activities. Due to its ability of inhibiting 
bacterial adherence in dental plaque and broad 
antimicrobial activities, it showed antiplaque action 
against dental plaque and thus it has been considered 
to be formulated in a slow release polymer system to 
be used for treating periodontitis [20-26]. 

PHARMACOLOGICAL ACTIVITIES 

Antimicrobial Activity 

Plant Sanguinaria also contains 
benzophenanthridine alkaloid that is sanguinarine 
(Figure 2) which showed antifungal action on infected 
chronically inflamed vagina when used in a 
composition with extract of ZanthoxyIurn bungeanum 
or Echinacea angustifolia [5]. Sanguinarine also 
inhibited MRSA (Methicillin resistant S. aureus) by 
deformation in septa and predisposition of cell lysis [3]. 
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S. canadensis also have fungicidal activity against 
fungal diseases of plants [6]. In addition, Sanguinaria 
canadensis exract and Sanguinaria alkaloids were also 
tested against H. pylori with significant activity [12]. 

Antitubercular and Leprostatic Activity 

Crude methanolic extracts of forty three plants were 
tested for their anti-mycobacterial and leprostatic 
activity. Methanolic extract of roots and rhizomes of 
Sanguinaria canadensis (% yield = 27.10) was found to 
be effective against Mycobacterium aurum and 
Mycobacterium smegmatis, with an MIC values of 62.5 
µg/mL and > 500 µg/mL, respectively. Thus, potent 
activity against Mycobacterium aurum proved it a 
valuable anti-tubercular drug. Among all the plant 
extracts, Sanguinaria canadensis extract was found to 
be one of the most potent extract. Bioassay guided 
fractionation produced two alkaloids, sanguinarine and 
chelerythrine chloride. Chelerythrine chloride is found 
to have potent activity as an anti-tubercular agent with 
the IC50 values of 7.30 µg/mL [19.02 µM] and 29.0 
µg/mL [75.56 µM] when tested against M. aurum and 
M. smegmatis, respectively. In the same study, 
sanguinarine showed significant IC50 value of 9.61 
µg/mL [26.19 µM] against M. aurum which was very 
close to Chelerythrine chloride and it has an IC50 value 
of 41.18 µg/mL [112.21 µM] against M. smegmatis. It 
was noted that antimicrobial activity of both the 
compounds have four fold decrease in activity when 
tested against M. aurum as compared to M. 
smegmatis. Buckachiol also showed activity against M. 
aurum and M. smegmatis. All the three compounds 
have significant activity against M. bovis BCG 
comparable to their activity against M. aurum. 
Chelerythrine chloride was the most active among all 
with IC50 value of 14.3 µg/mL [37.3 µM] against M. 
bovis BCG [4].  

Sanguinarine, a Potent Antiangiogenic Substance 

Sanguinarine was proved as a potent 
antiangiogenic substance and claimed its importance in 
the search of novel antiangiogenic compounds. 
Although, Sanguinarine is known for its antimicrobial 
properties and effectively is being used in toothpaste 
and oral rinses as antiplaque and anti-inflammatory 
and the concentration claimed to be antimicrobial is in 
the range of micromolar but here the concentration 
range was found to be in nanomolar(nM) range and the 
compound showed its antiangiogenic activity in dose 
dependent manner. So it was suggested to test the 
novel compound in lower doses to avail its best suited 
antiangiogenic dose [7]. Basini et al. 2007 proposed 

the mechanism of angiogenesis inhibiting activity of 
sanguinarine that it suppressed basal and VEGF-
induced new vessel growth [8]. 

Inducing Apoptosis in Carcinoma 

Despite of other remarkable activities, Sanguinarine 
was proved to have the indispensable ability to inhibit 
growth of human squamous carcinoma (A431) cells 
having the mechanism of action of induction of 
apoptosis [9]. 

Antitumor Agent 

In a study testing a large number of herbs (374) 
which were extracted in absolute ethanol and tested in 
the concentration range of 10 µg/mL to 5 mg/mL for 
their dose-dependent tumoricidal effects using immortal 
neuroblastoma of spontaneous malignant tumor cell 
lines in vitro, amazingly blood root was found to have 
second lethal herb among all. Its LC50 value comes to 
0.04mg/mL Sanguinaria contains sanguinarine and 
berberine, the two alkaloids considered toxic; this may 
be a reason of its anticancer activity [10].  

 

Figure 1: Medicinal herb: Sanguinaria Canadensis. 

 
Figure 2: Structure of Sanguinarine. 
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CLINICAL USE 

Homeopathic Metria Medica 

Its burning potential was used in Homeopathic 
system of medicine and is indicated there in the 
ailments of respiratory tract including tonsillitis, 
pharyngitis, whooping cough, dry cough, influenza and 
also indicated in menopausal hot flashes, migraines 
and throbbing headaches that settle over right eye [18]. 

Oral Rinses and Toothpastes 

Sanguinarine, a quartenary ammonium major 
alkaloid of Sanguinaria, has broad antimicrobial activity 
as well as anti-inflammatory properties. In vitro studies 
indicated that the anti-plaque action of sanguinarine is 
due to its ability to inhibit bacterial adherence to newly 
formed pellicle, its retention in plaque being 10-100 
times its saliva concentration, and due to its 
antimicrobial properties [20]. A clinical comparison of 
the effects of chlorhexidine, phenolics, and 
sanguinarine on dental plaque and gingivitis showed 
that sanguinarine showed moderate, yet significant, 
reductions in plaque compared to placebo [21]. In 
another study on sanguinarine (Figure 2) also showed 
that it had a high specificity and retention in dental 
plaque [22]. Moreover, tooth paste and oral rinses 
containing its extract has been tested clinically and the 
results showed that dentifrices containing sanguinaria 
extract decreased gum inflammation and had 
antiplaque action in orthodontic patients [23]. In 
addition, toothpastes and oral rinses containing its 
extract was also evaluated when it is used in 
combination with zinc chloride and fluoride. The clinical 
efficacy and safety was good when sanguinaria extract 
was used with the combination of zinc chloride, but the 
preparation did not show to improve the growth of 
opportunistic microflora in the oral cavity while the 
gingivitis decreased in the active group [24, 25]. In a 
study comparing the effects of sanguinaria extract with 
or without fluoride, it was manifested that the combined 
effect of sanguinaria and fluoride was better than the 
placebo [26]. In addition, in a combined regimen using 
its extract after tooth scaling and root planning it was 
found to be beneficial in a short term study [28]. But, in 
another clinical study evaluating the efficacy of 
dentifrices containing sanguinaria extract in improving 
gingival inflammation after initial periodontal therapy in 
a short term study, it was found no better than placebo 
[27]. 

Natural Appetizers 

A review by Sarah Mellor, discussing plant natural 
appetite enhancers, confer the use of sanguinarine in 
addition to other natural appetite stimulants [31].  

Wound Healer 

Sanguinaria is one of the plants that are widely 
used for the topical application in healing of wound and 
as anti-aging agent [32]. 

Menopausal Indication 

A clinical observational study by Bordet et al., 2008, 
and a RCT [29, 30] proved the significance of 
homeopathic medicine containing Sanguinaria 
canadensis in reducing hot flashes in menopausal 
women. 

PHYTOCHEMISTRY 

Quaternary benzo[c]phenanthridine alkaloids are 
widely spread in Sanguinaria canadensis. Sanguinarine 
is one of them [11]. Sanguinaria canadensis contains 
quaternary benzo[c]phenanthridine alkaloids in its 
underground part i.e. sanguinarine , chelerythrine, 
chelirubine, chelilutine, sanguilutine, sanguirubine and 
macarpine [13]. In addition, protopine, alpha- beta- 
allocryptopine, sanguilutine, oxysanguinarine, 
sanguidimerine, coptisine and homochelidonine were 
also found. Resins, starch, citric and malic acids were 
also present [14] (Table 1).  

Table 1: Phytochemicals in Sanguinaria spp 

Str. # Name Molecular 
Formula 

1 Chelerythrine C21H18NO4
+ 

2 Chelerythrine; 12-Methoxy C22H20NO5
+ 

3 Chelirubine C21H16NO5
+ 

4 Dihydrobenzophenanthridine oxidase   

5 Dihydrosanguilutine C23H25NO5 

6 Dihydrosanguinarine; 8-Oxo C20H13NO5 

7 Fagarine I C21H23NO5 

8 Isohypocrellin C30H26O10 

9 Protopine C20H19NO5 

10 Sanguidimerine; (8R*,8'R*)-form C43H32N2O9 

11 Sanguilutine C23H24NO5
+ 

12 Sanguinarine C20H14NO4
+ 

13 Sanguirubine C22H20NO5
+ 
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TOXICOLOGY 

In an attempt of finding new algicide and cyanocide, 
aqueous extract of roots and rhizomes of Sanguinaria 
canadensis showed significant toxicity against aquatic 
organisms [15]. In another study, by the same authors 
as in this research, concentrated homeopathic mother 
tincture (hydro-ethanolic extract) of Sanguinaria and 
Aloe vera gel was tested for toxicity, in which 
Sanguinaria showed significant activity with 0.021 
mg/mL LD50 against Artemia salina [16]. In addition, the 
acute oral, intravenous and dermal toxicity of 
sanguinarine and of two alkaloid extracts of 
Sanguinaria canadensis L. was determined in animal 
models. 1440 mg/kg and 1250 mg/kg were the values 
of LD50 in rats of the two alkaloid extracts, respectively, 
while the sanguinarine is relatively safe with the oral 
LD50 values of 1658 mg/kg. Intravenous toxicity of 
sanguinarine was determined to be 29 mg/kg in rats 
which showed that the pure compound is more toxic. 
While feeding the rats with the sanguinarine in the dose 
of 150 ppm for forteen days and with the dose of 0.6 
mg/kg body weight for thirty days, no signs of toxicity 
were observed. The acute dermal toxicity of 
sanguinarine in rabbits was found to have the LD50 

values greater than 200mg/kg body weight [17]. 
Sanguinarine leads to nausea, vomiting and severe 
burning pain in stomach and in large doses can be fatal 
[18]. Commercially, sanguinarine has been used in a 
number of the oral hygiene formulations, one of them 
was banned due to its risk of developing leukoplakia 
[19].  

AKNOWLEDGEMENTS 

I am highly grateful to Prof. Dr. Syed Waseem ud 
din Ahmed, Dr. Zafar Alam Mahmood and Prof. Dr. 
Ghazala H. Rizwani, Faculty of Pharmacy, University of 
Karachi. And also we are thankful to Shahzad Khan, 
Library HEJ, ICCBS, Karachi. 

REFERENCES 

[1] Flora of Pakistan at www.tropicos.org/ Accessed on May 23rd 
2012 

[2] Plant encyclopedia at: http://www.bioforceusa.com/pflant-
encyclopaedia/sanguinaria_canadensis.php, Accessed on 
April 23rd 2012 

[3] Obiang-Obounou BW1, Kang OH, Choi JG, Keum JH, Kim 
SB, Mun SH, Shin DW, et al. The mechanism of action of 
sanguinarine against methicillin-resistant Staphylococcus 
aureus. J Toxicol Sci 2011 Jun; 36(3): 277-83. 
https://doi.org/10.2131/jts.36.277 

[4] Newton SM, Lau C, Gurcha SS, Besra GS, Wright CW. The 
evaluation of forty-three plant species for in vitro 
antimycobacterial activities; isolation of active constituents 

from Psoralea corylifolia and Sanguinaria canadensis. 
Journal of Ethnopharmacology 2002; 79(1): 57-67. 
https://doi.org/10.1016/S0378-8741(01)00350-6 

[5] Bombardelli E, Fontana G, Giori A, Morazzoni P, Riva A, 
Ronchi M. Compositions for the treatment of vaginal 
infections with chronic inflammation. PCT Int Appl 2009; 
14pp. 

[6] Kang HS, Paik SH, Jang, IW, Choi M, Baek JH, Kang JG, 
Lee JS et al. Fungicidal plant extracts. (S. Korea). U.S. Pat. 
Appl Publ 2006; 16pp. 

[7] Eun, Jong-Pil; Koh, Gou Young. Suppression of 
angiogenesis by the plant alkaloid, sanguinarine. 
Biochemical and Biophysical Research Communications 
2004; 317(2): 618-624. 
https://doi.org/10.1016/j.bbrc.2004.03.077 

[8] Basini Giuseppina, Santini Sujen Eleonora, Bussolati 
Simona, Grasselli Francesca. Sanguinarine inhibits VEGF-
induced Akt phosphorylation. Annals of the New York 
Academy of Sciences (2007), 1095(Signal Transduction 
Pathways, Part C), 371-376) 
https://doi.org/10.1196/annals.1397.040 

[9] Ahmad N, Gupta S, Husain MM, Heiskanen H, Mukhtar. 
Differential antiproliferative and apoptotic response of 
sanguinarine for cancer cells versus normal cells. Clinical 
Cancer Research 2000; 6: 1524-1528.  

[10] Mazzio, Elizabeth A.; Soliman, Karam FA. In vitro screening 
for the tumoricidal properties of international medicinal herbs. 
Phytotherapy Research (2009), 23(3), 385-398.  
https://doi.org/10.1002/ptr.2636 

[11] Dostal, Jiri; Slavik, Jiri. Some aspects of the chemistry of 
quaternary benzo[c]phenanthridine alkaloids. Studies in 
Natural Products Chemistry (2002), 27(Bioactive Natural 
Products (Part H)), 155-184. 
https://doi.org/10.1016/S1572-5995(02)80036-9 

[12] Mahady GB, Pendland SL, Stoia A, Chadwick LR. In vitro 
susceptibility of Helicobacter pylori to isoquinoline alkaloids 
from Sanguinaria canadensis and Hydrastis canadensis. 
Phytotherapy research: PTR (2003), 17(3), 217-21. 
https://doi.org/10.1002/ptr.1108 

[13] Suchomelová J, Bochoráková H, Paulová H, Musil P, 
Táborská E. HPLC quantification of seven quaternary 
benzo[c]phenanthridine alkaloids in six species of the family 
Papaveraceae. J Pharm Biomed Anal 2007; 44(1): 283-7.  
https://doi.org/10.1016/j.jpba.2007.02.005 

[14] Barnes J, Anderson LA and Phillipson JD. Herbal medicines. 
2nd edition. 2002. 

[15] Jancula D, Suchomelova J, Gregor J, Smutna M, Marsalek 
B, Taborska E. Effects of aqueous extracts from five species 
of the family Papaveraceae on selected aquatic organisms. 
Environmental toxicology (2007), 22(5), 480-6. 
https://doi.org/10.1002/tox.20290 

[16] Karim MA, Sidddiqui AA, Rizwani GH, Khan MF, Ahmed M. 
Toxicity of Sanguinaria canadensis as compared to Aloe vera 
against brine shrimp (Artemia salina) using the probit 
methodology 

[17] Becci PJ; Schwartz H, Barnes HH, Southard GL. Short-term 
toxicity studies of sanguinarine and of two alkaloid extracts of 
Sanguinaria canadensis L. Journal of Toxicology and 
Environmental Health 1987; 20(1-2): 199-208. 
https://doi.org/10.1080/15287398709530972 

[18] Lockie A and Geddes N. Natural health, complete guide to 
Homeopathy. Dorling Kindersley Ltd. Great Britin 2000; Page 
142, 143, 130 and 131.  

[19] Campbell S, Affolter J, Randle W. Spatial and temporal 
distribution of the alkaloid sanguinarine in Sanguinaria 
canadensis L. (Blood root). Economic botany 2007; 61(3): 
223-234. 
https://doi.org/10.1663/0013-
0001(2007)61[223:SATDOT]2.0.CO;2 



Sanguinarine Containing Potent Medicinal Roots and Rhizomes International Journal of Pharmaceuticals and Nutritional Sciences, 2019, Vol. 3    5 

[20] Godowski K C. Antimicrobial action of sanguinarine. The 
Journal of clinical dentistry 1989; 1(4): 96-101. 

[21] Grossman E, Meckel AH, Isaacs RL, Ferretti GA, 
Sturzenberger OP, Bollmer BW, Moore DJ, Lijana RC, 
Manhart MD. A clinical comparison of antibacterial 
mouthrinses: effects of chlorhexidine, phenolics, and 
sanguinarine on dental plaque and gingivitis Journal of 
periodontology 1989; 60(8): 435-40. 
https://doi.org/10.1902/jop.1989.60.8.435 

[22] Southard GL, Boulware RT, Walborn DR, Groznik WJ, 
Thorne EE, Yankell SL. Sanguinarine, a new antiplaque 
agent: retention and plaque specificity. Journal of the 
American Dental Association (1939) (1984); 108(3): 338-41. 
https://doi.org/10.14219/jada.archive.1984.0022 

[23] Laster LL, Lobene RR. New perspectives on Sanguinaria 
clinicals: individual toothpaste and oral rinse testing. 
Canadian Dental Association. 1990; 56(7): 19-30. 

[24] Harper DS, Mueller LJ, Fine JB, Gordon J. and Laste LL. 
Effect of 6 Months Use of a Dentifrice and Oral Rinse 
Containing Sanguinaria Extract and Zinc Chloride Upon the 
Microflora of the Dental Plaque and Oral Soft Tissues. 
Journal of Periodontology 1990; 61: 359-363.  
https://doi.org/10.1902/jop.1990.61.6.359 

[25] Harper DS, Mueller LJ, Fine JB, Gordon J and Laster LL. 
Clinical Efficacy of a Dentifrice and Oral Rinse Containing 
Sanguinaria Extract and Zinc Chloride During 6 Months of 
Use. Journal of Periodontology 1990: 61: 352-358.  
https://doi.org/10.1902/jop.1990.61.6.352 

[26] Kopczyk RA, Abrams H, Brown AT, Matheny JL, Kaplan AL. 
Clinical and microbiological effects of a sanguinaria-

containing mouthrinse and dentifrice with and without fluoride 
during 6 months of use. J Periodontol. 1991 Oct; 62(10): 
617-22.  
https://doi.org/10.1902/jop.1991.62.10.617 

[27] Cullinan MP, Powell RN, Faddy MJ, Seymour GJ. Efficacy of 
a dentifrice and oral rinse containing sanguinaria extract in 
conjunction with initial periodontal therapy. Australian dental 
journal 1997: 42(1): 47-51.  
https://doi.org/10.1111/j.1834-7819.1997.tb00096.x 

[28] Tenenbaum H1, Dahan M, Soell M. Effectiveness of a 
sanguinarine regimen after scaling and root planing. J 
Periodontol 1999 Mar; 70(3): 307-11. 
https://doi.org/10.1902/jop.1999.70.3.307 

[29] Bordet MF, Colas A, Marijnen P, Masson Jl, Trichard M. 
Treating hot flushes in menopausal women with homeopathic 
treatment-results of an observational study. The journal of 
the Faculty of Homeopathy. Volume: 97, Issue: 1, Pages: 10-
15. 
https://doi.org/10.1016/j.homp.2007.11.005 

[30] Colau Jean-Claude, Vincent Stephane, Marijnen Philippe, 
Allaert Francois-Andre. Efficacy of a non-hormonal treatment, 
BRN-01, on menopausal hot flashes: a multicenter, 
randomized, double-blind, placebo-controlled trial. Drugs in 
R&D, Volume: 12, Issue: 3, Pages: 107-19. 
https://doi.org/10.2165/11640240-000000000-00000 

[31] Mellor, Sarah. Natural appetisers from plants. Feed Mix 
2001; 9(1): 29-31.  

[32] Hsu Stephen. Green tea and the skin. Journal of the 
American Academy of Dermatology 2005; 52(6): 1049-59. 
https://doi.org/10.1016/j.jaad.2004.12.044 

 

Received on 27-01-2019 Accepted on 21-03-2019  Published on 23-07-2019 
 
 

© 2019 Sami and Karim; Licensee Cosmos Scholars Publishing House. 
This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License 
(http://creativecommons.org/licenses/by-nc/3.0/), which permits unrestricted, non-commercial use, distribution and reproduction in any medium, 
provided the work is properly cited. 

 


