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Abstract 
 

Background and Objective: Genus Salacia L. (Celastraceae) is a woody climbing medicinal 
plant consisting of about 200 species with many endangered species located throughout the 
world’s tropical areas. Various parts of the plant as food, functional food additive and tea have 
been extensively used to treat a variety of ailments like diabetes and obesity as well as 
inflammatory and skin diseases. The present work reviews the phytochemical properties, 
pharmacological activities, biotechnological strategy for conservation and safety evaluation of 
this valuable genus. 
Results and Conclusion: More efforts are needed to isolate new phytoconstituents from this 
important medicinal plant. The mechanism of anti-diabetic action has not been done at 
molecular and cellular levels, thus the fundamental biological understanding is required for 
future applications. Though the safety of plant species has been well documented and has been 
confirmed by many toxicological studies, further toxicity research and clinical trials are 
recommended. In order to sustain harvest and conservation, agronomic practices for 
cultivation have to be developed. Establishment of more efficient protocols for in vitro 
propagation is necessary too. Approaches like genetic manipulation, hairy root culture, media 
standardization, and use of inducers/precursors for elevation of secondary metabolite levels 
could also be attractive. 
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1. Introduction 
Genus Salacia L. (Celastraceae) consists of about 200 

species. The plants are lianes, shrubs or small trees, rarely 
shrublets, and widely distributed in India, Sri Lanka and 
China. This genus can be found in the Southeast Asian 
countries such as Thailand and Indonesia, and in torrid zones 
like Brazil [1]. Within India, it is distributed in semi-
evergreen Western Ghat forests of Karnataka, Kerala 
(Coastal forests of Kollam, Western Ghats of Pathanamthitta 
and Idukki districts) and Southern Orissa [2]. It is represented 
by 21 species in this country; among them, 15 species are 
known to occur in Peninsular India out of which, S. reticulata 
and S. oblonga are predominant species [3 ].  

The roots, rootbarks, stems, dried parts and water extracts 
of the whole plant have been extensively used in the 
Ayurvedic system of Indian traditional medicine and in some 
Southwest Asian countries to treat a variety of ailments. 
Numerous biologically active compounds, such as 
anthocyanidins, triterpenes, phenolic compounds, glycosides 
and coloring agents have been isolated from the plants of the 
Salacia species, which show various medicinal properties [4]. 
The plant and its extracts have been evaluated for number of 
activities like anti-diabetic, anti-hyperlipidemic, anti-
inflammatory, tonic, blood purif-ier and (as a preventive 
food) for lifestyle-related diseases [5,6].  
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Table 1. The major phytochemicals isolated from different species of the genus Salacia 

Species Phytochemical/s Plant part(s) Ref. 

S. prinoides Salaprinol; ponkoranol; salacinol and kotalanol 
 

Root and stem [10] 

S. madagasca-riensis Isoiguesterin 
 

Root [11] 

S. oblonga Kotalagenin 16-acetate 
 

Root [12] 

S. reticulata Kotalanol 
 

Root and stem [13] 

S. reticulata Mangiferin 
 

Root bark [14] 

S. reticulata (-)-Epicatechin; (-)-epigallocatechin; (-)-4'-O-methylepigallocatechin; (-)-epiafzelechin-(4ß 8)-(-)-4'-
O-methylepigallocatechin; (-)-epicathechin-(4ß 8)-(-)-4'-O-methylepigallocatechin 
 

Root [15] 

S. reticulata Salacinol 
 

Root and stem [16] 

S. chinensis Phenolic glycosides, foliachinenosides A1, A2, A3, B1, B2, C, and D Leaf  
 

[17] 

S. chinensis Four dammarane-type, three lupane-type, and an oleanane-type triterpenes named foliasalacins A1, 
A2, A3, A4, B1, B2, B3, and C  
 

Leaf  
 

[18] 

S. chinensis Megastigmane glycosides foliasalaciosides A1, A2 , B1, B2, C, and D  Stem and Leaf  
 

[19] 

S. chinensis Proanthocyanidins: Pentaacetate; Trimethyl ether; Hexamethylether; Octaacetate; Heptadecaacetate; 
Dodecamethylether 
 

Root and stem  
 

[20] 

S. chinensis 1,3-diketofriedelane derivatives: six closely-related triterpenes, P, Q, R, S, T and V  
 

Root bark [21] 

S. prinoides  Salacia Diketone-A 
 

Root bark [22] 

S. prinoides 1,3-diketone A; 1,3-diketone B 
 

Root bark [23] 

S. prinoides 25, 26-oxido-friedel-1, 3-dione 
 

Root bark [24] 

S. chinensis Triterpens: 28-hydroxy-3-oxo-30-lupanoic acid; 3-oxo-lupane-30-al; 29-nor-21α-H-hopane-3,22-
dione; 21α-H-hop-22(29)-ene-3β , 30-diol; and betulin  
 

Stem [16] 

S. chinensis Salasones A; salasones B; salasones C; Salaquinone A; salasol A  
 

Stem [25] 

S. chinensis Salasones D; salasones E; salaquinone B; salasol B 
 

Stem [26] 

S. chinensis Three D:B-friedobaccharane skeleton triterpenes named foliasalacins D1; foliasalacins D2; and 
foliasalacins D3  
 

Leaf [27] 

S. reticulata Kotalagenin 16 acetate; 26-hydroxy1,3 fridelanedione; maytenfolic acid; 3β,22 β dihydroxy olean-
12en- 29 oic acid 
 

Root bark [28] 

S. reticulata 2lα, 26-dihydroxy-D; iguesterin; pristimerin. 
   

Stem bark [29] 

S. beddomei Salacianone and salacianol 
 

Stem bark [30] 

S. beddomei 20, 29-Epoxysalacianone; 6β-hydroxysalacianone  
 

Stem bark [31] 

S. prenoides  Friedel-1-0ne-3-one; Friedelane-1,3-dione-7α-ol; Friedelane-1,3-dione-24-al 
 

Root bark [32] 

S. verrucosa  21α-hydroxyfriedelane-1,3-dione; 30-hydroxyfriedelane-1,3-dione; friedelane-1,3-dione; 26-
hydroxyfriedelane-1,3-dione; friedelin; 21α-hydroxy-D:A-friedo-olean-3-one; and kokoonol  
 

Stem [33] 

S. reticulata Isoiguesterino; 30-hydroxypristimerin 
 

Root bark [34] 

S. leptoclada  Pentacyclic triterpenic quinone methide  
 

Stem bark [35] 

S. amplifolia Friedelin; 2-hydroxyfriedelan-3-one; D-friedoolean-14-en-3-one; 3-(300, 400-dihydroxy-
transcinnamoyloxy)-D; friedoolean-14-en-28-oic acid; lupeol; lup-20 (29)-en-3, 21-dione; 3, 22-dioxo-
29-normoretane. 
 

__ [36] 

S. hainanensis  (2β,3β-dihydroxylup-20(29)-ene; 30-hydroxy-D:A-friedo-olean-1-en-3-one; 24,25,26-
trihydroxytirucall-7-en-3-one; olibanumol J; 21α-hydroxy-D:A-friedo-olean-3-one and 29-hydroxy-
D:A-friedo-olean-3-one. 
  

Root [37] 

S. cordata 28-hydroxylup20(29)en-3-one; 30-hydroxylup20(29)-en-3-one; botulin; pyracrenic acid; 15,28-
dihydroxylup20(29)-en-3-one 
 

Stem bark [38] 

S. reticulata Salaciquinone; isoiguesterin 
 

Root bark [39] 

S. hainanensis Thirteen triterpenoids (1-13), including two new lupane triterpenoids, salacinins A and B (1 and 2), as 
well as one new friedelane triterpenoid, salacinin C (3) 
 

Roots and stem [40] 
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Table 1. (Continued) 

Species Phytochemical/s Plant part/s Ref. 

S. longioes  Salaterpene A; salaterpene B; salaterpene C; salaterpene D; 1α,6β-diacetoxy-8β,9β-dibenzoyloxy-
4bhydroxy- 2-oxo-dihydro-β-agarofuran; 2 β -acetoxy-1α,6β,9 β -tribenzoyloxy-4 β -hydroxy-dihydro-
bagarofuran. 
 

Seed [41] 
 

S. beddomei 1β,15α-dihydroxy-friedelan-3-one 
 

Stem bark [42]  

S. lehmbachii Lehmbachols A, B, C and D. 
 

Bark [43] 

S. campestris 22β-hydroxymaytenin; 20α-hydroxymaytenin; celastrol  and netzahualcoyone 
 

Root bark  [44] 

S. macrophylla Pristimerin; netzahualocoyene; netzahualocoyonol; 2,3,7-trihydroxy-6-oxo-1,3,5(10),7-tetraene-24-
nor-friedelane-29-oic acid methyl ester 
 

Root [45] 

S. chinensis Neoponkoranol and neosalaprinol  
 

Stem [9] 

S. campestris Salacin; pristimerin; maytenin; 20alpha-hydroxymaytenin; netzahualcoyene 
 

Root bark [46] 

S. verrucosa 30-hydroxyfriedelane-1,3-dione;  21α-hydroxyfriedelane-1,3-dione 
 

Stem [47] 

S. reticulata Quinonemethide; 15 α hydroxy friedeelan 3 one; Lehmbachol C; Lehmbachol D; Pristimerin; 
Lehmbachol A.  

Root [48] 

 
There is a narrow border between drugs and foods; hence, 

production of functional foods has recently placed an 
important rank on the international markets. These days, 
various parts of Salacia most commonly used as food, 
functional food additive and tea (3g×25 tea bag) sell by many 
branded names such as Salsulin, Vitacost and Vee nurse 
throughout the world even in Amazon for treating diabetes 
and obesity. S. oblonga has been extensively used as a food 
ingredient in countrie such as Korea, Japan, Sri Lanka and 
India for high glucose level adjustment [7]. 

This paper reviewed previous studies on phytochemical 
and pharmacological properties that have been conducted so 
far on this medicinally important genus. Biotechnological 
strategies for conservation and safety evaluation of the plant 
parts/extracts are the main parts of the present review. 

2. Phytochemical properties 
Anthocyanidins as common antioxidant plant pigments and 

coloring agent of beverages and fruit juices, catechins natural 
antioxidants rich in green tea and dulcitol a sugar alcohol 
(that is reducted product of galactose) have been isolated 
from the plants of Salacia species. Phenolic acids, quinones, 
triterpenoids and mangiferin (a known antimicrobial and 
antioxidant biocompound) are the other studied biochemicals 
of this plant genus. Several most potent natural α-glucosidase 
inhibitor phytochemicals (named salacinol, neosalacinol, 
kotalanol, neokotalanol, ponkoranol, neoponkoranol, 
neosalaprinol and salaprinol) have also been extracted from 
Salacia species responsible for postprandial anti-
hyperglycaemic activities [8,9]. 

3. Pharmacological activity 
Anti-diabetic (especially type 2 diabetes), anti-

inflammatory, nephroprotective, anti-oxidant and anti -tumor 
activities are the main pharmacological properties of the 

genus Salacia [49]. The root bark (either boiled in oil or 
decoction or powder) is used in the treatment of rheumatism, 
gonorrhoea, itches and asthma, thirst, ear diseases, hepatitis, 
cardiac disorders, arthritis, insulin resistance, carminative, 
emmenagogue, blood tonic, and cardiotonic purposes, 
leucorrhea and stimulated lochial excretion [50]. The multi-
target regulatory activities of root such as peroxisome 
proliferator-activated receptor-alpha-mediated lipogenic gene 
transcription, angiotensin II/angiotensin II type 1 receptor, 
alpha-glucosidase, aldose reductase and pancreatic lipase are 
at least in part due to the presence of mangiferin, salacinol, 
kotalanol and kotalagenin 16-acetate. These multi-target 
actions may mainly contribute to the improvement of type 2 
diabetes and obesity-associated hyperglycemia, dyslipidemia 
and related cardiovascular complications seen in humans and 
rodents [51].  

3.1 Anti-diabetic activity 
The maximum reduction in fasting blood glucose level 

(30%) was observed 3 hours after administration of S. 
reticulata aqueous decoction in Sprague-Dawley rats [52]. 
Aqueous extracts of S. reticulate (100 g of plant stem 
contained 241.8 mg 13-MRT (13-membered ring 
thiocyclitol) and 252.5 mg salacinol) showed the significant 
lowering of postprandial glucose levels on maltose- and 
sucrose-loaded male Wistar rats [53]. Potent anti-
hyperglycemic effects of methanolic extract from the stems 
of S.chinensis in oral sucrose or maltose-loaded fed rats have 
been confirmed based on inhibitory effects on intestinal 
alpha-glucosidase, rat lens’ aldose reductase, formation of 
amadori compounds and advanced glycation end-products, 
nitric oxide production from lipo-polysaccharide activated 
mouse peritoneal macrophage, and radical scavenging 
activities [54]. 
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Table 2. Pharmacological activities of Salacia species 

Species Activity  Model Used part/s  Conclusion Ref. 

S. chinensis Anticancer  
 

 Four cancer cell lines Hep-G2, 
LU, KB, and MCF-7.  

8 isolated triterpenoids  Significant activity against all four tested cell 
lines by 7α, 21α-dihydroxyfriedelane-3-
one triterpenoid 
 

[58] 

S. chinensis Anti-diabetic   Maltose or sucrose loaded rats Methanolic extract of stems  Inhibitory effects on intestinal α-glucosidase [59] 

S. chinensis Antihyperlipidemic   Triton-induced and atherogenic 
diet-induced hyperlipidemic rat  

Root extract   Significant antihyperlipidemic activity by 
chloroform and alcoholic extract of roots  
 

[60] 

S. chinensis Antimicrobial  
 

 By disc diffusion and broth 
dilution methods against 
pathogens  
 

Crude ethanolic and aqueous 
extracts 

 Ethanolic extract possesses significant antifungal 
than antibacterial activities. 

[61] 

S. chinensis Anti-mutagenic 
 

 Mutagenicity induced by 
mutagen in S. typhimurium 
TA98 and TA100  
 

Ethanol extract of 
mangiferin  
 

 Highly effective against reducing the 
mutagenicity 

[62] 

S. chinensis Hepatoprotective   Wistar strain of albino rats Ethanolic extract of dried 
bark  

 CCl4-induced hepatic injury was inhibited 
significantly 
 

[63] 

S. chinensis Hypoglycemic   Randomized, double-blind, 
placebo-controlled, in healthy 
volunteers.  
 

(1000 mg extract of S. 
chinensis) 

 Lowering the post-prandial plasma glucose 
levels 

[64] 

S. chinensis Immuno-modulatory   Swiss albino rats Aqueous extract   Humoral and cellular immune response clearly 
boosted 

[65] 

S. chinensis Reproductive 
outcome  
 

 Sprague–Dawley rats  
 

Plant extract  
 

 Had no effect on the reproductive outcome [66] 

S. oblonga Anti-diabetic   Sucrose- and maltose-loaded 
rats 

Aqueous methanolic extract  Inhibitory activities on α-glucosidase and aldose 
reductase  
 

[12] 
 

S. reticulata Anti-diabetic   Inhibitory activities against 
several carbohydrate 
metabolize enzymes  

Mangiferin, 3 catechins, and 
2 catechin dimers isolated 
from root 
 

 Mangiferin was found to inhibit sucrase, 
isomaltase and aldose reductase.  

[15] 
 

S. chinensis Radical Scavenging   ___ Stem  Significant radical scavenging activity 
 

[26] 

S.leptoclada   Anticancer  P388 leukemia cells Acetonic extract of stem 
bark 

 Cytotoxic effect with an IC50 value of 
0.041±0.020 µg per mililitre 
 

[35] 
 

S. longipes  Antimalaria  W2 strain of 
P. falciparum. 
 

Seed extracts   Moderate antiplasmodial activities   [41] 
 

S. chinensis Anti-obesity and 
anti-diabetogenic 

 Oral sucrose or maltose-loaded 
rats 

Stem’s methanolic extract   Potent anti-hyperglycemic effects  [54] 
 
 

S. reticulata Anti-diabetic and 
antiobesity 
 

 Type 1 diabetic mice Leaf water extract   Preventing the elevation of diabetes and obesity  [55]  

S. oblonga Hypoglycemic and 
antioxidant 

 STZ diabetic rats Root bark’s petroleum ether 
extract  

 Significant inhibition of hyperglycemia and 
hypoinsulinaemia 
Antioxidant activity in heart tissue   
 

[56] 

S. reticulata Hypoglycemic and 
hypo-lipidaemic 
effect 
 

 Patients with type 2 diabetes 
mellitus. 

2 g of S. reticulata powder 
daily  

 Insignificant reduction in fasting blood glucose, 
HbA1c and lipid levels 

[67] 

S. reticulata Antiobesity  Female Zucker fatty rats Root water extract   Antiobesity effects through inhibition of fat 
metabolizing enzymes (PL, LPL and GPDH) 
 

[68] 

S. oblonga Acute-glycemic   Patients with type 2 diabetes  Herbal extract  Significant effection  
 

[69] 

S. reticulata Oxygen 
comsumption and fat 
accumulation 

 Normal male C57BL/6J mice Aqueous extract of stem  Significant reduction in body weight gain, thus 
lowering fat accumulation and increasing oxygen 
consumption   
 

[70] 

S. reticulata Hypoglycemic and 
hypolipidemic 
effects 
 

 STZ juvenile diabetic rats The combined extract of S. 
reticulata and C. roseus  

 Significant reduction in blood glucose, serum 
cholesterol and triglycerides 

[71] 

S. oblonga Diabetic- induced 
renal fibrosis 
inhibition 
 

 ZDF rats Aqueous extract   Attenuates diabetic renal fibrosis. Mangiferin is 
an effective anti-fibrogenic agent. 

[7] 

S. reticulata   Hypoglycemic  Alloxan diabetic rats Powdered root and stem  Hypoglycemic effect through an extrapancreatic 
effect on glucose production or clearance 
 

[72] 

S. reticulata Adipocyte 
differentiation 

 Mouse-derived adipocyte 
precursor 3T3-L1 cells 

Concurrent administration 
and isolated mangiferin.  

 Inhibitory action on adipocyte differentiation. 
Mangiferin caused no suppression of fat 
accumulation. 
 

[73] 

S. oblonga Anti-mutagenic   Sperm abnormality test in 
Wistar rats 

Extract of root bark   Suppressing the changes induced by Mitomycin-
C. Inhibited sperm shape abnormality and 
number  
 

[74] 
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Table 2. (Continued) 

Species Activity  Model Used part/s  Conclusion Ref. 

S. oblonga Nephroprotective 
and antioxidant  

 Acetaminophen  (APAP) 
APAP-induced toxicity in rats 

Ethanol extract   APAP significantly increases the levels of serum 
urea, creatinine, and reduces levels of uric acid 
concentration. Potent nephroprotective and 
antioxidant effects 
 

[75] 

S. oblonga Hypolipidemic 
and biochemical 
changes  

 Aluminium toxicity induced 
white albino wistar female rats 

Powder extract   Decreasing total cholesterol, triglyceride and 
total protein levels 
Lowering the serum alkaline phosphatase, 
aspartate aminotransferase, urea, bilirubin and 
creatinine 
 

[76] 

S. oblonga Antimicrobial   Gram +ve & gram –ve 
microbial 
pathogens   
 

Root, stem and leaf powders   Active against eleven microbial pathogens with a 
broad range  
 

[77] 

S. oblonga Antibacterial   Pathogenic bacteria like S. 
epidermidis, E. faecalis 

Stem, leaf and root extracts  Root extract against Bacillus subtilis showed 
higher inhibition than aerial part. 
 

[78] 

S. oblonga Anti-
hypertriglyceride
mic  
 

 Laying hens  
 

Aqueous root extract  Ameliorated hypertriglyceridemia and excessive 
ectopic fat accumulation   

[79] 

S. oblonga Anti-diabetic   KK-Ay/TaJcl type 2 diabetic 
model mice and  human with 
premetabolic syndrome 

Extract of the plant and IP-
PA1 (SI tea) 

 Reduction of plasma glucose levels in mice 
Reduction of fasting plasma glucose and HbA1c 
in hyperlipidemia group. 
Reduction of low and high-density lipoprotein 
levels in high plasma glucose group  
 

[80] 
 

S. oblonga Improvement of 
cardiac lipid 
metabolism 

 ZDF rats Chronic oral administration   Reduction of cardiac triglyceride and FA 
contents and decrease of the oil red o-stained 
area in the myocardium  
 

[81] 
 

S. reticulata Anti-
hyperglycemic  

 Patients with prediabetes  Leaf and root bark extracts  Significant reduction of low-density lipoprotein 
cholesterol and fasting blood sugar levels 

[82] 

   
Inhibition of the plasma glucose and insulin levels’ 

postprandial elevation and intestinal α-glucosidase active-ties 
in type 1 diabetic mice was reported as the conseq-uence of 
water extract administration prepared from the leaves of S. 
reticulata at a dose of 1.0 mg per mouse with maltose or 
sucrose [55]. 

Hyperglycemia and hypoinsulinaemia were prevented by 
administration of S. oblonga root bark extract [56]. 
Consumption of dehydrated S. chinensis led to significant 
reduction in mean blood glucose and cholesterol levels in 
albino mice and a significant reduction in body weight, 
serum triglycerides and cholesterol in humans [57]. 

3.2 Anti-obesity activity 
Various species of Salacia have been utilized as a 

supplementary food in countries such as India, US, Japan and 
other countries to prevent obesity [50]. Anti-obesity effect of 
S. reticulata was confirmed by oral administration of hot 
water–soluble extract (SRHW). 125 mg per kg body weight 
for 27 days tended to suppress the body weight and 
periuterine fat storage through inhibition of fat metabol-izing 
enzymes (PL, LPL, GPDH) and enhanced lipolysis [68]. A 
potential mechanism for improvement of postpran-dial 
hyperlipidemia and hepatic steatosis in diabetes and obesity 
was observed from both in vivo and in vitro chronic oral 
administration of S. oblonga root water extract to Zucker 
diabetic fatty rats functioned as a PPAR-alpha activator [83]. 
Based on the results provided by measurement of body 
weight, food intake, plasma biochemistry, visceral and 
subcutaneous fat, glucose tolerance, blood pressure, pain 
tolerance and histopathological examination, the extracts of 

S. reticulata possess an anti-obesity effect and suppress 
hyperglycemia in model TSOD (Tsumura, Suzuki, Obese, 
Diabetes) mice [84]. 

3.3 Hepatoprotective and antioxidant activity 
The hepatoprotective effect of S. reticulata extracts (400 

mg per kg body weight) using an oxidative stress-induced liver 
injury model significantly suppressed the increase in glutamic 
oxaloacetic transaminase and glutamic pyruvic transaminase 
activities in the carbon tetrachloride (CCl4)-treated mice [43]. 
Salacin, a new quinonemethide triterpene isolated from the 
root bark of S. campestris, showed radical scavenging 
activities towards DPPH (2,2-diphenyl-1-picryl-hydrazyl-
hydrate) [46]. Some norfriedel-ane-type triterpene, lignan 
and catechin constituents isolated from S. chinensis were 
found to show radical scavenging activity, and their potent 
antioxidant activity was confirmed by nitric oxide production 
from lipo-polysaccharide-activated mouse peritoneal 
macroph-age and radical scavenging activities [ 2 6 , 5 4 ] .  

3.4 Cardiovascular activity 
Oral administration of S. oblonga root extract reduces 

cardiac triglyceride and fatty acid (FA) contents and 
decreases the oil red O-stained area in the myocardium, 
which parallels the effects on plasma triglyceride and FA 
levels. These findings suggest the improvement of excess 
cardiac lipid accumulation and increased cardiac FA 
oxidation in diabetes and obesity, which occurs by reduc-tion 
of cardiac FA uptake, thereby modulating cardiac 
peroxisome proliferator-activated receptor-alpha-mediated 
FA metabolic gene transcription [81].  A strong inhibition of 
α-glucosidase activity in vitro was confirmed by chronic 
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administration of S. oblonga extract, which markedly 
improved interstitial and perivascular fibrosis in the hearts of 
obese Zucker rat and reduced plasma glucose levels in non-
fasted OZR [ 8 5 ] .  A potential cardioprotective role of S. 
oblonga was confirmed by cardiac hypertrophy reduction at 
least in part through inhibiting cardiac angiotensin II type 1 
receptor overexpression [ 8 6 ] .   

3.5 Anti-inflammatory activity 
The anti-inflammatory properties of S. oblonga root bark 

powder and A. tetracantha leaf powder able them to suppress 
the transudative, exudative and proliferative components of 
chronic inflammation. The increased acid and alkaline 
phosphatase activity and decreased serum albumin were 
normalised after treatment with the above mentioned 
powders. It is suggested that these phyto-chemicals may exert 
their activity by antiproliferative, antioxidative and lysosomal 
membrane stabilization [87]. S. reticulata treatment 
ameliorated the rapid initial paw swelling, inflammatory cells 
infiltration, skeletal tissues damage, osteoclast activation and 
the mRNA levels for osteoclast-related genes compared with 
collagen antibody-induced arthritis mice. SRL might reduce 
the induction of inflammatory cells and degradation of 
skeletal tissue by collagen antibody-induced arthritis through 
osteoclasto-genesis regulation [88].  

4. Biotechnological strategies for 
conservation 

Plant tissue culture technique (in vitro propagation), as 
one of the great achievements of biotechnology in recent 
years, offers many applications, especially in easy 
regeneration of hardly plant species propagated by traditional 
systems or production of the healthy and pathogen-free 
plants. Lack of proper cultivation practices, destruction of 
plant habitats, excessive and indiscriminate collection for 
supplementation of global demands, especially obvious anti-
diabetic properties have caused most Salacia species be 
categorized as threathened or endangered species [89]. There 
has been an increased interest in using plant tissue culture in 
mass propagation and conservation of medicnal plants and 
various species of Salacia plant for recovery of endangered 
species, thus reducing the risk of extinction [90]. 

Although most of the Salacia plants are severly under 
threatened or extinction, only a few micropropagation 
systems were reported in order to regeneration of plant 
species in previous studies [91-93]. S. oblonga has been 
propagated successfully through in vitro conditions using 
nodal segments on Murashige and Skoog medium 
supplemented with various concentrations of plant growth 
regulators [91]. 

Efficient propagation protocols for direct organogen-esis 
of S. reticulate (most efficient shoot multiplication on 
Murashige and Skoog medium fortified with 3.5 mg per litre 
benzyl adenine and 0.5 mg per litre indole-3-acetic acid) and 

S. chinensis (best shoot regeneration rate on Murashige and 
Skoog medium supplemented with 1.0 mg per litre 6-
Benzylaminopurine and 0.5 mg per litre naphthalene acetic 
acid) in consideration of conservation and large scale 
production for commercial utilization were established 
successfully [92,93]. 

5. Safety evaluation 

The safety of Salacia extracts is well documented and has 
been confirmed by in vitro genotoxicity studies. The potential 
genotoxicity and safety of S. oblonga extract evaluated with a 
standard battery of tests (reverse mutation, chromosomal 
aberrations and mouse micronucleus assay) did not produce 
any general organ or systemic toxicity when fed to rats at 
dietary concentrations as high as 2500 mg per kg body 
weight in a day based on mortality, clinical signs, ophthalmic 
findings, body weight changes, food consumption, and 
clinical and anatomic pathology toxicity assessments [94]. 
No deaths or abnormalities in gross pathological findings 
were observed during the safety profile of an extractive 
from S. reticulata trunk examination using an oral single 
dose toxicity test conducted on Sprague Dawley rats and 
chromosomal aberration test using cultured mammalian cells 
(Chinese Hamster Lung fibroblasts cells), suggesting that 
salacia extract has no severe acute toxicity or mutagenicity 
[95].  

Though oral administration of the S. reticulata root 
extract (10 g per kg body weight) during early- (days 1-7) 
and mid-pregnancy (days 7-14) of Wistar rats had no effect 
on their fertility in terms of uterine implants, implantation 
index or gestation index; however, as it may pose a 
considerable threat to successful pregnancy, use of the S. 
reticulata extract should be avoided by women with 
pregnancy complicated by diabetes [96]. Sikarwar and Patil 
have investigated the possible acute oral toxicity by S. 
chinensis extracts and confirmed that the administration of 
the stepwise doses of all the four extracts (ether, aqueous, 
chloroform and alcoholic extracts) of S. chinensis from 50 to 
5000 mg per kg body weight caused no considerable signs of 
toxicity in the tested young female albino rats [60]. 

Safety evaluation of a hot water extract of S. oblonga 
supplemented to or processed into a medical food consumed 
for two weeks in amounts estimated at 10-fold greater than 
that proposed for human intake in male Sprague-Dawley rats, 
revealed no clinical chemistry or histopathologic indications 
of toxic effects [97].  

6. Discussion and Conclusions 
A large number of biologically active compounds have 

been isolated from Salacia species; however, their bioactive 
phytochemicals have not been well characterized. More 
efforts are needed to isolate new phytconstituents from these 
important medicinal plants. The plant extracts have been 
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evaluated and used to treat a variety of ailments. Although 
the plant is being used commonly in most of the Ayurvedic 
anti-diabetic formulations, the mechanism of action, except 
for α-glucosidases inhibitory activity, has not been studied at 
molecular and cellular levels. The fundamental understanding 
of biological and biochemical principles is required for future 
applications.  

Due to the significant reduction in post-prandial blood 
sugar, serum triglycerides and low-density lipoprotein 
cholesterol levels among the human subjects, and enjoying 
little fat and rich protein and fiber contents without 
significant toxicity in the liver, kidney and intestine, the 
various species of dehydrated Salacia can be recommended 
as a useful ingredient in foodstuffs with additional benefits of 
their pharmacological properties, especially their anti-
diabetic activity. 

Though the safety of plant species has been well 
documented and has been confirmed by many toxicological 
studies, a reproducible (though weak), positive chromosomal 
aberration in human lymphocytes after S. oblonga extract 
intake [94] is of concern, and further toxicity research and 
clinical trials are recommended. In addition, understanding 
the drug interaction of Salacia with other therapeutic 
interventions through mechanistic studies is necessary.  

Furthermore, due to the lack of proper cultivation 
practices, destruction of plant habitats, excessive and 
indiscriminate collection of these important medicinal plants 
for supplement of global demands, especially for its anti-
diabetic property, they are severely threatened. Therefore, in 
order to sustain harvest and conservation, agronomic 
practices for cultivation have to be developed. Establishment 
of more proper protocols for in vitro propagation by 
advanced biotechnological methods of culturing plant cells 
and tissues is necessary as well. Approaches like genetic 
manipulation for hairy root culture, media standardization, 
and use of inducers/precursors of secondary metabolites 
could also be attractive.   

7. Acknowledgment 
The authors acknowledge the support from Ministry of 

Human Resource Development and University Grant 
Commission under Institution of Excellence (IOE) scheme 
awarded to the University of Mysore. Majid BN is thankful 
to UGC for JRF (No. F.19-1/2013(SA-I) to foreign students 
from developing countries. 

8. Conflict of interest 

The authors report no conflicts of interest. 

References 

1. Muraoka O, Morikawa T, Miyake S, Akaki J, Ninomiya K, 
Pongpiriyadacha Y, Yoshikawa M. Quantitative analysis of 
neosalacinol and neokotalanol, another two potent α-
glucosidase inhibitors from Salacia species, by LC-MS with ion 

pair chromatography, J Nat Med. 2011;  65(1)142-148. doi: 
10.1007/s11418-010-0474-x 

2. Ravikumar K, Ved DK, Vijaya Sankar R, Udayan PS. 100 Red 
listed medicinal plants of conservation concern in Southern 
India. Bangalore. 2000.  

3. Ramamurthy K, Naithani BD. Hippocrateaceae. In: Singh NP 
(ed.), Fl. India 5:138-162. Botanical Survey of India, Calcutta. 
2000; 5:138-162. 

4. Deokate UA, Khadabadi SS. Phytopharmacological aspects of 
Salacia chinensis. J Pharmacognosy Phytother. 2012; 4(1):1-5. 
doi: 10.5897/JPP11.006   

5. Sellamuthu PS, Arulselvan P, Muniappan BP, Kandasamy M. 
Effect of mangiferin isolated from Salacia chinensis regulates 
the kidney carbohydrate metabolism in streptozotocin-induced 
diabetic rats. Asian Pac J Trop Biomed. 2012; 2(3):1583-1587. 
doi:10.1016/S2221-1691(12)60457-2 

6. Li Y, Huang TH, Yamahara J. Salacia root: A unique Ayurvedic 
medicine, meets multiple targets in diabetes and obesity. Life 
Sci. 2008; 82:1045-1049. doi: 10.1016/j.lfs.2008.03.005 

7. He L, Qi Y, Rong X, Jiang J, Yang Q, Yamahara J, Murray M, Li 
Y. The Ayurvedic medicine Salacia oblonga attenuates diabetic 
renal fibrosis in rats: suppression of angiotensin II/AT1 
signaling. Evid based Complement Alternat Med. 2009; doi: 
10.1093/ecam/nep095.  

8. Akaki J, Morikawa T, Miyake S, Ninomiya K, Okada 
M, Tanabe G, Pongpiriyadacha Y, Yoshikawa M,Muraoka O, 
Evaluation of Salacia species as anti-diabetic natural resources 
based on quantitative analysis of eight sulphonium constituents: 
a new class of α-glucosidase inhibitors. Phytochem Anal. 2014; 
25(6):544-550. doi: 10.1002/pca.2525 

9. Xie W, Tanabe G, Akaki J, Morikawa T, Ninomiya K, 
Minematsu T, Yoshikawa M, Wuc X, Muraoka O. Isolation, 
structure identification and SAR studies on thiosugar sulfonium 
salts, neosalaprinol and neoponkoranol, as potent a-glucosidase 
inhibitors. Bioorg Med Chem. 2011; 19:2015-2022. doi: 
10.1016/j.bmc.2011.01.052 

10. Yoshikawa M, Xu F, Nakamura S, Wang T, Matsuda H, Tanabe 
G, Muraoka O. Salaprionol and ponkoranol with thiosugar 
sulfonium sulfate structure from Salacia prinoides and α-
glucosidase inhibitory activity of ponkoranol and kotalanol 
desulfate. Heterocycles. 2008; 75(6):1397-1405. doi: 
10.3987/COM-07-11315 

11. Sneden AT. Isoiguesterin, a new antileukemic bisnortriterpene 
from Salacia madagascariensis. J Nat Prod. 1981; 44:503-507. 

12. Matsuda H, Murakami T, Yashiro K, Yamahara J, Yoshikawa 
M. Antidiabetic principles of natural medicines.IV. Aldose 
reductase and alpha-glucosidase inhibitors from the roots of 
Salacia oblonga Wall. (Celastraceae): structure of a new 
friedelane-type triterpene, kotalagenin 16-acetate. Chem Pharm 
Bull. 1999; 47:1725-1729. 

13. Yoshikawa M, Murakami T, Yashiro K, Matsuda H, Kotalanol, 
a potent alpha-glucosidase inhibitor with thiosugar sulfonium 
sulfate structure, from antidiabetic ayurvedic medicine Salacia 
reticulate. Chem Pharm Bull. 1998; 46:1339-1340. 

14. Karunanayake EH, Sirimanne SR. Mangiferin from the root 
bark of Salacia reticulate. J Ethnopharmacol. 1985; 13:227-228.  

15. Yoshikawa M, Nishida N, Shimoda H, Takada M, Kawahara Y, 
Matsuda H. Polyphenol constituents from Salacia species: 
quantitative analysis of mangiferin with alphaglucosidase and 
aldose reductase inhibitory activities. Yakugaku Zasshi. 2001; 
121:371-378. 



Bagnazari et al_________________________________________________________________________________________________________________ 

 

8________________________________________________________________________________________ Appl Food Biotechnol, Vol. 4, No. 1 (2017)  
 

16. Minha TT, Anhb NTH, Thanga VD, Sungb TV. Study on 
chemical constituents of salacia chinensis L. collected in 
Vietnam. Z Naturforsch. 2008; 63:1411-1414. 

17. Nakamura S, Zhang Y, Wang T, Matsuda H, Yoshikawa M. 
New phenolic glycosides from the leaves of Salacia chinensis. 
Heterocycles. 2008; 75:1435-1446. doi: 10.3987/COM-08-
11338 

18. Yoshikawa M, Zhang Y, Wang T, Nakamura S, Matsuda H. 
New triterpene constituents, foliasalacins A1-A4, B1-B3, and C, 
from the leaves of Salacia chinensis. Chem Pharm Bull. 2008; 
56:915-920.  

19. Krishnan V, Rangaswami S, Chemical components of Salacia 
chinensis Linn. stems and leaves. Curr Sci. 1967; 36:596-597.  

20. Krishnan V, Rangswami S. Proanthocyanidins of Salacia 
chinensis Linn. Tetrahedron Lett. 1967; 26:2441-2446. 
doi:10.1016/S0040-4039(00)90828-1  

21. Joshi BS, Kamat VN, Viswanathan N. Triterpenes of Salacia 
prinoides DC. Tetrahedron. 1973; 29:1365-1374. 
doi:10.1016/S0040-4020(01)83157-4  

22. Rangswami S, Tewari NC. Structure of Salacia Diketone-A 
from Salacia prenoides. Curr Sci. 1971; 40:36. 

23. Heymann H, Bhatnagar SS, Fieser LF. Characterization of two 
substances isolated from an Indian shrub. J Am Chem Soc. 
1954; 76(14):3689–3693. 

24. Rogers D, Williams DJ, Joshi BS, Kamat VN, Viswanathan N. 
Structure of new triterpene ether from Salacia prinoides dc: x-
ray investigation of the dibromo derivative. Tetrahedron Lett. 
1974; 15:63-66. doi:10.1016/S0040-4039(01)82137-7   

25. Morikawa T, Kishi A, Pongpiriyadacha Y, Matsuda H, 
Yoshikawa M. Structures of new friedelane-type triterpenes and 
eudesmane-type sesquiterpene and aldose reductase inhibitors 
from Salacia chinensis. J Nat Prod. 2003; 66:1191-1196. 
doi:10.1021/np0301543 

26. Kishi A, Morikawa T, Matsuda H, Yoshikawa M. Structures of 
new friedelane- and norfriedelane-type triterpenes and 
polyacylated eudesmane-type sesquiterpene from Salacia 
chinensis LINN. (S. prinoides DC., Hippocrateaceae) and 
radical scavenging activities of principal constituents. Chem 
Pharm Bull. 2003; 51(9):1051-1055.  

27. Zhang Y, Nakamura S, Wang T, Matsuda H, Yoshikawa M. The 
absolute stereostructures of three rare D:B-friedobaccharane 
skeleton triterpenes from the leaves of Salacia chinensis. 
Tetrahedron. 2008; 64:7347–7352. 

28. Gunatilaka AAL, Dhanahbalsingham B, Karunaratne V, 
Kikuchi T, Tezuka Y. Studies on terpenoids and stereoids. Part 
27. Structure of a D: A-friedo-oleanane triterpenoid from salacia 
reticulata and revision of the structures of kokoonol and 
kokzeylanol series of triterpenoids. Tetrahedron. 1993; 
49:10397-10404.  

29. Kumar V, Mohammed IMW, Dharmasree BTW. 2lα, 26-
dihydroxy-D: a friedooleanan-3-one from salacia reticulata var. 
diandra (Celastraceae). Phytochemistry. 1985; 24: 2067-2069. 
doi:10.1016/S0031-9422(00)83123-4 

30. Hisham A,  Kumar GJ, Fujimoto Y,  Hara N. Salacianone and 
salacianol, two triterpenes from Salacia beddomei. 
Phytochemistry. 1995; 40:1227-1231. 

31. Hisham A,  Kumar GJ, Fujimoto Y,  Hara N. 20,29-
Epoxysalacianone and 6β-hydroxysalacianone, two lupane 
triterepenes from Salacia beddomei. Phytochemistry. 1996; 
42:789-794. doi: 10.1016/0031-9422(95)00943-4 

32. Tewari NC, Ayengar KNN, Rangaswami S. Structure of some 
crystalline components of Salacia Prenoides. Curr Sci. 1971; 
40:601-602. 

33. Somwong P, Suttisri R, Buakeaw A. A new 1,3-diketofriedelane 
triterpene from Salacia verrucosa. Fitoterapia. 2011; 82:1047-
1051. doi: 10.1016/j.fitote.2011.06.007 

34. Dhanabalasingham B, Karunaratne V, Tezuka YT, Gunatilaka 
AAL. Biogenetically important quinonemethides and other 
triterpenoid constituents of salacia reticulate. Phytochemistry. 
1996; 42:1377-1385. doi:10.1016/0031-9422(96)00886-2 

35. Ruphin FP, Baholy R, Emmanue A, Amelie R, Martin MT, 
Nyiwa NK. Antiplasmodial, cytotoxic activities and 
characterization of a new naturally occurring quinone methide 
pentacyclic triterpenoid derivative isolated from Salacia 
leptoclada Tul. (Celastraceae) originated from Madagascar. 
Asian Pac J Trop Biomed. 2013; 3:780-784. doi: 
10.1016/S2221-1691(13)60155-0 

36. Huang J, Guo Z, Cheng P, Sun B, Gao HY. Three new 
triterpenoids from Salacia hainanensis Chun et how showed 
effective anti-α-glucosidase activity. Phytochem Lett. 2012; 
5:432-437. doi:10.1016/j.phytol.2012.03.016 

37. Thiem DA, Sneden AT, Khan SI, Tekwani BL. 
Bisnortriterpenes from Salacia madagascariensis. J Nat Prod. 
2005; 68:251-254. doi:10.1021/np0497088 

38. Robert BB, William AH, William NS, Chad CS. Cyclic 
hemiacetals with seven-membered rings from an 
undescribed Salacia species from Monteverde, Costa Rica. J Nat 
Prod. 1999; 62:340-341. doi: 10.1021/np980345j 

39. Yoshikawa M, Murakami T, Shimada H, Matsuda H, Yamahara 
J, Tanabe G, Muraoka O. Salacinol, potent antidiabetic principle 
with unique thiosugar sulfonium sulfate structure from the 
Ayurvedic traditional medicine Salacia reticulata in Sri Lanka 
and India. Tetrahedron Lett. 1997; 38:8367–8370. 
doi:10.1016/S0040-4039(97)10270-2 

40. Yu MH, Shi ZF, Yu BW, Pi EH, Wang HY, Hou AJ, Lei C. 
Triterpenoids and α-glucosidase inhibitory constituents from 
Salacia hainanensis. Fitoterapia. 2014; 98:143–148. doi: 
10.1016/j.fitote-.2014.07.016 

41. Brice MM, Bruno NL, Diderot TN, Cyril A, Yanick FF, Silvère 
AN, Fabrice FB, Philip JR, Tsamo E, Sewald N, Laatsch H. 
Antiplasmodial sesquiterpenes from the seeds of Salacia 
longipes var. camerunensis. Phytochemistry. 2013; 96:347-
352.  doi: 10.1016/j.phytochem.2013.06.022 

42. Hisham A,  Kumar GJ, Fujimoto Y,  Hara N. 1β,15α-
Dihydroxyfriedelan-3-one, a triterpene from Salacia beddomei. 
Phytochemistry. 1996; 43:843-845. doi:10.1016/0031-
9422(96)00318-4 

43. Kawazoe K, Shimogai N, Takaishi Y, Rao KS, Imakura Y. Four 
stilbenes from Salacia lehmbachii. Phytochemistry. 1997; 
44:1565-1573. doi:10.1016/S0031-9422(96)00768-6 

44. Corsino J, Carvalho PRF, Kato MJ, Latorre LR, Oliveira 
OMMF, Araujo AR, Bolzani VDS. Biosynthesis of friedelane 
and quinonemethide triterpenoids is compartmentalized in 
Maytenus aquifolium and Salacia campestris. Phytochemistry. 
2000; 55:741-748. doi:10.1016/S0031-9422(00)00285-5 

45. Mohamad TAST, Naz H, Ratni SJ, Hussin K, Abd RMR, Adam 
A, Weber JFF. Chemical and pharmacognostical character-
ization of two Malaysian plants both known as Ajisamat. Rev 
Bras Farmacogn. 2013; 23:724-730. doi:10.1590/S0102-
695X2013000500002  



 SalaciaA Review on Medicinal Plant ______________________________________________________________________________________________  
 

Appl Food Biotechnol, Vol. 4, No. 1 (2017) ________________________________________________________________________________________9  
 

46. Carvalho PR, Silva DH, Bolzani VS, Furlan M. Antioxidant 
quinonemethide triterpenes from Salacia campestris. Chem 
Biodivers. 2005; 2:367-372. doi:10.1002/cbdv.200590016 

47. Somwong P, Suttisri R. Two new friedelane triterpenoids from 
Salacia verrucosa. Paper presented in 9th NRCT-JSPS Joint 
Semin on Nat Medicine in Pharmaceutical Sci, Chulalongkorn 
University, Bangkok. Thailand, 8-9 December, ٢٠١٠. 

48. Ramamoorthy J, Vanathy MR, Venkataraman S, Devi P. 
Phytochemical investigation and anti-inflammatory activity of 
Salacia reticulate. J Chem Pharm Res. 2010; 2(5):618-625. 

49. Rana GS, Surendra SR, Rajesh K, Usha, Aruna A, Govind PD. 
Nephroprotective role of Salacia chinensisin diabetic CKD 
patients: a pilot study. Indian J Med Sci. 2010; 64:378-384. 
doi:10.4103/0019-5359.100341 

50. Singh A, Duggal S. Salacia Species: Hypoglycemic principles 
and possible role in diabetes management. Integrative Med. 
2010; 9(4):40-43. 

51. Nadagouda SG, Karigar AA, Joshi VG & Sikarwar MS. 
Validated HPTLC method for mangiferin in Salacia chinensis. J 
Pharm Res. 2010; 1:1107-1109. 

52. Karunanayake EH, Welihinda J, Sirimanne SR, Sinnadorai G.  
Oral hypoglycaemic activity of some medicinal plants of Sri 
Lanka. J Ethnopharmacol. 1984; 11(2): 223- 231. 

53. Hiromi OE, Ozaki S. Hypoglycemic effect of 13-membered ring 
thiocyclitol, a novel alpha-glucosidase inhibitor from Kothala-
himbutu (Salacia reticulata). Biosci Biotechnol Biochem.  2008; 
72(7):1962-1964. doi:10.1271/bbb.80118 

54. Yoshikawa M, Pongpiriyadacha Y, Kishi A, Kageura T, Wang 
T, Morikawa T, Matsuda H. Biological activities of Salacia 
chinensis originating in Thailand: the quality evaluation guided 
by alpha-glucosidase inhibitory activity. Yakugaku Zasshi. 
2003; 123:871-880. 

55. Yoshino K, Miyauchi Y, Kanetaka T, Takagi Y, Koga K. Anti-
diabetic activity of a leaf extract prepared from Salacia 
reticulata in mice. Biosci Biotechnol Biochem. 2009; 
73(5):1096-1104. doi: 10.1271/bbb.80854    

56. Patwardhan A, Pimputkar M, Joshi R. Evaluation of antidiabetic 
property of extracts of different plant parts of Salacia chinensis 
Linn. J Biodivers Biopros Dev. 2014; 1:1-4. doi:10.4172-
ijbbd.1000107    

57. Chandra V, Rathi D, Rohini E. Effect of dehydrated Salacia 
prinoides on experimental mice and on NIDDM subjects. Indian 
J Sci Tech. 2011; 4:366-372. 

58. Minh TT, Anh N TH, Thang VD, Sung TV. Study on chemical 
constituents and cytotoxic activities of Salacia chinensis 
growing in Vietnam. Z Naturforsch. 2010; 65:1284-1288. 

59. Matsuda H, Yoshikawa M, Morikawa T, Tanabe G, Muraoka O. 
Anti-diabetogenic constituents from Salacia species. J  Tradit 
Med. 2005; 22(1):145-153. 

60. Sikarwar MS, Patil MB. Antihyperlipidemic activity of Salacia 
chinensis root extracts in triton-induced and atherogenic diet-
induced hyperlipidemic rats. Indian J Pharmacol. 2012; 
44(1):88-92. 

61. Kannaiyan M, Manuel VN, Raja V, Thambidurai 
P, Mickymaray S, Nooruddin T.Antimicrobial activity of the 
ethanolic and aqueous extracts of Salacia chinensis Linn. 
against human pathogens. Asian Pac J Trop Dis. 2012; 2:416-
420. doi:10.1016/S2222-1808(12)60194-7 

62. Govindaraj Y, Melanaphuru V, Agrahari V, Gupta S, Nema RK. 
Genotoxicity studies of magiferin isolated from Salacia 
chinensis Linn, Aca J Plant Sci. 2009; 2:199-204. 

63. Naveen A. Hepatoprotective activity of ethanolic extract of root 
bark of Salacia chinensis. J Pharm Res. 2010; 3:833-834. 

64. Koteshwar P, Raveendra KR, Allan JJ, Goudar KS, 
Venkateshwarlu K, Agarwal A. Effect of NR-Salacia on post-
prandial hyperglycemia: A randomized double blind, placebo-
controlled, crossover study in healthy volunteers. Phcog Mag. 
2013; 9:344-349. doi: 10.4103/0973-1296.117831 

65. Sumalatha RBP, Shwetha RB, Sadananda A. Studies on 
immunomodulatory effects of Salacia chinensis on albino Rats. 
J App Pharm Sci. 2012; 2:98-107. 

66. Jihong Y, Shaozhong L, Jingfeng S, Kobayashi M, Akaki 
J, Yamashita K, Tamesada M, Umemura T. Effects of Salacia 
chinensis extract on reproductive outcome in rats. Food 
ChemToxicol. 2011; 49:57-60. doi: 10.1016/j.fc-t.2010.09.031 

67. Radha R, Amritha VM. Role of medicinal plant Salacia 
reticulata in the management of type II diabetic subjects. 
Ancient Sci Life. 2009; 29:14-16. 

68. Yoshikawa M, Shimoda H, Nishida N, Takada M, Matsuda H. 
Salacia reticulata and its polyphenolic constituents with lipase 
inhibitory and lipolytic activities have mild antiobesity affects 
in rats. J Nutr. 2002; 132:1819-1824. 

69. Williams JA, Choe YS, Noss MJ, Baumgartner CJ, Mustad VA. 
Extract of Salacia oblonga lowers acute glycemia in patients 
with type 2 diabetes. Am J Clin Nut. 2007; 86:124-130. 

70. Im R, Mano H, Nakatani S, Shimizu J, Wada M. Aqueous 
extract of Kothala himbatu (Salacia reticulata) stems promotes 
oxygen consumption and suppresses body fat accumulation in 
mice. J Health Sci. 2008; 54(6):645-653. 

71. Rajashree R, Parineetha PB, Ravishankar MV. Effects of a 
mixture Of Salacia reticulata W. and Catharanthus roseus L. 
extracts in streptozotocin-induced juvenile diabetic rats. J 
Physiol Biomed Sci. 2011; 24:5-8. doi:10.1.1.392.217 

72. Kumara NKVMR, Pathirana RN, Pathirana C, Hypoglycemic 
activity of the root and stem of salacia reticulate var. β-diandra. 
Alloxan Diabetic Rats Pharmaceutical Biology. 2005; 43:219-
225. doi:1080/13880200590928780 

73. Shimada T, Nagai E, Harasawa Y, Watanabe M, Negishi K, 
Akase T, Sai Y, Miyamoto K, Aburada M. Salacia reticulata 
inhibits differentiation of 3T3-L1 adipocytes. J 
Ethnopharmacol. 2011; 136:67-74. 
doi:10.1016/j.jep.2011.04.012 

74. Navneet KS, Biswas A, Rabbani SI, Devi K, Khanam S. 
Hyrdoalcoholic root bark extract of Salacia oblonga prevented 
mitomycin-c induced sperm abnormality in wistar rats. 
Pharmacognosy magazine. 2009; 5:254-259. 

75. Palani SS, Raja SS, Kumar S, Nirmal SN, Kumar B, Senthil BS. 
Nephroprotective and antioxidant activities of Salacia oblonga 
on acetaminophen-induced toxicity in rats. Nat Prod Res. 2011; 
25:1876-1880. 

76. Kalaiarasi JMV, Rja M, Dass JA. The influence of aluminium 
chloride and extract of Salacia oblonga on biochemical 
parameters in Wistar albino rat. Int J Curr Res. 2011; 3:91-94. 

77. Rao MJP, Giri A. Antimicrobial activity of the extract of 
Salacia oblonga Wall. Recent res sci technol. 2010; 2(10):1-4. 

78. Rao TM, Murty PP. In-vitro antibacterial activity of Salacia 
oblonga Wall. Recent res sci technol. 2010; 2(6):71-75. 



Bagnazari et al_________________________________________________________________________________________________________________ 

 

10________________________________________________________________________________________ Appl Food Biotechnol, Vol. 4, No. 1 (2017)  
 

79. Wang J, Rong X, Li W, Yamahara J, Li Y. Salacia oblonga 
ameliorates hypertriglyceridemia and excessive ectopic fat 
accumulation in laying hens. J Ethnopharmacol. 2012; 142: 
221-227. doi:10.1016/j.jep.2012.04.048 

80. Nakata K, Taniguchi Y, Yoshioka N, Yoshida A, Inagawa H, 
Nakamoto T, Yoshimura H, Miyake S, Kohchi C, Kuroki M, 
Soma G.  A mixture of Salacia oblonga extract and IP-PA1 
reduces fasting plasma glucose (FPG) and low-density 
lipoprotein (LDL) cholesterol levels. Nutr Res Pract. 2011; 
5(5):435-442. doi:10.4162/nrp.2011.5.5.435 

81. Huang TH, Yang Q, Harada M, Uberai J, Radford J, Li GQ, 
Yamahara J, Roufogalis BD, Li Y. Salacia oblonga root 
improves cardiac lipid metabolism in Zucker diabetic fatty rats: 
modulation of cardiac PPAR-alpha-mediated transcription of 
fatty acid metabolic genes. Toxicol Appl Pharmacol. 2006; 
210:78-85. doi: 10.1016/j.taap.2005.07.020   

82. Shivaprasad HN, Bhanumathy M, Sushma G, Midhun 
T, Raveendra KR, Sushma KR, Venkateshwarlu K. Salacia 
reticulata improves serum lipid profiles and glycemic control in 
patients with prediabetes and mild to moderate hyperlipidemia: 
a double-blind, placebo-controlled, randomized trial. J Med 
Food. 2013; 16:564-568. 

83. Huang TH, Peng G, Li GQ, Yamahara J, Roufogalis BD, Li Y. 
Salacia oblonga root im-proves postprandial hyperlipidemia and 
hepatic steatosis in Zucker diabetic fatty rats: activation of 
PPAR-alpha. Toxicol Appl Pharmacol. 2006; 210:225-235. 
doi:10.1016/j.taap.2005.05.003 

84. Akase T, Shimada T, Harasawa Y, Akase T, Ikeya Y, Nagai 
E, Iizuka S, Nakagami G, Iizaka S, Sanada H, Aburada M. 
Preventive effects of Salacia reticulata on obesity and metabolic 
disorders in TSOD mice. Evid Based Complement Alternat 
Med. 2011; doi: 10.1093/ecam/nep052.  

85. Li Y, Peng G, Li Q, Wen S, Huang TH, Roufogalis BD, 
Yamahara J. Salacia oblonga improves cardiac fibrosis and 
inhibits postprandial hyperglycemia in obese Zucker rats. Life 
Sci. 2004; 75:1735-1746. 

86. Huang TH, He L, Qin Q, Yang Q, Peng G, Harada M, Qi Y, 
Yamahara J, Roufogalis BD, Li Y.  Salacia oblonga root 
decreases cardiac hypertrophy in Zucker diabetic fatty rats: 
inhibition of cardiac expression of angiotensin II type 1 
receptor. Diabetes Obes Metab. 2008; 10:574-585. doi: 
10.1111/j.1463-1326.2007.00750.x 

87. Ismail ST, Gopalakrishnan S, Begum HV, Elango V. Anti-
inflammatory activity of Salacia oblonga Wall. and Azima 
tetracantha Lam. J Ethnopharmacol. 1997; 56(2):145-152. 

88. Sekiguchi Y, Mano H, Nakatani S, Shimizu J, Wada M. Effects 
of the Sri Lankan medicinal plant, Salacia reticulata, in 
rheumatoid arthritis, Genes Nutr. 2010; 5:89-96. 
doi:10.1007/s12263-009-0144-3 

89. Sharma K, Bhagya N, Sheik S, Samhitha M. Isolation of 
endophytic Colletotrichum gloeosporioides Penz. from Salacia 
chinensis and its antifungal sensitivity. J Phyto. 2011; 3(6):20-
22. 

90. Phulwaria M, Shekhawat N, Rathore J, Singh R. An efficient in 
vitro regeneration and ex vitro rooting of Ceropegia bulbosa 
Roxb.-a threatened and pharmaceutical important plant of 
Indian Thar Desert. Ind Crops Prod. 2013; 42:25-29. 

91. Deepak KGK, Suneetha, G, Surekha C. A simple and effective 
method for vegetative propagation of an endangered medicinal 
plant Salacia oblonga Wall. J Nat Med. 2016; 70:115-119. doi: 
10.1007/s11418-015-0932-6  

92. Dhanasri G, Srikanth RM, Naresh B, Cherku D. 
Micropropagation of Salacia reticulata - an endangered 
medicinal plant. Plant Tissue Cult Biotech. 2013; 23(2):221-
229. doi: http://dx.doi.org/10.3329/ptcb.v23i2.17523 

93. Majid BN, Sampath KKK, Prakash HS, Geetha N. Rapid mass 
propagation of Salacia chinensis l., an endangered valuable 
medicinal plant through direct organogenesis. Indian J Sci 
Technol. 2016; 9:1-8. doi:10.17485/ijst/2016/v9i4/84743  

94. Flammang AM, Erexson GL, Mirwald JM, Henwood SM. 
Toxicological and cytogenetic assessment of a Salacia 
oblonga extract in a rat subchronic study. Food Chem 
Toxicol. 2007; 45(10):1954-1962. doi:10.1016/j.fct.2007.04.013  

95. Shimoda H, Fujimura T, Makino K and Yoshijima K. Safety 
profile of extractive from trunk of Salacia reticulata 
(Celastraceae). Shokuhin Eiseigaku Zasshi. 1999; 40(3):198-
205. doi:10.3358/shokueishi.40.3_198 

96. Ratnasooriya WD, Jayakody JRAC, Premakumara GAS. 
Adverse pregnancy outcome in rats following exposure to a 
Salacia reticulata (Celastraceae) root extract. Braz J Med Biol 
Res. 2003; 36:931-935. doi:10.1590/S0100-879X2003-
000700015 

97. Wolf BW, Weisbrode SE. Safety evaluation of an extract from 
Salacia oblonga. Food Chem Toxicol. 2003; 41:867-874. 

 
 

 


