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ABSTRACT: Rutin or quercetin-3-O-rutinose (C27H30O16) is an 

essential member of the flavonoid family, a classification of total 

components of plant phenolic compounds. Rutin is typically located in 

buck herb seeds. Broccoli fruits, especially citrus fruits, red apples, 

and berries and drinks such as beer, tea, and coffee. This bioflavonoid 

is accountable for imparting color and flavor to fruits and vegetables. 

Rutin is located in many other plants, such as participants of the 

Fagopyrum genera, F tataricum, usually regarded as tartarine 

buckwheat, is specifically prosperous in protein. It works as a coloring 

agent, meal, additive, and used in cosmetics. Also, rutin has a more 

potent therapeutic effect than other flavonoid derivatives and therefore 

it is used as a medication to deal with vascular diseases. Several 

metals such as mercury, aluminum, titanium, vanadium and nickel can 

be determined spectroscopically by rutin. Rutin incorporates a broad 

range of pharmacological properties. Traditionally, it is used as anti-

microbial, anti-fungal, and anti-allergic agents. However, the 

contemporary study proved its multi-spectrum pharmacological 

benefits for treating several chronic diseases, such as cancer, diabetes, 

high blood pressure, and excessive cholesterol. 

INTRODUCTION: Rutin or quercetin-3-O-

rutinose (C27H30O16) is an important flavonoid 

family, a class of chief components of plant 

phenolics 
1
. 

Structure and Chemical Properties of Rutin
1
: 

 Chemical formula C27H30O16 

 Molar mass = 610.52 g.mol
-1

  

 Appearance = solid 
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 Melting point = 2420C (4680 F, 515 K) 

 IUPAC Name: 2-(3,4-dihydroxy phenyl)-

5,7-dihydroxy-3- [α-L-rhamnopyranosyl -

(1→6)-β-D-glucopyranosyloxy] -4H-

chromen-4-one 

 
FIG. 1: CHEMICAL STRUCTURE OF RUTIN 
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Biological Sources of Rutin: Rutin is commonly 

found in buck herb seeds. Broccoli fruits, 

especially citrus fruits, red apples and berries and 

beverages such as beer, tea and coffee. This 

bioflavonoid is responsible for imparting color and 

flavor to fruits and vegetables 
2
. Rutin is also found 

in many other plants, such as Fagopyrum genera 

members. F. tataricum, commonly known as 

tartarine buckwheat, is particularly rich in protein. 

Dry buckwheat seeds contain up to 1.7 percent of 

rutin. In comparison, the common buckwheat seed, 

scientifically known as Fagopyrum esculentum, has 

only 0.01% of the rutin by dry weight. Rutin is also 

found in citrus fruits like oranges, lemons, limes, 

and grapefruit. Apples are full of routine. 

Buckwheat, most citrus fruits, figs, and black and 

green tea also contain rutin. 

Biological Uses: It acts as a coloring agent, food 

additive, and used in cosmetics. Also, rutin has a 

more potent therapeutic effect than other flavonoid 

derivatives. Therefore it is mainly used as a 

medicine to treat vascular diseases 
3
. Several metals 

such as mercury, aluminum, titanium, vanadium, 

and nickel can be determined spectroscopically 

using rutin. Its structural composition forms 

complexes with metal cations only and can also 

form stable complexes with metal oxy-ions. The 

rutin structure contains multiple hydroxyl groups 

Fig. 1. which form complexes with minerals and 

become the basis for rutin's determination from 

medicines, foods, and beverages. Rutin is a 

flavonoid, or vegetable dye, found in some 

vegetables and fruits. Apples are full of routine. 

Buckwheat, most citrus fruits, figs, and black and 

green tea also contain rutin. 

Pharmacological Actions: Rutin contains a  

wide range of pharmacological properties. 

Conventionally, it is used as an anti-microbial, anti-

fungal, and anti-allergic agent. The present focuses 

on the pharmacological potentials as studied in 

various experimental models in the past few years 
4
. 

TABLE 1: RUTIN PHARMACOLOGICAL ACTIONS 

S. no. Pharmacological activities Reference 

1 Central nervous system 1 

2 Sedative activity 2 

3 Anticonvulsant activity 3 

4 Anti-Alzheimer activity and treatment of hyperkinetic 

movement disorder 

4 

5 Antidepressant effects 4 

6 Analgesic and anti-arthritic activities 5 

7 Analgesic and antinociceptive effects 6 

8 Anti-arthritic effects 7 

9 Antidiabetic effects 7 

10 Anti-hypercholesterolemic effects 9 

11 Antiulcer effects 9 

12 Antiosteoporotic and antiosteopenic effect 9 

13 Anticataract and ophthalmic effect 9 

14 Diuretic effect 9 

15 Reproductive system 

Effect on sperm quality and male reproductive organs 

11 

 

16 Anticancer effects 12 

17 Antibacterial activity 12 

18 Anti-fungal activities 13 

19 Antimycobacterial activity 13 

20 Larvicidal activity 14 

21 Antimalarial activity 14 

22 Antiretroviral activity 15 

23 Antiviral activity 16 

24 Anti-fatigue activity 17 

25 Retinoprotective activity 18 

26 Cardioprotective effects 19 

27 Prevention of splenocyte apoptosis 20 

28 Hepatoprotective activity 20 
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Prevention of Neuro-inflammation: Rutin 

demonstrated a Neuroprotective effect on cerebral 

ischemia. Rutin administration caused impairment 

of "ischemic neuron apoptosis" due to 

embarrassment of p53 expression and lipid 

peroxidation and increased "antioxidant self-

defense enzymes” 
5
.  

It is helpful in hypoxic, glutamate, and oxidative 

stress. Reduction of 'neuron Flammarion' in a rat 

model of 'sporadic dementia of Alzheimer type and 

Neuroprotective effects in 'dexamethasone-treated 

mice' was observed rutin administration. 

Promote Neural Crest Cell Survival: The neural 

crest is an ancestor consisting of neuro potential 

and medium voltage. The treatment of rutin to the 

stem cell of neuronal apex improved its viability 

without altering cell differentiation that might be 

due to modulation of ERK2 and PI3K pathways 
6
. 

Sedative Activity: Rutin's CNS and behavioral 

training had been on thiopental-induced sleeping 

time and locomotor activity tests in mice. Rutin 

administrated intra peritoneal induced depressant 

motion on the central nervous system. The research 

confirmed rutin's CNS depressant activity was 

unlikely due to the GABAa receptors involvement 
7
. 

Anticonvulsant Activity: Rutin also possesses 

anticonvulsant activity and appears to be secure for 

patients with epilepsy. It does not alter the 

exercising of any of the administered antiepileptic 

drugs or demonstrates any adverse effects. 

Analgesic and Antinociceptive Effects: Rutin’s 

analgesic effect was studied through the hot plate 

test on Swiss albino mice, whereby rutin analgesic 

impact was once established. Moreover, it was 

once additionally proven that rutin exhibited 

peripheral and central antinociceptive activities 
8
. 

Anti-Arthritic Effects: Animals treated with rutin 

were determined with an extensive decrement in 

rheumatoid arthritis and Fanconi anemia using 

'oxygen radical overproduction.' In the rat model of 

arthritis, rutin prevented the acute and persistent 

degrees of inflammation. Rutin used to be most 

energetic in the chronic phase of inflammation. In 

an adjuvant arthritis rat model, rutin inhibited acute 

and chronic phases of inflammation. Rutin was the 

most active in the chronic stage of infection. Due to 

anti-fungal and anti-arthritic effects, rutin has a 

therapeutic impact on septic arthritis caused by 

Candida albicans. Moreover, in an independent 

study, rutin of inflammatory and catabolic markers 

was slowed down in osteoporotic lesions of 

Hartley’s guinea pigs 
9
. 

Anti Diabetic Effects: In the study, chronic rutin 

administration in streptozotocin-induced diabetes 

mice caused a reduction in plasma glucose, 

improved insulin levels, and restored glycogen 

content and glucose-degrading enzymes. 

Significant regeneration of islets of the pancreas 

with decreased lipid infiltration was determined in 

rutin-treated diabetic mice. Reduced fasting plasma 

glucose levels, glycosylated hemoglobin, peptide c, 

and malondialdehyde have been discovered in mice 

treated with streptozotocin and diabetes 
10

. Rutin 

averted the ranges of enzymes viz. ALT, AST, and 

LDH in the serum, liver, and coronary heart show a 

protecting effect on hepatic and cardiac toxicity 

related due to streptozotocin. Alteration in matrix 

metalloproteinase activity and safety to the kidney 

against streptozotocin-induced damage used to be 

observed 
11

. Rutin encouraged glucose uptake in 

the soleus muscle, and the impact used to be 

mediated via extracellular calcium and calcium-

calmodulin-dependant protein kinase II activation. 

An increase in intracellular calcium attention is 

involved in DNA activation, which rutin 

moderated. Rutin added for glycemic management 

with the aid of enhancement of insulin receptor 

kinase activity, as a result, ' insulin signaling 

pathway' that triggered which increases the GLUT4 

translocation and augmented glucose uptake 
12

. 

Anti-Ulcer Effects: A peptic ulcer is an infirmity 

that influences the substantial population in the 

world. Ulcers are found when disparity occurs 

among 'aggressive' and 'protective' factors at the 

luminal surface of the gastric epithelium. HCL, 

pepsins, non-steroidal anti-inflammatory drugs, 

Helicobacter pylori, bile acids, ischemia, hypoxia, 

smoking, alcohol, etc., consists of dynamic 

elements, whereas defensive factors comprise 

bicarbonate, a mucus layer, mucosal blood flow, 

P.G.s and growth factors. 

Antiasthmatic Activity and Other Associated 

Effects:  The antiasthmatic activity of rutin was 

studied in ovalbumin sensitized conscious guinea-
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pigs challenged with aerosolized ovalbumin where 

airway resistance occurs during the immediate 

phase and late-phase response used to be 

determined.  

Rutin substantially inhibited specific airway 

resistance and immediate-phase response along 

with the resistance of histamine, phospholipase A2 

and eosinophil peroxidase. There was reduced 

conscription of neutrophils and eosinophils into the 

lung. Use of rutin was additionally recommended 

in whooping cough along with nutritional vitamins 

C and K. In cats and whippets; rutin has been 

effectively used in the management of idiopathic 

chylothorax 
13

. 

Diuretic Effect: Quercetin, a metabolite of rutin, 

which is abundantly determined in hibiscus 

sabdariffa Linn acted on vascular endothelium, 

causing nitric oxide release, leading to growing 

renal vasorelaxation through developing kidney 

filtration 
14

. 

Reproductive System: Rutin, in a study, afforded 

to protect effect on damage to human sperm 

precipitated using lipid peroxidation. Rutin 

additionally demonstrated safety to testicular tissue 

and reproduction from oxidative stress found in 

type 1 diabetes mellitus along with amelioration of 

cyclophosphamide-induced reproductive toxicity 

and testicular ischemia-reperfusion-induced 

oxidative stress in rats
 15

. 

Neuroprotective Activity: In the mice model, 

rutin inhibited oxaliplatin-induced chronic painful 

peripheral neuropathy. Oxaliplatin is one of the 

essential platinum compounds used in colorectal 

cancer chemotherapy.  

However, it suffers from a drawback of peripheral, 

which seems to be challenging to treat. Rutin 

significantly decreased oxaliplatin-induced 

peroxidative changes in the spinal cord and lipid 

peroxidation along with inducible nitric oxide 
16

. 

Retinoprotective Activity: Effect of rutin on 

ocular blood flow by ‘colored microsphere 

technique' was determined. Electro-retinography 

was used to determine the b-wave recovery, a tool 

for estimation of retinal function recovery. Rutin 

increased ocular blood flow and demonstrated a 

remarkable effect on retinal function recovery 
17

. 

Pharmacokinetics: 

Absorption:  Rutin can attach to and traverse the 

small intestine. of The binding flavonoids to the 

intestinal wall components limits their absorption 

from the small intestine 
18

. 

Metabolism: Metabolites are 3, 4- di hydroxyl 

phenylacetic acid, 3, 4-dihydroxytoluene, m-

hydroxy phenylacetic acid, 3-methoxy-4- hydroxyl 

phenylacetic acid/homo vanillic acid, and quercetin 
19

. 

Excretion: About 10% in urine, rest unchanged in 

feces
 20

. 

CONCLUSION: Rutin has a wide range of 

pharmacological properties. However, the current 

study has shown its multi-spectrum pharmaco-

logical benefits for treating various chronic 

diseases, such as cancer, diabetes, high blood 

pressure, and high cholesterol.  
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