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Cichorium intybus  L., commonly named chicory, is a perennial herbal plant of the dandelion family Asteraceae, mainly

seen with bright blue flowers, and seldom pink or white. Generally distributed in Asia and Europe, all the plants’ parts were

traditionally used in medicinal preparations due to their considerable contents of antioxidant phytochemicals thought to

have a beneficial impact in preventing and treating various illnesses such as fever, diarrhea, jaundice, and gallstones.

Different chicory types are grown for their salad leaves, chicons, or roots, and regularly used for inulin extraction, for

preparing coffee substitutes, or for feeding livestock.

This entry is based on a literature review (https://www.mdpi.com/2223-7747/10/2/216) and highlights the beneficial and

therapeutic action of chicory extracts and their confirmed or hypothesized mechanism of action in diabetes, hepatic

disorders, and cardiovascular disease, as indicated by the results of in vivo and in vitro studies, on cell lines, human and

animal models.
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1. Chicory Extracts and Their Natural Products Studied for Therapeutic
Potential in Diabetes

After checking the literature published before 2010, it resulted that there are no relevant studies regarding C. intybus roots

extracts and their potential benefits in managing diabetes. However, it was indicated that the whole chicory plant extract

possesses hypoglycemic and hypolipidemic properties.

Table 1 summarizes some of the later studies conducted to assess the chicory’s action in managing diabetes.

Table 1. Chicory extracts in diabetes and their potentially responsible effective compounds.

Extract Type and
Plant Part Type of Study Results

Responsible
Functional Natural
Products

References

Chicory seeds
powder decoction

in vivo, in T2D patients (19
men and 11 women)

- decrease fasting and
postprandial blood glucose

- caffeic acid,
chlorogenic acid,

chicoric acid

Chicory root
fructans

in vivo, in normal, and
obese diabetic and non-
diabetic murine models

- modulate body weight,
hyperglycemia, and

hypercholesterolemia
- inulin-type fructans

Chicory seeds
aqueous extract

in vivo, in murine diabetes
models

- inhibit the progression of
diabetes

- unspecified
antioxidant
compounds

Chicory leaves
hydroethanolic

extract

in vivo, in nicotinamide-
STZ–induced diabetes in

mice

- anti-hyperglycemic action,
improve serum insulin levels - lactucin

Chicory leaves
methanolic extract

in vivo, in high-fat-diet-
induced diabetes in mice

- enhance glucose metabolism
and impede meta-inflammation

- sesquiterpene
lactones (lactucin)

Inulin-type fructans extracted from chicory, Jerusalem artichoke, and blue agave have been tested in diabetic and non-

diabetic models for their effect on body weight, blood metabolites, and fecal bacteria. The results demonstrated that

fructans could modulate body weight, hyperglycemia, and hypercholesterolemia in obese and diabetic subjects. Thus,

dietary fructans have beneficial health effects in inhibiting risk factors linked to liver steatosis in diabetic patients .
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The effect of chicory seeds was also studied in glucose tolerance and the metabolic profile in diabetic rats. Late and early

stages of T2D were induced in murine models using STZ and a mix of STZ and niacinamide. The aqueous extract of

chicory seeds was administered 28 days through injections of 125 mg/kg body weight. The study’s results indicated that

chicory had a noticeable impact on inhibiting the progression of T2D and in hindering the evolution of associated

complications .

The effect of  C. intybus leaves over hyperglycemia was also studied together with other plants of Egyptian origin in

nicotinamide-streptozotocin–induced diabetic mice. The hydroethanolic extract of Cichorium intybus  L., as in the case

of Cassia acutifolia, Salix aegyptica, and Eucalyptus globulus extracts, indicated the greatest anti-hyperglycemic action

compared to the other examined plants, which is an action that was associated with a potential improvement of serum

insulin levels .

Chicory seeds were evaluated regarding their influence over postprandial blood glucose, fasting blood glucose, and

glycosylated/glycated hemoglobin in T2D patients (19 men and 11 women) with poor glycaemic control. The results

showed that chicory seed effectively decreases fasting and postprandial blood glucose of T2D patients. The results also

suggested that partially purified preparations of chicory seeds (seed powder decoction) are more valuable than crude

chicory seed powder .

Chicory leaves were also studied for their properties in preventing diet-related T2D. In 2016, a methanolic extract was

proven to inhibit interleukin secretion through the mitigation of NLRP3 inflammasome activation in T2D induced in mice

through highly lipidic diets. The anti-diabetic effect was expressed by enhancing glucose metabolism and impeding meta-

inflammation, which is a result triggered most likely by the plant’s content of sesquiterpene lactones such as lactucin .

Figure 1 shows some of the mechanisms of actions investigated regarding C. intybus’s effect in managing diabetes.

 

Figure 1. Mechanisms of action regarding chicory’s effect in managing diabetes.

2. Chicory Extracts and Their Natural Products Studied for Therapeutic
Potential in Hepatic Disorders

Although there are quite a few indications about chicory being beneficial in diabetes, there are some studies conducted

over the last 10 years on chicory’s potential of managing hepatic diseases. In Table 2, there are some summaries of the

studies conducted to assess the chicory’s action in managing hepatic disorders.

Table 2. Chicory extracts in hepatic disorders and their potentially responsible effective compounds.

Extract Type
and Plant Part Type of Study Results Responsible Functional

Natural Products References

Dried chicory
root

in vivo, in growing swine
models

- hepatoprotective action, potential
therapeutic action in metabolic

disorders
- inulin
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Extract Type
and Plant Part Type of Study Results Responsible Functional

Natural Products References

Chicory seeds
aqueous
extract

in vivo, in diabetes, and
oleic acid-induced
NAFLD and NASH

- alleviate hyperglycemia, reduce
lipidemic content, modulate insulin

resistance, alleviate NAFLD and
NASH

- caffeic acid,
chlorogenic acid, and

chicoric acid

Chicory root
fractions

in vivo, in high-fat-
induced NAFLD murine

models

- alleviate NAFLD via AMP-activated
protein kinase

- polysaccharides
(sorbin, glucose,

fructose, and glucitol)

Whole chicory
plant powder

extract

in vivo, in thioacetamide-
induced liver cirrhosis in

murine models

- reduce oxidative stress,
hepatoprotective action

phenolics, chicoric acid,
inulin

Chicory seeds were studied for their effect on diabetes and oleic acid-induced NAFLD and NASH. The aqueous extract of

chicory seeds (containing caffeic acid, chlorogenic acid, and chicoric acid) was able to simultaneously target

hyperglycemia, hyperlipidemia, insulin resistance, NAFLD, and NASH, possibly via modulation of peroxisome proliferator-

activated receptor-alpha and sterol regulatory element-binding protein-1c ratio .

To further investigate its hepatoprotective actions, C. intybus was studied for its ability to modulate the expression of liver

cytoskeletal proteins in growing pigs. It was shown that the dried chicory root and chicory inulin acts as hepatoprotective

due to their ability to regulate hepatic protein expression responsible for energetic metabolism. Moreover, having an

impact on lipid-lowering mechanisms, chicory’s compounds like inulin can help manage other metabolic disorders like

cardiovascular disease and diabetes. However, it was suggested that further clinical studies are needed to validate this

potential .

Isolated polysaccharides from chicory root, predominantly comprised of sorbin, glucose, fructose, and glucitol, were

studied in high-fat diet-induced NAFLD. After histopathological examination of rat livers, it was concluded that chicory

polysaccharides might be efficient in managing non-alcoholic fatty liver disease via AMP-activated protein kinase .

The whole plant was studied as well for its action in thioacetamide-induced liver cirrhosis. Diet-supplementation of chicory

powder has shown that it can protect against thioacetamide-induced liver damage, fibrosis, and cirrhosis by reducing

oxidative stress and disrupting the inflammatory pathway via AMPK/SIRT1/FXR signaling .

In  Figure 2, there are some mechanisms of action investigated regarding C. intybus’s effect in managing hepatic

disorders.

 

Figure 2. Mechanisms of action regarding chicory’s effect in managing hepatic disorders.

3. Chicory Extracts and Their Natural Products Evaluated for Potential
Therapeutic Potential in Cardiovascular Disease

As seen in  Table 3, after checking the literature published before 2010, it was found that there are only a couple of

relevant studies regarding  C. intybus root extracts and their potential benefits in managing cardiovascular diseases.

However, in Table 9, there are some summaries of the studies conducted to assess the chicory’s action in managing

cardiovascular disease.

Table 3. Chicory extracts in cardiovascular diseases and their potentially responsible effective compounds.
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Extract Type
and Plant
Part

Type of Study Results
Responsible
Functional Natural
Products

References

Chicory root
coffee

in vivo, in 27 healthy human
volunteers

- anti-thrombotic and anti-
inflammatory action

- phenolics, caffeic
acid

Whole
chicory
water

extract

in vivo, hyperuricemia induced
in quail models

- reduce risk factors of CVD by
lowering serum uric acid, reinstate

gut microbiota diversity
NA

Whole
chicory

plant

in vivo, in hyperlipidemic
murine models

- hypolipidemic, anti-lipotoxic,
antioxidant, and anti-atherogenic

action

- inulin, unsaturated
sterols, flavonoids,

polyphenol, and
tannins

Chicory
roots water-

soluble
extract

in vivo, on male Sprague-
Dawley rats and their lipid

metabolism

- lead to higher serum high-density
lipoprotein cholesterol and
generally lower low-density

lipoprotein cholesterol
concentrations

- inulin

Chicory
leaves water

extract

in vitro, lipid peroxidation
(LPO) and cyclooxygenase
(COX-1 and COX-2) enzyme

inhibitory activities

- inhibited LPO and COX- 1 and
COX-2, which can result in anti-
inflammatory and antioxidant

actions

- anthocyanins
(cyanidin-3-O-

glucoside)

Over the last 10 years, only a few studies indicated the chicory’s therapeutic value in managing cardiovascular diseases.

For example, in 2011, a group of researchers investigated the thrombosis preventive potential of chicory coffee

consumption. To study the potential cardiovascular benefits, 27 healthy volunteers drank 300 mL of coffee in the morning,

made from 20 g of ground chicory coffee, for 7 days. As a result, blood and plasma viscosity were substantially

diminished. Major improvements were noticed in red blood cell deformability with an overall antithrombotic and anti-

inflammatory action, which might be attributed to the chicory coffee’s phenolics, including caffeic acid .

In another instance, the whole chicory plant was administered as a diet supplement to Triton WR-1339-induced

hyperlipidemia in doses of 10 g/100 g diet for 4 weeks, and it was concluded that chicory acts as a hypolipidemic, anti-

lipotoxic, antioxidant, and anti-atherogenic factor. Moreover, it was suggested that, due to its power to regulate cholesterol

biosynthesis, lipogenic enzyme ACC, vascular inflammation, and redox status,  C. intybus  could protect against

cardiovascular and hepatic steatosis .

It has been proven that an elevated level of uric acid is an independent risk factor for metabolic syndrome, cardiovascular

disease, and kidney disease. In this sense, a recent study was published investigating chicory extracts’ power to

ameliorate hyperuricemia in quail. Quails suffering from hyperuricemia induced by high-purine diets were fed with chicory

extract at various doses. It was found that the chicory water extract reinstated gut microbiota diversity in quail models of

hyperuricemia and presented anti-hyperuricemia action, indicating that non-starch polysaccharides can enhance microbial

diversity. Moreover, high (16.7 g/kg chicory inulin water solution) and middle doses (6.6 g/kg chicory inulin water solution)

of chicory demonstrated a steady action of lowering serum uric acid in purine-induced hyperuricemia quails. Given this, it

is suggested that chicory extracts can help reduce risk factors of CVD .

In Figure 3, there are some mechanisms of action investigated regarding C. intybus’s effect in managing cardiovascular

disease.

 

Figure 3. Mechanisms of action regarding chicory’s effect in managing cardiovascular disease.
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4. Conclusion

According to the reviewed publications, it seems like chicory roots were the more intensively studied plant part of chicory

regarding the activity of its natural products in diabetes, hepatic disease, and cardiovascular diseases. It was shown that

chicory root extracts comprising inulin and inulin-type fructans are beneficial in the management of metabolic disorders

such as CVD and diabetes. Chicory root polysaccharides can exert hepatoprotective and preventive actions in NASH, can

control hyperglycemia, and present antithrombotic and anti-inflammatory action due to the chicory root’s phenolics like

caffeic acid. A few studies conducted on chicory leaves extracts suggest that chicory leaves are efficient in managing

diabetes due to their ability to improve glucose metabolism and the serum insulin level. On the other hand, chicory seeds

also present therapeutic benefits in diet and drug-related hepatic ailments and diabetes. 
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