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 Background: Neonatal jaundice is a common clinical problem caused by the 
deposition of bilirubin in the tissue. Natural products have long been used to 
treat jaundice, and Iranian medicine can be a good source of natural treatments 
for this purpose. In this study, we investigate the mechanism of the effect of 
Cotoneaster, an Iranian herbal medicine, in the treatment of jaundice in neonates. 

Methods: We investigated every article that evaluated Purgative manna, 
Cotoneaster manna, or Cotoneaster in the treatment of neonatal jaundice. 
We searched the databases of PubMed, Scopus, Web of Sciences, SciELO, 
CNKI, and Google Scholar for English articles, and a search was also done 
in Persian in Magiran and Scientific Information Database (SID) published 
until August 2023. 

Results: The exact mechanism of Cotoneaster in reducing jaundice is not 
known, but the following mechanisms have been suggested .The most 
common mechanisms include increased urination, increased bile excretion 
from the liver, and increased defecation, as well as neutralizing the effects 
of oxidative agents and free radicals. 

Conclusion: Considering that most studies have stated that Cotoneaster 
combined with phototherapy is effective in treating jaundice and herbal 
medicines alone cannot treat jaundice. Therefore, identifying the 
mechanism of Cotoneaster in reducing jaundice can lead to the creation of 
methods to strengthen its effect. More detailed biochemical and 
pharmacological studies are needed to understand the mechanism of action 
of Cotoneaster in reducing neonatal jaundice. 
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Introduction 

aundice is common in infants and is the 

most common cause of hospitalization.
1
 

Neonatal Hyperbilirubinemia is the 

yellowish discoloration of the sclera, skin, 

and mucous membranes caused by bilirubin 

deposition.
2
 In severe cases, jaundice can 

damage the neonate's brain. In cases where 

the brain barrier is damaged, increased serum 

bilirubin levels can damage brain cells, 

especially the hippocampus, and brain nuclei, 

and lead to kernicterus.
3
 There are several 

ways to treat Jaundice, including blood 

transfusions, phototherapy, and Medicinal 

agents. Any of these may have adverse 

consequences. Despite the promising results 

of blood exchange and phototherapy for 

hyperbilirubinemia, there are reports of 

dehydration, corona infliction, bronze baby 

syndrome, impaired reproductive organs, 

diarrhea, and risky adverse effects like apnea 

or thrombocytopenia.
4,5,6

 Finding new 

methods to reduce the duration of treatment is 

one of the main concerns. In this regard, 

herbal medicines have recently been proposed 

as a new management strategy to reduce 

bilirubin levels.
6
 Availability, acceptability, 

and affordability are also important points for 

such a survey.
7
 In the past years, natural 

treatments, especially medicinal herbs, have 

been considered as side therapy in the 

treatment of jaundice. Many of the raw 

materials of these treatments are also used in 

the pharmaceutical industry.
3
 These treatments 

include prescribing less absorbent foods such 

as herbal products, the most important of 

which are Cotoneaster (Shire khesht) and 

Alhagi maurorum Medik (Taranjebin).
3
  

In terms of traditional medicine, due to its 

cold nature, many plants are used to treat 

jaundice by people and healers. These plants 

and their compounds reduce bilirubin in 

neonatal jaundice by different mechanisms.
8
 

Increasing the enterohepatic circulation and 

the activity of liver enzymes are among the 

mechanisms that have received more 

attention. Some plants directly degrade 

bilirubin and reduce serum bilirubin levels. 

Increasing the frequency of urination and 

defecation, which reduces intestinal-hepatic 

blood circulation, is another mechanism that 

has been specially considered for the use of 

Ziziphus jujube fruit.
9
 Cotoneaster is a 

yellowish-white substance that is obtained 

from the gum of a tree called purgative manna 

of the Rosaceae family. Ethnobotanical 

studies in Iran have shown that the use of low 

doses of Cotoneaster manna in mothers or 

newborns can be effective in treating jaundice 

in newborns.
9
 In addition, Khoshdel et al's 

study showed that the use of Cotoneaster 

along with the usual method can help reduce 

indirect bilirubin and shorten hospital stays.
10

 

Since the most common herbal medicine in 

reducing jaundice in neonates is Cotoneaster, 

this review study aims to investigate the 

mechanisms of action of Cotoneaster manna 

in reducing jaundice in neonates.  

Herbal medicines in the treatment of infant 

jaundice 

Several studies have been conducted on 

medicinal plants used to treat jaundice. Based 

on ethnobotanical evidence, six plant species 

from five families consisting of Ziziphus 

jujube Miller, Cotoneaster discolour, Fumaria 

parviflora, Alhagi graecorum Boiss, 

Chicorium, and intybus Hordeum vulgare, 

have been reported to be used to treat 

neonatal jaundice in Iran.
9
,
11

 Today, 

Cotoneaster manna is widely used in Iran. In 

addition, many clinical trials have suggested 

Cotoneaster manna as a good choice in the 

treatment and prevention of neonatal 

Jaundice.
12

 However, a combination of two or 

more of these herbs has been reported to treat 

neonatal jaundice. Although herbs and their 

compounds with different mechanisms of 

action reduce jaundice in neonates, in most 

cases they cannot be considered as an 

independent treatment. In the studies 

conducted, the use of plants and their 

compounds to reduce bilirubin has been 

recommended as a complementary treatment.
9
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Cotoneaster  

Cotoneaster manna is a sweet yellowish-white 

substance known as Purgative manna. It is a 

mild laxative that removes toxins from the 

liver, bile ducts, gall bladder and stomach and 

is the best medicine for patients with fever. 

Cotoneaster is used in many regions of Iran, 

including Khorasan, Fars, and Lorestan, as a 

traditional medicine to treat jaundice in 

neonates.
3
 Several studies have shown that the 

use of Cotoneaster by mothers and infants can 

lead to a reduction in bilirubinemia in 

infants.
13,14

 Based on the available evidence, 

Cotoneaster can be recommended as a 

standard product alongside phototherapy to 

reduce neonatal jaundice, and pharmacists 

should consider it.
9
 

Bilineaster 

Bilineaster solution is a purgative manna 

extract from the Cotoneaster isocolor plant. 

Each milliliter of this herbal medicine 

contains 300 mg of mannitol. This drug is 

administered orally and is absorbed in a small 

amount from the digestive tract, which leads 

to osmotic diarrhea and helps to eliminate the 

different isomers of bilirubin.
15

 According to 

the studies, Bilinaster drops are the most 

widely used herbal medicine in the treatment 

of infant jaundice in Iran. There are two 

possible mechanisms for the reduction of 

jaundice by Bilineaster drops. The first 

mechanism is attributed to mannitol, which 

constitutes 40-60% of Bilineaster. Mannitol 

causes osmotic diarrhea and increased stool 

frequency, thus increasing the excretion of 

bilirubin through the stool. The second 

mechanism of Bilineaster is the activation of 

liver receptors, which leads to increased 

clearance of bilirubin through the kidneys.
16

 

Possible side effects of herbal medicines 

The safety of medicinal herbs and low side 

effects have convinced many families to use 

these traditional and natural treatments to 

maintain their physical and mental health and 

treat diseases that affect their infants in the 

first two years of life.
17

 According to studies 

by Rafieian-Kopaei, et al., Fakhri, et al., and 

Fallah et al., Cotoneaster had no major side 

effects.
14,18-20

 Because Cotoneaster has a 

laxative effect, there is a theoretical concern 

that Cotoneaster manna may cause 

dehydration in infants by increasing bowel 

movements.
18

 

Components 

Cotoneaster manna is the most important 

component of Cotoneaster species, which 

produces a sweet source of manna.
21

 

Cotoneaster contains various carbohydrates 

and its main components are mannitol, 

glucose and sucrose.
14

 In some types of 

manna, there are various other compounds 

such as phenolic compounds, flavonoids and 

essential trace elements that have different 

effects on the human body. Chemical 

compounds of Cotoneaster species were 

analyzed by HPLC, which were ruin, ursolic 

acid, chlorogenic acid and hyperoised.
19

 

These phenolic compositions have excellent 

antioxidant activity that protects liver cells 

against oxidative stress. Treatment with 

ursolic acid decreased serum 

aminotransferase activity and total bilirubin 

level in rats. Chlorogenic acid is able to 

reduce aspartate aminotransferase, alanine 

transaminase, alkaline phosphatase, direct 

bilirubin, total bilirubin, and total bile acid.
19

 

Mechanism action of Cotoneaster manna 

The mechanism of reducing bilirubin has not 

yet been proposed for cottonseed, but it has 

been confirmed that this herbal compound 

causes the excretion of bilirubin through the 

stool and thus reduces jaundice of the 

neonates.
14

 But some other plants, such as  

H. vulgare, due to the presence of antioxidant 

phenolic compounds, reduce oxidative stress 

biomarkers and increase antioxidant 

biomarkers, and as a result, stop harmful tissue 

and biochemical changes in the liver and 

regulate the activity of liver enzymes.
22

 In fact, 

natural compounds such as medicinal plants 

with their antioxidant activity can reduce 

oxidative stress and prevent many diseases.
9
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The most comprehensive research on the 

mechanism of Cotoneaster was done by 

Fakhri et al., in 2019.
19

 we described four 

possible mechanisms. In previous studies and 

scientific sources such as Persian medical 

texts, the multiple functions of Cotoneaster in 

reducing the jaundice of newborns have been 

discussed according to its various compounds. 

1. The laxative effect of Cotoneaster 

manna can lead to an increase in intestinal 

transit and the excretion of more bilirubin in 

the digestive system of infants to reduce the 

liver-intestinal cycle.
23,14

  

2. Mannitol is the main source of sugar in 

Cotoneaster manna and helps reduce bilirubin 

in the digestive tract of newborns by inducing 

mild diarrhea.
24

  

3. The binding of some Cotoneaster 

compounds with bilirubin prevents the 

reabsorption of bilirubin in the intestinal-

hepatic circulation and reduces the bilirubin 

in newborns.
25,19

 

4. Flavonoids in Cotoneaster manna may 

affect bilirubin metabolism and reduce 

bilirubin levels by antioxidant activity.
9
 

Considering that the antioxidant activity of 

Cotoneaster fruits and leaves largely depends 

on the content of polyphenols such as 

flavonoids, caffeoylquinic, acids and 

procyanidins, these plant compounds play an 

important role in their antioxidant capacity.
21

 

It is generally assumed that sugar alcohols 

(especially mannitol) prevent the reabsorption 

of bilirubin through the intestine and 

excretion through the feces by affecting the 

liver cycle. Another part of the decrease in 

bilirubin level caused by the reduction of 

Cotoneaster can be attributed to the 

antioxidant effects of flavonoid compounds 

present in Cotoneaster. More detailed 

evaluations are needed for the therapeutic and 

laxative effects of Cotoneaster.
19

 More 

detailed physicochemical studies are needed 

to determine the mechanism of action of 

Cotoneaster compounds. 

Discussion 

Hyperbilirubinemia is one of the most 

common problems seen in newborns and 

appears in the first week of birth.
26

 Jaundice 

may cause serious complications such as 

kernicterus and lifelong disability.
27

 Herbal 

medicines have recently received special 

attention in the search for bilirubin-lowering 

substances.
11

 Rezapour et al., in a systematic 

review, evaluated the effect of herbal 

medicine on neonatal jaundice. Based on their 

results, Herbal medicines (especially 

Bilineaster) are most likely to be effective as 

adjunctive therapy along with standard 

treatments in the treatment of infant jaundice. 

These can lower bilirubin levels - days of 

hospitalization and re-hospitalization.
16

 The 

use of medicinal plants as preventive or 

protective agents is a topic that has emerged 

in the current literature from traditional 

systems such as Iranian medicine.
6
 Salehi  

et al., in a systematic review and Meta-

Analysis evaluated the effect of Cotoneaster 

manna on neonatal jaundice. Their meta-

analysis showed the positive effect of 

Cotoneaster manna on the treatment of 

neonatal jaundice.
28

 Fakhri et al., assessed the 

preventive effect of purgative manna on 

neonatal jaundice. Cotoneaster (Shire Khesht) 

is most popular in Persian medicine. The 

various effects of some Cotoneaster species 

manna include antioxidant, antibacterial, liver 

protection effects, and anticancer, as well as 

reducing serum bilirubin levels. Cotoneaster 

manna is used as a laxative in many parts of 

Iran and accelerates the passage of meconium. 

Neonatal jaundice has relatively expensive 

and sometimes invasive therapeutic 

interventions, and prevention of turning into 

severe cases can be one of the priorities of 

neonatal medicine.
19

  

The mannitol in Cotoneaster probably 

induces the photoexcretion of optical and 

structural isomers of bilirubin or enters the 

intestine by the metabolic cycle through feces, 

thereby reducing serum bilirubin levels.
29

 In 

his study, Khoshdel stated that the mechanism 

of Bilineaster is the result of the effect of 

mannitol, which leads to a decrease in 

bilirubin by decreasing the liver-intestinal 
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cycle and increasing excretion. He also 

proposed another mechanism that lowers 

serum bilirubin levels by activating the 

hepatic receptor.
10

 Fakhri et al., also identified 

mannitol as one of the main therapeutic 

compounds in Cotoneaster. According to 

Fakhri's study, a very small amount of 

mannitol is absorbed in the digestive system, 

part of which is excreted without metabolism 

through the urine, and some is metabolized to 

carbon dioxide in the liver.
30

 However, Rafian 

Kopaei et al., suggested the mechanism of 

action of Cotoneaster as an increase in the 

excretion of bilirubin in the stool without 

changing the frequency of defecation. 
14

 But, 

Ahmad shah et al., did not report a difference 

in the frequency of defecation in the 

intervention and control groups.
29

  

In general, there are various herbal 

medicines around the world to treat jaundice 

in neonates. Different mechanisms of action 

have been proposed for them, including 

activation of liver receptors that cause 

bilirubin clearance.
14

 The exact mechanism of 

action of Cotoneaster manna is not known. 

Further research is needed to determine the 

exact mechanism of the role of Cotoneaster 

manna in reducing bilirubin. 

Conclusion 

According to Persian medicine, Cotoneaster 

manna causes the excretion of bile from the 

liver and gall bladder and shows the 

mechanism of Cotoneaster manna in reducing 

serum bilirubin levels. In addition, the main 

compound of Cotoneaster manna is mannitol, 

which produces the most therapeutic effects. 

These traditional medicine measures help to 

understand the mechanism of the effective 

effect of Cotoneaster manna in the treatment 

of newborn jaundice. These data may provide 

a basis for starting the search for new 

compounds related to pharmacology, 

phytochemistry, and pharmacogenetics. Also, 

this can be considered in the development of 

new drugs in the future. However, the exact 

mechanism of Cotoneaster manna has not 

been investigated and further study is 

recommended to evaluate the mechanism. 
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