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ABSTRACT 
Lithiasis is a medical term for the formation of calculi or stones in any part of the body. Even though, there are several 
traditional medicines available, 1 out of 25 Indians, specifically, north Indians, suffer from one or other type of lithiasis 
and thus there is a need to find out more alternative and/or traditional medicines; among which cryptogams could be 
one among them. Cryptogams are the plants that lack flowers or seeds and thus reproduce by spores. These generally 
include algae, fungi, lichens, mosses and ferns. Out of several advantages and applications of cryptogams in food 
industry, we, for the first time report their application in the field of medicine, specifically in treating or managing 
lithiasis. 
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INTRODUCTION  
Cryptogams 
Cryptogams are very crucial to sustain life on Earth as they 
contribute in our biodiversity and are one of the oldest 
groups of plant species that exist since Jurassic era. 
A.W.Eichler (1883) classified plants into two sub-
kingdoms namely Cryptogams with non-flowering, non-
seed-bearing plants; and Phanerogams with flowering and 
seed-bearing plants. Cryptogams are further classified into 
Thallophytes with algae and fungi; Bryophytes with 
mosses and worts; and Pteridophytes (also known as wing-
plants) with ferns. Cryptogams are completely primitive 
and are easily grown in moist conditions without any 
special care.  

Distribution in India 
In India,14.98% algae belonging to 7,411 species; about 
9% ferns (pteridophytes) belonging to 1,267 species; 
14.8% lichens belonging to 2,900 species are recorded as 
per 2021. Among them, 70 species of ferns and 540 species 
of lichens are endemic to India.  

 
Importance of Cryptogams 
Cryptogams are very crucial in maintaining the 
ecosystems. Algae are excellent at cleaning the 
environment, used as liquid fertilizer by repairing the 
nitrogen levels in soil and are food sources in several 

countries as they are healthy sources of carbohydrates, fats, 
proteins and vitamins (Lane, Derbyshire, Li, & Brennan, 
2014). Fungi are essential in making bread, wine, beer, 
cheese, etc. Mosses are used by certain birds in making 
their nests (Zenteno-Alegria et al., 2024). Algae, mosses 
and liverworts clean the environment by monitoring air 
pollution, preventing soil erosion by binding the soil and 
helps in soil formation over bare rocky surfaces (Gufwan, 
Peng, Gufwan, Lan, & Wu, 2025). Mosses are also 
indicators of mineral deposits and have high water 
retention capacity and thus used in packaging of plants 
(Lueth & Reski, 2023). Ferns are indicators of moisture 
regime of the area (DiMichele, Hotton, Looy, & Hook, 
2019). Most cryptogams are sources of drugs, medicines, 
perfumes, incessant, foodstuff, dyes, fertilizers, bio-
monitoring, etc. Lichens are source of nutrition for small 
living creatures like snails, termites, caterpillars, slugs, etc 
(Tian, Lu, Liang, Ding, & Xiao, 2025). 

Cryptogamic garden in India 
In India, the first cryptogamic garden was inaugurated on 
July 11, 2021 at Deoban, Uttarakhand, Dehradun district in 
an area of 3 acres at a height of 2,700 m. This garden 
houses around 76 species of lichens, ferns and fungi.  

Lithiasis 
Lithiasis can be defined, in the present scenario, as the 
presence of calculi or stones that are formed due to 
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crystallization of the substances that are present in the 
body. Lithiasis has various names basing on the part where 
such stones are present, causing hurdle to that particular 
part/organ.  

Types of Lithiasis 
Lithiasis is of various types depending on the origin of 
calculi, its presence and formation. Among the various 
types of lithiasis, urolithiasis is most common (Bartges & 
Callens, 2015), especially in India, because of the food 
habits that most of the Indians follow. Basing on the 
organ/tissue at which the calculi occur, various types of 
lithiasis are mentioned in Fig 1.  

Calculi formation 
Calculi can be formed due to the accumulation of one or 
more chemicals, which is responsible for the size of the 
calculi and intensity of the lithiasis. The general 
mechanism behind the calculi formation is humans is 
shown in Fig 2. Various internal and external factors 
promote the calculi formation. Such factors include the 
dietary indiscretion; presence of metabolic diseases such 
as obesity, diabetes, hypertension, etc.; variations in 
geographical location (as environment play an important 
role on human health); microbial influence (caused by 
bacteria, virus, etc.); xenobiotics and genetic 
predisposition (Daudon, Frochot, Bazin, & Jungers, 2018; 
Pazos Perez, 2018). 

Over consumption of unwanted or certain dietary 
constituents such as calcium, magnesium, phosphate, 
many proteins, lipids, cholesterol, etc. and wrong 
combinatorial cooking of certain foods like spinach and 
tomato also increase the chance of calculi formation 
(Alivisatos & Basba, 1965; Das et al., 2017; Grantham, 
1968).  

Few metabolically diseased conditions such as obesity and 
diabetes increase the concentrations of calculi-stimulating 
elements in the body and as a consequence calculus is 
formed. Variations in geographical location induce 
metabolic deviations that contribute to the calculi 
formation. Factors such as genetic predisposition and 
microbial influence of bacteria and virus induce gene 
mutations that block the pathways of metabolites, leading 
to metabolite/protein accumulations causing metabolic 
imbalance and finally condensed to form a dense like 
structure, known as calculus (Howles & Thakker, 2020).  

Randall’s plaques mediate calculi formation (Daudon, 
Bazin, & Letavernier, 2015). All the accumulated 
metabolites induce crystal nucleation, then aggregate via 
fixation or secondary nucleation (Ratkalkar & Kleinman, 
2011) and finally aggregate to form a calculi and presence 
of such calculi leads to lithiasis.  

Causes of Lithiasis 
In recent times, lithiasis is also considered as a lifestyle-
mediated disease as change in lifestyle lead to the cause 

and/or cure for lithiasis depending upon the severity of the 
disease. Several factors lead to lithiasis and most common 
include the presence of high crystal or calculi-forming 
substances such as calcium, oxalate, uric acid, cystine, 
struvite etc. in the body (Gurvits & Lan, 2014; Send, 
Jakob, & Eichhorn, 2014). High dietary consumption of 
these calculi-forming substances may worsen the disease. 

Risk factors for lithiasis 
Factors that increase the risk of calculi formation or 
lithiasis include family or personal history; dehydration or 
not drinking of sufficient water; consumption of high 
protein, sodium and sugar rich foods; high obesity and 
BMI (body mass index); digestive disease and surgery that 
disturb calcium absorption in the body; other medical 
conditions such as cystinuria, renal tubular acidosis, 
hormonal imbalance, UTI (urinary tract infections), etc. 
and certain supplements and unprescribed medications 
(Ferrari et al., 2007).  

Treatment 
Treatment of lithiasis largely depends on the size, location 
and number of the calculus. Calculi with size greater than 
8 mm are always dangerous and even more if they are 
infected and need an immediate surgery. Recent 
technology and research has helped to remove the calculi 
using Ureteroscopy (De Coninck et al., 2020) and 
Extracorporeal Shock Wave Lithotripsy (ESWL) (Yi, Li, 
& Hu, 2023); even calculi with size less than 2 mm also 
can be removed using percutaneous nephrolithotomy 
(PCNL) (Alken, 2022). However, due to the presence of 
risk factors behind these techniques and also due to the 
lack of proper identification in the early stages, most of the 
doctors prefer surgery and thus lithiasis has become a very 
serious issue since ages. 

Lithiasis in traditional medicine has been treated from 
ancient days using many angiosperms (Tienda-Vazquez et 
al., 2022) but no cases of gymnosperms have been 
reported. However, there are very few reports, but no 
recent reports, exist on the cryptogams that are used in 
treating lithiasis. 

Cryptogams in treating lithiasis 
Among cryptogams, algae and fungi are most commonly 
used as food and medicine (Sathasivam, Radhakrishnan, 
Hashem, & Abd Allah, 2019; Slusarczyk, Adamska, & 
Czerwik-Marcinkowska, 2021) but very few reports do 
exist in their medical usage for treating lithiasis. However, 
usage of other cryptogams in treating lithiasis is also not 
much reported. The cryptogams that are used in treating 
lithiasis, their family, common name and part used for 
treatment with reference are included in Table 1.  

Phylogeny of cryptogams that are used in treating 
lithiasis 
The cryptogams that are used in treating lithiasis were also 
tested for their evolution and evolutionary relationships 
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using a phylogenetic tree (Nadella, Hernandez-Baltazar, 
Nannepaga, Gorthi, & Martinez-Fong, 2020). 
Phylogenetic tree, generated using bioinformatics 
software, shows us very clearly that Spirulina alone is 
separated and the rest are all together but separated at 
various stages of their evolution. However, they all show a 
very close genetic relationship. Only Spirulina existed as 
such since ages. The phylogenetic tree of cryptogams that 
are used in treating lithiasis are mentioned in Figure 3.  

Lithiasis is becoming a severe health problem in certain 
areas especially in the uneducated families in several parts 
of India. Several indigenous plants have been used as a 
home remedy since ages as a method to treat or prevent 
lithiasis (Bencheikh et al., 2021). However, such 

indigenous treatment includes only the usage of certain 
angiosperms and specifically phanerogams. Study on 
cryptogams has been increasing recently and we, for the 
first time, report the usage of such cryptogams for lithiasis 
which would be of great interest to the researchers working 
in botany and specifically in lithiasis.  

CONCLUSION 
The present paper is the first review report that highlights 
the types of lithiasis, calculi formation and various 
cryptogams that are used as an indigenous or traditional 
medicine in treating lithiasis. To the best of our knowledge, 
this is the first review of such type highlighting the 
cryptogams in treating lithiasis and would be of great use 
to the researchers in such fields.

FIGURES AND TABLES: 

Fig 1. Types of lithiasis and their place of origin 
 

 
 

 

Fig 2. Mechanism of calculi formation 
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Fig 3. Phylogenetic tree of cryptogams used in lithiasis 
 

 
 

Table 1: Names of cryptogams that are used in treating lithiasis 
 



Cryptogams in treating Lithiasis: A brief study 

IJDDT, Volume 16 Issue 42s, 2026 Page 438 

Sl 
No 

Name Family Common 
name/type 

Part 
used 

Treatment Ref 

1 Adiantum 
capillus-
veneris 

Adiantaceae Maiden hair 
fern 

Whole 
plant 

Cholelithiasis, 
Nephrolithiasis, 

Urolithiasis 

(Ahmed, Wadud, 
Jahan, Bilal, & 
Hajera, 2013; 

Dehdari & 
Hajimehdipoor, 

2018) 
2 Asplenium 

adiantum-
nigrum 

Aspleniaceae Black 
spleenwort 

Leaves, 
rhizome 

Calculus (M. Mannar Mannan, 
2008) 

3 Asplenium 
falcatum / 
Asplenium 
adiantoides 

Aspleniaceae Spleenwort Whole 
plant, 
Seed 

Nephrolithiasis (M. Mannar Mannan, 
2008) 

4 Asplenium 
scolopendrium 

Aspleniaceae Spleenwort Fronds Urolithiasis (Afroz Alam, 2015) 

5 Caulerpa 
scalpelliformis 

Caulerpaceae Green 
seaweed 

 Kidney stones (N. Chandra Lekha, 
2015) 

6 Ceterach 
officinarum / 
Asplenium 
ceterach 

Aspleniaceae Rusty back 
fern 

Rhizome Calculus (Maisto et al., 2023) 

7 Cetraria 
islandica 

Parmeliaceae Iceland 
moss 

 Uterine & 
kidney stones 

(Sanchez, Urena-
Vacas, Gonzalez-

Burgos, Divakar, & 
Gomez-Serranillos, 

2022) 
8 Cladonia 

pyxidata 
Cladoniaceae Cup moss  Kidney stones (Stuart D. Crawford, 

2015) 
9 Cladonia 

rangiferina 
Cladoniaceae Reindeer 

lichen 
Whole 
plant 

Kidney stones (Jayashree Rout; 
Ashish Kar; Upreti, 

2005) 
10 Conocephalum 

conicum 
Conocephalaceae Liverwort Leaves Gall stones (Afroz Alam, 2015) 

11 Dictyopteris 
justii / 

Dictyopteris 
polypodioides  

Dictyotaceae Brown 
seaweed 

 Urolithiasis (Melo et al., 2013) 

12 Drynaria 
quercifolia / 

Agalomorpha 
quercifolia 

Polypodiaceae Oak-leaf 
fern 

 lithiasis (Nutchanart 
Prayadsub, 2011) 

13 Equisetum 
ramosissimum 
subsp. debile 

Equisetaceae Pteridophyte All parts 
Aerial 
parts 

Urolithiasis (Boeing, Tafarelo 
Moreno, Gasparotto 

Junior, Mota da 
Silva, & de Souza, 

2021) 
14 Eucheuma 

striatum / 
Kappaphycus 

striatus 

Solieriaceae Red 
seaweed 

 Urinary stones (Jian-Ming Ouyang, 
2005) 

15 Laminaria 
japonica / 

Laminariaceae Brown algae  Urolithiasis (Deng & Ouyang, 
2007; YanyunGao, 
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Saccharina 
japonica 

Zhang, & WenjieJiao, 
2019) 

16 Lemmaphyllum 
carnosum 

Polypodiaceae Epiphytic 
fern 

Fronds Nephrolithiasis 
& Urinary 
calculus 

(Rao, 2009) 

17 Lygodium 
japonicum 

Lygodiaceae Fern Spores Kidney stones (Cho et al., 2014) 

18 Parmotrema 
perlatum / 
Parmelia 
perlata 

Parmeliaceae Black stone 
flower 

 Kidney (A Abdullah, A 
Hamid, A Ali, A 
Ansari, & Alam, 
2007; Sharma, 

Sharma, & Dobhal, 
2012) 

19 Parmotrema 
nilgherrense 

Parmeliaceae   Kidney stones (Singh, D.K., Lehri, 
& A.K., 2015) 

20 Polytrichum 
commune 

Polytrichaseae Hair moss Leaves Kidney and 
Gallbladder 

stones, bilary 
caliculi 

(Drobnik & 
AdamStebel, 2015) 

21 Ramalina 
bourgeana / 

Niebla 
bourgeana 

Ramalinaceae Lichens Aerial 
parts 

Renal lithiasis (S.D. Crawford, 
2019) 

22 Sargassum 
fluitans 

Sargassaceae Brown gulf 
weed 

 Any Lithiasis (Frank S. D'Amelio, 
1998) 

23 Sargassum 
wightii 

Sargassaceae Brown 
seaweed 

 Urolithiasis (Sujatha, Singh, 
Vohra, Kumar, & 
Sunitha, 2015) 

24 Spirulina Spirulinaceae Blue green 
algae 

 Nephrolithiasis (Al-Attar, 2010; 
Farooq et al., 2005) 

25 Xanthoria 
parietina 

Teloschistaceae Lichens Aerial 
parts 

Renal lithiasis (González-Tejero, 
Martínez-Lirola, 

Casares-Porcel, & 
Molero-Mesa, 1995) 
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