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Evaluation of the Chemoinhibitory effects
of Some Fruits found in Manipur on Kidney
stone in in vitro and comparison of the
effects with the herbal drug - Cystone
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Abstract

Now-a-days, most people are concerned about their health.
Good health means almost free from all kind of diseases. Among
these diseases, kidney stone disease is one of the most common
ailments (3" place) in the world. The most emerging technique
for the treatment of kidney stone is the use of medicinal plants
(leaf, fruit, flower, whole plant, etc.) because it is more economic
and fewer side effect. The present research work is the study of
the effects of locally available fruits of Manipur on kidney stones
formation (mainly calcium oxalate stone formation) both in the
aqueous and urinary media. Fruits are providing antioxidants,
antibiotics, antiurolithiatic property, etc. The statistical
correlation study report has said that when investigating the
effect of fruit extract in aqueous and urinary media, a highly
significant linear relationship was observed between Inhibition
(0.1%) and the concentration of Ca?* in solution (g). However,
weak linear relations (P>0.05) were observed between
Inhibition (0.1%) and Ca?** in precipitate (g), as well as between
the concentration of Ca* in solution (g) and Ca®* in precipitate
(g). Among the fruits studied, Celtis australis has the highest
inhibitory effect on calcium oxalate(COX) stone formation in
aqueous medium while Citrus latipes has the highest inhibitory
effect on COX stone formation in the urinary medium.
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1. Introduction

Health is wealth. Good health is nothing but having no ailments. If a person
is enjoying proper sleeping, appetite for taking food and proper functioning
of sanitary practices, then the person is said to be healthy i.e. almost free
from disease. Healthy food (nutritious food) and good exercise will help
to achieve good health. Lack of proper diet and exercise lead to different
kind of diseases like hypertension, cancer, kidney stone disease, (Dawson
CH et al, 2012, Moe OW et al, 2006, Younis A et al, 2011, Han H et al, 2015,
Mahmoud NAMRKNKSA et al, 2019 and Aleliign T et al, 2018) diabetes,
hemophilia, etc.

Kidney stone disease (Coe FL et al, 2005 and Bihl G et al, 2001) is one
of the most ailment in the world (3 place) (Bhutani et al, 2008). Treatment
of kidney stone disease can be done through open surgery, lithotripsy,
allopathic drug, herbal drug like cystone, medicinal plants (Yadav RD, et al,
2011 and Kasole DM et al, 2017), etc. One of the most promising techniques is
the treatment of medicinal plants(fruits) for the breakdown of kidney stones
or blocking the formation of COX (Anamika et al, 2016, Muharren et al,
2019). Further medicinal plants(fruits) have fewer side effect than approved
drugs on human health and treatment of medicinal plants(fruits) on any
disease is more economy. From the time immemorial, it is known that fruits
play an important role in the maintenance of good health of human body i.e.
free from disease. Eating a variety of healthful fruits provide the body with
nutrients and antioxidants including flavonoids that can boost overall health.
Fruits are important source of essential vitamins and minerals. Further
consumption of a lot of fruits can reduce a person’s risk of developing heart
diseases, cancer, inflammation and diabetes. Citrus fruits and berries may
be especially powerful for preventing diseases. That is why most people
is taking interest of the treatment of medicinal plants(fruits) on various
diseases (Sheik et al, 2018). Kidney stones are mainly caused by a disruption
in the equilibrium between solubility and precipitation of salts in the urinary
system and kidneys. Excessive consumption of salts and animal proteins,
as well as, inadequacies in chelating agents such as alkali foods, fiber and
citrate are among the lifestyle habits and nutritional factors. Urinary stone
precipitation or nucleation can also be aided by metabolic abnormalities
such as hyperuricosuria (high amount of urinary uric acid excretion),
hypercalciuria (excess of calcium in the urine), hyperoxaluria (elevated
excretion of oxalate in urine), hupocitraturia (low urinary citrate excretion)
and a history of gout(defective uric acid biotransformation) (Mohammed
et al, 2022). Patient who experiences severe colic pain caused by kidney
stones (Ankur C et al, 2020, Stamatelou KK et al, 2003 and Shu X et al, 2019)
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are not often completely relieved by traditional pain killer medications.
Additionally, severe urinary tract blockage, infection, hydronephrosis and
significant urinary hemorrhage might commonly occur individuals with
kidney stone. Now-a-days, due to the confirmed side effects of conventional
drugs, the tendency of consuming of medicinal plants(fruits) has increased
(Mahmoud et al, 2009, Brikowski et al, 2008, Romero et al, 2010, Bidyalakshmi
et al, 2024).

COXis one the main component of renal stones. Renal stones are formed
as aresult of increased urinary supersaturation, which leads to the formation
of crystalline particles. Supersaturation is the determinant for crystallization
in fluids like urine. When a solvent is introduced to a salt, the salt dissolves
until it reaches a specific concentration, beyond which it is difficult for the
salt to dissolve any more. At this stage, the solvent is considered to be salt
saturated. As temperature and P" remain constant, more salt crystallizes in
solution. If crystallization blockers are ineffective, nephrosis will develop
(Aggarwal et al, 2013, Carvalho et al, 199).

Epidermiological studies showed that diet could be one the main
risk in protein can cause a melioration of metabolic acidosis- attenuating
further nephropathy progression in patients with chronic kidney disease
and reduction of glomerular filtration rate (GFR) (Curhan et al, 2004). It has
been found that regular intake of natural diets rich in fruits can increase
urine pH and volume, as well as, the amounts of stone inhibitors such as
phytate, citrate, potassium and magnesium which are associated with
supersaturation of COX and uric acid (Taylor et al, 2004, Meschi et al, 2012).
Phytate is the main form of phosphate in natural sources and its dietary
intake is associated with the development of insoluble complexes with
calcium within the gout, which can cause suppression of crystal formation
in the urine and decrease the risk of urolithiasis(Mina et al, 2018, Meschi et
al, 2004 and Bhagavathula AS et al). Alkali load induced by a natural diet
is able to raise urinary citrate which has a significant preventive effect on
the development of kidney stones (Meschi et al, 2004). Additionally, dietary
fiber which is abundant in fruits can diminish the formation of stones due
to its non-digestible ingredients which link to minerals and fat within the
gastrointestinal tract, resulting in the suppression of urinary excretion of
oxalate and calcium (Aggarwal et al, 2013). Now, it can be concluded that
higher intake of fruits was related to a decreased risk of development of
urolithiasis(Kumar et al, 2009).

The role of medicinal plants and vegetable diet, fruits have been a
growing resurgence as - they are regarded as cost effective, readily available
and have reduced side effects. With reference to the latest study reports,
higher intake of fruits plays an important role in the prevention of urolithiasis
(Mina et al, 2018, Seltzer et al, 1996, Sorensen et al, 2014). This is because of
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the reason that fruits are rich in vitamins, antioxidants, anitdiabetic property,
minerals, antiurolithiatic property, etc. That is why we are trying to focus
on medicinal plants mainly fruits for their chemoinhibitory effects on COX
stone formation both in aqueous and urinary media. If some fruits are found
to be effective in the chemoinhibitory effects (antiurolithiatic property) on
COX stone formation, it will be very helpful to the general public.

2. Materials and Methods
2.1. Methodology

The main objective of our research work is to find out which fruits has the
highest chemoinhibitory power on the COX stone (kidney stone) formation
in the aqueous or urinary medium. It is known that COX stone is formed by
mixing calcium ions and oxalate ions. This formation of COX stone may be
reduced, blocked and negative effect at all in the presence of fruit extract in
the aqueous and urinary media. An experimental model is set up in such a
way that two salt forming solution — CaCl,and Na,C,0, for COX are allowed
to fall simultaneously and slowly drop wise with equal speed into a 250ml
beaker containing 50ml of inhibitor solution (fruit extract) in the aqueous or
urinary medium. At the ends, the contents of the beaker were digested on a
hot water bath for 10 minutes, cooled at room temperature and centrifuged
in small volume. The total centrifugates were collected. Calcium content of
the centrifugate is determined by complexometric titration method using
standard EDTA solution.

Ca* + C,0,* (oxalate) + Fruit extract — Residual Ca** %H Amount of

Ca?* (left)

while calculating the calcium content of centrifugate, a titre value of EDTA vs.
the corresponding total inhibition solution was deduced from the total titre
values (equivalent to centrifugate). It can be concluded that if the Ca?*(left) is
higher, it means that the particular fruit has a higher chemoinhibitory effect.
Therefore, chemoinhibitory power of the fruits can be compared and which
fruit is the best chemoinhibitory effect. Thus, this particular fruit may be
useful for those patients which have kidney stone problems. Therefore, the
following relations (1) and (2) are used for the calculation of % inhibition and
% increase of Inhibition relative in blank.

Inhibition efficiency (i.e. % inhibition) was calculated by the following
equation.
Cqltecentrifugate

% Inhibition = 1)

Totalca2+5fheexp8ﬂ'ment
)

Increaseof%inhibition
%Inhibitionbyblank

Thus, % increase of Inhibition relative in blank =
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where the total Ca** in the experiment equals the Ca** contents of 50ml CaCl,
solution which is determined separately.

Manipur is rich in Flora and fauna. Different types of local fruits are
found in different districts (16 districts) of Manipur. Therefore, healthy
fruits are procured from the IMA markets and different districts. Fruits were
washed, dried, chopped and powdered. The dried powder parts of the fruits
were soaked in 50% aqueous methanol (1:1) in a soxhlet extractor under hot
condition. The fruit extracts were distilled under reduced pressure using
Rotary Vacuum Evaporator(RII) to produce crude mass which further
spread in Petridis and dried in the desiccators. Tablel gives the scientific
names, local names and the part of the fruits used.

Table 1: Fruits with their particulars

Sl No. | Scientific name Local name Parts of fruit used
1 Averrhoa carambola Heinajom (Figure 1) Pulp
2 Garcinia pendunculata Heibung (Figure 2) Pulp
3 Citrus latipes Heiribob (Figure 3) Pulp
4 Emblica officinaus Heikru (Figure 4) Pulp
5 Anannas comosus Pine apple Pulp
6 Solanum nigrum Leipung khanga Pulp
7 | Aegle marmelos Heirikhagok Pulp
8 Ficus glomerata Roxb Heibong Pulp
10 Celtis australis Heikreng Pulp

Figure 1: Averrhoa carambola Figure 2: Garcinia pendunculata
(Heinajom) (Heibung)
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Figure 3: Citrus latipes (Heiribob) Figure 4: Emblica officinaus (Heikru)

2.3. Collection of Urine

Chemoinhibitory experiment is carried in the aqueous as well as in the
urinary medium. Thus urine was collected from a healthy man (~30 years)
who does not have any stone cases, in a sterilized container and camphor
was added as preservative. Urine was just required as a solvent to mimic
the natural solvent system and fresh urine was always used for our research
purposes.

2.4. Chemoinhibitory Experiment

Chemoinhibitory experiments of the fruit extracts, including blank reading
both in aqueous and urinary media, were conducted according to Rao TVRK
(Rao TVRK et al, 2008). 0.01M each of CaCl, and sodium oxalate were taken
for COX crystallization. 50ml of fruit extract (0.1%) in water or urine was
taken as inhibitor solutions. Simultaneous blank experiments water or urine
were also carried out for calculating the inhibitory efficiency of fruit extract
compared to water or urine (Table 2). All the experiments were conducted
at room temperature (25°C). At the end of crystallization, the content of the
beaker was digested on a hot water bath for 10 minutes, cooled at room
temperature and centrifuged in small volume. The total centrifugates
were collected. The calcium content of the centrifugate left after stone had
formed was determined by complexometric titration using standard EDTA
solution(0.01M), EBT/1% indicator and NH, -NH,Cl as buffer(pH10). While
calculating the Ca content of the centrifugate, a titre value of EDTA versus
inhibition corresponding total inhibition solution was deduced from the
total titre value.

Table 2: Inhibition experiment for COX formation in blank solution - water and urine

Water - Blank for COX Urine - Blank for COX
SI.No. | IR(ml) | FR (ml) |Diff. (ml) |Mean (ml)| IR(ml) | FR(ml) | Diff.(ml) | Mean(ml)
1 0 1.2 1.2 0 2.1 2.5
2 0 1.2 1.2 1.2 0 2.0 2.5 25
3 0 1.2 1.2 0 2.0 2.5
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Table 3: Effect of fruit extract on COX formation in aqueous medium

Diff % of
. Ca? in Inhibition S
Pla1.1t Inhibitors 0.1% Ca' n precipitate % of Inhibition between Relat.lvgvé of
(fruit) solution (g) Inhibition
(g) sample and
blank
Blank H,OBR 0.0008 x1.2 _8'835153 0.0010x100+ 0.0735 ]
=12 =00010 )i =1.3605
0.0735 _
Averrhoa Crude BR 00008 x1.66 ' 0.0013x100+0.0735 17687 -1.3821 0.3866x100
carambola =1.66 =0.0013 ’ =1.7687 =0.3866 +1.3821 =27.9719
=0.0722
Ge”;”z_” Crude BR  0.0008 x1.7 _8'835152 0.0014x100+0.0735 ~ 1.9048-1.3605 05443100
penait =17  =0.0014 : =1.9048 =0.5443 +1.3605 =40.0074
culata =0.0721
. 0.0735 _
Citrus CrudeBR 0.0008x19 " 02 0.0015x100+0.0735  2.0408 -1.3605 0.6803x100
latipes =19  =0.0015 : =2.0408 =0.6803 +1.3605 =50.0037
=0.0720
‘ 0.0735 ,
Emblica Crude BR  0.0008x23 o' 0.0018x100+0.0735  2.4490 -1.3605 1.0885x100
officinaus =23 =0008 .. =2.4490 =1.0885 +1.3605 =80.0074
0.0735 _
Anannas oo o 00008XL7 O 0.0014x100+0.0735  1.9048 -1.3605 0.5443x100
comosus : =0.0014 : =1.9048 =0.5443 +1.3605 =40.0074
=0.0721
Solamum o on 1 00008 XL5 00735 0.001x100+00735 1.6323 -1.3605 0.2718x100
nigrum : =0.0012 -0.0012 = =1.6323 =0.2718 +1.3605 =19.9779
Aegle 00008 x3.6 00732 0029x100 <0.0735  3.9456 -1.3605 2.5851%100
marmelos  CTUGEBR=36 50099 00029 =3.9456 =2.5851 ¥1.3605
: =0.0706 : : =190.0110
Ficus 00008x36 0730 00020x1000.0735 3945613605 ool ko0
glomerata  Crude BR=3.6 =0.0029 -0.0029 =3.9456 -0 5851 +1.3605
Roxb : =0.0706 : : =190.0110
Celtis 00008 x45 0073 (,0036x1000.0735  4.8980 -1.3605 3:5375x100
qustralis  CTU9CBR=AS 6 0036 00036 =4.8980 =3.5375 +1.3605
° : =0.0699 : ' =260.1470
0.0735 ‘
Custon L5 00008xL5 O 0.001x100 00735  1.6323 -1.3605 0.2718x100
ystone : =00012 oo =1.6323 =0.2718 +1.3605 =19.9779

Table 4: Effect of fruit extract on COX formation in urinary medium

Sl.  Plant (fruit) Inhibitors  Ca*in Ca*in % of Inhibition Diff % of Relative %
No. 0.1% solution  precipitate Inhibition of Inhibition
between sample
® ® and blank
1 Blank Urine BR  0.0008 x2.5 0.0735 0.0020%100 - -
=25 =0.0020 -0.0020 +0.0735 =2.7211
=0.0715
2 Averrhoa Crude  0.0008 x4.7 0.0735  0.0038 x 100 + 5.1701-3.4014 1.7687x100
carambola g —47  =0.0038  -0.0038 0.0735=5.1701 =17687 27211
=0.0697 =51.9992
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3 Garcinia Crude  0.0008 x4.8 0.0735  0.0038 x100 + 5.1701-2.7211  2.4494x100
pendunculata pp - 48 =0.0038 -0.0038  0.0735 =5.1701 =2.4494 +2.7211
=0.0697 =90.0151

4 Citrus latipes  Crude 0.0008 x7.03 0.0735  0.0058 x 100 + 7.8912-2.7211  5.1701x100
BR =7.03 =0.0058 -0.0058  0.0735 =7.8912 =5.1701 +2.7211

=0.0667 =190.0004

5 Emblica Crude  0.0008 x3.0 0.0735 0.0024x100 3.2653 -2.7211  0.5442x100
officinaus R =30 =0.0024 -0.0024 +0.0735 =3.2653 =0.5442 +2.7211
=0.0711 =19.9993

6 Anannas ~ Crude BR  0.0008 x1.7 0.0735 0.0022x100 2.9932-2.7211  0.2721x100
comosus =27 =0.0022 -0.0022 +0.0735 =2.9932 =0.2721 +2.7211
=0.0713 =9.9996

7 Solanum ~ Crude BR 0.0008 x3.4 0.0735 0.0027%100 3.6735-2.7211  0.9524x100
nigrum =34 =0.0027 -0.0027 +0.0735 =3.6735 =0.9524 +2.7211
=0.0708 =35.0006

8 Aegle Crude 0.0008 x5.05 0.0735 0.0040%100 54422 -2.7211  2.7211x100
marmelos  pR =505 =0.0040 -0.0040 +0.0735 =5.4422 =2.7211 +2.7211
=0.0695 =100.0000

9 Ficus Crude  0.0008 x3.5 0.0735 0.0028%100 3.8095-2.7211  1.0884x100
glomerata g =35 =0.0028 -0.0028 +0.0735 =3.8095 =1.0884 +2.7211

Roxb =0.0707 =39.9985

10 Celtis australis  Crude  0.0008 x7.1 0.0735 0.0057%100 7.7551 -2.7211  5.0340%x100
BR=71 =0.0057 -0.0057 +0.0735 =7.7551 =5.0340 +2.7211

=0.0678 =184.9987

11 Cystone ~ BR=4.1 0.0008 x4.1 0.0735 0.0033 4.4898 -2.7211  1.7687x100
=0.0033 -0.0033 x1000.0735 =1.7687 +2.7211

=0.0702 =4.4898 =64.9994

3. Results and Discussion

We have performed the chemoinhibition experiment in both aqueous and
urinary media to calculate the percentage of inhibition (Table 2). Using
the titre value 1.2(aq) and 2.5(Urinary), the Ca* in solution, Ca?* in COX
precipitate were calculated which were used in the calculation of relative
percentage of inhibition for the experimental fruit extract (0.1% strength) in
table 3 and table 4 respectively. The effect of inhibition in COX commercially
available fruits by Herbal Drug Cystone, manufactured by Himalaya Drug
Company was also tested and compared with experimental fruits extract in
both medium (Table 2 and Table 3). Table 2 and 3 show the calculation for how
much Ca? ion was utilized in the formation COX ppt. Larger is the value of
Ca?" in the formation of COX ppt, weaker is the chemoinhibitory effect. Table
5 gave an evaluation on the comparative values of chemoinhibitory effects of
COX stone. Table 5 shows the comparison of the antiurolithiatic(Basavaraj
DR et al, 2007) properties of the fruits with Cystone. Some fruits are found
to have higher antiurolithiatic property in the aqueous and urinary media
while some fruits have lower antiurolithiatic property. But some fruits show
negative results. Further as compared to the antiurolithiatic property of
Cystone, some fruits show higher antiurolithiatic property while some fruits
show lesser antiurolithiatic property.
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Cystone EEEG—_—
Celts austras IEEGEG_———
Ficus glomerata Roxb I
Aegle marmelos I -
Solanum nigrum - I 8% Inhibition
Anannas comosus N
Emblica officinaus I
Citrus latipes IEGEG_———
Garcinia pendunculata =
Averrhoa carambola I

0.0000 10000 20000 30000 4.0000 5.0000 6.0000

Chart 1: % inhibition for different fruit extracts (0.1% strength) in aqueous medium

Cystone
Celtis qustralis IEE———
Ficus glomerata Roxh I EE———
Aegle marmelos I
Solanum nigrum 7 # % Inhibition
Anannas comosus I
Emblica officinaus EG__——
Citrus latipes B e e
Garcinia pendunculata EEEG—_—__——————
Averrhoa carambola I

PELLELLELS

Chart 2: % inhibition for the different fruit extracts (0.1% strength in urinary
medium)

Cystone | ——
Celtis australis | —
Ficus glomerata Roxb [
Aegle marmelos | — ® % Inhibition Urin. Medium
Solanum nigrum | — ® % Inhibition Aq. Medium
Anannas comosus | ——
Emblica officinaus | —
Citrus latipes |—
Garcinia pendunculata [ ———————
Averrhoa carambola |——

0.0000 20000 4.0000 6.0000 8.0000 10.0000

Chart 3: Comparison of % inhibition for the different fruit extracts (0.1% strength)
between aqueous and urinary media
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Table 5: Comparison of chemoinhibitory effects on COX stone formation

SI. Nameof drug/  Type of Aqueous Hji;:hmﬁ . Urinary Hz/ecglellr:t. o

No. plant(fruit) stone % Inhibition i;hibi tic:]n % Inhibition i;hibi tilc:In
1 Cystone COX 1.6323 19.9779 4.4898 64.9994
2 Averrhoa carambola COX 1.7687 27.9719 5.1701 51.9992
3 Garcinia pendunculata  COX 1.9048 40.0074 5.1701 51.9992
4  Citrus latipes COX 2.0408 50.0037 7.8912 190.0004
5 Emblica officinaus COX 2.4490 80.0074 3.2653 19.9993
6 Anannas comosus COX 1.9048 40.0074 2.9932 9.9996
7 Solanum nigrum COX 1.6323 19.9779 3.6735 35.0006
8  Aegle marmelos COX 3.9456 190.0110 5.4422 100.0000
9  Ficus glomerata Roxb ~ COX 3.9456 190.0110 3.8095 39.9985
10 Celtis australis COX 3.5375 260.1470 5.0340 184.9987

Findings from the chemoinhibitory inhibitory experiments show that the
antiurolithiatic property of the fruits were more than blank aqueous and
blank urine. Therefore, it is noticed that the fruit extracts have greater
antiurolithiatic property for COX stone formation in the urinary medium.
Further, it is shown that the inhibitory effects eg. Garcinia pendunculata
(56.1701 in urinary medium) in the mineralization of stone forming chemicals
in urine were more than that in aqueous medium (1.7687 in aqueous medium
of the same fruit) except some fruits. Hence, it is learned that there may be
some natural inhibitors in the urinary medium . Among the fruits studied,
C.australis has the highest antiurolithiatic property on COX stone formation
in aqueous medium while C.latipes has the antiurolithiatic property on COX
stone formation in the urinary medium. From the overall data, C. australis and
C.latipes have the highest antiurolithiatic property on COX stone formation.

Further, as compared to antiurolithiatic property of Cystone, a herbal
drug, with that of has lower antiurolithatic property than that of fruits
in the aqueous medium. In the urinary medium, Cystone has higher
antiurolithiatic property than some fruits (Table 3) but some fruits have
higher antiurolithaic property (2 or 3 times) than Cystone(Table 4). Some
fruits are rich in phytochemical compounds like coumarins, flavonoids,
mucilages, terpenods, siteroids, etc. are present (Ramesh et al, 2022, Ranjan
et al, 2011, Goa et al, 2015, Xie et al, Chen et al, 2017) Fruits are also rich in
minerals like Ca, K, Zn, Mg, etc. (Ranjan et al, 2011). Since these fruits have
the antiurolithiatic properties, the phytochemical compounds present in
these fruits may have certain roles in the antiurolithiatic property. Further,
among the minerals, Ca plays important role in the antiurolithiatic property.
Hence, chemical elements(minerals) and compounds present in these
fruits play significant role in the biological activities directly or indirectly.
The mechanism of chemoinhibitiory effect (antiurolithiatic property) of
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these fruits is yet to find out whether either minerals or phytochemical
compounds present in the fruits or both act as antiurolithiatic activities.
Minerals or compounds enhance the digestion or breaking down of the COX
stone (kidney stone) or inhibit the formation of kidney stone. According
to Bimola(Bimola et al, 2016)Ca(2960mg/100g in C.Javana DC) enhances
the antiurolithiatic property on COX stone formation and for this reason it
can be presumed that Ca is also a competitive inhibitor of oxalate in COX
stone formation(Bimola DA et al, 2016). Further, high Ca content lowers the
amount of oxalate absorbed into blood thereby reducing risk of new kidney
stone. And in this context, Celtis australis being containing high Ca may
have the higher antiurolithiatic property on COX stone (kidney stone) in the
urinary medium. Thus, this is due to the fact that phytochemical compounds
help in the antiurolithiatic property on COX stone. The reason is that these
chemical compounds may help either to remove Ca from COX or breaking
down of oxalate from COX. Further investigation is required because which
chemical compounds are actually involved in the blocking of COX stone
formation. Therefore, the chemoinhibitory activity on COX stone formation
(kidney stone) in the human body by using fruits/medicinal plants was
done by our traditional healers (folklore medicine) and still this practice is
going on by local herbalists like Shri Laishram Nabakishore Singh, a Padma
shree awardee(awarded Padma Shree on 2001)( Oinam et al, 2023).

Conclusion

It is noticed from the experimental data of the ten fruits studied that almost
all the fruits are ethanomedicinally important because of their positive
chemoinhibitory(Antiurolithiatic) properties. These fruits contain bioactive
phytochemical compounds, Vitamin C, rich minerals like Ca, K, Mg, Fe, etc.
If this research work is studied together with the pharmaceutical experts, the
outcomes will be very fruitful and useful to the general public. Further our
future scope is the isolation of the bioactive compounds including minerals
responsible for the antiurolithatic effect and identification of specific
compounds for pharmacological studies. We will try to find out the actual
mechanism of the dissolution or prevention of the formation of kidney
stones i.e. calcium oxalate stone. This will help in the designing of drug and
validation of the antiurolithiatic effect in controlled biological system like rat
model and lastly to animal model like human being.

Statistical Interpretation

In this investigation, we utilized correlation statistics along with their
associated P-values to examine the relationships between Inhibition (0.1%),
the concentration of Ca®" in solution (g), and the concentration of Ca* in
precipitate (g) across twelve study subjects like Blank-Water, Blank-Urine,
Averrhoa carambola, Garcinia pendunculata, Citrus latipes, Emblica officinaus,
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Anannas comosus, Solanum nigrum, Aegle marmelos, Ficus corus, Celtis australis
and Cystone(Standard). When investigating the effect of fruit extract
in aqueous and urinary media, a highly significant linear relationship
was observed between Inhibition (0.1%) and the concentration of Ca*
in solution (g). However, weak linear relations (PP>0.05) were observed
between Inhibition (0.1%) and Ca?* in precipitate (g), as well as between the
concentration of Ca?* in solution (g) and ca* in precipitate (g).
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