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INTRODUCTION

Herbal medicine refers to medicinal plants in folk medicine to prevent and treat various
diseases, the history of herbal plant applications dates back to the ancient time. Herbal
phytochemical screening showed numerous bioactive compounds with various biological
activities such as alkaloids, polyphenols, essential oils, tannins, quinones, sterols, saponins,
etc. The medicinal plants represent good sources of new, safest, biodegradable, and
renewable drugs with availability and low costs. Recently, in drug discovery, medicinal plant
products were strongly employed and they encompass one-third of traditional products.
Patients widely use herbal products to treat joint, skin, gastric, hepatic, respiratory and heart
disorders, and also can act as anti-fever, anti-cancer, and anti-proliferation. The Kkidneys,
ureter, urinary bladder, and urethra constitute the urinary system. The kidneys are responsible
for maintaining fluid and electrolyte balance, removing waste and extracellular fluid, and
assisting in the prevention of hypertension. The kidneys are two bean-shaped organs situated
on either side of the vertebral column in the posterior abdomen, just below the level of the
diaphragm. Most individuals have two kidneys, each one between the level of the twelfth
thoracic and third lumbar vertebrae. The right kidney is slightly lower than the left kidney
and is placed under the liver. The kidneys are protected in this location, known as the
retroperitoneal space, by surrounding flank and back muscles, fat, and fascia. [1] Each kidney
is covered by a thin smooth fibrous membrane called a renal capsule. The renal capsule acts
as a protective layer and contains pain receptors. It also serves to prevent kidney swelling. [2]
The kidney is divided into two main areas:- * Renal Cortex: A light outer area ¢ Renal
Medulla: A darker inner area The medulla has 8 or more renal pyramids, which are cone-
shaped parts. Renal columns are the spaces between the pyramids. The renal nerves and
arteries enter through the hilum of the kidney. It's also where the ureter and renal vein exit.
Lymphatic vessels enter and exit through the hilum as well. The functional unit of the kidney
is the nephron. Each kidney contains more than one million nephrons that perform all
filtration, secretory, and reabsorption functions. Metabolic end products, unwanted
substances or excessive ions such as potassium, sodium, hydrogen or chloride are cleansed
from the blood plasma by the nephrons. Healthy nephrons accomplish three major functions:-
« Filtration of water-soluble substances. * Reabsorption of filtered water, electrolytes and

nutrients. ¢ Secretion of excess substances or waste into the filtrate. [3]
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Kidney Stones

Currently, the kidneys and urinary system problems predominate which led to life
threatening. Renal diseases are the main reason for kidney failure, cardiovascular diseases,
and premature mortality. Nowadays, the world ratio prevalence of kidney problems is
elevating day by day. Among the urinary tract diseases, kidney calculi are the most prevalent
kidney problem, leading to strong pain closing the flow of urine through the urinary tract,

severe hemorrhage, and other risks due to their need to take or break by operation.
A. Calcium Stone

Men are more likely than women to develop calcium stones, which account for 75 to 85
percent of all stones. Calcium can build up to an excess in the human body as a result of a

high calcium intake from food and supplements.
B. Uric Acid Stone

Uric acid stones make up 5 to 10% of all stones, and they are more common in men. Uric
acid stones are formed when there is a high quantity of uric acid in the urine. When there is

problem in purine metabolism, excess of uric acid is formed.
C. Struvite Stone

Struvite stones makeup 10 to 15% of all stones, are mostly encountered in women, and have
been connected to urinary tract infections. Struvite stones occur when the kidneys become
infected. [7]

D. Cystine Stone

Cystine stones account for 1% of all stones and are seen in people who have cystinuria, a
genetic condition. Cystinuria (cystine stones) is an autosomal recessive disorder caused by an
inborn mistake in the transfer of the dicarboxylic acids cystine, ornithine, lysine, and arginine
(COLA).
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Types of Kidney Stones
Calcium Uric Acid Struvite
Stones Stones Stones

Fig.1.Types of stones

MATERIALS AND METHODS

Collection, Authentication and Storage of Leaves: The leaves have been collected from

local market, with the help of field Botanist.
Authentication:

The leaves have been authenticated by Dr. H. S. Gaur University, Department of Botany,
Sagar (M.P). Herbarium number Bot/Her/B1/1364, (Ref. no. Bot/169).

Extraction Process

» Petroleum Ether

» Ethanol

Petroleum ether extraction:

The dried and powdered leaves were packed in a soxhlet apparatus and extracted with
petroleum ether at 60-80°C for 36 hours. Extraction completion was confirmed by pouring a

drop of extract from the thimble on a filter paper, which did not reveal any oil spots.
Ethanol extraction:

After completely evaporating the petroleum ether, the leaves were extracted with semi polar
solvent (ethanol) and then packed in a soxhlet apparatus at 60°C temperature for 36 hours and
completion of extraction was confirmed by poured a drop of extract from the thimble on a
filter paper, which does not show the presence of any oil spot on that. And, this indicated the
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complete exhaustive testing of leaves. The alcoholic extract was concentrated and dried.

Semisolid extract was obtained. 2¢-%¢]
Phytochemical Analysis

Qualitative phytochemical analysis of any plant species is a necessary process as it indicates
the presence of constituents and also provides further prospects of the particular plant species

for future research investigations.
1) Tests for Alkaloids

0.5 gm of extract was dissolved in 10 ml of dilute Hydrochloric acid (0.1 N) and filter andthis
filtrate was used to test the presence of alkaloids.

e Mayer’s test

e Wagner’s test

e Hager’s test

2). Tests for carbohydrates

e Molisch's test: Few drops of Molisch's reagent to the filtrate were added, followed by
addition H2SO4 by the side of the test tube. The mixture was allowed standing for two
minutes and then diluting with 5 ml of distilled water. Formation of a red or dull violet color

at the interphase of the two layers was shows positive test. [3%-41]
3). Tests for Glycosides:

e Keller killiani’s test:

4). Test for Phenols and Tannins

e Ferric Chloride Test:

e Lead acetate Test:

5). Test for Flavonoids

e Shinoda's test for Flavonoids:

Citation: Jeetendra Kushwaha et al. Ijppr.Human, 2023; Vol. 28 (3): 160-175.



ijppr.humanjournals.com

6). Tests for Saponins
e Foam Test:
Experimental animals

Apparently healthy Wistar albino rats of either sex of between 150 — 200g were used. The
animals were contained in a cage and maintained under standard laboratory conditions. They
were giving rodent pellets and water ad libitum. Animals were acclimatized for 2 weeks and
were fasted over night with free access to water prior the experimentst®l. The experimental
protocol of study was reviewed and approved by Institutional Animal Ethical Committee
(IAEC), Sagar Institute of pharmaceutical sciences, Sagar (M.P.)(Reg. no. SIPS/EC/2018/19.

Acute toxicity (LD50) Test

The mean lethal dose of extracts was determined in albino rats. The LD50 was conductedin a
pilot study using nine wistar rats. The rats were randomly divided into 3 groups of 3 rats
each and 10,100 and 1000 mg\kg body weight respectively, were administered orally. The
animals were monitored for behavioral changes and mortality for 24h. When no death was
observed in any of the groups, then animals were given 1250, 1500, 2000, and 5000mg/kg
body weight of the extract and monitored for 24 h for change in behavior and mortality. The
LD50 is generally calculated as the geographical mean of the least lethal dose that killed a rat
and highest dose that did not kill a rat. Usually, the extract dose administered to the animal is
either calculated as 1/10th of the observed acute toxicity test or extrapolated from the human
dose. In this study, the reference body surface area of rat (0.02m2) was multiplied by the
maximum dose (5000 mg/kg b. w) tested during the acute toxicity study that is,
0.02x5000=100[],

Ethylene glycol induced Urolithiasis in Rats model

The ethylene glycol-induced hyperoxaluria model was used to assess the anti-lithiatic activity
in albino rats. Animals were divided into five groups, containing six animals in each.
Group | served as control and received regular rat food and drinking water ad libitum.
Ethylene glycol (0.75%) in drinking water was feed to Groups Il to V for induction of renal
calculi for 28 days. Group Il received standard anti-urolithiatic drug, cystone (750mg/kg
body weight) from 15th to till 35th day. Group IV and V received extract at dose of
100mg/kg and 200mg/kg from 15th to till 35th day.[49]
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Group I: Positive Control group (Vehicle treated group)

Group II: Negative Control group (Disease Induced group)

Group I1: Standard group (Cystone 750mg/kg)

Group 1V: Test group | - Ethanolic Extract— 100mg/Kg

Group V: Test group Il -Ethanolic extract— 200mg/kg

RESULTS

Phytochemical Test of Ethanolic

S. No. ) . Observations Results
extract of Ocimum basilicum
Test for alkaloids N
a) Dragendroff’s Test Reddish brown ppt.Brown
1 b) Mayer’s Test ppt. *
' Reddish brown ppt.Yellow +
c) Wagner’s Test ppt.
d) Hager’s Test *
Test for Glycosides
' b) Baljet Test No changeNo change -
c) Keller Killiani’s Test -
Test for Carbohydrates
3 a) Molisch’s Test Dull violet colorRed ppt. *
' b) Fehling’s Test Reddish ppt. +
c) Barfoed Test +
Test for Flavonoids
b) Shinoda’s Test colorless Pink color +
. Test for Saponins
' a) Foam Test No change
Test for Phenols and Tannins
+
6. a) Ferric Chloride Test Blue-blank ppt.Yellow ppt.
+

b) Lead acetate Test
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(+) Phytoconstituent present and (-) phytoconstituent absent. The ethanolic extract of
Ocimum basilicum gives a positive test for alkaloids, carbohydrates, flavonoids, phenols and

tannins. It gives negative tests for glycosides and for saponins.

Pharmacological Study. Serum Creatinine Estimation (mg/dl)

Serum Creatinine (Mg/dl)

S.No. | Bodywt. Groups 0 Day 14th Day 21st Day | 28th Day 35thDay
Positive 2.51+ 2.54+ 2.58+ 2.62+ 2.58+
1 175gm I
Contro 0.007 1.006 1.032 0.098 1.012
Negative 2.52+ 5.63+ 5.99+ 6.90+ 6.98+
2 177gm
Control 0.018 1.012 1.320 1.320 1.310
2.48 5.59 5.62 4.98 83
48+ 59+ 62+ .98+
3 182gm Standard 0.098**
Group 0.032 0.092 1.026*** | 1.303*** .
5.89+
2.54+ 5.62+ 5.49+ 517+
4 186gm Test Group-I 0.098**
0.038 1.008 1.017**a* | 1.370***a*
*a**
5.03+ 4.81+
2.51+ 551+ 5.33%
5 184gm Test Group-1I 1.038***a* 1.360**
0.032 0.037 1.260***a*
* *a***

In the table, the 0-day count before induction of stone, day 21st, 28th and 35th counts after
starting of treatments. Values are expressed MEAN+SEM, n=6, ** = P<0.01, *** = P<0.001
when compared to normal control group, b = ns when compared to normal control group,
a*** = P<0.001 when compared to negative control group, ¢ = ns when compared to standard

group. Standard=Cystone (750mg/kg).
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Serum Urea Estimation (mg/dl)

Serum Urea (Mg/dl)

S.No.| Body wt. Groups 0 Day 14th Day 21st Day 28th Day |35th Day
1 175gm | Positive Control 23.27+ 23.23+ 23.31+ 23.37+ 23.23+
2.004 1.016 2.030 1.810 2.013
2 177gm Negative 23.23+ 27.16% 27.93+ 28.18+ 29.18+
Control 1.026 1.310 2.180 1.093 1.096
3 182gm | Standard Group 23.98+ 27.13+ 25.97+ 25.76% 2547+
1.820 1.070 0.980** 2.010*** | 1.027***
4 186gm Test Group-I 23.18+ 27.18+ 26.26+ 25.93+ 25.73+
2.030 0.720 1.030**a* | 1.097**a* |1.210***a
*
5 184gm Test Group-1I 23.26+ 27.16% 26.01+ 25.98+ 25,51+
2.016 1.260 1.360**a** | 1.380***a |1.097***a
*

**

*

In the table, the 0-day count before induction of stone, day 21st, 28th and 35th counts after
starting of treatments. Values are expressed MEANSEM, n=6, ** = P<0.01, *** = P<0.001

when compared to normal control group, b = ns when compared to normal control group,

a*** = P<0.001 when compared to negative control group, ¢ = ns when compared to standard

group. Standard=Cystone(750mg/kg).
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Serum Calcium Estimation (mg/dl)

Serum Creatinine (Mg/dl)

S.No.| Body wt. Groups 0 Day 14th Day 21st Day | 28th Day | 35th Day
1 | 175gm | Positive Control 11.85+ 11.85+ 11.82+ 11.83+ 11.85+
2.013 2.085 2.010 1.027 2.018
2 | 177gm Negative 11.83+ 8.58+ 1.068 |7.36+ 1.028 7.01+ 6.83+ 2.027
Control 2.042 2.012
3 | 182gm | Standard Group 11.85+ 8.53+2.016 9.36+ 9.91+ 10.78+
1.098 2.016*** | 2.016*** | 1.038***
4 | 186gm Test Group-I 11.87+ 8.55+ 1.061 9.21+ 9.37+ 9.93+
2.045 1.086*** | 1.031***a | 2.017***
**
5 | 184gm Test Group-II 11.80+ 8.53+ 1.002 9.28+ 9.48+ 10.32+
1.087 1.036***a*| 2.016***a | 1.038***a*
** **

In the table, the 0-day count before induction of stone, day 21st, 28th and 35th counts after
starting of treatments. Values are expressed MEAN+SEM, n=6, ** = P<0.01, *** = P<0.001

when compared to normal control group, b = ns when compared to normal control group,

a*** = P<0.001 when compared to the negative control group, ¢ = ns when compared to

standard group. Standard = Cystone(750mg/kg).
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Urine Calcium Estimation (mg/dl)

Urine Calcium Estimation (mg/dl)

S.No. |Body Wt.| Groups 0 Day |1l4thDay| 21istDay 28th Day 35th Day
Positive 3.64+ 3.68+
1 175gm 3.67+0.031 3.65+ 0.031 3.68+ 0.032
Control 0.014 0.026
Negative 3.81% 5.93+
2 177gm 6.01+ 0.042 6.69+ 0.072 7.28+0.072
Control 0.026 0.032
Standard 3.83+ 5.81+ 5.76x 4.71+ 4.73+
3 182gm
Group 0.031 0.058 0.028*** 0.065*** 0.039***
Test 3.73+ 591+ 5.89+ 5.83+ 5.78+
4 186gm
Group-I 0.023 1.012 0.021***a* 0.061***a* 0.037***a*
Test 3.80+ 5.87+ 5.80+ 5.03+ 4.92+
5 184gm
Group-11 0.032 1.015 | 0.072**g*** | 0.072***g*** | 0.026***a***

In the table, the 0-day count before induction of stone, day 21st, 28th and 35th counts after
starting of treatments. Values are expressed MEANSEM, n=6, ** = P<0.01, *** = P<0.001

when compared to the normal control group, b = ns when compared to normal control group,

a*** = P<0.001 when compared to the negative control group, ¢ = ns when compared to

standard group. Standard = Cystone(750mg/kg).
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Serum Protein Estimation (mg/dl)

Serum Protein Estimation (mg/dl)

S.No. |Body Wt. Groups 0 Day |14th Day| 21stDay 28th Day 35th Day
Positive 7.07x 7.09+
1 175gm 7.07+0.980 7.10+ 0.970 7.08+ 1.020
Control 1.026 1.620
Negative 7.12+ 5.98+
2 177gm 497+ 1.016 4.91+ 2.010 3.83+ 1.037
Control 1.080 2.160
Standard 7.03x 5.92+ 6.82+ 7.93+
3 182gm 7.02+ 2.017
Group 1.160 2.030 1.980*** 1.370***
Test 7.16x 5.96+ 537+ 6.62+ 6.761***
4 186gm
Group-I 1.009 1.036 1.026**a* 2.016**a* 2.360***g*
Test 7.08x 5.93+ 6.72+ 6.86+ 6.98+
5 184gm
Group-11 1.310 1.070 2.010***a* | 1.580***a** | 1.760***a**

In the table, the 0-day count before induction of stone, day 21st, 28th and 35th counts after
starting of treatments. Values are expressed MEANSEM, n=6, ** = P<0.01, *** = P<0.001

when compared to the normal control group, b = ns when compared to normal control group,

a*** = P<0.001 when compared to the negative control group, ¢ = ns when compared to

standard group. Standard = Cystone(750mg/kg).
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Urine Protein Estimation (mg/dl)

Urine Protein Estimation (mg/dl)

S.No. | Body Wt. | Groups 0Day | 14thDay | 21st Day 28th Day 35th Day
Positive 0.87+ 0.85+
1 175gm 0.99+0.160 | 0.85+1.002 0.89+ 0.360
Control 0.076 0.027
Negative 0.87+ 277+
2 177gm 3.24+1.038 | 3.74+1.036 4.03+ 1.009
Control 0.098 1.003
Standard 0.85+ 2.79% 1.47+ 1.33+ 1.28+
3 182gm
Group 0.076 1.260 1.021*** 1.036*** 1.021***
Test 0.86+ 2.72+ 1.84+ 1.73+ 1.49+
4 186gm
Group-I 1.001 0.980 1.016***a* | 1.320***a** | 1.090***a**
Test 0.87+ 2.74% 1.53+ 1.45+ 1.31%
5 184gm
Group-11 1.003 1.031 | 1.036***a** | 1.090***a** | 2.001***g***

In the table, the 0-day count before induction of stone, day 21st, 28th and 35th counts after
starting of treatments. Values are expressed MEANSEM, n=6, ** = P<0.01, *** = P<0.001

when compared to the normal control group, b = ns when compared to the normal control

group, a*** = P<0.001 when compared to the negative control group, ¢ = ns when compared

to standard group. Standard = Cystone(750mg/kg).
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Serum Uric Acid Estimation (mg/dl)

Serum Uric Acid Estimation (mg/dl)

S.No. |Body Wt. Groups 0 Day |14th Day| 21stDay 28th Day 35th Day
Positive 453+ 451+
1 175gm 4.52+1.020 4.53+ 1.026 4.51+1.020
Control 0.720 1.016
Negative 4.58+ 4.68+
2 177gm 7.12+0.160 8.26+ 0.026 8.83+ 0.930
Control 1.022 0.120
Standard 4.56+ 6.51+ 6.32+ 6.16+ 5.38+
3 182gm
Group 1.016 1.013 0.390*** 0.091*** 0.860***
Test 4.52+ 6.61+ 6.52+ 6.38+ 6.18+
4 186gm
Group-I 1.023 1.038 1.036**a* 0.920**a* 1.098**a*
Test 453+ 6.56+ 6.32+ 6.17+ 6.46+
5 184gm
Group-11 1.036 1.028 1.061***g* 1.068***a* 1.003***g**

In the table, the 0-day count before induction of stone, day 21st, 28th and 35th counts after
starting of treatments. Values are expressed MEANSEM, n=6, ** = P<0.01, *** = P<0.001
when compared to the normal control group, b = ns when compared to normal control group,
a*** = P<0.001 when compared to negative control group, ¢ = ns when compared to standard
group. Standard = Cystone(750mg/kg).

DISCUSSION:

The serum creatinine level of all experimental groups, except the normal control group, was
increased significantly after the ethylene glycol administration (orally) till day 14. On the day
14th, 21st, 28th and 35th of kidney stone induction, the negative control group observed with
significant increase in serum creatinine level from normal control animals (P<0.001). In the
negative control group the serum creatinine level increased to the maximum measurable
value of 6.98+£1.310mg/dl on day 35th and found to be significant increased (P<0.001)
compared to the value of day 1st was 2.52+0.018mg/dl. In control animals serum creatinine

level remain normal during the entire testing period of 35 days.

The animals treated on day 14th with different groups of drug therapy like standard drugs
(Cystone 750mg/kg), Ocimum basilicum extract (100mg/kg and 200mg/kg), only were

observed that significant increased in serum calcium level (P<0.001) compared to normal
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control group on the day 28th (9.48+2.016) and 35th (10.32+1.038) was observed in
ethanolic extract of Ocimum basilicum (200mg/kg).The protein level of all experimental
groups, except the normal control group, was increased significantly in urine and decreased
in serum after the ethylene glycol administration (orally) till day 14 (Table 7.2.5; 7.2.6 and
Figure 7.2.5; 7.2.6). On the day 14th, 21st, 28th and 35th of kidney stone induction, the
negative control group observed with significant increase in urine protein level and

significantly decreased serum protein level from normal control animals (P<0.001).
CONCLUSION:

In this study the significant effect of ethanolic extract of Ocimum basilicum in rats was
observe, significant effect could be the result of the synergistic/potentiative action of Ocimum
basilicum extract, since it contain a diverse array of active principles which are able to target
multiple mechanisms involved in the pathophysiology of kidney stone. Ocimum basilicum
extract showed increased serum calcium and serum protein. It also showed decreased serum
creatinine, serum urea, serum uric acid, urine calcium and urine protein. This indicates its
protective role against kidney stones. In summary, Ocimum basilicum extract treatment
reversed the alteration in biochemical, morphological changes in kidney and improved all

parameters in kidney stone in rats.
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