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chronic kidney disease patients

B. P. Gupta', |. Sharma?, N. Kohli?, S. Sharma?, A. Rathi?, N. Draniya?,
S. Saxena?, A. K. Sharma’®

'Department of ISM, Aggarwal Dharmarth Hospital, New Delhi, India, *Research and Development, Aimil
Pharmacenticals (India) Lid., New Delhi, India, * Depariment of Clinical Practice, Aimil Healthcare and

Research Centre, New Delhi, India

Abstract

In view of the overall health impact of chromic kidney disease, inventors understand the necessity of improving
kadney function i adults with impaired kidney function. Neernt KFT provides an effective treatment option for
adults with impaired kidney function who have been madequately controlled on hifestyle with or without other
antithypertensive agents such as dwretics, angiotensin-converting enzyme mhibitors, angiwotensin Il receptor
antagomsts, adrenergic receptor antagonists, and vasodilators. Neeni KFT 1s an appropriate option to consider for
addition drug. Treatment with Neeri KFT produced clinically relevant and statistically sigmificant reductions i
serum creatinine, blood urea, and serum uric acid when compared wath placebo. Neen KFT showed the promising
result with respect to decrease of 17% n serum creatimine, 18% in urea, and 13% in unc acid.
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INTRODUCTION

mong organ falure associated diseases,

chromic kidney dmsease (CKD) 5 now

becoming more common these days and
15 transtormed from a subspecialty 1ssue to global
health concern I'! Based on the WHO report, 13%
of the population worldwade 1s affected by CKD
and milliwns more are hailing from dmbetes and
by pertension background, as later two contnbute
nearly 40% and 28 4%, respectivelyFl CKD 1s
characterized by gradual loss of kidney function
to end-stage renal disease. Repeated dualysis and
kadney transplant are widely used the treatment
of CKD¥ Both dialvsis and kidney transplant
put an expensive financial weight on pabent,
therr famibes, and society on the one hand, while
still arresting the process of kdney function
detenoration, remain a big challenge. In the light
of these facts, the use of traditional medicine
{TM) for health aids selt-healthcare and disease
prevention, can actually reduce healtheare costs
spent on CKD on the one hand, and plays a
significant role in the treatment and prevention of
the progression of renal diseases ¥l An extensive
list of the single and compound medication
specified m TM for treating kwdney-related
allments such as Vikradoshas (kidney disorders),
Mutrgjanan (facittates unpe formation),
raktshodhak (blood punfier), mutraknech

{ parnful urmation), mutral {dwuretic], and shothahar (relieving
edema) 15 Boerhaavia diffusa, Cichorium intybus, Selanum
migrum, Tinospora cordifolia, Nelumbo nucifera, Buiea
monosperma, Tribulus terrestris, Albizia lebbeck, Pterocarpus
santalinus, Curcuma longa, Moringa oleifera, Vetiveria
sizanioides, Hemidesmus indicus, Cortandrim sativiermn, and so
on P2 Taken together these findings, “Neeri KFT™ an herbal
tormula has been developed by integratmg climeal expertise
with the best avalable climcal evidence from systematic
research for achieving a synergistic impact i the form of
safe and therapeutically effective for patient with disturbed
kidney functions. The pre-clinical mvestigations of “Neen
KFT" on expennmental rats revealed significant improvement
m mmpaired kidney functions (such as serum creatinine, serum
urea, serum albumin, and serum total protemn), urine prohle
{proteinuna, glycosuna, and urinary creatimine), and also
pronounced antioxadant-based protection®! The aim of the
present study 15 to evaluate the safety and clinical efhcacy of
MNeen KFT with following objectives:

1. To prepare the standard drug as per pharmacopoenal
procedures.
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n. To find the safe limits of Neenn KFT dosapge through
acute toxicity n rats.

m. To find the effect of Neen KFT on kidney function
parameters m a climcal tnal.

. To develop information about drug effects (including
possible adverse effect if any) associated with Neen
KFT in climcal practice based on Indian Market Survey.

MATERIALS AND METHODS
Identification of Plants

The medicinal plants [Table 1] were procured, from the local
herbal market and authenticated in-house by Dr. H. B Singh,
former chief scientistt Raw Matertals Herbarium and
Museum, NISCAIR, New Delln. Authenticated voucher
samples of raw material were preserved in research and
development section of Aimil Pharmaceutieals (1) Ltd.

Preparation of Neeri KFT

All mgredients of Table 1 were mmdmadually weighed and
coarsely powdered/chopped. For ingredients for aqueous
extract, decoction was made by heating at 80°C for 8 h.
Decoction was allowed to sediment, and supermatant hquid
was decanted and filtered. Juices were prepared from juice
mgredients, Sugar formulaton/formulaton sugar free was
made, and decoctlon/julces were mncorporated along with
excipients.

Standardization of Formulation

The formulation was analyzed tor vanious physwcochemical
parameters such as pH, weight per ml, total ash, and
chloroform soluble extract according to the method grven m
APT

Phytochemical Analysis

The phytochemical screening was carmed out o the
formulation using standard procedure 4

Quantitative Estimation of Heavy Metals

Analysis of heavy metals in the formulation was quantifed as
per the WHO guidelines ¥l

Microbial Load Analysis

Microbial load was tested for the polyherbal formulation
which mcludes total bactenal count, total yveast, and molds
count and the absence of Escherichia coli, Salmonellae,
Clostridia, and Shigella as per the WHO guidelines P!

Table 1: Composition of Neeri KFT

Plant Part use
Boerhaavia diffusa Root
Cichorium infybus Seed
Solanum nigrum Whole plant
Tinospora cordifolia Stem
Nelumbo nucifera Rhizome
Butea monosperma Flower
Tribulus terrestns Fruit
Nelumbo nucifera Flower
Albizia lebbeck Stem bark
Pavonia odorata Whaole plant
Curcuma longa Rhizome
Maringa cleifera Seed
Vetiveria zizanioides Root
Hemidesmus indicus Root
Coriandrum safivum Fruit
Maringa cleifera Leaf
Crataeva nurvala Stem bark
Amaranthus spinosus Whole plant
Rheum emodi Root
Cucumis ufilissimus Seed
Carica papaya Root

Carica papaya Fruit pericarp
Piper cubeba Fruit
Ananas comaosus Fruit
Lagenaria siceraria Fruit
Coriandrum sativum Whole plant
Embilica officinalis Fruit pericarp dried

High-performance Thin-layer Chromatography
(HPTLC) Fingerprinting of the Polyherbal

Formulation

Accurately weighed 10 ml of the formulation was extracted
thrice with methanol (50 ml) at room temperature (25°C +
2%C) n a separating funnel. The methanolic extracts were
filtered through Whatman No. 1 falter paper and combined.
The combined extracts were concentrated under reduced
pressure at a temperature of 45°C and freeze-dried.
Accurately weighed 10 mg of the extracts were dissolved
m 1 mL methanol and filtered through a 0.45 pm hiter
membrane; the filtrate was used as a sample solution, and
10 pl of the sample were apphed on a pre-coated silica gel
F254 on alummum plates to a bandwidth of 8 mm using
Lmmomat 5 TLC applicator. The plate was developed n
toluene:ethyl acetate:formic acid (5.0:4.0:1.0 viv). The
developed plate was visualized under long UV. The plate
was visualized and scanned at 366 nm using CAMAG
Linomate 5.
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Table 2: Evaluation of Neern KFT

Parameter Specification
Physical description
Description Yellowish-brown-colored viscous liguid, odor characteristic with and sweetish in taste
pH Between 4.0 and 6.5
Weight per mi. Between 1.01 and 1.11 g/ml
Average fil volume Not |less than the label claim
Taotal ash Not more than 1.0% wiw
Chloroform soluable Not more than 0.05% wiw
extract

Accelerated Stability Testing of Polyherbal
Formulation

The accelerated stability study ot prepared formulation was
carmed out for 6 months, The formulation was kept at 40°C £
2°C75% RH %= 5% and formulation was stored i ambered-
colored bet bottle. The parameters evaluated every month
were pH, total solds, specihic gravity, and wviscosity. The
quantitative estimation of phytoconstbituents and microbual
load was done at the beginning and at end of the & months
period as per the ICH guidelines

Toxicity Studies

An acute oral toccity study was conducted m accordance
with the Orgamization for Economic Cooperabon
and Development 11-13 Guidelines 425 and 407,
respectivelv#" The experimental protocol had been
approved by the Institutional Animal Ethics Committee of
Shree Dhanvantry Pharmaceutscal Analysis and Research
Centre Pvt. Ltd. with the Expennmental Protocol Approval
Number SDPARC/AAEC/2015/046 before the mitiatson
of the studyv. Expenments were performed as per the
mstructions prescribed by the Committee for the Purpose of
Conduct and Supervisions of Expenments on Rats, Mimstry
of Emvironment and Forest, Government of India.

EXPERIMENTAL RATS

Female albino Wistar (Mahaveer Enterprises, Hvderabad)
weighing 180-200 g £ 20 were maintamed under standard
laboratory conditions of temperature (22°C + 3°C) and
humadity 30-70% with 12 h day:12 h might cvele. Rats had
free access to water and rodent pellet diet (Hindustan Lever
Ltd., Bengaluru, India).

Acute Oral Toxicity Study

Acute oral toxicity study of Neen KFT carried out m 15
adult female Wistar as per thell and 12 test gundelines
425. All rats were dosed orally once 1n a stepwise manner,
1.e., next higher dose level was admimistered to next amimal

after observatwon of the previous amimal for any mortality
for 48 h. Dose levels were progressed in geometric
progression with the factor of 2, Dosing was started by
oral admimistration of 250 mg/kg bw of Neen KFT to first
test amimal. As no mortality was observed m tirst animal
when observed for 48 h, next ammmal was treated with
500 mg/kg bw dose and observed in a similar manner and
so on up to 2000 mg/kg bw. A total of 5 rats were tested, at
test dose 2000 mg/kg bw, and observed for any climical s1gn
of toxicity for a total of 14 days.

Clinical Study

A climcal trial of the nephroprotective potential of Neenn KFT
was conducted as per the Indian Council of Medical Research
guidance document, 2006, on conducting trals of ayurvedic
substances ! The expennmental protocol has been approved
by the Ethical Committee on human safety trial, and the
study was conducted at Aggarwal hospital, New Delh, Indsia,
between 12/3/2015 to 30/2/2016 on OPD basis.

Study Design

Of 96 patients suffenng from kidney disorders attending
the Aggarwal Hospital, New Delhi, India, 71 were selected
based on inclusion and exclusion critenia. They were served
with placebo for | month duration (the | month mun-m
period with deetary and lifestyle schedule to be followed).
The patients were randomizly divided into Neen KFT as
test group and as placebo group [Fagure 1]. Group | (test
drug: 2 teaspoontul thrice a day): 35 patients were kept on a
combination of routine management with antithypertensive +
NEERI KFT, and Group 2 (PLACEBO: 2 teaspoonful thrice
a day): 36 patients were registered in this group and observed
without mterfering with therr routine management, 1.e., with
antthypertensives, etc., + placebo. Patients underwent
clinical exammatron and biochemical mvestigabons on day 1
and at monthly mtervals. Adverse drug reacthons/eftect (e.g.,
headache, dizziness, nausea and vomiting) if any were also
recorded dunng the study pertod. The study protocol was
approved by the Hospital's Institute’s Ethics Commuttee wath
the protocol approval number being AH/AEC/NEERI-KFT
12/1/2015. Informed written consent was obtained from all
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Figure 1: Clinical study design

study participants. If they so desired, patients were free to
withdraw from the study.

Inclusion Criteria

The hypertensive patients between the age of 48 and 72 vears,
etther male or female diagnosed with pabents suffering from
over the past 10 yvears with hyvpertension, and characterized
by elevated creaiimine on 2 occaswons, m spite of continued
treatment men: 21 4 mg/dL (120 pmol/L), women: 1.2 mg/dL
{106 pmol/L), elevated blood urea (=20 mg/dL), and elevated
blood unc acad (=20 mg/dL), were selected for the present study.

Exclusion Criteria

Patients with serum creatimine of more than ¢ and patients
on dialysis and with acute infechons or chrome debilstating
diseases, tuberculosis, malignancy, HIV infection, etc., were
excluded from the climical study. Pregnant and lactating
women and the patients having the history of severe unstable
angimna, myocardial mfarction, and renal falures were

excluded from the study.

Follow-up and Assessment

All subjects underwent climical exammation and evaluation
of serum creatimine, blood urea, serum uric acid, serum total
proteins, globulin, albumin, and serum electrolytes - calcium
{Ca), pottasium (K], sodium (Na), and phosphate { P) test were
done on entry and at 4 monthly intervals as per assessment
method illustrated i Figure 1.

Primary and Secondary Outcome Measure

The primary endpoint was improvement i chimcal parameters
of chromic kidney disease with reference to improve/control

International Journal of Green Pharmacy = Vol 12 » Special Issue 2018 | S125

Figure 2: High-performance thin-layer chromatography finger
printing of Neeri KFT at 366 nm

of kidney functions tests a 4 months interval and symptoms
— swollen feet and ankles, puffiness around eyes, noctuna,
muscle cramping, general fatigue and quality of life at: 0, 30,
60, 90, 120, 150, 180, 210, 240 and 270 days.

Post-marketing Study

A total of 1000 doctors from all demographic areas, namely,
north, south, east, and west were followed up, The study was
based on guestionnaire incorporating detals pertaiming to
mmprovement mn patient with any untoward eftect obtaned
it any.

Statistical analysis

Data were arranged in MS Excel. Student’s #-test was used
to compare the difference m mean values between the two
groups. Pamed r-test has been used for within group analysis.
For every outcome vanable, results are presented as mean +
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standard deviation, and (F < 0,05 was conssdered stabistically
significant). Stanistical analyses were performed using MedCalc
for Windows, statistic for bsomedical research software.

RESULTS
Standardization of Formulation

The physwochemical evaluation of the formulation was
performed and the results are tabulated in Tables 2 and 3.
All the tests for safety namely, microbal load, heavy metals,
mycotoxin and pesticides [Tables 4-6] revealed to be within
permissible limits. The stability test of finished drug as
presented i Table 7 showed no change m physical, chemical,
and microbial properties over a specified peniod. Preliminary
HPTLC tfingerpnnting photo documentation as shown m
Figure 2 revealed the presence of many phytoconstituents. On
photo documentation, 16 spots under 366 nm were observed.

Table 3: Phytochemical analysis

of Neeri KFT

Identification Observations
Phenols Present
Tannins Present
Amino acids Present
Glycosides Present
Chloride Present

T NYY

Table 4: Microbial load analysis

Microbial load Result unit Limit
Total microbial plate count <1 cfu/mil 10%g
Yeast and molds count <1 cfu/mil 10°g
Coliforms <1 cfu/mil <1 cfu/mi
Escherichia coli <10/ml <10/ml
Staphylococcus aureus <10/ml <10/ml
Salmaonella Absent/25 m Absent
Pseudomaonas aeruginosa Absent/ 10 m| Absent
Shigella Absent/25 ml Absent
Listeria monocytogenes Absent/25 mi Absent

Table 3: Heavy metal analysis

AT = T LT [ TR

Figure 3: Densitometry scan of Neen KFT at 366 nm

Heavy metals Result unit Limit
Lead <0.05 mg'kg 1 ppm
Arsenic <0.05 mg/kg 3 ppm
Cadmium <0.02 mg'kg 0.3 ppm
Mercury <0.01 mg'kg 0.1 ppm
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Figure 4: Percent change (reduction) in kidney function parameter levels between test ad placebo group
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Figure 5: Serum creatinine: A decline 0.4 and 0.1 was observed in patient assigned to Neeri KFT or placebo, respectively
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Densitometric scan at 366 nm [Figure 3] showed 16 peaks,
peak with Rf - 0.07, 0.13, 0.26, 0.29, 0.32, 0.40, 0.42, 0.13,
0.49,0.51,0.67,0.72,0.75,0.79, 084, and 0 _89.

Clinical Study

Of a total of 96 patients enrolled, 71 patents with impaired
kadney functions participated m the study. There were 35
patients in the test drug group and 36 patients in the placebo
group. Within 1 to 39 week, a total of 21 patients withdrawn
the study during treatment period and 30 completed the study
[Figure 1].

Effect on Kidney Function Parameters

The decrease of 17% mn serum creatinine, 18% mn urea, and
13% m unic acxd was observed as against placebo group
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Figure 6: Blood urea: A decline of 13.0 and 10.5 was observed
in patient assigned to Neeri KFT or placebo, respectively
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Figure 7: Serum uric acid: A decline of 0.9 and 0.3 was
observed in patient assigned to MNeeri KFT or placebo,
respectively

Table &: Pesticide analysis

Pesticides Result unit Result unit
IR408 IR Screened  EASI-CHE-S0OP-21 Not detected
IR409 IR Screened  EASI-CHE-SOP-21 Not detected

[Figure 4]. Over the course of study the decline from 1mital
maonth (0) to the end (9) of treatment, the average achieved
serum creatinine was 0.4 m Neen KFT group (P = 0.3398)
and 0.1 of serum creatimine of placebo group [Figure 3],
the average achieved blood urea was 13.0 m Neenm KFT
group (P =0.1502) and 10.5 of blood urea of placebo group
[Figure 6]. Moreover, the averape decline achieved serum
uric acsd was 0.9 in Neerit KFT group (P =10.1502) and 0.3 of
serum uric acid of placebo group [Figure 7].

Adverse Events

Test drug eftect was well tolerated by all patients duning the
course of the study. Further, no adverse hematologcal or
biochemical abnormalities were expenenced by anv patient.

Post-marketing Study

The geographic zones of the study were from India namely
north, south, east and west. The average treatment penod
m the patient population was around 140 days month,
mrespective of the other medication used. According to the
suggested schedule, about 120 doses and no adverse event
were recorded. The subjective judgment of the climical
effectiveness in terms of percent average reduction kidney
function parameter was for serum creatinine, blood urea, and
blood unic acid as 42.4, 31.9, and 39.1, respectively.

DISCUSSION

The quality of herbal medicines has a direct impact on thewr
safety and efficacy. As a part of drug preparation and its
standardzation, the fimshed product of Neen KFT was tested
tor all the safety and quality parameters which mclude physscal,
chemucal, microbwological, myecotoxms, heavy metals as
well as pesticide residues according to the WHO gurdelines.
The fimished product appeared vellowish-brown wiscous
flund and sweet in taste with pH varying between 4 and 6.5.
Qualitatively, the presence of phenols, tannins, amino acids,
and glveosides was confirmed. The formulation was found to
comply with the specification limit for total microbal count.
The heavy metal analysis of the formulation indicates that all
the heavy metals were m acceptable ppm range, thus showing
the purity of the raw drugs and also the fimshed product. The
stability test of fimshed drug showed no change i physical,
chemical, and microbial properties over specified penod.
Prelminary HPTLC profile of finished product developed can

Table 7: Stability analysis

Stability specification

Observations

Physical properties
Chemical properties
Microbial properties

No changes observed after 6 months
No changes observed after 6 months
No changes observed after 6 months

=t St
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be considered as the reference standard for validating qualsty
control of tormulation in future. The acute oral toxicity study
was performed on rats to determine the safe dose limit whach
came out to be 20 ml’kg body weight, 1€, equivalent to
3.22 ml/kg bw dose for human (for 60 kg adult human dose
should be 193.6 ml per day). At safe dose limit, chimical sign
of toxacity such as change in general behavior and change
phvsical activity and mortality was entirely absent. Clmscal
studies of test drug suggest that it 15 effective and safe n the
management of prmary kidney disease. Among 25 patients
treated with test drug, a significant improvement in the feeling
of well-bemng was observed due to better control of kidney
function parameters. According to several reports achieving
near normal, kidney function parameters can prevent or delay
the progression of CKD, reduce or prevent the development
of complications, and reduce the nsk of cardwvascular
disease P8l Other signs and symptoms such as swollen feet and
ankles, puthiness around eyves, noctuna and muscle cramping,
and general fatigue were also absent. Improvement in appetite
and digestion with no gastnic discomforts were additionally
reported in the test drug group. In addition, nearly all pabents
have shown the beneficial diagnostic effect on the biochemacal
parameter and experienced a reasonable improvement after
treatment. The therapeutic actons of Neenn KFT may be
attnibuted to antioxadant mechanism P9 Pre-clinical studies
show that antioxidants alleviate renal mmjury and improve
kidney function through reducing oxidative damage andfor
inflammation P! Based on a clinical study of Neeri KFT, it
15 further suggested that test drug should be turther used as
a mono therapyfadjunctive therapy with antihypertensive for
the management of hypertension. The synergistic approach of
test drug with antihypertensive drugs shall help in reducing
the dosage dependence the nisk from their long-term usage, It
1s noteworthy that life-threatening side effect was not reported
m post-launch market survey, it 5 a testimomal ot 5000.vear-
old Avurveda system of medicme. Advance studwes are
runming on a large number of patients with addittonal clinscal
bsochemical parameters for the test drug Neen KFT.

CONCLUSION

Neert KFT s found to be mghly effective agamst renal disorders.
The drug admmistered patients showed improvement in health
bv mprovement in key mdecators of renal features. The serum
electrolyte level of serum calcium, potassium, chlonde, and
sodmm of drug admimstered patients remamed normal.

CKD: Early wentification and management of CKD n adults

m primary and secondary care; NICE Chmical Gundelines
{July 2014).
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