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ABSTRACT

BACKGROUND: The nephrotoxicity is due to the poisonous
effect of some toxic chemicals and certain type of drugs on the
kidneys. In Nephrotoxicity, the toxic metabolites retain in the
body leading to severe complications like ARF, CRF etc. 124
AIM AND OBJECTIVE: Evaluate the Efficacy of combined
drug Anisoon and Brinjasif, in management of renal failure and
Paracetamol induced nephrotoxicity in Albino Wistar rats.
MATERIALS & METHODS: Albino Wistar rats were
divided into 5 groups and each group comprises of six rats
Nephrotoxicity was induced by injection Paracetamol
200mg/kg by intraperitoneal.[) The combined agueous extract
of Anisoon (Pimpinella anisum)®! and Brinjasif (Achillea
mellifolium ).l Medium Dose (25.68 mg/kg) and Low dose
(17.12 mg/kg) were used as nephroprotective drug in the
study.["8] RESULT: Elevated levels of serum creatinine, urea,
blood urea nitrogen, creatinine clearance were observed as
indicatives of nephrotoxicity in paracetamol (200mg/kg bwt)
administered rats. Animals, which are pre-treated with aqueous
extract Anisoon and Brinjasif of combined drug (Medium Dose
25.68 mg/kg and low dose 17.12 mg/kg), restored the elevated
levels of renal function markers to near normalcy when
compared to paracetamol alone treated animals. Values are
expressed as mean +SEM (N=5). Statistical Analysis was
performed by one way ANOVA. The results were compared
with control (p<0.05), Negative group (p<0.05) significantly
increased. The test group medium dose 25.68 mg/kg and low
Dose 17.12 mg/kg had significant p<0.05 lower level of urea
and creatinine compared to negative group. HPE of rat kidney
section of negative group shows impaired renal morphology
cystic dilatation along with tubular degeneration and
accumulation of fluids. Concurrently treated group showed
normal appearance of glomerulus and tubules of kidneys.
CONCLUSION: The findings in the present study suggest that
combined extract of Anisoon and Brinjasif is a potential
Nephroprotective  that  reduce  paracetamol  induced
nephrotoxicity.
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INTRODUCTION:

The nephrotoxicity is due to the poisonous effect of some toxic chemicals and certain type of
drugs on the kidneys. In Nephrotoxicity, the toxic metabolites retain in the body leading to
severe complications like ARF, CRF etc.[!l Consequences of drug toxicity might include both
glomerular and tubular injuries leading to acute or chronic functional changes.”? Kidney
damaged goes unnoticed in early stage, because there are no warning signs in the early stages
of the disease, Unfortunately, most people don't realize they have a problem until their kidney
functions have decreased to this level. That the patient's condition requires life-saving
procedures such as dialysis or transplantation.®! Now-a-days, heart disease and diabetes
provide the first and second leading cause of death in the world, respectively and people are
suffering from these diseases are likely to be more prone to kidney disease. There is great
urgency for a nonconventional, affordable therapy for patients who cannot afford expensive
dialysis or kidney transplant to keep them alive. With this background our research work
aimed to find out the different anti-uremic and nephroprotective phytocompounds from
different plant extracts such as hydro-methanolic root extract of Asparagus racemosus,
methanolic bark extract of Terminalia arjuna, methanolic root extract of Withania somnifera
which had been effective in the reduction of uremic toxins from acetaminophen induced
chronic renal failure rats. Acetaminophen is a commonly used antipyretic agent which, in
high doses, causes renal tubular damage and uremia. An acute acetaminophen overdose may
result in a potentially fatal hepatic and renal necrosis in humans and experimental
animals.[?°3031 Etiopathological basis of Acetaminophen nephrotoxicity has recently been
used for kidney disease research. It is necessary to establish proper doses and durations of
Acetaminophen for inducing nephrotoxicity.*22324 Therefore, objectives of this study was to
establish the standardization of the threshold dose of acetaminophen induced kidney disease
following OECD guidelines.[*28.29.38.%

The term renal failure denotes inability of the kidneys to perform excretory function leading
to retention of nitrogenous waste products from the blood. Acute and chronic renal failure are
the two kinds of kidney failure. When a patient needs renal replacement therapy, the

condition is called end-stage renal disease (ESRD).
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1. Acute Renal Failure (ARF):

Acute renal is a syndrome characterized by rapid onset of renal dysfunction, chiefly oliguria
or anuria, and sudden increase in metabolic waste-products (urea and creatinine) in the blood

with consequent development of uremia.
2. Chronic Renal Failure (CRF):

Chronic renal failure is a syndrome characterized by progressive and irreversible
deterioration of renal function due to slow destruction of renal parenchyma, eventually
terminating in death when sufficient number of nephrons has been damaged. Acidosis is the
major problem in CRF with development of biochemical azotaemia and clinical uraemia

syndrome.[?52¢]
INCIDENCE:

As per Global Burden of Disease (GBD) study in 2015, about 1.2 million people died from
kidney failure, an increase of 32% since 2005. In 2010, an estimated 2.3-7.1 million people
with end-stage kidney disease died without access to chronic dialysis. Additionally, each
year, around 1.7 million people are believed to die from acute kidney injury. Overall, an
estimated 5-10 million people die annually from kidney disease, most often it is attacked by a
variety of micro-organism, drugs, and chemicals that alter the renal functions with adverse
effects on the human health. (2740411

Hence with this background we decided to explore the nephroprotective role of combined
drugs Pimpinella anisum and Achillea millefolium in a murine model of Paracetamol-induced

renal damage.!]

Pimpinella anisum (anise, aniseed), a plant belonging to the Umbelliferae family ¢ is an
age old medicinal plant. Aniseed, a native of the Eastern Mediterranean region, is grown to a
small extent in India as a culinary herb. They are also used as an important raw material for
pharmaceutics, perfumery, food and cosmetic industries. It has been reported that essential oil
and extracts of Pimpinella anisum have a wide range of biological activities. In folk
medicine, Pimpinella species have been used as appetizing, hypnotic, expectorant,
nephroprotective, hepatoprotective, carminative, aromatic, disinfectant, and galactagogue.
Their association with health benefits. Plants are a large source of new bioactive molecules

with therapeutic potentials. Studies have shown that many dietary polyphenolic constituents
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derived from plants are more effective antioxidants in vitro than vitamins E or C, and thus
might contribute significantly to the protective effects in vivo. Aniseed is shown to have great
health benefits due to the presence of considerable amounts of phenolic compounds that
possess varying degrees of antioxidant activity. However literature research revealed that the
nephroprotective activity of Pimpinella anisum seeds has not been established and its
probable role has only been postulated with no positive evidence. Brinjasif (Achillea
Millefolium Linn), popularly known as "yarrow" belongs to the Achillea, the genus widespr
all over the world. Achillea contains around 130 flowering and perennial species. These pl
have hairy and aromatic leaves and flat clusters of small flowers on the top of the stem. Name
Achillea is referred to the Achilles in the literary Trojan War of the Iliad who u yarrow to
treat the soldier's wounds. Its species have been used by the people traditional medicine over
hundreds of years. Brinjasif (Achillea Millefolium Linn) has be internally used as herbal teas
for headaches, hepato-biliary disorders, gastrointest complaints, menstrual irregularities and
as appetizer and externally as lotion or ointment against skin inflammation, wounds and
abrasions.*24344 The present review highlights the data on Achillea millefolium in Unani
classical literature, its phytochemistry and research studies.l*® The medicinal properties of
Achillea millefolium are worldwide recognized and the plant is included in the national
pharmacopeia of countries such as Germany, Czech Republic, France and

SWitzerIand.[8'9'10'11'12'13'14]

UNANI PERSPECTIVE OF KIDNEY DISEASES [1526]

In Unani System of medicine kidney diseases are caused due to three reasons 1€l
1. Su'i Mizaj-i-Kulya

2. Su'i Tarkeeb

3. Tafarrug wa Ittesal

Normally, the mizaj (temperament) of the kidney is har ratab (hot and wet). If any deviation
in the mizaj occurs, it produces the disease condition of the same type. This may be (i) Sue
mizaj har (hot), means when the hot temperament of the kidney exceeds to its own normal
hot temperament, (ii) Sue mizaj barid (cold), normally kidney hasn't cold temperament, if it
becomes less hot than the normal, it is a diseased condition. (iii) Sue mizaj ratab (wet),

normally it is wet, but in case of exceeding its normalcy it becomes diseased. (iv) and Sue
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mizaj yabis (dry) when the temperament of the kidney changes towards the

yaboosat.[16,17,1s,19]
ZAUF-E-KULLIYA (WEAKNESS OF KIDNEY) [192021.22.23]

Zauf-e-Kulliya is a disorder where the kidneys are unable to separate or differentiate between
water and other substances from the blood and pass them as such into the urinary bladder,
according to unani doctors. The liver supplies the kidney with this blood. Finally excreted
urine Haematuria and ascites are the results of poor renal absorption. Excessive waste

products may sometimes decrease the absorptive faculty.

According to Azam Khan Zauf-e-Kulliya is a condition in which Kidneys are completely or
partially incapable of performing their functions. According to some other Unani physicians
kidneys cannot perform their normal filtration process due to weakness of Quwwat-e-Masika
(Retentive faculty) or Quwwat-e-Hazima (Digestive faculty) and result in Ghussali (Blood
stained) urine. Qarshi also described Sammiyat-e-Baul (toxic urine), as a condition in which
the urinary toxic substances accumulate in the blood and affect the nervous systems which

results in coma, delirium etc.
TREATMENT AS PER UNANI CONCEPT FOR KIDNEY DISORDERS:

Elimination of the puterified humours (Akhlat) by way of Emala (diversion) which may be
achieved by Fasad (Venesection), Qai (Vomiting), Ishaal (purgation), and Idraar (diuresis).
Mubhallil-e-auram (anti-inflammatory) drugs are used in case of inflammatory disease of the

kidney.

Beside these measures, Mugwwi-e-Kulliya (nephrotonics) drugs are used for the treatment of
these disorders. In fact the concept of tonics is unique in Unani system of medicine. Several
drugs have been described as tonic for various impairments of the organ. These drugs

strengthen and tone up the particular organ and protect them against the harmful substances.
[20,21,23,24]

MATERIAL AND METHODS:

Research work was approved by IAEC Institutional Animal Ethical Committee) Reg. No.
1070/GO/Re/SICPCSEA) Dated:29/8/2020 at Government Nizamia Tibbi College (GNTC)

charminar Hyderabad, the activity was conducted in Animal House Dept of ilmul Advia
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GNTC Charminar. Hyderabad animal was purchased from. ICMR-NIN Animal Facility Reg
No- 154/Go/RBIBt-S/R-L/1999/CPCSEA,T.S,HYD.

EXPERIMENTAL DESIGN:

Male Albino Wistar (AW) rats weighing 150-200 gm were used. The animals were procured
from registered breeder Prior to experiment the animals were allowed to get acclimatization
for at least one week. They were maintained under standard laboratory conditions throughout
the experimental period and were provided with standard diet and water at libitum Unless
otherwise indicated. They were housed in clean polypropylene cages at room temperature
25+2°C, humidity at 55-60% with 12h light: 12h dark cycle.

The animals were purchased from, ICMR-NIN Animal Facility Reg No-154/Go/RB/B 5/8
L/1999/CPCSEATS HYD. The animal care procedures and experimental protocol were in
accord with the guidelines of CPCSEA.

DRUGS:
Paracetamol injection (Piramal Health Care Ltd) was used to induce renal damage.
COLLECTION AND AUTHENTICASTION OF PLANT MATERIAL.:

Anisoon and Brinjasif (Pimpinella anisum, Achillea mellifolium) were provided by the
department of Ilmul Advia, GNTC Charminar, Hyderabad. Drugs were submitted for
identification and authentication to survey of Medicinal Plants Unit (SMPU) Hyderabad.
NRIUMSD Identification and Authentication was done by (Botanist) of SMPU of
NRIUMSD, Hyderabad vide Vouchers specimen No SMPU/CRI-hyd14645/002/01 and
14646/002/02.

PLANT MATERIAL AND PREPARATION OF EXTRACT:

The test drugs are dried in drying chamber at 40°C for 30 min to remove moisture if any. The
drugs are pulverized in an electrical grinder to make a coarse powder. 200 gram of compound
drug (Anisoon:Brinjasif) is taken for Agqueous extract in the Soxhlet Apparatus with 100%
distilled water and for about 8 hours at a temperature of 80-90°C. The liquid extract is filtered
using filter paper (Whatman No. 40) and then solvent is evaporated on Water bath (80°C).
Dried extracts were weighed for yield percentage and it was found to be (Anisoon-20%,
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Brinjasif -25%) in Aqueous compound crude drug. It was labeled and kept in airtight

container in refrigerator for further use.
EXPERIMENTAL PROCEDURE:

After acclimatization, the animals were divided randomly into five groups of 6 animals each
and placed in separate cages. The test drug, the Combined aqueous extract of Pimpinella
anisum and Brinjasif, and the inducing drug paracetamol. 1 control group received normal
saline 2. Negative group received intraperitoneal injection of paracetamol 200 mg/kg/bwt 3.
High dose of combined test drug 34.24 mg/kg along with pcm 200 mg/kg/bwt 4. Medium
dose of combined test drug 25.68 mg/kg along with pcm 200 mg/kg/bwt 5. Low dose of
combined test drug 17.12 mg/kg along with pcm 200 mg/kg/bwt. From 1 day to 14 day.

URINE ASSESMENT:

On 14th day 6 rats from each group was kept in single metabolic cage and urine (pooled)
collected for 12 hrs. Animal had free access to drinking water during the urine collection

period.
SAMPLE COLLECTION AND BIOCHEMICAL ASSAYS:

Twenty-four hour after the last injection the rats were anesthetized with ketamine (60 mg/kg)
and xylazine (5mg/kg) intraperitoneally B2 and blood samples were collected by cardiac
puncture. The serum was rapidly separated and processed for determination of serum
creatinine, serum urea, serum uric acid and blood urea nitrogen (BUN), creatinine clearance
as an indicator of f kidney damage. The animals were sacrificed and both kidneys were
isolated. The kidneys from all the groups were weighed and processed for histopathological

examination.
HISTOPATHOLOGICAL EXAMINATION:

At the end of experiment/Study (on 15 day) all the animals were sacrificed using ether for
Anaesthetizing and euthanizing the animals. Before sacrifice blood sample from each animal
was collected by heart puncture for biochemical assay (S. urea, Serum Creatinine and Blood
Urea nitrogen, S. electrolytes, LFT, Creatinine clearance). Blood was collected in labeled test
tubes, and send to the Veterinary pathology lab by maintaining cold chains statistical

analysis.
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STATISTICAL ANALYSIS:

Parameters mentioned above were assessed in all the groups and findings were expressed as
Mean+SEM. The different values determined were compared with each other and comparison
was made using One-way ANOVA with Tukey's Multiple Comparison test. The difference of

mean was considered significant at p value of 0.05 or less.
RESULTS:
EFFECT ON BIOCHEMICAL PARAMETERS

In the present study, Paracetamol (200mg/kg/bwt) when injected for daily for 14 days caused
marked nephrotoxicity as is evident from showing significant (p< 0.05) increase in serum
urea (90.23+3.29mg/dl). serum creatinine (0.0917+0.642mg/dl), blood urea nitrogen
(33.1+£6.200mg/dl), LFT (233.66+£15.24200mg/dl), Electrolytes (179.83+6.615 mg/dl),
creatinine clearance (2.5083+0.3914 mg/dl), as compared to normal control animals. The test
drug, combined aqueous extract of depicted protective effects at doses 1, 2 and 4g/kg body
weight by reducing the levels of serum urea, creatinine, and blood urea nitrogen, creatinine
clearance as compared to Paracetamol treated group but not in a dose dependent manner.
There was a significant nephroprotective effect at doses 1 and 2g/kg body weight of the test
drug as evidenced by a significant decrease in serum urea, creatinine, and blood urea

nitrogen, creatinine clearance (p<0.05) as compared to paracetamol treated group.

SN Parameters
' Urea Creatinine BUN creatinine
> | Treatment (mg/dl) | (mg/di) (mg/di) clearance | T Electrolytes
1. Normal control ‘3‘2'7152' 0.338+0.313 21'98‘%1'30 0.338+0.313 §3'283i5'28 142.83+2.28
Paracetamol 90.23+3 | 0.9017+0.64
2. 200mg/kg.bwt 29 2 33.1+6.200 32.55+1.500 | 32.4+1.676 31.916+2.726
Combined Test
drug (High dose)
3 34.25mg/kg+ 55.6+3. | 0.4467+0.03 32.55+1 500 1.995+0.244 | 133.05+12.8 181.66+7.27
. 395 4 5 95
pcm200mg/kg/ip
Combined Test
drug (medium
Dose) 49.93+4 1.8617+0.14 | 119.33+16.4
4, 25 68mg/kg+pem | 816 0.41+0.0589 | 32.4+1.676 7 69 165.83+8.704
200mg/kg/ip
Combined Test
drug (low 44416+ 0.3917+0.02 94.25+8.403 | 147.166+8.61
5. dose)17.12mg/kg 07 1 0.41+0.0589 | T 1.715+0.045 HeO=E RS
2 | 1.634 0 1 7
+pcm200mg/kg/i
p
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HISTOPATHOLOGICAL CHANGES:
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The Histopathology of negative group which received paracetamol for 14 days kidneys shows

the Foci of Cystic dilatation along with tubular degeneration and accumulation of fluids and

in liver mild peri portal and peri biliary fibrosis were observed, Paracetamol is nephrotoxic as

it shows the significantly damage of kidneys in High dose kidneys shows which receive test

drug +paracetamol moderate tubular degeneration and dilatation was observed in cortex of

kidney, in liver mild infiltration of inflammatory cells in peri portal region of liver in Medium

and Low dose of test drug shows normal morphology of glomerulus and tubules of kidneys,
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in liver shows normal morphology of hepatocytes in portal peri portal central lobular region

and the control group shows no abnormalities observe in kidney and liver.
DISCUSSION:

Kidney disease has become a major cause of morbidity and mortality globally in India. The
estimated number of kidney-related deaths is on the rise there is a tremendous increase in the
prevalence of chronic kidney disease (CKD) progressing renal disease (ESRD) termination
stage. Over 500 million people worldwide or roughly one in ten people have some form of
CKD. Therefore; people with kidney disease are at elevated risk of other systemic diseases
that also prove to be fetal. The complex nature of renal disease and its progression to renal
failure (both acute and chronic) and end-stage renal disease makes it very difficult to treat it.
The biggest issue with kidney disease is its development to a stage where practically no
alternative works at all but for RRT But the RRT, which involves hemodialysis and kidney
transplantation, is not affordable for most renal disease patients due to its high cost and
limited availability, particularly in developing and underdeveloped countries Therefore a lot
of patients in these countries are left to die. This scenario prompted the medical community
to find alternative steps to avoid the occurrence and early diagnosis of kidney disease. And
the search for substances that can be used to preserve the function of the kidney and to
prevent the development of renal disease so that it can be controlled without RRT became the
focus research field. Thus the idea of nephroprotection came into being, and a range of drugs
have been studied for this purpose but no standard nephroprotective drugs have been
produced to date. The test drug Anisoon (Pimpinella Anisum) and Brinjasif (Achillea
mellifolium) used to determine its nephroprotective impact against paracetamol induced
nephrotoxicity in albino wistar rats.

These Drugs found all over the world, described by most Unani physicians such as Galen,
Razi and Shaik bu ali sina as Mudirr-e-Baul (duretic), Mugawwi-e-Kuliyah (Tonic to the
kidney). Muhallil-e-Awram (anti inflamatory), and astringent. It's useful in dysuria, bladder
and kidney inflamation, and serves as a healing agent in the cellular injury of kidney and
bladder. It is commonly used by physicians of Unani Medicine in the management of renal
diseases Paracetamol was used to induce nephrotoxicity in Albino wistar rats, as these are
reported even at therapeutic doses via radical formation. Its nephrotoxicity is well stablished
at a dose of 2000 mg/kg. Paracetamol is an NSAIDS agent used in treatment of Analgesic,
Anti pyretic. The toxic effect of Paracetamol was evidenced in the present study by elevation
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of biochemical markers of kidney function viz serum creatinine and blood nitrogen (BUN)

and Histopathological examination in Paracetamol induce nephrotoxicity.

Cystic dilatation along with tbular degenerationand
accunmlation of fmids were observed [Red arrowr]

Foci of tubular/inte rstitial inflaramation [green armmow] in
cortex region

Foci of cystic dilatation and degeneration of tubules

with accumulation of fluids — red arrow in cortex

region

MNormal morphology of glomemlus [red arrow] and tubules of
lddneys in cortex region — gresen arrows

o abnornmalities were observed in the kidneys
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Narmal morphd ogy of portal tegon with pottal wvein and bile

Nommal morphology of hepatocytes were observedin the portal,
petiportal and centsl lobular region of liver — arrowr, NO
abnormalities were observed in liver

On the 0 day the parameters was done S.urea, S.creatinine, BUN The values will be normal
limits. Paracetamol produced nephrotoxicity even at therapeutic doses via radical formation.
Its nephrotoxicity is well stablished at a dose of 2000 mg/kg. Paracetamol is an NSAIDS
agent used in treatment of Analgesic, Anti pyretic. The toxic effect of Paracetamol was
evidenced in the present study by elevation of biochemical markers of kidney function viz
serum creatinine and blood nitrogen (BUN) and Histopathological examination in

Paracetamol induce nephrotoxicity.

e On the 0 day the parameters was done S.urea, S.creatinine, BUN The values will be
normal limits. In the serum parameters for nephroprotective effects of Anisoon and Brinjasif

it was observed that plain control group animals fed with 3 ml of normal saline.

e On the 14 day the S.urea in negative group shows highly increase and significant (p
<0.0001) when compare to control the test drug high, medium, low is decrease and

significant (p <0.0001) when compare to negative group.

e The S. creatinine The negative group shows highly increase and significant (p <0.0001)
when compare to control, the test drug high, medium low is decreased and significant (p

<0.0001) when compare to negative group.
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e The BUN The negative group shows increase and not significant (p=0.109) when
compare to control. The test drug high, medium low is slightly decreased and not significant

(p=0.109) when compare to negative group.

e The Serum Sodium: The negative group shows increase and significant (p <0.0011) when

compare to control.

e The test drug high is slightly high and significant (p <0.0011) when compare to negative
group.

e The medium and low is slightly decreased and significant (p <0.0011) when compare to
high dose.

e The Serum Potassium: The negative group shows slightly increase and not

significant(p=0.3732) when compare to control.

e The test drug high, low is similar values and not significant (p=0.3732) when compare to

negative group.

e The medium dose is increased when compare to negative and high and medium dose and
not significant.

e The Serum Chloride: The negative group shows increase and significant (p <0.0012)

when compare to control.

e The test drug high, medium low is decreased and significant (p <0.0012) when compare

to negative group.

e The Alkaline Phosphate: The negative group shows increase and significant (p <0.0001)

when compare to control.

e The test drug high, medium low is decreased and significant (p <0.0001) when compare
to negative group. The SGOT The negative group shows increase and significant (p <0.0001)

when compare to control.

e The test drug high, medium low is decreased and significant (p <0.0001) when compare

to negative group.
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e The SGPT: The negative group shows increase and significant (p <0.0001) when compare

to control.

e The test drug high, medium low is decreased and significant (p <0.0001) when compare

to negative group.

e The Creatinine Clearance: The negative group shows increase and significant (p <0.0004)

when compare to control.

e The test drug high, medium low is decreased and significant (p <0.0004) when compare

to negative group.

In these results of serum analysis it assumed that low is significantly more effective than high

medium and dose of test drug.
CONCLUSION

The findings in the present study suggest that combined extract of Anisoon and Brinjasif is a

potential Nephroprotective that reduce paracetamol induced nephrotoxicity.
SUMMARY

The present study provides evidence that pre-treatment and co-administration of Pimpinella
anisum and Brinjasif along with paracetamol prevents both functional and histological renal
changes induced by paracetamol in rats.
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