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ABSTRACT:
To study efficacy of Boerhavia diffusa L. extract (Punarnava capsule) to treat hyperkalemia
, 30 patients were selected and categorized in 3 groups according to mild ,moderate and
severe hyperkalemia status with 10 patients in each group . Punarnava capsule containing
250 mg of Boerhavia diffusa L. extract from Himalaya drugs were prescribed to treat
hyperkalemia . Mild patients were treated for total 30 days and serum potassium level were
measured for first time after 7 days and second time after 15 days of treatment . Moderate
hyperkalemic patients were treated for 45 days( 30 days up to normokalemia and next
15days follow up treatment) and serum potassium level were assessed after 15 days and 30
days of treatment. Severe hyperkalemic patients were provided with Punarnava capsule and
treated for 60 days with 2 capsule twice a day for 1st 30 days and last 30 days with 1 capsule
twice aday for last 1 month . Serum potassium level were assessed after 30 days and 60 days
of treatment . All the patients after scheduled period of treatment able to be achieved
normokalemia status after Boerhavia diffusa L. extract capsule administration . Patients
were free from symptoms e.g. Vertigo, nausea , tremor and weakness in muscles ,myalgia or
paresthesia etc. From the above study it was conclude that Boerhavia diffusa L. extract may
be a potential drug to treat hyperkalemia .
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"INTRODUCTION:Hyperkalemia is a tingling, numbness, or other unusual

condition in which the concentration of the
electrolyte potassium (K+) in the blood is
elevated . Hyperkalemia (hyperkalaemia in
British English, hyper- high; kalium,
potassium; -emia, "in the blood") . Normal
serum potassium levels are between 3.5
and 5.0 mEq/L!

Symptoms: Symptoms are elevated serum
potassium in blood, malaise, palpitations
and muscle weakness; mild
hyperventilation may indicate a
compensatory response to metabolic
acidosis,  cardiac  arrhythmia  and
sometimes rhabdomyolysis(The
destruction of striated muscle cells),

sensations, paralysis, difficulty breathing,
nausea and vomiting!?

Diagnosis of Hyperkalemia
Hyperkalemia can be classified according
to serum potassium into mild (5.5-6.5
mmol/l), moderate (6.5-7.5 mmol/l) and
severe (>7.5 mmol/l) hyperkalemia.
Hyperkalemia is rarely associated with
symptoms, occasionally patients complain
of palpitations, nausea, muscle pain, or
paresthesia. However, moderate and
especially severe hyperkalemia can lead to
disturbances of cardiac rhythm, which can
be fatal®!. Electrocardiography (ECG)
monitoring is mandatory in patients with
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serum potassium >6.5 mmol/l. ECG
changes may present as non-specific
repolarization abnormalities, “peaked” T-
waves, and QRS widening as well as
depression of ST-segment™-

Examination and investigations should be
systematic and always include assessment
of cardiac function, kidneys, and urinary
tract as well as hydration status and
neurological evaluation®™

Punarnava capsule:Punarnava
Capsules(Himalaya Drugs India ) have
been made from 250mg of extract of
Boerhavia diffusa L. (Punarnava), a herb
which has been recognized for its diuretic
properties. Punarnava capsule from
Himalaya drugs usually prescribed by the
Ayurvedic physicians throughout India
Jfor Urinary tract infections, Edema
(swelling) and also as an adjuvant for
efficient kidney function, with its diuretic,
antispasmodic  and

Instrument used- HPLC Agilent-
1100series - Chromatographic separation
was carried out on an Inertsil ODS-3
column by using gradient mobile phase
containing 0.1% v/v orthophosphoric acid
in water and Acetonitrile. The detection
was carried out at 276 nm. The method
was validated for specificity, precision,
accuracy and robustness. The linearity
(r(2) = 0.9989 and 0.9991) was found to be
in the range of 7.26-35.75 pg mL(-1) and
2.20-11.00 pg mL(-1) for boeravinone E
and B, respectively. This qualitative
analysis confirms the capsules from
Himalaya Drugs India, as pure grade
Boerhavia diffusa L. (Punarnava) extract
with presence of marker compound active
ingredients content in the extract powder
analyzed by HPLC method .

PLAN OF THE TREATMENT

The patients have been treated in OPD as

anti-inflammatory well as in IPD depending on the severity

action. s, ssmand the circumstances.

MATERIALS AND METHOD —
Inclusion criteria for the patients

The patients for this study have been
selected randomly irrespective of their age,
sex, religion, caste

Patients with clinical positive history of
elevated potassium are selected for the
present study.

Diagnosis- The most reliable method is to
blood test for serum potassium level .The
normal serum level of potassium is 3.5t0 5
mEg/L. In this study the The serum
potassium level was measured through
Kinetic method using KM-5V2 Transasia
Semi Auto analyzer .

Statistical test method used — Two tailed
paired t-test .

QUALITATIVE AND
QUANTITATIVE ANALYSIS OF
PUNARNAVA CAPSULE-

All the patients have been treated with
Punarnava.

Total 30 patients have been taken for the
study presently.

30 patients from the department of
Kayachikitsa Govt. Ayurveda medical
college Balangir Odisha were supplied
with Punarnava capsule to treat their
hyperkalemic condition . The patients
were of common complain of nausea,
vertigo, apathy ,malaise , fatigue ,muscular
pain trembling with pedal edema in some
cases of patients . When a blood test for
serum potassium level were asked for
investigation ,elevated level of serum
potassium were observed .

Various associated symptoms of the
patients e.g. vertigo ,nausea ,tremor
,weakness in muscles and pedal edema, in
case of severe and moderate hyperkalemic
patients were also

40 | www.ijaar.in

IJAAR VOLUME 1 ISSUE 10 MAR-APR 2015



[Mishra Subkransu Sekharet Al: Boerhavia Diffusal May Have Promising Potential To Alleviate Hyperkalemia]

Table-1 For Mild hyperkalemia dose schedule ( Total 30 days of treatment)

Patient AGE | SEX | Serum K After 7 days | After 15 days | Follow up dose
Serial No Level Prior | with 2Caps | 1caps BD for | for last 15 days
to treatment | BD Dose next 8 days

1 41 M 6.3 51 4.3 1 caps BD

2 33 Male | 6 4.5 3.6 1caps BD

3 61 Male | 5.9 4 3.7 1caps BD

4 56 M 6.4 5 4.2 1caps BD

5 52 M 5.8 4.8 4 1caps BD

6 45 M 5.7 3.9 3.8 1capsBD

7 48 M 6.5 6 5.6 2capsBD

8 43 F 6.1 55 5 1caps BD

9 46 M 5.9 3.8 3.6 1capsBD

10 35 F 5.6 5.7 4.5 1caps BD

Table-2 Showing the graphical figure in gradual improvement from hyperkalemia state
to normokalemia over 15 days

7 -

m Before treatment
m After 7 days of treatment

m After 15 days of treatment

For moderate hyperkalemia 2 caps BD for
15 days and follow up treatment of 1 caps again after 30 days from the beginning of
BD for last 15 days. The serum potassium the treatment (Table-3 and 4).

Table-3 for Moderate hyperkalemia dose schedule (Total 1month treatment) follow up
treatment for next 15 days .

level status were checked after 15 days and

Patient | AGE SEX | Serum K | After 15 After 30 | Follow up dose for last
Serial Level dayswith days 15 days
No. Prior to 2Caps BD
TIT
1 33 F 6.8 5.6 4.5 1caps BD*
2 47 M 6.9 5.8 4.0 1caps BD
3 51 M 7.1 6.0 5.4 1caps BD
4 55 M 74 6.4 5.3 1caps BD
5 29 M 7.0 5.7 4.2 1caps BD
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6 39 M 7.5 6.6 55 2caps BD
7 28 F 7.3 6.1 5.3 1caps BD
8 65 F 6.6 5.0 3.9 1caps BD
9 36 M 6.5 4.9 3.6 1caps BD
10 44 M 6.0 4.5 3.8 1caps BD

Table-4 Showing the graphical figure in gradual improvement from hyperkalemia state
to normokalemia over 30 days .

m Prior to treatment
m After 15 Days of treatment

m 30 days of treatment

o B N W B U0 O N ®

In severe hyperkalemia cases the dose of 2 caps BD extended for 1 month and for 1 caps BD
for another one month with total of 60 days of treatment The serum potassium level status
were checked after 30 days and again after 60 days from the beginning of the treatment
(Kindly refer to Table-5 and 6 and the statlst&mgnlflc_ar_tce indicated ).

Table-5 For severe hyperkalemia dose schedule (Total 2 month of treatment)

Patient | AGE | SEX Serum K| After 1 | After 2 | Dose for | Follow up dose for
Serial mon 11 last 1month
No. month
treatment
1 78 Male 8.8 6.1 4.9 2capsBD | 1capsBD
2 68 Male 9.1 6.8 54 2capsBD | 1capsBD
3 40 Male 8.1 5.9 4.3 2capsBD | 1capsBD
4 36 Male 7.9 5.6 3.9 2capsBD | 1capsBD
5 53 Female | 8.3 6.9 53 2capsBD | 1capsBD
6 55 Male 8.0 7.0 55 2capsBD | 1capsBD
7 44 Male 1.7 5.9 4.0 2capsBD | 1capsBD
8 39 Female | 7.6 5.6 3.4 2capsBD | 1capsBD
9 41 Female | 7.8 54 35 2capsBD | 1capsBD
10 86 Male 8.5 5.8 4.8 2capsBD | 1capsBD

Table-6 Showing the graphical figure in gradual improvement from hyperkalemia state
to normokalemia over 2 months .
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M Prior to treatment
m After 1 month of treatment

After 2 Month of treatmet

OBSERVATION- After the specific
duration of Punarnava administration all
the undesirable symptoms related to
hyperkalemia were alleviated . In cases ; 3
out of 10 patients in severe hyperkalemia
and 1 out of 10 in moderate hyperkalemia
,the pedal edema were also reduced after
the completion of duration of medication .
In this study however none of the patients
were observed to be shown  of
hypokalemia . All the patients were able to

achieve  normokalemia  status and
confirmed after regular interval testing of
the serum potassium level .
STATISTICAL ANALYSIS: All the
three groups of patients (Mild, moderate
and severe hyperkalemic) groups were
statistically evaluated for effectiveness of
therapy by paired-t test. In this method the
Jpatients’ data before the treatment is taken
as self control to compare with his/her
readings after the treatment.(Table-7)

Table:7 . Overall normokalemic effect of Punarnava therapy in treatment for

hyperkalemia in all the 3 groups 1
F,

Y. =

Group Oyl Treatment’ Readings

Mild )

Hyperkalemia T. 6.02+0.095
A.T. 7days 4.83%£0.245*
A.T. 15days 4.23£0.207*

Moderate

Hyperkalemia B.T. 6.91+0.145
A.T.15Days 5.789+0.191*
A.T.30Days 4.633+0.248*

Severe

Hyperkalemia B.T. 8.18+0.155
A.T.30Days 6.133+£0.204
A.T.60Days 4.467+0.275

"Table-7 shows the improvement in
hyperkalemia which has come in to the
normal range after treatment in all the
patients of 3 groups . There is highly
significant reduction in serum potassium
level to normal state with other symptoms
related with hyperkalemia .

DISCUSSION - The serum K* and pedal
edema lowering effect may be due to the
known diuretic effect of Boerhavia diffusa

It is an established fact based on
previous studies of evaluation of diuretic
activity of alcoholic extracts of Boerhavia
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diffusa L in Rats,that it has significant
urinary K* excretory effect’®! .

Apart from the K lowering effect none of
the patients in any of the above group has
shown to be suffer from hypokalemia this
balancing and homeostatic phenomenon
may be due to the potassium nitrate
containing properties . The vegetables
have fairly adequate concentrations of
sodium and  calcium, equivalent
concentrations of magnesium, but with
low contents of potassium and iron 1.So
with this low quantity of potassium it may
favor an optimum normal range of serum
potassium and thus may be preventing
from being hypokalemia. All the other
symptoms including muscle pain and
fatigue .nausea ,dizziness etc. all were
alleviated as convinced through routine
physical examination of patients
Punarnava is regarded therapeutically

highly efficacious for the treatment of promising results .

hormones, and is produced in humans by
the zona fasciculata of the adrenal cortex
within the adrenal gland in response to
stress.Boerhaavia Diffusa has been found
to decrease in serum cortisol when in
elevated™,

On the other hand, Boerhaavia diffusa has
also demonstrated the ability to improve
cortisol levels with end stage adrenal
exhaustion ™ . Therefore the excess K*
ion depleting effect may also be due to the
decrease in the contributory factor serum
cortisol.

CONCLUSION — The above small
sample study indicates Punarnava
Capsule(Boerhavia diffusa L.) can be a
potent drug for life threatening
Hyperkalemia problem aroused due to
multiple of etiology. This need more
enhance clinical research to develop a
potent anti hyperkalemic drug with
Although a small

renal inflammatory diseases and commonmss, ssssampled study observation Boerhavia

clinical problems such as nephritic
syndrome, oedema, and ascites developing
at the early onset of the liver cirrhosis and
chronic peritonitis ®!.Punarnava has been
in use to treat chronic nephritic syndrome
which may be an important cause of
hyperkalemia complication . As an
adaptogen Boerhaavia diffusa
(Punarnava) has the ability to support
both adrenal over and under activation™.
Adrenal gland which secrets aldosterone is
responsible for excess K' ion excretion
through urine and thus may be
contributing for the K" homeostasis in
blood . Another  mechanism  of
hyperkalemia is increase in cortisol
hormone transports potassium out of cells
in exchange for an equal number of
sodium ions which may trigger the
hyperkalemia ™ .Cortisol is a steroid
hormone, in the glucocorticoid class of

diffusa L. (Punarnava) is a promising
potential drug to deal with hyperkalemia
complication .

REFERENCES:

1 Kratz A, Ferraro M, Sluss PM,
Lewandrowski KB, Ellender, Stacey M,
Peters, Christine C "Case records of the
Massachusetts General Hospital. Weekly
clinicopathological exercises. Laboratory
reference values. The New England
Journal of Medicine 351 (15): 1548-
63(2004)  doi:10.1056/NEJMcpc049016.
PMID 15470219

2 Hyperkalemia  University  of
Maryland Medical Center last updated:
May 7, 2013 available  on
http://Jumm.edu/health/medical/altmed/con
dition/hyperkalemia#ixzz2gBeGFA2p

3 Martinez-Vea A, Bardaji A,
Garcia C, Oliver JA. Severe hyperkalemia
with minimal electrocardiographic

44 | www.ijaar.in

IJAAR VOLUME 1 ISSUE 10 MAR-APR 2015



[Mishra Subhransu SeRharet Al: Boerhavia Diffusal May Have Promising Potential To Alleviate Hyperkalemia]

manifestations: a report of seven cases. J
Electrocardiol. 1999;32:45-49.  doi:
10.1016/S0022-0736(99)90020-

1. [PubMed] [Cross Ref]

4 Montague BT, Ouellette JR, Buller
GK. Retrospective review of the
frequency of ECG changes in
hyperkalemia. Clin J Am Soc Nephrol.
2008;3:324-330. doi:
10.2215/CJIN.04611007.[PMC free
article] [PubMed] [Cross Ref]

5 Anja Lehnhardt,Markus J. Kemper.
Pathogenesis, diagnosis and management
of hyperkalemia . Pediatr Nephrology .
2011 March; 26(3):377-384.

6 P Venkatesh, A Dinakar, N
Senthilkumar Evaluation of Diuretic
activity of an Alcoholic extracts of
Boerhaavia diffusa and Anisochilus
carnosus in Rats , International Journal of
Drug Development & Research October-
December 2012-Vol. 4- lIssue 4- ISSN
0975-9344- http://www.ijddr.in.

7 C.0. Ujowundu, C.U. Igwe,
V.H.A. Enemor, L.A. Nwaogu and O.E.
Okafor. Nutritive and Anti- Nutritive
Properties of Boerhavia diffusa and
Commelina nudiflora Leaves. Pakistan
Journal of Nutrition 7 (1): 90-92, 2008

8 KuldeepRajpoot,R.N.Mishra.Boerh
aavia diffusa roots (Punarnava mool)
Review as Rasayan(Rejuvenator/
Antiaging)International Journal of
Research in Pharmaceutical and
Biomedical Sciences Vol.2(4)Oct-Dec
2011.

9 AR Mahesh, Harish Kumar,
Ranganath MK and Raviraj Anand
Devkar. Detail Study on  Boerhaavia
Diffusa Plant for its  Medicinal
Importance- A Review . Research Journal
of Pharmaceutical Sciences . Vol. 1(1), 28-
36, September (2012) .

10 Knight R, Kornfeld D, Glaser G,
Bondy P (February 1955). Effects of
intravenous hydrocortisone on electrolytes

of serum and urine in man. J. Clin.
Endocrinol. Metab. 15 (2): 176-81

11 Gholap S, Kar A. Hypoglycaemic
effects of some plant extracts are possibly
mediated through inhibition in
corticosteroid concentration. Pharmazie.
2004 Nov;59(11):876-8. PMID: 15587591
[PubMed - indexed for MEDLINE].

12 Mungantiwar AA, Nair AM,
Shinde UA, Saraf MN. Effect of stress on
plasma and adrenal cortisol levels and
immune responsiveness in rats:
modulation by alkaoidal fraction of
Boerhaavia diffusa. Fitoterapia 1997; 6:
498-500.

ACKNOWLEDGEMENT

This study was conducted in the
Department of Kaya Chikitsa(Medicine),
Govt. Ayurveda Medical College Bolangir
- Manoharpur —Odisha under Professor
Dr.Pradip Kumar Panda (HOD)

The serum Potassium level was measured
through Kinetic method using KM-5V2
Transasia Semi Auto analyzer by Mr.Ajay

mm, smKumar (Research Scientist ) Biotechayur

Pvt. Ltd. R&D Division Sergarh Balasore
Odisha

The identification and confirmation of
Punarnava capsule for the content of
Boerhavia diffusal. extract was done
through Agilent HPLC-1100 series by
Mr.Ajay Kumar Biotechayur Pvt. Ltd.
R&D Division

All statistical Calculation was done
through SPSS software by Mr.Rajan
Kumar Mishra (Business Development
Officer ) Biotechayur Pvt. Ltd. Sergarh
Balasore Odisha 756060

Corresponding Author: In
Charge/Medical Officer Biotechayur Pvt.
Ltd. R&D DivisionSergarh ,Balasore -
7560600disha, India

Email: subhransusekhar4@gmail.com

45 | www.ijaar.in

IJAAR VOLUME 1 ISSUE 10 MAR-APR 2015



