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Abstract

Introduction: Thrombocytopenia is a condition characterized by abnormally low levels of thrombocytes, also known as platelets, in
the blood. Several medicinal plants possess curative and protective effect against thrombocytopenia associated with diseases or drugs.

Aim: In the present study, we have investigated the platelet augmentation activity of polyherbal formulation (VITA PLAT Capsule) in
cyclophosphamide-induced thrombocytopenic rat model.

Materials and methods: Twenty-four albino Wistar rats were divided into four groups. Thrombocytopenia was induced in the rats
by administering cyclophosphamide (25 mg/kg, i.p.) for three days to all the groups except normal controls. The test groups were given
orally a polyherbal formulation suspended in normal saline for 14 days. Blood was withdrawn from the retro-orbital plexus of the rats
on days 1, 7, and 14 of study to determine platelet counts in all groups. Clotting time and bleeding time were determined on the last day
of study. Data were collected and analyzed using GraphPad Prism 8.

Results: The results showed that the polyherbal formulation treatment could significantly ameliorate platelet count in thrombocyto-
penic rats in the initial as well as in the later phase. The total WBC count was also improved during later phase in test groups. However,
there is no significant difference between clotting time and bleeding time in all groups.

Conclusions: Our study suggests a potential role of this formulation in the augmentation of platelet counts in various thrombocyto-
penic disorders including a role in ameliorating the haemorrhagic complications of dengue fever.
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INTRODUCTION L of blood. Thrombocytopenia causes few signs or symp-

toms with platelet counts in the range of 50-100x10%/L that
Thrombocytopenia is a condition associated with a lower  represent moderate-to-severe thrombocytopenia. Throm-
production of platelets than the normal numbers in the bone  bocytopenia is often associated with certain diseases such as
marrow and is often multifactorial.! The physiological range  dengue, idiopathic thrombocytopenic purpura (ITP), malig-
for thrombocytes in normal healthy human is 150-400x10°/  nancy, chikungunya, aplastic anaemia, drug induced throm-
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bocytopenic purpura, and haemolytic uremic syndrome.?
Treatment of thrombocytopenia is largely dependent upon
the cause and severity of the condition.’ Normally, the first
line of treatment includes use of corticosteroids, immunog-
lobulins and splenectomy; this treatment, however, is not ef-
fective for 25 to 30% of the patients with chronic idiopathic
thrombocytopenic purpura (ITP).*

In India, dengue is endemic in almost all states and is the
leading cause of hospitalization.>® It destroys the immune
system and causes headache, inflammation, hypertension,
mental disorders, and thrombocytopenia. Death occurs
due to its adverse effects on liver and excessive bleeding.
As there is currently no effective vaccine for dengue, com-
mon people resort to traditional medicine to cure it using
a specific plant that has shown to be able to increase the
platelet count and to promote hepatoprotection against its
devastating virus.”

In the present study, we used cyclophosphamide, an an-
tineoplastic and immunosuppressive agent, as a toxicant
because of its capacity to induce stable thrombocytopenia.®
Intraperitoneal injections of cyclophosphamide (25 mg/kg/
day) for three consecutive days have been found to be an
uncomplicated, viable and stable thrombocytopenia model
for rats.?

According to Ayurveda, a combination of drugs is used
to improve the desired action and eliminate unwanted side
effects. A polyherbal formulation (PHF) is composed of se-
veral medicinal plants (Table 1) that are known to exert a
curative, protective effect against different types of throm-
bocytopenia associated with diseases or drugs as single or
in other combinations.!?!> However, no preclinical eva-
luation has been performed yet to investigate the platelet
boosting effect of PHE. Hence, the present preclinical study
was performed to evaluate the platelet augmentation acti-
vity of a herbal formulation in cyclophosphamide-induced
thrombocytopenia in rats to explore the possible use of
PHF in cases of thrombocytopenia, especially in dengue.

MATERIALS AND METHODS

Drugs and chemicals

Cyclophosphamide injection (Endoxan) was purchased
from local pharmacy. Polyherbal formulation (VITA PLAT
Capsule) was provided by Vital Healthcare, Vadodara.

Table 1. Composition of VITA PLAT Capsule

The diagnostic kits used in the study were procured from
Transasia Bio-Medicals Ltd., Mumbai. All other chemicals
and reagent used in the study were of analytical grade.

Experimental animal

The study was approved by the Institutional Animal Ethics
Committee (IAEC) of Sumandeep Vidyapeeth, Vadodara
and all the animal experiments and protocols were per-
formed as per the guidelines issued by the Committee for
the Purpose of Control and Supervision of Experiments
on Animals (CPCSEA). The experiment was carried out
on healthy adult albino Wistar rats of either sex weighing
200-250 g. Rats were housed in polypropylene cages, main-
tained under standardized condition (12-h light/dark cycle,
24°C, 35 to 60% humidity) and allowed free access to diet
and purified drinking water.

Cyclophosphamide induced
thrombocytopenia

Albino Wistar rats (200-250 g) of either sex were divided
into 4 groups, each of 6 rats. Group I received 0.5% CMC
(1 ml/kg, p.o.) from day 1 to day 14 and served as normal
control. Group II received cyclophosphamide (50 mg/kg,
i.p) from day 1 to day 3 and thereafter 0.5% CMC (1 ml/
kg, p.o.) from day 4 to day 14 and served as a toxic control
group. Similarly, groups III and IV received cyclophospha-
mide (50 mg/kg, i.p) from day 1 to day 3 and thereafter
PHE, 200 and 400 mg/kg, p.o., respectively, for 14 days and
served as treatment groups. All the test formulations were
administered as a suspension in 0.5% of CMC. The animal
equivalent dose of PHF was calculated from the human
therapeutic dose of product label claim (2.1 g/day).!

Blood samples were withdrawn 1 h before starting of the
experiment and also on days 7 and 14 of the experiment
after administration of PHF. The blood was collected from
the retro-orbital plexus of rats under light anesthesia, using
glass capillaries and stored with disodium ethylenediami-
netetraacetate for estimation of biochemical parameters.
Total platelet count (PC), total leucocyte count (TLC),
differential leucocyte count (DLC) including neutrophils,
lymphocyte, monocyte, eosinophil and basophil were
measured.'” The usual activities, fur lustre, amount of diet
and drinking, and change of weight and mortality rate of
the rats were observed closely. The animals were weighed
every day for 14 days.

Ingredients Reference Part used Botanical name Qty
Papaya extract Aryabhishak Leaf Carica papaya 250 mg
Patha extract Bhavaprakash Root Cissampelospareira 75 mg
Punarnava extract Bhavaprakash Whole plant Boerhaviadiffusa 75 mg
Guduchisatva Bhavaprakash Stem Tinosporacordifolia 75 mg
Neem extract Bhavaprakash Bark Azadirachtaindica 50 mg
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Determination of clotting time

At 14 days, a glass capillary (inner diameter=0.9~1.1 mm,
length=10 cm) was inserted into one eye of rat. Then the
capillary was removed and placed on the desk horizontal-
ly until the blood full filled it. Every 30 seconds the capil-
lary was broken and stretched gently to see if there were
fibrin threads of blood at the breakage point. The time from
bleeding to the fibrin threads was recorded.

Determination of bleeding time

Bleeding time was determined by a modified Duke method.
The animal was kept in a rat restrainer with the tail exposed
out. The animal tail was cleaned using hot water, rectified
spirit, and its tip was punctured using a sterile needle and
blotted on Whatman® filter paper until bleeding stopped.
Bleeding time was recorded in seconds.

Statistical analysis

Values were expressed as mean + SEM and data were ana-
lyzed using one-way ANOVA followed by the Dunnett’s
Multiple Comparison Test at 95% confidence interval using
GraphPad Prism (version 8; Graph- Pad Software Inc., San
Diego, CA, USA). The significance level was set at p<0.05.

RESULTS

Effects of PHF on platelet count

The present study was carried out to evaluate platelet
augmentation potential of commercially available capsu-
le VITA PLAT on cyclophosphamide-induced thrombo-
cytopenia in rats. We found that the mean platelet count

was not significantly different between all the groups prior
to the induction of thrombocytopenia (Fig. 1). However,
platelet count was significantly (p<0.01) decreased in the
toxic control group as compared to normal control at day 7,
which indicates successful induction of thrombocytopenia
by cyclophosphamide. It was also observed that pretreat-
ment of animals with PHF at a dose of 200 and 400 mg/kg
protected the drastic reduction of platelet count as compa-
red to the toxic control group. Additionally, on continua-
tion of animal treatment with PHE, we found a significant
(p<0.001) increase in platelet count in comparison with the
toxic control group (Fig. 1).

Effects of poly-herbal drug on total
WBC count

Total WBC significantly (p<0.001, p<0.05) decreased in
the toxic control group as compared to normal controls
on days 7 and 14. Treatment with PHF (200 or 400 mg/kg)
caused no significant differences in the total WBC on day 7,
but significantly increased (p<0.001) the total WBC on day
14 as compared to CP treated rats (Fig. 2).

Bleeding time and clotting time

The bleeding time and clotting time at day 14 showed no
significant differences between the groups. This may be due
to improvement in the platelet count of the treated as well
as non-treated groups (Figs 3, 4).

DISCUSSION

Thrombocytopenia is a condition characterized by ab-
normally low levels of thrombocytes in the blood.!® Low
platelet counts, or thrombocytopenia, can be caused by a
variety of reasons. In general, these can be either a decre-

Platelet Count
Ak
3000000 - —
sk

3 EZE Normal Control
§’ 2000000 — i B3 cP
» E3 CP+ PHF 200
= s [ CP + PHF 400
L | |
<
2 1000000 1

0 - T

N
Y

Figure 1. Effect of PHF on platelet count; values are expressed as mean + SEM (n=6); *p<0.05, **p<0.001 compared to the CP group.
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Figure 2. Effect of PHF on total WBC count; values are expressed as mean + SEM (n=6); ***p<0.001 compared to the CP group.
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Figure 3. Effect of PHF on bleeding time; values are expressed as mean + SEM (n=6).
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8 Figure 4. Effect of PHF on clotting time; values are expressed as mean + SEM (n=6).
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ased platelet production, or increased platelet destructi-
on, or consumption, or it may be caused by taking drugs
which have side effects of lowering the platelet count, or by
conditions such as dengue, malaria, etc.!®!” In the present
study, cyclophosphamide, an anticancer drug, is used to in-
duce thrombocytopenia.?*?! The results show a significant
reduction in platelet count in rats which received cyclop-
hosphamide compared to normal rats due to its adverse
effect.

In recent years, there has been a renaissance of herbal
formulations due to their greater efficacy, lesser side effects,
and better acceptability than modern drugs.?>?* Additio-
nally, as a result of advances in science and better under-
standing of the PHF’s phytoconstituents, newer combina-
tions of herbal preparation were developed. This helped us
to prepare formulations which work synergistically with
the desired effect. VITA PLAT is a novel polyherbal formu-
lation containing the medicinal plants that have been well
known to be capable of treating thrombocytopenia.

The results of the in-vivo preclinical study indicate use-
fulness of this polyherbal formulation, VITA PLAT, in
thrombocytopenia, which was confirmed by the significant
increase in platelet count as compared to cyclophosphami-
de-treated animals. This particular effect of PHF may also
be explained by the anti-thrombocytopenic effect of the
constituent medicinal plants.!> The results also explained
the protective effect of PHF during the initial critical phase
(0-7 days) of thrombocytopenia induction using cyclop-
hosphamide. Furthermore, a long-term (0-14 days) treat-
ment with PHF shows that there is good improvement of
platelet count as compared to that of diseased animal re-
covering from the thrombocytopenic condition. In addi-
tion, PHF treatment is also able to improve the total WBC
which can be helpful in boosting the immunity. Hence,
VITA PLAT can be used for a longer time in disease con-
ditions in which there is a drastic decrease of the platelet
count.

Additionally, the report of a previous study suggests that
the times of bleeding and clotting can be increased in ani-
mals with thrombocytopenia.!? However, the results of the
present study did not show any significant differences in
bleeding and clotting times between groups at 14 days. This
may be due to the improvement in the platelet count of tre-
ated and non-treated groups.

CONCLUSIONS

Thrombocytopenia occurs in diseases such as dengue, ma-
laria and others in which the first few days after onset of
disease are very crucial for the patient as there is a rapid
decline in the platelet count. Our study suggests that the
polyherbal formulation exhibited an excellent protection
effect in this initial critical period of platelet decline in the
disease induced animals. Additionally, a long-term use of
this formulation is also helpful in early recovery from the
disease with low platelet count. The present study therefore

confirms that VITAL PLAT capsule shows great promise
in managing both the initial and the later phases of any di-
sease associated with thrombocytopenia.

Acknowledgements

The authors thank Sumandeep Vidyapeeth, Vadodara for
providing necessary facilities and support to carry out this
work. This study was funded by Vital Care Pvt Ltd, Por, Va-
dodara.

REFERENCES

1. World Health Organization. Dengue haemorrhagic fever: diag-
nosis, treatment, prevention and control. 2nd ed. 1997.

2. Aster RH, Bougie DW. Drug-induced immune thrombocytope-
nia. N Engl ] Med 2007; 357(6):580-7.

3. Azarkan M, El Moussaoui A, Van Wuytswinkel D, et al. Fraction-
ation and purification of the enzymes stored in the latex of Carica
papaya. ] Chromatogr B 2003; 790(1-2):229-38.

4. McMillan R. Therapy for adults with refractory chronic im-
mune thrombocytopenic purpura. Ann Intern Med 1997; 126(4):
307-14.

5. Kumar PSS, Arjun M, Gupta SK, et al. Malaria, dengue and chi-
kungunya in India - an update. Ind ] Med Spec 2018; 9(1):25-9.

6. GuptaE, Ballani N. Current perspectives on the spread of dengue
in India. Infect Drug Resist 2014; 7:337.

7. Ahmad W, Zaidi S, Ahmad S. Quality control analysis of Did-
ymocarpous pedicellata R. Br. Indian J Tradit Knowl 2014;
13(1):175-80.

8. Nie H, Li K-y, Zhang X-q, et al. Establishment of a mouse throm-
bocytopenia model induced by cyclophosphamide. Zool Res
2009; 30(6):645-52.

9. Kristiana H, Nailufar F, Winoto IL, et al. A model of rat throm-
bocytopenia induced by cyclophosphamide. Jurnal Farmasi In-
donesia 2013; 6(3).

10. Gadhwal AK, Ankit B, Chahar C, et al. Effect of Carica papa-
ya leaf extract capsule on platelet count in patients of dengue
fever with thrombocytopenia. J Assoc Physicians India 2016;
64(6):22-6.

11. Jose M, Sasmi MB, Elsy MI. Effect of Carica papaya Linn. Unripe
and ripe fruit pulp juice in augmenting platelet count in rats: an
experimental study. ] Clin Diagn Res 2018; 12(7):FC08-FC11.

12. Anjum V, Arora P, Ansari SH, et al. Antithrombocytopenic
and immunomodulatory potential of metabolically character-
ized aqueous extract of Carica papaya leaves. Pharm Biol 2017;
55(1):2043-56.

13. Bhatnagar PK,Chandra KK, Khanna N, et al. Ranbaxy Laborato-
ries Limited, International Centre For Genetic Engineering And
Biotechnology. Anti-dengue activity of Cissampelos pareira ex-
tracts. Indian Patent WO2010084477A1.2010-29-07.

14. Rewari B, Jyothi Y, Rabbani SI. Potential benefits of Boerha-
via diffusa leaves extract for the management of thrombocyto-
penia in sprague dawley rats. Res ] Pharm Biol Chem Sci 2015;
6(3):925-8.

Folia Medica | 20211 Vol. 63 1 No. 1

71

Folia Medica



Folia Medica

15.

16.

17.

18.

19.

. Sailor et al

Singh PK, Rawat P. Evolving herbal formulations in management
of dengue fever. ] Ayurveda Integr Med 2017; 8(3):207-10.

Nair AB, Jacob S. A simple practice guide for dose conversion
between animals and human. ] Basic Clin Pharm 2016; 7(2):27.
Clinical methods: the history, physical, and laboratory examina-
tions. 3rd ed. Boston: Butterworths; 1990.

Gauer RL, Braun MM. Thrombocytopenia. Am Fam Physician
2012; 85(6):612-22

Stasi R. How to approach thrombocytopenia. Hematology Am
Soc Hematol Educ Program 2012; 2012:191-7.

20.

21.

22.

23.

George JN, Aster RH. Drug-induced thrombocytopenia: patho-
genesis, evaluation, and management. Hematology Am Soc He-
matol Educ Program 2009;153-8.

Visentin GP, Liu CY. Drug-induced thrombocytopenia. Hematol
Oncol Clin North Am 2007; 21(4):685-vi.

Parasuraman S, Thing GS, Dhanaraj SA. Polyherbal formulation:
Concept of ayurveda. Pharmacogn Rev 2014; 8(16):73-80.
Mukherjee PK, Harwansh RK, Bahadur S, et al. Development
of Ayurveda - Tradition to trend. ] Ethnopharmacol 2017;
197:10-24

72

Folia Medica | 20211 Vol. 63 | No. 1



Platelet Augmentation Potential of Polyherbal Formulation

NMoTteHunan pocta TPOMOOLUTOB B MHOTOTPaBHOM
cocTaBse Nnpu TpoMGOoLUUTONEHUU, UHOYLUNPOBAHHOM
uuknodgochammngom, y Kpbic IMHUN Wistar

Tupnw Ceitnop?, Koman Xupaun?, lanmmsm [Tapmap®, Pagkemn Maxemsapn?, Pyna Cunrx3,
Asnnaur Kymap Cer?
I @apmavesmuueckuii konnedx Bxazeana Maxasupa, Besy, Cypam, [yoxcapam, Nnous

2 Vital Care Pvt Ltd, Badooapa, ydxcapam, Undus
3 @axynvmem dpapmayuu ynusepcumema ,,Sumandeep Vidyapeeth'; [Tunapua, Bazxodus, Badooapa, Tydxcapam, Undus

Appec ansa koppecnoHgeHunn: Iupuum Ceitnop, ®apManeBTidecknit Komtepk bxarsana Maxasupa, Besy, Cypart, Tymkapar, Vupus; E-mail:
sailorgirish@gmail.com; Tel.: +919727747461

[ara nonyyeHus: 21 mapra 2020 ¢ [lata npuemku: 17 asrycra 2020 ¢ flata nyonukauun: 28 gpespans 2021

O6pasel, yuTMpoBaHus: Sailor G, Hirani K, Parmar G, Maheshwari R, Singh R, Seth AK. Platelet augmentation potential of
polyherbal formulation in cyclophosphamide-induced thrombocytopenia in Wistar rats. Folia Med (Plovdiv) 2021;63(1):67-73. doi:
10.3897/folmed.63.e49167.

Pe3tome

BBepgeHune: TpoM6oLUTOIeHNs — 9TO COCTOsIHME, XapaKTepy3yIolleecsi aHOMa/IbHO HI3KMM YPOBHEM TPOMOOLIUTOB, TAKXKe U3BECT-
HBIX KaK KPOBsIHbIE IUTACTUHKIY, B KpoBHU. HeKoTopble /ieKapCcTBeHHbIe pacTeHNus: 00/IafaloT edeOHbIM U IPOGUIAKTHIECKUM Heil-

CTBHEM IIPOTUB TPOMOOLMTONIEHNH, CBA3aHHOII C 3a00/IeBaHMSIMU WM TeKapCTBAMIU.

Llenb: B HacrosimeM MCCIe[OBaHMM MbI MCCIE[OBANN aKTUBHOCTb POCTA KOMMYECTBA TPOMOOLMTOB B MHOTOTPAaBHOM COCTaBe
(xamcynmst VITA PLAT) npy TpoM60OLMTOIIEHNY, BBI3BAaHHOI LMKIodochaMuiom, Ha MOfieu KpbiC.

MaTepuanbl 1 MeToAbI: [IBafiaTh deTbipe KpbIChI-anb01HOCH nuHuy Wistar 6bIIy pasfeneHs! Ha 4eTbIpe rpynmnsl. Tpomboruro-
MIEHVIO Y KPbIC BBI3BIBA/IM BBefieHMeM LMKIopocdammza (25 MI/Kr BHyTPUOPIOLIMHHEO) B TeUeHNe TPEX [HEel BceM IPyIIaM, KpoMe
KOHTPO/NbHBIM. OTBITHBIM T'PYIIIaM JJaBa/Ii OPa/IbHO CMeCh MHOTOTPABHOTO COCTaBa, CYCIIEHAMPOBAHHYIO B (GM3MONIOTMYECKOM pac-
TBOpE, B TeueHne 14 nueit. KpoBb 6panu u3 peTpoopOUTANIBHOrO CIIETEHNS KPBIC Ha 1, 7 U 14 HM MCCIefOBaHNs IS ONpefeeHns
YPOBHsI TPOMOOLIUTOB BO BCeX TPYIIIaX. BpeMst cBEPTHIBaHNsI U KPOBOTEUEHNS OLIPEfe/sUIN B IIOC/IETHIUI IeHb UCCIefoBaHys. [laH-
Hble ObUIN COOPaHbI 1 IPOAHATN3MPOBAHbI ¢ HoMolbio GraphPad Prism 8.

Pe3yﬂ bTaTbl: PeSyHbTaTbI II0Ka3asan, 9TO JI€Y€HM€ CMECPI0O MHOI'OTPABHOI'O COCTaBa 3HAYMTE/IBHO YITYYIINUT YPOBEHD TPOM60].II/ITOB y
KpbIC C TpOM60LU/[TOl'[eHI/I€I7[ KaK Ha Ha4ya/IbHOM, TaK 1 Ha 6onee MMO3/THeV CTaINN. O6Luee KOJIMYECTBO JIEIKOLIMTOB TaKXXe Ynyqmmninocb
Ha 6oree IIO3JHEM 3TaIl€ B IKCIIEPYMEHTA/IbHBIX IPYIIIIAX. OI[HaKO He O6bIJI0 3HAYMMOIL PpasHuLbl MEXAY BpEMEHEM CBéprIBaHI/IH n
BpEMEHEM KPOBOTEYEHNA BO BCEX I'PYIIIaX.

3akntoueHune: Hamre ycciefoBaHue MoKasano MOTEHIMATBHYIO PO/Ib 9TOTO COCTaBa B IOBBIILEHNY YPOBHA TPOMOOLMTOB Hpu
PasIMYHBIX TPOMOOIVITOIIEHMYECKNX PACCTPOICTBAX, BK/IOYAsA €rO POJIb B YIYYIIEHUM TeMOPParmdeckux OCIOXHEHWI Hmpu
MUXOpajgKe meHre.

KnwoueBble cnoBa

uknodochamus, poct TpOMOOLNTOB, MHOTOTPABHBII COCTAB, TPOMOOLUTOIEHNS
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