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Abstract  

 

Sixty six (64) Sprague- dawley rats (average weight 150 - 240 g) of each sex were used for the experiment. The animals 

were acclimatized, maintained and housed in laboratory for 28 days. At the end of the study animals were anesthetized 

and were sacrificed by cervical decapitation. Blood was collected via cardiac puncture and studied for White blood cells 

(WBC), Red blood cells (RBC), Haemoglobin (HGB), Hematocrite (HCT), and Platelets (PLT) by Using Operon 

hematology analyzer. In the present study, hematological findings among the treated and control groups of rats, we found 

that the hematological parameters were disturbs on the treatment of anti -TB drugs ETH and PAS. Whereas we observed 

that after administration of seed extract of Piper nigrum independently or in combination with the anti -TB drugs, the 

hematological parameters were improved towards normalization.  
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INTRODUCTION 
Tuberculosis is an ancient scourge. 

Tuberculosis (TB) is one of the most ancient diseases of 

mankind and has co-evolved with humans for many 

thousands of years or perhaps for several million years
 

[1]. In India ayurveda describes tuberculosis as 

Rajayakshma which means the King of diseases. 

Mycobacterium tuberculosis may have killed more 

persons than any other microbe. Skeletal deformities of 

tuberculosis have been found in Egyptian mummies and 

are clearly illustrated in early Egyptian art
 
[2]. Nobel 

laureate the “founder of modern bacteriology” Robert 

Koch showed the world cause of tuberculosis which is 

the slow growing bacteria known as Mycobacterium 

tuberculosis [3].  

 

Drug-induced hematological disorders can 

affect the red cells, white cells, platelets, coagulation, 

and other hematologic parameters of the body.  The 

inhibition of hematopoiesis, immune effects, enzyme 

system gets affected by drug induced hematological 

toxicity. Drug-induced toxicity caused adverse effect on 

red cells and white cells by causing red cell aplasia, 

hemolytic anemia sideroblastic anemia, megaloblastic 

anemia, aplastic anemia, leucopenia, leukocytosis and 

many other disorders. The ETH and PAS are the second 

line anti- TB drugs which caused hematological 

disorders. The toxic, reactive metabolites of the drugs 

bind to cellular macromolecules and release or forms 

toxic free radicals intern caused the tissue damage. 

Medicinal plants from time immemorial have been used 

in virtually all cultures as a source of medicine [4]. 

They are considered to be the backbone of traditional 

medicine and are widely used to treat acute and chronic 

diseases. Piper nigrum is effective anti-TB. The plant is 

active against both drug sensitive and resistant strains 

of TB [5]. Hematological changes associated with 

tuberculosis treatments have been investigated in many 

parts of the world. However, to the best of our 

knowledge, there is no comprehensive study assessed 

the hematological abnormalities among TB patients in 

India in general and in Maharashtra in particular. 

Hence, this study was designed to determine the effect 

of anti-TB drugs on hematological profile. 

 

MATERIALS AND METHODS 
Collection and identification of Piper nigrum 

(Linn) Plant 

Fresh seeds of Piper nigrum were procured 

from the botanical garden of Kokan Krushi Vidyapeeth, 

http://scholarsmepub.com/sjmps/
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Dapoli, Ratnagiri. The initial identification was done by 

referring related literature and final identification and 

confirmation was done at the “Government of India, 

Ministry of Environment, Forest and Climate change, 

Botanical Survey of India, Western Regional Centre, 7, 

Koregaon, Road, Pune-411001.No.BSI/WRC/100-

1/TECH./2019/53.Prior to process the sample at the 

department of Zoology S.S & L.S. Patkar College 

Goregaon (west), Mumbai India. After the 

identification of the plant ethanolic extract of the seeds 

was carried out by soxhlate extraction method. The 

sample was evaporated to dryness and powder was 

weighed and the yield so obtained was collected in a 

sterile container and kept at -200C till further use. The 

weight of the powder was calculated based on weight of 

the seeds. 
 

Purchase of Ethionamide and Para aminosalicylic 

acid. 

The drugs ETH (Macleods Pharmaceuticals 

Ltd) and PAS (Lupin Ltd) were purchased following 

the Prescription of Physician from B.J. Medical College 

and Sassoon General Hospital, Pune, Maharashtra. 
 

Procurement of animals 

Sixty six (64) Sprague- dawley rats (average 

weight 150 - 240 g) of each sex were used for the 

experiment. They were purchased and procured from 

the National Toxicological Centre, APT Testing & 

Research Pvt. Ltd. (ATR) Pune. The experimental study 

was approved by Ethical committee at APT Research 

Foundation, Pune prior to the experimentation 

(CPCSEA NO. 40/PO /Re Bi Rc /S/99/. 11. 03. 

2014).The animals were acclimatized, maintained and 

housed in APT laboratory for a week. The controlled 

humidity and temperature at 240 C; humidity, 12-hlight 

/12 hrs dark cycle was also maintained by feeding the 

rats with commercial rat pallets and water available ad 

libitum. Blood samples of the above groups were taken 

after 28th day by heart puncture for hematology assay. 
 

Administration of Test Article 
The test article at the above concentration was 

administered to each rat by a single oral gavage. The 

animals were dosed using a stainless steel intubation 

needle fitted onto a suitably graduated syringe. The 

dosage volume administered to individual rat was 

adjusted according to its most recently recorded body 

weight. Animal weights were determined weekly along 

with food consumption. Animals were randomly 

divided into following groups containing 8 animals (4 

males and 4 females) in each group. 

 

Table-1: Showing dosages administration of Piper nigrum, Ethionamide and Para amino salicylic acid in female 

rats for 28 days of study 

Groups Specification Treatment specifications 

1  Normal control  Rate pellets and water ad libitum 

2  PnS  PnS (500 mg/kg bw) 

3 ETH  ETH (132 mg/kg bw) 

4 PAS PAS (400 mg/kg bw) 

5 ETH + PAS ETH (132 mg/kg bw) + PAS (400 mg/kg bw) 

6 ETH + PnS  ETH (132 mg/kg bw) + PnS (500 mg/kg bw) 

7 PAS + PnS  PAS (400 mg/kg bw) + PnS (500 mg/kg bw) 

8 ETH + PAS + Pns ETH (132 mg/kg bw) + PAS (400 mg/kg bw)+Pns (500 mg/kg bw) 

*ETH=Ethionamide, PAS=Para amino salicylic acid, PnS= Piper nigrum Linn. Seeds ethanol extract 

 

Analysis of blood sample 

At the end of the study animals were 

anesthetized and were sacrificed by cervical 

decapitation. Blood was collected via cardiac puncture 

and studied for White blood cells (WBC), Red blood 

cells (RBC), Haemoglobin (HGB), Hematocrite (HCT), 

and Platelets (PLT) by Using Operon hematology 

analyzer at APT Testing & Research Pvt. Ltd. (ATR) 

Pune. 

 

Table-2: Showing the mean concentration of haematological parameters in Sprague-Dawley rats 

           Group WBC (10
9
/L) RBC (10

12
/L) HGB (g/dL) HCT (%) PLT (10

9
/L) 

NC 6.77 7.3 13.7 54.83 656.83 

PnS 6.83 7.2 13.5 53.88 782.36 

ETH 6.52 6.4 12.51 50.33 650.24 

PAS 6.74 6.9 12.46 49.85 645.82 

ETH+PAS 6.6 6.8 13 51.27 668.01 

ETH+PnS 7.1 7.1 13.07 54.1 712.13 

PAS+PnS 7.11 7.32 13.9 54.32 689.25 

ETH+PAS+PnS 7.19 7.13 13.43 54.62 715.64 

*Each value is the mean of 8 determinations.  WBC: White blood cells; RBC: Red blood cells, HGB: Haemoglobin; HCT: 

Hematocrit PLT: Platelets 
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RESULTS AND DISCUSSION 
Table No. 1.  Showing dosages administration 

of Piper nigrum, Ethionamide and Para amino salicylic 

acid in female rats for 28 days of study 

 

Table No. 2.  showng mean concentration of 

WBC: white blood cells, RBC: Red blood cells Hb: 

Haemoglobin  HCT: Haematocrit and PLT: Platelets.  

 

The highest level of WBC was observed in rats 

treated with ETH+PAS+PnS (7.19 ×10
9
/L)) whereas 

lowest level of WBC was observed in rats treated with 

ETH (6.52 ×10
9
/L)) as compared to normal untreated 

rats (6.77×10
9
/L)). Many researchers have performed 

the experiments on different animal models to find the 

hematological effect. The study carried by [6, 7] have 

carried out the experiment on goats and they found the 

values of leukocytes observed leukocytosis in the 

experimental stages of the work may be an indication 

that the blood cell production increases in attempt to 

combat the adverse effect of increased administration of 

Piper nigrum extract, since leukocytes are known to be 

among body defense mechanisms that fight across non-

self or pathogenic organism. According to [8] the 

lymphocytes are responsible for humoral and cell-

mediated immunity responses in animals. The 

experiments conducted by[9], on the hematological 

parameters of rabbit bucks in response to varied dietary 

treatments and this is in consonance with the reported 

by[10], have suggested the leukocyte counts increase 

during infection and stress of capture and unfavorable 

conditions in the animal’s habitat such as shortage of 

food and water. White blood cells (W.B.C.’s) are the 

mobile defenses of the body against pathogenic 

infection. They also aid in the detoxification of toxic 

proteins and the development of immunity. Any 

differences in their numbers are of great significance 

for diagnostic and prognostic purposes
 
[11]. The study 

carried by
 
[12], reported that the Administration of Aloe 

vera extract brought the values of W.B.C.’s count to 

near normal in diabetic rats. This reduction could be 

due to their diminished production, redistribution from 

peripheral blood into the tissues or rapid destruction of 

W.B.C.’s [13]. The most common effects are fever, 

gastrointestinal disturbances, rashes and immunological 

reactions and other proteins [14], thus the reduction in 

W.B.C.’s production could arise from the drug binding 

to some proteins which has been reported to regulate 

the proliferation, differentiation and matuRatsion of 

committed stem cells responsible for the production of 

W.B.C.’S [15]. In our study it was observed decrease in 

total W.B.C.’s count in ETH group indicates that the 

drug is showing the immunomodulatory activity. The 

low levels of W.B.C.’S indicate the presence of 

leukopenia. The[16] studied the effect of Rifampicina 

and Isoniazid on haematological parameters and  

hepatotoxicity wherein they have concluded that 

leukopenia may be produced during the anti-TB 

chemotherapy treatment but there is no need to stop the 

treatment until and unless the W.B.C.’S  count goes 

below 3,000/mm
3
 for patients with pre-treatment having 

W.B.C.’S count more than 4000/mm
3
.If the count goes 

below 1000/mm
3
 the treatment has to be stopped to 

avoid danger under the consultation of physician. When 

PnS is administered with ETH and PAS the W.B.C.’S 

count was maintained to normal level showing 

enhancement in the count of WBC although mechanism 

is to be studies. The study carried by
 
[17] have reported 

that the metabolite of PAS have caused unrecognised 

type of thrombocytopenia. The study carried out by
 
[18]

 

found that piperine and piper longum increases the 

WBC count in cell line studies. With respect to above 

discussion it was examined that our study beholds the 

similar view. The study carried by
 
[19] has reported 

that, the Piperine is strong alkaloid having anti platelets 

aggregation activity.  

 

The highest level of RBC was observed in rats 

treated with PAS+PnS (7.32 ×10
12

/L) whereas lowest 

level of WBC was observed in rats treated with ETH  

(6.4 ×10
12

/L) as compared to normal untreated rats 

(7.3×10
12

/L). The low RBC count   indicates anaemia, 

erythropoietin deficiency, however the values found are 

not significant but the low count was due the action of 

ETH. The number of RBC found highest might be the 

effect of PnS although higher number of RBC 

sometimes can lead to low oxygen levels, heart failure 

or polycythemia vera.  Our study is in agreement with 

the study carried out by [20]. They found that, the   

extracts of either rosemary or parsley have no adverse 

effects on RBCs count or hemolysis, hemoglobin, 

hematocrite, blood indices (MCV, MCH & MCHC), 

platelets and leucocytes values. In their study they 

found that oral administration with Isoniazid drug  

resulted in occurrence of physiological or hypochromic 

anemia which monitored from the significant decrease 

in hemoglobin content, RBCs count (erythrocytopenia), 

hematocrite  value, MCH, and MCHC; also, 

thrombocytopenia (decrease in platelets count) and 

leucopenia (reduction of TLC) were recorded in  

compare to control group.  Our results are also  in 

accordance with the reports  of [21-24] who reported 

that chronic application of Isoniazid  induces  a  

reduction  in  the  number  of  platelets,  RBCs  and  

leukocytes  through the  induced oxidative stress, which 

might affect their life  expectancy,  induce  an  

apoptosis  and  thereby  ultimately  reduce  the number 

of these cells in the blood. 

 

The highest level of Hb was observed in rats 

treated with PAS+PnS (13.9 g/dL) whereas lowest level 

of Hb was observed in rats treated with PAS (12.46 

g/dL) as compared to normal untreated rats (13.7 g/dL). 

The Low levels of Hb indicate the presence of anaemia. 

The values of Hb are lower in the ETH and PAS tested 

groups showing there is reduction in Hb due to the toxic 

metabolites produced by ETH and PAS.  Our results are 

in agreement with the results carried out by[25, 26] 
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reported that rats orally ingested toxic substances 

showed a decrease in hemoglobin content; they and 

attributed this result to one or more mechanisms; the 

disturbance in iron metabolism including absorption, 

transport and cellular uptake which led to inhibition of 

hemoglobin synthesis, as well as reduced 

erythrogenesis; and/or alternation in the activity of 

enzymes responsible for heme synthesis, consequently 

affect the production RBCs and Hb  suggested that 

anemia is a well-known  side-effect occurs as depletion  

in  RBCs  number and maturation as a consequence to 

INH  which causes significant disturbances in  

hematological parameters (in humans and  rats). 

 

The highest level of HTC was observed in rats 

treated with ETH + PAS+PnS (54.62 %) whereas 

lowest level of HTC was observed in rats treated with 

PAS (49.85%) as compared to normal untreated rats 

(54.83%). 

 

The highest level of PLT was observed in rats 

treated with PnS (782.36 x10
9
/L) an increased number 

of platelets (thrombocytosis) occurs due to excessive 

production rate or decreased removal from the 

circulation in acute or chronic infections, inflammatory 

disease, drug induced, some myeloproliferative 

disorders (most cause thrombocytopenia) or malignant 

neoplasia. Lowest level of PLT was observed in rats 

treated with PAS (645.82x10
9
/L) as compared to 

normal untreated rats (656.83x10
9
/L). A reduced 

number of platelets (thrombocytopenia) occur due to 

decreased production and increased destruction from 

the body circuand is seen in bone marrow disease, 

uraemia, toxaemia, infection, hypoadrenocortidsm, 

disseminated intravascular coagulation (DIC), immune-

mediated disorders, myeloprolifera disorders, 

haemorrhage and splenomegaly. The low count of 

platelets is an indication of thrombocytopenia. 

 

CONCLUSION 
In the present study, hematological findings 

among the treated and control groups of rats, we found 

that the hematological parameters were disturbs on the 

treatment of anti -TB drugs ETH and PAS. Whereas we 

observed that after administration of seed extract of 

Piper nigrum independently or in combination with the 

anti -TB drugs ETH and PAS the hematological 

parameters were improved towards normalization. The 

present study was concluded that Supplementation of 

seed extract of Piper nigrum resulted in significant 

improvement in the hematological parameters might be 

due to its antioxidant, antistress, cytotoxic, antioxidant, 

hypoglycemic and anti-inflammatory properties 
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