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Blood is a body uid in animals that delivers 
necessary substances such as nutrients and oxygen 
to the cells and transports metabolic waste products 
away from those same cells. In vertebrates, it is 
composed of blood cells suspended in blood 
plasma. Plasma, which constitutes 55% of blood 
uid, is mostly water and contains dissipated 
proteins, glucose, mineral ions, hormones, carbon 
dioxide and blood cells themselves. Albumin is the 
main protein in plasma, and it functions to regulate 
the colloidal osmotic pressure of blood. The blood 
cells are mainly red blood cells (also called RBCs 
or erythrocytes), white blood cells (also called 
WBCs or leukocytes) and platelets. The most 
abundant cells in vertebrate blood are red blood 
cells. These contain haemoglobin, an iron-
containing protein, which facilitates oxygen 
transport by reversibly binding to this respiratory 
gas and greatly increasing its solubility in blood. In 
contrast, carbon dioxide is mostly transported 
extracellular as bicarbonate ion transported in 
plasma. The word toxicity is used to describe the 
potential for a material to produce injury in 

biological system. Phenyl hydrazine is inducing to 
formation of reactive oxygen species, and it 
changes the haemoglobin in oxihaemoglobin. 
Phenyl hydrazine causes lipid peroxidation and 
degration of membrane skeleton and cause 
haemolytic anaemia. It also decreases haemoglobin 
level, red blood cell concentration and packed cell 
volume, and impairs erythrocyte deformability. 
Due to lipid peroxidation,  RBCs enter in the spleen 
and causes splenomegaly.  Methanolic extract of 
the plant Fumaria indica contains monomethy 
fumarate, which showed signicant protection 
against hepatotoxicity induced by carbon 
tetrachloride, paracetamol and rifampicin in vivo. 
The plant extract is used as antibacterial, anti-
implantation anti estrogenic activity and anti-
cancer. The Fumaria indica treats fever and 
inuenza. Fumaria indica stem is used  as a tonic. It 
is also used in scrofula, constipation, and jaundice. 
It is also used  as a component of various herbal 
product such as esano capsule and Ayurveda 
capsule.
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ABSTRACT

Phenyl hydrazine (PHZ) is a potent chemical causing haemolytic anaemia in various tissues at various 
levels. Phenyl hydrazine is used as a model for the induction of haemolytic anaemia in Charles foster rats. 
It causes the destruction of red blood cells by oxidative stress within erythrocytes and changes at cellular 
level resulting haemolytic anaemia. Flowers of Fumaria indica showed the remarkable haemo protective 
activity against the haemolytic anaemia.  Methanolic extract of Fumaria indica showed the 
haemoprotective activity against phenyl hydrazine induced haemolytic anaemia in Charles foster rats at 
different doses. The plant extract contains this haemoprotective activity due to the presence of high 
phenolic, flavonoid and alkaloid contents.
Keywords: Phenyl Hydrazine (PHZ); Haemolytic Anaemia; Red Blood Cells; Oxidative Stress; 
Cytochrome P  Fumaria Indica ; Medicinal and Pharmacological Activities 450,
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1. Contents of Blood
The blood of all vertebrates contains the following 
contents.
 Erythrocytes (RBC)
 Leukocytes (WBC)
 Platelets (Thrombocyte)

 Erythrocyte (RBC)
Red blood cells also called erythrocytes are the 
most common type of blood cell and the vertebrate 
organism's principal means of delivering oxygen 
(O2) to the body tissues—via blood ow through 
the circulatory system. RBCs take up oxygen in the 
lungs or gills and release it into tissues while 
squeezing through the body's capillaries.

 Leukocytes (WBC)
White blood cells (WBCs), also called leukocytes 
or leucocytes, are the cells of the immune system 
that are involved in protecting the body against 
both infectious disease and foreign invaders. All 
white blood cells are produced and derived from 
a multi-potent cell in the bone marrow known as 
a hematopoietic stem cell. Leukocytes are found 
throughout the body, including the blood and 
lymphatic system.

 Platelet 
Platelet also called thrombocytes are a component 

of blood whose function is to stop bleeding by 
clumping and clotting blood vessel injuries. 
Platelets have no cell nucleus: they are fragments of 
cytoplasm that are derived from the megakaryocytes, 
of the bone marrow, and then enter the circulation. 
These inactivated platelets are biconvex discoid 
(lens-shaped) structures, 2–3 µm in greatest 
diameter.

2. Phenyl hydrazine
Phenyl hydrazine (PHZ) was the rst hydrazine 
derivative characterized by Hermann Emil Fischer 
in 1875. This compound used worldwide mainly as 
a chemical intermediate in pharmaceutical, 
agrochemical, and chemical industries. PHZ, 
C6H8N2 has a molecular weight 108; it exists as 
yellow to pale brown crystal or as a yellowish oily 

0liquid, with a freezing point of 19.6 C and a boiling 
0

point of 243 C. PHZ metabolism seems to occur via 
ring hydroxylation and conjugation, excretion. 
PHZ derivatives were used rstly as antipyretics 
but the toxin action on red blood cells made their 
used dangerous. For many years, phenyl hydrazine  
is used for experimental induction of anaemia in 
animals until Morawitz and Pratt suggested it as a 
drug for polycythaemia Vera (Falconer 1933), a 
clonal disorder (Spivak 2002) which is known by a 
net increase in a total number of erythrocyte in the 
body. 

 

Chemical formula‐ C6H8N2 

Molar mass‐ 108.14g/mol 
Boiling point ‐ 243.5 °C                                         

Mel�ng point ‐ 19.5C 
Colour‐ Yellow oily Liquid           

Fig.1: Structure of Phenyl hydrazeen

1. Mechanism of Phenyl hydrazine (PHZ) 
induced haematotoxicity
PHZ reacts with carbonyl group (C=O) which is 
common among biological molecule so it directly 
attaches with biological molecule. PHZ is taken up 
by the inhalation, orally, and dermal roots in 

animals and humans. After absorption, PHZ   is 
rapidly taken up by the red blood cells. In RBCs, 
PHZ interacts with hemoglobin and cytochrome 
P and causes oxidation reaction and generates 450 

destructive free radicals that are mainly responsible 
for   hemolysis. 

Phenyl hydrazine

Oxidation of oxy hemoglobin
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p–HYDROXYPHENYLHYDRAZINE  

(It causes hemolysis and lipid peroxidation of RBCs)

FORMATION OF PHENYL FREE RADICAL (REACTIVE OXYGEN SPECIES)
(Released in to haemoglobin)

CONVERSION OF   OXYHAEMOGLOBIN IN TO METHEMOGLOBIN, 
HEMICHROMES AND OTHER HEMOGLOBIN BREAKDOWN PRODUCTS

(Oxidative alteration of RBC protein)

HEINZ BODIES FORMATION
(Formation of phenyl radical and the replacement of hemi with phenyl- substituted 

protoporphyrin causes destabilization of hemoglobin to induce Heinz Bodies)

UPTAKE OF RBCs BY MACROPHAGES IN SPLEEN

TRANSLOCATION OF PHOSPHATIDYLSERINE FROM THE INNER 
TO OUTER OF THE PLASMA MEMBRANE

PHAGOCYTOSIS OF CELL UNDER PROGRAMMED DEATH BY MACROPHAGES

Fig.2: Process of Phenyl hydrazine induced haematotoxicity

1. Haemolytic anaemia
 Hemolysis is the type of destructive process in 

which destruction or removal of red blood 
Cells occurs from the circulation before their 
normal life period of 120 days. When the 
h a e m o l y s i s  e x c e e d s  t o  b e  l i f e l o n g 
asymptomatic condition, it often causes 
anaemia. And this particular condition is 
known as haemolytic anaemia. Hemolytic 
anaemia can be extrinsic or intrinsic.

 Extrinsic haemolytic anaemia
 Extrinsic hemolytic anaemia is also known as 

autoimmune hemolytic anaemia. This type of 
anaemia develops when the spleen traps and 
destroys healthy red blood cells. It can also 
come from red blood cell destruction due to 
infection, tumours, autoimmune disorders, 
m e d i c a t i o n  s i d e  e f f e c t s ,  l e u k e m i a ,   
lymphoma. 

 Intrinsic hemolytic anaemia 
 Intrinsic hemolytic anaemia develops when 

the red blood cells produced by the  body are 
defective. This condition is often inherited, 
such as in people with sickle cell anaemia or 
thalassemia. Anyone of any age can develop 
hemolytic anaemia. However, according to the 
Na�onal Heart, Lung, and Blood Ins�tute (NHLBI), 
hemolytic anaemia seems to affect more 
African Americans than Caucasians.

  Causes of Hemolytic  Anaemia
 Some underlying causes of extrinsic hemolytic 

anaemia are enlarged spleen, hepatitis, 
Eps t e in -Bar r  v i ru s ,  t ypho id ,  f eve r, 
Escherichia coli, streptococcus, leukaemia, 
lymphoma.

 Symptoms of Hemolytic Anaemia
 These  a re  some common symptoms 

haemolytic anaemia. These are   paleness of 
the skin, fatigue, fever, light-headedness, 
dizziness, weakness or inability to do physical 
activity. There are some less common signs 
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 and symptoms that are seen in patients with 
hemolytic anaemia include: dark urine, 
yellowing of the skin and the whites of the eyes 
(jaundice), heart murmur, increased heart rate, 
enlarged spleen and enlarged liver.

2. Fumaria  indica
 Fumaria indica is found throughout India and 

is one of the more commonly used herbs in 
Indian medicine. The plant is sold under the 
name pitpapra in Ayurvedic bazaars and used 
in the preparation of various traditional 
formulae such as parpatadya kawatha and 
parpatadya arista. It is also used in the Unani 
system of medicine and incorporated into 
trifalashahtara.

 Habitat
 The plant is distributed throughout India, 

particularly on the banks of the Ganges and in 
the Himalayas up to an altitude of 2700 m. It is 
also distributed in the higher elevations of the 
Mysore plateau and Nilgiris.  It is also found in 
Europe, Africa and many other Asian countries.

 Common name
 Indian Fumitory  Garo: Pid-papra, Shahtra  

Hindi: Papara, Pit papra  Malayalam: 
Parpatakam  Nepali:  Dhukure  Sanskrit: 
Parpata, Parpatakah Telugu: Chatarashi.

 Classification

Kingdom : Plantae
Class  : Angiosperms
Order : Ranunculales
Family : Papaveraceae
Genus : Fumaria
Species : F. indica

Fig.3: Plant (Flower) of Fumaria indica and Classification

 Botanical description
 It is an annual, diffuse herb, up to 30 cm high, 

with grooved branchlets. The leaves are pale 
green, 2-3 pinnatisect, 5-7 cm long. Flowers are 
asymmetrical, pale pink or white with purple 
tips, in terminal or leaf-opposed racemes, with 
a liform style and a two-lobed stigma. The 
calyx consists of two Ian ceo late sepals which 
are much smaller than the corolla tube. The fruit 
is a small, indehiscent nutlet, rugose when dry, 
rounded at the top with two pits and containing 
one seed.

1.  Medicinal and pharmacological activities
 Hepatoprotective activity:  
 A methanolic extract of the plant yielded 

monomethyl-fumarate,  which showed 
signicant protection against hepatotoxicity 
induced by carbon tetrachloride, paracetamol 
and rifampicin in vivo. In an in vitro screening 
using thioaceta-mide-induced hepatotoxicity, 
the drug exhibited similar activity. 

 Anticonvulsant activity: 
 Fumariline, a spirobenzylisoquinoline alkaloid 

from the herb, showed a signicant, dose-
dependent anticonvulsant activity when tested 
using maximal electroshock-induced seizures.

 Analgesic and anti-inflammatory activity : 
Fumariline showed anti-nociceptive activity in 
experimental animals, producing a dose-
dependent activity measured as an increase in 
the latent period of the tail ick response 
(analgesic index). Alkaloids including 
narceimine, narlumidine and adlumidine 
exhibited anti-inammatory activity. Protopine 
nitrate, an alkaloidal salt present in the plant, is 
a natural central nervous system stimulant. 

 Antipsychotic activity: 
  1- Tetrahydrocoptisine present in Fumaria 

indica exhibited neuroleptic activity. The 
antipsychotic activity of the constituent is like 
that of chlorpromazine in laboratory animals. 
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 Antifungal activity: 
 Protopine, 1-tetrahydrocoptisine, narlumidine 

and narlumicine from Fumaria indica were 
assessed against a number of spore-germinating 
plant pathogenic fungi. Narlumidine and 
protopine showed the most potent antifungal 
activity.

 Hypotensive activity: 
 An extract of the plant was found to have a 

relaxant effect and produced a moderate fall in 
blood pressure in experimental animals. The 
major alkaloid protopine had a similar potency 
to that of papaverine. In another study, 
protopine exhibited marked relaxation on ileum 
and intestine of the experimental animals. 

 Hypoglycaemic activity: 
 Fumaria indica, administered orally to alloxan-

induced diabetic animals, resulted in a 
signicant reduction of the blood sugar levels.

MATTERIALS AND METHODS

1. Experimental animal
 Selection and Grouping of Animals
 A total number of 20 young Charles foster rats 

(140-160 kg ) were taken from the Division 
Laboratory Animals, CDRI, Lucknow .The 
Healthy animals (rats) were selected on the 
basis of their regular health check up and record 
of their body weight and randomly divided into 
different experimental groups. Each group has 
four healthy male Charles foster rats and out of 
these groups one group of animal served as 
control. 

 Housing and Feeding Conditions
 Each group of animals were housed together in 

polypropylene, auto clavable cage of steel wire 
and mesh lid which having facility for attaching 
water bottle and also for keeping food pellets. 
Bedding of husk was present in the autoclaved 
cages and this husk was changed daily. The 
experimental animal room, in which cages were 
kept, maintained with temperature and relative 
humidity at the target level of 24±2c and 
between 30-70 percent, respectively. During the 
whole study, 12 hours cycle of lighting and 
darkness was maintained articially in the 
room. For animal feeding, laboratory pellet diet 

was manufactured at CDRI and provided ad lib 
through an appropriate container size made in 
the wire mesh lid of the cages. Water was also 
provided ad libtium with the help of water 
feeding bottles which tted with a nozzle.

2. Plant Material
 Collection and Authentication of the Plant:
 Plants were collected from local commercial 

source of  Lucknow (U.P.), India and the  
authentication of plant materials have been 
done in Botany Division of CSIR-CDRI,  
Lucknow. 

 Preparation of plant extract: 
 Extract of the authenticated plants material have 

been prepared in our laboratory at Division of 
toxicology, CSIR – CDRI, Lucknow. The plant 
material that was collected from local 
commercial source of Lucknow was dried 
under shade and coarsely powdered with the 
help of grinder. The 1.5 Kg powdered plant 
material was shocked in 5 litter ethanol initial 
for 48 hr. and regularly mixed time to time. 
After 48hrs the extract   was ltered by lter 
paper and the extract was dried under in oven at 

037 C temperature. The dried plant extract was 
stored in refrigerator for further use.

3. Assessment of Haemoprotective activity
 Experimental design
 A total number of 20 rats which were divided 

into  groups and each group contained 5 rats 
kept in different cages were administered 
phenyl hydrazine at a dose of 10 mg/kg of body 
weight for seven consecutive days, resulted 
haemolytic anaemia. These  rats  were again 
received methanolic plant extract at different 
dose for again 7 consecutive days for detecting 
the ameliorative effect of Fume against the 
haemolytic anaemia. 

  For this, Group I served as control received only 
distilled water. Group II, III, and IV were 
administered phenyl hydrazine at a dose of 10 
mg/kg of body weight for seven consecutive 
days for the induction of Anaemia. After seven 
Days, the rat of Group II was received 200 
mg/kg Fumaria indicaextract. Group III rats 
were received 400 mg/kg Fumaria indica   
extract. Group IV rats received 600 mg/kg 
Fumaria indica   .
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RESULTS 
1. Body Weight

The uniform gain was seen in the body weight of 
control group animals, but remaining three 
group of  Phenyl hydrazine treated  animal 

showing the signicant decrease in body wt 
after 7 day treatment Phenyl hydrazine at dose 
10mg/kg body weight .The increase in the body 
weight was observed after the treatment of 200, 
400,600 mg/kg plant extract of Fumaria indica.

PHZ Induced  Haematotoxicity and It's Recovery by FI Plant Extract in CF Rat
Average of all groups body weight

 

10Mg/kg b.wt  PHZ & Control - 1% Gum Acecea , 200(II)+400(III)+600(IV) Mg/kg 

b.wt FI, 

Average of b.wt. Initial,
 
Middle, Final

 

 
Group I Group II Group III Group IV 

Initial 201.8 199.6 217.4 224.4 

Middle 206.8 193 212 218 

Final 211.4 201.6 217.2 225.6 

Table 1: Group-I, II, III, IV Body weight (Average)

Fig.4: Group-I, II, III, IV Body weight (Average)

3. Hematology
After the treatment of 7 day phenyl hydrazine at the 
dose of 10mg/kg body weight showed adverse 
effect  on blood prole of animas. The 50 reduction 
was   seen   in the values of Hemoglobin and total 

RBC count in the phenyl hydrazine treated animals. 
The WBC count was slightly increased in phenyl 
hydrazine treated animals as compare to control 
animals.  
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Heamoglobin

PHZ Induced haematotoxicity and its amelioration by Fumaria indica plant extract

  Group-I Group-II Group-III Group-IV 

  Initial Initial Initial Initial Middle Middle Middle Middle Final Final Final Final          

Mean
 

16.2 16.5 14 14.4 7.72 14.5 14.4 7.46 14.4 15.4 6.9 14.3 

±SD 0.91 1.48 1.62 0.65 0.54 0.35 1.39 0.5 0.82 0.65 1.24 0.57 

 Table 2: Heamoglobin percentage (Initial, Middle, Final) of Group- I,II,III,IV

Fig.5: Heamoglobin percentage  (Initial, Middle,Final) of Group- I,II,III,I

RBC

PHZ Induced haematotoxicity and its amelioration by Fumaria indica plant extract

 
Group-I Group-II Group-III Group-IV 

 

Mean
 

6.84 7.24 6.87 7.02 2.26 6.11 6.72 1.89 5.84 6.38 2.4 5.59 

±SD 0.76 1.25 0.86 0.42 0.68 0.31 0.77 0.81 0.48 0.49 0.41 0.46 

 Table 3: Total-RBC Count. (Initial, Middle, Final) of Group- I,II,III,IV

Initial Initial Initial Initial Middle Middle Middle Middle Final Final Final Final          
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Fig.6: Total-RBC Count. (Initial, Middle, Final) of Group- I,II,III,IV

WBC

PHZ Induced haematotoxicity and its amelioration by Fumaria indica plant extract

 

Group-I Group-II Group-III 
 

Group-IV 

 

Mean
 

18.2 17.48 
17.9

6 
17.28 26.16 

19.1

6 
17.4 26.24 

19.0

4 
17.3 25.54 

18.6

8 

±SD 0.7 1.03 1.04 0.73 1.19 0.86 0.9 0.95 0.85 1.26 1.65 0.61 

 Table-4: Total-WBC Count. (Initial, Middle, Final) of Group- I, II, III, IV

Fig.7: Total-WBC Count. (Initial, Middle, Final) of Group- I, II, III, IV

International Journal of Scientific and Innovative Research 2016; 4(2) : 22-31
P-ISSN 2347-2189, E- ISSN 2347-4971

www.ijsir.co.in 29

Initial Initial Initial Initial Middle Middle Middle Middle Final Final Final Final          



DISCUSSION
In this experimental study, we have  shown that 
after phenyl hydrazine  treatment    at the dose 
10mg/kg body  weight in Group-II, III, IV group of 
rats after 7 days the  induction of Haemolytic 
anaemia has been observed  After treatment with 
phenyl hydrazine we have ameliorate the 
haemolytic anaemia by giving the different dose of  
methanolic plant extract of fumaria indica to the 
charles foster rats. The different doses of fumaria 
indica are 200mg, 400mg,and 600mg per kg body 
weight. In comparison to  control ,the other groups 
showed the signicant decrease of Hemoglobin 
and RBC and increase in the WBC. After dosing of   
Fumaria indica  plant  extract, we see   increase  in  
level of Heamoglobin and RBC and the number of 
WBC is decreased. We can   identify that   in 
anaemic condition the Hemoglobin and RBC is 
decreased and the number of WBC is increased. 
The decreasing level of Hemoglobin and RBC has 
shown  that phenyl hydrazine causes  haematoto-
xicity and disrupted Hemoglobin and RBCs. The 
increasing number of WBC shows that the in body 
of rats any disease is caused because in case of any 
disease the WBC is increased. WBC also gives   
protection against   any foreign particle and 
disease. In the study of body weight, we see the 
middle body weight is decreased in treated group in 
comparison to initial body weight and control 
group. The effect of Phenyl-hydrazine on spleen, in 
comparison to control, the size of other group's 
spleen is signicantly increased, bed PHZ caused 
damage in   the RBC and dead RBCs are   stored in 
the spleen. So the size of spleen is increased in 
comparison to control and treated group organs. In 
our   study, PHZ   was administered by oral route at 
dose 10 mg/kg body weight for 7 days. After 7 days 
in PHZ treated animals, a signicant decrease were 
observed in the values of   T-RBC  and  Hgb  level 
decreased and the level of WBC increased. The 
initial body weight of control group rats   is slightly 
increased but the weight of  treated  groups rats is 
decreased.  From  the  decrease in the body weight 
it is  clear the animal is in  anemic  condition and 
results on  blood parameter also shows  that in 
haematology parameters of PHZ treated animals 
50% reduction were seen in the values of T-RBC 
and  Hgb, so we can say that the effect of PHZ is 
fully on HgB and RBC  but 50% increase were seen 
in the values of WBC. The decrease   in  RBC and 

Hemoglobin showed anaemic condition in rats. 
These anaemic animals were used as a model in 
Haemoprotective activity of Fumaria  indica.   
The Present study was conducted to observe the 
effect of PHZ and Fumaria indica on drug 
metabolising enzymes in rats which showed that 
values of Hb, total RBC increased. Fumaria indica 
plant extract increased the level of HgB and RBC 
and  it decreased the level of WBC. The various 
blood cells are produced at a rate of approximately 
one million to 3 million per second in a healthy 
adult, this characteristic makes hematopoietic 
tissue particularly sensitive target for cytotoxic and 
antibiotic agents such as those used to treat cancer, 
infection and immune mediated disorders. Animals 
of control and treated groups remained generally 
active and healthy throughout the experiment. 
There was no redness or discharge from the 
mucosal membranes and body orices. No 
mortality was seen in any of the groups either 
control or treated. There was no signicant gain or 
loss in the body weight of the rats as observed 
throughout the experiment. There were no regular 
variations in the average 24-hour water and food 
intake of the rats of both control and treated group 
monitored. In comparison to initial food and water 
intake the middle food and water intake is increased 
in middle and nal in control group. But in treated 
group we see the middle food and water intake is 
deceased in all treated group. And after giving of 
plant extract the nal food and water intake is 
increased. This increase can be attributed to the 
ameliorative effect of Fumria indica.  Haemat-otoxic 
effect of PHZ was studied in rats at the dose level 10 
mg/kg b. wt. PHZ effect was well dened in treated 
group characterized by decrease in RBC count, Hb% 
and WBC count which were indicators of anaemia. 
Previous studies suggested that the number of WBC 
increased in the condition of anaemia. These effects 
were dose related and reversible. 
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