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Secondary metabolites synthesized in desert plants have medicinal properties on one hand and toxicity nature on
the other hand. The use of such plants as food or drugs by human being needs to explore their toxic or friendly
nature. The effects of secondary metabolites on hematological parameters can provide an insight for finding out
their nature. Ethanolic extracts sourced from a variety of plant species are considered to have the potential for
inducing changes in human haemotological indices which, when altered, can have pivotal role in determining human
health conditions. Aiming to explore this, the ethanolic extracts of some plants from Thal desert of Pakistan were
used to determine their effects on some human hematological attributes like counts for granulocyte; leukocytet;
eosinophils; monocyte; lymphocyte; granuloytes and lymphocytes. Haemoglobin (Hb), Red Blood Cell (RBC), Mean
Corpuscular Haemoglobin (MCH), Mean Corpuscular Haemoglobin Concentration (MCHC), Mean Corpuscular
Volume (MCV), Packed Cell Volume (PCV), Hematocrit (HCT) and Red Cell Distribution (RDW) were also studied.
Eethanolic extracts of some trees and herbs collected from Thal desert were mixed with human blood in 1:4 ratio
and tested for complete blood count tests (CBC) using Automated Hematology Analyzer machine. The blood without
addition of extract was treated as control. Data were statistically analyzed by using one way ANOVA (Analysis Of
Variance). The level of statistical significance was P < 0.05. Mean values were differentiated by Duncan’s multiple
range tests. Among the studied blood characteristics, eosinophils perctage and count, granulocytes percentage,
RBC, MCHC, MPV were decreased by all plant extracts. RDW were decreased by extracts of Tamarix aphylla stem
Capparis aphylla stem and root, Lymphocytes were lowered by Orobanche stem extract. All other extracts increased
the components of blood as comared to control except platelets decline by Capparis decidua stem extract.
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In whole history of humanity, in his struggle against
diseases, man has seeked help from plants which are
the sources of biologically-active nature of health-
promoting constituents. The use of plants in treating
ailments is too old to date back 1550 BC (Petrovska, 2012,
Kumar et al. 2019). Almost every medical systems, may
it be Traditional Medicine, Ayurvedic medicine, Kampo
medicine, European medicine, is based on valuable plant
derived medicinal substances (Lu et al. 2016). Currently,
medicine is faced with a growing demand for a wide
range of biologically-active compounds of natural origin
that can demonstrate preventive or therapeutic. A large
proportion of the phytochemicals used for effects against
causes of death, such as cardiovascular disease, cancer,
diabetes or respiratory disease are secondary metabolites.
These compounds have many different functions in
plant itself such as protecting plants from pathogens
(Zaynab et al. 2018: Bednarek et al. 2018), herbivores
(Huang et al.2019; Huber et al. 2016) and ultraviolet light
(Kohler et al. 2017; Takshak and Agrawal 2019).

They also provide color and fragrances to facilitate
seed dispersal and pollination by animals. These play
an important role as signals and regulatory molecules
in primary metabolism. In modern medicine, plant
secondary metabolites play a vital role. Secondary
metabolites have antioxidant (Zlatic et al. 2019;
Gongcalves 2019), antibacterial (Barbieri et al. 2017), anti-
inflammatory (Bernstein et al. 2018, Flores-Sanchez et
al. 2019), antifungal (Reichling 2010Lagrouh et al. 2017),
hepatoprotective (Pereira et al. 2016) and neurological
(Epifano et al.2008) effects. The increasing uses of these
plant secondary metabolites demands the use of new
biotechnological tools to create new and productive
transgenic plant cultures. (Kowalczyk etal. 2020).

Plants products have been used as medicine since
long time owing to their availability, no side effects
and easy usage. In developing countries including
like Pakistan, even today, the practice of medicine
relies on plants and their products. Plant extract based
medicine is culturally well accepted by peoples of
urban and rural areas. Many plants contain number
of secondary metabolites such as saponins, phenols,
necessary oils, and many other phytochemicals. These
metabolites have medicinal properties on one hand
(Aggarwal et al. 2003) and have been reported to be toxic
on the other hand (Jennifer et al. 2005). These secondary
metabolites have been well documented to be present in
plants of the adverse environmental conditions such as
deserts and act as antioxidants for scavenging reactive
oxygen species (ROS).

Deserts are arid and semi-arid lands which comprise
approximately one third of the world’s land surface
and are under constant threat of drought (Wickens,
1998). In arid regions, drought occurs regularly and
annual evaporation frequently more than total amount
of annual precipitation. Due to these environmental
conditions, the vegetation of the desert comprises

xerophytic species which are adapted to these various
environmental stresses, like extreme aridity, high salinity,
high temperature and low nutrient availability (Naz et
al, 2010). Water deficiency also affects many aspects of
the plant from cell function to mechanistic properties
stress and it will have great importance in worldwide
both economically and environmentally (Lambers, 1998
and Rachmilevitch et al. 2006) Plants are adapted to
these adverse environmental conditions by synthesizing
secondary metabolites. Some of the plant secondary
metabolites show negative effects on health, survival and
behaviour of consumer especially herbivores because of
the harmful toxins (Jennifer et al. 2005).

Concentration of these metabolites in plants and nature
of their toxicity for consumer vary with stress severity
and type (Close and McArthur, 2002). Some common
and the most important bioactive constituents of
plants are alkaloids, tannins, flavonoids, and phenolic
compounds. Moreover, a number of medicinal plants
containing flavonoids and alkaloids are used in natural
medicine and are known to contain important therapeutic
agents. Their identification needs to be interpreted in the
light of traditional use and preparation of plant drugs
(Taylor et al. 2001). Plants need to be well diagnosed
for their medicinal potential, antioxidant status and
toxicity nature of secondary metabolites prior to its use
for human health. The use of herbal preparations, without
any proper scientific studies on their safety, can raise
concerns on their toxicity (Saad et al. 2006).

Furthermore, blood parameters reveal the health status
of an individual. This is because blood plays a vital role
in physiological, nutritional and pathological status of
organism. Of these, Physiological parameter could be a
valuable means of diagnosing health of an individual
(Ganong, 2005). Hence, the exploration of various
blood parameters might be useful criteria that can be
used to assess the toxic or medicinal potentials of plant
extracts (Sunmonu, 2010). Effects of herbal extract on
animals are commonly used to deduce potential health
risk for humans indirectly (Ashafa, 2011). However,
direct evaluation of in vitro toxicity effects on human
hematological parameters, can have more predictive
value for human health. If no ethnomedicinal knowledge
available, plant can be selected randomly and screened
for medicinal constituents derived from any part of the
plant like bark, leaves, flowers, roots, fruits, seeds, etc.
After a careful experimental testing for its toxicity or
medicinal potential, a plant can be used for medicinal
purposes.

Our experiment is aimed to explore the toxic or medicinal
nature of ethanol soluble secondary metabolites
(Hemwimon et al. 2007) of desert plants. Toxic or
medicinal effects of herbal extract are commonly used
in animals to deduce their potential health effects on
humans indirectly (Ashafa, 2011). However, in vitro
evaluation of toxicity effects on human hematological
parameters directly, can have predictive value for human
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health. To assess the ethno-medicinal or toxicological
validation of plant secondary metabolites, the desert
plants were selected. The selection of desert plants is
based on arid environmental conditions which enforce
plants to synthesize secondary metabolites for adaptation
to stressful environment (Naz et al. 2010). Desert plants
have traditional utilization in the treatment of some
diseases and free radicals related disorders by local
peoples with no proper documentation of their side
effects (Taylor et al. 2001). Moreover, the choice of
in vitro utilization of human blood is based on the
role blood plays in determining the physiological,
nutritional and pathological status of organism. Among
these, physiological parameters are dependent on blood
attributes and could be a valuable means of diagnosing
a disease (Ganong, 2005). Hence, the investigation of
various hematological parameters might be a useful
index that can be employed to assess the toxic or
useful potentials of plant extracts containing secondary
metabolites (Sunmonu and Oloyede, 2010).

Experimental design: Using ethanol as solvent, plant
extract was prepared (Kinuthia et al 2014, and Saha,
2008). Human blood from a healthy volunteer was
analysed for haemotological indices after mixing with

plant extract (Ughachukwu et al. 2013 and Sayeed et al.
2014). Three samples of each extract were pooled to get
means to reduce the error. A comparison with normal
blood characteristics was statistically calculated.

Field survey and trees sample collections: Thal desert
is located in Punjab provice of Pakistan lying between
Indus and Jehlum rivers. It extends over an area of 23000
square kilometers between 70.8°- 72°E longitude and
30° - 32.5° N latitude. (Mares, 2017). In a preliminary
survey of Thal desert, meetings with local peoples were
arranged to know the geographical area and local plant
names. Intact specimens were collected and herborized
from the study area for each new plant species present
and mentioned by local people, Herborized specimens
were identified specialists, by matching them with the
labelled herbarium exsiccates lying in the departmental
herbarium (Dr.Mumtaz Bukhari herbarium) of Botany
Department Bahauddine Zakarya University, Multan
Pakistan and/or the literature (Ali,1993). Data and
specimens were collected according to an appropriate
methodology (Jain, 1995; Khan 1993) keeping uniformity
among age of plants, size of plants and size of sand
dunes. Further processing of collected specimens was
carried out in laboratory of the department.

Table 1. In vitro effect of ethanolic extract of some trees and herbs of Thal on human hematology[values represent

mean+standard daviation; n=3]

Name of leukocyte Granulocyte
species count (%)
(10x3/u L)
Normal blood 5.63 +0.05k | 0.13 + 0.05 0
Tamarix aphylla (r) 7.26 + 0.65 ] 32.53+1.05 ¢
(+28.95) (+24923.08)
Capparis decidua (s) 10.13 + 0.60 efg | 23.13+ 1.305 i
(+79.92) (+17692.31)
Capparis decidua (1) 8.20+ 0.55 hij | 21.43+ 0.83 ij
(+45.64) (+16384.62)
Fagonia arabica (s) 9.20+ 0.55 gh | 31.36 + 0.8 ef
(+63.41) (+24023.08)
Orobanche aegyptica (f) | 16.56 + 0.87 ¢ |31.83 + 1.05 ef
(+194.13) (+24384.62)
Orobanche aegyptica (s)|17.13 + 1.15bc | 43.3 + 1.6¢
(+204.26) (+33207.69)

Citrullus colocynthis (r) | 10.66 + 0.90 ef | 20.76 + 1.10 j
(+89.34) (+15869.23)

Lymphocyte Monocyte Eosinophils | Granulocyte
(%) (%) (%) (10x3/L)
47.93 +0.051 | 1.96 + 0.05m | 2.76 + 0.05 a 0+0d
58.53 + 1.106 bc| 6.43 + 1.105 k | 0.20+ 0.1 cd |2.56 + 1.22 ¢
(+22.11) (+228.06) (-92.75) (-256)

55 + 0.9bcd |20.56 + 0.95 fg | 0.03 + 0.05e | 2.5+ 1.25 ¢
(+14.75) (+948) (-98.91) (-250)
54.43+ 1.02 bed| 19.6+ 0.75g | 0.03 + 0.05¢e | 2.56+ 1.22 ¢
(+13.56) (+900) (-98.91) (-256)

53.1 £ 0.95 bede| 11.53 + 1.05j | 0.40+ 0.1 b 29+ 1c
(+10.85) (+488.26) (-85.71) (-290)
545+ 091 bed| 135+ 1.11 0+0e 546 £+ 096 b
(+13.77) (+588.77) (-100) (-546)
40.3 + 0.90 fgh | 16.56 + 1.2 h 0+0e 7.6 + 1.08 a
(-15.86) (+744.89) (-100) (-760)
57.36 + 0.80 bc | 19.36 + 0.86 g | 0.3 + 0.1 bc |2.66 + 1.07 ¢
(+11.32) (+887.75) (-89.28) (-266)

Values sharing the different letters represent significance difference in respective row; values in parenthesis represents
percentage difference over control group; LSD= least standard deviation; r=root; s=stem; f=flower

Crude ethanolic extract preparation:The collected
specimens were first washed with water and later on
with 2% ethanol to remove dust and other surface
contaminants, dried at room temperature, and were
grounded to fine powder using pestle and mortar.
Following the procedure adopted by Afolayan et al.
(2010), crude ethanolic extract was prepared from finely

grounded 100.0 g plant material in 200ml ethanol by
shaking at room temperature for 3h. The ethanol used
was of highest purity. The extract was filtered and
residue was re-processed for extraction. Solvent was
evaporated by rotory evaporator at and material was
stored at -4°C.
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Blood sampling and in vitro analysis: After ensuring the
confidentiality and anonymity to a blood donor and
approval from local ethical committee, human blood
was obtained from a healthy volunteer of 25 years age
having O+ blood group. The volunteer was selected
after a questionnaire of not taking any medications or
addictive substances (including tobacco, alcohol and
aspirin or any other anti-platelet drugs) and keeping a
balanced diet (meat and vegetables); using no antioxidant
supplementation. By adding ethanol, plant extract was
diluted up to 5ml. After consulting literature, the ratio
of mixing blood to plant extract was determined by trial
method to find appropriate dose when no coagulation

occurred. Finally, plant extract was added into 4ml
blood (1:4) and was shaked smoothly. Blood sample
without addition of extract was considered as control
for comparison. Complete blood count tests (CBC) by
using Automated Hematology Analyzer machine was
performed for hematological indices.

Statistical analysis of data: Data obtained for blood test
were analyzed by using one way ANOVA (Analysis Of
Variance) at 5% level of statistical significance. Means
were compared by Duncan’s multiple range test (Duncan,
1955).

Table 2. Table In vitro effect of ethanolic extract of some trees and herbs of Thal on human heamatology[values represent

mean+standard daviation; n=3]

Name of Lymphocyte Monocyte Eosinophils RBC HGB HCT

species count count count (10x6/ uL) (g/dL) (%)
(10x3/L) (10x3/L) (10x3/L)

Normal blood 2.68 + 0.02j | 0.13 + 0.05g |50.33 + 0.57 h|5.14 + 0.005 ¢, 8.33 +0.05d |22.73 + 0.05h

Tamarix aphylla (r) 4.56 + 1.19 efgh| 0.5 + 0.1fg 2.73 + 0.90 cde|4.28 + 0.95 bc|8.66 + 1.02 bed| 24.66 + 1.05e

(+70.14) (+284.61) (-94.57) (-16.73) (+3.96) (+71.84)
Capparis decidua (s)| 5.7 + 1.15 cde | 2.6 + 1.04bed| 1.6 + 0.2efg |3.7 + 1.113 be | 8.63 + 1.05 bed | 20.83 + 1.006h
(+112.68) (+1900) (-96.82) (-28.01) (+3.60) (+54.993)
Capparis decidua (r) | 5.73 + 1.06 cde | 2.63+ 1.15bed | 1.46 + 0.15 fg | 4.45+ 1.19 be | 8.43 + 1.00 bed | 24.7+ 1.15e
(+113.80) (+1923.07) (-97.09) (-13.42) (+1.20) (+72.01)
Fagonia arabica (s) | 4.8 + 1.1 defgh 1+ 1efg 1.46 + 0.15 fg | 4.56 + 0.92 bc | 8.63+1.02bcd | 27.63 + 1.05¢
(+79.10) (+669.23) (-97.09) (-11.45) (+3.60) (+21.7)
Orobanche 9.4+0.62a 2.66+ 1.00bcd| 4.53 + 1.11 b [3.78 + 1.095 bc| 8.36+1.00bcd 25+ 1de
aegyptica (f) (+250.74) (+1946.15) (-90.99) (-26.60) (+0.36) (+9.98)
Orobanche) 7.63 + 1.13 ab 3+ 1bc 0+0h 4.28 + 0.92 bc | 9.46+1.15abc 24.7 + 1.05e
aegyptica (s (+184.70) (+2207.69) (-100) (-16.89) (+13.56) (+8.66)
Citrullus 6.5 +£ 0.79 2.53 + 1.1 bed 0+0h 4.38 + 1.30 bc | 9.63+1.12abc | 24.63 + 1.10 e
colocynthis (1) bede (+142.53) (+1846.15) (-100) (-14.95) (+15.60) (+8.35)

Values sharing the different letters represent significance difference in respective row; values in parenthesis represents

percentage difference over control

Values sharing the different letters represent significance difference in respective row; values in parenthesis represents
percentage difference over control group; LSD= least standard deviation; r=root; s=stem; f=flower

Tamarix aphylla root: Ethanolic extract of Tamarix
aphylla root substantially altered blood parameters. The
extract had increased Leukocyte (28.95%), granulocyte
count (24923.08%), lymphocyte count (22.119%),
Monocyte count (228.06%), lymphocyte (70.14%),
Monocyte (284.61%), HGB (3.600%), HCT (71.84%), MCV
(32.33%), MCH (40.91%), RDW (12.37%) and platelets
(42.96%) respectively. Ethanolic extract had affected
Eosinophils count, granulocyte, RBC, Eosinophils, MCHC,
and MPV with different degrees there by lowering values
from control as Eosinophils count (98.91%), granulocyte
(2569%), RBC (16.73%), Eosinophils (94.57%), MCHC
(7.45%), and MPV (28.86%) .

Capparis decidua stem: Ethanolic extract of Capparis
decidua stem proved its significant influence . Mean
values revealed that an increse was noted for leukocyte
(79.92%), granulocyte count (17692.31%), lymphocyte
count (14.75%), Monocyte count (948%), lymphocyte
(112.68%), Monocyte (1900%), HGB (3.60%), HCT
(54.993%), MCV (21.75%), MCH (23.99%), MCHC (16.29%)
and RDW (11.34%). An exception in this correlation was
found MPV, RBC, platelets, Eosinophils, granulocyte,
Eosinophils count parameters. Blood parameters MPV
(28.4200), platelets (25.48%), RBC (28.01%), Eosinophils
(96.82%), Granulocyte (250%) and Eosinophils count
(98.91%) revealed a significant decreased from control.

604 PHYTOMEDICINAL POTENTIAL OF ETHANOLIC EXTRACTS OF SOME TREES

BIOSCIENCE BIOTECHNOLOGY RESEARCH COMMUNICATIONS



Capparis decidua root: Ethanolic extract of Capparis
decidua root change in blood parameters. The most
marked increase was in leukocyte (45.64%), Granulocyte
count (16384.62%), lymphocyte count (13.56%),
Monocyte count (900%), lymphocyte (113.800%),
Monocyte (1923.07%), HGB (1.20%), HCT (72.019%),
MCV (31.420%), MCH (40.73%) and RDW (18.63%). The
application of extract seems to decreased significantly
Eosinophils count (98.91%), Granulocyte (256%),
Eosinophils count (97.09%), RBC (13.42%), MCHC
(8.81%) and MPV (33.62%).

Fogonia arabica stem: Different sensitivity range was
found in response of blood parameters treated with
ethanolic extract of Fogonia arabica stem. The application
of extract seems in enhancing the leukocyte (63.41%),
granulocyte count (24023.08%), lymphocyte count
(15.68%), Monocyte count (488.26%), lymphocyte count
(10.85%), lymphocyte (79.10%), Monocyte (669.23%),
HGB (3.60%) HCT (21.7%), MCV (31.92%), MCH (29.57%),
RDW (49.349%) and platelets (18.69%) from control.
But the extract decreased MPV, MCHC, granulocyte,
Eosinophils, Eosinophils count and RBC parameters.
The maximum decrease was for MPV (21.219%), MCHC
(11.39%), granulocyte (290%), Eosinophils count
(85.71%), RBC (11.45%) and Eosinophils (97.09%) from
control.

Orobanche aegyptica flower: Eethanolic extract of
Orobanki aegyptica flower. increased the leukocytes
(194.13%), granulocytes count (24023.08%), lymphocyte
count (13.77%), Monocytes count (588.77%), lymphocyte
(250.749%), Monocytes (1946.15%), HGB (0.36%), HCT
(9.98%), MCV (48.149%), MCH (9.29%), RDW (90.210%)
and platelets (82.55%) from control. But the extract
decreased the values for MPV, RBC, MCHC, Eosinophils
count, Eosinophils and granulocytes parameters. The
maximum decrease was for MPV (6.78%), MCHC (9.39%),
granulocyte (290%), Eosinophils count (100%), RBC
(26.60%) and Eosinophils (90.99%) from control.

Orobanche aegyptica stem: The extract of Orobanki
aegyptica stem changed blood parameter A significant
increase in leukocytes (204.26%), granulocytes count
(33207.69%), Monocyte count (744.89%), lymphocyte
(184.70%), Monocyte (2207.69%), HGB (13.56%), HCT
(8.66%), MCV (37.25%), MCH (39.05%), MCHC (2.45%),
RDW (74.76%) and platelets (100.26%) was noted.
Ethanolic extract rdecreased MPV, Eosinophils count
granulocyte lymphocyte count parameters by values of
MPV (23.529%), Eosinophils count (100%), granulocytes
(760%) and lymphocyte count (15.86%).

Citrollus colocynthis root: Citrollus colocynthus root
Ethanolic extract also changed the blood parameters.
The significant increase was in leukocyte count (89.34%),
granulocyte count (15869.23%), lymphocyte count
(11.32%), monocyte count (887.75%), lymphocyte
(142.53%), HGB (15.60%), HCT (8.35%), MCV (40.13%),
MCHC (1.17%) and RDW (94.549%). The application
of extract decreased significantly MPV (44.73%),

granulocyte (266%), Eosinophils count (89.28%), RBC
(14.95%), Eosinophils (100%) from control.

The hematological parameters assessment acts as
diagnostic criteria for effects of any foreign compounds
on the blood components (Ashafa et al. 2012).
Addition of chemical compounds at toxic level
changes the blood parameters indicating hematological
disorders like anemia which is characterized by
low hemoglobin content (Price and Schrier 2008));
decline in platelet results in lymphoma and myeloma
(Izak and Bussel 2014; Bradbury and Murray 2013).
Blood parameters are used for diagnosing the
physiological status of an organism (Pankaj and Varma
2013). Low levels of hemoglobin and RBC is due to iron
deficiency or blood cell destruction which to anemia
(Junqueira et al. 2006).

The increased levels of free hemoglobin in blood
(hemoglobinemia) might be as a result of massive
hemolysis Ugwu et al. 2013). Hematocrit (PCV) (called
Packed Cell Volume (PCV) is clinically used to signal
known or suspected anemia (Wintrobe and Greer 2009).
Mean cell/corpuscular volume (MCV) is volume or
size of a red blood cell. High MCV mean larger RBC
size). Low MCV is due to iron deficiency (Aslinia et al.
2006). Mean corpuscular hemoglobin (MCH) is average
amount of hemoglobin in single red blood cell. Invrease
in MCH is due to anemias (Kasper et al. 2005). Mean
corpuscular hemoglobin concentration (MCHC) is also
average concentration of hemoglobin inside a single red
blood cell. A low MCHC is iron deficiency orindication
of abnormal hemoglobin synthesis MCV is size of red
blood cells while MCH and MCHC are for concentration
of hemoglobin. White blood cells (WBC) count and its
indices play a vital role in immune function. A high
number of eosinophils are due to a variety of disorders
(Wintrobe and Greer 2009).

Our results revealed a diversified action of ethanolic
extracts sourced from different plants parts on various
hematological attributes. The results contradict to the
findings of Lohar et al. (2009) while are in accordance
to the findings of Straus, 1998 regarding effects on RBC
and Hb concentration (MCH, MCHCQ). It has been reported
that plants extracts vary in their actions and are often
non-specific in their actions (Treasure, 2000). Many
plants have been known to produce biologically active
substances which are related to their special flavours,
taste and antioxidant status. Among the phenolic
compounds, antioxidants and secondary metabolites, the
most abundant are natural antioxidants (Fiorentino et al.
2006). Antioxidants can act as cell saviors, as reducing
agents, free radical scavengers, singlet oxygen quenchers
or hydrogen donors (Fattouch et al. 2007).

Antioxidants are synthesized in plants under
environmental stresses to neutralize the reactive
oxygen species (ROS). Damage to cells and biomolecules
caused by reactive oxygen/nitrogen species (ROS/RNS)
is nullified by antioxidant (Fiorentino et al. 2006).The
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concentration ratio of antioxidant to ROS determines
not only the potential of plants to withstand adverse
environmental conditions but also when present in plant
extract or its products, these might play important role
against the hemolytic activity of ROS by stabilizing
blood cells and molecules or by their direct action on
ROS. The plant organic extracts have high amount of
antioxidants such as flavonoids and phenolic. Flavonoids
are especially important for protection against human
diseases. (Tiwari, 2001).

Erythrocytes are considered as major target of free
radicals (ROS) due to the presence of high concentrations
of polyunsaturated fatty acids in cell membrane
(Ebrahimzadeh et al. 2009). ROS may cause oxidative
damage to the erythrocyte membrane due to hemolytic
activity. Red Blood Cells (Erythrocytes) are the most
abundant cells in the human blood. Medicines can
have more effect on Erythrocytes than any other blood
cells (Hamidi and Tajerzadeh, 2003). Results of present
studies revealed that ethanolic extracts of desert plants
specimens reduced the RBC. The hemolysis of red blood
cells by ROS, produced in desert plants parallel to stress,
damages the cell membrane with release of hemoglobin
from these cells. All these factors, in union, cause

deterioration of cell membrane, which may, perhaps, be
the key step for lysis of cell.

Results revealed that ethanolic extracts of desert plant
specimens decreased MCHC and increased MCH and MCV
(Table.1). The MCHC and MCH are indices of haemoglobin
concentration in blood and in its each cell respectively
(Wickramasingh, 1991). Mean cell volume (MCV) is the
volume of red cells. An increase in MCV accompanied
with a decrease in MCHC could accounts for the reduction
in osmotic fragility of cell membrane (Olaleye, 1999).
MCH, MCV and MCHC relates to individual red blood
cells while Hb and RBC are concerned with the total
numbers of red blood cells (Ashafa, 2011). The MCV
determines the size of the RBCs. RBCs of normal size
are termed normocytic. When the MCV is high, the RBCs
will be larger and are termed as macrocytic. When the
MCV is below normal, the RBCs are smaller which are
called as microcytic. These categories of size are used
to classify anemias. A significant reduction in MCV, if
observed, accounts for interference in iron uptake by
hemoglobin. Furthermore, it is reported that decrease in
the blood cells may be due to the increased glycosylation
(non enzymatic) of membrane proteins which can cause
hyperglycemia.

Table 3. In vitro effect of ethanolic extract of some trees and herbs of Thal on human heamatology[values represent

mean+standard daviation; n=3]

Name of Lymphocyte Monocyte Eosinophils RBC HGB HCT

species count count count (10x6/ ulL) (g/dL) (%)
(10x3/L) (10x3/L) (10x3/L)

Normal blood 2.68 + 0.02 j 0.13 + 0.05 g | 50.33 + 0.57 h | 5.14 + 0.005 c | 8.33 +0.05d |22.73 + 0.05h

Tamarix aphylla (r) | 4.56 + 1.19 efgh

0.5+ 0.1fg |2.73 + 0.90 cde | 4.28 + 0.95 bc | 8.66 + 1.02 bed | 24.66 + 1.05e

(+70.14) (+284.61) (-94.57) (-16.73) (+3.96) (+71.84)
Capparis decidua (s) | 5.7 + 1.15cde | 2.6 + 1.04 bed| 1.6 + 0.2efg | 3.7 £ 1.113 bc | 8.63 + 1.05 bed |20.83 + 1.006 h

(+112.68) (+1900) (-96.82) (-28.01) (+3.60) (+54.993)
Capparis decidua(r) | 5.73 + 1.06 cde |2.63+ 1.15 bed| 1.46 + 0.15 fg | 4.45+ 1.19 bc | 8.43 + 1.00 bed | 24.7+ 1.15 ¢

(+113.80) (+1923.07) (-97.09) (-13.42) (+1.20) (+72.01)
Fogoniaarabica (s ) 4.8 + 1.1 defgh 1+ 1efg 1.46 + 0.15 fg | 4.56 + 0.92 bc | 8.63+1.02bcd | 27.63 + 1.05¢

(+79.10) (+669.23) (-97.09) (-11.45) (+3.60) (+21.7)
Orobankiaegyptica (f) 9.4 +0.62a 2.66 + 1.00 bed 4.53 + 1.11 b [3.78 + 1.095 bc| 8.36+1.00bcd 25 + 1 de

(+250.74) (+1946.15) (-90.99) (-26.60) (+0.36) (+9.98)
Orobankiaegyptica (s)| 7.63 + 1.13 ab 3+ 1bc 0+0h 4.28 + 0.92 bc | 9.46+1.15abc | 24.7 + 1.05¢

(+184.70) (+2207.69) (-100) (-16.89) (+13.56) (+8.66)
Citrolluscolocynthus | 6.5 + 0.79 bede | 2.53 + 1.1 bed 0+0h 4.38 + 1.30 bc | 9.63+1.12abc | 24.63 + 1.10 e
(r) (+142.53) (+1846.15) (-100) (-14.95) (+15.60) (+8.35)

Values sharing the different letters represent significance difference in respective row; values in parenthesis represents
percentage difference over control group; LSD= least standard deviation; r=root; s=stem; f=flower

Ethanolic extracts of some specimens reduced the
haemoglobin concentration while others induced an
increase. This change in haemoglobin quantity in blood
might be due to Iron deficiency as Iron is a component
of heme group in hemoglobin. This Iron deficiency could

be due to interference of plant extract biomolecules
with iron directly or interference during its biosynthesis
metabolism. A failure in production of hemoglobin
results in cells smaller than normal cells. This occurs
in many diseases, including iron deficiency anemia,
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thalassemia, and anemias associated with chronic
infection. Iron deficiency might be due to desert plant
ROS which cause mobilization of Fe?* by Ca?* via Fenton
reaction (Kupier-Goodman and Scott, 1989). The increase
in Hb (MCH and MCHC) facilitates oxygen transport
to the tissues. An increase in Hb concentration (MCH,
MCHC) may be due to the presence of active gradients
that stimulate haemopoiesis, or support in availability
of iron for haemopoiesis, or agents for chelating iron
may be absent or weakly present in the plant extract
which change the extent of hemolysis of RBC (Lohar
et al, 2009).

An increase or decrease in blood attributes might be owed
to free radical scavenging activity of extract (Saha et al.
2008); antiuglycosylation (Nair et.al.,2013); thrombolytic
potential (Sayeed et.al. 2014) , anticoagulation by plant
extract (Ughachukwu et.al. 2013) or by genotoxicity
(Pereira et.al. 2014). Reduction in platelets by ethanolic
extracts was observed (Table.1). Blood platelets reduction
may be beneficial at some level because platelets decrease
the blood viscosity which positively adds to blood
pressure and may be beneficial by view of the clinical
haematology. Change in Blood platelet might be by their
adhesion to collagen and platelet aggregation by ROS
species of desert plants (Olas, 2008). Plant antioxidants
might change blood platelet by antiplatelet activity
(Dutta-Roy, 2002).

Conclusively, based upon the criteria of importance of
blood attributes,the extract of Orobanche plant was the
most promising in enhancing haemoglobin concentration
than other plants. The Capparis decidua stem extract
proved to be worst for decreasing platelets of blood.
Different blood parameters were influenced to varying
extent by these plants antioxidant extracts. Hence, the
practical application of the plant antioxidant used should
be based upon their careful and extensive study regarding
their pharmaceutical or toxicological nature.
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