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ABSTRACT 
 

Plants are adapted to stressful environments by synthesizing secondary metabolites as antioxidant 
having either toxicological or medicinal properties. Before utilizations of metabolites one should 
explore reality about their nature. By testing their in vitro effects on blood, their curing or toxic 
potential for influence on physiology and health status of an individual can be evaluated. In this 
experiment, secondary metabolites of some shrubs of Thal desert of Pakistan were extracted in 
ethanol and used to explore their in vitro effects on some hematological attributes as enlisted in 
tables. Results were statistically analyzed using Analysis Of Variance. Means of data were 
compared to control by DMR (Duncan’s multiple range) procedure. Ethanolic extract increased the 
leucocytes count granulocytes percentage, monocytes lymphocytes MCV, MCH and platelets 
except extract of Haloxylon stem. HBG were decreased by extract of stems of Leptadenia, 
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Calligonum and Salsola. Leptadenia stem extract also decreased the platelets. Lymphocytes, 
monocytes, eosinophils and RBC were increased by most of the plant extracts. The practical 
application of the plant secondary metabolites needs careful further extensive study. 
 

 

Keywords: Secondary metabolites; potential; ethanolic extracts; Thal desert; haematological indices. 
 

1. INTRODUCTION 
 

Plants have developed some special mechanism 
for adjustment in changing environments [1-3] by 
synthesis of secondary metabolites playing a 
number of roles in changing environmental 
conditions  [4]. These changes may include light, 
temperature, humidity, local geo-climatic, 
seasonal changes and developmental processes 
[4-5]. These compounds play different roles in 
plant itself such as protecting plants from 
herbivores [6-7], pathogen [8-9], and ultraviolet 
radiations [10-11]. Human diet containing plant 
secondary metabolites can affect the metabolism 
and health status. These compounds have been 
reported to be used as food additives to improve 
the quality of nutrition [12].  
 

Some of the secondary metabolites have 
negative effects on consumer because of having 
harmful toxins [13] while others have been 
shown to have positive effects [14-15]. Some 
secondary molecules are produced from primary 
ones and are present in plant. Their production 
can be induced under in vitro conditions when 
applied biotic and abiotic stresses [16]. Human 
has used such metabolites for making drugs to 
cure many diseases [17-18]. Secondary 
metabolites have antioxidant [19-20], anti-
inflammatory [21-22], antifungal [23-24], 
hepatoprotective [25] and neurological [26] 
effects. The uses of plants in cure is too old to 
date back 1550 BC [27-28]. The increasing 
demand of secondary metabolites needs the 
technology of transgenic plant production [29]. A 
number of medicinal plants containing secondary 
metabolites as flavonoids and alkaloids are used 
in natural medicine. Flavonoids like secondary 
metabolites are phenolic compounds that are the 
most bioactive secondary metabolites [30]. Lipid 
oxidation is slowed down by phenolics [31]. 
Flavonoids have the pharmacological effects of 
antimicrobial, antiviral, anti-inflammatory and 
antihepatotoxic properties [32]. Similarly, 
alkaloids are well known for their 
pharmacological effects [33]. Plants of the 
deserts face stressful conditions and synthesize 
secondary metabolites in response to excess 
reactive oxygen species. The practical uses of 
secondary metabolites for medicinal purposes 
need their prior knowledge of toxicological or 

medicinal potential. The medicinal use of plant 
products without proper scientific studies can 
raise health issues [34].  
 

Blood determines the physiological and 
pathological status of an organism. The health 
condition of a person is assessed mainly by 
evaluating blood attributes. Hence, the use of 
herbal products on various hematological 
parameters can be useful for toxicological or 
medicinal nature of plant metabolites extracts 
[35]. Commonly animals are used for deducing 
nature of herbal products  [7]. However, in vitro 
technique application can be employed for 
directly assessment on human blood. This 
provoked the idea of designing a project to 
investigate the potential of Ethanolic extract 
secondary metabolites of desert plants for 
human haemotological indices 
 

2. MATERIALS AND METHODS 
 

2.1 The Aims of Investigations 
 

The choice of our investigation is aimed to 
explore the potential of Ethanol soluble 
secondary metabolites [36] resourced from 
desert plants for in vitro changes in human blood 
characteristics. This assessment will discriminate 
the ethno-pharmacological and toxicological 
validation of plant secondary metabolites [37]. 
The selection of desert plants is based on two 
criteria: first, due to arid environmental 
conditions, these synthesize and store secondary 
metabolites for adaptation to stressful 
environment [38]. The second criterion is that 
desert plants have been traditionally used by 
local peoples in the treatment of some diseases 
and free radicals related disorders but with no 
proper documentation of their side effects [39]. 
Blood of an organism reveals its health and can 
be a useful index for determining practical 
application of plant extract for human health [35]. 
Although toxic effects of plants are judged on 
animals but in vitro human blood can be used 
directly for deducing results [7]. 
 

2.2 Experimental Plan 
 

Shrubs of the Thal desert were selected for 
secondary metabolites extraction. Ethanol was 
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used as solvent for extraction procedure [40]. 
The Ethanol used was of high purity. Human 
blood from a healthy volunteer was utilized for in 
vitro assessment of haemotological indices [41-
42]. Means of three replicates for each sample 
were used to reduce the error for comparison 
with normal blood characteristics. 
 

2.3 Field Survey and Plant Sample 
Collections 

 
A preliminary survey of Thal desert was 
conducted. During this survey, meetings with 
local peoples were arranged to know local plant 
names of the plants. Identification of the plant 
was performed by specialists and by matching 
them with the labelled herbarium of the 
department (Dr. Mumtaz Bukhari herbarium) of 
Botany Department Bahauddine Zakarya 
University, Multan Pakistan and/or the literature 
[43]. Data and specimens were collected keeping 
in view the uniformity among size and age of 
plants. Further processing of collected 
specimens was carried out in laboratory of the 
department.  
 

2.4 Crude Herbal Extract Preparation 
 

After washing specimens with running water and 
2% ethanol, were dried at room temperature. 
Afolayan et al. [44] method was used for extract 
preparation. Plant material of 50.0 g was 
extracted in 200ml of Ethanol using orbital 
shaker. The extract was stored at -4

o
C. 

 

2.5 Blood Sampling and In Vitro Analysis 
 

After approval from BOS human O+ blood was 
obtained from a healthy volunteer aged 25 years. 
Informations about using no antioxidant 
supplementation and not taking any medications 
or addictive substances were ensured from 
donor before taking blood. Ethanol (5ml) was 
added to each extract for dilution. After reviewing 
literature, the ratio of mixing blood to extract was 
determined by trial of mixing various ratios and 
finding the appropriate dose when no coagulation 
occurred. Finally, 4.0 ml blood was mixed with 
1ml extract and was shacked smoothly. The 
complete blood count tests (CBC) of samples 
was taken by using Automated Hematology 
Analyzer machine.  
 

2.6 Statistical Analysis 
 
One way ANOVA was used for data analysis at 
5% level of significance using Costat statistical 

software. Data were presented along with 
standard deviations (Mean ± SD). Means of data 
were compared to control by Duncan’s Multiple 
Range Test [45]. 
 

3. RESULTS 
 
3.1 Crotollaria Burhia Root 
 
Index of variability in blood parameters revealed 
a significant difference in leukocyte count 
(270.5%),   granulocyte count (17130%), 
monocyte count (1452.55%), lymphocyte 
(250.74%), monocyte (5000%), HGB (14.76%), 
HCT (17.44%), MCV (34.69%), MCH (30.80%), 
RDW (64.23%) and platelets (14.48%). Extract 
did not increase MPV, Eosinophils MCHC, 
lymphocytes count and granulocyte parameters. 
Blood parameters MPV (35.06%), MCHC 
(3.38%), lymphocyte count (5.29%), eosinophils 
count (85.71%) and granulocyte (40%)  revealed 
a significant decrease. 
 
3.2 Crotollaria Burhia Stem  
 
The extract increased leukocyte count (258.7%), 
granulocyte count (51515.38%), lymphocyte 
(250.74%), HGB (6%), HCT (17.18%), MCV 
(27.89%), MCH (22.98%), RDW (42.33%) and 
platelets (17.02%). The observations are 
excluded from the ongoing trends for MPV, 
MCHC, lymphocyte count and Eosinophils 
parameters. The significant decrease was MPV 
(20.20%), MCHC (3.38%), lymphocyte count 
(5.21%), eosinophils count (100%). Although not 
statistically justified, considerable extent of 
decrease monocyte count (100%), granulocyte 
(100%), monocyte (100%) and Eosinophils 
(100%) respectively was observed when extract 
was applied. 
 
3.3 Leptadaenia Pyrotechnica Stem 
 
The greater effect of extract was for leukocyte 
count (76.90%), granulocyte count (29515%), 
monocyte count (236.73%), lymphocyte count 
(107.46%), monocyte (361.53%), MCH (46.77%) 
and RDW (69.34%). The increasing 
augmentation could not have pace for MPV, 
MCHC, MCV, lymphocyte count and           
Eosinophils count parameters. Extract showed a 
decreased in MPV (100%), platelets (100%), 
MCHC (6.36%), MCV (55.98%)                   
lymphocyte count (23.30%) and Eosinophils 
count (89.28%). Although not statistically 
justified, but to a substantial level decrease
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Table 1a. In vitro effect of Ethanolic extract of shrubs of Thal on human heamatology [values represent mean±standard daviation; n=3] 
 

Name of species 
 

leukocyte count            
(10×3/u L) 

Granulocyte 
(%) 

Lymphocyte 
(%) 

Monocyte 
(%) 

Eosinophils 
(%) 

Granulocyte  
(10×3/L) 

Normal blood 5.63 ± 0.05k 0.13± 0.05o 47.93 ± 0.05i 1.96 ± 0.05m 2.76 ± 0.05a 0 ± 0 d 
Crotollaria burhia (r) 20.86± 4.70a(+270.5) 22.4 ± 1.212g(+17130) 45.366 ±1.10defg(-5.290) 30.43 ± 0.85b 

(+1452.55) 
0.4 ± 0.1b(-85.71) 0.4 ± 0.1 d(-40) 

Crotollaria burhia(s) 20.2± 0.97a 
(+258.7) 

54.1 ± 1.25b 
(+41515.38) 

45.43 ± 0.81 defg 
(-5.21) 

0 ± 0m(-100) 0 ± 0 e(-100) 0 ± 0 d(-100) 

Leptadaenia pyrotechnica (s) 9.96± 0.35fg(+76.90) 38.5 ± 1.25 d(+29515) 36.76± 26.90gh(-23.30) 6.6 ± 1.08k(+236.73) 0.3 ± 0.1bc(-89.28) 3.76 ± 1.10c(-376) 
Haloxylon stockii (s) 0± 0l(-100) 0 ± 0o(-100) 0 ± 0i(-100) 0 ± 0m(-100) 0 ± 0e(-100) 0 ± 0 d(-100) 
Salsola imbricata (s) 8.4 ± 0.5hij(+49.20) 30.6 ± 1df(+23438.4) 41.43 ± 1.20fgh(-13.507) 25.53 ± 1.02d(+1202.5) 0.3 ± 0.1bc(-89.28) 2.56 ± 1.10 c(-256) 
Calligonum polygonoides (s) 8.3 ± 0.55hij(+47.42) 8.36 ± 0.55l(+6330.76) 41.4 ± 1.20fgh(-13.569) 25.53 ± 1.20 d(+1202.5) 0.3 ± 0.01 bc(-89.28) 2.46 ±1.15 c(-246) 
Calligonum polygonoides (r)  18.16 ± 0.65b(+222.5) 44.13 ± 0.80c 

(+33846.15) 
40.4 ± 0.72 fgh(-15.657) 16.43 ± 1.00h(+738.26) 0 ± 0 e(-100) 7.66 ± 1.16a(-766) 

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 
 

Table 1b. In vitro effect of Ethanolic extract of shrubs of Thal on human heamatology [values represent mean±standard daviation; n=3] 
 

Name of species 
 

Lymphocyte count 
(10×3/L) 

Monocyte count 
(10×3/L) 

Eosinophils count 
(10×3/L) 

RBC 
(10×6/ uL) 

HGB 
(g/dL) 

HCT 
(%) 

Normal blood 2.68 ± 0.02j 0.13± 0.05g 50.33 ± 0.57h 5.14 ± 0.005c 8.33 ±0.05 d 22.73 ± 0.05h 
Crotollaria burhia (r) 9.4 ± 0.76 a 

(+250.74) 
6.63 ± 1.069 a 
(+5000) 

1.8 ± 0.1defg 
(-96.42) 

4.51 ± 1.11 bc 
(-12.42) 

9.56 ± 1.02 abc 
(+14.76) 

26.66 ± 1.09 cd 
(+17.44) 

Crotollaria burhia(s) 9.4± 0.62 a 
(+250.74) 

0 ± 0 g 
(-100) 

0 ± 0 h 
(-100) 

4.62 ± 0.72 bc 
(-10.11) 

8.83 ± 0.90 bc 
(+6.00) 

26.6 ± 1.17 cd 
(+17.18) 

Leptadaenia 
pyrotechnica (s) 

5.56 ± 1.19 cdef 
(+107.46) 

0.6 ± 0.1 fg 
(+361.53) 

0 ± 0h 
(-100) 

2.83 ± 1.001 c 
(-44.95) 

6.76 ± 1.05 d 
(-18.55) 

19.83 ± 0.90 h 
(-12.64) 

Haloxylon stockii 
(S) 

0± 0 j 
(-100) 

0± 0 g 
(-100) 

0± 0 cd 
(-17.14) 

3.61± 1.22 bc 
(-29.76) 

8.5± 0.88 bcd 
(+2.04) 

20.7± 1.01 h 
(-8.93) 

Salsola imbricata (s) 3.7 ± 0.91 fghi 
(+38.05) 

2.6 ± 1.13 bcd 
(+1900) 

3 ± 1 cd 
(-94.03) 

3.77± 1.16 bc 
(-26.65) 

8 ± 1 cd 
(-3.614) 

21.6 ± 1.05 gh 
(-4.97) 

Calligonum 
polygonoides (s) 

3.6 ± 1.05 ghi 
(+34.32) 

2.43 ± 1.23 bcd 
(+1769.23) 

0 ± 0 h 
(-100) 

3.77 ± 0.11 bc 
(-26.65) 

8 ± 1 cd 
(-3.614) 

21.56 ± 1.10 gh 
(-5.02) 

Calligonum 
polygonoides (r) 

5.36+ 2.92 cdefg 
(-100) 

3 ± 1 bc 
(+2207.69) 

3 ± 1 cd 
(-94.03) 

3.60 ± 0.95 bc 
(-29.96) 

8.63 ±0.94 bcd 
(+3.60) 

25 ± 1f de 
(+9.98) 

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 
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Table 1c. In vitro effect of Ethanolic extract of shrubs of Thal on human hematology[values represent mean±standard daviation; n=3] 

 

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 

Name of species 
 

MCV  
(FL) 

MCH 
(PG) 

MCHC 
(%) 

RDW 
(%) 

Platelets  
(10×3/uL) 

MPV 
(10×3/L) 

RDW 
 

Normal blood 44.13 ± 0.05 k 16.13 ± 0.05 h 36.63 ± 0.05 j 13.71 ± 0.02 l 642.33 ± 0.57i 6.93 ±0.05 a 17.41 ± 0.02 d 
Crotollaria burhia (r) 59.4 ± 1.1 def 

(+34.69) 
21.06 ± 0.80 defg 
(+30.80) 

35.36±1.15defgh 
(-3.38) 

22.5 ± 0.96 fghi 
(+64.23) 

735 ± 4.509 g 
(+14.48) 

4.5 ± 0.4 fg 
(-35.06) 

21.73 ± 1.25 fg 
(-24.81) 

Crotollaria burhia(s) 56.4 ± 2.00 fgh 
(+27.89) 

19.8 ± 0.65 g 
(+22.98) 

33.16 ± 055 hi 
(-9.39) 

19.5 ± 1.01 j 
(+42.33) 

751.66 ± 8.08 g 
(+17.02) 

5.53±0.30 bcdef 
(-20.20) 

20.56± 1.00fg 
(-18.09) 

Leptadaeni apyrotechnica 
(s) 

19.5 ± 1.05 k 
(-55.78) 

23.63 ± 0.96 abc 
(+46.77) 

34.3 ± 1.55 ghi 
(-6.36) 

23.2 ± 0.96 efgh 
(+69.34) 

0 ± 0 m 
(-100) 

0 ± 0 h 
(-100) 

22.5 ± 0.96 fg 
(-29.23) 

Haloxylon stockii 
(S) 

59.5 ± 1.05 def 
(+34.92) 

23.6 ± 1.15 ab 
(+46.58) 

39.3 ± 0.95c 
(+7.28) 

20.46 ± 1.19 ij 
(+49.34) 

1304 ± 18.7a 
(+103.23) 

5.5 ± 0.6bcdef 
(-20.63) 

23.76 ± 1.15 fg 
(-36.47) 

Salsola imbricata (s) 55.4 ± 0.98 ghi 
(+25.62) 

20.63 ± 1.20 efg 
(+27.89) 

37.63 ± 1.78 cd 
(+2.73) 

19.6 ± 1.85f 
(+43.06) 

680.66±11.015h 
(+5.96) 

5.26 ± 0.60 cdef  
(-24.09) 

20.43 ±20.56 fg 
(-17.34) 

Calligonum polygonoides 
(s) 

55.43 ± 1.02 ghi 
(+25.69) 

20.66 ± 0.95 efg 
(+28.32) 

36.3 ± 3.05 defg 
(-0.819) 

19.66 ± 2.03 j 
(+43.50) 

678.33 ± 7 h 
(+5.60) 

5.5 ± 0.67 bcdef 
(-20.63) 

20.56 ± 1.07 fg 
(-18.09) 

Calligonum polygonoides  
(r) 

65.4+ 1.1 b 
(+48.19) 

22.66 ± 0.95 abcd 
(+40.74) 

33.6 ± 0.96 hi 
(-8.196) 

28.36 ± 1.19 a 
(+106.85) 

1175 ± 21.19 c 
(+82.02) 

6.03±0.80abcde 
(-12.98) 

22.63 ± 1.25 fg 
(-29.98) 
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in HCT (12.64%), HGB (18.55%), RBC (44.95%) 
and Eosinophils (100%) respectively was found 
when extract was applied. 
 
3.4 Haloxylon Stockii Stem 
 
The significant increase was in HGB (2.04%), 
MCV (34.92%), MCH (46.58%),  MCHC (7.28%),    
RDW (49.34%) and  platelets (5.96%).  Extract 
role was not in favour of increase in MPV, 
leukocyre count, Eosinophils count , Eosinophils, 
RBC, RDW and MPV parameters. The 
application of extract seemed to decrease 
significantly MPV (20.63%), leukocyte count 
(100%), eosinophils count (100%), eosinophils 
(17.14%), RBC (29.76%), MPV (24.09%) and 
RDW (36.43%). Although not statistically 
justified, considerable extent of decrease in 
granulocyte count (100%), lymphocyte count 
(100%), monocyte count (100%), granulocyte 
(100%), lymphocyte (100%), monocyte (100%) 
and HCT (8.93%) respectively was observed 
when extract was applied.  
 
3.5 Salsola Imbricata Stem 
 
Ethanolic extract proved its significant influence 
of enhancing leukocyte count (49.20%), 
granulocyte count (23438.4%), monocyte count 
(1202.5%), lymphocyte (38.05%), monocyte 
(1900%), MCV (25.62%), MCH (27.89%), MCHC 
(2.73%), RDW (43.50%) and platelets (5.96%). 
An exception in this correlation was found MPV, 
HGB, RBC, HCT, Eosinophils, lymphocytes and 
Eosinophils count parameters. Blood parameters 
Eosinophils count (89.28%), lymphocyte count 
(13.56%), granulocyte (256%), Eosinophils 
(94.03%), RBC (26.65%), HGB (3.614%), HCT 
(4.97%) and MPV (24.09%) revealed a 
significant decrease. 
 

3.6 Calligonum Polygonoides Stem  
 
Extract has strongly influenced leukocyte count 
(47.42%), granulocyte count (6330.76%),  
monocyte count (1202.5%),  lymphocyte count 
(34.32%),  monocyte (1769.23%),  MCV 
(25.69%),  MCH (28.32%),  RDW (43.50%)  and 
platelets (5.60%)  respectively. Ethanolic extract 
affected MPV, MCHC, RBC, HGB, HCT, 
lymphocyte count, eosinophils count, granulocyte 
and eosinophils with different degrees thereby 
lowering values from control. Blood parameters  
MPV (20.63%), MCHC (0.8195), lymphocyte 
count (13.56%), eosinophils count (89.28%), 
granulocyte (246%), Eosinophils (100%), RBC 
(26.65%), HGB (3.614%), and HCT (5.02%) 

revealed a significant decreased when treated 
with extract. 
 
3.7 Calligonum Polygonoides Root 
 
Mean values revealed enhancing role of 
Ethanolic extract for leukocyte count (222.5%), 
granulocyte count (33846.15%), monocyte count 
(738.26%), monocyte (2207.69%), HGB (3.60%), 
HCT (9.98%), MCV (48.19%), MCH (40.74%) 
and RDW (106.85%). An exception in this 
correlation was found MPV, MCHC, RBC, 
Eosinophils count, lymphocyte and Eosinophils 
count parameters. Blood parameters MPV 
(12.98%), MCHC (8.196%), Eosinophils count 
(100%), granulocyte (766%), lymphocyte count 
(15.65%), lymphocyte (100%), Eosinophils 
(94.03%), and RBC (29.96%) revealed a 
significant decreased when treated with extract. 
 

4. DISCUSSION 
 
Blood status determine the physiology of an 
organism [46]. The effect of any foreign 
compound in body is analyzed by evaluating 
blood characters [47]. The results of present 
study revealed the effects of ethanolic extracts of 
plant specimens on various hematological 
attributes. The results are in harmony and 
contradict with the earlier findings (Lohar et al. 
[48]. As already investigated some plants 
compounds are non-specific in effects [49]. The 
plant extracts contains high concentration of 
antioxidants like phenolics compounds. 
Phenolics are antioxidants playing role in 
diseases cure [50].  
 
Erythrocytes (RBC) which are the most abundant 
cells blood play role in morphology and 
physiology of body. Any foreign agent in the form 
of medicine has more affects on Erythrocytes 
[51].  Results showed that Ethanolic extracts of 
specimens reduced the number of RBCs. Major 
target of ROS are RBC due to high 
concentrations of unsaturated fatty acids in their 
membrane [52]. ROS also have oxidative 
damaging effects on erythrocyte due to hemolytic 
activity. This releases hemoglobin from these 
cells. These factors, cause deterioration of RBC 
membrane, which may, perhaps, be the reason 
of their  breakdown [53].  
 
In present findings MCHC were decreased while 
MCH and MCV increased. The MCHC is for 
haemoglobin concentration in blood and MCH is 
for haemoglobin concentration in each cell [54]. 
An increased in MCV and a decrease in MCHC 
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reflects reduced osmotic fragility of membrane. 
Mean cell volume (MCV) is volume or size of a 
red blood cell. Iron deficiency causes low MCV 
[55]. When MCV is high it means RBC is of 
larger size.  
 

Anemia also causes an Increase in MCH [56]. 
Mean corpuscular hemoglobin concentration 
(MCHC) is also average concentration of 
hemoglobin inside a single red blood cell.  MCV 
is size of red blood cells while MCH and MCHC 
are for concentration of hemoglobin. A low 
MCHC reflects iron deficiency abnormal 
hemoglobin synthesis. White blood cells (WBC) 
play a vital role in immune function. A high 
number of eosinophils are due to a variety of 
disorders [57]. The size of RBC depends on 
MCV. High MCV mean larger RBC(macrocyte) 
and low MCV is for smaller RBC (microcytes). 
Normal RBCs normocytic. Anemia is categories 
on these classes of RBC size.  A significant 
reduction in MCV might be due to its utilization in 
iron uptake by hemoglobin. Hemolysis increases 
free hemoglobin in blood  which is called 
hemoglobinemia [58]. Low levels of RBC and 
hemoglobin is owed to iron deficiency or blood 
cell destruction which causes anemia [59]. 
Hematocrit (PCV) (called Packed Cell Volume 
(PCV) is used to diagnose anemia [57]. Decline 
in platelet results in lymphoma and myeloma  
[60-61].   
  
There was reduction in platelets by Ethanolic 
extracts of some specimens. Blood platelet might 
be changed by antiplatelet activity of antioxidants 
[62]. Therefore, antioxidative activity of 
compound might inhibit platelet function. Platelet 
reduction might be due to aggregation of 
platelets induced by ROS [63]. Platelets 
reduction may be beneficial because platelets 
reduce the blood viscosity which adds positively 
to blood pressure. Increase in haemoglobin 
concentration (MCH, MCHC) among all the 
haemotological parameters may be due to the 
presence of active principles that stimulate 
haemopoiesis, or support in availability of iron for 
haemopoiesis, or agents for chelating iron are 
may be weakly present or completely absent in 
the plant extract which decreased the hemolysis 
of RBC [48]. The increase in haemoglobin (MCH 
and MCHC) causes oxygen transport to the 
tissues. An increase or decrease in blood 
attributes might be owed to free radical 
scavenging activity of extract, anticoagulation by 
extract [41]; antiuglycosylation [64]; thrombolytic 
potential [42] or by genotoxicity [65]. The 
practical application of the plant secondary 

metabolites should be based upon their careful 
and extensive study regarding medicinal and 
toxicological nature. 
 

5. CONCLUSION 
 
Ethanolic extracts of desert plants containing 
secondary metabolites revealed diversified 
results about their effects on haematological 
attributes. Hence a much careful and extensive 
study based criteria should be employed befeore 
their practical utilization. 
 

CONSENT 
 
It is not applicable. 
 

ETHICAL APPROVAL 
 
It is not applicable. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist.  
 
REFERENCES 
 
1. Yang L, Wen KS, Ruan X, Zhao YX, Wei 

F. Wang Q. Response of plant secondary 
metabolites to environmental factors. Mol. 
2018;23:762. 

2. Arnold PA, Kruuk LE, Nicotra AB.  How to 
analyse plant phenotypic plasticity in 
response to a changing climate. New 
Phytol. 2019;222:1235–141. 

3. Coleine C, Gevi F, Fanelli G, Onofri S, 
Timperio AM, Selbmann L. Specific 
adaptations are selected in opposite sun 
exposed Antarctic cryptoendolithic 
communities as revealed by untargeted 
metabolomics. PLoS ONE. 2020;15: 
0233805. 
Available:htps://doi.org/10.1371/journal.po
ne.0233805 

4. Berini JL, Brockman SA, Hegeman AD, 
Reich PB, Muthukrishnan R, Montgomery 
RA, et al. Combinations of abiotic factors 
differentially alter production of plant 
secondary metabolites in five woody plant 
species in the boreal-temperate transition 
zone. Front Plant Sci. 2018;9:1257.  

5. Zykin PA, Andreeva EA, Lykholay AN, 
Tsvetkova NV, Voylokov AV. Anthocyanin 
composition and content in rye plants with 
different grain color. Mol. 2018;23:948.  



 
 
 
 

Yasin et al.; JPRI, 33(31A): 42-51, 2021; Article no.JPRI.69259 
 
 

 
49 

 

6. Huang W, Gfeller V, Erb M. Root volatiles 
in plant–plant interactions II: Root volatiles 
alter root chemistry and plant–herbivore 
interactions of neighbouring plants.         
Plant Cell Environ. 2019;42:1964–                      
1973.  

7. Ashafa AT, Olunu OO. Toxicological 
evaluation of ethanolic root extract of 
Morinda lucida (L.) Benth. (Rubiaceae) in 
male Wistar rats. J Nat Pharm. 2011;2: 
108-114. 

8. Zaynab M, Fatima M, Abbas S, Sharif Y, 
Umair M, Zafar MH, et al. Role of 
secondary metabolites in plant defense 
against pathogens. Microb Pathog  2018; 
124:198–202.  

9. Bednarek P, Schulze-Lefert P. Role of 
Plant Secondary Metabolites at the Host-
Pathogen Interface. In Molecular Aspects 
of Plant Disease Resistance 2018, Parker, 
J., Ed., Wiley-Blackwell: Hoboken, NJ, 
USA. 2008;34:220–260. 

10. Kohler H, Contreras RA, Pizarro M, 
Cortes-Antíquera R, Zuniga GE. 
Antioxidant responses induced by               
UVB radiation in Deschampsia antarctica 
Desv. Front Plant Sci. 2018;8:1–                           
10. 

11. Takshak S, Agrawal SB. Defense          
potential of secondary metabolites in 
medicinal plants under UV-B stress. J 
Photochem Photobiol  Biol. 2019;193:       
51–88.  

12. Dziki D, Rozyło R, Dziki UG, Swieca M. 
Current trends in the enhancement of 
antioxidant activity of wheat bread by the 
addition of plant materials rich in phenolic 
compounds. Trends Food Sci Techn. 
2014;40:48-61. 

13. Dyer LA, Bowers MD. The importance of 
sequestered iridoid glycosides as a 
defense against an ant predator. J Chem 
Ecol. 1996;22:1527-1539. 

14. Turlings TCJ, Tumlinson JH, Lewis WJ. 
Exploitation of herbivore-induced plant 
odors by host-seeking parasitic wasps. Sci. 
1990;250:1251-1253. 

15. Dicke M, Van Loon JJA. Multitrophic 
effects of herbivore-induced plant volatiles 
in an evolutionary context. Entomologia 
Experimentalis et Applicata. 2000;97:237-
249. 

16. Narayani M, Srivastava S. Elicitation: A 
stimulation of stress in in vitro plant 
cell/tissue cultures for enhancement          
of secondary metabolite production. 
Phytochem Rev. 2018;6:1227–52. 

17. Wurtzel ET, Kutchan TM. Plant 
metabolism, the diverse chemistry set of 
the future. Sci. 2016;353:1232–6.  

18. Alhaithloul HA, Soliman MH, Ameta KL, El-
Esawi MA, Elkelish, A. Changes in 
Ecophysiology, Osmolytes, and Secondary 
Metabolites of the Medicinal Plants of 
Mentha piperita and Catharanthus 
roseus Subjected to Drought and Heat 
Stress. Biomol. 2020;10:43.  

19. Zlatic N, Jakovljevic D, Stankovic M. 
Temporal, plant part, and interpopulation 
variability of secondary metabolites and 
antioxidant activity of Inula helenium L. 
Plants. 2019;8:179.  

20. Gonçalves S, Mansinhos I, Rodriguez-
Solana R, Perez-Santin E, Coelho N, 
Romano A. Elicitation improves rosmarinic 
acid content and antioxidant activity in 
Thymus lotocephalus shoot cultures. Ind 
Crops Prod. 2019;137:214–220.  

21. Bernstein N, Akram M, Daniyal M, Koltai H, 
Fridlender M, Gorelick J. Antiinflammatory 
Potential of Medicinal Plants: A Source for 
Therapeutic Secondary Metabolites,         
1

st
 ed., Elsevier Inc.: Amsterdam,  

Netherlands; 2018. 
22. Flores-Sanchez K, Cruz-Sosa F, Zamilpa-

Alvarez A, Nicasio-Torres P. Active 
compounds and anti-inflammatory activity 
of the ethanolic extracts of the leaves and 
callus from Tilia americana var.mexicana 
propagated plants. Plant Cell Tissue Organ 
Cult. 2019;137:55–64.  

23. Reichling J. Plant-Microbe Interactions and 
Secondary Metabolites with Antibacterial, 
Antifungal and Antiviral Properties, 2

nd
 ed., 

Functions and Biotechnology of Plant 
Secondary Metabolites, Chapter 4, Annual 
Plant Reviews, Wink, M., Ed.,Wiley: 
Oxford, UK; 2010. 

24. Lagrouh F, Dakka N, Bakri Y. The 
antifungal activity of Moroccan plants and 
the mechanism of action of secondary 
metabolites from plants.  J Mycol Med. 
2017;27:303–311.  

25. Pereira C, Barros L, Ferreira IC. 
Extraction, identification, fractionation and 
isolation of phenolic compounds in plants 
with hepatoprotective effects. J Sci Food 
Agric. 2016;96:1068–1084.  

26. Epifano F, Molinaro G, Genovese S, 
Ngomba RT, Nicoletti F, Curini M. 
Neuroprotective effect of 
prenyloxycoumarins from edible 
vegetables. Neurosci Lett. 2008;443:57–
60.  



 
 
 
 

Yasin et al.; JPRI, 33(31A): 42-51, 2021; Article no.JPRI.69259 
 
 

 
50 

 

27. Petrovska BB. Historical review of 
medicinal plants’ usage. Pharmacogn Rev. 
2012;6:1–5. 

28. Kumar A, Kumar S, Thomas TD, 
Ramchiary N, Swamy MK, Ahmad I. 
Linking Omics Approaches to Medicinal 
Plants and Human Health. In Natural Bio-
Active Compounds, Springer: Berlin/ 
Heidelberg, Germany. 2020;31–57. 

29. Kowalczyk T, Wieczfinska J, Skała E, 
Sliwinski T, Przemysław S. Transgenesis 
as a Tool for the Efficient Production of 
Selected Secondary Metabolites from 
Plant in Vitro Cultures. Plants; 2020.  
DOI: 10.3390/plants9020132. 

30. Winkle-Shirley B. Flavonoid biosynthesis: 
A colorful model for genetics, biochemistry, 
cell biology and biotechnology. Plant 
Physiol. 2001;126:485-493.  

31. Loliger J. The use of antioxidants in foods. 
In Free radicals and food additives. 
London. Taylor and Francis. 1991;121–
150. 

32. Linn YM, Flavin MT, Schure R, Sidwell R, 
Barnard DL, Homan JH et al. Plant Med. 
1999;65:120. 

33. Ancolio C, Azas N, Mahiou V, Ollivier E, 
Giorgio CD, Keita A, Timon-David P, 
Balansard  G. Antimalarial activity of 
extracts and alkaloids isolated from six 
plants used in traditional medicine in Mali 
and Sao Tome. Phytother Res. 
2002;16:646-649. 

34. Saad B, Azaizeh H, Abu-Hijleh G, Said S.  
Safety of traditional Arab herbal medicine.  
Evidence Based complement.  Altern Med. 
2006;3:433-439. 

35. Sunmonu TO, Oloyede OB. Performance 
and haematological indices in rats exposed 
to monocrotophos contamination. Human 
Exp Toxic. 2010;29:845-50.    

36. Hemwimon S, Pavasant P, Shotipruk A. 
Microwave assisted extraction of 
antioxidative anthraquinones from roots of 
Morinda citrifolia. Sep Puri Techn. 
2007;54:44-50. 

37. Haq I. Safety of medicinal plants. Pak J 
Med Res 2004;43:203–210 

38. Naz N, Hameed M, Ahmad MSA, Ashraf 
M, Arshad M. Is soil salinity one of the 
major determinants of community structure 
under arid environments? Commun Ecol. 
2010;11:84-90. 

39. Taylor JLS, Rabe T, McGaw LJ, Jager AK, 
Van Staden J. Towards the scientific 
validation of traditional medicinal plants. 
Plant Growth Reg. 2001;34:23-37. 

40. Kinuthia GK, Kabiru EW, Anjili CO, 
Kigondu EM, Ngure VN, Ingonga JM, et al. 
Efficacy of crude ethanolic extracts of 
Allium sativum L. and Moringa stenopetala 
(Baker f.) Cufod. Against Leishmania 
major. Intro. J Med Aroma Plants. 
2014;4:16-25. 

41. Ughachukwu PO, Ezenyeaku CCT, 
Onwurah WO, Ifediata F E, Ogamba JO, 
Afonne OJ. Effect on some haematological 
indices of human whole blood when 
aqueous leaf extract of Euphorbia 
heterophylla was used as storage 
anticoagulant. Af J Biotech. 2013;12:4952-
4955.  

42. Sayeed MA, Rashid MM, Kabir MF, Alam 
R, Islam S, Dhar R et al. In vitro anti-
arthritic and thrombolytic activities of 
ethanolic extract of Protium serratum 
leaves. J Med Plant Res. 2014;8:615-618.  

43. Ali SI, Qaiser M. Flora of Pakistan. 
Department of Botany, University of 
Karachi, Pakistan. Nos. 1993;194–218. 

44. Afolayan AJ, Aboyade OM, Adedapo AA, 
Sofidiya OM. Anti-inflamatory and 
analgesic activity of the ethanol extract of 
Malva parviflora Linn. (Malvaceaea) in rats. 
African J Biotech 2010;9:1225-1229. 

45. Duncan DB. Multiple Range and Multiple 
F-Test. Biometrics. 1955;11:1-42. 

46. Pankaj PP, Varma MC. Potential role of 
Spirulina platensis in maintaining blood 
parameters in alloxan induced diabetic 
mice. Int J Pharm Sci. 2013;5:450-456. 

47. Ashafa AO, Orekoya LO, Yakubu MT. 
Toxicity profile of ethanolic extract of 
Azadirachta indica stem bark in male 
Wistar rats. Asian Pac J Trop Biomed 
2012;2:811-817. 

48. Lohar PS, Lohar MS, Roychoudhury S. 
Erythropoitic effects of some medicinal 
plants of India on experimental model. 
Slovak J Animal Sci. 2009;42:95-            
98. 

49. Treasure J. Medical Herb (online); 2001.  
Available:http://www.herbological.com. 

50. Tiwari AK. Imbalance in antioxidant 
defense and human diseases: Multiple 
approach of natural antioxidant therapy. 
Curr Sci. 2001;81:1179-1187. 

51. Hamidi H,Tajerzadeh H. Carrier 
erythrocytes: an overview. Drug Deli. 
2003;10:9–20. 

52. Ebrahimzadeh MA, Ehsanifar S, Eslami B. 
Sambucus ebulus elburensis fruits: A good 
source for antioxidants. Phcog Mag. 
2009;4:213-218. 



 
 
 
 

Yasin et al.; JPRI, 33(31A): 42-51, 2021; Article no.JPRI.69259 
 
 

 
51 

 

53. Devjani C, Verma RJ. Ameliorative effect 
of Emblica officinalis aqueous extract 
against ochratoxin induced lipid 
peroxidation in the kidney and liver of 
mice. Int J Occup Med Environ Health. 
2010;23:1–11.  

54. Wickramasingh SN. Functions of red cells. 
In: Systemic Pathology 3

rd
 edition, 

Churchill, Livingstone. 1991;2:6.  
55. Aslinia F, Mazza JJ, Yale SH. 

Megaloblastic anemia and other causes of 
macrocytosis. Clin Med Res. 2006;4:236-
241. 

56. Kasper DL, Braunwald E, Fauci A, Hauser 
S, Longo D. Harrison’s principles of 
internal medicine. 32. Mahmoud AM 
(2013) Hematological alterations in 
diabetic rats - Role of adipocytokines and 
effect of citrus flavonoids. EXCLI J. 
2005;12:647-657. 

57. Wintrobe MM, Greer JP. Wintrobe’s 
Clinical Hematology. Lippincott Williams & 
Wilkins, Philadelphia; 2009. 

58. Ugwu MN, Umar IA, Utu-Baku AB, 
Dasofunjo K, Ukpanukpong RU. 
Antioxidant status and organ function in 
streptozotocin induced diabetic rats treated 
with aqueous, ethanolic and petroleum 
ether extracts of Ocimum basilicum leaf. J 
App Pharm Sci. 2013;3:75-79. 

59. Junqueira LC, Carneiro J, Kelley RO. 
Basic Histology. A Lange Medical Book. 
Appleton and Lange.2006;72-125. 

60. Izak M, Bussel JB. Management of 
thrombocytopenia. Prime Rep. 2014;6:   
45. 

61. Bradbury C, Murray J. Investigating an 
incidental finding of thrombocytopenia. 
BMJ. 2013;346:11. 

62. Dutta-Roy AK. Dietary components and 
human platelet activity. Platelets. 2002;13: 
67-75. 

63. Olas B, Wachowicz B, Tomczak A, Erler J, 
Stochmal A, Oleszek W. Comparative anti 
platelet and antioxidant properties of 
polyphenol-rich extracts from: berries of 
Aronia melanocarpa, seeds of grape, bark 
of Yucca schidigera in vitro. Platelets. 
2008;19:70-77. 

64. Nair SS, Kavrekar V, Mishra A. Evaluation 
of In Vitro Anti diabetic Activity of Selected 
Plant Extracts. Int J Pharm Sci. 2013;2:12-
19. 

65. Pereiraa TS, Sant'Annaa JR, Silvab EL, 
Pinheiroc AL, Alves MA. In vitro 
genotoxicity of Melaleuca alternifolia 
essential oil in human lymphocytes. J 
Ethnopharm. 2014;151:852–857. 

    
© 2021 Yasin et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/69259 


