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ABSTRACT:

Anemia is a common medical condition that affects millions of people worldwide, and treatment with coriander extract 
and some dietary supplements is of great importance in various fields. The current study aimed to investigate the negative 
effect of phenylhydrazine on lipid levels and to demonstrate the role of coriander extract, vitamin C, and Hemafer in the 
complications of anemia. The experiment was conducted in the animal house at the College of Veterinary Medicine, Tikrit 
University, where male mice were divided into five groups, each containing six randomly distributed mice. One group 
served as the control group, while the second group was treated with phenylhydrazine (PHZ) at a dose of 40 mg per kg by 
subcutaneous injection. As for the third group, PHZ was treated with Hemafer (1 ml per kg per day), while the fourth group 
was treated with PHZ and vitamin C (250 mg per kg per day). As for the fourth group, PHZ was treated with Adiantum 
aqueous extract at a concentration of (1 ml per animal at a concentration of 25%). The lipid profile (total cholesterol, tri-
glycerides, low-density lipoprotein, very low-density lipoprotein, high-density lipoprotein, and atherosclerosis indicators) 
was measured. The results of the current study showed that treating male rats with phenylhydrazine (PHZ) resulted in a 
significant increase (P<0.05) in the levels of cholesterol, triglycerides, low-density lipoprotein (LDL), and very low-density 
lipoprotein (VLDL), with no significant differences in high-density lipoprotein (HDL). The results of the current study indi-
cated a significant increase (P<0.05) in the levels of AIP1, AIP2, and AIP3 in the group treated with phenylhydrazine com-
pared to the normal control group. It also indicated a significant decrease (P<0.05) in the levels of cholesterol, triglycerides, 
LDL, and VLDL, with no significant differences in HDL levels in the groups treated with PHZ+Hemafer, PHZ+C, and the 
aqueous extract of coriander. It also indicated a significant decrease (P<0.05) in the levels of AIP1, AIP2, and AIP3 in the 
group treated with Hemafer, the group treated with Vitamin C, and the group treated with the Adiantum aqueous extract 
(AAE)+PHZ. We conclude from the above that treating male rats with the aqueous extract of coriander and the Hemafer 
drug reduces the side effects of anemia.
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مستخلص:

فقــر الــدم هــو حالــة طبيــة شــائعة تؤثــر عــى مايــن الأشــخاص حــول العــالم ، وان المعالجــة بمســتخلص الكزبــرة  وبعــض المكمــات 
ــن عــى مســتوى الدهــون  ــل هيدرازي ــر الســلبي للفيني ــة التأث ــة إلى معرف ــرة في مجــالات متعــددة. هدفــت الدراســة الحالي ــة كب الغــذاء لهــا أهمي
وكذلــك إلى إظهــار دور مســتخلص الكزبــرة وفيتامــن C والهيمافــر في مضاعفــات فقــر الــدم. أجريــت التجربــة في بيــت الحيــوان في كليــة الطــب 
ــران موزعــة عشــوائيا حيــث  ــوي عــى 6 فئ ــران إلى خمــس مجموعــات كل مجموعــة تحت البيطــري / جامعــة تكريــت حيــث قســمت ذكــور الفئ
ــو( بالحقــن الجلــدي  ــكل كلي ــن PHZ )40 ملغــم ل ــل هيدارزي ــة فعوملــت بالفيني ــا المجموعــة الثاني كانــت مجموعــة هــي مجموعــة الســيطرة ام
 250(c مــع فيتامــن PHZ امــا المجموعــة الرابعــة فعوملــت ) مــع عقــار الهيمافــر)1 مــل لــكل كيلــو يومــا PHZ امــا المجموعــة الثالثــة فعوملــت
ملغــم لــكل كيلــو يومــا( امــا المجموعــة الرابعــة فعوملــت PHZ مــع بالمســتخلص المائــي للكزبــرة Adiantum aqueous بتركيــز )1 مــل لــكل 
ــة  ــئ الكثاف ــي واط ــن الدهن ــة و البروت ــون الثاثي ــكلي و الده ــترول ال ــون )الكولس ــم الده ــتوى مرتس ــاس مس ــم قي ــز %25(.ت ــوان بتركي حي
والبروتــن الدهنــي واطــئ الكثافــة جــدا والبروتــن الدهنــي عــالي الكثافــة و مــؤشرات تصلــب الشرايــن(. أظهــرت نتائــج الدراســة الحاليــة أن 
معاملــة ذكــور الفئــران بالفينيــل هيدرازيــن )PHZ(  أظهــرت زيــادة معنويــة (P<0.05) في مســتوى الكوليســترول والدهــون الثاثيــة والبروتــن 
الدهنــي منخفــض الكثافــة )LDL( والبروتــن الدهنــي منخفــض الكثافــة جــدا )VLDL( وعــدم وجــود فــروق معنويــة في البروتــن الدهنــي 
ــوي )P<0.05( في مســتوى AIP1 و AIP2 و AIP3 في المجموعــة  ــة إلى ارتفــاع معن ــج الدراســة الحالي ــة )HDL(. كــما أشــارت نتائ عــالي الكثاف
ــوي (P<0.05) في مســتوى  ــة، كــما أشــارت إلى وجــود انخفــاض معن ــد مقارنتهــا بمجموعــة التحكــم الطبيعي ــن عن ــل هيدرازي المعالجــة بالفيني
 PHZ+Hemafer في المجموعــة المعالجــة بـــ HDL وعــدم وجــود فــروق معنويــة في مســتوى VLDL و LDL الكوليســترول والدهــون الثاثيــة و
 (P<0.05) والمجموعــة المعالجــة بالمســتخلص المائــي للكزبــرة، كــما أشــارت إلى وجــود انخفــاض معنــوي PHZ+ C والمجموعــة المعالجــة بفيتامــن
في مســتوى AIP1 و AIP2 و AIP3 في المجموعــة المعالجــة بـــ Hemafer والمجموعــة المعالجــة بفيتامــن C  والمجموعــة المعالجــة بالمســتخلص المائــي 
ــار  ــرة  وعق ــي للكزب ــتخلص المائ ــرذان بالمس ــور الج ــة ذك ــبق  ان معامل ــا س ــتنتج مم ــرة Adiantum aqueous extract (AAE)+PHZ. نس للكزب

الهيمافــر يــؤدي الى تقليــل التاثــرات الجانبيــة لفقــر الــدم
الكلمات المفتاحية: تصلب الشراين: الإجهاد التأكسدي: الجذور الحرة: فيتامن سي: عقار هيمافر: كريات الدم الحمراء.
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1. Introduction
Anemia is defined as a decrease in 

hemoglobin, hematocrit, It is indica-
tive of an underlying condition and can 
be categorized as macrocytic, micro-
cytic, or normocytic anemia. illness. 
Anemia infective  frequently exhibit 
nebulous symptoms such weakness, 
weariness, and lethargy. Shortness of 
breath, syncope, and a reduced ability 
to exercise can all be signs of severe 
anemia. This exercise explains how 
anemia is diagnosed and treated, as 
well as how the multidisciplinary team 
manages patients with this illness (1). 
“Anemia of chronic diseases” (AHZ) 
refers to anemia that arises in tumors, 
non-infectious inflammatory disor-
ders, and infectious and inflammatory 
processes. The shift of iron in the mac-
rophage system’s cells, which is trig-
gered During inflammatory processes, 
including infectious and non-infec-
tious or different malignancies, is one 
of the primary causes causing anemia 
in these situations. AHZ is the second 
most common condition after iron defi-
ciency anemia (IDA). Although the na-
ture and treatment approaches of these 
anemias differ, it is crucial to isolate 

AHZ into a distinct pathogenic variety 
and raise awareness of it because it re-
sembles IDA and certain anemias. (2). 
The study and use of local medicinal 
plants with anemia-causing properties 
is therefore necessary to help manage 
anemia in both rural and urban areas, 
particularly in Nigeria, where a high 
prevalence of anemia among children 
and pregnant women is caused by in-
surgency and human displacement. 
This is because anemia is difficult to 
manage and control in most parts of 
Africa due to poverty, ignorance, and a 
lack of access to health care (3).Inter-
est in a variety of processes catalyzed, 
mediated, or accelerated by phenylhy-
drazine has increased over the past ten 
years due to its numerous academic and 
industrial applications. (4). A chemical 
molecule with numerous applications 
in the chemical, medicinal, and ag-
ricultural sectors is phenylhydrazine 
(PHZ). It has harmful effects, partic-
ularly on red blood cells, due to its 
potent oxidizing properties (5).  Most 
often, phenylhydrazine is used in ex-
perimental models. that investigate the 
hematological effects of new drugs and 
the mechanism of hemolytic anemia. 
(6). The vast majority of people treat 



135 مجــلـة الدراســات التربـويــة والعلمـيـة - كلـيــة التـربـيــة - الجـامـعــة العراقـيــة
العدد الخامس والـعـشـرون - المجلد الخامس - علوم الحيـاة - آذار  2025 م

their anemia with herbal remedies and 
nutritional supplements. (7). Hemafer, 
also known as Iron(III)-hydroxide 
polymaltose complex, is a type of oral 
iron preparation that is used to make 
up for iron deficiencies in the body. (8). 
The best supplement to improve iron 
absorption is vitamin C, sometimes re-
ferred to as ascorbic acid. Ascorbic ac-
id’s boosting qualities were originally 
shown by Moore and Dubach in 1951. 
They noted that the upper gastrointes-
tinal lumen had boosting qualities that 
were both dose-dependent and ascor-
bic acid-dependent. In the stomach flu-
id, ascorbic acid increases the absorp-
tion of both naturally occurring dietary 
iron and iron-fortified meals by acting 
as a non-heme co-ligand. Only when 
taken with food does it work. When 
500 mg of  vitamin c was consumed 
with a test meal, it was absorbed six 
times, as opposed to less when the 
same quantity was taken four and eight 
hours before to the meal. (9). The uti-
lization of medicinal plants and their 
active ingredients as natural sources 
of antioxidants has been studied by re-
searchers. Antioxidants are substances 
that efficiently stop oxygen and nitro-
gen free radicals(O-N F R) from react-

ing with biomolecules in a number of 
ways, minimizing damage or averting 
cardiovascular disease and cell death. 
(10). The Pteridaceae family of plants 
includes the plant Adiantum, which 
has numerous use in traditional and 
folk medicine. This plant can be found 
growing all over the world. References 
to Persian medicine state that it has nu-
merous beneficial effects for the respi-
ratory system (including shortness of 
breath), eyes, spleen, genitourinary sys-
tem, digestive system, and edema.. In 
several regions of the world, it is used 
in traditional medicine to treat bronchi-
tis, diabetes, headaches, fever, bronchi-
tis, colds, coughs, abdominal pain, and 
menstrual issues. Current studies have 
shown that this plant has anti-inflam-
matory, antibacterial, and antioxidant 
properties. (11). Recent findings have 
demonstrated that erythrocyte macro-
phages have a distinct anti-inflamma-
tory pattern and regulate wound heal-
ing, atherosclerosis, and host defense 
in a context and disease-dependent 
manner. (12).
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2- Materials and methods:
2-1 Design and experimental ani-

mals:
Six groups of six male mice were 

randomly selected from the experi-
mental animals, taking into account the 
uniformity of weights and ages, as fol-
lows: The first group (G1) was given 
normal feed and drinking water, while 
the second group (G2) was treated with 
phenylhydrazine (PHZ) at a concentra-
tion of 40 mg/kg, according to (Anbara 
et al., 2018). The third group (G3) was 
treated with (PHZ) and Hemafer at a 
rate of 1 ml per kg per day, according to 
(13). While the fourth group (G4) was 
treated with (PHZ) and vitamin C at a 
rate of 250 mg/kg, according to (Abel 
et al., 1983). The fifth group (G5) was 
treated with PHZ and Adiantum aque-
ous extract (AAE) at a concentration of 
25% daily according (14).

2-2 Induction of anemia:
For two days in a row, an intraperito-
neal injection of 40 mg/kg of phenyl-
hydrazine caused hemolytic anemia. 
When hemoglobin and red blood cells 
dropped by about 30%, anemia was of-
ficially diagnosed. (15).

2-3 Blood Sample Collection Bio-
chemical Tests:

 After euthanasia, final blood was 
collected directly from the heart. Se-
rum was obtained by centrifuging 
blood samples at 5000 rpm for 15 min 
and stored at -70°C for further analysis. 
Serum levels of total cholesterol (TC), 
triglycerides (TG), and high-density 
lipoprotein cholesterol (HDL-c) were 
measured using enzymatic colorimet-
ric methods (Pars Azmoon Commer-
cial Kits, Tehran, Iran). LDL-c and 
VLDL-c were calculated according to 
(16):

 LDL-cholesterol = total cholester-
ol – triacylglycerol/5 – HDL-choles-
terol

VLDL-cholesterol = triacylglycer-
ol/5 [mg/dl]

while atherogenic indices AP1 and 
APII APIII were calculated according 
to (17).

2-4 Statistical analysis:
 The SPSS statistical software was 

used to statistically examine the find-
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ings. The ANOVA statistical program 
was used to statistically evaluate the 
data, and Duncan Multiple Range(D-
MR) is use to compare the arithmetic 
means, as reported by  (18).

3- Results: 
When compared to the normal con-

trol group, the current study’s results 
showed that the phenylhydrazine-treat-
ed group had significantly high lev-
els of  total cholesterol, triglycerides, 

(LDL), and (VLDL), but no discern-
ible changes in high-density lipopro-
tein (HDL). It also indicated that there 
was a significant decrease in the levels 
of Total cholesterol and triglycerides 
and LDL and VLDL and no significant 
differences in the level of HDL in the 
group treated with Hemafer, the groups 
treated with Vitamin C and the group 
treated with the Adiantum aqueous ex-
tract and phenylhydrazine As in Ta-
ble(1).

Table (1) show a level of lipid profile in rats in the study groups.

Parameterts

Groups

Cholesterol
(mg/dl)

Triglycerides
(mg/dl)

HDL-C
(mg/dl)

LDL-C
(mg/dl)

VLDL-c
(mg/dl)

Control
(n=6)

129.477 ± 1.795
B

154.841 ± 3.62
b

37.766 ± 0.370
a

61.760 ± 1.104
b

29.927 ± 0.651
b

PHZ
(n=6)

150.550 ± 1.112
A

179.613 ± 1.497
a

34.696 ± 0.230
a

79.783 ± 1.372
a

35.923 ± 0.299
a

PHZ +
hemafer

(n=6)

123.207 ± 6.342
B

155.057 ± 2.751
b

35.211 ± 0.917
a

58.060 ± 1.615
b

31.011 ± 0.550
b

PHZ+Vc
(n=6)

118.927 ± 0.757
B

143.752 ± 2.560
c

35.879 ± 0.475
a

53.183 ± 1.922
c

30.438 ± 0.631
b

PHZ+AEA
(n=6)

118.753 ± 3.845
B

150.677 ± 0.988
b

36.426 ± 0.103
a

50.323 ± 0.898
c

30.135 ± 0.198
b

The results of the current study also 
indicated a significant increase in the 
level of AIP1, AIP2, and AIP3 in the 
group treated with phenylhydrazine 
when compared to the normal control 
group. It also indicated a significant 

decrease in the level of AIP1, AIP2, 
and AIP3 in the group treated with He-
mafer, the group treated with Vitamin 
C, and the group treated with the Ad-
iantum aqueous extract and phenylhy-
drazine as shown in Table 2.
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5- Discussion:
Research on toxic anemia produced 

by PHZ has provided basic insights into 
the pathogenesis, consequences of ane-
mia on other physiological processes, 
and related illnesses. (19). Serum cho-
lesterol levels are positively correlated 
in anemic patients. (20). Furthermore, 
free radical damage caused by iron 
suggests that anemic patients may be 
at increased risk for heart disease (21). 
Previous studies have reported that hy-
perlipidemia , hypercholesterolemia 
, triglycerides , LDL-C and VLDL-C 
cause an increase in neutrophil count, 
which is positively correlated with ath-
erosclerotic plaque burden, and thus, 
an increase in neutrophil count pro-

motes hypercholesterolemia and ath-
erosclerosis in anemic rats .as table 
1 (22). In addition, the results of the 
current study showed that there was an 
increase in the index of atherogenesis 
(AIP1, AIP2, AIP3) in the group of rats 
with induced anemia by phenylhydra-
zine as table 2 .The results of the case 
study were consistent with what was 
stated in (23). However, iron is a form 
of reactive oxygen species that attack 
cellular lipids, proteins and nucleic ac-
ids. Therefore, iron balance is carefully 
regulated to avoid the harmful effects 
of iron deficiency and iron overload 
(24). Previous studies have shown that 
iron deficiency and dyslipidemia are 
very common in patients with anemia. 
The use of Hemafer stimulates the me-

Table 2 show the values   of the  atherogenic indices AIP1, AIP2, AIP3.

           Parameterts

          Groups  

AIP I AIP II AIP III

Control
(n=6)

4.114 ± 0.309
b

2.427 ± 0.094
b

1.634 ± 0.051
b

PHZ
(n=6)

5.177 ± 0.117
a

3.335 ± 0.101
a

2.210 ± 0.123
a

PHZ+hemafer
(n=6)

4.425 ± 0.382
b

2.552 ± 0.101
b

1.667 ± 0.283
b

PHZ+Vc
(n=6)

4.016 ± 0.175
b

2.043 ± 0.514
b

1.482 ± 0.154
b

PHZ+AEA
(n=6)

4.138 ± 0.128
b

2.210 ± 0.117
b

1.382 ± 0.093
b
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tabolism and activates fat-producing 
enzymes (25). Previous studies have 
indicated that iron deficiency and the 
need for blood testing for cadmium 
have been reported (26).This is what 
the results of our current study demon-
strated, as a decrease in the lipid profile 
and atherogenic indicators was found, 
as shown in Table 1,2. It has been sug-
gested that vitamin C is the primary 
component in lipid modulation and 
regulates the breakdown of cholester-
ol into bile acids, and High dosages of 
vitamin C did, in fact, improve blood 
glucose management and lower serum 
levels of TG and LDL in patients with 
type 2 diabetes, according to a clinical 
investigation (27). In fact, by convert-
ing cholesterol to bile acids and in-
creasing hepatocytes’ LDL receptors, 
cholesterol absorption from the blood-
stream may be increased and result in a 
decrease in Levels of LDL in the blood 
(28). Another trial by Paolisso et al. 
found that giving 500 mg of vitamin C 
to patients with type 2 diabetes signifi-
cantly decreased their plasma levels of 
insulin, TG, total cholesterol (TC), and 
LDL. On the other hand, (29) Accord-
ing to earlier research, using vitamin 
C supplements for four weeks lowers 

the rise in the atherosclerosis index, 
TC, TG, LDL-C, and VLDL-C (30). 
Without a doubt, the active ingredients 
in hawthorn berry inhibit cholesterol 
and HMG-CoA reductase in concert. 
Absorption may show notable hypo-
lipidemic advantages, confirming C. 
aronia’s hypocholesterolemic action 
in rats fed a high-cholesterol diet (31). 
For instance, saponins may increase 
bile acid excretion by blocking the ab-
sorption of bound bile acids and lipids 
(cholesterol). Additionally, saponins 
may increase LDL receptors, inhibit 
the synthesis of fatty acids, and acti-
vate lecithin-cholesterol acetyl trans-
ferase (LCAT) and lipase acetyl-CoA 
carboxylase (32). 

6- Conclusions: 
Anemia can be accompanied by 

other diseases, including high choles-
terol and atherosclerosis. Therefore, 
patients with anemia should have lip-
id profile tests. In addition, Adiantum 
aqueous extract can be used to avoid 
high cholesterol because it contains ac-
tive ingredients. In addition, vitamin 
C reduces oxidative stress and thus re-
duces the incidence of atherosclerosis.
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