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Abstract

The aim of this study recognition phenotypic abnormalities and histological changes in fetuses caused by
Ribavirin and to detect the protective role of ginger root aqueous extract. The treatment with RBV at
dose 16 mg/kg and for the period from 5 to 10 days of pregnant showed anomalies represented by the
non-equal distribution of embryos on the two horns of the uterus and a small number of fetuses, and
skeletal system abnormalities compared with the control group. As for the group treated with the aqueous
ginger root extract at dose 200 mg/kg and for the same period , a distorted effect was observed on the
fetuses, as the treatment with the exiract showed a small number of fetuses and their non-equal
distribution on the two horns of the uterus, as well as a small dorsum in the size of the fetus and appeared
congestion in the abdominal area with torsion of the tail end compared to the control group, and it was
possible to notice the irregularity of the hind limbs and dorsum Small size, mutated, deformed, incomplete
and unclear rat fetus compared to the control group, and no fetus was obtained from the group treated
with the drug and the exiract despite repeating the experiment as a result of miscarriages that occurred
during pregnancy. In the histological study of the liver of fetuses at the age of 19 days of gestation, the
group freated with ribavirin showed degeneration of hepatocytes, increased numbers of macrophages,
while the histological study of kidneys showed necrosis of the endothelium of the renal tubules and
degeneration of renal tubule cells, while the group freated with ginger did not show any differences with
the control group.
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Infroduction

Hepatitis C virus is a small, enveloped, single-stranded RNA virus of the family Flaviviridae of the
genus hepacivirus [Kaito et al , 1994]This virus was discovered recently in 1988 and between 1990
and 2013, viral hepatitis infection moved from the tenth to the seventh rank in the whole world as
a daily cause of death and a higher death rate than HIV infection, malaria and fuberculosis
[Stanaway et al, 2016] Hepatitis appears as the leading cause of death by infection in the world
although its prevalence has decreased from 170 million carriers from 1999 [Cohen, 1999] 71 million
in 2017 [Polaris, 2017] 1% in the world's population is considered to have viral hepatitis with more
than 1750000 new infections in 2015 primarily related to infravenous drug use [WHO, 2017] Regionall
dispairities It is significant in this spread, as the most exposed areas are Egypt and Mongolia, where
the infection rate reached 15% of the population [Thursz and Fontant , 2014] In addition, the
population of other regions such as West and Cenftral Africa has reached the infection rate of 5-
8% due to practices Certain folklore (such as scratching, circumcision, cupping and shaving).
Interferon has been used as a treatment for viral hepatitis for more than twenty years because of
its Anfiviral and immune stimulating properties [Hoofnagle and Seef, 2006;Mchutchison et al, 2009]
. In 1997 the addition of ribavirin, a nucleoside analogue discovered in 1972 by Witkowski and his
group[Witkowski et al, 1972] led to a significant increase in the efficacy of treatment [Maan, 1978]
but what hindered treatment were some complications such as weak immunity, neurological
disorders, hemolytic anemia, abnormalities caused by ribavirin, thrombocytopenia, or
neufropenia caused by interferon [Hoofnagle and Seef, 2004].

Since the beginning of the twentieth century, some natural factors began to threaten the
development of congenital anomalies in the offspring of humans and animals, as well as the
suscepfibility fo interference and mutation of X-rays, radio rays, radioactive isotopes and some
metals and inorganic elements in embryonic development. On the other hand , Many researchers
pointed to effect of medical drugs on the genetic system of cells and the process of embryonic
development in a cumulative manner, so that a comprehensive evaluation of the effect of drugs
using laboratory animals will help reduce the possibility of the phenomenon of harmful effects of
drugs in the fetus.[Khafizyanova et al , 2004]

In recent times, researchers have turned towards medicinal plants because of theirimportant role
in freating various diseases , Many traditional practitioners claimed that many medicinal plants
and their formulations can be used effectively to relieve various types of diseases [Edoga et al ,
2005] .Ginger (Zingiber officinale Roscoe) of the Zingiberaceae family Its roots contain polyphenol
compounds (gingerol and shogaols) which have high antfioxidant activity , Ginger has been used
as a spice for more than a thousand years The antioxidant property of ginger has been suggested
as one of the main possible mechanisms for the plant's protective effects against various diseases
[Ramakrishna et al, 2016] .

Materials and methods

Plant collection used in the study:

The roofts of the ginger plant were obtained from the local market, they were exposed to fresh air
away from sunlight, dried, then crushed, and then kept in tightly closed plastic containers at room
temperature unftil the preparation of the extract started [llyas et al, 2011]

Preparation of the aqueous extract of ginger

the dry ginger root was crushed and turned into a fine powder using an electric mill from AL-Araby
Company.50 g were taken and placed in a 1000 ml glass beaker and 500 ml was added to it ,
then the material was mixed with a heater device and a hot plate with magnetic stirrer for 20
minutes at a temperature of 40°C, then the mixture was left for 24 hours on a shaker device. The
mixture was filtered by several layers of gauze and separated by a centrifuge to get rid of the
insoluble materials after that. The extract was placed in glass dishes with a capacity of 250 ml and
placed in the electric oven at a temperature of 40°C to obtain the crude aqueous extract. The
process was repeated several times to obtain a sufficient amount of the extract.[ E-Demerdash
et al, 2005]
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Animals Used in Study

In this study, (12) female Sprague Dawley rats, bred for the purpose of obtaining homogeneous
offspring in ferms of age and healthy from pathological injuries, were used, and they were isolated
from males until reaching puberty and starting the experiment. The approved laboratory
conditions were taken into account, where the animals were placed in plastic cages of
dimensions 30 cm x 40 cm x 40 cm at a temperature of 25 + 2 ° C, a photoperiod of 12 hours light
and 12 hours of darkness, and food and water were provided continuously. The study was
conducted in the animal house of the College of Veterinary Medicine and in the laboratories of
the Department of biology and the Central Laboratory of Tikrit University

Mating

After selecting healthy female rats aged between 10-12 weeks and weighing 200-150 g, they were
placed with males of the same breed in a plastic cage throughout the night and the next morning
were examined , as the vaginal plugs or the appearance of sperm in the vaginal fluid is evidence
of the occurrence of insemination, and females are considered on the zero day of pregnancy .

Experimental Design

Experimental animals were divided and homogeneously distributed in terms of weight into 4
groups with 3 animals for each group. The animals were treated with the special tfreatments from
the fifth day of pregnancy to the tenth day, as follows:

1. The first group ( control) (treated with distilled water) from day 5 to day 10 of pregnancy

2.The second group treated with ribavirin (RBV) ( 16 mg/kg twice daily orally by oral tube feeding)
from day 5 to day 10 of pregnancy

3. The third group treated with aqueous extract of Zingiber officinale roots ( 200 mg/kg once daily
orally by oral fube feeding) from day 5 to day 10 of pregnancy

4. The fourth Group treatment with aqueous extract of ginger root at 200 mg/kg once a day with
ribavirin at 16 mg/kg twice a day orally by tfube-oral feeding From all lambs fed from day 5 to day
10 Experiment with a standard formula

Results

Phenotypic results

at conftrol group embryo's appear in normal numbers distributed over the uterine horns and
dorsum, about 6 cm in size, well-defined from the head, front and hind limbs, and moderate spine
, picture (1,2) Many malformations appeared in the group treated with ribavirin, such as the non-
equal distribution of fetuses on the two uterine horns, where the fetuses were found in one of the
uterine horns and were absent in the other, in addition to the small number of fetuses compared
to the control group. Other malformation appeared , the majority of which were malformation of
skeletal system ,such us the outward curvature of the back area , forsion in the hind limbs,
curvature of the tail upwards, some fetuses had a longer tail than normal. It was noted that there
was congestion and the possibility of deformation in the pelvic girdle area and wrinkling of the
skin in it. It was also nofed that the small size of The fetus compared with the control group, and
some fetuses showed inward curvature of the spine and deformation in both the front and hind
limbs, , In addition shrinkage of the abdominal region, and wrinkling of the skin, picture (3,4,5)

The result showed that the water extract of ginger root had a distorting effect on the embryos,
whether it was from the numerical, phenotypic or volume side, where the treatment with the
extract showed a small number of embryos compared to the conirol group and non-equal
distributed over the two horns of the uterus, as well as a small appearance in the size of the fetus
in relation to the control group. And congestion appeared in the abdominal area with torsion of
the tail end, and it was possible to notice irregularity of the hind limbs and the dorsum of a small,
misshapen, deformed, incomplete and unclear rat fetus (8,7,6)No fetus was obtained from the
group wich tfreted with the drug (RBV) and the exiract despite repeating the experiment as a
result of miscarriages that occurred during pregnancy
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Picture (1) Two horns of the uterus of a female rat. The control group contains eight embryos
distributed over the two horns of the uterus.

Picture (2) rat fetus 19 days of gestation, control group, about( 6 Jcm size.

Picture (3) of the Ribavirin group on the 19 day of pregnancy, showing an uneven distribution of
fetuses, their small number and wrinkled skin.
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Picture (4) of the group treated with RBV drug for a 19-day-old fetus showing shrinkage and
congestion in the abdominal area, wrinkling of the skin, and deformation of the pelvic girdle and
congenital limibs.

Picture (5) of a rat fetus treated with RBV at the age of 19 days of gestation showing inward
curvature of the spine, deformation of the front and rear limbs, and abdominal congestion.

Picture (8) shows the two uterine horns of rats female on the 19th day of pregnancy, the extract

group, where the embryos were formed in one of the two uterine regions and did not appear in
the other, noting the small number.
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Picture (7) of the group freated with the extract of a rat fetus at the age of 19 days of gestation
showing the curvature of the tail, congestion in the abdominal area and the small size of the fetus.

Picture (8) of the extract group shows the fetus of a rat at the age of 19 days of gestation that is
small in size, mutated, distorted, incomplete and undefined.

Histological results

Through the microscopic examination of the liver sections of the 19-day-old fetuses from the
pregnant of the group freated with ribavirin (16 mg/kg ) from day 5 to day 10 of pregnancy, it was
noticed that there is presence of various histological lesions represented by the obvious
degeneration of some liver cell and un increase in the number of macrophages, picture (9) . while
in kidney it was observed rupture of the renal tubule lining and degeneration of renal tubule cells,
picture (10). As for the liver and kidneys of the group freated with aqueous extract of ginger roots
at a concentration of 200 mg / kg. it was found that there was no histological change compared
to the control group,
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Picture (9) a section of the liver of a 19-day-old rat fetus, the control group, showing the formation
of hepatocytes.

Picture (10), a section of the liver at a 19-day of gestation of rat fetus. The group treated with
ribavirin showed obvious degeneration of some hepatocytes and an increase in the number of
macrophages, H & E 400X.
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Picture (11) of a fetal liver section at 19 days of gestation. The group treated with the exiract
showed hepatocytes and central vein.

Picture (12) a section of the kidney of a rat fetus at the age of 19 days of gestation, the control
group, showing the renal glomeruli and renal tubules.
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Picture (13), a section of the kidneys at a 19- days of gestation of rat fetus. The group freated with
ribavirin shows necrosis of the renal fubule lining and degeneration of renal tubule cells, H & E
400X.

Picture (14) a section of the kidney of a rat fetus at the age of 19 days of gestation. The group
treated with the extract develops normal glomeruli and renal tubules.

Discussion

The effect of ribavirin on the fetus can be in two ways, the first is indirect, which is the effect of the
drug on the environment in which the fetus lives. In this area, it has a significant effect, as ribavirin
leads fo hemolytic anemia in pregnant females, in addition to its effect on the number of blood
cells through its effect on the bone marrow [Musser et al, 2015] and consequently a lack of oxygen
supply and ischemia in the placental tissues, which in furn affects the shape and size of the fetus
[Pavlova et al , 2007] .As for the direct way in which ribavirin affects the fetus, it is by crossing the
placenta, where Kochhar and his group [Kochhar et al , 1980]demonstrated the possibility of
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crossing 1-5 micrograms to the fetus for every 100-50 mg/kg of ribavirin given to pregnant female
mice, and since ribavirin is nucleoside analogue therefore, it can be expressed across the
placenta by Equiliorative nucleoside fransporters (ENTs) [Karbanova et al , 2019]and it is a family
of Integral protein that is often present in the plasma membranes of living cells and serves to
fransport nucleosides and nitrogenous bases essential in DNA and RNA synthesis where ENTs
participate in the uptake of ribavirin by a placental cell line that has the ability to absorb a range
of nutrients such as glucose, amino acids and this line is called BeWo [Orendi et al, 2010].

This amount of the drug that has crossed the placenta is transferred into to ribavirin-5-phosphate
in the cells of the fetus, which affects the function of Inosin monophosphate dehydrogenase
(IMPDH) which has arole in the synthesis of the nifrogenous base guanosine monophosphate and
thus ribavirin affects the synthesis of DNA inside the fetus [Kochhar et al , 1980]. Ribavirin affects
cells with high activity, and this explains the teratogenicity effect of ribavirin on embryos, since the
cells are in permanent and continuous division, which means that they  have to create new
genetic material and therefore by inhibition DNA synthesis by effect on IMPDH , accumulative
effect that appears in the form teratogens in various embryonic regions[Ferm et al, 1978]

This result agreed with [Salman et al, 2016] as they studied the effect of a dose of 10, 20, 50 mg /
kg of ribavirin on rat embryos and their skeletons. The researchers noted that tfreatment with RBV
has many side effects, including teratogenicity, as it causes birth defects in the fetus in addition
to it causes mutations. While other studies have shown that this drug does not have any toxicity
[Joksic et al , 2000] As for the number of embryos when a drug was affected by RBV, significant
differences were observed in the number of embryos of the groups treated with the drug (RBV)
when compared to the confrol sample, as well as the appearance of fatalities in them. From this
we conclude that the drug RBV has severe effects, as it was proved that the drug RBV, like the
rest of the analogw necleoside They are often teratogenic and mutagenic, and our findings
regarding the relationship of RBV to congenital malformations confirm the assumption made by
[Narayana et al , 2002] that ribavirin is among the cytotoxic and genotoxic substances.

The results showed current that the group treated with ginger extract had many abnormalities on
the fetuses,It is possible that the numerical distortions that occurred in the group freated with
ginger exiract is the effect of the ginger plant on the corpus luteum because of its active
substances. [Abdalhadi and Khaled, 2015] indicated the possibility of the corpus luteum being
affected when treated with ginger extract, which lead to have a case of necrosis in which its
severity increases with the increase in concentration in addition to the decomposition of the nuclei
, a decline in growth and a decrease in the diameter of the corpus luteum, which leads to a
decrease in the rate of production of the Progesterone hormone [Halio et al, 2010;Rendi et al ,
2012] lead to miscarriages and failure to implant the fetus in the uterus, in addition to weakening
the function of the inner lining of the uterus. Some researchers explained that the presence of
active substances such as alkaloids and phenols in plant extracts confribute to Abortion [Yakubu
and Bimbo, 2009]

Many researchers indicated the need for a balance between the estrogen and progesterone
hormones in order to ensure the occurrence of implantation and pregnancy, and any imbalance
in the concentration of these hormones leads to the failure of the embryo to implant in the
uterus.[Patil and Saraswat, 2012]. It is possible that the miscarriages that occurred in the group
treated with ribavirin and ginger extract were due to the synergistic action between the drug and
the extract, which led to miscarriages during the early stages of pregnancy. As we have previously
shown that the drugs are toxic and distorted, and the extract of the ginger plant had a great
effect on the corpus luteum, and since the corpus luteum is the only source of progesterone in
ratfs, it is possible that all of these reasons led to these miscarriages. Through the microscopic
examinafion of the liver sections of the 19-day-old fetuses of the group freated with ribavirin and
a concenftration of 16 mg/kg from day 5 fo day 10 of pregnancy, it was found that there was a
different sputum symbol, eye twitching in some hepatocytes and an increase in the number of
macrophages, picture (32) It was observed shedding of the renal tubule lining and degeneration
of renal tubule cells, picture (35). As for the liver and kidneys of the group freated with aqueous
touch of the roots of ginger plant at a concentration of 200 mg / kg. it was found that there was
no histological change compared to the group group,

The reason for the effect of the drug on the liver and kidneys in the fetus may be due fo the effect
of oxidative stress and free radicals caused by ribavirin, as this affects the pancreatic tissue of
pregnant females, and the production of pancreatic lipase decreases, which leads to a decrease
in the absorption of fatty substances and thus a decrease in the absorption of fat-soluble vitamins,
including (A). K, D, E, K) which leads to a decrease in its concentration in the mother’s blood and
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not reaching it in sufficient quantities o the fetus, which it needs during the process of fetal
development, which led to the small size of the fetuses and the emergence of some tissue lesions
in the organs [2018 : e s gl

The reason can also be atfributed to the fact that ribavirin is a base analogue, it directly affects
the mitochondrial DNA Polymerase enzyme, and this enzyme is essential for cellular respiration and
homeostasis.Thus, ribavirin causes a decrease in ATP and an increase in free radicals, thus
destroying cell membranes, an increase in MDA, and a deficiency in SOD enzyme leads to an
increase in hydrogen peroxide H202, which leads to the depletion of thyrodoxin enzyme from
endothelial cells, which leads to apoptosis of endothelial cells [Vicentini et al ,2012]. The
histological effects of RBV can be explained by the hypoxia that occurred as a result of anemia,
which led to the failure of mitochondria to provide the active cells with energy, and thus after
depletion of ATP, which leads to a failure in the work of the calcium pump to the cytoplasmic
membrane and free entfry of calcium into the cytoplasm, activation of the lipid-digestive
phosphorylation process and the destruction of the cell membrane leading to necrosis [Kumar et
al, 2007]
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