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Abstract:

The Cape Vulture (Gyps coprotheres), an Old-World Vulture species that is
threatened, is found in southern Africa. Apart from the many other hazards to
their existence, intentional and inadvertent poisonings remain a major worry.
Poisonings can be deadly, but little is known about the more subtle impacts of
toxins on the ability of any species' eggs to survive, renowned for spanning
several generations. To carry out this investigation, a comprehensive review of
the literature using a veterinarian. The pharmaceutical industry was founded.
Most of the vulture research that was published in the literature focused on
domestic birds rather than vulture’s chicken. Based on information on domestic
hens, the risk was classified as likely exposure for vultures to animal carcasses
used in medication manufacture animal carcasses utilized in production that had
medication residues in them. One of the antibiotics developed from this was
metomidinewere. There have been reports of albendazole's teratogenic or
embryotoxic effects. There is a warning that certain drugs may cause teratogenic
consequences. It is advised that you test these drugs to describe the dose-response
relationship and/or mitigating techniques to lower the exposure of vultures. There
have been reports of teratogenic or embryotoxic effects of albendazole. These
medications are cautioned to have teratogenic effects. It’s recommended that you
test these medications to explain the dose-response relationship and/or mitigation
strategies for reducing vulture exposure.
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Introduction

Fluroquinolones, or NSAID, which is used as a painkiller in humans (2).
Numerous studies have demonstrated that the decline in the three Indian vulture
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species' populations that took place in the 1990s and almost resulted in their
extinction was mostly caused by this medication (2,3,4) there are significant
Impacts on human health and the environment in that region due to the reduction
in vulture numbers. A rise in infectious disease transmission, for instance, as per
the findings of there existed a perception that diseases like leptospirosis and
rabies were linked to the longevity of carcasses in the environment and the
increase in the population of aggressive animals like rats and feral dogs. (2) The
decrease in vulture populations in that area had a substantial effect on the
ecological and public health (2). There was a perception, according to that an
increase in the number of aggressive animals, including feral dogs and rats, would
hasten the spread of infectious diseases like rabies or leptospirosis and lengthen
the time that carcasses lingered in the environment. As a result, reckless drug use
In the area has an impact on non-target animals, ecosystem function, and human
health that is prohibited. (2) This study will determine whether veterinary
medications have the potential to be harmful to growing avian embryos and
extrapolate the results from past research to evaluate the potential risk that they
offer to vulture embryos. It will also point up any gaps in our understanding and
make suggestions for additional research. For our review, we also focused on oral
ingestion through food as the most likely route of exposure. Since vultures were
carrion eaters, their main exposure to pollutants came from huge animal corpses,
which were probably their main source of food. These pollutants were then
absorbed and deposited into the developing oviduct's egg. Not to be overlooked
is the Cape Griffon Vulture (Gyps copotheres), which is exclusive to southern
Africa. According to estimations from Bird Life International (2021), there are
currently 4810-6357 breeding pairs and between 9600 and 12800 mature birds
globally. Current population patterns suggest that these populations are
dwindling. Loss of habitat threatens the birds. The CGVs usually construct their
nests on cliffs, deposit a single egg each year, and pair for life. It is essential that
you know these details for this review.

Link between fluoroquinolones in livestock and Vultures species

To make ciprofloxacin, third-generation fluoroguinolone enrofloxacin is rapidly
synthesized. It has bactericidal antibacterial properties. It was also used to cure
respiratory ailments in cows. A different type of fluoroquinolone antibiotic with
a wide range of broad range of antibacterial action against both Gram-positive
and Gram-negative microorganisms. Additionally, the kind of Mycoplasma used
to treat BRD and metritis. Pigs affected by the mastitis-agalactia condition.



enrofloxacin residues and residues Ciprofloxacin, a metabolite, has been
observed by the Griffon vulture to Furthermore, the eggs of the Spanish Red Kite
eggs that carry embryos. Maintaining the integrity of fluoroquinolone residues
showed both macro-Lesions, especially those affecting the tendons, development,
and article said regarding plates. (11) The 2019 research by Hruba and associates
demonstrated that at one, ten, and hundred dosages, there were appreciable
variations in the hatchability development of chicken embryos; these embryos
have fewer odds of hatching due especially on the thirteenth day of the process,
the death of the embryo. Among them, between 31% and 70% of chicks and 67%
to 77% of hatchlings have joint deformities. emerged a day early, and early
hatching is associated with a greater because fluoroquinolones have cardiotoxic
effects on embryonic heart rates. Of the two drugs, enrofloxacin appears to be
more effective at have detrimental effects on the developing fetus as opposed to
state that marbofloxacin. (11) The specific technique by which Fluoroquinolones
have been shown to cause teratogenicity and embryotoxicity in birds. A possible
process is explained in great depth in but is still unclear in Rats given norfloxacin,
another fluoroquinolone drug, As it happens, fluoroquinolones have been
connected to embryo loss and abnormalities brought on by the cessation of DNA
gyrase and mitosis, with complete damage to DNA that causes partial damage,
malformations, and loss of fetal tissue Groups are described by (12).

Toxicity Effects
1.Florfenicol

A popular antibiotic called amphenicol is used in animals bred for food should
ideally possess time-dependent, broad-spectrum, and principal location of
bacteriostatic activity in the lungs. A group of hens raised as broods and whose
hatchability was seen to have decreased. According to research by Al florfenicol
at 10 mg/kg inhibits examined the effect of florfenicol on the hatchability of eggs.
(2) Eggs extracted from after receiving dosages of 5, 10, 20, and 30 mg/kg of
florfenicol, as early as 24 hours after the initial treatment, the eggs from hens
administered 60 and 90 mg/kg of florfenicol showed 0% hatchability and a
significant decrease in fertility. The number of births returned to four days after
the last therapy that are normal and devoid of anomalies within the nest, chicks.
Reduced ability to hatch was associated with embryonic. The death occurred on
the sixth day of incubation and was related to the total concentration. 1.07 ug/g
(LC50) of florfenicol was present in the eggs. One more query investigated the
effects of florfenicol on the embryo's growth and heart rate. The cells formed



following the administration of florfenicol to laying hens at 50 mg/kg for a
duration of five weeks. Days after live chicken eggs were exposed to different
floral Enicol. Treatment with fleurenicol reduced the chance of egg hatching by
bringing about the embryo's premature death. The embryos in both groups
received care. The levels of florfenicol were abnormally high. at 1.6 and 3.2 pg/g,
respectively. wings, joints, toes, and beak eye colour growth, and had poorly
developed hearts. Abnormalities were more severe in embryos. given a higher
dosage of florfenicol. Additional research conducted by showed a significant
reduction in the embryonic weight on day 7. (11) They postulated that since
florfenicol therapy was utilized to treat embryos, decreased the capacity of the
mitochondria to synthesise proteins and halted the fibroblast and vascular growth
are restricted, respectively, by vascular endothelial growth factor and factor 2 of
the yolk sac membrane growth of the embryo.

2.Doxycycline

Abbas et al. gave different doses to sixty viable chicken eggs in 2020. Like
tetracycline, doxycycline is an antibiotic that is semi-synthetic and has a large
range of Gram-positive and Gram-negative bacteria, as well as most distinct
species of Mycoplasma. Tetracycline-containing antibiotics are bacteriostatic and
used to treat anaplasmosis, heartwater, hip and navel pain, and pneumonia makes
horses raised for food ill and chokes them. It is also extensive and used to treat
bacterial respiratory illnesses and gastroenteritis in the chicken industry testicular
infection that, like other tetra-, mostly affects the egg. A concentration of 0.1, 0.5,
1.0, 1.5, 2.0, and 3.0 pug/100 pl of doxycycline hydrochloride. Dead embryos were
removed every four days, and the remaining embryos were examined on day
twelve. Results showed a significant increases in the embryo death rate that are
dose-dependent changes in the body weight, eye diameter, rump length, crown,
and the humerus, neck, beak, and head diameters, ulna, radius, femur, and fibula
in comparison to the control group. There were also numerous external
malformations related to the eyes. But Leader does research studies on rats and
human lymphocytes could suggest that the Tetracycline-containing antibiotics
stop calcification early to avoid it. (12). It is also possible due to the slightly
aromatic and polycyclic structure of doxycycline. that it causes damage to DNA
by promoting the production of reactive Metabolites that cause oxidative damage
(12). Additionally, it is notable that in contrast to the outcomes of research as
showing that ten milligrams of doxycycline per kilogram of egg weight had no



discernible effect. detrimental effect on developing Japanese quail embryos.
(11,12)

3.Medetomidine

One typical agonist of the alpha-2 adrenergic receptor is medetomidine. sedative,
analgesic, and utilized as an adjuvant to anaesthesia as well as a premedication in
both situations’ creatures originating from different dimensions. Medetomidine
exposure of viable chicken eggs on the fourth day of incubation, at 25 and 50
ug/egg, a dose-dependent On day 10 of incubation, there were less viable chick
embryos. A 53% embryo death rate and 50 pug/egg were noted. group where there
are no discernible macroscopic physical anomalies (4). In the same study, chicks
exposed to 25 pg/egg were assessed. They discovered that three and eight days
after the ova hatch, both age groups were required. It took them much longer to
get out and cross the chicks, three days old. The precise mechanism causing the
toxicity is unknown, while suggests that medetomidine exposure may result in
behavioural alterations in the central nervous systems of the chicks are influenced
by its alpha-2 agonistic qualities. (11)

Controlling measures to stop decline of vulture species:

By eating the dead of wild ungulates, vultures may reduce the likelihood of not
only can contact lead ammunition increase the risk of lead poisoning, but
exposure to veterinary medications (11). Here, we discovered a negative
correlation between the blood lead levels of griffon vultures and the prevalence
of plasma quinolone, suggesting that the vultures' ingestion of dead animals
minimizes the risk of coming into touch with antibiotics at feeding stations that
provide additional nutrition and vice versa. Feeding stations may change the
trophic ecology of birds that are regarded to be advantageous for conservation in
order to lessen the likelihood of exposure to hazardous substances such as lead
and poison baits (Margalida et al.,2014] Furthermore, they might change the
trophic ecology state that this increases the likelihood of the presence of
antibiotics. (13) Vultures and other bird scavengers carry resistant bacteria
(ARB). Consequently, ARB might be more extensively dispersed in the
neighbourhood. Our findings highlight the need for increased surveillance of
animal carcasses fed to wildlife at supplemental feeding stations, in addition to
the high risk of acute poisoning associated with some veterinary pharmaceuticals,
such as anti-inflammatory, antiparasitic, and euthanizing agents. This is



Important to preserve biodiversity. conservation objectives are backed supported
by them could alter the scavenging birds' trophic ecology. This raises the
possibility that antibiotics are present. Resistant bacteria are carried by vultures
and other avian scavengers. (15) As a result, Resistant bacteria may be more
widely distributed throughout the community. In addition to the high risk of acute
poisoning associated with some veterinary pharmaceuticals, such as anti-
inflammatory, antiparasitic, and euthanizing agents, our findings highlight the
need for increased surveillance of animal carcasses fed to wildlife at supplemental
feeding stations. To protect biodiversity, this is crucial Enrofloxacin's principal
metabolite, 155, promotes conservation goals. Sigma-Aldrich marketed 156
analytical standards, including ciprofloxacin (33434), enrofloxacin (33699), and
157. Using LC-ESI-MS, the isolated materials were analysed. One Agilent 6110
guadrupole mass spectrometer is linked to an Agilent 1100 LC, number 158. The
separation procedure involved the use of 159 Zorbax Eclipse-XDB-C18 (4.6 x
150 mm, 5 um) columns. 161.

The chromatographic parameters selected were as follow: A temperature that was
recorded in the Acetonitrile and (A) 0.1% formic acid were eluted in Milli-Q at a
temperature of 161 40 °C. The starting conditions of 95% A and 5% B were
followed by a one-minute gradient to 75% A and 25% B. Following that,
following that, a gradient of 100% B and 0% A was maintained for two minutes,
allowing us to take a temperature reading in the column of 161 40 °C, and
acetonitrile and (A) 0.1% formic acid in Milli-Q were used for the elution process.
The starting circumstances were modified from 95% A and 5% B to 75% A and
25% B after a minute. Following that, we maintained a 2-minute gradient to return
to our starting points at 100% B and 0% A more than five minutes. The vials were
kept at 4 °C using an injection volume of 10 pL using an autosampler. While the
fragmentor voltages varied between 100 and 220 V, the capillary voltage
remained constant at 3500 V. 4.6 L/min of drying gas flow was achieved at a
nebulizer pressure of 50 psi. Samples and calibration standards were examined
using single ion monitoring (SIM) in favourable Samples and calibration
standards were examined using single ion monitoring (SIM) in positive mode,
which uses the parent ion for detection to verify the identities of two fragment
ions. For each, mixed standards were created using stock solutions containing one
milligram per millilitre. The materials, which were kept at 4 °C, 31.25, 62.5, and
other mixed working standards, must be prepared. For method validation, 125,
250, and 500 ng/mL in a final volume of 1 mL in methanol with 5% formic acid,
In  matrix-matched extracts, in accordance with the methodological



recommendations of the European Commission 2019; For the purpose of method
validation, 125, 250, and 500 ng/mL in a final volume of 1 ml in methanol with
5% formic acid; in matrix-matched extracts, in compliance with the
methodological requirements for the European Commission European
Commission, 2019. Chicken liver was used to provide blank and fortified samples
at 62.5, 125, and 250 ng/mL for the final volume of 10 mL. Moreover, we
possessed a blank and enhanced samples in 250 and 125 mg/mL final partridge
plasma volumes three hundred microliters. These were processed daily to
measure the robustness and sensitivity of the analytical technique (% recovery +
RSD). Ciprofloxacin recovery rates were 87.2% and of ciprofloxacin, eleven
percent, enrofloxacin, ninety-six percent, and eighty-seven percent Enrofloxacin
In tissue in (n = 6 days) . Additionally, the conventional regression coefficient.
The fortified samples displayed (R2 180) values of 0.9915 and 0.9789 for
ciprofloxacin and enrofloxacin, respectively. Constraints of We established
quantification limits (LOQs). 10*SD/S, where SD is the amount left over after
the at the lowest detection level that is practical (2 ng/mL, or 4 ng/mL if is the
slope of the calibration curve, the ciprofloxacin and enrofloxacin mixture. (20)
The plasma and tissue samples had concentrations of ciprofloxacin and
enrofloxacin of 2.2 ng/mL and 6.8 ng/g and 0.9 ng/mL and 2.9 ng/g, respectively.
Here we report the contribution to this exposure for the first time, in addition to
providing a detailed account of the quinolone concentrations in mature griffon
vultures in Aragon, one of the main European strongholds for the species (where
4,832 vulture pairs are located) of extra bodies at feeding stations. These results
offer a novel perspective that should be considered in the endeavour to improve
the oversight of supplemental feeding stations. First, we show that the total
amount of food supplied during the two months before the reality that the total
amount of food provided over the course of the two months prior to at feeding
locations, the presence of vulture sampling and capture was positively connected
with quinolones discovered in griffon vultures captured in the area. The fact that
the vultures depend on these additional feeding locations may help to ensure their
safety by reducing the number of drug poisoning deaths. (14) One of the possible
side effects is being exposed to some veterinary drugs Margalida. There were
quinolone residues discovered in 17.9% of these instances of each corpse that is
inspected, especially in the pig and sheep tissues. We found the highest quinolone
predominance (21.1%) in pig carrion, one of the primary factors contributing to
the increase, how frequently griffon vultures utilize quinolones. Still, the number
of sheep and cow carcasses supplemented showed a negative relationship with



the incidence of quinolone in vultures. To assist guarantee their safety, more
feeding stations could be installed lowering the quantity of drug-related
fatalities.(14) Even terrible exposure to certain veterinary medications is one of
the potential negative effects Margalida other than Cortés-Avizanda and
associates. In 17.9% of these cases, quinolone residues were detected. particularly
in the tissues of the pigs and lambs, of every corpse that is examined. The highest
ranking that we could find one of the main causes of the rise in quinolone
predominance (21.1%) in pig . The quantity of carcasses from sheep and cows,
nevertheless revealed a negative correlation between supplemented and
quinolone incidence in vultures. As these the results most likely correspond to the
observed rise in antibiotic use in the intensive care region that produces pigs, as
contrast to one that is mostly used for extensive animal grazing.

Conclusion:

Lastly, this essay highlights the potential of veterinary medications that could
affect the development of vultures and affect both the general population and the
maintenance of this highly important species. It also highlights the enormous gaps
in our understanding. Understanding the critical need for additional research in
this field to fully understand the risks and consequences of administering
veterinary medication to raising vultures. To do this, programs that monitor
concentrations of the composition of in fertile eggs must be ascertained. If drug
traces are detected in the vulture eggs, in-vivo testing can be performed with the
same amounts for viable chicken eggs, or possibly with different ones. veterinary
drug combinations to ascertain whether or if they able to have teratogenic or
embryotoxic effects. Quinolones were discovered in the plasma of adult griffon
vultures. Applications that monitor the quantities of the components of infertile
eggs must be proven. When signs of drug use surface, Measurements of vulture
eggs have been made, and in-vivo research can be carried out in Similar
concentrations were used, may be with some modifications, to create eggs from
viable birds. combinations of veterinary drugs to look for any possible
embryotoxicity or teratogenicity. Adult griffon vultures' plasma was discovered
to contain quinolénes. Even in the remote possibility that there is a direct negative
Impact, our statistics imply that vultures in Spain are regularly exposed to
quinolone residues at feeding stations that offer more food. Moreover, quinolone
residues in the carrion offered at feeding stations are something we have never
seen previously. We found out that demonstrated that the quantity of carrion
raised the griffon wvultures' quinolone occurrence. increased at a station,



especially with the pig carcasses around. Furthermore, tiny remains may
potentially increase the danger of infection with quinolone, especially if a lot of
rabbits are fed scavenger bird exposure. Livestock carcasses shouldn't be
accessible at feeding stations. Not long after administering medication to animals
especially popular, may be dangerous ones like some NSAIDs. It is important to
emphasize that feeding highly treated food to scavengers is not recommended in
all veterinary product information that farmers and veterinarians have access to.
A surveillance system designed to look for veterinary drugs in the carcasses that
were supplied at vulture feeding stations would provide a plethora of information
for managing environmental risks of these compounds, especially considering the
availability of well-known, potentially harmful pharmaceuticals such
pentobarbital and diclofenac on European markets.
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