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Cosmetic crimes in dromedary camels: a critical overview on these illegal manipulations and its hidden consequences
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This review highlights the emerging issue of illegal tampering in dromedary camels, particularly in the context of camel festivals where aesthetic alterations are performed to enhance appearance. These manipulations—often conducted by unqualified individuals—raise serious ethical and animal welfare concerns. Common techniques include mechanical and chemical modifications such as lip stretching, use of local anesthetics to alter facial expression, ear trimming, and injections of substances like silicone, fillers, and botulinum toxin (Botox) to modify head profiles. Hormonal treatments, including testosterone and growth hormone, are administered to induce exaggerated physical traits, often at the cost of fertility and health. Detection of tampering is increasingly challenging due to evolving methods and requires experienced personnel. Visual assessment remains the primary diagnostic step, followed by imaging techniques (e.g., ultrasonography, radiography, thermography) and hormonal assays. Economically, tampering distorts market values by misleading buyers on key animal traits, contributing to significant information asymmetry and undermining pastoral economies. It also introduces serious welfare issues, often carried out without veterinary oversight, resulting in pain, infection risk, and long-term functional impairments. Beyond health and economic implications, tampering undermines cultural integrity, erodes trust in livestock markets, and threatens food security in camel-dependent communities. Addressing this issue requires a multidisciplinary strategy involving scientific research, policy enforcement, community engagement, and education. Standardized inspection prostocols and mandatory certification can strengthen veterinary oversight and deter malpractice. In conclusion, the rise of illegal tampering in dromedary camels presents complex challenges to animal welfare, market integrity, and societal trust. A coordinated and ethically grounded response is essential to safeguard both animal and human livelihoods.
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Introduction

The Arabian camel (Camelus dromedarius) holds significant historical and cultural importance in the Middle East and Africa (1). Often regarded as a symbol of endurance and adaptability, it has been essential for survival in the harsh desert environment (2). The domestication of the camel and its longstanding relationship with the peoples of the Arabian Peninsula are central to understanding the region’s history and the evolution of camelid species (3). Camels became indispensable to the Bedouins, playing a crucial role in the development of ancient trade routes—especially the incense trade—which connected the Arabian Peninsula with the Mediterranean and beyond (4). Adapted to extreme heat and arid conditions, camels can travel long distances across barren deserts without water (5). Their ability to conserve water, withstand high temperatures, and carry heavy loads made them ideal for traversing desert landscapes (6). Additionally, their capacity to store fat in their humps allows them to survive extended periods without food, while their thick fur provides protection from intense sun and blowing sand (7). Their broad, cushioned hooves enable efficient movement across soft desert sand without sinking. These unique physiological features make camels exceptionally well-suited to desert life, where few other animals can survive (8).

Beyond their utilitarian roles, camels are deeply embedded in Arabian cultural heritage. They are prominent in poetry, religion, and social status (3). The famed camel caravans were not only essential for trade but also symbolized wealth and prestige (4). Reflecting this cultural significance, the Camel Club of Saudi Arabia established the King Abdulaziz Camel Festival (KACF). Held annually in December in the southern deserts of Al-Dahna near Riyadh, the festival aims to promote public awareness, support camel-related industries, and position camels as an economic asset for the Kingdom. It also highlights the developmental and economic benefits camels offer (9). At the conclusion of the KACF, a closing ceremony is attended by the King of Saudi Arabia or the Crown Prince, where winners receive prizes totaling up to 300 million Saudi riyals (approximately $80 million). Due to the high monetary stakes, some owners have resorted to illegal methods to enhance their camels’ appearances, such as lip injections, lip stretching, and nose modifications (10). These practices, which pose serious risks to the physical and psychological well-being of camels, are strictly prohibited by the KACF’s medical committees. Nevertheless, such cosmetic tampering is often performed before the festival by some owners attempting to beautify their animals (11).

To detect and control these illegal practices, the KACF organizing committee employs a medical team composed of specialized veterinarians throughout the event. Strict penalties are enforced for violators, including disqualification, bans from current and future events for both owners and their camels, and reporting to legal authorities for further action (9, 11–14). This review aims to shed light on the consequences of newly emerging illegal tampering practices in dromedary camels, with particular emphasis on their economic and animal welfare implications.



The aesthetics of camel beauty contests: standards and commercial implications

While traditionally associated with human participants, beauty contests have expanded to include animals—most notably camels (9). These competitions follow a codified set of aesthetic criteria used by specialists to evaluate camels’ physical attributes. Traits such as stature, height, and proportions are central to judgments of beauty, with emphasis placed on natural features over artificial enhancements. The increasing prevalence of cosmetic interventions in camels—primarily targeting the lips and ears—is largely driven by market dynamics. Owners seek to align their animals with idealized standards to increase commercial value (10). Camels exhibiting rare or highly desirable traits, such as distinctive eye color or specific coat patterns, can fetch prices in the millions (9, 12, 13). Beauty criteria differ slightly across camel breeds but generally prioritize a large head, long lips covering the teeth, wide and elongated nose, and long eyelashes (15). The ears should conform to breed-specific preferences: Majahatir camels typically have short, backward-facing ears, while Majaheem camels are expected to have longer, forward-oriented ones. A long, slender, upright neck and robust leg bones are also favored. Foot shape and size, tail length, and the positioning of the hump—ideally near the tail base—further distinguish prize-winning animals (11). These beauty standards reflect a structured aesthetic system and underscore the growing commercialization of camel breeding. As cosmetic procedures become more common, debates continue over authenticity, tradition, and economic influence in this culturally significant practice (14) (Figure 1).

[image: a) Two camels with light brown fur standing side by side against a clear blue sky. b) A group of camels walking on a red desert landscape under a partly cloudy sky. c) A white camel standing near a fence with other camels in the background on a sandy surface.]

FIGURE 1
 Some beauty standard in camels. The lips are long and cover the teeth, and the head is large. The eyelashes are long, and the nose is long and wide. The ears are also short and pricked backwards (a). The neck is long and thin, and moving forward in height and the leg bones are large and long (b). The hump lies to the back of the camel near the root of the tail (c) [Reproduced from (11)].


To provide context and clarify the contribution of the current review, a comparative summary with previously published work is presented here. While the earlier article by Tharwat and Al-Hawas (11) offered a general overview of cosmetic tampering in dromedary camels—focusing mainly on beauty standards, tampering methods, and materials used—it did not address the broader implications of such practices. In contrast, the present review offers a comprehensive and multidisciplinary examination of illegal cosmetic manipulations, highlighting their animal welfare implications, economic and societal consequences, and ethical concerns. Notably, this review also introduces and illustrates the diagnostic utility of ultrasonography, radiography, and thermography in detecting various forms of tampering, with practical examples and annotated figures to support veterinary professionals and regulatory authorities in the field.



Artificial enhancement and ethical concerns in camel beauty contests

Driven by lucrative prizes, some camel owners resort to artificial enhancements to align animals with prevailing beauty standards. These practices are frequently performed by unqualified individuals, posing ethical and welfare concerns (9). Common techniques include mechanical manipulation of the lips—such as binding with rubber bands, applying pressure with plastic to induce swelling, and daily stretching or massage—to achieve exaggerated drooping. Local anesthetics are also used to relax facial muscles, altering the camel’s natural expression (11). Invasive procedures have increased in popularity, including ear trimming, and the injection of substances like silicone, fillers, and Botox into the lips, nose, and jaw to create a more prominent and symmetrical head profile. Botox is particularly favored for enhancing the pout and overall facial size (16). Additional fraudulent practices include artificial pigmentation to alter coat color and the use of banned topical substances such as oils and sugars to enhance shine and texture (Figure 2). These interventions undermine competition fairness and highlight the need for stricter regulation and enforcement in camel beauty festivals (12). A summary of the common tampering types, methods, side effects, and diagnostic tools in dromedary camels are listed in Table 1.

[image: Camel image collage labeled A, B, and C. Image A shows a white camel with its mouth open, set against a blue sky and fenced area. Image B features the profile of a brown camel against a cloudy sky. Image C displays a close-up of a white camel's ear with visible markings.]

FIGURE 2
 Artificial methods of tampering in dromedary camels. Image (A) shows enlargement, protrusion and stretched lips in a female camel due to stretching the lips and then pulling them outward. Image (B) shows drooping of upper and lower lips in a female camel due to continuous stretching and daily massage. Image (C) shows clipping or trimming the ears in a female camel in a trial to make the ears perkier [Reproduced from (11)].



TABLE 1 A summary of the common tampering types, methods, side effects, and diagnostic tools in dromedary camels (9, 10, 12, 14).


	Type of tampering
	Method
	Potential side effects
	Diagnostic tools

 

 	1 	Lip and nose region filling 	Injection of filler material to enlarge lips and the nose region 	Pain, lip enlargement, infection, granulomatous reactions 	Visual inspection, ultrasonography, thermography


 	2 	Lip binding 	Binding both lips with a rubbery belt and pulling them outward 	Pain, lip swelling, necrosis, gangrene 	Visual inspection, ultrasonography, thermography


 	3 	Lip stretching 	Stretching and daily massage of lips 	Pain, inflammation, erosions, abrasions, wounds, flaccidity 	Visual inspection, ultrasonography, thermography


 	4 	Botox injection 	Botox injections in the lips to decreases nerve indicatives and thus induce relaxation of the lips 	Inflammation, tissue reactions, swelling, infection, necrosis, gangrene, bruising at the injection site 	Visual inspection, ultrasonography thermography


 	5 	Ear trimming 	Surgical removal or shaping of ear cartilage o make them shorter 	Inflammation, infection, pain, disfigurement 	Visual inspection, comparison with breed standards


 	6 	Local anesthesia 	Topical or regional anesthetics, to encourage laxity in the lips 	Transit or permeant lip paralysis, infection, inflammation 	Visual inspection, needle nerve stimulation, low-voltage electrical stimulation


 	7 	Nostril enlargement 	Surgical incision to widen nostrils for aesthetic breathing flair 	Nasal infections, respiratory issues 	Endoscopy, imaging (ultrasound, X-ray/CT, thermography)


 	8 	Muscle Enhancement (e.g., neck or hump augmentation) 	Silicone or other injectable implants, oil injections 	Granuloma, infection, inflammation, systemic toxicity 	Ultrasound, palpation, foreign material detection


 	9 	Hormonal manipulation 	Injection of hormones such as testosterone or growth hormone to enhance muscle and bone growth 	Organ dysfunction, abnormal muscle and bone growth, behavioral changes, reproductive abnormalities, protrusion of the clitoris and dulla 	Blood tests, hormone level monitoring,


 	10 	Dyeing and pigmentation 	Use of ink or dyes to change coat color 	Color fading 	UV light, dye residue analysis


 	11 	Surgical alteration of hump 	Shaping through resection or implants 	Pain, altered gait, infection, systemic inflammation 	Ultrasound, X-ray/CT, visible asymmetry




 

A minority of camel owners administer hormonal treatments to young camels to artificially modify their physique, aiming to accelerate growth, increase muscle mass, and enhance head and bone size. Commonly used hormones include testosterone and growth hormone (GH), with limited use of estrogen and progesterone. Hormones are used to treat certain health conditions in animals caused by endogenous hormonal deficiencies (13). However, their misuse can result in abnormal clinical signs. Administration of testosterone or GH leads to exaggerated somatic growth and altered bone development, though these acquired traits are not heritable. Hormonal injections cause both external and internal changes, including premature udder enlargement, clitoral hypertrophy, altered libido, social withdrawal, facial edema, voice changes, growth retardation in juveniles, and various dermatological lesions (11). In female camels, masculinization is common, particularly with early administration, manifesting as behavioral changes and pronounced male characteristics, including dulla enlargement and protrusion. Thus, these interventions generally produce observable changes such as enlarged head and neck, elongated bones, increased musculature, clitoral hypertrophy, and a higher incidence of infertility in females (17–19) (Figure 3).

[image: Image A shows the perineal region of an animal with a white arrow pointing to a small, protruding growth. Image B shows the animal's mouth open, revealing a red arrow pointing to a dark mass inside, with gloved hands holding the mouth open.]

FIGURE 3
 Side-effects of hormone injection in camels. Image (A) shows an enlarged clitoris (white arrow) in a female camel and image (B) shows the development of the dulla (red arrow) in a yearling female camel [Reproduced from (12)].




Incidence of cosmetic crimes of tampering among dromedary camels

A total of 12,385 dromedary camels (12,080 females and 305 males) were examined for evidence of illegal tampering procedures. The examination was conducted at two levels: external (physical inspection) and internal (using diagnostic tools). The investigation took place in Saudi Arabia during the 7th KACF, held in Riyadh from December 28th, 2022, to January 12th, 2023 (12). During initial external examination, 507 out of 1,035 camels (49%) exhibited signs of tampering. Of these, 500 were females and 7 were males. The most prevalent adverse manipulation was lip stretching, identified in 225 camels (43.4%), followed by nasal filler injections in 81 camels (15.6%), lip binding in 74 camels (14.3%), elevated testosterone levels in 55 camels (10.6%), lip filler injections in 41 camels (7.9%), nostril fibrosis in 23 camels (4.4%), and lip fibrosis in 8 camels (1.5%) (12). Examination of another group consisting of 11,350 camels, 436 camels (3.8%) were identified with evidence of tampering. Of these, 421 were females and 15 were males. Lip stretching was the most frequent alteration, found in 274 camels (63.3%), followed by lip binding in 65 camels (15%), nasal filler injections in 40 camels (9.2%), elevated testosterone levels and lip filler injections in 19 camels each (4.4%), nostril fibrosis in 10 camels (2.3%), and lip fibrosis in 9 camels (2.1%) (12) (Figure 4).

[image: Two pie charts, labeled A and B, display different categories with corresponding values. Chart A shows categories: lip stretching (225), nose injection (81), lip binding (74), increased hormone (55), lip injection (41), nose fibrosis (23), and lip fibrosis (8). Chart B shows: lip stretching (274), lip binding (65), nose injection (40), increased hormone (19), lip injection (19), nose fibrosis (10), and lip fibrosis (9).]

FIGURE 4
 Different forms of tampering in dromedary camels. In image (A), 1035 camels were examined. Different types of tampering were detected in 518 camels and included stretching of the lips, injection of the nose by a filler material, binding of the lips, increased testosterone level, injection of the lips by filler material, fibrosis of the nostril, and fibrosis of the lip. In image (B), 11,350 camels were examined. The types of tampering detected in 433 camels included stretching of the lips, binding of the lips, injection of the nose by a filler material, increased testosterone level, injection of the lips by filler material, fibrosis of the nostril, and fibrosis of the lips [Reproduced from (12)].


In retrospective study evaluating medical records of KACF during the third, fourth, fifth, sixth and seventh seasons and detecting different cosmetic methods among 53,090 dromedary camels, four primary tampering methods were identified. All the four practices showed a significant upward trend over the five seasons. Filler use increased from 0.126% in the 3rd season to 0.606% in the 7th (11). Similarly, lip stretching rose from 0.034 to 2.212%, lip binding from 0.025 to 0.525%, and hormone use from 0.008 to 0.129%. Overall, tampering prevalence increased markedly from 0.193% in the 3rd season to 3.496% in the 7th season. This surge in cosmetic tampering is likely driven by the substantial financial incentives awarded to winners, elevated social prestige among tribal communities, and the honor of participating in final ceremonies attended by high-ranking Saudi leadership (11). The findings of the later study highlight a significant rise in unethical cosmetic practices in dromedary camels over recent KACF seasons that pose health risks and may result in lasting complications.



Methods for detecting tampering

Detecting tampering in camels requires experienced practitioners, as techniques continue to evolve, posing significant diagnostic challenges. Visual inspection remains the initial and most crucial step, typically followed by clinical evaluations such as ultrasonography, radiography, infrared thermography, or laboratory analyses of hormone levels. Ultrasonography is a non-invasive technique that can accurately detect and localize subcutaneous filler materials. The procedure has proven to be an essential diagnostic tool in dromedary camel medicine for evaluating thoracic and abdominal organs and diagnosing various intra-abdominal disorders (17–42, 57–61). Moreover, ultrasound has shown utility in the antemortem diagnosis of abdominal masses in camels (14, 37, 40, 43).

Figure 5 shows mapping of the lips in a healthy camel showing different locations where injected filler materials are commonly injected. In healthy camels, the dermis appears hyperechoic, contrasting with the hypoechoic subcutaneous tissue (16). Filler substances, even those approved by regulatory agencies, can cause in humans detectable changes in tissue structure (63). Injected fillers in dromedary camels typically appear as anechoic or hypoechoic areas on ultrasound, presenting as single or multiple deposits of varying size. In affected camels, the boundary between the dermis and subcutaneous tissue becomes indistinct (Figure 6). Fillers in the firm edges of the lips exhibit hypoechoic signals, with the overall sonographic pattern of injected lips appearing heterogeneous (Figure 7). Lip nodules are visualized as either isoechoic structures with a hypoechoic rim or as hypoechoic lesions with an echogenic center (Figure 8).

[image: Three-panel image showing anatomical features of a camel's nose:Panel a: Camel's nose side view with nostrils outlined by dotted lines labeled "1" and "2".Panel b: Close-up of the inside of a nostril, outlined and labeled "1".Panel c: Detailed view of another nostril with visible flesh and teeth, outlined and labeled "2".]

FIGURE 5
 Mapping of the lips in a healthy camel pointing to different locations where injected fillers are commonly injected. The external surfaces of the injected upper and lower lips are shown in image (a) while the internal surfaces of the upper and lower lips are shown in images (b,c), respectively. 1 represents the edges of the upper lips where thickness and filler injection were found (dashed line); 2 represent the edges of the lower lip where thickness and filler injection were detected (dashed line) [Reproduced from (10)].


[image: Ultrasound images showing different cross-sections marked with measurements. Image (a) and (c) show unmarked tissue structures. Image (b) and (d) include distance markers indicating specific measurements of 1.07 centimeters by 0.44 centimeters and 0.77 centimeters by 0.64 centimeters, respectively. Image (e) is similar to (c), without markers. Image (f) shows a marked area with circular measurement, indicating an area of 0.22 square centimeters and a circumference of 1.17 centimeters.]

FIGURE 6
 Ultrasonographic appearance of injected fillers in the upper lip of 3 female dromedary camels (a,c,e). The injected filler appears anechoic to hypoechoic and was imaged in the form of small or large, single or multiple deposits. It is difficult to distinguish the subcutaneous tissue from the dermis. Images (b,d,f) represent a schematic representation of the images (a,c,e), respectively [Reproduced from (44)].


[image: Ultrasound scans labeled a to f: a and b show a cross-sectional view with measurements labeled in b. c and d, e and f show linear views with a and two distance markings in d and f. Each scan displays tissue structure variations.]

FIGURE 7
 Ultrasonographic features of hardened tip of the lips in 3 dromedary camels with injected fillers (a,c,e). The injected filler appears hypoechoic and the scanning patterns of the injected lips appear heterogeneous. Images (b,d,f) represent a schematic representation of the images (a,c,e), respectively [Reproduced from (44)].


[image: Ultrasound images labeled a to f show various cross-sectional views with measurements indicated by dotted lines and corresponding dimensions in centimeters. Each image captures different anatomical sections, displaying varying textures and densities typical of medical imaging, with numeric markers highlighting specific areas.]

FIGURE 8
 Ultrasonographic features of lip nodules in 3 camels as a result of filler injections (a,c,e). They appear as either isoechoic with a hypoechoic rim or hypoechoic with an echogenic center. Images (b,d,f) represent a schematic representation of the images (a,c,e), respectively [Reproduced from (44)].


Radiographic evaluation of camels administered cosmetic fillers in the perinasal area demonstrated varying degrees of soft tissue enlargement. This was attributed to the injection of moderate to substantial volumes of filler material both anterior and posterior to the nasal bone (14). Notably, there were no observable alterations in the nasal bones or cartilage when compared to non-injected, clinically healthy camels. The filler material appeared as a soft-tissue density, presenting a gray tone on radiographic imaging within the perinasal region (14) (Figure 9).

[image: Three lateral radiograph images labeled A, B, and C, showing the side view of the cranial structure of a bird, likely an eagle. Each image captures different angles or exposures, highlighting varying levels of skeletal detail.]

FIGURE 9
 Lateral radiographic view of 3 camels injected with perinasal region fillers. Image (A) shows a healthy camel with no injections. Images (B,C) show camels with moderate and large quantities of filler injection, respectively. Please not the swelling of the surrounding soft tissues anterior and posterior to the nasal cartilage [Reproduced from (14)].


Infrared thermography has revealed distinct thermal patterns associated with lip augmentation complications. Commonly observed features include localized swelling, firmness at the vermilion borders, and the formation of multiple dense nodules. Thermal imaging from the cutaneous surface demonstrates that the treated regions exhibit reduced thermal emission, appearing cooler than adjacent untreated areas. Similarly, on the mucosal side of the upper right lip, the injection sites also display lower temperature readings, contrasting with the warmer surrounding tissue. Notably, when the lips are stretched, mucosal thermographic images reveal a brighter and more heterogeneous thermal distribution, whereas non-stretched lips present a uniformly darker and more homogeneous pattern (44) (Figure 10).

[image: Thermal images showing different views of a turtle. Each panel, labeled a to h, displays variations in surface temperature, with colors ranging from blue (cooler areas) to red (warmer areas). Labels and temperature readings, such as 24.9°C and 25.4°C, are visible. The images include measurements related to distance, and the setup includes handling by gloved hands, highlighting the anatomical features from various angles.]

FIGURE 10
 Infrared thermography of injected and stretched lips. Images (a–d) show injected upper lip in a camel where 5 injected sites (1–5) were detected and appeared darker than the surrounding tissue. Images (e–h) shows infrared thermography of stretched lips in a camel. The mucosal surface in the stretched lips appeared lighter and heterogeneous compared to the darker and homogenous pattern in the non-stretched lips. R = upper right lip; L = upper left lip [Reproduced from (44)].




Economic aspects of tampering

In dromedary camels, tampering presents a complex economic issue involving a spectrum of direct and indirect costs and benefits that have substantial effects on pastoral and livestock-dependent economies. Tampering—defined as illicit interventions such as cosmetic enhancements or physical modifications intended to increase the commercial attractiveness of camels—creates distortions at both the production and market levels (9). These cosmetic crimes are typically designed to mislead buyers regarding critical attributes such as age, health status, or productivity, thereby artificially inflating prices and contributing to information asymmetry within the market. Although such practices may offer short-term financial gain to sellers, they can lead to longer-term negative outcomes, including loss of consumer confidence, deterioration of market credibility, and greater regulatory oversight (13, 14). Moreover, tampering may compromise animal health and performance, ultimately resulting in decreased productivity and economic returns due to reproductive inefficiencies and disease complications (10). On a broader scale, widespread tampering threatens the integrity and sustainability of the camel trade, particularly in regions where camels are integral to food security and rural livelihoods. Consequently, addressing the economic impact of tampering is essential for informing sound policy measures, fostering fair trade standards, and enhancing the long-term viability of camel husbandry systems (12, 16).



Welfare effects of tampering and legal frameworks

In humans, cosmetic medicine encompasses a broad range of non-surgical and minimally invasive procedures aimed at enhancing physical appearance, improving self-esteem, and addressing age-related changes (45–47). Popular treatments include Botox injections, dermal fillers, chemical peels, and laser therapies, which target concerns such as wrinkles, volume loss, skin pigmentation, and scarring (48). Unlike reconstructive procedures—which are performed to correct congenital defects or trauma-related deformities—cosmetic treatments are typically elective and motivated by personal aesthetic goals (49). The field has expanded rapidly in recent years, driven by technological advancements, growing societal acceptance, and increasing demand for minimally invasive beauty solutions (50). Despite these trends, ethical concerns remain, particularly regarding the influence of social media, body image pressures, and the accessibility of procedures that may have significant psychological and physical consequences (49). In contrast, cosmetic medicine in veterinary practice remains relatively limited. Among dogs, two of the most commonly performed cosmetic procedures are tail docking and ear cropping. Although these practices have a long history, they continue to generate ethical and medical debate over their necessity and justification (51). In horses, cosmetic interventions are typically limited to the treatment of traumatic injuries or inflammation, particularly involving the eyes (52, 53).

Tampering in camels raises critical welfare issues that span physical, physiological, and behavioral aspects. Such practices—often involving invasive or deceptive alterations—are frequently performed without veterinary oversight and in unsanitary conditions, resulting in significant pain, risk of infection, and long-term health consequences. These modifications impair the animals’ capacity to carry out basic biological functions such as eating, moving, and reproducing, thereby compromising their overall health and welfare (13, 14). Beyond the immediate physical damage, tampering can trigger chronic stress responses, evidenced by increased cortisol levels, behavioral changes, and weakened immune defenses. The continued application of these harmful interventions reflects a broader neglect for animal ethics and constitutes a violation of recognized welfare standards (Tharwat and Al-Sobayil, 2021). Moreover, the psychological strain and diminished quality of life endured by affected camels are of particular concern in regions where camels play a crucial role in both cultural heritage and economic livelihoods. Mitigating the welfare impacts of tampering necessitates an integrative strategy that combines public education, stringent veterinary oversight, and effective enforcement of animal welfare legislation to promote humane treatment and ensure sustainable camel husbandry (12, 16).

Legal frameworks addressing animal welfare are central to curbing cosmetic tampering in dromedary camels. In Saudi Arabia, the Animal Welfare Act (54) prohibits acts that inflict unnecessary pain, suffering, or harm to animals, explicitly aligning with international standards set by the World Organization for Animal Health (WOAH) (55). Despite such legislation, enforcement gaps and limited veterinary oversight during major camel events often hinder effective implementation. Moreover, international conventions such as the Universal Declaration on Animal Welfare (62) advocate for the humane treatment of animals across all sectors, including livestock exhibitions and breeding (56). However, the absence of specific legal instruments targeting aesthetic tampering in camels creates a regulatory void that facilitates these unethical practices. Strengthening legal accountability through clear penalties, mandatory veterinary supervision, and cross-border cooperation is essential to address the dual concerns of animal welfare violations and fraudulent trade practices. Embedding legal awareness into community education programs and camel owner associations can also foster compliance and cultural shifts toward more humane practices.



Effects of tampering on the society

Tampering in camels has far-reaching societal implications that go beyond its effects on animal health and commercial transactions, particularly in regions where camel husbandry is deeply intertwined with cultural identity, economic resilience, and food security. Such practices compromise the foundational values of trust, honesty, and integrity within the livestock trade, weakening relationships among buyers, sellers, and veterinary authorities (11). The resulting erosion of trust can lead to reduced participation in camel markets and a breakdown in social cohesion within pastoral and livestock-reliant communities. Additionally, the acceptance and perpetuation of unethical behavior promote a culture of dishonesty and diminish societal commitment to animal welfare, potentially influencing younger generations and reinforcing detrimental practices (10). Financial losses suffered by misled buyers may strain household economies and give rise to conflicts, further exacerbating social instability. Tampering also hinders effective veterinary monitoring and public health interventions, as altered physical traits can conceal signs of illness, increasing the risk of disease transmission to both animals and humans (9). To address these societal challenges, a comprehensive approach is required—one that incorporates educational initiatives, community involvement, strict ethical enforcement, and the development of transparent trading systems aimed at rebuilding trust, preserving cultural traditions, and supporting the long-term viability of camel-reliant communities (12, 16).



Future directions toward tampering

To effectively address tampering in camels, future approaches should embrace a multidisciplinary and proactive strategy that combines scientific research, policy innovation, community involvement, and educational initiatives. Enhancing veterinary oversight through the adoption of standardized inspection protocols and mandatory certification for animals entering markets can play a crucial role in identifying and preventing tampering activities. Technological advancements, such as biometric identification and imaging methods, can further aid in the early detection and accurate documentation of physical alterations. Equally critical is the establishment of clear legal frameworks that define tampering offenses and impose penalties, along with robust enforcement practices. Public awareness campaigns at the community level are vital for shifting societal attitudes and fostering ethical behavior among camel owners, traders, and market participants. Integrating animal welfare education into professional training for veterinarians, pastoralists, and livestock traders will help cultivate a culture of responsibility and transparency. Additionally, international and regional cooperation is essential to align regulations and share best practices, especially in areas where camel trade is economically and culturally significant. By combining regulatory, educational, and technological measures, future efforts can effectively reduce tampering and promote the sustainability, welfare, and economic resilience of camel husbandry systems.



Conclusion

In conclusion, the rising prevalence of illegal tampering in dromedary camels poses significant and complex challenges that affect animal welfare, economic stability, and societal well-being. Tampering, which involves deceptive physical alterations and modifications, has wide-ranging consequences for the health, productivity, and overall condition of camels, leading to both immediate and long-term negative effects. Beyond its impact on animal health, tampering disrupts market transparency, skews economic interactions, and erodes trust within camel trading networks. These practices also endanger public health by masking signs of disease and complicating veterinary supervision, while fostering unethical behavior that weakens social ties and cultural norms. To effectively address these issues, a comprehensive strategy is needed, one that includes stronger regulatory enforcement, the development of advanced detection technologies, and focused public awareness initiatives. Additionally, promoting collaboration among stakeholders at local, national, and international levels is key to minimizing the harmful effects of tampering and supporting sustainable camel husbandry. A collective commitment to ethical practices, underpinned by robust legal and educational frameworks, is vital to ensuring the long-term health and welfare of dromedary camels and the communities reliant on them.



Author contributions

MT: Conceptualization, Data curation, Investigation, Writing – original draft, Writing – review & editing.



Funding

The author(s) declare that financial support was received for the research and/or publication of this article.



Acknowledgments

The researcher would like to thank the Deanship of Graduate Studies and Scientific Research at Qassim University for financial support (QU-APC-2025).



Conflict of interest

The author declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Generative AI statement

The author declares that no Gen AI was used in the creation of this manuscript.



Publisher’s note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References
	 1. Al-Swailem, AM, Al-Busadah, KA, Shehata, MM, Al-Anazi, IO, and Askari, E. Classification of Saudi Arabian camel (Camelus dromedarius) subtypes based on RAPD technique. J Food Agric Environ. (2007) 5:143–8.

	 2. Kebir, NE, Berber, N, and Zahzeh, MR. Anatomical and physiological properties of the dromedary: a potential sustainability alternative and a vital asset in the era of climate change. J Anim Behav Biometeorol. (2024) 12:2024031. doi: 10.31893/jabb.2024031

	 3. AlWahibi, I, Khan, L, and Dauletova, V. So much more than the ship of the deserts! How naming of camels preserves identity, cultural heritage, and well-being. Soc Identities. (2024) 31:1–18. doi: 10.1080/13504630.2024.2439793

	 4. Khan, M
. Camel: the symbol of honor, pride and love of Arab Bedouins. Int J Archaeol. (2022) 10:20–3. doi: 10.11648/j.ija.20221001.13

	 5. Hoter, A, Rizk, S, and Naim, HY. Cellular and molecular adaptation of Arabian camel to heat stress. Front Genet. (2019) 10:588. doi: 10.3389/fgene.2019.00588 
	 6. Tibary, A, and El Allali, K. Dromedary camel: a model of heat resistant livestock animal. Theriogenology. (2020) 154:203–11. doi: 10.1016/j.theriogenology.2020.05.046 
	 7. Ali, A
. Observations on the topography of the reproductive tract of the Arabian female camel. J Agric Vet Sci. Qassim University. (2010) 3:33–42.

	 8. Fesseha, H, and Desta, W. Dromedary camel and its adaptation mechanisms to desert environment: a review Haben. Int J Zool Stud. (2020) 5:23–8.

	 9. Tharwat, M, and Al-Hawas, A. Ultrasound detection of cosmic fillers injection of lips in camel beauty pageants: first report in veterinary medicine. Trop Anim Health Prod. (2021) 53:53. doi: 10.1007/s11250-020-02551-9 
	 10. Tharwat, M
. Special and emerging topics in camel medicine in Saudi Arabia. Qassim University, Saudi Arabia: Qassim University Publications (2025).

	 11. Tharwat, M, and Al-Hawas, A. The emerging topic of cosmetic medicine in dromedary camels. Int J Vet Sci. (2024) 13:139–46. doi: 10.47278/journal.ijvs/2023.059

	 12. Tharwat, M, and Al-Hawas, A. Identification of tampering methods among 12,385 Arabian camels using different diagnostic imaging techniques. Open Vet J. (2025) 15:1226–38. doi: 10.5455/OVJ.2025.v15.i3.14 
	 13. Tharwat, M, Al-Hawas, A, and Alkheraif, AA. Retrospective analysis of different cosmetic methods in 53090 dromedary camels. Int J Vet Sci. (2024) 13:545–9. doi: 10.47278/journal.ijvs/2024.142

	 14. Tharwat, M, Sadan, M, and Al-Hawas, A. The emerging topic of injected cosmetic fillers in the perinasal region of dromedary camels: ultrasonographic and radiographic verification. Open Vet J. (2024) 14:840–5. doi: 10.5455/OVJ.2024.v14.i3.11

	 15. Elseory, AMA, Ali, AM, Taha, AAM, Elhassan, MO, Ibrahim, ZH, Alshanbari, FA , et al. Anatomical and ultrastructural studies on the dromedary camel cecum. J Appl Vet Sci. (2024) 9:120–4. doi: 10.21608/javs.2024.270202.1318

	 16. Marzok, M, Hussen, J, Al Dhafiri, M, Saleh, S, El-Husseiny, HM, El-Sherif, MW , et al. Ultrasound assessment of botulinum toxin-a (BOTOX) injection into adult Arabian dromedary camels' lips: efficacy in detection and localization. BMC Vet Res. (2025) 21:336. doi: 10.1186/s12917-025-04757-1 
	 17. Tharwat, M, Elmoghazy, HMM, Saeed, EMA, and Alkheraif, AA. Renal abscessation in dromedary camels: clinical, ultrasonographic, hematobiochemical, and etiological investigations. Open Vet J. (2025) 15:1289–303. doi: 10.5455/OVJ.2025.v15.i3.20 
	 18. Tharwat, M, Ali, H, and Alkheraif, AA. Clinical insights on paratuberculosis in Arabian camels (Camelus dromedarius): a review. Open Vet J. (2025) 15:8–17. doi: 10.5455/OVJ.2025.v15.i1.2

	 19. Tharwat, M, Alkheraif, AA, Elmoghazy, HMM, Haridy, M, and Marzok, M. Disseminated pyogranulomas in a female dromedary camel: hematobiochemical, sonographic and pathologic investigations. Int J Vet Sci. (2025) 14:120–4. doi: 10.47278/journal.ijvs/2024.221

	 20. Tharwat, M
. Fundamentals of diagnostic ultrasound in dromedary camel medicine. Int J Vet Sci. (2024) 13:1–6. doi: 10.47278/journal.ijvs/2023.057

	 21. Tharwat, M, El Moghazy, HM, and Oikawa, S. Ultrasonographic verification of hepatic hydatidosis in a female dromedary camel: a case report. J Vet Med Sci. (2023) 85:1286–90. doi: 10.1292/jvms.23-0325 
	 22. Tharwat, M, and Tsuka, T. Diagnostic utility of ultrasonography for thoracic and abdominal bacterial and parasitic diseases in ruminants: a comprehensive overview. Front Vet Sci. (2024) 11:1435395. doi: 10.3389/fvets.2024.1435395 
	 23. Tharwat, M
. Ultrasonographic findings in camels (Camelus dromedarius) with trypanosomiasis. J Camel Pract Res. (2013) 20:283–7.

	 24. Tharwat, M
. Ultrasonography of the lungs and pleura in healthy camels (Camelus dromedarius). Acta Vet Hung. (2013) 61:309–18. doi: 10.1556/avet.2013.019 
	 25. Tharwat, M
. Chronic peritonitis in dromedary camels: clinical, hematobiochemical, ultrasonographic and pathologic findings. J Camel Pract Res. (2019) 26:169–72. doi: 10.5958/2277-8934.2019.00026.2

	 26. Tharwat, M
. Ultrasonography of the abdomen in healthy and diseased camels (Camelus dromedaries). J Appl Anim Res. (2020) 48:300–12. doi: 10.1080/09712119.2020.1788035

	 27. Tharwat, M
. Obstructive urolithiasis in dromedary camels: clinical, ultrasonographic and postmortem findings. J Camel Pract Res. (2021) 28:85–93. doi: 10.5958/2277-8934.2021.00013.8

	 28. Tharwat, M, Ali, A, Al-Sobayil, F, and Buczinski, S. Ultrasound-guided collection of peritoneal fluid in healthy camels (Camelus dromedarius) and its biochemical analysis. Small Rumin Res. (2013) 113:307–11. doi: 10.1016/j.smallrumres.2013.04.002

	 29. Tharwat, M, Alkhedhairi, S, and Marzok, M. Intestinal obstruction in dromedary camels: clinical and ultrasonographic findings as well as variations in acid-base balance, blood gases and hematobiochemical profiles. IJAB. (2024) 13:500–4. doi: 10.47278/journal.ijab/2024.131

	 30. Tharwat, M, and Al-Sobayil, F. Ultrasonographic findings in camels (Camelus dromedarius) with abdominal disorders. J Camel Pract Res. (2016) 23:291–9. doi: 10.5958/2277-8934.2016.00049.7

	 31. Tharwat, M, and Al-Sobayil, F. Ultrasonographic findings in camel calves (Camelus dromedarius) with thoracic affections. J Camel Pract Res. (2016) 23:287–90. doi: 10.5958/2277-8934.2016.00048.5

	 32. Tharwat, M, Al-Sobayil, F, Ali, A, and Buczinski, S. Transabdominal ultrasonographic appearance of the gastrointestinal viscera of healthy camels (Camelus dromedarius). Res Vet Sci. (2012) 93:1015–20. doi: 10.1016/j.rvsc.2011.12.003 
	 33. Tharwat, M, Al-Sobayil, F, Ali, A, and Buczinski, S. Ultrasonographic evaluation of abdominal distension in 52 camels (Camelus dromedarius). Res Vet Sci. (2012) 93:448–56. doi: 10.1016/j.rvsc.2011.07.009 
	 34. Tharwat, M, Al-Sobayil, F, Ali, A, and Buczinski, S. Echocardiography of the normal camel (Camelus dromedarius) heart: technique and cardiac dimensions. BMC Vet Res. (2012) 8:130. doi: 10.1186/1746-6148-8-130

	 35. Tharwat, M, Al-Sobayil, F, Ali, A, Derar, D, and Khodeir, M. Renal cell carcinoma in a female Arabian camel: clinical, hematobiochemical, ultrasonographic and pathologic findings. J Camel Pract Res. (2017) 24:61–6. doi: 10.5958/2277-8934.2017.00009.1

	 36. Tharwat, M, Al-Sobayil, F, Ali, A, Hashad, M, and Buczinski, S. Clinical, ultrasonographic, and pathologic findings in 70 camels (Camelus dromedarius) with Johne’s disease. Can Vet J. (2012) 53:543–8.

	 37. Tharwat, M, El-Ghareeb, WR, and Almundarij, TI. Depraved appetite in dromedary camels: clinical, ultrasonographic, and postmortem findings. Open Vet J. (2024) 14:652–63. doi: 10.5455/OVJ.2024.v14.i2.5

	 38. Tharwat, M, El-Shafaey, E, and Alkheraif, AA. Ultrasonographic evaluation of thoracic and abdominal neoplasia in domestic ruminants: a systemic review. Open Vet J. (2024) 14:1751–60. doi: 10.5455/OVJ.2024.v14.i8.2

	 39. Tharwat, M, El-Shafaey, E, Sadan, M, Ali, A, Al-Sobayil, F, and Al-Hawas, A. Omaso-abomasal adenocarcinoma in a female Arabian camel (Camelus dromedarius). J Appl Anim Res. (2018) 46:1268–71. doi: 10.1080/09712119.2018.1495644

	 40. Tharwat, M, Haridy, M, Elmoghazy, HMM, Elnahas, A, and Alkheraif, AA. Abdominal fat necrosis in a female dromedary camel: clinical, hematobiochemical, sonographic, and pathologic findings. Open Vet J. (2024) 14:1726–32. doi: 10.5455/OVJ.2024.v14.i7.22 
	 41. Tharwat, M, Sadan, M, El-Shafaey, E, Al-Hawas, AA, and Saeed, E. Unilateral nephrectomy in a female dromedary camel with pyelonephritis caused by Staphylococcus lugdunensis. Pak Vet J. (2018) 38:116–8.

	 42. Tharwat, M, Sadan, M, El-shafaey, E, Saeed, E, and Al-Hawas, A. Bilateral renal abscessation and chronic active pyelonephritis in a male camel (Camelus dromedarius) caused by Escherichia coli. J Vet Med Sci. (2018) 80:778–83. doi: 10.1292/jvms.17-0484 
	 43. Sadan, M, Tharwat, M, Alkhedhairi, S, Refaai, W, Moghazy, HMEL, Khodier, MM , et al. Abdominal pedunculated leiomyoma in a male dromedary camel: clinical, hematobiochemical, ultrasonographic and pathologic findings. Int J Vet Sci. (2024) 13:458–62. doi: 10.47278/journal.ijvs/2023.114

	 44. Tharwat, M, Al-Hawas, A, and Albotti, Y. Infrared thermography in healthy dromedary camels and its feasibility in injected and stretched lips in camel beauty pageants. J Camel Pract Res. (2021) 28:355–9. doi: 10.5958/2277-8934.2021.00054.0

	 45. Bin Rubaian, NF, Elfaki, AM, Almuhaidib, SR, Aldulijan, FA, Qasim, RS, Nagshabandi, KN , et al. Aesthetic procedures and psychological wellbeing in Saudi college students: An in-depth exploration. Clin Cosmet Investig Dermatol. (2024) 17:1365–76. doi: 10.2147/CCID.S462841 
	 46. Ozturk, M, Oliveira, FA, Teixeira, MR, Wellenbrock, S, Tav, B, Kueckelhaus, M , et al. Insights into minimally invasive aesthetic procedure-defining demographic factors and impact of the treatment on self-perception: a propensity-matched cross-sectional study. Aesthet Surg J Open Forum. (2024) 7:ojae111. doi: 10.1093/asjof/ojae111 
	 47. Sayegh, AA, Albarrati, AM, Hobani, AH, Shawish, AM, Alshekh, FO, Mojiri, ME , et al. Acceptance of surgical and non-surgical cosmetic procedures: a cross-sectional study from Jazan, Saudi Arabia. Cureus. (2024) 16:e54035. doi: 10.7759/cureus.54035 
	 48. American Society of Plastic Surgeons
. (2023). Available online at: https://www.plasticsurgery.org/news/plastic-surgery-statistics (accessed: June, 17, 2025)

	 49. Walker, CE, Krumhuber, EG, Dayan, S, and Furnham, A. Effects of social media use on desire for cosmetic surgery among young women. Curr Psychol. (2021) 40:3355–64. doi: 10.1007/s12144-019-00282-1

	 50. Oh, AJ, and Rootman, DB. Recent fluctuations in public searches for cosmetic procedures as shown by Google trends. Ophthalmic Plast Reconstr Surg. (2024) 40:266–9. doi: 10.1097/IOP.0000000000002562 
	 51. Dickerson, VM, Grimes, JA, Vetter, CA, Colopy, SA, Duval, JM, Northrup, NC , et al. Outcome following cosmetic rostral nasal reconstruction after planectomy in 26 dogs. Vet Surg. (2019) 48:64–9. doi: 10.1111/vsu.13120 
	 52. Jarry, J, Dugdale, A, and Vandeweerd, JM. Update on surgical cosmetic solutions in equine ophthalmology. J Equine Vet Sci. (2024) 143:105206. doi: 10.1016/j.jevs.2024.105206 
	 53. Michau, TM, and Gilger, BC. Cosmetic globe surgery in the horse. Vet Clin North Am Equine Pract. (2004) 20:467–84. doi: 10.1016/j.cveq.2004.04.001 
	 54. Ministry of Environment, Water and Agriculture, Saudi Arabia
. (2016). Animal welfare act (system) for the states of cooperation council for Arab states of the Gulf. Available online at: https://riyadhshelter.org/wp-content/uploads/2020/09/saudi-animal-welfare-laws-en.pdf (accessed: June 17, 2025)

	 55. World Organization for Animal Health (WOAH)
. Available online at: https://www.woah.org/en/what-we-do/animal-health-and-welfare/animal-welfare (accessed: June 17, 2025).

	 56. Langelier, K
. The legal aspects of cosmetic surgery – a comment. Can Vet J. (2013) 54:913.

	 57. Tharwat, M
. Ultrasonography of the liver in healthy and diseased camels (Camelus dromedaries). J Vet Med Sci. (2020) 82:399–407. doi: 10.1292/jvms.19-0690 
	 58. Tharwat, M
. Ultrasonography of the kidneys in healthy and diseased camels (Camelus dromedarius). Vet Med Intern. (2020) 2020:7814927. doi: 10.1155/2020/7814927

	 59. Tharwat, M, Al-Sobayil, F, and Buczinski, S. Ultrasound-guided hepatic and renal biopsy in camels (Camelus dromedarius): technique development and assessment of the safety. Small Rumin Res. (2012) 103:211–9. doi: 10.1016/j.smallrumres.2011.09.006

	 60. Tharwat, M, Al-Sobayil, F, Ali, A, and Buczinski, S. Ultrasonography of the liver and kidneys of healthy camels (Camelus dromedarius). Can Vet J. (2012) 53:1273–8.

	 61. Tharwat, M, Al-Sobayil, F, Ali, A, Thomas Wittel, T, and Floeck, M. Percutaneous ultrasound-guided portocentesis in camels (Camelus dromedarius). J Camel Pract Res. (2012) 19:193–6.

	 62. Universal declaration on animal welfare (UDAW)
. Available online at: https://www.worldanimalprotection.org (Accessed: June, 17th, 2025)

	 63. Chayangsu, O, Wanitphakdeedecha, R, Pattanaprichakul, P, Hidajat, IJ, Evangelista, KER, Manuskiatti, W , et al. Legal vs. illegal injectable fillers: The adverse effects comparison study. J Cosmet Dermatol. (2020) 19:1580–1586. doi: 10.1111/jocd.13492



Copyright
 © 2025 Tharwat. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/xhtml/Nav.xhtml




Contents





		Cover



		Cosmetic crimes in dromedary camels: a critical overview on these illegal manipulations and its hidden consequences



		Introduction



		The aesthetics of camel beauty contests: standards and commercial implications



		Artificial enhancement and ethical concerns in camel beauty contests



		Incidence of cosmetic crimes of tampering among dromedary camels



		Methods for detecting tampering



		Economic aspects of tampering



		Welfare effects of tampering and legal frameworks



		Effects of tampering on the society



		Future directions toward tampering



		Conclusion



		Author contributions



		Funding



		Acknowledgments



		Conflict of interest



		Generative AI statement



		Publisher’s note



		References



















OPS/images/fvets-12-1632022-g010.jpg





OPS/images/cover.jpg
& frontiers | Frontiers in Veterinary Science

Cosmetic crimes in dromedary
camels: a critical overview on
these illegal manipulations and its
hidden consequences












OPS/images/crossmark.jpg
©

2

i

|






OPS/images/logo.jpg
, frontiers Frontiers in Veterinary Science






OPS/images/fvets-12-1632022-g005.jpg





OPS/images/fvets-12-1632022-g006.jpg





OPS/images/fvets-12-1632022-g003.jpg





OPS/images/fvets-12-1632022-g004.jpg
mLip stretching
= Nose injection
= Lip binding
mincresed hormone
= Lip injection

Nose fibrosis

= Lip fibrosis

m Lip stretching.
= Lip binding
= Nose injection
 Incresed hormone
= Lip injection

Nose fibrosis

= Lipfibrosis





OPS/images/fvets-12-1632022-g009.jpg





OPS/images/fvets-12-1632022-g007.jpg





OPS/images/fvets-12-1632022-g008.jpg





OPS/images/fvets-12-1632022-g001.jpg





OPS/images/fvets-12-1632022-g002.jpg





