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Health aspects of camel products with a focus on present 
knowledge and future prospects of camel milk for diabetes and cow's milk allergy.

M.G. Smits [European Camel Research Society]

SUMMARY

Introduction. Halfway round the globe people consider camel milk en camel urine to be 
a powerful tonic against many diseases. To be able to use these health claims in the 
marketing of camel milk, European authorities require that these health claims are 
proven scientifically in clinical randomized controlled studies.

Methods. The present scientific knowledge of the health aspects of camel milk products 
were assessed by reviewing the literature, using PubMed. Furthermore European 
researchers of camel products were interviewed.

Results. Several clinical studies support the claim that camel milk helps the treatment 
and possibly also the prevention of diabetes. A few clinical studies strongly suggest 
that camel milk can be tolerated by patients with cow’s milk protein allergy. However 
more randomized placebo-controlled studies for getting an approved health claim are 
needed.

We did not find clinical scientific studies who support the widespread clinical 
experiences that camel milk will help the treatment of chronic gastro-intestinal 
disorders, psoriasis, hepatitis and autism. Nor did we find enough clinical support that 
camel urine will help to treat cancer. Therefore future clinical studies are needed to 
support these health claims.

Conclusion. It is to be expected that ongoing and other studies will establish that camel 
milk helps the treatment of diabetes and cow’s milk protein allergy. Consequently the 
demand for camel milk will increase enormously, the more as prevalence of diabetes 
and cow’s milk allergy are increasing worldwide.

In anticipation of this, countries where camels are kept, are recommended to develop 
supply chains for safe camel milk supply, to meet the future huge demand for camel 
milk. Furthermore camel milk products, including camel milk powder, chocolates, 
bread, soap, crème salad dressings, liquor, ice and cheese will be developed, giving a 
boast to further economic growth.

INTRODUCTION

Halfway round the globe people consider camel milk en camel urine to be a powerful 
tonic against many diseases[1;2]. The United Nations Food and Agriculture 
Organization (FAO) sees bright prospects for camel products and stimulates the 
increase of its production, especially camel milk (1,2). Therefore recently a camel dairy 
was started in Europe.

Increase of knowledge about the health of camel products will increase the sale or these 
products. Consequently health and wellbeing of not only humans will increase but also 
of the camels their selves, if they are kept appropriately. The European Camel Research 
Society stimulates these principles by stimulating European camel farmers to learn 
from each other as well as from camel farmers elsewhere in the world. Furthermore it 
stimulates scientific research of camel and camel products. To be marked because of its 
health , the health claims of the camel products should be proven scientifically to get 
approval of the European Food and Safety Authority (EFSA)[3]. For this approval 
ideally both working mechanism should be understood and randomized, placebo-
controlled trials should have demonstrated the efficacy in patients.
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[INSERT IMAGE]

Fig.1 Camel to be milked with a milking machine at the Dutch camel dairy.

As far as now there is only one camel dairy which is certified to milk camels in Europe. 
This is because in Europe animals are only permitted to be used for production 
purposes if they are on the list of production animals. Camels are not on that list. 
Camel dairy Smits (www.camelmilk.nl) is, as far as now, the only European camel 
farm permitted to milk camels. In 2013 the farm had about 80 camels. They are milked 
with a milking machine, 4 camels at the same time. The calf suckles during 1-2 
minutes. Immediately after that the milking machine is attached (fig1). Milk is sold 
fresh from the farm. Frozen untreated fresh camel milk is sold all over Europe and 
camel milk powder, is available all over the world (see web shop at 
www.camelmilk.nl). The camel dairy induced the development of several products 
with camel milk (powder) including camel milk capsules, camel milk chocolates and 
camel milk bread (fig 2) . Together with the HAS University Applied Sciences in of ‘s 
Hertogenbosch, The Netherlands, new products are being developed including camel 
ice, camel pancake mix and camel bread mix (fig 3).

[INSERT IMAGE]

Fig. 2 Products made from Dutch camel milk

[INSERT IMAGE]

Fig. 3 Products of camel milk in development

The camel dairy also strongly simulates scientific studies on camels and their products 
So the ammonia emission of camels was established ([4]. Without this knowledge it is 
not possible to get permission to build stables for camels in Europe. Furthermore the 
camel dairy strongly stimulates scientific studies on the health aspects of camel 
product, e.g. camel milk[5]. Within this scope this articles summarizes the present 
knowledge of health aspects of camel products and the future prospects, with a special 
focus on the significance of camel milk for diabetes and cow’s milk allergy.

METHODS

To assess the present scientific knowledge of the health aspects of camel milk products 
the literature was reviewed, using PubMed. Furthermore European researchers of 
camel products were interviewed.

RESULTS

Camel products

The literature on the health aspects of camel products is divided into camel hair, camel 
urine, camel blood and camel milk.

Camel hair

Camel hair is used to make clothes, tents and blankets. We are not aware of scientific 
studies with camel hair.

Camel urine

Camel urine is widely used in the Arabian peninsula to treat various diseases including 
cancer. Two in vitro studies showed that camel urine indeed has specific and efficient 
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anti cancer and immune-modulating properties[6;7]. Another in vitro study[8] showed 
that camel urine also has antiplatelet activity. When this is confirmed in appropriate 
human studies, camel urine might be used in the prevention of cardiovascular diseases 
and stroke.

Blood

Camel blood contains very specific antibodies devoid of light chains[9]. The active part 
of these small antibodies are called nanobodies. These nanobodies, when labeled, can 
detect cancer cells[10;11] and destroy them[12]. Furthermore antibodies can detect 
viruses[13] and possibly help to destroy them. Recently antibodies are found to be able 
to detect atherosclerosis [14].

Camel milk

In countries where camels live camel milk has been used for long times to treat 
diseases. Nevertheless only a few studies on the health aspects of camel milk have been 
published.

Diabetes

Agrawal et al were the first who studied the significance of camel milk for patients 
with diabetes. They demonstrated in animal studies that camel milk improved glucose 
metabolism[15;16]. Studies in dogs showed that a certain amount of camel milk is 
minimally needed (at least 250 ml in the diabetic dogs) and that the effect continued 
after stopping drinking camel milk [17]. Furthermore they found that Diabetes hardly 
occurs in a community where camel milk is drunken, while diabetes occurred as 
frequently as worldwide (prevalence 5 %) in a community with the same way of life, 
where camel milk was not drunken [18].

Several controlled studies have been performed in diabetes patients. They showed in 
patients with Diabetes Type I that camel milk improved glucose concentrations and 
HbA1c while also less insulin was needed [16;19-24]. This finding was confirmed in 
an Egyptian study[25]. Agrawal et al. demonstrated that camel milk not only may help 
diabetes type I patients, but also Diabetes Type II patients [26].

In a not yet published study with Dutch camel milk performed at the department of 
Nutrition of Wageningen University and Research (WUR), in The Netherlands we 
found that 500 cc of fresh camel milk once lowered blood glucose in diabetic type I 
patients more than cow’s milk. In another not yet published study also performed at 
WUR we found that the glycaemic index of camel milk was lower than that of cow’s 
milk and that the glycaemic index of fresh camel milk did not differ from that of frozen 
camel milk and camel milk powder.

The positive influence of camel milk at the glucose metabolism of diabetes patients is 
described to insulin-like properties of camel milk proteins. Proteins are destroyed by 
acid in the stomach especially as milk forms a coagulum in the stomach, allowing acid 
and pepsin to break down proteins over a period of time. But camel milk lacks 
coagulum formation an passes rapidly through the stomach, together with insulin like 
protein/insulin[27].Camel milk contains about 52 units insulin/litre[28] Furthermore 
immunomodulating properties of camel milk proteins may be involved in the 
prevention and treatment of diabetes[29-31]].

Cow’s milk protein allergy
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Camel milk does not contain beta-lactoglobulin. This protein, which is in cow’s milk, 
goats milk and horse’s milk, is the main cause of cow’s milk allergy. Human milk and 
camel milk do not contain beta-globulin[32]. Because of its lack of beta-globulin and 
because of its immunomodulating properties[33], camel milk can help patients with 
cow’s milk allergy according to the world allergy Organisation[34].

We found two studies camel milk for humans with cow’s milk allergy. They suggested 
that camel milk showed that camel milk can be tolerated by children with severe cow’s 
milk protein allergy[35;36]. One study suggested that camel milk can also be tolerated 
by people with lactose intolerance[37].

Autism

At internet many enthusiastic stories are published on the positive influence of camel 
milk on autism. Shabo and Yagil published a few successful case reports[38] 
According to these scientists autism could be considered as an auto-immunological 
disorder [38] associated with a leaky gut [31;39-41]. Change of the compounding of 
the gastro-intestinal bacteria flora is supposed to induces leakage of substances from 
the gastro-intestinal tract to blood which can reach the brain. They may cause 
inflammation reactions in the brain, inducing autism. According to this theory camel 
milk helps the treatment of autism because of its immunological and probiotic 
properties[36;38;42].

Chronic gastro-intestinal disorders

Camel milk is used in several countries to treat gastro-intestinal disorders[43]. The 
efficacy has been attributed to the high concentration of immunoglobulin, 
lactoperoxidase and peptidoglycan recognition of it [44]. However studies with camel 
milk in humans with gastro-intestinal disorders have not yet been published.

There is increasing evidence that the basic cause of Crohn's disease is caused by a 
microbial infection. There is a striking resemblance between Crohn's disease in 
humans, assumed to be an autoimmune disease, and Johne's disease in cattle, the latter 
caused by an infection of Mycobacterium avium subspecies paratuberculosis (MAP). 
MAP is absorbable by humans because it is not destroyed by pasteurization[45]. It is 
hypothesized that after MAP enters the intestinal tissues it remains there as a 
saprophyte, becoming active only in the presence of severe emotional stress[46;47]. 
Camel milk has powerful bactericidal properties and can rehabilitate the immune 
system. It was observed that drinking non-pasteurised camel milk is beneficial to 
people with all the variety of symptoms associated with an infection of the alimentary 
canal [46]. However clinical studies have not yet been published.

Hepatitis C Virus infection

Hepatitis C Virus infection is a serious worldwide health risk. It is one of the most 
important causes of cirrhosis worldwide, and particularly in some countries of Asia 
(notably Japan) where it is now more prevalent than chronic hepatitis B virus infection. 
Hepatitis C virus infection can also lead to hepatocellular carcinoma. It is estimated 
that there are more than 170 million people chronically infected and that 3-4 million 
persons are newly infected each year. About 1-15 % of them are estimated to develop 
cirrhosis within 20 years after the initial infection[48]. The potential treatment of the 
recognized effective drugs (interferon plus ribavirin and/or pegylated interferon) for 
hepatitis C virus lead to an impressive sustained virological respond that did not exceed 
56%[49]. In vitro studies showed that camel milk lactoferrin inhibits hepatitis C virus 
Genotype 4 infection of human peripheral leukocytes[50], starting from 0.25 
mg/ml[51;52].
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There are some indications from in vitro studies showing that camel milk also might 
help treatment of chronic hepatitis B patients[53]. However clinical studies in patients 
with hepatitis C and B have not yet been published.

FUTURE DEVELOPMENTS

Several research institutes in the world are performing studies to elucidate as exactly as 
possible the health aspects of camel milk, mostly using in vitro studies.

Recently the WUR started a study using NMR and de LC-MS-SPE techniques to 
identify and quantify camel milk proteins and to compare the results with cow’s milk. 
This study will also reveal if the compounding of camel milk proteins will change by 
freezing, pasteurisation or making camel milk powder.

Depending of the results fresh camel milk, frozen camel milk or camel milk powder 
will be used in placebo/controlled studies in diabetes type I and Type II patients. 

According to Dutch medical ethics randomized studies with camel milk are not 
permitted in children with cow´s milk allergy before safety and tolerance of camel milk 
has been proven in adults with cow´s milk allergy. Presently such a study ongoing in 
the Netherlands, performed at the Jeroen Bosch Hospital in ´s Hertogenbosch . When 
the results confirm the worldwide clinical positive experiences, the way is free for 
randomized clinical studies on the tolerance of camel milk in children with cow´s milk 
allergy.

DISCUSSION

The present review of the literature shows that recent scientific studies support the 
experiences of many centuries, gained in countries where camels are kept, showing that 
camel milk and urine can be used well to treat diseases. Furthermore there are strong 
indications that nanobodies form camel blood, and possibly also from camel milk will 
play a major role in diagnosis and treatment of cancer, infections and vascular disease. 
Most studies are in vitro studies, performed in a lab or studies performed in animals. 
There have not been performed enough human studies for getting a health claim, which 
is good enough for the marketing of camel products in Europe.

The health claim which is the best supported by clinical studies is the claim that camel 
milk might help diabetes patients. When randomized controlled studies in diabetes 
patients, to be started in Europe soon, support the earlier published findings, diabetes 
patients can be helped using camel milk. Diabetes patients in countries where camel 
milk is available can profit as the first. However in many of these countries the 
infrastructure for producing camel milk appropriate for human use is pretty poor. The 
more this infrastructure will be improved, the more diabetics in these countries can be 
helped. The importance of this issue is increasing as diabetes is one of the most 
increasing diseases in countries of Africa and the middle east. When governments of 
these countries are not able to improve the infrastructure for a well-functioning safe 
milk supply chains their selves, other, rich, countries and development aid 
organisations should help them.

When the demand for camel milk increases, e.g. for the prevention and treatment of 
diabetes, the well-being of camel holders and their families will also increase, as will 
that of other people who work in camel milk supply chains.

If the recently initiated Dutch camel milk study reveals what camel milk proteins 
exactly are involved in the prevention and treatment of diseases, these proteins could 
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be extracted from the camel milk and be added to other food. This will induce a further 
growth of camel milk production.

When more (epidemiological) studies support the earlier findings that camel milk may 
contribute substantially to the prevention of diabetes, this will strongly stimulate the 
development of other measures to prevent diabetes.

Another health claim that could be proven pretty easily is that camel milk may be 
tolerated by patients with cow’s milk allergy. When this claim is supported by the 
findings of the present Dutch study in adults with cow’s milk allergy, the study can be 
repeated in children with cow’s milk allergy. Next to a proven health claim of camel 
milk for diabetes patients also a proven health claim of camel milk for cow’s milk 
allergy will stimulate the production of camel milk further.

When the evidence increases that camel milk indeed has health improving proteins, it 
will become easier to get financial support for other clinical studies with camel milk, 
i.e. in patients with chronic gastro-intestinal disorders, psoriasis and autism.

Next to camel milk also camel urine seems to contain substances which may improve 
health (especially of patients with cancer) as has been known for many years already in 
the Middle East. Problem however is how to collect the urine cost efficiently.

Confirmation of the health claims of camel milk and urine will increase the worldwide 
demand for camels. This is probably not the case when the health claims of camel 
blood are confirmed. To get a special nanobody a camel is vaccinated, then the blood 
is collected and the nanobodies are removed from the heavy chain antibodies of the 
blood. These nanobodies are then incorporated into bacteria, which multiply the 
nanobodies. Consequently only one camel is needed for millions of nanobodies. What 
is more, the vaccinated camel cannot be used further. To prevent that this vaccinated 
camel comes into the food chain he/she will have to be sacrificed.

To summarize, camel milk for diabetes and cow’s milk allergy are the most promising 
health claims. If further clinical studies establish these claims a firm base is made for 
fast growing camel milk industry in countries where camels can be kept. When these 
camels are kept appropriately, health of both humans and camels increase.
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