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Abstract: This communication brings scientific evidence to explain the basis for efficacy of camel milk, especially on diseases 
where the immune system is compromised. Camels (Camelu sdromedarius) have very small and active antibodies, nanaobodies. 
Their special properties are being used by the USA Department of Homeland Security as bio-receptors to determine which substance 
could be used in a biological warfare attack. The antibodies are part of the “protective proteins” in camel milk. These include potent 
antibacterial, antiviral and antifungal properties. Camel milk antibodies are, in fact, “nanobodies”. They are not destroyed in their 
passage through the stomach. These nanobodies are responsible for data concerning the use of camel milk in autoimmune diseases. 
Various diseases treated with camel milk are presented, as is the mode of action. The effect of pasteurization on activity of camel 
milk is presented as a way to overcome the need for heat. This is accomplished by presenting “pathogen-free” camel milk. The 
antibodies are part of the “protective proteins” in camel milk. These include potent antibacterial, antiviral and antifungal properties. 
The effect of pasteurization on activity of camel milk is presented as a way to overcome the need for heat. This is accomplished by 
presenting “pathogen-free” camel milk. 
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1. Introduction 

During the past few years, publications have 

appeared concerning the use of camel milk for treating 

a number of primary and secondary autoimmune 

diseases, e.g., allergies [1-5]. 

Many physicians react negatively when confronted 

with the news that camel milk has successfully aided 

persons suffering from a large number of diseases. 

Their reactions range from disbelief (can not be) to 

skepticism (too good to be true), outright refusal, and 

use of the milk. Their reactions are based on the view 

that the camel is a part of history and has no value in 

today’s search for high-tech solutions to medical 

problems with virtually no clinical data to confirm the 

results. The lack of clinical trials is due to the demand 

for pasteurization of the milk. As the medicinal 

activity of camel milk is mostly due to bacteria, 
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pasteurization will counteract the good effects [6, 7]. 

A solution has been found for this problem (see later). 

It should be noted that until recently the human 

appendix was considered as of no importance to the 

body. However, now it appears that the appendix 

plays an important role in the immune system, via the 

“good bacteria” that are found there [8]. This is an 

important fact when we consider camel milk and its 

bacteria. 

Instead of clinical trials followed by an explanation 

of the activities, we now have the explanation of the 

activities but require the clinical confirmation. 

2. The Human Immune System 

Human antibodies are relatively huge Y-shaped 

proteins that float in the blood and the fluid between 

cells, the “arms” extended, examining molecules they 

encounter. 

These antibodies are often described as “magic 

bullets”, but by molecular standards, they are actually 
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more like tanks: big, complicated and expensive [9]. 

Antibodies are rapidly digested in the 

stomach—they are proteins, blocked from absorption 

and from entering the brain and held to the periphery 

of solid tumors. 

Unsuccessful experiments were carried out to 

reduce the size of the antibodies by chopping off the 

stem of the Y, or sometimes the stem and an arm, 

leaving just one arm to perform the antibody effect 

[10]. 

An autoimmune disease arises when the own 

body’s tissues are mistakenly targeted by the 

antibodies. 

3. Camel Immune System 

In comparison with human antibodies, camels’ 

antibodies are truly remarkable. 

After several years of investigation [11], discovered 

that about half the circulating antibodies of camelids 

lack a light chain. 

They are a tenth of the size of human antibodies, 

thus natural nanobodies [9]. 

Camel antibodies can grasp their targets just as 

firmly as normal human antibodies do. 

In mice experiments, it was found that the 

antibodies are still active when passing through the 

stomach [12]. This is due to the fact that camel milk 

does not curdle and passes rapidly into the intestines 

[13]. It is possible that these nanobodies bind to a 

receptor on cancer cells, thus sticking to any tumors 

encountered by the molecules. These antibodies spare 

healthy tissues while causing a complete decline in 

tumor tissue. 

One of the most powerful advantages of these 

nanobodies is the relative ease with which the proteins 

can be joined to one another or to different kinds of 

compounds, allowing assimilation of more antigen per 

molecule or bind to either, or both of two different 

targets. 

It is noteworthy that the special properties of camel 

antibodies will be put into use as biosensors by the 

USA Department of Homeland Security as a method 

for making specific antibodies against organic 

materials assumed will be used in a future biological 

warfare attack [14]. 

4. Immunoglobulins in Camel Milk 

The immunoglobulins flow in the blood of camelids 

and pass into the milk [15]. They are remarkable in 

that they are smaller and more effective than those of 

humans and ruminants (the deep cell penetration of 

antibodies will also be retained in camel milk). 

It is, therefore, highly probable that camel milk is 

effective in immune rehabilitation in autoimmune 

diseases. 

General contents of camel milk [13]: 

Camel (C. dromedarius) milk contains low fat 

concentrations (2%), consisting mainly of 

poly-unsaturated fatty acids (PUFAs) which are 

present as microcells, in natural homogenate; 

Lactose (4.8%) is easily absorbed even by those 

suffering from lactose intolerance; 

Vitamin C, calcium and iron are present in high 

concentrations; 

Camel milk proteins (3.5%) do not contain any 

allergens (no ruminant-like casein or 　lactoglobulin, 

but do contain insulin and a number of protective 

proteins. 

5. Protective Proteins 

The protective proteins in camel milk are mainly 

enzymes which have medicinal properties [15, 16]. 

They originate from bacteria. It must be emphasized 

that the (good) bacteria in milk have the bactericide, 

fungicide and viricide properties as well as the 

immunological effects, as described for the appendix 

[17]. 

The effective protective proteins in camel milk and 

their action are: 

Lysozyme—participates in primary immune system, 

which is based on targeting of structures common to 

invading pathogens; 
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Immunoglobulins—these give the body immune 

protection against infections. 

Lactoferrin— 

(1) Iron-saturated lactoferrin (from second week 

lactation) prevents microbial growth in gut; 

(2) Participates in primary immune system, which 

is based on targeting of structures common to 

invading pathogens; 

(3) Camelid milk apparently contains much more 

lactoferrinthan ruminant (cow, sheep and goat) milk 

[18]. 

Lactoperoxidase— 

(1) Lactoperoxidase is found in milk, tears and 

saliva. It contributes to the non-immune host defense 

system; 

(2) Exerts bactericidal activity, mainly on 

gram-negative bacteria; 

(3) Has growth promotion activity; 

(4) Has anti-tumor activity [19]; 

(5) There is a close relation (71%) to human thyroid 

peroxidase, which is involved in iodination and 

coupling in the formation of the thyroid hormones. 

Peptidoglycan recognition protein (PGRP)—the 

highest concentrations of this enzyme are in camel 

milk: 

(1) Was first discovered in camel milk; 

(2) Has apparent effect on breast cancer [20] by 

controlling metastasis [21]; 

(3) Stimulates the host’s immune response; 

(4) Broad antimicrobial activity. 

N-acetyl-§-glucosaminidase (NAGase): 

The presence of the milk enzyme NAGase is an 

accepted test for mastitis in cows. When it was first 

documented that camel milk was rich in NAGase, it 

was assumed that those camels suffered from 

subclinical mastitis [22]. However, after checking 

milk of hundreds of camels and llamas [23], all with 

high NAGase levels, it was concluded that NAGase 

has an antibacterial activity and thus strengthens the 

antibacterial-antiviral activity of the milk. It is 

noteworthy that the NAGase activity in camel milk is 

similar to that in women’s milk, confirming the 

nutritional advantages for children of camel milk over 

cow milk. 

Camels have IgM, IgG and IgA and even IgD based 

on cross-reactivity with human immunoglobulins [11]. 

The structure of these immunoglobulins in camel milk 

is similar to those in mothers’ milk. 

Observations over a period of years have shown the 

efficacy of drinking camel milk on a number of 

autoimmune diseases. 

6. Observations of Efficacy of Camel Milk 
on Autoimmune-Diseases 

The positive effect of camel milk on various 

auto-immune diseases has been encouraging. 

As camel milk does not remain in the stomach 

where it would then be destroyed by the acid and 

proteolytic enzymes, the immunoglobulins pass 

through the gut and enter the blood stream. There the 

smaller and potent camel antibodies penetrate deep 

into tissues and cells [15] as if given parentally. 

There they completely neutralize enzymes and are 

active against many viral diseases, including hepatits 

B and mononucleosis (personal observation) which 

make it an excellent tool for therapy [24]. 

It can also explain the positive reaction of persons 

drinking camel milk who suffer from deficient 

immunological response to diseases. Marganit 

(personal communication) described a patient with 

cancer and undergoing chemotherapy, who after 

drinking the milk, had a return to normal of the 

immune content and hemoglobin. 

The list of primary autoimmune diseases that were 

observed to react positively to camel milk is: 

AUTISM: Primary autism which is caused by an 

immunological malfunction affects the specific 

intestinal enzyme responsible for degradation of 

casein to aminoacids [2]. Two caseins, 

betalactoglobulin and betacasein, are broken down to 

casomorphin, a very powerful opioid. The 

casomorphin accounts for the clinical manifestations; 
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Camel milk alimentary functions.improved 

behavioral and cognitive behavior in children and 

reestablished; 

PEMPHIGUS: Clearing of sores and reduction of 

steroid treatment; 

LUPUS: Disappearance of “butterfly” marking on 

cheeks and flushing. Reduction of steroid treatment. 

Reduction anti-DNA; 

WEGENER: Improved lung function; 

THROMBOCYTOPENIA: Elevated thrombocytes; 

JUVENILE DIABETES-IDDM: 

In Africa, Asia and the Middle East, it is common 

practice for diabetics to treat themselves with camel 

milk, using milk purchased from the nomads. In our 

research, it was found that: 

(1) Camel milk contains large concentrations of 

insulin—150 U/mL [4]; 

(2) Fasted and dehydrated rats and rabbits had a 

decline in blood sugar after receiving camel milk. As 

fasting nullifies insulin secretion, the drop in blood 

sugar indicates insulin activity; 

It must be noted that fasted rabbits were formerly 

used as the bioassay for insulin—the strength given as 

rabbit units; 

(3) Streptozotocin, induced diabetes in rats, which 

specifically targets the beta cells of the pancreas was 

controlled and cured with camel milk; 

(4) Although women, cow and goat milk have 

insulin, this is degraded in the acid environment of the 

stomach. This does not occur with camel milk which 

does not react to acid [25] and no coagulum is formed. 

Personal observation in a calf which died 2 h after 

suckling: no coagulum was present in stomach, 

although it was filled with milk. 

Reduction of insulin injections, reduced blood sugar 

and reduced HbA1C. Retina and circulation problems 

disappeared. The only problem encountered was a 

sudden hypoglycemia. 

Type 2 diabetes—insulin independent diabetes 

mellitus. 

Gestational diabetes (Yafe & Yagil, unpublished 

data). 

Milk allergies [1]: 

The fact that camel milk lacks lack 

beta-lactoglobulin and a “new” beta-casein, two 

powerful allergens in cow milk, makes the milk 

attractive for children who suffer from milk allergies. 

Chronic inflammatory demylination 

polyneuropathy (CIDP): 

A woman from the UK who by chance drank camel 

milk for a few days felt much better. She took milk 

back to the UK and her health continued to improve. 

Eventually her neurologist wrote a letter requesting 

that she be allowed to bring camel milk to the UK as 

that was the only way to ensure that she remained 

healthy. 

It is noteworthy that the immunoglobulins are 

present in camel milk throughout the lactation period. 

This relieves the necessity to find lactating camels of 

certain lactating periods. 

Crohn’s disease/ulcerative colitis: 

The autoimmune reaction is probably secondary to 

a bacterial infection in the intestinal tissues [26]. The 

efficient bactericide properties in camel milk and the 

antibodies are responsible for the medicinal effects of 

the milk. 

7. Preserving Immunological Properties in 
Camel Milk 

Bacteria are at the crux of the controversy over 

drinking raw milk. In most countries pasteurization of 

cow milk is mandatory. Pasteurizing camel milk is a 

controversial topic. Proponents against heating cow 

milk argue that the milk naturally contains an array of 

beneficial bacteria and enzymes that give the immune 

system a workout and aid with digestion, and that are 

destroyed by pasteurization [27]. A study of about 100 

children in Crete, published in the Journal Clinical and 

Experimental Allergy in 2001, found a significantly 

reduced rate of allergies among urban children who 

drank raw milk. A study of more than 4,000 children 

in a rural county in England, published by the Journal 
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of Allergy and Clinical Immunology in 2006, found 

that those children who drank raw milk were 40% less 

likely to have symptoms of eczema. A New Zealand 

study, published in the Journal Allergy in 2002, found 

a similar effect of drinking cow milk on persons with 

eczema. 

At its core, the battle is all about weighing the 

potential of heat to kill disease-causing germs against 

its potential to kill milk’s health benefits and unique 

taste. 

It is pertinent to note that lately it is been accepted 

that the appendix, often considered as of no 

importance to the body, plays an important role in the 

immune system via the “good bacteria” as it contains 

[8]. 

Preliminary studies on mice showed that heating 

camel milk destroys its beneficial effects Merin, 

personal communication. 

Concerning pasteurization of cow milk, it is highly 

probable that Crohn’s disease is primarily caused by 

Mycobacteriun avium paratuberculosis (MAP) with a 

later onset of an autoimmune disease [26]. The MAP 

passes into the milk by infected cows and settles in the 

intestinal wall. It is not completely destroyed by 

existing pasteurization methods. Camel milk often 

cures Crohn disease. 

The controversy of providing raw camel milk can 

be overcome by checking that the milk is “pathogen 

free”. This is achieved by examinations of the milk for 

pathogens by an accredited laboratory recognized by 

the Ministry of Health near Akko. 

8. Conclusions 

Many observations on use of camel milk for 

treating a number of autoimmune diseases are 

promising. 

Clinical research will elucidate the efficacy of the 

milk and establish the regimen of using the milk. 

A warning concerning using camel milk: beware of 

“con-persons” who take the opportunity of a good 

source of income by false claims as to their 

competence. 

Thought: “It could be possible that drinking milk 

could be the last straw (drinking) that will bring the 

camel back”. 

Note: It is important to have a veterinary 

examination of all camel farms to insure hygienic, 

pathogen-free milk. 
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