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Abstract: Problem statement: To evaluate effects of oral insulin carried by edimmmilk on type 1
diabetes patient in comparison with both insulijedtion requirements and camel's milk alone.
Approach: Total of fifty randomly selected type 1 diabetidgects were divided into three groups; A,
B and C (n = 15). All subjects received a usuaéddiet, exercise and insulin injection) but graip
subjects in addition received 500 mL dagf camel’s milk, while group C their subjects iddtion
received insulin mixed with 500 ml d&yof camel’s milk. Blood samples were taken at beigig and

at end of treatment to measure lipid profile andAiidl® while blood glucose measured weekly.
Results: Data shown significant improvements in FBG (202.36-47.26+1.89), PBG (339.86+3.18-
161.26+2.89), HbA % (9.9+0.25+5.62+0.21) and significant reductiom insulin requirement
(59.26+0.7-20+0.35) in group C receiving insulirked with camel’s milk in comparison with groups A
and B.Conclusion: Camel's milk mixed with insulin was indicated te bn effective supplementation,
as adjunctive therapy in management of type 1 tkattban camel milk or insulin injection.
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INTRODUCTION Oral insulin therapy has been known for many
years but the important drawback is its coagulum
Type 1 diabetes mellitus is a common organformation in acidic environment such as the stomach
specific auto-immune and endocrine disorderthereby neutralising its potency. The potential jts
characterized by chronic hyperglycaemia andof oral delivery of insulin include control of plas
disturbances of carbohydrates, fat and proteirglucose levels without peripheral hyper-insulinngem
metabolism associated with insulin  deficiency.and restoration of the physiological pathway of
Prevention and early treatment is important becausendogenous insulin, this result in preservationthef
diabetes interrupts normal developments in childmesh ~ counter-regulatory responses to hypoglycaemia, with
carries the threat of severe complication in matévea ~ Concomitant reduction in hypoglycaemic events.
period of life (Singh and Palmer, 2005) Its primary It has been observed that oral administration of
treatment is insulin injection replacement, howeser insulin initiated at clinical onset of type 1 diaée did
present neither entire physiological insulin replaent ~ not prevent the deterioration of beta cell function
could be achieved in clinical practice nor could(Chaillouset al., 2000). Pozzilliet al. (2000) in recent-
metabolic disturbances be normalized. Insulin tygra onset Type | diabetes (IMDIAB VII) study indicates
is still the best treatment, however, among cetaizial ~ that addition of 5 mg of oral insulin does not nfgdhe
groups needle phobia, cost and routine treatmene$o course of the disease in the first year after diagnand
these patients to adopt alternative treatmentshan t probably does not statistically affect the humoral
context of traditional ethno-medical practices. immune response against insulin (Pozetlal., 2000).
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It is claimed that the value of camel’'s milk iske  camels Camelus dromedarius) of the Experimental
found in the high concentrations of volatile acidsStation of Al-Mahra in Yemen republic. Samples were
especially, linoleum acid and polyunsaturated acidscollected from bulk milk of single Naga from early
which are essential for human nutrition. EI-Agaety morning milking in dry sterile screw clean botti@50
al. (1996) found good amount of lysozyme, lactoferrin mL) after thoroughly mixing and immediately labelle
lactoperoxidase, immunoglobulin G and secretorycooled to 4°C and transferred in an icebox to the
immunoglobulin a in camel’s milk. The milk protein, laboratory within 24 h. To prevent microbial growtt
lactoferrin, has some anti-viral and anti-bacterialmg of 2-bromo-2-nitro-1, 3 propanediol (Bronopol
properties. Camel's milk was therapeutically usedTablets, preservative systems Ltd from Chemgo
against dropsy, Jaundice, problems of the spleer@Qrganica, Basel, Switzerland) were added to each 50
tuberculosis (Akhundowt al., 1972; Urazakov and mL of camel milk.

Bainazarov, 1974). Camel’s milk works as a laxatine o ) . )
people unaccustomed to drinking this milk (Raal., |nSl_JJ!In \_/|als: Insulin (Human MlxtarﬁF 30/70, 100 U
1970), other lung ailments (Gast al., 1969) and mL™) vials were purchased from NOVO NORDISK

. ) . _ .
hepatitis (Sharmanov and Kadyrova, 1978). Severa?enma”.(' Mixtar 30/7.0 IS a pre rn_lxed neutral
studies have been carried out at the Zayed Comple>§;USpenS!On .Of .h_um(?m insulin consisting of .”eUtFa'
UAE showed that camel milk has the IgA and 1gG tha:soluble insulin injection (30%) and isophane insuli

. . > ) njection (70%). When shaken gently, the liquid
have proved effective against several viral andevad ; .
pathogens (Amir, 2003). The milk also has SIimmingappears white and cloudy. Together, the combinaifon

insulins is called biphasic isophane insulin.
properties (Yasin and Wahid, 1957). P P

We have heard of many folkloric stories which Reagents and chemicalsKits of TG, T, LDL. and
describe the use of camel’'s milk in the treatmeint oHDL, were obtained from Beijing Chengxinde
type-1 diabetes mellitus. There is also an accamnt Biochemistry Reagent Company (Beijing, China). 2-
memories of Emperor Jahangir (1579-1627 AD)bromo-2-nitro-1, 3 propanediol (Bronopol Tablets,
referring to the usefulness and acceptability ahela preservative systems Ltd) was purchased from Chemgo
milk (Rogers, 1989). Camel's milk is used Organica, Basel, Switzerland).

traditionally to treat diabetes (Hamers-Casterneain : .
L . Equipments: The HbA. level was measured by HPLC
al., 1993; Hull, 2004). Breitling (2002) and believed (v%rignt BIO-RAD Al(C:ompany, USA), Ceﬁtrifuge

that camel’s milk had an anti-diabetic activity pitdy (HERNIE Z 400 Wehingen) UV/Visible

because of insulin-like activity, regulatory and spectrophotometer ~ (Shimadzu),  micropipette  of

immuno modulators effect on beta cells. One of th&jifrerent size deep freeze, Accu-Cfitk(Roche)
camel milk proteins has been reported to have amil gng plastic sy,ringe were used.

characteristics to insulin (Begj al., 1986a; 1986b).

It is important to note that a certain level of Patients and treatment schedule:A fifty Yemeni
scientific testing on camel's milk has already beensubjects previously diagnosed with type 1 diabetes
attempted and documented, particularly, insulirelev mellitus since two years were randomly recruiteairr
in camel milk and this scientific wisdom can be the outpatient of Diabetes and Endocrine Centéyl-at
remarkable achievement for diabetic patients whilelThawra Hospital in Sana’a Capital of Yemen Republic
there is no any attempting to assess anti-coagulurubjects gave written consent before participaiion
effect of camel milk on oral insulin in treatment o the study and the study protocol approved by local
diabetes mellitus type 1. Depending on aboveethical committee. The patients were advised tmvol
literatures, we aim in the current study to evautiie strict diet, exercise and insulin treatment for @nti.
effects of raw camel’'s milk mixed with insulin ogal ~During this period frequent monitoring of blood ang
on glycaemia control, lipid profile parameters andWas done to maintain euglycemia.

insulin requirements in type 1 diabetic subjeats i dAftelr d?f?g-rgf?ntth thperlod thes(e3 patlznté r\;}/ere
comparison to treatments with camel’s milk alone or:] arl i?)yco“r/rz ?isel,-n Oatierrii %\:ﬁgras.reggil\ig d u(suoal rcoare
insulin replacement. B : P P

i.e., diet, exercise and insulin replacement fareeh
months (age = 21.2 £ 2.4; 10 M/5 F). Group B (rn5¥, 1
comprise patients whom received received 500 mL
day~ of camel’s milk (in two equally divided doses) in
Materials: addition to usual care for 3 months (age = 19.3+3.5
Milk sample source, collection and preservation: M/6 F), Group C (n = 15), comprise patients whom
Milk samples were obtained from multifarious laistgt ~ received 500 mL da¥(in two equally divided doses) of
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camel milk (in which X unit of insulin dissolvedhi measured by High Performance Liquid
addition to usual care for 3 months (age = 20.2®;#1 Chromatography (HPLC) using a spherical cation
11 M/ 4 F). exchange gel. Serum lipids were estimated by
In all studied groups, insulin injection doses colorimetric methods. T&Gwere estimated using the
gradually reduced according to glycaemia contra an phosphate oxidase method as described by Trinder
case improvements. In addition, insulin injectiarsels  (1969), total cholesterol was estimated using thed=
in group C reduced according to previously addexskdo Pap method as described by Zoppi and Fellini
to milk. In groups C insulin added to milk at begimy  (1976), LDL. was measured as described by
of each month in gradually increased mixed doses (Bergmeyer (1983) and HDRlwas estimated using
10 and 20 units). Patients with any acute metabolithe dextran-sulphate Mg(ll) method as describg
complications like hypoglycaemia, ketoacidosis,Wieland and Siedel (1981).
cardiovascular event, renal or acute infectionsewer

excluded from the study. Baseline data of thegiaiistical analysis: Statistical calculations were
e>.<p.er|menftal groups were similar in demographic a”‘berformed using SPSS (version 15.0) Computer
clinical variables. software. Values before and after treatment widanh

Blood sugar was measured once weekly before- : . 's Retia
and 2 h after breakfast using one touch profile wrgm %grip V\r/:saa:zzlyaz:dmlzyazSIﬂLrlgSpéuli/tledsttjlgfun(;[ S<0 05 was
glucometer (Accu-ChéR) which were provided for all _prepared as )= >V :
considered statistically significant.

patients. At beginning and at end of treatmentmeyi,
blood samples were collected from participafis
measuring HbA % and serum separation, then serum
samples preserved at-20°C until measuremetitiind ) )
weeks) of total cholesterol {T low density lipoprotein Data of the present study were illustrated in abl
cholesterol (LDL), High Density Lipoprotein cholesterol 1-5 and Fig. 1-5 The present study showed that a
(HDL,) and triglycerides (TG Finally, BMI for all  significant decrease in FBG, PBG and HI3A after
individual before and after treatments was recardedreatment in three studied groups after treatmeoes
Diagnosis ofldiabetes was made if fasting b|00diS\lL@.S a non-significant change in Hh&6 of group A as
>126 mg dL"and 2 h blood glucose waZ00 mg dL"or  compared with baseline data (Fig. 1; Table 1). Biab

a personal detail pf known diabetes with the hystafr o jiitus is usually complicated with
treatment was available. hyperlipoproteinemia. The effects of these treatsen

Biochemical estimations:Fasting and postprandial on I|.p.|d profile in type L diabetic subjects wetwan
blood glucose level was measured by Accu-CheRignificant decrease in TGTc and LDL after treatment
Active device as described by Joslin (1970dp N three studied groups while a significant inceeas
Mass Index (BMI) was measured according to theHDL. of three groups after treatment except in group A
equation, BMI = weight (kg)/length(m®). HbA, % was  as compared with baseline data (Fig. 2; Table 1).

RESULTS

Table 1: Effects of camel's milk mixed with insul{€), camel's milk alone (B) and insulin injecti¢A) on biochemical parameters within
group before and after treatment of type 1 diaksdigents

Group A (control group) Group B (camel milk group) Group C (camel milk + insulin roup)
Variable Before After Before After Before After
FBG (mg/dL) 195.6 +2.01 173.4+1%98 199.46 +4 155.13+3'%°* 205.3+2.16 147.26+1.89°
PBG (mg/dL) 339.6£10 299.1+8.9 345.646.3 239.2+5'8* 339.86+3.18 161.26+2.8%9"
HbA; (%) 9.39+0.39 9.27+0.36 9.7+0.39 7.28+0.23 9.9+ 0.25 5.62+0.21*
BMI (Kg/m?) 18.04+0.34 17.79+0.27 16.78+0.25 17.38+0'18  17.68+0.30 20.79+ 0.28*
TGs (mg/dL) 193.1+1.7 175.7+30* 184+2.1 133.6+42* 182.8+2.15 100.8+2.15*
T (mg/dL) 271.8+3.35 248.6+3.7" 251.849.3 209.2+312* 283.6+2.56 153.3+1.69*
LDL. (mg/dL) 109.9+2.45 102.6+1.51 110+2.9 92.4+2%"* 103.5+2.91 70.6+3.32°
HDL (mg/dL) 43.1+1.53 43.7+1.26 44.3+2.0 49+7.5 41+1.89 48.9+1.22*
Dose of 50+0.64 45.46+0.9" 55.1+1.4 36.2+1.22* 59.26+0.7 20£0.38*

insulin (units/day)

Each group represents the mean + S.E.M. (n = 1@)tr6 = insulin (X units/day, S.C. injection); Gup B = camel milk (500 mL da}) +
insulin injection (X units/day, S.C. injection); @&p C = camel milk (500 mL daly ) in which X units of insulin mixed + insulin igtion (X
units day', S.C. injection). FBG = fasting blood glucose; PB@ostprandial blood glucose; Hh#6 = glycated haemoglobin; BMI = body mass
index; TGs = triglycerides; Tc = total cholesterbDLc = low density lipoprotein cholesterol; HDLc kigh density lipoprotein cholesterol.
**P<0.01,**p<0.001 when compared with data before treatment
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Fig. 1: The effects of S.C. insulin injection [Xitsiday] (a), camel milk [500 mL d&¥ (b) and camel milk [500
mL day?] in which X units of insulin mixed (c) on FBG, PB&hd HbA% in type 1 diabetic subjects. Data
were shown as mean = S.E.M. (n = 15)} p<0.001 when compared with data before treatméht=
before treatment; A = after treatment; FBG = fagtblood glucose; PBG = postprandial blood glucose;
HbA; % = glycoselated haemoglobin. Data had shown afgignt decrease in FBG, PBG and Hig%
after treatment in three studied groups except mesignificant change in Hb#% of group A when
compared with baseline data

Table 2: Percentage reduction in insulin requiregséncontrol (A) and experiment groups (B and @hwespect to baseline values

FBG (mg/dL) PBG (mg/dL) HbA (%) Doses of Insulin (units/day)
Treatment Before T AfterT R (%) Before T After R (%) Before T After T R (%) BeforeT After T R (%)
Group A 19560 173.40 11.34 339.60 299.10 1192 993 9.27 1.27 50.00 45.46 9.08
GroupB 199.46  155.13 2222 345.60 239.20 30.78 09.7 7.28 24.94 55.10 36.20 34.30
GroupC 205.30 147.26 28.27 339.86 161.26 5255 09.9 5.62 43.23 59.26 20.00 66.25

Each group represents the mean + S.E.M. (n = 1BuGA = insulin (X units day; S.C. injection); Group B = camel milk (500 mL djy+

insulin injection (X units day, S.C. injection); Group C = camel milk (500 mL d3yin which X units of insulin mixed + insulin injéon (X

units/day, S.C. injection). FBG = Fasting Blood &lse; PBG = Postprandial Blood Glucose; kHP#A= glycated haemoglobin; R = reduction
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Fig. 2: The effects of S.C. insulin injection [Xitgiday] (a), camel milk [500 mL d&} (b) and camel milk [500
mL day’] in which X units of insulin mixed (c) on lipid pfile in type 1 diabetic subjects. Data were
shown as mean = S.E.M. (n = 15),p<0.01,*** p<0.001 when compared with data before treatmBnt.
= before treatment; A = after treatment; ;T&triglycerides; T = total cholesterol; LDL= low density
lipoprotein cholesterol; HDL= high density lipoprotein cholesterol. Data hadwn a significant decrease
in TG, T, and LDL; after treatment in three studied groups whilegnificant increase in HDLof three
groups after treatment except group A when compaitdbaseline data

Table 3: Levels of FBG (mg/dL) during 12 week indied groups with respect to baseline values

Treatment 0 1 2 3 4 5 6 7 8 9 10 11 12

Group A 195.6+2.0 191.3+0.3 190+1.24 188.2+2.7 7.381.0 185+2.10 183.5+0.4 180.9+0.7 176.7+2.5 4761 174.6£1.4 173.9x1.6 173.4+1.660
Group B 199.46 +4.0 196.2#56 195.6+2.3 190.4+3.3 86.2+t1.2 182.6+0.8 177+0.60 170+2.2 164.1#6.7 15948 156290 156.1x0.8 155.13+3.50
Group C 205.3+2.10 200+2.20 196.1*1.5 190.2#25 .35 179.4%0.8 162#1.10 157+2.4 15305 151+£2.10149+0.10 147.5%0.3 147.26+1.89
Each group represents the mean + S.E.M. (n = 18uiBA = insulin (X units day;, S.C. injection); Group B = camel milk (500 mL @y+ insulin injection (X units day, S.C. injection);
Group C = camel milk (500 mL da&y in which X units of insulin mixed + insulin injéon (X units day, S.C. injection)

Table 4: Levels of PBG (mg/dL) during 12 week indied groups with respect to baseline values

Treatment 0 1 2 3 4 5 6 7 8 9 10 11 12

Group A 339.6+10.00 340+2.2 335+7.6 330+3.40 328+3. 321+1.9 327+9.8 318#55 311+3.300 309.3x14 3040 301+0.67 299.1+8.90
Group B 345.6#6.300 333#2.2 324+6.7  315+3.90 309+l. 292+2.4 280+0.93 273+3.3 264.2+10.2  256+0.46 2465 244+1.10 239.245.50
Group C 339.86+3.18 321+3.2 306+3.5 292+1.22 274+4. 264+6.5 248+1.1 223+2.9 205+0.780 183+1.50 173#0. 166+2.10 161.26+2.89

Each group represents the mean + S.E.M. (n = 1®)uiSA = insulin (X units day, S.C. injection); Group B = camel milk (500 mL @§y+ insulin injection (X units day, S.C. injection);
Group C = camel milk (500 mL dayy) in which X units of insulin mixed + insulin ingéion (X units day, S.C. injection)

183



BMI (kg/m*) and insulin doses (units/day)

Am. J. Biochem. & Biotech., 7 (4): 179-189, 2011

Bars show means error bars
< . L2
show mean +/-2.5 SE Bars show means error bars

56.00 by show mean +/-2.5 SE
50.00 Y
45.47 ~ 60.00 5 iy
48.00 % S 5
P 7]
by = 5000 =
40.00 s P g
[ £ 4000 «
32.00 4 [ =
e =
v’y 7
24.00 4 [ £ 30004
18.05 17.79 Ity = PR
v =
16.00 » [V 20004 16.78 17.39
ke s = (v
8.00 « [V, [ = - b
[ [ z oo
"-".-‘ ’-‘- - i.l'o'n
P A _:.:,:_
BMIB BMIA Ins DB Ins DA BMIB BMIA Ins DB
(@) (b)
Bars show means error bars
show mean +/-2.5 SE
64.00 ¥ 5927
5 56.00 9
§ 48.00 «
S 4000«
Z 32004
; "o tee
E 24004 20.79 20.00
o 17.68
T 16.00 4
=
S 5004
BMIB Ins DB

Fig. 3: The effects of S.C. insulin injection [Xitsiday] (a), camel milk [500 mL day (b) and camel milk [500
mL day?] in which X units of insulin mixed (c) on BMI aridsulin doses in type 1 diabetic subjects. Data
were shown as mean + S.EM. (n = 1%),p<0.01,*** p< 0.001 when compared with data before
treatment. B = before treatment; A = after treatinBMI = body mass index; Ins D = insulin doseat®
had shown significant increase in BMI after treatiria both B and C studied groups while non sigairfit
change in group A when compared with baseline dataddition, data were shown significant reduciion
daily insulin requirements in three studied groafier treatment when compared with baseline valhugs
with different percentages among studied groups

Table 5: Insulin requirements (units/day) duringwieek in studied groups with respect to baselineesa

T 0 1 2 3 4 5 6 7 8 9 10 11 12

Group A 50£0.640 50+0.6400 50+0.9900 49.2+1.00 #B4A5 47.0+1.3 47.0x1.1 46.5+2.1 46.2+0.47 46.0+3.446.0+2.23 45.55+0.78 45.46+0.9

Group B 55.1+1.40 55.1¥1.400 53.7+1.200 51.3+0.89.641.10 47.2+2.12 45.1+0.55 43.4+32  41.0+3.40 43988 38.2+0.43 36.7+2.500 36.2+1.22

Group C  59.26+0.7 50.1+.0.99 47.2+.1.11 42.7+0.77.142.20 40.3+1.70 37.2+0.35 34.7+2.1 33+1.400 .20 25.3+4.20 22.5+0.5500 20+0.350

Each group represents the mean = S.E.M. (n = 1uiGA = insulin (X units daj, S.C. injection); Group B = camel milk (500 mL dy+ insulin injection (X units da} S.C. injection);
Group C = camel milk (500 mL day in which X units of insulin mixed + insulin injéon (X units day, S.C. injection)
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Fig. 4: The effects of S.C. insulin injection [Xitgiday] (a), camel milk [500 mL day (b) and camel milk [500
mL day’] in which X units of insulin mixed (c) on FBG dng 12 week of treatment of type 1 diabetic
subjects. Data were shown as mean + S.E.M. (n)= 86= week; FBG = fasting blood glucose. Data
had shown significant decrease in FBG after treatnire three studied groups but in both B and C
studied groups than in group A and in group C tBamhen compared with baseline data

Dot/lines show means error

Dot/lines show means error
bars show mean +/.1.0 SE

bars show mean +/.1.0 SE

51.00 —30-020.00 50.00
50.00 <

49.00 =

48.00 =

£ 4 bl
47.00 = 20 0046.00

45554546

Doses of insulin (units/day)

46.00 =

Doses of insulin (units/day)

w3 w4 wi w6 w7 w8 w9 wlowllwl2

(@ (b)

w0 wl w2 w3 w4 w5 w6 w7 w8 w9 wlOowllwl2 w0 wl w2

Dot/lines show means error
bars show mean +/.1.0 SE

nits/day)
w
L=}
(=3
=3
1

70
41.1040.3037_20

w0 wl w2 w3 w4 w5 w6 w7 w8 w9 wl0 wll wil2

©

Fig. 5: The effects of S.C. insulin injection [Xitsiday] (a), camel milk [500 mL d&¥ (b) and camel milk [500
mL day™] in which X units of insulin mixed (c) on insulmequirements during 12 week of treatment in type 1
diabetic subjects. Data were shown as mean + S.faM: 15). w = week. Data had shown significaatrdase
in insulin doses after treatment in three studiedigs but in both B and C studied groups thandug® and in
group C than B when compared with baseline data

185



Am. J. Biochem. & Biotech., 7 (4): 179-189, 2011

In addition, data had shown significant increase i Agrawal et al. (2002) whom observed that there was 30-
BMI after treatment in both B and C studied groups35% reduction in daily doses of insulin in patieofs
while non significant change in group A as comparedype 1 diabetes receiving raw camel’s milk. Thegtest
with baseline data. In contrast, data were shown that camel milk had shown to possess insulin like
significant reduction in daily insulin requiremenits  activities, which decrease the requirement of exoge
three studied groups after treatment as compareithsulin in type 1 diabetes patients (Agrawahl., 2002;
with baseline values but with different mode among2003; 2005).
studied groups (Fig. 3; Table 1). Data had shown Camel's milk dyes have special properties not
significant decrease in FBG, PBG and insulin dose$ound in milk of other mammals (Yagil, 1987), which
after treatment in three studied groups but in B®th favours it to treats diabetics. It contains large
and C studied groups than in group A and in group @oncentrations (52 units/liter) of insulin and used
than B during 12 week of treatment as comparedraditionally to treat diabetes (Hamers-Casterretaa.,
with baseline data (Fig. 4 and 5; Table 2-5). Thel993; Yagilet al., 1994; Singh, 2001) thereby it may be
acceptability of camel's milk was fairly good andly  the reason for lesser requirement of insulin inugsoB
two patients complained of flatulence which and C than group A. In addition, Be#fj al. (198643,
disappeared after 3 days. Nausea, flatulence afdl mi1986b) found that amino acid sequence of someef th
diarrhoea (2-4 semisolid) was reported by fourgrai  camel’s milk protein is rich in half cystine, whidtas
who also subsided spontaneously. Five patients wersuperficial similarity with insulin family of peptes.
excluded from the current study due to three ofrthe Moreover, Breitling (2002) suggested that camekirisil
have chronic diseases (renal failure and hearagee having anti diabetic activity possibly becauseiagulin
and two of them hate the odour of mixed insulinhwit like activity, regulatory and immuno modulatory
milk. No severe hypoglycaemic event or diabeticfunctions orf cells. EI-Agamyet al. (1996) found good
ketoacidosis were reported in all groups. Out of 45amount of lactoferrin, in camel milk. The milk peat,
patients, only ten patients in group A, five in gooB  lactoferrin, which known to enhance the immune
and one patient in group C required the same dakes response and is present in large quantities in kanifle
insulin and the other 29 patients had lower reqguéet.  (ten times higher than in cow milk) does have some

anti-viral and anti-bacterial properties. Insulis &
DISCUSSION metallic hormone contains Zn, in this point;
Saitmuratovaet al. (2001) stated that the proteins of

The present study intended to explore the groundsamel's milk and shubat were studied by
on which camel's milk is based as traditional use electrophoresis. It was found that Fe and Zn odgur
achieving glycaemia control in type-1 diabeteseydi, greater quantities in both camel's milk and shuban
in addition; to assess the role of camel milk astaral  in cow’s milk. Then camel’s milk contains insuliiké
vehicle for carrying and protecting insulin hormone protein with its Zn.
from acidity and digestion in stomach. There is strong evidence that oral insulin prosluct

In the current study, significant improvementsever would provide insulin in a more physiological manne
observed in all studied biochemical parameter ater resulting in a decrease in peripheral insulin
month of treatment in all studied groups. However,concentrations this “insulinsing” the live (Gwinug
these improvements were clear and significant qugr @, 1991; Hoffam and Ziv, 1997). Scientists have
C than other studied groups; particularly in rethrcof ~ deéveloped hexylinsulin- monoconjugate 2(HIM2), in
blood glucose and insulin requirements to obtain¥hich a single amphiphilic olignmer is covalently
glycaemia control along with significant improverhen linked to the free amino group on the <29 residue
in HbA;. % level at the end of three months. of recombinant huma_n msu'lln via an am|de. bondI(Sti

Requirements of mean doses of insulin‘dagfore ~ 2002). HIM2 alterations in physio-chemical are a
treatment in patients of group C was 59.26+0.Wvds ~ characteristic which resists the enzymatic degradat
rapidly declined during the early experimental sgag and facilitates absorption. A similar trial in Fean using
then gradually reached a mean value of 20+0.35Wo doses of oral insulin (2.5 and 7.5 mg dpglso did
(p<0.001). There appears to be a connection betwedpt show any positive effect (Chailloetsal., 1999).
camel’s milk and diabetes; it is common practice in ~ Using milk for treatment is itself a point of
Africa, Asia and the Middle East to drink camel'dkn contention as insulin, being a protein, is normally
for treating diabetes mellitus, without defining ialh  destroyed in the stomach (Arthuet al., 2001).
type there is (Yagilet al., 1994). The results of the However, the concentration of insulin in human nigk
present study in the same line with repeated twéls also significantly higher (60.23+41.05 micro unit/m
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whereas it is low in cow milk (16.32+5.98 micro (Pozzilli et al., 2000; Gastet al., 1969; Al-Hashem,
unit/mL) (Shehadelet al., 2001) but probably because 2009). In addition, Gaset al. (1969) claim that the
of coagulation in stomach it is not available forvalue of camel's milk is to be found in the high

absorption in the intestine. Intestinal absorptéitarge
proteins and, therefore, insulin is only possibiethe
first few days of life (Lawrence and Lawrence, 2010
After this period proteins are destroyed in tharsioh
by acid and pepsin, especially in milk, which foras
coagulum in the stomach. However, among th
pertinent properties is a high acid content ascoalbid
(Farahet al., 1992) and does not react to the acid and n
form coagulum in acidic environment (Abu-Lehia, 298
Wangoh, 1993) and so will pass into the intestheesly
for absorption of insulin, so the therapeutic effig of
camel’s milk may be due to lack of coagulum formmati
of camel's milk in acidic media and antibacterigda
antiviral properties (EI-Agamgt al., 1992).

Even if camel milk passes into the small intestin
without forming cheese it is not known how insulin,
protein, is absorbed by humans with diabetes rasllit

The validity of this hypothesis was proven in the
current study by decline in blood glucose after

treatment in groups C and B than A. This declin

insulin and in presence of exogenous oral insulin.

Fat dispersed as small micelles in the camel’& mil

instead of a layer of fat in other types of milk rsan-
reaction to acid (Shamsia, 2009). Hence we prelatt

concentrations of volatile acids, especially, lawh
acid and the polyunsaturated. These vitamins and
polyunsaturated are antioxidants thereby remowviag f
radicals and useful in preventing the tissues ynjur
including B-cells of pancreas. High concentrations of

gntioxidants and removal of fat from the body may

make the insulin receptors more responsive to avigil

d’psulin. Moreover, these free radicals have a iole

intensifying oxidized-LDl, and exhausting HDOL

We observed a significant increase in mean BMI of
group B and C (16.78+0.25-17.38+0.18 and
17.68+0.300-20.79+0.28 respectively) after three
months of camel milk mixed with insulin suspensan
camel milk alone treatment, while non-significant
decrease in BMI in group A. This positive effect in

eWeight gain and stability in lipid profile of the

experimental group (B and C) may be attributede th
good nutritional value and relatively lower fat pent
and extremely low cholesterol or anabolic effect of
camel milk. However, camel milk is most beneficiad f

€human nutrition (Agrawadt al., 2007; Konuspayevet
validates the observation that camel milk acts on, (Ag : ' pay

regulating cellular sugar in the absence of endogen hyp

., 2007; El-Fakharangt al., 2008); in particular the
oallergenic properties of its protein fractiarggest

that this product is more similar to human than gow

milk (ElI-Agamy et al., 2009). Nutrition plays a vital
role in the health of a community especially
malnutrition. Malnourished populations are more

micelles in camel's milk could be take the insulin sysceptible to most infections and severity ofeidis
present in the milk within it and protect it from \yorsening the mortality rates (WHO, 2001).

coagulation by acidity or digestion by pepsin ire th
stomach to be absorbed as it in the micelles easd it
again in small intestine for absorption.

Diabetes mellitus is usually complicated with

hyperlipoproteinemia in particular
hypercholesterolemia. The effects of treatmentthin
current study on lipid profile in type 1 diabetic
subjects were shown significant decrease in, Tk

CONCLUSION

We conclude that, the data of the current study
shows significant hypoglycaemic effect of camelitkm
alone or camel’s milk carrying oral insulin whervem
as an adjunctive therapy. The hypoglycaemic eftéct
camel milk may be due to: (a) presence of

and LDL, after treatment in three studied groups putinsulinfinsulin like protein with Zn where insuliike

with different percentage of reduction. In contrast
significant increase in HDL of three groups after

treatment was observed except in group a wheg

compared with baseline data.

These results in agreement with Saitmuraigiva.
(2001) and Hamers-Castermas al. (1993) whom
found that the camel’s milk, lower in fat, lactoaed
contains no cholesterol and more nutritious. It Iba@sn

growth factor system in the bovine mammary glansl ha
insulin receptors and binding proteins, (b) camedik
lactoferrin and immunoglobulins, of relatively sinal
ize and weight, might offer an interplay with hostl
protein leading to an induction of regulatory cedlsd

finally leading to a downward regulation of immune

system and-cell salvage and (c) fat dispersed as small
micelles in the camel’s milk instead of a layerfatf in
others milk, anti-coagulum (non-reaction to aciffpet

reported that camel's milk contain high levels ofand possible anti-pepsin effect of camel’s milk mitk

vitamins C (three times that of cow milk and onel-an
half times that of human milk), A,-BE and very rich
in potassium, iron, magnesium and other trace ai&ne

187

a suitable carrier, vehicle and protectant to
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pass into small intestine and then absorbed.
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However, more research is necessary and furthekkhundov, A.A., B. Dyrdyev and E.R. Serebryakov,

studies are warranted to fractionate the activecjple
of camel’s milk and to find out its exact mode ofian
as a suitable vehicle for oral insulin before aalffin
conclusion can be made.
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