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ABSTRACT 

The ef f icacy of  camel milk on glycemic cont rol r isk f actors and diabetes qualit y of  l if e in pat ient s of  t ype 1 diabetes 

was evaluated.  Twenty f our randomly selected pat ient s wit h t ype 1 diabetes were enrolled in t he st udy.  These pat ient s 

were devided int o two groups.  Group 1 (N=12) received usual  care (diet ,  exercise and insulin) and group 2 (N=12) 

received 500 ml camel milk in addit ion t o usual  care f or 3 months.  Frequent  blood sugar  monit oring was done t o 

maintain euglycemia by t it rat ing t he doses of  insulin.  HbA1c,  Lipid prof ile,  plasma insulin and c-pept ide est imat ion was 

done at  t he beginning and af t er 3 months.  BMI,  di abetes qualit y of  l if e quest ionnaire were prepared every week.  In 

each visit  pat ient  was asked f or any untoward ef f ect s af t er st art ing camel  milk.   

Baseline data of  both t he groups were simil ar in demogr aphic and variables.  Af t er 3 months of  t reat ment  t here were 

signif icant  improvement  in f ast ing blood sugar (9. 54 ± 2.1 t o 9.08 ± 1.77;  p< 0. 002) and HbA1c levels (115.66 ± 7.17 t o 

100 ± 16. 2;  p< 0.002) and signif icant  reduct ion in insulin requirement  ( mean doses of  insulin 41.16 ± 10.32 t o 30 ± 12.6;  

p< 0.002)in pat ient s receiving camel mi lk.  Diabetes qualit y of  l if e score improved signif icant ly in t he f orm of  change in 

sat isf act ion score f rom 28 ± 5.16 t o 22.5 ± 3.96 (p< 0.002).  There was 30% reduct ion in doses of  insulin in 92% of  

pat ient s of  group 2.  However,  t here was no stat i st ically signif icant  changes in lipid prof ile,  pl asma insulin and c-

pept ide.  

Camel  milk proved ef f ect ive supplementat ion in t he management  of  t ype 1 diabetes as t here was signif icant  reduct ion 

in doses of  insulin along wit h bet t er ment  in BMI,  diabetes quali t y of  l if e however,  t here was no change in lipid prof ile 

and insulin levels.   
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Type 1 diabetes mellit us is an organ specif ic auto immune disease,  characterized by chronic hyperglycemia and 

dist urbances of  carbohydrates,  f at  and protein metaboli sm associated wit h insulin def iciency.  Cow milk f eeding induces 

primary immunisat ion t o insulin in inf ant s at  generic risk f or t ype 1 diabetes (Vaarela et  al,  1999).  The incidences if  

diabetes mel lit us world wide appear t o be increasing (Onkanoma et  al,  1999).  Prevent ion and early t reat ment  i s 

import ant  because diabetes int errupt s nor mal  developments in children and carr ies t he t hreat  of  severe complicat ion 

in more act ive period of  l if e (Dahlqui st ,  1999).  It s primary t reat ment  is insulin replacement ,  however,  at  present ,  

ent ire physiological insulin replacement  can not  be achieved in clinical pract ice and metabol ic dist urbances can not  be 

normali sed.  Insulin t herapy is st il l t he best  t reat ment  but  in our count ry needle phobia and cost  of  t reat ment  f orces 

t hese pat ient s t o adopt  alt ernat ive t reat ments.  In t his connect ion we have heard many f olklore st ories which describe 

t he use of  camel mi lk in t ype-1 diabetes melli t us.  There is also an account  in memories of  Emperor Jahangir (1579 – 

1627 AD) about  usefulness and acceptabi lit y of  camel  milk (Rogers,  1989).  It  is f ound t hat  one of  t he camel milk 

protein has many characteri st ics simil ar t o insulin (Beg et  al,  1986b) and it  does not  f orm coagulum in acidic 

environment  (Wangoh,  1993).  This lack of  coagulum format ion allows t he camel  milk t o pas rapidly t hrough stomach 

t ogether wit h t he specif ic l ike protein/ insul in and remains avai lable f or absorpt ion in int est ine.  Radioimmunoassay of  

camel  milk has revealed high concent rat ion of  insulin i. e.  52 unit s/ lit re (Singh,  2001).  The concent rat ion of  insulin in 

human mi lk i s also signif icant ly higher (60.23 ± 41.05 micro u/ ml) (Shehadeh et  al,  2001) but  probably because of  

coagulat ion in st omach it  is not  avai lable f or absorpt ion in t he int est ine.   
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Ma te ria ls a nd me thods 

 

Sub je c ts 

A total of  24 t ype 1 diabet ic pat ient s were r andomly recruit ed f rom the outpat ient  di abet ic clinic in PBM Hospit al,  

Bikaner,  India.  Ethical  commi t t ee of  S.P.  Medical College,  Bikaner approved t he protocol and subj ect s gave writ t en 

constant  before part icipat ion in t he st udy.  The pat ient s were advised t o f ollow st rict  diet ,  exercise and insulin 

t reatment  f or 1 month.  During t his period f requent  monit oring of  blood sugar was done t o maint ain euglycemia.  Af t er 

one-month period t hese pat ient s were again r andomly divided int o t wo groups.  Group 1 pat ient s (N=12) received usual 

care i. e.  diet ,  exercise and insulin and t he Group 2 pat ient s (N=12) received 500 ml  of  camel milk in addi t ion t o usual 

care f or 3 months.  Pat ient s wit h any acute met abolic complicat ions like hypoglycaemia,  ketoacidosi s,  cardiovascular 

event ,  renal or acute inf ect ions were not  included in t he st udy.    

 

Study Desig n an Analysis 

This was a randomised,  open case cont rol,  par al lel design st udy.  Blood sugar was measured t wice in a week before 

breakfast  and before dinner and blood sugar concent rat ion was measured using t he glucose oxidase method.  Plasma 

insulin and C-pept ide were est imated by f ully automated chemi-il luminescence (CLIA t est ).  Ant i- insulin ant ibodies were 

est imated by radioimmunoassay.  HbA1c was measured by high perf ormance liquid chromatography (HPLC).  Plasma t otal 

cholesterol,  t r iglycerides,  VLDL,  HDL and LDL were est imated by f ully automated biochemist ry analyser.  Urine 

microalbumin was t ested by micr al t est .  Body mass index,  waist  hip r at io,  and ‘ diabetes qualit y of  l if e’  score were al so 

measured every week (Surwit  et  al,  1992;  TDCCTRG,  1996).  

 

Statistic al Analysis 

As t he normalit y of  t he variables in t he st udy could not  be assured,  Wilcoxan matched pair t est  and Mann-Whit ney U 

t est  were used instead of  t  t est .  The t wo groups had equal number of  part icipant s and t hey were compared wit h each 

other using Mann-Whit ney U t est  af t er Sat t ert hwait e correct ion.  The vari ables were compared at  t he t hree months t o 

t hat  at  st art  of  t he st udy using Wilcoxan matched pair t est  wit h cut  of f  value being decided at  p<0.05.  

 

 

Re sults 

Demographic char acterist ics are summari sed in t able 1.  The group 1 (cont rol group) and group 2 (camel  milk group) 

were simil ar in age (20.33 ± 4.97 Vs 19.5 ± 8.15),  sex ( 10M,  2F in both groups),  body mass index (18.43 ± 3.59 Vs 20. 21 

± 2.97),  f ast ing blood sugar  (117. 16 ± 17.73 Vs 115.66 ± 7.17),  pl asma insulin (16.37 ± 7.57 Vs 16.39 ± 6.57),  c-pept ide 

(1.24 ± 0.60 Vs 1.26 ± 0.61) plasma lipids along wit h dif f erent  clinical,  demographical and biochemical variables (t able 

1).   

Af t er t hree months of  t reat ment  t here was st at ist ically signif icant  increase in body mass index ( 20.21 ± 2.97 t o 21.3 ± 

2.95,  p<0.05),  and improvement  in f ast ing blood sugar  (115.66 ± 7.17 t o 100 ± 16.2,  p<0.002),  HbA1c (9.54 ± 2.1 t o 9.08 

± 1.77,  p<0.002),  in t he camel  milk group.  These par ameters were eit her unchanged or t here was a slight  increase in 

group 1 pat ient s (t able 2).  Fast ing plasma insulin and C-pept ide levels did not  reveal a signif icant  change in eit her 

group and so were t he levels of  l ipid prof ile,  af t er 3 months of  t reat ment .  The diabetes qualit y of  l if e quest ionnaire 

score changed signif icant ly in f avour of  camel mi lk (i. e.  sat isf act ion score 26.08 ± 4.11 t o 22.5 ± 3.96,  p<0.05;  impact  

score 32.5 ± 2.71 t o 28.08 ± 5.26,  p <0.05;  and worry score (14.66 ± 1.15 t o 11.9 ± 1.24,  p<0.05).  There was a 

signif icant  reduct ion in t he mean doses of  insul in (41.16 ± 10.32 t o 30 ± 12.6,  p<0.002) in pat ient s receiving camel  milk 

(Table 3,  Fig.  1).  The accept abilit y of  camel mi lk was very good and only 1 pat ient  complained of  mi ld f l at ulence f or 3-

4 days.  Mild di arrohea (2-3 semi-solid) was report ed by two pat ient s which also subsided spontaneously.   
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Table 1 .  Base line characterist ics of  st udy groups.   

Group I n=12 Group II n=12 t  p Variables 

Mean SD Mean SD   

Age (Yrs) 20.33 4.97 19.5 8.15 -1.131 0.257 

W/ H Rat io 0.75 0.08 0.81 0.05 -1.642 0.109 

BMI (kg/ m² ) 18.43 3.59 20.21 2.97 -0.346 0.729 

HbA1c (%) 9.51 2.089 9.54 2.10 -1.472 0.140 

Doses of  Insulin (unit s/ day) 40 8.61 41.16 10.32 -0.028 0.976 

Mean Blood Sugar ( mg/ dl) 117.16 17.73 115.16 7.17 -0.812 0.416 

T.Cholesterol (mg/ dl) 165.83 19.19 164.58 20.69 0 1 

HDL (mg/ dl)  61.58 9.1 62.58 13.91 -1.944 0.051 

LDL (mg/ dl) 89.58 14.7 92 11.62 -1.097 0.272 

VLDL (mg/ dl) 14.41 4.67 13.5 5 -0.433 0.664 

T.G.  (mg/ dl) 72.39 20.71 66.91 25.6 -0.636 0.524 

Micro Albuminuria ( mg/ dl) 22.54 5.62 22.13 5.10 -0.288 0.772 

Plasma Insulin (µlU/ ml) 16.37 7.57 16.79 6.57 -0.346 0.729 

C.Pept ide (ng/ ml) 1. 24 0.60 1.26 0.61 -0.375 0.707 

DQOL Score       

Sat isf act ion 26.16 2.58 28 5.16 -1.687 0.091 

Impact  29.58 2.60 34 4.84 -1.285 0.198 

Worry 13.0 0.05 15.5 3.20 -1.508 0.131 

(Values = Mean ± S.D.) (*p=<0.05) 

W/ H = Waist / Hip;  BMI = Body Mass Index;  HbA1c = Glycosylat ed haemoglobin;  HDL = High Densit y Lipoprot ein;  LDL = Low Density Lipoprot ein;  VLDL = Very 

Low Densit y Lipoprot ein;  T.G. = Tri Glyceride;  DQOL = Diabet es Qualit y of  Life.   

 

Table 2 .  Group I Vs group II at  3 months.   

Group I n=12 Group II n=12 Mann-Whit ney U t est  Variables 

Mean SD Mean SD Z adj usted P value 

Age (Yrs) 20.33 4.097 19.5 8.15 -1.131 0.257 

W/ H Rat io 0.75 0.08 0.81 0.05 -1.379 0.164 

BMI (kg/ m² ) 18.41 3.51 21.3 2.95 -0.328 0.184 

HbA1c (%) 9.48 1.96 9.08 1.77 -1.905 0.056 

Doses of  Insulin (unit s/ day) 38.5 8.49 30 12.06 -2.139 0.032* 

Mean Blood Sugar ( mg/ dl) 118.16 7.15 100 16.2 -3.935 8.32E-05* 

T.Cholesterol (mg/ dl) 168.08 15.61 158.33 21.55 -0.433 0.664 

HDL (mg/ dl)  58.66 15.61 66.66 11.29 -0.115 0.907 

LDL (mg/ dl) 89.66 12.26 79.16 17.75 -0.981 0.326 

VLDL (mg/ dl) 14.25 3.16 12.08 5.08 -1.041 0.297 

T.G.  (mg/ dl) 72.0 14.79 60.16 25.16 -0.520 0.603 

Micro Albuminuria ( mg/ dl) 22.9 5.43 25.17 5.43 -0.130 0.817 

Plasma Insulin (µlU/ ml) 16.31 7.5 16.94 6.54 -0.173 0.862 

C.Pept ide (ng/ ml) 2. 28 0.63 2.22 0.5 -0.723 0.469 

DQOL Score       

Sat isf act ion 22.75 2.37 22.5 3.96 -1.687 0.002* 

Impact  29.5 3.93 28.08 5.26 -1.285 0.029* 

Worry 12.58 1.16 11.91 1.24 -1.508 4.65E-05* 

(Values = Mean ± S.D.) (*p=<0.05) 
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Table 3 .  Group II before and af t er t reat ment .   

0 Month 3 Months Wilcoxon matched  

pairs t est  

Variables 

Mean SD Mean SD Z P value 

Age (Yrs) 19.5 8.15 19.8  8. 15   

W/ H Rat io 0.81 0.05 0.81 0.05 1.01 0.312 

BMI (kg/ m² ) 20.21 2.97 21.3 2.95 3.06 0.002* 

HbA1c (%) 9.54 2.1 9.08 1.77 3.06 0.002* 

Doses of  Insulin (unit s/ day) 41.16 10.32 30 12.06 3.06 0.002* 

Mean Blood Sugar ( mg/ dl) 115.16 7.17 100 16.2 3.06 0.002* 

T.Cholesterol (mg/ dl) 164.58 20.59 158.33 21.55 1.29 0.195 

HDL (mg/ dl)  62.58 13.91 66.66 11.29 0.86 0.388 

LDL (mg/ dl) 92 11.62 79.16 17.75 2.04 0.040* 

VLDL (mg/ dl) 13.5 5 12.08 5.08 1.42 0.155 

T.G.  (mg/ dl) 66.91 25.6 60.16 25.16 1.02 0.306 

Micro Albuminuria ( mg/ dl) 22.13 5.10 25.17 5.43 0 1 

Plasma Insulin (µlU/ ml) 16.79 6.57 16.94 6.54 1.17 0.239 

C.Pept ide (ng/ ml) 2. 26 0.61 2.22 0.5 1.45 0.146 

DQOL Score       

Sat isf act ion 28 5.16 22.5 3.96 3.06 0.002* 

Impact  34 4.84 28.8 5.26 2.93 0.003* 

Worry 15.5 3.2 11.91 1.24 3.05 0.002* 

(Values = Mean ± S.D.) (*p=<0.05) 

W/ H = Waist / Hip;  BMI = Body Mass Index;  HbA1c = Glycosylat ed haemoglobin;  HDL = High Densit y Lipoprot ein;  LDL = Low Density Lipoprot ein;  VLDL = Very 

Low Densit y Lipoprot ein;  T.G. = Tri Glyceride;  DQOL = Diabet es Qualit y of  Life.   

 

Fig 1 .  Doses of  insulin in individual pat ient  of  group II (N = 12).   

 

 

 

 

 

 

 

Disc ussion 

The present  st udy was perf ormed t o observe t he role of  camel milk in achieving glycemic cont rol in t ype-1 diabet ic 

pat ient s.  We observed a signif icant  improvement  in mean BMI (20.21 ± 2.97 t o 21.3 ± 2.95,  p<0.002) af t er t hree months 

of  camel  milk t reat ment .  The posi t ive ef f ect s in weight  gain may be because of  good nut rit ional value of  camel  milk 

(i. e.  2. 49-3.1 gm% Vs cow milk 3. 79gm%).  

We al so observe signif icant  reduct ion in insulin doses t o obtain glycemic cont rol along wi t h signif icant  improvement  in 

HbA1c level at  t he end of  t hree months.  No other st udies are avai lable f or compari son.  Improvement  in 

microalbuminuri a may be due t o direct  ef f ect  of  camel  milk.  There was marked improvement  in diabetes qualit y of  l if e 

score af t er 3 month of  camel  milk t reat ment .  It  may be because of  good glycemic cont rol or anabolic ef f ect  of  camel 
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milk.  El-Agamy et  al (1992) f ound good amount  of  lysozyme,  l actof errin,  lactoperoxidase,  immunoglobulin G and 

secretory immunoglobulin A in camel mi lk.   

Requirement  of  mean doses of  insulin/ day before t reat ment  in pat ient s of  group-2 was 41.16 ± 10.32.  It  came down 

very f ast  init i ally and t han gr adually t o a mean level of  30 ± 12.06,  (p<0.05).  Only one pat ient  out  of  12 pat ient s 

required t he same doses of  insulin and t he other 11 pat ient s had lower requirement  t o maint ain euglycemic blood 

level.  Camel  milk was f ound t o contain about  52 unit s/ lit re insulin (Singh,  2001) and it  may be t he reason f or lesser 

requirement  of  insulin in camel  milk group.  Or al insulin has been known since many year s but  t he import ant  dr awback 

is it s coagulum format ion in acidic media in st omach t hereby neut ralising it s potency.  The lack of  coagulum format ion 

of  camel  milk may act  as an ef f ect ive vehicle t o t ake t he insulin present  in it  unchanged t o t he int est ine and f rom 

there it  can be absorbed even if  some amount  is dest royed in t he passage.  Beg et  al  (1986a) has f ound t hat  amino acid 

sequence of  some of  t he camel milk protein,  is r ich in half  cyst ine,  which has superf icial  simi larit y wit h insulin f ami ly 

of  pept ides.  

The dat a of  t his st udy shows a signif icant  hypoglycemic ef f ect  of  camel  milk when given as an adj unct  t herapy.  The 

act ion is presumed t o be due t o presence of  insulin/ insulin like protein in it .  It s t herapeut ic ef f icacy may be due t o 

lack of  coagulum for mat ion of  camel  milk in acidic media.  It  has been observed t hat  oral  admini st rat ion of  insul in 

init iat ed at  cl inical  onset  of  t ype 1 diabetes did not  prevent  t he deteriorat ion of  beta cel l f unct ion (Chaillous et  al,  

2000).  Pozzill i et  al (2000) in IMDIAB VII st udy indicates t hat  addit ion of  5 mg of  oral insul in does not  modif y t he course 

of  t he disease in t he f irst  year af t er diagnosis and probably does not  st at ist ically ef f ect  t he humoral  immune response 

against  insulin (Pozzill i et  al,  2000).  It  is import ant  t o note t hat  a cert ain level of  scient if ic t est ing on camel  milk has 

already been at t empted and documented,  par t icular ly,  insulin levels in camel mi lk and t his scient if ic wisdom can be 

remarkable achievement  f or di abet ic pat ient s.  
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