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Abstract

Camel milk is known as a superfood due to its high nutritional content; it is high in vitamins and minerals including
calcium, iron, magnesium, copper, zinc and potassium. It has various therapeutic properties such as antibacterial,
antiviral, and anti-inflammatory, anti-cancer and anti-diabetic properties. Due to its smaller fat globules size, it
is easy for digestion. Camel milk has 3 times more Vitamin C than cow’s milk and 10 times higher iron content.
Camel milk is considered as hypoglycemic agent due to its blood glucose lowering effect in experimental group
with diabetes. Treatment of diabetes by effective alternate therapies is a topic of great concern worldwide. In
diabetes the cells may not respond to insulin or defects in insulin secretion by pancreas can cause increase in the
blood sugar levels. Camel milk contains insulin-like proteins, that could be beneficial for antidiabetic effect. This
milk is considered as hypoglycemic agent as it improves long term glycemic control in diabetic patients. It can
also help improve diabetes related risk factors such as liver and kidney damage and cardiovascular complications.
As per the evidence more scientific studies are required to validate the effectiveness of camel milk on type 2
diabetes mellitus (T2DM). This review represents scientific studies on favorable effects of camel milk on T2DM.
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INTRODUCTION Through a radioimmunoassay of camel milk, high insulin
concentration (52 U/L) was found.®

iabetes is a metabolic disorder that ) S )
includes insulin dysfunction and Camel milk contains insulin like protein that does not

causes long term damage to the body. ~ coagulate in the stomach’s acidic environment making
Complications include lower limb amputation, it more acceptable.”) In India, it is seen that Camel milk
heart disorders, kidney diseases and eye breeders who drink camel milk regularly have lower risk of
damage.!! Type 2 diabetes mellitus (T2DM) is  developing diabetes as compared with different communities

causing global burden in healthcare worldwide. It~ Who do not consume camel milk.[

is the ninth leading cause of mortality responsible L ) )
for over 1 million deaths per year. Prevalence of Camel milk is rich in vitamin C and contains high levels of

diabetes worldwide is predicted to increase to minerals, including sodium, potassium, copper, zinc, and

7,079 individuals/100,00 by 2030, leading to magnesium, and has hypocholesterolemia, hypoglycemic
effect making it unique as compared with other ruminant

milk. Its health benefits are numerous because of camel
milk composition. Camel milk helps in treatment of various
diseases such as hypertension, diabetes, cancer, etc.!'

constant rise globally.”” In emergent nations like
India, the incidence of diabetes is high due to
increase in number of overweight/obesity cases
and unhealthy lifestyles.®! It is expected that
number of people with diabetes in India could
rise to 79.4 million by 2030.% Predominantly,
camel milk is consumed in different parts of the
world for treating various diseases.®
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The potential anti-diabetic properties of camel milk are still
under investigation. This systematic review aims to compile
existing evidence on the beneficial effects of camel milk in
managing T2DM, encompassing both experimental studies
and clinical trials.

CAMEL MILK AND DIABETES
Animal studies

The effects of camel milk on serum glucose, lipid profile, and
body weight were studied in alloxan-induced diabetic rats.
Rats were divided into three groups: Non-diabetic control,
diabetic control (no milk), and diabetic rats treated with
camel milk. The treatment group received 1 mL of camel
milk daily for 2 weeks, increasing to 2 mL for the following
2 weeks. The results showed that camel milk supplementation
significantly reduced blood glucose, total cholesterol (TC),
triglycerides (TG), Low density lipoprotein (LDL), and very
LDL, while increasing high density lipoprotein (HDL) levels
compared to the control group (P < 0.05).12!

The anti-diabetic effects of camel milk supplementation were
assessed in diabetic rats. Seventy-five rats were divided into
five groups: Negative control, camel milk only, diabetic control,
diabetic + metformin, and diabetic + camel milk. Camel milk
was supplemented for 2 months. The results showed that
camel milk improved serum biochemical markers and restored
insulin and GLUT-4 expression in the pancreas, suggesting its
potential as a therapeutic aid in managing diabetes.!')

A study investigated the antidiabetic potential of camel milk
in comparison to insulin using a streptozotocin (STZ)-induced
diabetic albino Wistar rat model. The study involved 36 rats
divided into six groups (n = 6/group): Normal control, control
receiving camel milk, diabetic control, diabetic treated with
insulin, diabetic treated with camel milk, and diabetic treated
with both insulin and camel milk. The diabetic groups received
daily treatments for 30 days—camel milk at a dose of 50 mL/
rat, insulin at 6 units/kg of body weight, or a combination
of both. As a result glycemic levels and weight gain were
ameliorated in the camel milk group, insulin, and combined
treatment groups as compared to the diabetic control group.!'*!

The antidiabetic, hepatoprotective, and lipid-modulating
effects of camel milk were assessed in a STZ -induced
diabetic mouse model. Sixty mice were divided into five
groups (n = 12): untreated control, camel milk only, diabetic
control, diabetic + camel milk, and diabetic + glibenclamide.
Diabetes was induced in groups 3-5, and groups 2 and 4
received fresh camel milk (83 mL/kg/day) for 7 weeks.
Group 5 received glibenclamide for comparison. Camel
milk supplementation significantly reduced blood glucose,
glycated hemoglobin (HbAlc) (P < 0.001), aspartate
transaminase, alanine transaminase, TGs, and cholesterol
levels (P < 0.01) compared to the diabetic control group.!'
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In a study the effects of camel milk in STZ-induced diabetic
rats were analyzed. There were five groups of eight rats each as
follow: GI: Normal control rats (vehicle treated), GII: Normal
rats fed with camel milk for 30 days, GIII: Diabetic control group
injected with STZ (60 mg/kg b.wt.). GIV: Diabetic rats fed with
camel milk. GV: Diabetic rats with insulin.i.p. injection (16 unit
kg b. wt./day). In conclusion, supplementation of camel milk to
diabetic rats has anti-hypoglycemic effects and prevent liver and
renal damage associated with STZ —induced diabetic rats.!'

A study examined the effects of camel milk on hypertension
and insulin resistance in a rat model. Four groups were
studied: normal control, salt-induced hypertensive (untreated),
hypertensive treated with camel milk, and hypertensive treated
with metformin (100 mg/kg) + nifedipine (10 mg/kg). Groups 11—
IV received an 8% salt diet for 10 weeks. Compared to the
control, all hypertensive groups showed significant increases
in blood pressure (P < 0.05), serum glucose, insulin levels, and
Homeostasis model assessment-estimated insulin resistance.['”?

In other study the glucose-lowering and antioxidant effects
of camel milk were evaluated in STZ -induced diabetic rats.
Sixty male Swiss albino rats were divided into six groups
(n = 10): normal control, diabetic control, and four diabetic
groups treated with various camel milk fractions. The
study demonstrated that camel milk possesses significant
antihyperglycemic and antioxidant properties, suggesting its
potential as a complementary therapy for diabetes.!'®!

The hypoglycemic and antithrombotic effects of camel and bovine
milk were compared in STZ -induced diabetic rats. Following
induction of diabetes, rats were treated with either camel or
bovine milk for 8 weeks. Both treatments improved weight, blood
glucose levels, and glucose tolerance, with camel milk showing a
more potent antidiabetic effect than bovine milk.!""

The impact of camel whey protein (CWP) supplementation
was studied in STZ -induced diabetic pregnant mice on the
immune health of their offspring. Female mice were divided
into three groups: Non-diabetic control, diabetic control, and
diabetic mice treated with CWP (100 mg/kg/day) during
pregnancy and lactation. The findings suggest that CWP may
help reduce diabetes-related complications in the offspring of
diabetic mothers by supporting immune function.?”

Another study evaluated the effects of camel milk protein
hydrolysate (CMPH) at doses of 100, 500, and 1,000 mg/kg
body weight over 8 weeks in STZ -induced diabetic rats.
Forty-eight rats were divided into six groups, including
normal and diabetic controls, and diabetic groups treated
with camel milk protein or varying CMPH doses. The
mid-dose CMPH (500 mg/kg) showed the most significant
hypoglycemic effect, reducing fasting blood glucose and
improving glucose tolerance.?"

The effects of camel milk-derived composite probiotics
(CPCM) were investigated on glucose and lipid metabolism,




organ function, and gut microbiota in db/db mice. Probiotics
were prepared using Lactobacillus and saccharomyces’s from
traditional fermented cheese whey. Forty db/db mice were
divided into four groups (metformin, low-dose CPCM, high-
dose CPCM, and diabetic control) and treated for 6 weeks,
with 10 C57BL/Ks mice as normal controls. The high-dose
CPCM group showed significant reductions in fasting blood
glucose, oral glucose tolerance test, and HbAlc compared to
the diabetic control group.!*?

The effects of camel milk on hyperglycemia, beta-cell
function, oxidative stress, and inflammation were examined
in diabetic pigs. Twenty-five pigs were divided into five
groups: non-diabetic control, diabetic control, two camel
milk-treated groups (250 mL/day and 500 mL/day), and a
metformin group (500 mg/day). Camel milk significantly
reduced fasting blood glucose, indicating its potential in
managing hyperglycemia in diabetic pigs.™*

Fortification of camel milk

Camel milk has gained significant attention for its potential
therapeutic properties, particularly in managing diabetes.
Several studies have explored its effects on hyperglycemia,
lipid metabolism, oxidative stress, and overall metabolic
health, providing promising insights into its role in diabetes
management.

The effects of fortifying fermented camel milk (FCM) with
sage or mint powder were investigated in alloxan-induced
diabetic rats. They found that both sage and mint powders
(at 1% and 1.5% concentrations) significantly improved
glucose levels and lipid profiles, with the 1.5% concentration
showing the most pronounced anti-diabetic effects. The study
suggests that adding herbal powders to FCM could enhance
its therapeutic potential, making it a promising functional
food for managing diabetes.[*"

Supporting this, another study explored the combined effects
of FCM and Salvia officinalis L. leaves hydroalcoholic extract
(SOHE) in diabetic rats. Their results indicated a synergistic
effect of FCM and SOHE in reducing blood glucose levels
and improving weight recovery. This combination not only
controlled blood glucose but also prevented oxidative stress,
highlighting the dual benefits of camel milk and herbal
supplementation in diabetes treatment.[*’]

Also, the potential of camel milk was studied by combining
it with Lactobacillus brevis strains to manage hyperglycemia
and hyperlipidemia in diabetic mice. The study demonstrated
that both camel milk and the Lactobacillus strains
significantly reduced postprandial blood glucose levels. This
suggests that camel milk, when combined with probiotics,
may offer a holistic approach to diabetes management by not
only controlling blood glucose but also improving gut health
and overall metabolism.?
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In a similar vein, Atwaa et al. investigated the effects of
Sidr fruit pulp (SFP) supplementation on FCM in diabetic
rats. The addition of 15% SFP significantly improved blood
glucose control, lipid profiles, and liver and kidney function.
This study underscores the importance of combining camel
milk with functional ingredients to enhance its nutritional
and therapeutic benefits, particularly for those managing
diabetes and related complications.?”

Finally, Hameed et al. evaluated the anti-diabetic effects of
functional camel milk yogurt enriched with Cinnamomum
verum and Stevia rebaudiana in STZ-induced diabetic rats.
The functional yogurt significantly reduced blood glucose
levels, with the highest reduction observed in the group
receiving the yogurt. This suggests that camel milk, when
combined with natural ingredients like cinnamon and stevia,
can serve as an effective dietary intervention for managing
diabetes.?%]

Human studies

A growing body of clinical and experimental research
highlights camel milk’s ability to improve glycemic control,
reduce insulin resistance, and positively influence lipid
profiles in diabetic patients.

Zheng et al. conducted a clinical trial to examine the
hypoglycemic effect of camel milk powder on T2DM
patients. In this study, participants were given 10 g of
camel milk powder twice a day for 4 weeks. The results
revealed a significant reduction in fasting blood glucose,
2-h postprandial blood glucose, and serum levels of TC,
resistin, and lipocalin-2 in the camel milk group, compared
to a placebo group receiving cow milk powder. This suggests
that camel milk can help improve glycemic control and lipid
metabolism in individuals with T2DM.”

Further supporting this, Fang ef al. investigated the effects
of camel milk powder supplemented with BBA6 on type 2
diabetic patients. Participants were administered 10 g of
camel milk powder twice daily for 4 weeks. Following the
intervention, the study observed a marked reduction in fasting
blood glucose, serum TC, and cardiovascular risk index (TC/
HDL- cholesterol), along with decreases in pro-inflammatory
cytokines (interleukin-6, monocyte chemoattractant protein-1)
and adipokines (adiponectin, resistin, lipocalin-2, adipsin).
These findings underscore camel milk’s potential not only
for glycemic control but also for reducing inflammation and
improving cardiovascular health in diabetic patients.*! Table
1 shown Overview of studies on the effects of camel milk
supplementation in different experimental studies in animals
and Table 2 shown Overview of studies on the effects of
camel milk supplementation on type 2 diabetes mellitus in
different clinical trials.




Walia and Kumar: Therapeuti:

(- pwoy)

suoljeluadouod ulnsul | ‘yblram
Apoq | ‘suonesiuadsuod N9
1 -dnoib 71 Se) pue Juooe)

|[oA8] ulinsujlayoid
pidrTieas| esoonif pooig 1

wbiam Apoq abeiane 9,0,
jo ureb 18u ‘(A dnoub) sjansg)
o vYgH Tpue asoon|b poojqt

dnoub (1) unboA yjiw jpwed
[euonouny ul Jaybly sem (%9y)
|[9A8] 8s00n|6 poojg ul sulpaq
|on8] asoon|b

poo|q ueaWw Ul 8sealoaq

Ajuo

uroojozordens 1 081 (ZLS)
|0J1U0D UI0010Z01dalIS
(8-N) :2 dnoi

Allw

jowed meJ jo M 001

‘(uoD BD) [043U00 Hjiw
[pwed ay} (8—N) :9 dnoin

‘Rep/sgd eluers 1 062

syeam ‘dnoub j043u09 (8—N) :G dnoun

(dnoub 0a
[043u0D On8geIP) 90-N "2
(dnoub 9

Syoom g louoo Ayiesy) 90-N I

‘(111 dnoub) josuoo onegelq

sfep og  (dnoib j05u02) | dnoin) ‘9—N

(+0L) onegelp
paieaJ; uinsui :/2 dnoug

‘(o)

Syeem €  S|0JlU0D pajeasun :g dnoly

(Z1SED) MW |pwed jo
Aep/M 001 Ajrelo abeneb (g—N) 7 dnoir)

(1yBrem Apog BxauN G°0)
uinsut (“°sNI) (8—N) :€ dnoin

. F ‘Aep/Tw/N40

G0l M 0S5z (*SOVT pue "SOVT) Sutess

sina1q 7 (8—N) :g dnouy) pue | dnoun
9-N ‘“nno4)

Kep/m g B/ ININDS Tw Sg+onegelq 'S

9-N (dnosb ‘WIND4)
Rep/pm-g B/ ININD4H Tw gg+onegeiq v

9-N :(dnoib *SND4)
Kep/m g 6%/°SONL Tw Gg+onagelq €

9-N :(dnosb ‘SND4)
Kep/m g B5/'SIND4 Tw Gg+onaqelq 2

9-N Aep/m g B/INO4 Tw gg+onaqelq “|

9-N
(IA dnouB) unnsur+yjjiw [pwed pauIquiod

9—N ‘(A dnoib) yjiw jowed
9-N ‘(Al dnouB) uinsul
9-N ‘(11 dnoib) 3w |ewed+o1uo)

(g1) dnoub
sjel paj 1oelxa elAdls aind ‘6—N :G dnoiy

(L) unBoA

MW [dwed [euonjouny ‘6—N 3 dnoig
‘(e1) UnboA

MW [dwed pazipiepuels ‘6—N :€ dnoin

‘(21)
10BJ1X8 UOWRUUID aInd ‘6—N :g dnoig

‘(1L) Miw [pwed ysaly ‘6-N :| dnoin

(AAANZE]

8olw/b6 G291 ‘96-N zozelppqy

sjes ouiqgje
9ew [ewJou }npe ‘gy—N

(€202)
‘e J@ uleyeys

sjel Jeisiph
ouigre onagelp paonpul (s202)
uroojozodens 9e-N Te 1o fey
Siel Jejsip oulgje (e202)

peonpui-Z1S ‘€9-N /B J8 pesweH

sawoo1nQ

uoljuUdAIBLUI

jJo uoneing dno.b jo43uo)

dno.ib uonuaniaiu|

saloads jabue]
S|ewlue ul SaIpn}s [eluswiadxa juaiayip ul uoneluswaddns yjiw [SWeD JO S}1081d 8yl U0 SaIpnis JO MBIAIBAQ | dlgel

(1eah) Apmis

Asian Journal of Pharmaceutics * Apr-Jun 2025 « 19 (2) | 476




e 2 diabetes mellitus

(- pwoy)

[0J1U0D
(0-4N1) eydfe-i0ioe} onegelq ‘Go—N ‘gz dnoin  Aep/Bw 00g e ulwiopsw ‘Go—N G dnoi
sisoJosu Jnownitpue (g1-11) |ouo)  Aep/iw 006 e yjiw [gwed ‘Go-N p dnoig (2202)
upjnapaul T ‘elwadA|BiadAH 1 IS EELY S pJepuels ‘GO—N : | dnoin Aep/Jw 0GZ 1B Yl [dwed ‘GO—N € dnoig) sbid ‘Gg—N e 1@ uem|iy
(Rep/6 01)
dd4S %S| Uim payuswalddns xjiw
[BWED pajuswla) yim 1aip [eseq
© pdy sjes oflegelp (8-N) ¥ dnoln
(Rep/6 01) M
uiwngrel pue [oWED pajuswLIa) yim 1aip [eseq
_C_wu_.O‘_Q |elo1 l ‘N-1aH ! e P9} sjel dllaqelp ,Awlzv € Q:O\_mu
‘s|jong| eainTpue ‘aulunealo 1 - {(josuoo [[e3}10[e%)
‘v Tasv T oa1t ‘oLt - aAefau) sjel onegelipuou anwsod ybrem Apoq Bx/6w 09) Z1S (6 g81-051 Buiybiom) (zz02)
‘loseisejoyo T ‘@soon|b pooiq 1 - parealuou (g—N) | dnoin uanlb sjel onegelp ‘(g—N) g dnoln  sjes oulqe }Npe sjew gg e J1 eemly
Ajeanoadsal 4 pue 3 ‘q ‘O dnoub onagelq
sdnoJb ul 1efns poojq Ul 9%/ 10} paonpul ulpojozoydang MW [oWed JO suolorl} syuow g—g pabe
PUB %/G L1 ‘%86'2} ‘%S¢ ‘01-N :g dnouo ‘jo)u0d  snoueA yum pajeas) sdnolb onagelp-4 pue 6 op—0¢ Buiybrom sjel (zz02)
1noge Jo asealdap abeiuadiad - [ewldopN ‘Ol—N ¥ dnoin 3 ‘Q ‘D sdnois) (dnoib yoes ui 01) Op—N Oulg[e SSIMS 8jew ‘09—N ‘e 18 jelysy
Arep -6y ulwiopaw
Bnip psepuels Bw g pataisiuiwpe Ajjelo
sjes (UwlopdN+HA) 8-N ‘2 dnoin
‘Arep
1-B% IHOS v Bw oG sureuod WO4
W G ("IHOS-NO4+HA) 8-N ‘9 dnoin
Arep ,-6% IHOS (usjeainbe
pioe olj[en) 3y Bw Gz surejuod NOA
Jw G (LIHOS-ND4+da) 8-N ‘g dnoin
“Alrep
165 IHOS v Buw 05 (oenxe
01|0y00[e0IPAY SOARS| T SI[BUIDIO
% Aiancoe. ureb . 2iAes] IHOS+4A) 8-N ‘v dnoin
wbBram panosdwi pue ‘(Hg4) Aep Jad Ajjeio Ja1em pajisip
2500n|6 poojq Bunse; T {(Hgy) W G puUB UOIN|OS BUIES ‘Alrep 6% NO4 W G
2500N|B poojqTwopueltpalamoy J0 uonoalul resuoyadenu;  (IWOL+Hal ved onegeiq) ‘8N ‘e dnoio 6S/1
1-B% Buw 0G 40 Gz 18 IHOS UE paniadal (YN ‘siel upojozoydauns 4o (,-6% pue 0G| Buiybiem (sejew (zz02)
UM NO4 Buluiquiod syoem ¢ [ewJou) g—N ‘| dnoui  Bw 0S) (HA) syel dnegelp g-N ‘g dnotn  ynpe) sjes Jeisipy 95-N e Jo 1qieyly
uonuUaAIdUI
sawoonQ jJo uoneing dno.b jo43uo) dno.ib uonuaniaiu| saloads jabue] (1eah) Apmis

(penunuo)) :1 ajqeL

Asian Journal of Pharmaceutics * Apr-Jun 2025 < 19 (2) | 477



https://pubmed.ncbi.nlm.nih.gov/?term=Ashraf+R&cauthor_id=36008903

Walia and Kumar: Therapeutic

\..

PIu0Y)

uonLeI0as ulNsul
U1 8SB8IOUI PUB S|aA8| 8500N|6 Ul
9SBOIOBP B POMOYS Y|IW [oWed

dnoub [013u00 onegelp ‘G1—-N
dnoib

(No+a) WO
yum pajuswalddns siel onagelp ‘GL—N

(Lan+a)

ulwJlojlaw palslsiuiwpe siel ollegelq
‘G1-N

MW [Wed yum

wbem Apoq 6 00z
‘pPIO SYeaM g ‘sjel oulqle

(£102)

Asian Journal of Pharmaceutics * Apr-Jun 2025 < 19 (2) | 478

yum pajuswalddns sjel onageiq syuow g |0J1UOD ddgeIP-UoU ‘GL—N pajuswa|ddns sjes onageIp-uou ‘GL—N ajew jnpe ‘(S/—N) Je 1@ Inosuep\
dnoib payeal;-y|iw-jowed YW [oweo
[043u02 8} ‘0L—N Buineoes sies Ayiesy ‘0L-N * (NDD)
‘uswiyeal)
ou Buinieoal syel onegelp 01=N “[IW 8UIAO] YIIM pareal)
peonpul-z1s () ‘'0k-N (naq) parean-yjiw-suirog olagelp
dnoib 0L- N (noQ)
onagelp payealiun ayl ‘0L—N dnoif payeas-y|iw-jowed diagelp oy}
90UeJ9|0} ‘Juswieal}
aso0on|6 panoidwi pue ‘s|ans| ou Buinleoal sies Ayyeay ‘(ngo) dnoib (0202)
8s09on|6 poojq T ‘ureb wbiom syeam g (D) dnoub [01u00 ‘0L—N paleal}-¥||IW-auIA0g [0J3U0D B} ‘0L —N 09N “Ie 16 Ysuoy|
‘lo181s8joyd apiwejouaqB+ao1w onagelq :g dnosg
pue ‘epuaA|buy ‘eseuiwesuel) .
auIUER ‘oSeulwESUES} ayepedse ool oneqeiq :g dnoig  lIW [BUWBD MeI+B01W dleqeld i dnoio so1W 1202
‘01 BegH ‘@s09n|6 poo|q peonpay syeem / Juswieas) o :| dnoion Wiw jpwe) :g dnoiy alewsa) pue sjew 09  “Je Je ulessny
HIW [oweo NOdD
S|oAg| pawwis-palosjuIsIp asop ybiy AO F|Zv -dnoub asop YBIH ‘€
O-1aH ‘dOlpesesiou; ‘yebns -(01—N) dnoib |spol °§ ([1:1=slEW
auLIN PUE 8U0}8Y| BULN ‘glew wiw joweo  (lliw [swed wioy sopoigoud sysoduwiod) . :9[BWa} O L=u] 89I1W S
Uve ‘0-1a1 'l ‘0L ewseld pawIWINS -pajodjuIsIp NOJO MOl (0L-N) -dnoib 8sop MOT°2 19,6 pue [:|=sjew
‘0IVAH ‘L1190 ‘©gdTpeseaiosp - 90IW SH/19.LS8D wbrem Apoq By 1/6 €0 :e[ews} ‘0y=u] 801w qp (1202)
Apueoyiubis NOdD asop ybly syeem 9 (01=N) dnosb jewtoN ' jo ulwiofew (0 L—N) —dnodb uiwiofsN | /AP PIO X98M Q) 0G-N & jo JoeuB|
(H-HdIND) M4 jo B
/Bw 000"} Jo esop ybiy e go—N ‘9 dnoin
*(DQ) 10u00 onegeIp (IN-HdIND) M4 o B
paonpul-Z1S 80—N g dnoi Bw 006 jo 8sop wnipsw go—N ‘G dnoin
108110 olwepidijodAy (1-HdIND) 6 022002
“ sjon9| 1 190 Tpue asoon|b M8 jo Bx/6w 001 Jo S0P MO| € Je Buiyblom (p|o SeaM
poojq Bunseyt ‘Auanoe “(DN) [023u00 HJIND stes o1egela 80-N -t dnoio Z1-01) Skel oegeIp
olwe2A|6odAy 1usjod paligiyxe [ewsou se pajeubisap sjel Mg Jo B3/6w 005 (dnD) uieroad paonpul-uiooiozoydais (1202)
M4 jo B%/6w 006G ¥e HdND S}99M 8 OIBgeIPUON 80 — N i1 dnoun  yjiw [pweod+sies onageld ‘80—N € dnoin ‘8v—N e Jo ey
uonuUaAIdUI
sawoonQ jJo uoneing dno.b jo43uo) dno.ib uonuaniaiu| saloads jabue] (1eah) Apmis

(penupuo) 11 ajqeL



https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/weight-gain

e 2 diabetes mellitus

80UB]SISal UIINSUI PaTBWIISS-]USWISSASSE [8POW SISBISOSWOH HI-YINOH ‘epndad-9 :gD ‘esoon|f poolq Bunsed :ng- ‘ebesop [aas-UbiH :H-HdIND ‘@besop [8A8]-PIN :IN-HAIND

‘aBesop [aA8]-M0T :T-HdIND ‘eresAjoipAy uisloid yjiw [swe) :HJIND ‘1581 8oueIa|o] 8s0on|B [BIO 11190 ‘|oi8lsejoyd uieioidodi Aususp ybiH :0-1QH ‘@Seulwesuel] suluBly 1TV
‘eseulWESURJ) BjelRdSY | SV ‘|oJalsajoyo uieloidodi| Aususp moT :0-1a7 ‘epuedAiBul D] ‘dind Iniy IpIS :d4S ‘UI0010Z0idens (71 ‘Ulo0j0ZojdallSylM M[IW [ewe) (71 SeD ‘000 Mjiw
jpwen :Juonen ‘uojozoldansyim ulnsu) “SgN| ‘uoojozoydais yum gy sinelq snyjoeqoloeT :zSOVY] ‘uoolozoidans yim “Ctsgy sineiq snjioeqoioeT LSOV ‘SiAaiq snjjioeqooeT
:s1n84q 7 ‘1opmod SBABS| JUIW %G| YIIM PBIILIO] X[IW [aWed pajuswio :ZINND4 ‘Jepmod SeABs| UIW %0 | YIIM PaliILIO) YjIW [SWED pajuswlad : LNINDL ‘Jepmod sanes| abes 9,6 | yim
PONILIO} Y|IW [BLUBD pauBLLB) :ZSINO ‘Jopmod senes] B.S %0 | UiiM PaLIHO) I [aLBD pajusLieS :LSIND4 WUBlem Apog 1\ g SHiil [owed pejuswlaS {NO “UigoBoway paleoklD 0L YaH

(peuswalddns "S)98M g [eUOILIPPE JO} W g
uou-oageIp) ‘GL—N ‘g dnoly) 0} pasealoul Usy} SEM 9SOp 8y "SH9OM g 6 00z pue
O-1aHlpue ‘O-1a1A T °0-1a1 T (peyuswalddns uou- oy Jw | Buisn Ajrep yjiw [sweo jo 091 usamiag Buiybieom
‘0L T ‘esoon|f pooiq T -g dnoin SHoeM ¢ OlegeIp-uou)’ GL—N ‘| dnoin i | ‘GL-N (peonpul -oieqelp) € dnoln  sjel ouige Jeisim ‘GL-N  (€102) e Jo es|

(Rep/m “q B3 pun g1) uonoalur “d'r- Aq
unnsul Yum pateal siel onaqeld ‘8N :AD

S|eA| aulunealoTpue ploe ("m-q Bx/6w 09)
oun 1 ‘eaintseplieok|buytpue Z1S Yum pajoalul dnoib A
loJasejoyo-urejoidodi| Aysuep [013u00 oegeIg ‘8N :IIID IBWEO LM P3} Sel oldqeId '8-N"AID (6 ggz-00z) Stel JaISIM
ybiyTpue uieroidodi| Alisusp moj (perealy sjo1yan) ‘'sAep Og 1o} ouliqje ajew paonpul
1 ‘|oJaisajoyotesoon|b pooiq T SAEp 0g  SleJ [0JJUOD [BUWION ‘8—N |9  M[IW [BWED Yum paj} Slel [ewlIoN ‘8—N 1D —uioojozoydans 0y—N  (S10g) qobeleg
“auldipayiN
pereaiun Bsy/Buw o +uiwiogiay Bx/Bw 001 yim
‘papeol-ljes g—N :|| dnoi  pasop Ajjelo ‘papeoj-ijes ‘8—N :A| dnoin 6 0220/ 1
HI-VINOH (dnosb (Rep/By/w G) iiw jpwey  usamiaq Bulyblom siel (9102) 1B 10
T ‘unsur 1 ‘esoon|b wnies 1 S)99M 9  |0JjU09) [ewlou ‘g—N :| dnoio yum pajeal} papeol-jjes ‘g—N ||| dnoin ouiqje Jeisip\ 2€-N eleseurep
(Aep/asnow/r 0G2)
Jalem pI||isip palalsiuipe
901w onagelp :g dnolo Rep/Mosez 6 0e—5gz Buiybiom ao1w
Aep/esnow/ 1 0Ge) Jorem ur paajossip wybrem Apoq Bx/6w 001) (9/g1vd) onegelp ejews)
ulinsui pue asoon|b pajjisip palalsiuiwpe swep uieloid Asyp |owe) painjeusp-uou paonpul-ui0jozoldalls (9102)
poo|q JO S|oAd| palolsay yuow | [0Jju0d onagelp-uou ;| dnoln ‘(01w onagelp) ‘01—N :g dnoin 0e—N /e }e pnowyep
uonUAAIBUI
sawooINQ jo uoneing dnoub j043u0) dnoub uonuaaialu| sal1oads 1ab.e ] (1eah) Apnis

(penunuoy) 1| ajqeL

Asian Journal of Pharmaceutics * Apr-Jun 2025 ¢ 19 (2) | 479




Table 2: Overview of studies on the effects of camel milk supplementation on type 2 diabetes mellitus in

different clinical trials

Study (year) Target Intervention Control group  Duration of Outcomes
population group intervention
Margdarinejad n=50 N-25 Camel N — 25 Cow milk 8 weeks | HbA1c, | TG concentration
et al. (2021) milk 500ml/day 500 mL/day
Zheng et al. n=27, N-14 Camel N-13 Cow milk 4 weeks | Fasting blood glucose,
(2021) 35-68 years  milk powder powder | 2-h postprandial blood glucose,
(10 g twice a | Serum content of total
day) cholesterol | Serum content of resistin
and|lipocalin-2, | adi- pokines
tamylin andtGLP-1
Fang et al. n=28, N—-14, camel N—-14, Camel 4 weeks |Fasting blood glucose, |Serum
(2020) 35-68 years  milk powder milk powder content of TC, | Cardiovascular risk
containing (TC/HDL-C), | Inflammatory cytokines
BBAG6 at a (IL-6, MCP-1) and adipokines
dose of 2x1010 (adiponectin, resistin,
viable cells lipocalin-2, adipsin)
Ejtahed etal.  n=20, N-11,500 mL  N-09, 500 mL 2 months 1Serum insulin, No significant changes
(2015) 20-70 years  Camel milk Cow milk in FBS, Lipid profile and blood

pressure

HbA1c: Glycated hemoglobin, TG: Triglyceride, GLP-1: Glucagon like peptide1, TC: Total cholesterol, HDL-C: High density lipoprotein
cholesterol, MCP-1: Monocyte chemoattractant protein-1, FBS: Fasting blood sugar

Ejtahed et al. conducted a single-blinded controlled clinical
trial with 20 T2DM patients, randomly assigned to either
a camel milk or a cow milk group. The camel milk group
consumed 500 mL daily for 2 months, while the control
group consumed the same quantity of cow milk. At the end
of the study, insulin concentration significantly increased in
the camel milk group, indicating improved insulin sensitivity.
However, no significant differences were observed in fasting
blood sugar, lipid profile, or blood pressure between the
two groups. While camel milk did not show a substantial
impact on these parameters, it did lead to a favorable change
in insulin levels, suggesting its role in improving insulin
function in T2DM patients.3!

Margdarinejad et al. performed a case-control clinical trial
involving 50 T2DM patients, divided into intervention and
control groups. The intervention group consumed 500 mL
of camel milk daily for 8 weeks, while the control group
received cow milk. At the study’s conclusion, the camel
milk group demonstrated a significant decrease in HbAlc
and TG levels, which are key markers of long-term glycemic
control and lipid metabolism. These results further support
the beneficial effects of camel milk on glycemic control and
lipid profile in T2DM patients.?

CONCLUSION

In conclusion, the body of evidence suggests that camel
milk can play a positive role in managing type 2 diabetes by
improving glycemic control, enhancing insulin sensitivity, and
optimizing lipid metabolism. The findings from these studies
provide promising insights into camel milk as an adjunctive
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treatment for diabetes. However, more empirical and wide-
ranging studies are needed to confirm these results and further
explore the mechanisms underlying camel milk’s therapeutic
effects. With its potential to improve both metabolic and
inflammatory markers, camel milk may serve as an important
dietary intervention for individuals with T2DM.
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