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Abstract | It is generally known that the milk of Arabian camels helps to maintain good health and is commonly
applied in conventional medicine to cure a number of ailments. In this investigation, we delivered fresh milk from Ara-
bian camels to adult male rats that had been given STZ to induce diabetes. Three groups of ten adult male Albino rats
each were created at random from the thirty total animals. Control group was given ordinary food and free water, the
STZ-Diabetes group received one (ip) injection of streptozotocin (40 mg/kg), and the STZ-diabetes+Camels’ Milk
group received a STZ injection (40 mg/kg) along with daily (ad /ibitum) bottled camel milk for 28 days. Zero time, one
day, one week, two weeks, three weeks, and day 28 following STZ injection were used to monitor fasting blood glucose,
insulin, and glucagon. Animals were sacrificed on day 28, and tissues were collected for immunohistochemical iden-
tification of pancreatic cells that produce insulin and glucagon. Based on our results, none of the research parameters
significantly differed across the groups on day 0. Days 1 through 28 showed that STZ-Diabetes group had the upper-
most blood glucose level with lowermost blood insulin among the study groups as a result of the induction of diabetes.
Comparing the STZ group to the control and camels’milk groups, the blood glucagon level was the highest in the STZ
group. Comparing the diabetes group to other groups, immunohistochemical analysis revealed a significant reduction
in insulin secretion cells. In contrast, considerably more glucagon-producing cells were seen in the STZ group. Data
from the camel milk group demonstrated its capacity to lessen the effects of STZ, but it did not completely eliminate
the consequences of diabetes as there were still some disparities between the camel milk group and the control group.
In conclusion, although camel milk didn’t completely restore the body’s health condition, our research showed that it

significantly ameliorated the adverse effects caused by diabetes.
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INTRODUCTION blood glucose levels, which is brought on by the pancre-

as’ insufficient or ineffective release of insulin. It has been
iabetes, as one of the most communal endocrine syn- found to harm a number of bOdy functions (Isma11 et 211.,

drome, affects a respectful percentage of population 2009). Localized inflammation in pancreatic tissue is one
around the world. It is brought on by a spike or drop in of the hallmarks of diabetes, which is followed by the se-
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lective death of beta cells. (Arora et al., 2009). More than
4,500 years ago, in the Southern region of Arabia, cam-
els (Camelus dromedarius), an animal rose in the desert,
were first domesticated (Bulliet, 1990). Initially utilized
as a mode of transportation, camels also provided com-
munities with meat, milk, and fur as well as opportuni-
ties for tourism, agricultural employment, competitions,
and beauty pageants (Burger et al., 2019) and (Gebreyo-
hanes and Assen 2017). Consumers can obtain nutrients
and health advantages from camel milk (Alhaj and Kanhal,
2010) and (Hammam 2019). Camels’ milk is a dense white
colour, and it has a little salty flavor (Yadav et al., 2015).
Camel milk has a generally similar composition to that of
cow’s milk in terms of lactose, fat, and protein (Berhi et
al., 2017). Camel milk has been found in studies to have
promising nutritional benefits that can improve diabetes
treatment (Malik et al., 2012). According to (Agrawal et
al., 2011) camels’ milk is effective and safe for improving
blood glucose management, greatly reducing the need for
people with type 1 diabetes to take as much insulin. Abdal-
la, (2014) compared the group consuming camel milk to
those receiving standard treatment for juvenile diabetes in
a study carried out in India. It was proven that those who
drank camel milk had considerably lower HbA1C values.
In the present research, we examine the role of camel milk
in the treatment of diabetes caused by STZ.

MATERIAL AND METHODS

AnNvAL USE

We maintain temperature at (22°C). 30 adult male Albino
Wistar rats were kept in light/dark of twelve hours cycles.
The treatment of the animals was done in compliance with
the Ethical Committee of Animal Care’s policy.

EXPERIMENTAL DESIGN

Thirty rats were assigned to three groups of ten animals.
'The groups were as follows:

Control group had a unrestricted chow and water.
STZ-Diabetes group received one (ip) injection of strepto-
zotocin (40 mg/kg) on day0

STZ-diabetes+Camels’ Milk group received a STZ injec-
tion (40 mg/kg) on day0 along with daily camel milk for
28 days

Daily samples of camel milk were taken from a farm in the
Al-Muthanna Province of Iraq and stored in designated
bottles for (ad libitum) feeding of STZ-diabetic animals.

LABORATORY ANALYSIS

Blood Glucose, Insulin, And Glucagon: Glucose strips
and an AlphaTrak glucometer were used to measure blood
glucose levels. Following the manufacturer’s instructions,
Crystal Chem’s Ultra Sensitive Rat Insulin and glucagon
kits were used.

IMMUNOHISTOCHEMISTRY

Harvested pancreatic tissues were preserved for fixation
in neutral formalin. Tissues from the pancreas were thor-
oughly treated, including clearing, embedding, and dehy-
dration. Sections were cut at 6 pm and then paraffin was
removed by using xylene for 20,15, and 10 minutes. Finally,
the tissue was rehydrated using different ethanol concen-
trations (from 100% to 50%). The antigens were retrieved
after they had been heated to 95°C. Primary antibodies
against insulin and glucagon were incubated on pancreatic
slices from various groups for an overnight period at 4 °C
after dilution with 2% bovine serum albumin in phosphate
buffer saline (PBS). The secondary antibody was added and
kept for one hour at (22 oC). Slides were mounted using
per mount prolong media after being counterstained with
DAB (3,3-Diaminobenzidine). Ten random images were
captured at a 20X magnification, and Image] software was
used to calculate staining intensity (Al-Yasari et al., 2022).

STATISTICAL ANALYSIS

GraphPad Prism 8.4.3 and utilizing ordinary one-way-
ANOVA and two-way-ANOVA were used to analyze the
data collected in this study. P value (<0.05) considered sta-
tistically significant.

RESULTS

Broobp GLucOSE, INSULIN, AND GLUCAGON ON DAy
0:

Figure (1) demonstrates that there is no difference (P>0.05)
in any of the measurements of glucose, insulin, or glucagon
between the groups when compared to the control group
or among themselves. Day 0 of the treatment is expected to
show no improvement because STZ has not yet injected.

Figure 1: Day 0 shows no change (P>0.05) among groups
regarding blood (glucose, Insulin, and Glucagon): Control:
Chow and water (ad /ibitum), STZ-Diabetes: STZ (40mg/
kg) on day0, STZ-Diabetes+Camels’ Milk: STZ (40mg/
kg) on day0 followed by administration of camels’ milk.
Ordinary one-wayANOVA and Newman-Keuls post hoc.
N=10.
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Broobp GLucosE, INSULIN, AND GLUCAGON ON DAy
1 (ONE DAY AFTER STZ INJECTION AND CAMELS’
MILK ADMINISTRATION)

Figure 2 displays the data gathered for the STZ-Diabe-
tes and STZ-Diabetes+Camels’ Milk groups one day after
STZ injection and compares the results with the control
and with each individual group. The STZ injection caused
blood glucose and insulin levels to rise (***P<0.0001 and
*P<0.05) in STZ- Diabetes and STZ-Diabetes+Camels’
Milk groups compared to the control group. As demon-
strated below, there was no difference in the blood gluca-
gon level across groups. We didn’t find any difference be-
tween STZ-Diabetes and STZ-Diabetes+Camels’ Milk
groups regarding all the parameters we have detected in
Figure 2.

Figure 2: Day 1 shows the effect of STZ injection on
blood (glucose, Insulin, and Glucagon): Control: Chow
and water (ad libitum), STZ-Diabetes: STZ (40mg/kg) on
day0, STZ-Diabetes+Camels’ Milk: STZ (40mg/kg) on
day0 followed by administration of camels’ milk. Ordinary
one-wayANOVA and Newman-Keuls post hoc. N=10.

Figure 3: Day 7 shows the effect of STZ injection and
Camels milk on blood (glucose, Insulin, and Glucagon):
Control: Chow and water (ad libitum), STZ-Diabetes:
STZ (40mg/kg) on day0, STZ-Diabetes+Camels’ Milk:
STZ (40mg/kg) on day0 followed by administration of
camels’ milk. Ordinary one-wayANOVA and Newman-
Keuls post hoc. N=10.

BLooD GLUCOSE, INSULIN, AND GLUCAGON ON DAy
7 (ONE WEEK AFTER STZ INJECTION AND CAMLES’
MILK ADMINISTRATION)

Data obtained from research groups revealed that blood
glucose levels in treatment groups in contrast with control
group one week after STZ injection (**P<0.01 and P<0.05,
respectively). In contrast with control animals, blood in-
sulin levels of STZ-Diabetes and STZ-Diabetes+Cam-
els’ Milk groups had a dramatic decrement (*** P<0.001).
Blood glucagon readings in all groups hasn’t shown any
difference (Figure 3).

BLooD GLUCOSE, INSULIN, AND GLUCAGON ON DAy
14 (Two WEEKS AFTER STZ INJECTION AND CAMLES’
MILK ADMINISTRATION)

In all study groups, the impact of camel milk and STZ
injection on glucose homeostasis is shown in Figure 4 on
day 14. Unlike control and STZ-Diabetes+Camels’ Milk
groups, there was a substantial (***P<0.0001) rise in glu-
cose levels in the STZ-Diabetes group. STZ-Diabetes+-
Camels’ Milk still has higher blood glucose levels than
what is found in control group (***P<0.0001). Blood in-
sulin levels in STZ-Diabetes and STZ-Diabetes+Camels’
Milk groups considerably decreased (P<0.0001). Blood
glucagon data showed that the STZ-Diabetes group, sig-
nificantly, had the greatest level (***P<0.001 and *P<0.05).

Figure 4: Day 14 shows the effect of STZ injection and
Camels milk on blood (glucose, Insulin, and Glucagon):
Control: Chow and water (ad /libitum), STZ-Diabetes:
STZ (40mg/kg) on day0, STZ-Diabetes+Camels’ Milk:
STZ (40mg/kg) on day0 followed by administration of
camels’ milk. Ordinary one-wayANOVA and Newman-
Keuls post hoc. N=10.

BLoop Grucosk, INsuLiN, AND GLucAGON ON
DAy 21 (THREE WEEKS AFTER STz INJECTION AND
CAMLES’ MILK ADMINISTRATION)

All study groups had their blood glucose, insulin, and
glucagon levels tested. Comparing STZ-Diabetes group to
the control and STZ-Diabetes+Camels’ Milk groups, the

blood glucose level in STZ-Diabetes group was consid-
erably higher (***P<0.0001). Compared to STZ-Diabe-
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tes group, camel milk significantly (***P<0.0001) lowers
blood glucose levels. Insulin measurements were statis-
tically (***P<0.0001) lower in STZ-Diabetes and STZ-
Diabetes+Camels’ Milk groups compared to the control
group. In comparison to the control and STZ- Diabetes+
Camels’Milk groups, STZ-Diabetes group has the highest
blood glucagon. Interestingly, camel milk increased blood
glucagon levels to the point where there was no change

(P>0.05) between the control and STZ-Diabetes+Camels’
Milk groups (Figure 5).

Figure 5: Day 21 shows the effect of STZ injection and
Camels milk on blood (glucose, Insulin, and Glucagon):
Control: Chow and water (ad libitum), STZ-Diabetes:
STZ (40mg/kg) on day0, STZ-Diabetes+Camels’ Milk:
STZ (40mg/kg) on day0 followed by administration of
camels’ milk. Ordinary one-wayANOVA and Newman-
Keuls post hoc. N=10.

BrLoop Gurucosg, INsuLiN, AND GLucAGON ON
DAy 28 (Four WEEKS AFTER STZ INJECTION AND
CAMLES’ MILK ADMINISTRATION)

To assess the effectiveness of camel milk in treating STZ-in-
duced diabetes, blood samples were taken on day 28 and
tested for glucose, insulin, and glucagon levels. In contrast
to the STZ-Diabetes group, the camel milk-treated group
(STZ-Diabetes+Camels’ Milk) had considerably lower
blood glucose levels (****P<0.0001) than the STZ-Dia-
betes group. Amazingly, compared to the STZ-Diabetes
group, camel’s milk considerably (***P<0.0001) increased
blood insulin levels. As predicted by the data gathered on
day 21, camel milk entirely improved the blood glucagon
level, and as can be seen in the histogram, no change be-
tween STZ-Diabetes+Camels’ Milk and control groups
(Figure-6). To summarize, Figure 7 shows the overall
influence of camels’ milk in diminishing the effects of
STZ-induced diabetes. STZ-Diabetes group (red-square)
had the highest blood glucose level, whereas the control
group (black-dotted) had the lowest. On the other hand,
the STZ-Diabetes group had the greatest glucagon curve
and the lowest insulin curve. The fact that STZ-Diabe-
tes+Camels’ Milk was in the middle of all curves indicates
that camel milk has a favorable effect on minimizing the
negative effects of STZ-induced diabetes on overall body

health.

Figure 6: Day 28 shows the effect of STZ injection and
Camels milk on blood (glucose, Insulin, and Glucagon):
Control: Chow and water (ad libitum), STZ-Diabetes:
STZ (40mg/kg) on day0, STZ-Diabetes+Camels’ Milk:
STZ (40mg/kg) on day0 followed by administration of
camels’ milk. Ordinary one-wayANOVA and Newman-
Keuls post hoc. N=10.
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Figure 7: Curves represent blood glucose, insulin, and
glucagon levels during the experiment. Glucose;Inter-
action:F(10,60)=9.97,P<0.0001, Time:F(5,60)=22.65,
P<0.0001,andTreatment:F(2,12)=187.49,P<0.0001,-
Insulin;Interaction:F(10,75)=16.27,P<-
0.0001,Time:F(5,75)=38.25, P<0.0001, and
Treatmentent:F(2,15)=7.96,P=0.0044,and Glucagon,In-
teraction:F(10,60)=3.52,P=0.0011,Time:F(5,60)=4.08,P=
0.0030,and Treatment:F(2,12)=3.71,P=0.0558, respective-
ly (two-way ANOVA) and Bonferroni posttests. N=10.
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IMMUNOHISTOCHEMISTRY RESULTS

IHC detection of insulin and glucagon in pancreatic tis-
sues is shown in IHC sections and histograms. In com-
parison to the control group, the insulin staining intensi-
ty was lowest in the STZ-Diabetes group. Compared to
STZ-Diabetes, the insulin intensity in the STZ-Diabe-
tes+Camels’ milk group considerably increased (**P<0.01).
STZ- Diabetes group had the greatest levels of glucagon
(*P<0.05) compared to the control and STZ-Diabetes+-
Camels’ Milk groups. Remarkably, control and STZ-Dia-
betes+Camels’ Milk groups showed no difference between
them (Figure-8).

(=]

]

2

Inmulin Intensity image J)
s
Glueagon intensity (Image J)

Figure 8: IHC of pancreatic tissues showed that the
intensity of insulin and glucagon staining in Control:
Chow and water (ad libitum), STZ-Diabetes: injected
with single dose of STZ 40mg/kg) on day0, STZ-
Diabetes+Camels’ Milk: STZ )40mg/kg) on day0 followed
by administration of camels’ milk. . a. Control-insulin,
b. STZ-Diabetes-insulin, c. STZ-Diabetes+Camels’
Milk-insulin, d. Control-glucagon, e. STZ-Diabetes-
glucagon, f. STZ-Diabetes+Camels’ Milk-glucagon, g and
h: Histograms showing means and SEM of insulin and
glucagon, respectively. One way ANOVA and Newman-
Keuls Multiple Comparison Test, N=10 *P<0.05 and
“P<0.01. (20X magnification)

DISCUSSION

The dromedary, also known as the one-humped or Ara-
bian camel (Camelus dromedarius), is found in the arid
and desert regions of Africa and Asia, where it serves as
a source of meat and milk for the Bedouin people who
live in the desert. These people live in harsh climates with
limited access to water and food (Omer & Eltinay, 2008).
In contrast to other milk-producing animals, camels can
survive in harsh environments with high temperatures,
draughts, and a shortage of grasses while still producing
milk with excellent nutritional value (Omer & Eltinay,
2008). On day 0, there was no any difference among the
groups as expected since the experiment has not yet be-
gun. The data collected on dayl, one day after injection
of STZ (40 mg/kg) showed high level of blood glucose
as a sign of STZ-induced diabetes and that comes in an
agreement with (Deeds et al., 2012) and (Al-Yasari et al.,
2022). STZ is a broad-spectrum antibiotic that is especial-
ly harmful to the pancreatic beta-cells that make insulin. It
is also utilized to treat -cell pancreatic tumors because to
its selective toxicity (Szkudelski, 2001). The high blood in-
sulin that was observed along with hyperglycemia on day 1
was agreed with Lenzen, 2008. STZ (streptozotocin), STZ
damages pancreatic cells and results in hypoinsulinemia
and hyperglycemia. The STZ can result in diabetes in one
of two ways, depending on the dosage. Due to its structural
similarity to glucose, STZ can attach to the GLUT2 glu-
cose transporter receptor, which helps explain why some
cell types preferentially accumulate the molecule (Lenzen,
2008). We found that STZ leads to high glucagon levels as
it is demonstrated previously. Dusaulcy and his colleagues
show that the primary causes of the higher glucagonemia
in diabetic animals was due to an increase in glucagon
release and biosynthesis. Additionally, some genes that
encode proteins essential for glucagon production and se-
cretion, beta cell differentiation, and putative stress signals
like the glucagon receptor are found to be related to gluca-
gon level (Dusaulcy et al., 2016). We discovered that camel
milk has the effect to mitigate the STZ-induced altera-
tions in blood glucose, insulin, and glucagon in addition to
histological detection of insulin and glucagon. Camel milk
may offer beneficial nutritional qualities that can help with
diabetes treatment, according to several studies (Kaskous,
2016, Hadef et al., 2022, Malik et al., 2012). According to
previous work, camels’ milk is effective and safe to improve
long-term blood glucose management, greatly reducing
the need for people with type 1 diabetes to take as much
insulin (Agrawal et al., 2011). Additionally, camel milk in-
sulin can be encapsulated into micelles and guarded against
proteolysis (Jilo and Jilo, 2016). Because it is enclosed in
nanoparticles, the human body can easily absorb it and
transfer it to the bloodstream. Camel milk is beneficial in
improving glucose homeostasis among diabetics according
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to Khan and Alzohairy (2011). Treatment with camel milk
improved the lipid profile, serum insulin, and blood sugar
levels in diabetic animals. The high concentration of insu-
lin and insulin-like proteins, which might boost the acti-
vation of insulin receptors, may play a possible beneficial
function in the management of diabetes. It might be due
to fewer carbohydrates, which is advantageous for those
with diabetes, as well as a lesser amount of lactose, which is
responsible for the rise in blood sugar levels.

CONCLUSION

Our research showed that camel milk has powerful, secure
anti-diabetic properties. Those discovering promising a fu-
ture application of camel milk as a supplementary or even
substitute natural product to enhance the diabetes-relat-
ed health status markers. More investigation is required
to determine the precise mechanism through which the
amelioration effects are obtained.

ACKNOWLEDGMENTS

We would like to express our gratitude to Al-Muthanna
University for the support and direction during the execu-
tion of this research.

CONFLICT OF INTEREST

No any conflict of interest.

NOVELTY STATEMENT

'The specific objective and novelty of this work is to
explore the medical uses of Arabian camels’ milk

as a natural product, which has a wide range of
practical applications. Along with its accessibility and
approachability.

AUTHOR CONTRIBUTION

All authors contributed equally.

REFERENCES

Abdalla KO (2014). An overview of the therapeutic effects of camel
milk in the treatment of type 1 diabetes mellitus. Biomol.
Res. Therap., 3: 118-124. https://doi.org/10.4172/2167-
7956.1000118

Agrawal RP, Jain S, Shah S, Chopra A, Agarwal V (2011). Effect
of camel milk on glycemic control and insulin requirement
in patients with type 1 diabetes: 2-years randomized
controlled trial. European J. Clin. Nutrit., 65(9): 1048-1052.
https://doi.org/10.1038/¢jcn.2011.98

Al Kanhal HA (2010). Compositional, technological and

nutritional aspects of dromedary camel milk. Int. DairyJ., 20
(12): 811-821.https://doi.org/10.1016/j.idairyj.2010.04.003
Al-Yasari A,Jabbar S,Cabrera MA, Rousseau B, Sarkar DK (2021).
Preconception alcohol exposure increases the susceptibility
to diabetes in the offspring. Endocrinology., 162(1):
bqaal88. https://doi.org/10.1210/endocr/bqaal88

Arora S, Ojha S K, Vohora D (2009). Characterisation of
streptozotocin induced diabetes mellitus in swiss albino
mice. Global J. Pharmacol., 3(2): 81-84.

Berhe T, Seifu E, Ipsen R, Kurtu MY, Hansen EB (2017).
Processing challenges and opportunities of camel
dairy products. Int. J. Food Sci.,, 17-20. https://doi.
org/10.1155/2017/9061757

Bulliet RW (1990). The camel and the wheel. Columbia
University Press.

Burger PA, Ciani E, Faye B (2019). Old World camels in a
modern world—a balancing act between conservation and
genetic improvement. Anim. Genet.,, 50(6): 598-612.
https://doi.org/10.1111/age.12858.

Deeds MC, Anderson JM, Armstrong AS, Gastineau DA,
Hiddinga HJ, Jahangir A, Kudva YC (2011). Single dose
streptozotocin-induced diabetes: considerations for study
design in islet transplantation models. Laborat. Anim., 45(3):
131-140. https://doi.org/10.1258/1a.2010.01009

Dusauley R, Handgraaf S, Heddad-Masson M, Visentin F, Vesin
C, Reimann F, Gosmain Y (2016). a-Cell dysfunctions and
molecular alterations in male insulinopenic diabetic mice are
not completely corrected by insulin. Endocrinology., 157(2):
536-547. https://doi.org/10.1210/en.2015-1725

Gebreyohanes MG, Assen AM (2017). Adaptation mechanisms
of camels (Camelus dromedarius) for desert environment:
a review. J. Vet. Sci. Technol., 8(6): 1-5. https://doi.org
/10.4172/2157-7579.1000486

Hadef L, Hamad B, Aggad H. (2022). Risk factors associated
with subclinical mastitis and its effect on physico-mineral
features of camel milk. Trop. Anim. Health Prod., 54(4):
224 https://doi.org/10.1007/s11250-022-03220-9

Hammam AR (2019). Compositional and therapeutic properties
of camel milk: a review. Emirates J. Food Agricult., 148-152.
https://doi.org/10.9755/ejfa.2019.v31.i3.1919

Ismail MY, Yaheya M (2009). Clinical evaluation of antidiabetic
activity of Trigonella seeds and Aegle marmelos leaves. World
Appl. Sci. J., 7(10): 1231-1234.

Jilo K, Jilo K (2016). Chemical composition and medicinal values
of camel milk. Int. J. Res. Stud. Biosci., 4(4): 13-25.

Kaskous S (2016). Importance of camel milk for human
health. Emirates J. Food Agricult., 158-163. https://doi.
org/10.9755/ejfa.2015-05-296

Khan A, Alzohairy M (2011). Hepatoprotective effects of camel
milk against CCl4-induced hepatotoxicity in Rats. Asian
J. Biochem., 6(2): 171-180. https://doi.org/10.3923/
jb.2011.171.180

Lenzen S (2008). The mechanisms of alloxan-and streptozotocin-
induced diabetes. Diabetologia, 51(2): 216-226. https://doi.
0rg/10.1007/s00125-007-0886-7

Malik A, Al-Senaidy A, Skrzypczak-Jankun E, Jankun J (2012).
A study of the anti-diabetic agents of camel milk. Int. J.
Molecul. Med., 30(3): 585-592. https://doi.org/10.3892/
{jmm.2012.1051

Omer HR, Eltinay, AH (2008). Chemical composition of
camel’s colostrum and milk in United Arab Emirates. Arab
Universities J. Agricult. Sci., 16(1): 127-134. https://doi.
0rg/10.21608/ajs.2008.14620

November 2023 | Volume 11 | Issue 11 | Page 1762

%0 .
Qals Links
OResearchers


 https://doi.org/10.4172/2167-7956.1000118 
 https://doi.org/10.4172/2167-7956.1000118 
https://doi.org/10.1038/ejcn.2011.98
https://doi.org/10.1016/j.idairyj.2010.04.003
https://doi.org/10.1210/endocr/bqaa188
https://doi.org/10.1155/2017/9061757
https://doi.org/10.1155/2017/9061757
https://doi.org/10.1111/age.12858
https://doi.org/10.1258/la.2010.010090
https://doi.org/10.1210/en.2015-1725
http://dx.doi.org/10.4172/2157-7579.1000486
https://doi.org/10.1007/s11250-022-03220-9 
https://doi.org/10.9755/ejfa.2019.v31.i3.1919
https://doi.org/10.9755/ejfa.2015-05-296
https://doi.org/10.9755/ejfa.2015-05-296
https://doi.org/10.3923/ajb.2011.171.180
https://doi.org/10.3923/ajb.2011.171.180
https://doi.org/10.1007/s00125-007-0886-7
https://doi.org/10.1007/s00125-007-0886-7
https://doi.org/10.3892/ijmm.2012.1051
https://doi.org/10.3892/ijmm.2012.1051
https://dx.doi.org/10.21608/ajs.2008.14620

OPEN 8ACCESS

Advances in Animal and Veterinary Sciences

SzkudelskiT (2001).The mechanism of alloxan and streptozotocin
action in B cells of the rat pancreas. Physiolog. Res., 50(6):
537-546.

Yadav AK, Kumar R, Priyadarshini L, Singh ] (2015).

Composition and medicinal properties of camel milk: A

Review. Asian J. Dairy Food Res., 34(2): 83-91. http://

dx.doi.org/10.5958/0976-0563.2015.00018.4

Zahra HK, Ismail B, Wahiba B (2021). Physico-Chemical
Analysis and Microbiological Quality of Raw Camel Milk
Produced by Targui breed in Adrar region of Algeria. South
Asian ] Exper. Biol, 11(2):190-198. https://doi.
org/10.38150/sajeb.11.

November 2023 | Volume 11 | Issue 11 | Page 1763

.0 .
Qols Links
OResearchers


http://dx.doi.org/10.5958/0976-0563.2015.00018.4
http://dx.doi.org/10.5958/0976-0563.2015.00018.4
https://doi.org/10.38150/sajeb.11
https://doi.org/10.38150/sajeb.11

