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ةیشاغلا ةروص  )تقلح فیك لبلإا ىلإ نورظنی لافأ ( :يلاعت لاق•

“Do they not look at the camels, how they are created?”

ھیلعاللهىلصيبنلاىلعاومدقةنیدملانمًاطھرناسنأنع
انداضعأتشھترإواننوطبتمظعفةنیدملاانیوتجاانإ:اولاقفملسو
اوبرشیفلبلإايعارباوقحلینأملسوھیلعاللهىلصيبنلامھرمأف
.مھناولأومھنوطبتحلصىتحاھلاوبأواھنابلأنم

 يراخبلا هاور



Medicinal uses of camel milk & urine

• Anti-cancer 

• Antithrombotic without systemic 
anticoagulation

• Pathological Angiogenesis (DR, AMD,..)

• Anti-Sickling / Antiadhesive in Sickle Cell



Medicinal uses of camel Urine/Milk – cont.

Drug actions against cancer

Anti-proliferative

Cutting blood supply to tumor cells
(anti-angiogenesis)

Immunotherapy/  
Immune modulations





Faten A. Khorshid

Findings: 2009 
• PMF (extract of PM 701: Sterile natural product) and its sub-

fractions:   

• Variable and notably high cytotoxic activity against the  tested cell 
lines:

hepatocellular carcinoma (HEPG2),
colon carcinoma (HCT 116) and 
human glioma (U251) cells.
Lung cancer cells
Leukemic cells
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Heparin Depolymerization Processes in 
LMWH Preparations

•How is the endogenous heparin chain 
depolymerized? 

ATIII = antithrombin III
Pentasaccharide is the smallest sequence that has affinity for 

ATIII 

O

O

O

NHAc

OH OH

OH

O

O

O
OSO3Na

OSO3Na

COONa
OH

O

OSO3Na

OH

NHSO3Na

O

O

OSO3Na

COONa
OH

O

OSO3Na

OH

NHSO3Na

O

O O O

A HD
ATIII "core binding domain"

O

O

O

OSO3Na

OH

NHSO3Na OH

COONa
OH

O
COONa
OH

OSO3Na

O
O

O

OSO3Na
COONa

OSO3Na

NHSO3Na

Xa

II a

ATIIIHeparin-binding site



LMWHS
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Minutes
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00

Disposal 3-6 min 6-10 min 10-13 min 13-20 min 20-24 min 24-30 min 30-37 min

Time-schedule for camel urine fraction collection (Fractions 1-7). An aliquot 
of 30 µl camel urine was injected onto a normal (NH3) HPLC column and 
eluted with 95% acetonitrile at 1 ml/min. The fractions were collected on the 
time-schedule. The fractions at same time period from three injection (90 µl 
of urine in total) were pooled and dried by lyophilization.



Angiogenesis



Fraction 7 LMWH

control Breast cancer

Fraction 6

Fraction 2

Fraction 5

Fraction 4

Representative illustration for the effect of HPLC-SEC separated camel 
urine  fractions (1-7) versus LMWH on human chemo-resistant breast 

cancer cells (MCF7-Doxorubicin resistant) tumor angiogenesis in the CAM 
model 



Effect of HPLC-SEC separated camel urine  fractions (1-7) on 
human chemo-resistant breast cancer cells (MCF7-Doxorubicin 
resistant) tumor angiogenesis in the CAM model 
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R MA    angle

Control 9.6 55.4 59.1

Lactating Camel (LC) 14.7 4.8 2.9

Virgin Camel (VC) 16.1 2.4 2.1

Pregnant Camel (PC) 5.8 10.7 12.5

Control

LC
VC
PC

Illustrate the anti-
coagulant activity of 
GAGs camel bio 
products  in various 
camel urine 

Effect of Camel Urine Fractions on human Clot Kinetic Using TEG 



Multiple Pathways Targeted by UFH/LMWH and S-
NACH
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Anti-inflammatory
Block NFkB

Anti-Complement

Anti-adhesion
P, L, E selectins

Anti-coagulation
IIa
Xa

Anti-angiogenic
VEGF
FGF
HGF

Anti-inflammatory
Block NFkB

Anti-Complement

Endothelial
relaxation

↑NO

Anti-thrombotic
Block TF/VIIa

↑TFPI

S-NACH (Vascular affinity)
Camel Urine

10



DLS data showing the size distribution of Camel Lactoferrin 
nanoparticles encapsulating the camel derived GAG: NACHs, 

chondroitin / dermatan sulfate (average size~150nm).
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