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Medicinal uses of camel milk, camel urine,
and Combinations

Products Inspired/Derived from Bioactive
Compounds in Camel Urine/camel Milk

What are the Evidences?

-Anti-Proliferative, Anti-Inflammatory, Anti-
Angiogenesis, Anti-Thrombotic, Anti-sickling,..
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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 l
Cutting blood supply to tumor cells
(anti-angiogenesis)

Immunotherapy/
Immune modulations




International Journal of Cancer Research 2 (4): 330-344, 2006
ISSN 1811-9727
© Academic Journals Inc., USA

In vitro Anticancer Agent
I-Tissue Culture Study of Human Lung Cancer Cells AS49
II-Tissue Culture Study of Mice Leukemia Cells 1.1210

'F.A. Khorsid and S.S. Mushref

healthy tissue and the function of the vital organs'. Tissue culture of human lung cancer cells
and mice leukemia cells were compared with that of normal (human skin fibroblasts) in
studying the effect of PM 701. This agent proved to induce apoptosis of the cancer cells

ithout detrimental effect on normal cells; through its effect on the nucle1, limiting the
division of cells. causing degeneration in apoptotic manner. PM 701 exhibited nourishine




Faten A. Khorshid

Findings: 2009

* PMF (extract of PM 701: Sterile natural product) and its sub-
fractions:

e 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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The anti-platelet activity of camel urine

Abdulgader Alhaidarl, Abdel Galil M Abdel Gader1, Shaker A. Mousal,2

1College of Medicine, King Saud University, Riyadh, 11461, Saudi Arabia

2 The Pharmaceutical Research Institute at Albany College of Pharmacy and Health Sciences,
One Discovery Drive, Rensselaer, NY, 12144, USA

Alhaidar A, Abdel Gader AG, Mousa SA.
J. Altern Complement Med. 2011 Sep;17(9):803-8.



https://www.ncbi.nlm.nih.gov/pubmed/21854200

Heparin Depolymerization Processes in
LMWH Preparations

How is the endogenous heparin chain -
depolymerized

ATIII "core binding domain"

X

ATIII = antithrombin III

Pentasaccharide is the smallest sequence that has affinity for
ATIII

IIa



A. Unfractionated heparin:
COORg3 CH20R1 CH,OR;
o — o
OR; o COOR3 OR;y OH
l OR1
OR; —
OR; NHRZ NHR>
/N
n=20-35 R;=HorS0O;5, R, =HorAcor SO;, Rz =H or Na*
B. Tinzaparin: LMWHS
COOR3 CH,O0OR; COOR, CH>OR
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~OR; o OR; o OR; o OR; OH
L | ~ L
OR4 NHR> OR4 o NHR>
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C. NAC heparin:
=0 COOR3
COORg3 CH20R1
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| i
OR NHR>
— IS
HorSO;,R;=HorAcorS0O;, R;=H or Na*

Figure 1. Chemical structure. Molecular structure of: (A), unfractionated heparin; (B), Tinzaparin; and (C), NAC heparin
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20.00
Minutes

Time-schedule for camel urine fraction collection (Fractions 1-7). An aliquot
of 30 ul 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 pl
of urine in total) were pooled and dried by lyophilization.
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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

control Fraction 4

Fraction 5 Fraction 6 Fraction 7 LMWH
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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



Effect of Camel Urine Fractions on human Clot Kinetic Using TEG

<« Control 10 millimeters {

Control
Lactating Camel (LC)
Virgin Camel (VC)

Pregnant Camel (PC)

9.6
14.7
16.1
5.8

MA angle
55.4 59.1
4.8 2.9
2.4 2.1
10.7 12.5

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




Multiple Pathways Targeted by UFH/LMWH and S-
NACH

Anti-adhesion
P, L, E selectins

Anti-adhesion
P, L, E selectins

Anti-angiogenicC Anti-inflammato
VEGF Block NFkB

FGF Anti-Compleme
HGE

Endothelial
relaxation
TNO

Anti-angiogenic Anti-inflammato

VEGF Block NFkB

FGF Anti-Compleme
HGF

Endothelial Anti-thrombotic
relaxation Block TF/Vlla
TNO 1 TFPI

Anti-thrombotic
Block TF/Vlla
1 TFPI

UFH/LMWH

S-NACH (Vascular affinity)
Plasmatic + vascular activity Camel Urine

Camel Lung, Liver, Gl




Intensity (%)

100
Size (d.nm)

DLS data showing the size distribution of Camel Lactoferrin
nanoparticles encapsulating the camel derived GAG: NACHSs,
chondroitin / dermatan sulfate (average size~150nm).
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