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“Indeed, the human body is much more than the sum of
its parts, and life relies upon this total function, not just
on the function of individual body parts in isolation from
the others.” Guyton and Hall, Textbook of Medical

Physiology, 12th Edition, 2011
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T, FAT STEATG AT 3 T I Bl 2
GG o FTAR TG I ANMTTag Sfedr Yacdg @I Pl Hel T g
SMferag Wl g~ il g1- 9. . 4/¢
HHE: qUgRi 3R Igd & ffT Hdy g, RS agde a5 q
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< T 98 96 W&l ¢ (Diabetes Research and Clinical Practice,
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‘Advanced glycation end products and risks for chronic
diseases: intervening through lifestyle modification’ & afdfa
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affwelt AGEs RRIeft (vmger) orf gorfeht 81 Svad: SaT dRf AGEs
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T &RV AT B

amar arve J gafery, eReT iR ermedt @ auiE ARy arfifaer
SAYPR g1 & | (Effect of curcumin on the advanced glycation
and cross-linking of collagen in diabetic rats. Biochem
Pharmacol. 1998)

Handbook of Nutrition, Diet, and the Eye (Second Edition), 2019
5 UsIfrd ‘Diabetic cataract and role of anti-glycating
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Sci Rep. 2018 Jan 10;8(1):233.

Thrombin@Fe304 nanoparticles for use as
a hemostatic agent in internal bleeding.

Shabanova EM, Drozdov AS, Fakhardo AF, Dudanov IP, Kovalchuk
MS, Vinogradov WV.

Abstract

Bleeding remains one of the main causes of premature mortality at
present, with internal bleeding being the most dangerous case.

In this paper, magnetic hemostatic nanoparticles are shown for
the first time to assist in minimally invasive treatment
of internal bleeding, implying the introduction directly into the
circulatory system followed by localization in the bleeding zone due
to the application of an external magnetic field. Nanoparticles were
produced by entrapping human thrombin (THR) into a sol-gel derived
magnetite matrix followed by grinding to sizes below 200 nm and
subsequent colloidization. Prepared colloids show protrombotic
activity and cause plasma coagulation in in vitro experiments. We
also show here using a model blood vessel that the THR@ferria
composite does not cause systematic thrombosis due to low activity
but being concentrated by an external magnetic field with
simultaneous fibrinogen injection accelerates local hemostasis and
stops thebleeding. For instance, a model vessel system with
circulating blood at the puncture of the vessel wall and the
application of a permanent magneticfield yielded a hemostasis time
by a factor of 6.5 shorter than that observed for the control sample.
Biocompatibility of composites was tested on HELF and Hela cells
and revealed notoxic effects.

Biomaterials. 2010 Feb;31(4):741-7.

Enhancement of incisional wound healing by thrombin conjugat
ed iron oxide nanoparticle.

Ziv-Polat O, Topaz M, Brosh T, Margel S. MS, Vinogradov VV.

Abstract

Thrombin has been clinically used for topical hemostasis
and wound management for more than six decades. The half-life
ofthrombinin human plasma is shorter than 15s due to close
control by inhibitors. In order to stabilize the thrombin, it was bound
to maghemite (gamma-Fe203) nanoparticles, as demonstrated in
previous work. The aim of the present study was to examine the
efficiency of the bound thrombinforwound healing applications
compared to the free thrombin. For this purpose, incisional wounds
on rat skin were treated with a mixture of fibrinogen, CaCl2 solution
and free or boundthrombin. The wounds' edges were then
approximated by skin staples.

The controlincisional wounds were closed with staples only.
In the course of 28 days of healingthe highest values of skin
tensile strength were observed following treatment with the
bound thrombin. Significantly lower values of tensile strength were
observed following treatment with the freethrombin, and the
lowest values were obtained following treatment with staples only.
The histological findings correlate with the mechanical strength
measurements, which demonstrate the most advanced stages
of healing following treatment with the bound thrombin.
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extract) I8 I (free radical scavenging) 3ilR RRmeifora &t &9
PR @1 di @i 8 (anti-atherogenic)! (Food and Chemical
Toxicology, Volume 47, Issue 10, October 2009)
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derrers st o g, S &Y gl 7 It IRT Fog SiR dic
Uole d=geimr & oemgs # fS@mm 77l [Evaluation of anti-
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alcohols), J Nat Med (2011) 65:330-335].
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SR 39 et 8, gedt 9y & e dtoy st it gfg Tuse w9 | el Bl
qReCHICH LT & IR ¢%, Yo% 3R co% waferadl F oy &
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Figure 1: Regulating the adaptive immune response to respiratory
virus infection
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