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Abstract: Cardiac pathologic events including; myocardial in-
farction, viral infection and hypertrophy, and aging, may trigger
maladaptive remodeling of the myocardium. Maladaptive re-
modeling results in diastolic and systolic dysfunction, myocyte
loss, and malformation of the extracellular matrix. It is proposed
that platelet gel applied to the site of myocardial injury may
provide the proper cytokines, growth factors, and chemokines to
promote adaptive remodeling. The hypothesis is that platelet gel
concentrates may provide a temporary and local hyperphysi-
ologic concentration of platelet secretory factors that may initi-
ate adaptive myocardial healing. Autologous platelet gel can be

derived from concentrated platelets activated and induced to
secrete cytokines, growth factors, and chemokines with an array
of stimulating agents. This report discusses selected platelet
secretory factors, including; IL-1�, TGF-�, TGF-�, FGF, EGF,
PDGF, and IGF, which support the concept that platelet con-
centrates can mediate cardiac wound healing. In conclusion, ap-
plication of platelet gel to areas of cardiac injury may offer a
therapeutic means to stimulate myocyte regeneration, angiogen-
esis, and restoration of a normal extracellular matrix composi-
tion. Keywords: remodeling, growth factors, fibroblasts. JECT.
2004;36:191–196

The development of platelet gel as a therapeutic agent
has shown efficacy in supporting bone grafts, enhancing
fracture healing, and accelerating wound healing (1–4).
Platelet gel is composed of concentrated platelets that
have been activated by numerous initiators including
thrombin. Thrombin activation has been used to stimulate
platelet aggregation and the release of stored growth fac-
tors from granules, forming an adhesive gel with a high
concentration of factors required for wound healing. Ap-
plication of this gel to wounds has shown marked increase
in healing (4).

The acute and detrimental effect of a myocardial infarc-
tion is compounded by maladaptive remodeling induced
by a dysfunctional healing process. The maladaptive heal-
ing process is caused by ischemia, aging, diabetes, and
neurohormonal reactions. The consequence of maladap-
tive remodeling is a loss of normal cardiac ultrastructure
and mechanical function caused by the overexpression of
fetal genes caused by an inappropriate neurohormonal re-
sponse (5). We have demonstrated that applying a fibro-
blast patch graft onto the epicardial surface of a cardiac
infarction, normal adaptive remodeling can be achieved.
This epicardial patch technique resulted in full and normal
transmural remodeling, angiogenesis, restoration of nor-

mal calcium cycling protein expression, and restoration of
extracellular matrix composition and function (6). How-
ever, because of the time required to isolate autologous
fibroblasts, insert and grow the cells into a three-
dimensional scaffold, and apply the patch to a site of in-
farction—an alternate means to provide appropriate cyto-
kines, growth factors, and chemokines is being investi-
gated. Table 1 shows that activated platelets secrete many
of the factors that are secreted by fibroblasts, and it fol-
lows, therefore, that the application of autologous plate-
lets may achieve similar efficacy demonstrated with the
fibroblast patch.

PLATELET GEL

There are several methods for preparing platelet gel;
however, most include the isolation and centrifugation of
whole blood to isolate platelets. Addition of a solution of
bovine thrombin has been used to activate the platelets.
Calcium chloride is added to counteract the anticoagulant
citrate, facilitate granule release and metabolism of
arachadonic acid to thromboxane—a potent platelet acti-
vator. Upon the addition of the thrombin/calcium chloride
solution, a thick, adhesive gel is formed. The thickness and
adhesive nature of the gel is attributable to the fibrin
platelet interaction. The adhesive nature of the gel is ad-
vantageous when applying it to a wound. When trying to
supplement a wound with purified growth factors, the

Address correspondence to: Douglas F. Larson, PhD, Room 4402,
Arizona Health Sciences Center, Tucson, AZ 85724. E-mail:
dflarson@u.arizona.edu

JECT. 2004;36:191–196
The Journal of The American Society of Extra-Corporeal Technology

191




