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INTRODUCTION

In addition to the classical risk fac-
tors for both arterial and venous
thrombosis, the concept of molecular
markers of hemostasis activation is
now well recognized. Under physio-
logical conditions, activation of certain
pathways occurs to arrest local clots.
During this process, various products
of activation are released. Similarly,
when pathological conditions exist,
high levels of these various compo-
nents may be produced and other
pathways can then become activated
(Meyer, 1985).

Since the specific components in
the circulation indicate the nature of
prethrombotic or thrombotic event, de-
fine clinical conditions giving warning

199

signs.

Several investigators suggested
that a hypercoagulable state may as-
sociate diabetes mellitus (Uno et al.,
1989). However, its pathogenesis is
multifactorial including platelet dys-
function, vascular anomalies, coagula-
tion factors, fibrinolytic system, natural
coagulation inhibitors including protein
C, antithrombin Ill activity. The later
has been proved to be strongly related
to hyperglycemia in diabetic patients
(Ceriello et al., 1987).

Protein C-a vitamin k dependent
zymogen - is considered a compo-
nent of a complex anticoagulant
pathway as well as a fibrinolytic
agent (Mannucci, 1988). Its activation
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involves thrombin, thrombomodulin,
Cat+, factor Va and VIIl (Esman et al.,
1985 and Clouse, 1986). Acquired de-
fects of protein C might cause a
thrmbophilic state (kernoff, 1989). In
diabetic patients, several studies re-
ported a deficiency in protein C anti-
gen while others stated that it is a de-
creased functional activity despite its
normal plasma concentration (Ceriello
et al., 1990). These controversial opin-
ions initiated us to further evaluate the
protein C activity in diabetic patients
particularly its clinical relevance in this
common systemic disease

MATERIAL AND METHODS

This study comprized 18 daibetic
patients, 12 males and 6 females with
a mean age 37+2.3 years and the du-
ration of diabetes was 6.42+108
years. All patients were under oral
antidiabetic therapy. Ten healthy non
diabetic subjects were investigated as
a control group. They were 7 males
and 3 females, their mean age was
30+3.1 years for males and 27+4.6 for
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females.

All patients and controls were sub-
jected to the following investigations :
* Routine clinical, haematological
and serum biochemical investi-
gations including glucose toler-
ance test.

* Coagulation profile including
bleeding time (BT), coagulation
time (CT), prothrombin time
(PT), APTT and thrombin time
using the standard methods
(Daci & Lewis, 1991).

* Antithrombin Il (AT Ill) Assay :
using single radial immunodiffu-
sion technique, Hobb's modifi-
cation of the Mancini technique
(Cederhoim-Williams et al.,
1981).

* Protein C (PC) Assay : Using a
coagulometric method modified
from an assay of kisiel (1979(
and Francis & Patch (1983).



Salama, O. S.; etal...

201

RESULTS
BT CcT PTE ARTTLLT - AT PC
min.  min. min. min. min.  min. %aoc;n:g;fm
Control Mean 212 675 1275 26.66 11.16 0.289 87.33
(n:10) +SD 0.71 2.26 113 2272 683 0,047 12.46
Diabetics Mean 2.22 7.92 1426 32.64 11.08 0.19 67.26
(n :18) +SD 0.78 2.14 .41 262" 123 005 9.82
P >0.05 >0.05 >005 <0.01 >0.05 <0.001 <0.001
served in the diabetic group when
DISCUSSION

It is well prooved that diabeted
mellitus is strongly associated with a
hypercoagulability state with its conse-
quence thrombophilic complications
elsewhere in the body (Uno et al.,
1989). Reduced PC plasma levels
have been recently found in clinical
conditions with in vivo activation of
blood coagulation system (Griffin et
al., 1982 and Mannucci & Vigano,
1982).

In the present study a highly signifi-
cant reduction in PC activity was ob-

compared to the control group. Moreo-
ver, a highly significant reduction in
AT Il concentration was also noticed
in diabetics. The diminished PC activi-
ty may be attributed to the fact that PC
activated by thrombin during the in
vivo activation of the coagulation sys-
tem is rapidly cleared from the circula-
tion. This has been found to be in
agreement with Mannucci & Vigano
(1982). In diabetes mellitus, it is possi-
ble that hypercoagulability induces an
increased turnover of PC, compensat-
ed for by a faster rate of synthesis of
the inhibitor (Mannucci, 1983). On the
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otherhand, fibrinopeptide A level is
considered a good index of thrombin
formation (Nossel, 1976), and an in-
crease of fibrinopeptide A, directly re-
lated to abnormal glucose levels, has
been reported in diabetics (Jones,
1285 and Ceriello et al., 1989) sug-
gesting an enhanced thrombin forma-
tion related to hyperglycemia. Vuko-
vich et al. (1986) and Cerillo et al.
(1990) suggested that the reduction of
PC in the circulation, resulting in an
enhanced clearance from the blood.
Interestingly, formation of activated
PC has been demonestrated to be
conditioned by AT Ill, through AT lli-
thrombin inhibition (Delvos, 1987).
The existence of hyperglycemia de-
pendent reduction of AT IlI biological
activity in diabetes reported by ceriello
(1987) and Marongiu (1991) who sug-
gested that may be operative in sup-
porting the formentioned suggestion.
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SUMMARY AND CONCLUSIONS

Protein C-a natural coagulation in-
hibitor - is activated by thrombin. It
cleaves off an NH2 terminal activation
peptide. Many investigators reported
that PC has been incriminated in the
hypercoagulability state in diabetic pa--
tients. This induced us to study PC ac-
tivity and AT Il concentration in this
disease. We investigated 18 diabetic
patients - on oral hypoglycemic thera-
py - for PC activity and AT Il concen-
tration and compared their results to
those f 10 selected healthy control
subjects. A highly significant reduction
was found in both studied parameters
in the diabetic group. These findings
stress the major role of hyperglycemia
in determining PC reduction in diabet-
ics, and suggest that PC reduction is
probably associated to hyperglycemia
- enhanced thrombin formation.



Salama, 0. S.; etal..

REFERENCES
Cederholm-willlams, S. A.; Spencer,
J. A. and wilkinsin, A. R.
(1981) : Thromb. Res. 23,
555-558.

Ceriello, A.; Giuglianio, D.; Quarta-
ro, A.; Stante, A.; Consoli,
G.; Dello-Russo, P. and
D'Onofrio, F. (1987) : Dia-
betes, 36 : 320-3.

Ceriello, A.; Giugliano, D.; Quatrato,
A.; Stante, A.; Consoli, G.:
Dello-Russo, P. and
D'Onofrio, F. (1989) : Meta-
bolism, 38 : 1162-3.

Ceriello, A.; Quatrato, A.; Dello-
Russo, P.; Marchi, E.; Bar-
banti, M.; Rita Milani, M.
and Giugliano, D. (1990) :
Thromb. Haemostasis, 64 :
104-107.

Clouse, L. H.; Comp, P. C. (1986) :
N. Eng. J. Med., 314, 1298-
304.

203

Dacie, J. V. and Lewis, S. M. (1991) :
Practical Haematology, 7th
ed. Churchill Livingstone.

Deivos, U.; Meusel, P.; Preissner,
K.; Muller, B. G. (1987) :
Thromb. Haemostasis, 57 :
87-91.

Esman, C.; Esmon, N. and Harris,
K. (1982) : J. Biol. Chem.
257 : 7944,

Francis, R. B. and Patch, M. (1983) :
Thromb. Res. 32, 605-613.

Griffin, G. M.; Mosher, D. F.; Zim-
mermann, T. S. and kleiss,
A. J. (1982) : Blood: 60 :
261-4.

Jones, R. L. (1985) : Diabetes, 34 :
836-43.

Kernoff, P. B. (1989) : Postgraduate
Haematl., 3rd ed. Heine-
mann Profession Publishing.
P. 672-695.

MANSOURA MEDICAL JOURNAL




204 THE RELEVANCE OF PROTEIN C AND  etc...

Kisiel, W. (1979) : J. Clin. Invest. 64 :
671-9.

Mannuci, P. M. (1988) : New Per-
spectives in coag sympo-
sium.

Mannuci, P. M. and Vigano, S.
(1982) : Lancet ii : 463-4.

Marongiu, F. (1991) : Thromb. and
Haemostasis, 66 (2), 267.

Meyer, D. (1985) : xth International

congress on thrombosis and
haemostasis, san Diego.

Vol. 22, No. 1 & 2 Jan. & April 1992

Nossel, H. L. (1976) : N. ENgl. J.
Med., 295 : 428-32.

Stenflo, J. (1983) : Symposium on :
new prespective in coagula-
tion, Paris.

Uno, M.; Tsuji, H.; Watanabe, M.;
Takada, O.; kibayashi, k.;
Takabuchi, H.; Shirai, K.;
Sawada, S.; Toyoda, T. and
Yamamoto, K. (1989) : Jpn.
Circ. J. 53 (10), P. 1185-91.

Vukovich, T. C.; Schernthaner, G.
(1986) : Diabetes, 36 : 617-
9.



Salama, O.S; etal.. - 205
Uj L{‘_.:.A_,J:J' JL'A.O_, "u.w" Qp’_’_,.)l J’L:u J_,J-LG

1l Lz ¥ paindlf

$350 Geas Al Gk oo Loty Llonil) Lea il Ol s a7 0 s
sl o ol o o6 e 5y il Tl o 2y (s !
Al BLts s J] ass U Sl o0 5 el 3315 o aad
o sl Sl Ly 0 VA 0 o3 L5y o A a5 ¥ ey 4 sl "t
T S0 ¥ s A1 3Ly " 00, L5 ol 5,0y iy ol 381 5
o Bomds Lolisul Wlaa o sy a3y 2l e pemen S o iy on politl ) .
el o Sl i)Y oS3l 0l 4S5 L Sl o0 2y o oYl oda
O Al ol Sl g sl JI s 30 865 " " oy I oozl

MANSOURA MEDICAL JOURNAL







