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Abstract

The effect of daily dexamethasone administration on blood coagulation was stud-
ied in normal male rats. Dexamethasone was injected daily (0.4 mg/kg body weight)
for 3 weeks. Blood was collected retro-orbitally from the rats before, after 2 days, af-
ter 1 week and afier 3 weeks of dexamethasone administration. Prothrombin time
(PT). fibrinogen (FIB) and activated partial thromboplastin time (APTT) were deter-
mined in plasma. The results were compared to the values found in normal adult male
rats before injections (controls). It was found that dexamethasone significantly in-
creased the FIB already after 2 days of administration, while it significantly decreased
APTT starting after 1 week of dexamethasone injections. PT, however, remained un-
affected by dexamethasone throughout the time of the study. From these results it can
be concluded that dexamethasone does not seem to affect the extrinsic coagulation
cascade, but increases procoagulant activity via the intrinsic pathway. Also decreased
fibrinolysis was recorded, as witnessed by increased fibrinogen levels. Thus, gluco-
corticoids should be prescribed with caution in patients with hypercoagulable states,

could not be clearly determined [6,7]. The
aim of this study was, therefore, to com-
pare the results of coagulation tests before,
after short and more prolonged administra-
tion of glucocorticoids in healthy adult
male rats to avoid the interference of an
underlying disease condition.

Introduction

GLUCOCORTICOIDS are commonly
used in the therapy of disorders with an in-
creased clotting tendency, such as immune
complex diseases, nephrosis and malignant
hematologic disorders. So far, the effect of
glucocorticoids themselves on the blood co-

agulation system is not resolved Some in- Material and Methods
vestigatorsreported astate of hypercoagula-
bility in association with glucocorticoids ~ Experimental Animals:

[1,3], while others demonstrated the oppo-
site effect [4,5]. More recent studies have
examined the effect of glucocorticoids on
blood coagulation in various disease states,
so that the effect of glucocorticoids per se
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Six adult male albino rats weighing
150-200 gram were used in this study.
They were allowed free mobility and ac-
cess to food and drinking water. A regular
therapeutic dose of dexamethasone (0.4
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mg/kg body weight) was injected intraper-
itoneally [6] daily for 3 weeks. Blood sam-
ples were taken retro- orbitally at four time
incidences, namely, 1) Before dexametha-
sone administration (control group), 2) af-
ter 2 days, 3) after 1 week, and 4) after 3
weeks of daily dexamethasone injections.
Blood was taken from the rats on trisodium
citrate (volume of citrate/volume of blood
=1/9).

Assessment of Blood Coagulation (PT,
APTT and FIB):

The ACL-200 automated coagulation
system, Instrumentation Laboratory, was
used to determine these parameters, using
plasma obiained by cenirifugation of the
collected blood samples, The ACL is a ne-
phelometric cenirifugal analyzer which
measures the intensity of light scattered by
a plasma (sampie) before, during and afier
clot formation.

- IL TestTM PT-EIB (97567-10): PT
assay is sensitive to deficiencies in the ac-
tivities of factor II, V, VII and X. The IL
TestTM PT-Fibrinogen is a lyophilized ex-
tract from rabbit brain with the addition of
optimal concentration of calcium ions.

- IL Test™ APTT (84687-10): APTT
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Analysis of Results:

The final results are expressed as
means + S.E. for the number of separate
experiments indicated. Statistical differenc-
es between dexamethasone-treated groups

.and control group were assessed by Stu-
" dent's ¢ test, where p < 0.05 was considered

significant and p < 0.001 was considered
very highly significant.

Results

1- Control group: The mean values of
PT and APTT were 11.9 + 0.42 and 16.8
0.17 seconds, respectively. The mean value
of fibrinogen level in plasma (mg/100 ml)
was 292.8 + 7.33 (Table 1 and Fig. 1).

2- After 2 days of dexamethasone ad-
ministration: As shown in Table 1 and Fig.
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tion resulted in a very highly significant in-
crease in FIB (p < 0.001).

3- After 1 week of dexamethasone ad-
ministration: The mean value of PT was
found to be 11.5 *+ 0.38 seconds, which is
insignificantly different from that of the
control group. The mean APTT, however,
was decreased to a very highly significant
degree in comparison to controls (p <
0.001), reaching 12.3 + 0.79 seconds. The
mean FIB level, on the other hand, in-
creased to 321.0 + 7.29 mg/100 ml, which
is a significant decrease in comparison to
the control level (p < 0.05) (Table 1 and
Fig. 1).

4- After 3 weeks of dexamethasone ad-
ministration: Mean PT and APTT were
11.54+0.38 and 11.9 * 0.4 seconds, respec-
tively. While PT was insignificantly differ-
ent from the control group, APTT showed
a very highly significant decrease (p <
0.001). Mean FIB at that time was 377.2 +
10.21 mg/100 ml. This value is very highly
significantly higher than in the control
group ( p < 0.001) ( Table 1 and Fig. 1).
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Table (1): Mean £ S.E. Values of Prothrombin Time (PT), Fibrinogen (FIB) and Activated Partial
Thromboplastin Time (APTT) before (Control Group) and after 2 Days, 1 Week and 3
Weeks of Dexamethasone Administration (0.4 mg/Kg Body Weight Day) in Adult Rats

(n=6).

Group of PT FIB APTT
experiments (seconds) (mg/100 ml) (seconds)
Control group 11.9+0.42 202.8+7.33 168+ 0.17
After 2 days 11.3+042 399.2 + 8.65** 159 £ 0.51*
After 1 week 11.5+£0.36 321.0+£ 7.29* 12.3 £ 0.79%*
After 3 weeks 11.5£0.38 3772+ 10.21** 11.9 £0.40**

]

[

* = Significant and ** = very highly significantly different from control group.
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Fig. .(1): Mean values of prothrombin time
time (APTT) before and after 2 days,
mg/kg body weight) in adult male rats (n = 6).

(PT), fibrinogen (FIB) and activated partial thromboplastin
1 week and 3 weeks of dexamethasone adminisration 04
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Discussion

In the present study a continuous grad-
ual decrease in APTT was observed, which
was insignificant after 2 days, but became
very highly significant already after one
week of dexamethasone administration and
even more so after 3 weeks. Although the
values of APTT in the control group of the
present study seem to be very low (mean
APTT was 16.8 = 0.17 seconds) in com-
parison to normal human APTT values (29
- 37 seconds), they were found to corre-
spond totally with the results obtained by
Emms and Lewis [8] in tats. These investi-
gators also found a clear difference in the
normal vatues of APTT, PT and fibrinogen
between male and female rats. Therefore,
only male rats were taken for the present
study to avoid any sex-associated varia-
tions.

A decrease in APTT levels induced by
glucocorticoid therapy was also observed
by Jorgensen et al. [6]. Decreased APTT
reflects an increased intrinsic coagulabili-
ty. Increased factor VIII was reported in
association with high glucocorticoid levels
(9,10] and may, thus, be responsible for the
clotting abnormalities found in such condi-
tion.

There is no significant change in PT
throughout the 3 weeks during which dexa-
methasone was administered in the present
study, which indicates that the extrinsic co-
agulation cascade is not affected by dexa-
methasone. This is in agreement with the
results of a study, in which patients with
Cushing’s syndrome were examined [9].
An earlier investigation [6], however, de-
scribed an increased PT in patients receiv-
ing prednisone. All the examined patients
were suffering from collagen diseases, he-
matologic malignancies of other hypercoa-
gulability states, which may be the reason
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for increased PT, despite glucocortioid
therapy.

Fibrinogen, on the other hand, in-
creased markedly 2 days after dexametha-
sone administration, became less after one
week, but was still significantly higher
than control level. After 3 weeks however,
it increased further to a still higher peak.

Although these results correspond to
those found by several investigators
[10,13], they were not confirmed by a
study, in which patients with autoimmune
and malignant diseases, receiving corticos-
teroid therapy, were used [6], indicating
that the underlying disease condition may
interfere with the results and that an animal
model may be preferable to study the ef-
fect of glucocorticoids per se on blood co-
agulation.

Our results are in agreement with an in-
vestigation in which long-term administra-
tion of glucocorticoids was found to de-
crease fibrinolysis and to sensitize to
endotoxin-induced intravascular coagula-
tion [12]. A more recent study (13] was car-
ried out in patients who had undergone a
standardized surgical trauma. Plasminogen
activator activity was tested during the
post-operative period, comparing a group
receiving steroids with another receiving
nonsteroidal agents, A decreased fibrino-
lytic activity, i.e. decreased plasminogen
activator activity, was observed on the first
and second post-operative days and after
the first week in the group receiving high
doses of corticosteroids, which was not the
case in the nonsteroid group. The nonster-
oid group showed decreased plasminogen
activator activity only on the first postoper-
ative day, which may have been a normal
defense mechanism to the surgical stress.

Another study, which examined the ef-



fect of dexamethasone on protein synthesis
by fibrosarcoma cells in vitro, found that it
induces the formation of a new proiein of
46 kD [14). This effect could not be in-
duced with female sex hormones and only
to a very small degree with testosterone.

Further purification and characterization of

the 46 kD protein revealed that it was plas-
minogen activator inhibitor type 1 (PAI-1).
The obtained protein also inhibited plasmi-
nogen activation. Thus, it seems likely that
glucocorticoids regulate fibrinolysis in
vivo by increasing the amount of piasmino-
gen activator and preventing the activation
of plasminogen to plasmin. Since plasmin
lyses fibrin and flbnnogen [15] decreased
plasmiu would result in the accumulation
of flbrmogen which may explain the in-
nnnnnn etem s aua hoasad in vae

blCdbCU llUlillUgCll lCVClb QOSCIvea in our

study.

To conclude, the present results con-
firm the stimulatory effect of glucocorti-
coids on the intrinsic coagulation cascade,
an effect which may be due to increased
factor VIII level. The extrinsic coagulation
cascade, on the other hand, does not seem
to be affected by glucocorticoid adminis-
tration. In addition to the tendency for in-
creased procoagulant activity, glucocorti-
coids result in a decrease in fibrinolytic
activity, as indicated by increased fibrino-
gen levels. The decreased fibrinolysis may
be attributed to increased PAI-1 formation,
which inhibits plasmin synthesis and thus
prevents the breakdown of fibrin and fi-
brinogen. Finally, it may be concluded that
corticosteroids shouid oniy be adminis-
tered with great caution in patients with
underlying condition that favor intravascu-
lar coagulation, as they increase the imbal-
ance towards a more thrombotic stage.

References

- MENCZEL, J. and DREYFUSS, F.: Effect

A0
OL7

of prednisone on blood coagulation time in
patients on dicumarol therapy. J. Lab. Clin.
Med., 56:14-20, 1960.

BLIX, S. and JACOBSEN, C.D.: Intravascu-
lar coagulation, a possible accelerating ef-
fect of prednisone. Acta Med. Scand., 180

(6):723-728, 1966.

SEIFULLA, R.D. and MAISKY, A.L: Influ-
ence of ACTH, corticosteroids and sexual
hormones on the blood coagulation system.
Bjull. Eksp. Bio. Med., 64:67-70, 1968.

RENAUD, S.; ALLARD, C. and LATOUR,
J.G.: The prevention by glucocorticoids of
endotoxin-initiated thrombosis in rat, in re-
lation to fibrinolysis, coagulation and lipe-
mia. Am. Heart J., 72(6):797-805, 1966.

RENAUD, S. and LATOUR, J.G.: Effect of
prolonged glucocorticoid administration on
lipemia, coagulation and thrombosis in rat.
Proc. Soc. Exp. Biol. Med., 128: 32-38,
1968.

JORGENSEN, K.A.; SORENSEN, P. and
FREUND, L.: Effect of glucocorticoids on
some coagulation tests. Acta Hemat., 68:39-
42,1982.

SOKOLOV, E.I; JHOVANSKAIA, T.P.&
NOVIKOVA, 1.V.: Hormonal regulation of
hemostasis system in patients with ischemic
heart disease during emotional stress. Kardi-
ologiia, 25(10): 112-117, 1985.

EMMS, H

. and LEWIS, G.P.: Sex and hor-
monal influences on platelet sensitivity and
coagulation in the rat. Br. J. Pharmac.,

86:557-563, 1985.

DAL BO ZAMON, R.; FORNASIERO, L ;
BOSCARO, M.; RUFFATTO, G.; LUZZA-
TO, G.; FABRIS, F. and GIROLAM]I, A.:
Clotting changes in Cushing's syndrome: el-
evated factor VII activity. Folia. Hematol.
Leipz., 110(2):268-277, 1983.



630 Maha M. Gamal El-Din & Nadia A. Yassin

10-ISACSON, S.: Effect of prednisolone on the
coagulation and fibrinolytic systems. Scand.
J. Haematol., 7:212-216, 1970.

11- DIFFANG C. and SALDEEN T.: Effect of
hydrocortisone on elimination of fibrin
from the pulmonary vessels in the rats.
Thromb. Res., 13: 25-36, 1978.

12- LATOUR J.G..: Modulation of disseminated
intravascular coagulation (DIC) by steroidal
and non-steroidal anti-inflammatory drugs.
Agents. Actions, 13: (5-6): 478-495, 1983.

13- HOGEVOLD H.E., LYBERG T., KIE-
RULF P. and REIKERAS O.: Generation of

procoagulant (thromboplastin) and plasmi-
nogen activator activities in peripheral blood
monocytes after total hip replacement sur-

gery. Thromb. Res., 62 (5): 449-457, 1991.

14- OIKARINEN A., HOYHTYA M. and JAR-
YINEN M.: Dexamethasone-induced plas-
minogen activator inhibitor:L. characteriza-
tion, purification and preparation of
monoclonal antibodies. Arch Dermatol.
Res., 282 (3): 153-158, 1990.

15- RAPAPORT S.1.: Normal hemostasis. In:
Textbook of Internal Medicine, W. Kelley
(Ed). Philadelphia: J.B. Lippincott, 1989.



