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A reduction of the plasma fibrinogen in
fasting rats exposed to cold has been previous-
ly reported(1). On the other hand a rise in
plasma fibrinogen is observed after surgical
trauma(2) and a wide variety of physical and
chemical injuries(3,4). Hence it appeared
important to determine whether cold and fast-
ing would reverse the blood-fibrinogen rise
normally induced by trauma.

As during exposure to cold important
changes occur in the adrenals(3), we also
studied the influence of adrenalectomy upon
the fibrinogen response to injury.

Exp. 1. Influence of fasting on the fibrino-
gen response to trauma. 74 female, piebald
rats, weighing from 130 to 180 g were distrib-
uted into 8 groups. Group I served as abso-
lute controls. Groups II, III and IV were
fasted for periods of 24, 48 and 72 hours re-
spectively, before killing. Groups V and VI
were submitted to complete nephrectomy, the
former being normally fed (Purina Fox Chow)

of {asting. Groups VII and VIII were partial-
ly nephrectomized, the latter being fasted for
a total of 72 hours (48 hours before and 24
hours after the operation).

All operated animals were bled and killed
24 ‘hours after the surgical trauma and the
remainder at the end of the periods indicated
above.

Plasma fibrinogen determinations in this
and in the subsequent experiments were made
by a modification of the method of Campbell
and Hanna(1).

As can be seen from Table I, periods of
24,48 and 72 hours fasting depress constantly,
though not always significantly, the blood-
fibrinogen concentration of intact animals.

It is also shown that the plasma fibrinogen
response to the trauma of nephrectomy is un-
affected by fasting periods of 48 and 72 hours.

Exp. I1. Influence of cold on the fibrinogen
response to trauma. 47 female piebald rats,
weighing from 130 to 170 g were divided into

and the latter fasted for a period of 48 hours. 5 groups. Group I served as absolute con-
The operation was performed after 24 hours trols. Group II was unilaterally nephrecto-
TABLE L
Influence of Fasting on Fibrinogen Response to Trauma.
Body wt
No. of ~—————————— Fibrinogen
Groups Treatment animals Initial Final mg/100 ml
1 Normal control 8 145 == 10% - 252 =13t
I 24 hr fasting 9 140 £ 10 130 13* 231 £ 12
1 48 7 " 8 144 =11 124 *11 203 = 12
v 72" ” 11 166 += 9 136+ 7 229 %9
Vv 24 7 after complete nephrectomy 9 141 7 149 %12 540 % 26
V1 Complete nephrectomy 48 hr fasting 6 147 =12 133 %12 516 =21
VII 24 hr after partial nephrectomy 9 141 = 7 149 £ 12 449 =11
VIII Partial nephrectomy 72 hr fasting 12 166 9 135 8 484 323

* Standard deviation.
t Standard error.

* Instituto Butantan, Sao Paulo, Brazil.
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TABLE II.
Influence of Cold on Fibrinogen Response to Trauma.
Body wt
No. of Fibrinogen
Groups Treatment animals Initial Final mg/100 ml
I Normal control 10 - 149 * 3* 243 += 809t
II 24 hr cold after
unilateral nephrectomy 12 153k 7% 146 £ 6 470* 12
III 24 hr cold 4 fast after
unilateral nephrectomy 8 155+ 7 127 4 373*13
v 24 hr cold 9 146 X 10 15514 244X 10
\Y 24 hr fast cold 8 147 =12 12913 190 = 14
* Standard deviation.
t Standard error.
TABLE IIL
Influence of Adrenalectomy on Fibrinogen Response to Trauma.
Body wt
No. of — ~ Fibrinogen
Groups Treatment animals Initial Final mg/100 ml
I Intact control 7 168 = 9* 180 = 12*% 243 % ot
I Adr-X -+ 25 days rest then
unilateral nephrectomy 10 168 =17 176 = 23 420 * 22
IIT Adr-X + 25 days rest 9 166 =11 176 = 22 346 =24
v Adr-Xp 425" 7 5 170 210 184 £ 14 243 =27
Vv Adr-Xp+23 " ”
then unilateral nephrectomy 6 165 =12 176 = 11 534 * 26

* Standard deviation.

t Standard error.

Adr-X Complete adrenalectomy,
Adr-Xp Unilateral adrenalectomy.

mized and following operation was exposed to
cold for 24 hours (1 to 5°C). Group I1I was
similar to IT but in addition was fasted during
the exposure interval. Groups IV and V served
as controls for cold and cold combined with
fasting respectively.

Table II summarizes the results. It is to
be seen that although fibrinogen is not altered
by exposure to cold alone, it is markedly de-
creased under the combined influence of fast-
ing and cold. On the other hand it can be
seen from Experiment II that the blood-fibrin-
ogen is only slightly diminished by fasting
alone.

As regards the operated animals, it is seen
that addition of fasting to exposure to cold
reduces significantly the fibrinogen response
to trauma.

Exp. I11. Influence of adrenaleciomy on the
fibrinogen response to trauma. 37 piebald fe-
male rats, weighing from 140 to 200 g were
distributed into 3 groups. Group I served as
intact control. Groups IT and IIT were totally

adrenalectomized. Groups 1V and V were uni-
laterally adrenalectomized. In order to con-
trol for the trauma of total adrenalectomy, a
laparotomy was performed on the opposite
side, although the remaining adrenal was left
intact.

All animals were kept on Purina Fox Chow
and an aqueous solution containing 0.97% of
sodium chloride and 0.03% of sodium bicar-
bonate in place of drinking water, for the
duration of the experiment. The adrenalec-
tomized rats were in good condition and even
gained some weight, during the experimental
period. Twenty-five days after the beginning
of the experiment, Groups IT and V were uni-
laterally nephrectomized. The following day
all the animals in all groups were bled and
killed. Autopsy failed to reveal either de-
tectable infection in any group or adrenal rem-
nants in the adrenalectomized groups.

The results are summarized in Table III.
It is to be noted that total adrenalectomy
greatly decreases, but does not abolish, the
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fibrinogen response to trauma.

It is shown that totally adrenalectomized
animals, 25 days after the operation still have
a blood-fibrinogen concentration higher than
intact controls, while rats unilaterally adrenal-
ectomized at the end of the same period al-
ready have normal values.

Thus total adrenalectomy while diminishing
the fibrinogen response to trauma delays its
return to normal values.

Discussion. The data for plasma fibrinogen
of fasted non-operated animals indicate a
certain correlation between the decrease in
fibrinogen and in body weight. This confirms
previous experiments on dogs(6) and shows
indirectly the relation between increased
catabolism and decrease in fibrinogen. Inci-
dentally we should like to mention that plasma
proteins are considered to be freely utilized
by tissues during emergencies(7,3).

Simultaneous exposure to cold and fasting
for 24 hours, while causing a greater decrease
in fibrinogen, induced approximately the same
loss in weight as fasting for 48 hours. How-
ever, it is to be noted that in the first case
the same loss of weight occurred during a
shorter period, thus indicating a greater rate
of catabclism. This finding could explain the
sharper decrease in fibrinogen in the first
instance. The same relation between fibrino-
gen decrease and weight loss appears to exist
after injury in animals exposed to cold and
fasting.

Exposure to cold is followed by an increased
production of certain hormones such as corti-
cotrophin(9), corticoids(10), thyroid hor-
mone(11) and epinephrine(12). None of
these is known to cause any marked decrease
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in blood-fibrinogen. It was observed that bo-
vine corticotrophine causes a marked increase
in plasma fibrinogen while ovine corticotro-
phine induces a milder rise(13), this suggests
a foreign protein effect(14). Preliminary ex-
periments with prolonged thyroxine treatment
did not show any influence upon plasma
fibrinogen (13) while epinephrine increased it
markedly (13,15).

Our experiments with adrenalectomized
rats suggest that the fibrinogen metabolism is
influenced by the adrenals. The delayed re-
turn of plasma fibrinogen to normal after
adrenalectomy could be explained by the di-
minished capacity of the adrenalectomized rat
to catabolize protein(16). The smaller re-
sponse to a second trauma indicates a difficulty
in the synthesis of new protein in the absence
of the adrenals. Further work is necessary
to elucidate whether this fact is dependent
upon a deficiency in corticoids.

Summary. Periods of 24, 48 and 72 hours
of fasting constantly, though not always sig-
nificantly, depress the blood-fibrinogen con-
centration in intact rats.

The blood-fibrinogen response to trauma is
unaffected by fasting periods of 48 and 72
hours.

Simultaneous exposure to cold and fasting
significantly reduces the fibrinogen rise in-
duced by trauma.

Total adrenalectomy greatly decreases but
does not abolish the fibrinogen response to
injury. However, the blood-fibrinogen in-
crease following an operation is prolonged in
totally adrenalectomized as compared to par-
tially adrenalectomized rats.

These observations suggest that the adrenals
play an important role in fibrinogen metab-
olism.
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