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Methods
Seventy male Wistar rats weighing between 250 and 

300 g were included in this study. The rats were cared for 
in accordance with the Guide for the Care and Use of Lab-
oratory Animals18, kept under a 12-hour light/dark cycle, 
and permitted ad libitum access to standard laboratory ro-
dent chow and tap water for 2 weeks before the beginning 
of the experimental procedure. Initially, the rats were anes-
thetized for a short period. They were placed in a glass bell 
containing a cotton wisp impregnated with ether (diethyl 
ether, Panreac Quimica SAU, Barcelona, Spain) and were 
weighted. Subsequently, ischemia was induced by the ap-
plication of a polypropylene suture (Prolene 0, Ethicon, 
Inc, a Johnson & Johnson company, Gargrave, England) 
on the right hind limb and the absence of flow was checked 
by Doppler ultrasound (Huntleigh Diagnostics Ltd, South 
Glamorgan, UK). A previous in-house study, using both 
Doppler ultrasound and arteriography, verified that the 
tourniquet-like application of a nylon suture produces al-
most complete limb ischemia. Similarly, previous studies 
by other investigators had shown that this method reduces 
blood flow by 98% and leads to acute ischemia19-22. By act-
ing this way, we were able to avoid the impact of angiogra-
phy (stress and medications) on the results. The rats were 
then returned to their cage, having access only to water.

Under general anesthesia with ether, AT-III (or placebo) 
was administered intravenously through the penile vein 5.5 
hours after the induction of ischemia and 30 minutes before 
the reperfusion. The first 60 animals were divided in two 
groups of 30. Group A received AT-III (dose, 250 mg/kg) and 
group B received placebo (0.9% NaCl). Reperfusion was be-
gun after 6 hours of ischemia by removing the nylon suture.

To monitor how reperfusion affects routine haema-
tological and biochemical parameters and the potential 
protective role of AT-III, blood samples were taken post-
reperfusion from the animal inferior vena cava. Depend-
ing on the timing of blood sampling, the two groups were 
further divided into 3 subgroups of 10: subgroups A1 and 
B1 operated upon immediately after reperfusion (‘‘zero’’ 
time), subgroups A2 and B2 at 30 minutes, and subgroups 

A3 and B3 at 4 hours after restoration of blood flow. 
Finally, the remaining 10 rats were used as a control 

group (group C). These underwent an operation without I-R 
(sham operation) and were similarly divided into two sub-
groups of 5. The first subgroup (C1) received AT-III (dose, 
250 mg/kg) and the second (subgroup C2) received placebo 
(0.9% NaCl). The purpose of the sham operation was to in-
vestigate the impact of operative stress alone on the results.

The operation and blood sampling from the inferior vena 
cava was performed with the rats anesthetized via a midline 
laparotomy and exteriorization of the bowel. Subgroups A1, 
B1 and C were operated immediately, while rats in subgroups 
A2, B2 and A3, B3 were returned to their cage and underwent 
surgery at the specified time. After blood sampling, the ani-
mals were sacrificed by administering potassium chloride.

The routine haematological and biochemical parameters 
tested on the inferior vena cava blood samples were the fol-
lowing: white blood cell (WBC) count; platelet (PLT) count; 
aspartate aminotransferase (AST); alanine aminotranferase 
(ALT); alkaline phosphatase (ALP); and γ-glutamyl trans-
ferase (γ-GT). Hematological examination of WBCs and 
PLTs (blood sample in vial with EDTA KE /1.3ml) was 
performed in a Scill Vet abc (animal blood counter) vet-
erinary analyzer. Expression of values was in 103/μl. The 
plasma biochemical examination (blood sample in vial with 
Li-heparin/1.3ml) was carried out in an open type analyzer 
(VITALAB, Flexor E, Clinical Chemistry Analyzer, Vital 
Scientific, NV). Centrifugation in order to obtain plasma 
was performed in an STAT spin MP multipurpose centrifuge 
for 3 minutes. Expression of values was in U/l.

Results were expressed as median values and inter-
quartile range (IQR). The non-parametric Mann-Whitney 
U test was used for comparing the different groups and 
statistical significance was set at p<0.05.

Results
The results for every parameter studied in the control 
(C1, C2), placebo (B1, B2, B3) and AT-III - treated ani-
mals (A1, A2, A3) are summarized in Table 1.
WBCs

Table 1: Median value (interquartile range, IQR) for every parameter studied in the control (C1, C2), placebo (B1, B2, 
B3) and antithrombin III (AT-III) - treated animals (A1, A2, A3). 

C1 C2 B1 B2 B3 A1 A2 A3
WBC (x103/μL) 7.7

(7.3-7.75)
4.1

(3.8-6.1)
11.95

(8.6-12.4)
10.1

(8.4-12.4)
13.3

(11.8-15.8)
8.58

(7.7-10.1)
10.05

(9.6-11.95)
14.64

(13.9-17.2)
PLT (x103/μL) 829

(809-892)
635

(608-715)
609

(440-661)
711.5

(704-717)
748

(676-766)
760

(684-797)
928

(847-945)
781

(757-842)
AST (U/L) 49

(48-50)
72

(68-78)
320.5

(170-476)
473.5

(468-509)
716

(704-724)
349

(336-354)
375

(353-444)
307.5

(297-370)
ALT (U/L) 24

(23-26)
24

(23-26)
92.5

(80-113)
105.5

(100-130)
185

(170-222)
101.5

(88-123)
116.5

(103-128)
232

(201-280)
ALP (U/L) 568

(503-610)
310

(300-314)
441.5

(349-480)
329

(320-333)
388

(383-404)
421

(407-431)
395

(349-405)
425

(360-456)
γ-GT (U/L) 2

(1-2)
1

(1-2)
1.5

(1-2)
2

(1-2)
1.5

(1-2)
1.5

(1-2)
1

(1-1)
1.5

(1-2)
WBC: white blood cell, PLT: platelet count, AST: aspartate aminotransferase, ALT: alanine aminotransferase, ALP: alkaline phosphatase, γ-GT: 
γ-glutamyl transferase.


