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Blood coagulation, platelets and haematocrit

1n male, female, and pregnant Gettlngen rmmplgs
by G. Petroianu, W Malmzk, S. AI/mamu-bergcr, A. Julzka & R, Rz'ifer.

Institute of Pharmacology, University of Heidelberg at Mannheim

Maybachstr. 14-16, D-68169 Mannheim, Germany.

Introduction

Figs are commonly used animals for research in re—

suscitation and experimental anaesthesia. Reasons

for this are their “human—like" size and physiology,

which allows use of most equipment for human

Illedicine without modification and the fact that use

of “pet—animals" (Le. dogs) is unpopular. Although

juvenile domestic pigs can be used for research,
adult minipigs (e.gt thtingcn breed) are a better

approximation of adult human physiology, For

some types of research (e.g. obstetrical) they are

almost essential, because adult pregnant domestic

pigs are too big to be convenient lab animals.

Information on the coagulation system of an

experimental animal is essential for SCIIOIEIIb to se»

lect an appropriate model (Karges et a1. 1994,

Ellegaard et al. 1995:).

Comparatively few reports exist on coagulation

and haematological parameters in Gettingen breed

minipigs. None of them mentions single factor ac-

Livilies.

Even mnre sparse is information 011 such pa-
rameters in pregnant Géttingen sows (Grate et al.

1977). .
In this report. we present normal coagulation

and haematological parameters in GGttingen breed

minipigs (male. female, and pregnant) as measured

in our laboratory and compare these to the litera—

ture.

Material & Methods

Animals, homing, and health rtatux

39 thtingen breed miniplgs were used. 15 were

gravid (gestation day 105 out of 110, age 30 i 11
months, weight 49 i 12 kg), 16 were female non—

pregnant (age 11 i 8 months, weight 24 i 10 kg)

and 8 were ma1e (non—castrated, age 8 i 2 months.

weight 213 kg). They were not specifically used

for obtaining baseline values of coagulation, rather

belonged to two experimental series on amniotic

fluid embolism and organophosphute poisoning.

These animal experiments were performed with

consent of state authority according to federal law.

The animals were obtained from the former

breeder (Versuehsgut Rclliehauscn, Universit‘at

Géttingen, Waldstrasse 5, 37586 Dassel) about 2

weeks before the experiments. They were kept in

individual cages in a room kept at 21°C, 60% rela-

tive humidity and 12 hours of light per day. The

minipigs were fed 500400 g dry food (Sauenmehl

Provit Uni. Raiffeisen Kraftfutterwerke Siid
GmbH) and tap water ad libitum. All animals were

in apparently good health at the time of the experi-

ments.

Blood Sampling
For induction 3 ZESTRANl—(zero-stress-anaesthe-

sia—induction)—lnethod (Petroianu & Rufer 1994)

was employed. Animals fasted for 12 h were

premedicated With Fentanyl applied on sugar cubes

p.0. ad libitum (mean intake 2.5 i 1.6 mg). After

adequate sedation (as assessed by clinical impres-

sion) was achieved (mean time 24 :11 min) Keta-

mine 400 mg + Hunitrazepam 2 mg were given

i.m. The animals were weighed and the left ear vein

was cannulated (1 mm I.D.). After preoxygenation

by mask. muscle relaxation was achieved with Al-

curonium 0.2 mg*kgBW" i.v. and additional drugs

given Lidocaine 2 mgflthW’l and Fentanyl 0,005

mg"kgBW". The animals were orotracheally intu-

buled (7 mm ID.) and mechanically ventilated

(FiO2 : 0.5, 0.2 % Halothane and balance Np;

tidal volume 10 ml*kgBVV“: 15 cycles min“).

The left external jugular vein was surgically ex-

posed and a catheter introduced. As soon as venous

access was established, 5 ml of 10% citrated blood

for coagulation analyses and 5 ml of EDTA (1.6

mg/ml) blood for microhaemalocrit and platelets

31



Scand, J. Lab. Anim, Sci. No. l. 1997. Vol. 24

was obtained. After this the main procedures (on

amniotic fluid embolism or organophosphates)
were performed.

Analytical methods

Haematocrit was determined using a microhaema—

tocrit centrifuge Z 230 HA (Hetmle Labortechnik
GmbH, D-78564 Welingen. Germany). Platelets

were measured on a Coulter Counter ZM (Coulter

Electronics, D-47803 Krefeld, Germany). Coagula—

tion analyses were done on a Behring Chromotimer
System (Behringwerke, D-35037 Marburg, Ger-

many) using Behring reagentia as follows:

PTT: CTS—Neothrombin

PTI (Quick): Chromoquick

AT 111: Befichrom-Antithrombin III

Protein C: Berichrom Protein C

Fibrinogen: CTS-Fibrinogen-Reagenz

Factors V,VII,VIII: Specific factor-deficient

plasma

Factor activities are expressed in a system where the
normal human standard is assumed to be 100 %.

Statistical methods

The three groups of animals were compared using

the Whitney«Mann rank-order test. A Bonferroni-
correction (factor 30) was applied (Bland &
Altmarm 1995). All values are rounded to signify
cant decimals. We did not exclude outliers.

Table 1. Reference values of our laboratory for Géttingcn minipigs.
 

 

Parameter Unit Males Females Pregnant

(n=8) (n:16) (n=15)

Haematocrit % 34 i 4 33 i 5 30 i 4

(30-42) (18-42) (26-41)

Platelets 109/] 490 i 90 420 i 120 310 i 80
(349-630) (166—651) (155-494)

Fibrinogen g/l 9.0 i 2.6 7.5 i 3.3 5.8 1 1.1
(4013.2) (2415.6) (3.6-8.7)

PTT see 26:7 30i4 291'5

(19.3-47.3) (22.1-39.5) (21.2-49.9)

PTI (Quick) % human 170 i 30 180 i 30 190 i 40
(128-227) (108-267) (130-254)

ATIII %human 110:20 110$ 10 100:20
(67-150) (81—146) (59-138)

FactorV % human 360 i 80 450 i 150 420 i 120
(270-830) (230—860) (240-630)

FactorVII % human 1101-40 140:40 110i40

(50—174) (43-200) (42-170)

Factor VIII % human 260 i 100 340 i 90 350 i 160
(126498) (219-511) (122-857)

Protein C % human 52 i 19 76 i 18 83 i 18

(28-70) (43-132) (31-109)
 

All values are given as Mean i SD (Minimum — Maximum).
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Data analysis

A Medline Search from 1966 to 1996 was done

with the items (blood coagulation 01' blood clot-

ting) and (pig or swine).

Additionally, secondary literature and literature

otherwise known to us was included. Because the

body of literature specifically dealing with normal

values of coagulation in the pig is small, we in-

cluded baseline va1ues from studies dealing with

other issues.

— We tried to extract number, age, weight and sex

of the pigs used. 111 01‘ pretreated pigs were ex-
cluded.

— For each parameter, we tried to extract the way

the blood was collected, the method of meas-

urement, the mean and the standard deviation.

In some cases missing standard deviations were

estimated from the range (Lentner 1980).

— Omissions in the methods of most studies make

this data incomplete. Parameters for which the

Table 2. HK (%)
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number of animals or the mean of the value

were unknown are not included.

— Parameters that could not be converted into the

system of units used in out laboratmy are not in—

cluded. This applies to coagulation factors given

as percent of pig standard because we used per—

cent of human standard and t0 prothrombin time

(Quick) given in seconds instead of percent.

— If for a paratiteter reference values in GOLLingen

minipigs were found, all others were omitted

(table 2-6). For the factor activities however no

comparison values in Gétfiiigen minipigs were

found, so studies in other races are given for

comparison (table 7-10).

Results

Our reference values for 2 haemato1ogicai and 8

coagulation parameters for male, female, and preg-

nant Gettingen minipigs are shown in table 1. For

each parameter mean values, standard deviations

 

 

 

Reference Race Age Sex # MeaniSD Blood Method

Becker 1976 Gfitt. 15w ? 20 32 i 3 ac Micro

Gétt. 15w 7 6O 39 i 4 vp Micro

tht. >7m ? 20 40 i 4 Vp Micro

Brechbiihler 1984 Gtm. 5-10w b 54 33 i 4 ac Micro

Ellegaard 1995 Gett. 3111 m 15 37 i 2 Vp Cobas

tht. 3m f 15 37 i 2 Vp Cohas
Gen. (mm m 15 38 i 2 vp Cobas

Gfitt, 6m f 15 38 i 2 vp Cobas

Grate 1977 GOtL adult p 6 55 hp 7

Oldigx 1984 tht. 7 7 16 31 i l c Coulter

tht. ? 7 16 36 i 1 vp Coulter

Pering 1975 Giitt. 7 m 10 45 Vp '1

Taupitz 1977 Gfitt. 5-6m c 8 39 i l vp Micro

ngemcmn 1977 Gétt. 1-11/Zy 1n 4 34 i 3 VC Coultcr
Gétt. 1-1'/2y f 4 32 i 3 vc Coulter

Abbreviations:

Race: Gb’tt. = GUltingen Mirtipig

Sex: f: female, p = pregnant, m = male, c = castrated, b = both

at: = arterial catheter. c = catheter, vc = venous catheter, Vp = vertipimcture, hp = heart punctureSample:
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Table 31 Platelets (109/1)
 

 

Reference Race Age Sex # Mean i SD Blood Method

Ellegaard 1995 G'dtt. 3m m 15 510 i 90 vp (Inhas

GOLL 3111 f 15 490 i 110 vp Cobas
(16H. 6m in 15 350 1- 80 vp Cubas
Gétt. 6m 1 15 360 i 50 vp Cobas

Heitz 1990 0611. '7 7 19 450 ? Coulter

Kasm‘ing 1983 Gétt. ‘7 ‘1 x4 330 i 60 vp Coulter

Pering 1975 (161.1. ‘2 111 10 767 vp Fonio

Schmidt 1980 Gfitt. 7 '1' 15 330 ? 7

Slokke 1986 GEM. ? 7 9 325 .t 120 vc Fonio

Walter 1978 (Rift. ‘I L7 4 364 i 74 VC Coultcr
 

Abbn’viatians.‘

Race: G6tt. = Gettingen Minipig Sex: 1': female, in = mate

Sample: vc = venous catheter. vp = venipunetnre

Table 4. Fibrinogen (g/l)
 

 

 

Reference Race Age Sex # Mean i SD Blood Method

Ellegaard 1995 Gert. 3m m 15 6.5 1' 1‘3 vp IL Test

G511. 3m 1" 15 5.4 i 0.7 vp 1L ’I‘est
Gétt. 6111 m 15 6.8 i 1.2 vp 1L Test
tht. 6m f 15 4.8 i 0.6 vp 1L Test

Kc‘irtering 1983 G6tt. '? ? 84 3.6 ir 1.0 Vp Schulz
thl. ? ? 84 1.4 i 0.3 vp Ciauss

Schmidt 1980 Ghtt. '2 7 15 1.6 7 7

Stokke 1986 G611. ? ? 9 1.1 i 0.2 vs Clauss

ngemann 1977 Gfitt. 1-11/?y f 3 3.7 i 1.1 V0 ?

Abbnwiaiions:

Race: tht. = Gettingen Minipig Sex: 1' = female, 1n = male

Sample: v1: = venous catheter. vp = venipuncture

and lowest and highest values are shown. — Fibrinogen is lower in pregnant compared to

Significant differences were noted between male male pigs (p<0.03)

and reonztntanimals forth w' a ‘1 r; .
p ° efollo “1° paran etc 5 Platelets are lower in pregnant compared to

— Protein C 13 higher m pregnant. compared to male PIgS (P<00 )
male pigs (p<0.03) Neither between male and non—pregnant female
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T121111? 5. aPTT (s)
 

 

 

Reference Race Age Sex # Mean '1 SD Blood Method

Ellegaal‘d 1995 Gdtt. 3111 m 15 461-6 vp 1L Test
(Jfitt. 3m 1' 15 44i10 Vp IL Test

Gert. 6111 m 15 431-8 vp IL Test
G011. 6111 f 15 43:10 Vp IL Test

lt'r'fisterirzg 1983 (Jhtt. ‘.’ ? 84 21i2 vp Behring

Schulz. 1995 Gétt. 27 f 18 17 vc 7

Smkke 1986 Gett. '1 ‘1 9 17i2 vc '1'

Wrogemann 1977 Gétt. 1-1 923' f 3 24:1 vc ?

Abbreviations;

Race: Ghtt. : Gettingen Minipig Sex: f: female, in : male

Sample: VC 2 venous catheter, Vp = vcnipuncturc

Table 6. PTI (Quick) (human‘Zi)
 

 

Reference Race Age Sex # Mean i SD Blood Method

Heir: 1990 Gert. ? ‘7 19 85 ‘? Behring

K‘o‘stering 1983 Gfitt. ? ‘2 84 90i15 vp Behring

Stokke 1986 Gett. ? ? 9 99i3 vc ‘2
 

Abbreviations:

Race: Gétt. : thtjngen Minipig Sample: ve : venous catheter, vp : venipuncture

Table 7. AT H1 (1111111311042)
 

 

Reference Race Age Sex # Mean i SD Blood Method

Karges 1994 Germ. 10m ? 14 101i6 ap Behring

Lutze 1992 Germ. 10m 1) 12 113112 Vp 7

Mast'icolle 1986 ? 0-111 7 12 35 vp ?

17 7d ? 1 2 70 vp ‘2
'1 adult b 20 76 vp 7

Pane 1991 York. 7 1 23 115 ac 7

Reverdiau 1996 W11116 fetus I 20 54i1 1 up Stage

White 0d ? 20 76i12 vp Stage
White adult ? 20 1551.15 vp Stago
 

Abbreviations:

Race: Get‘m1 : German Land, York :ankshire Sex: f: femaie, h = both

Sample: ac = arteriai catheter, vp = vcnipuncturc. ap = arterial puncture, up = umbiiica] cord

35



Sca11d.J.Lab.Anim. Sci. No. 1. 1997. Vol. 24

Table 8. Factor V (h111111111%)
 

 

 

Reference Race Age Sex # Mean 1r SD Blood Method

Bengmark 1972 Swed. “.7 7 5 510 i 240 ac Aas

Bowie 1973 York. 3-5111 ? 7 480 Vp ?

qustrb‘m 1974 chd. 7 7 14 790 i 350 ac Aas

Hahn. 1996 Germ. 2-4111 h 23 367 i 50 vc Biggs

Harrison 1985 ? 4m ? 1 250 Vt ?

Hathaway 1964 ? O-ld ? 5 200 i 30 vp Bnrchg.

? 7d ‘2 5 280 i 30 vp Borchg.
‘1 adult 7 5 800 vp Borchg.

Karges 1994 Germ. 10m ? 14 790 i 140 ap Behring

Lutze 1992 Germ. 10m b 12 1200 i 200 vp 7

Marsicotte 1986 ? 0-1d 7 12 100 vp ‘2

? 7d 7 12 400 Vp ?

7 adult b 20 200 vp ?

McLaughlin 1996 York. ? f 29 588 i 77 c 7

Reverdiau 1996 White fetus 7 20 133 i 23 up Stago

White 0d ‘1 20 188 i 38 vp Stago

White adult ‘2 20 444 i 95 vp Stago

Abbreviations:

Race: Germ. : German Land. Swed. : Swedish Land, York. : Yorkshire

Sex: 1 = female, b = both
Sample: ac = arterial Catheter, c = catheter, vc = venous catheter, vp = veilipuncture, 31) = 31161131 puncture,

up = umbiIical cord

pigs nor between non-pregnant female and preg-

nant pigs were significant differences found.

Discussion / Blood sampling

As we obtained blood samples after induction of

anaesthesia, our values should be compared with

caution to values obtained either by puncture in

awake animals or from chronically catheterized

animals as an influence of anaesthesia cannot be

excluded. However, the drugs used are approved

for use in human surgical anaesthesia and intensive

cane, have an excellent record of safety and to our

knowledge no short term effect on the coagulation.

Blood sampling in minipigs without sedation is

ethically questionable and would probably not re-

ceive regulatory approved. Furthermore, the sym-

36

pathetic activation associated with immobilisation

may lead to alterations in haematological and CO-
agulation parameters. too. Differences between

values obtained by puncture and catheter tech-

niques were shown by two groups (Becker at al.

1976, Oldigs et al. 1984).

Syxtem afunits

As absolute values [or single coagulation factors

are rarely used, we used for the single factor activi-
ties a system where the normal human factor ac-

tivities are assumed to be 100 %huma11 to allow for
interspecies and interracial (i.e. G(‘Sttingcn mini-pig
vs. other pig races) comparison (Lutze er al. 1992,

Kurges el al. 1994).

The alternative would have been a system where



Table 9. Factor VII (human%)
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Reference Race Age Sex # Mean :- SD Blood Method

Bowie 1973 York. 3-5m :1 7 130 vp ?

Hahn 1996 Germ. 2-4m b 23 195 i 34 VC Keller

Harrison 1985 ? 4111 ‘7 1 83 vs ?

Kurges 1994 Germ. 10m ? 14 58 i 10 ap Behring

Lmze 1992 Germ. 10111 b 12 33 :r 5 Vp ‘2

Muxsicofte 1986 7 0-1 d 7 2 60 Vp ‘?

7 7d 2’ 12 200 vp ?
7 adult b 20 139 vp 7

McLaughlin 1996 York. 1’ f 29 83 i 8 e 3’

Revcm’iau 1996 White fetus ‘! 20 53 i 8 up Intinuno

White 0d ‘.7 20 86 i 7 Vp Immune
White adult 7 20 127 i 12 vp [mmuno
 

Abbreviations:

Race: Germ. = German Land. York. = Yorkshire Sex: f: female, b : both

Sample: e = catheter, ve = venous catheter, vp = venipuncture. ap = arterial puncture, up = umbilical cord

110m1a1 Gettingen niinipig plasma would have been

assumed to be 100%, which would have allowed

only comparisons between the three groups of

G'mtingen minipigs used.

Sex dzfi‘eremcs

It should be noted that the differences found be-

tween male and pregnant animals could possibly

be explained by the different age of the male (8 i 2

months) and pregnant animals (30 i 11 months).

We will discuss this problem below for each of the

parameters concerned separately.

Haematonrit

Our mean values (male 34, female 33, pregnant

30%) fit well within the mean values of other

groups obtained by catheter (31—34%; see table 2).

Values obtained by venous puncture are higher

(36-45%; see table '2), which is highlighted by the

two groups which compared catheter and puncture

techniques (Becker et al‘ 1976, Oldigs et al. 1984).

The only values previously reported in preg-

nant Gettingen niinipigs (Grate (:1 al. 1977) are ex-

ceptionully high (55%). This might be caused by

the unusual and probably extremly stressful sam-

pling technique (heart puncture).

Except for two reports (Faring et a1. 1975,

Grate et al. 1977), all haematocrit values reported

for GOttingen minipigs are lower than the normal

human range.

Differences between male and female pigs

were small and insignificant both in our study and

in the two other studies comparing sexes (Elle-

gaam’ er al. 1995, ngemamt & Holtz. 1977).

Platelets

Our mean values (male 490, female 420, pregnant

310*10‘7/1) fit well within the range of mean values

reported by others (320-7675< 109/1; see table 3).
They are also in the normal human range.

As mentioned before. we noted significantly lower

platelets in pregnant as compared to male pigs. Be-

cause pregnant pigs were older than male pigs and

a decline of platelets between age ‘3 and 6 months

with minimal sex differences was shown by an-
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Table I 0. Factor VIII (human%)
 

 

 

Reference Race Age Sex # Mean i SD Blood Method

Bengmzzrk 1972 Swed. 7 7 5 590i400 ac Aas

Bowie 1973 York. 3~5m 7 56 700 vp '!

Hafstm'm 1974 Swed. 7 7 14 9101-290 ac Cellos.

Hahn 1996 Germ. 2-4m b 23 7821196 ve Egli

Harrison 1985 7 4m ':’ l 390 ve “.7

Karges 1994 Germ. 10m 7 13 550i110 ap Behring

Lulze 1992 Germ. 10m h 12 570:110 vp 7

Massicntte 1986 7 0-ld 7 12 500 vp 7

'3 7d 7 12 800 vp 7

7 adult 11 20 380 vp 7

McLaughlin 1996 York. 7 f 29 760i192 C , 7

Perkins 1970 7 7 7 8 470 7 7

Reverdiau 1996 White fetus 7 20 191:40 up Immune

White 0d 7 20 524i75 vp Immune

White adult 7 20 701:67 vp lininuno

Abbreviations."

Race: Germ. : German Land, Swed. = Swedish Land. York. = Yorkshire

Sex: 1': female. 6 = both

Sample: ac = arterial catheter, e = catheter, vc : venous catheter. vp = venipuneturc, ap = arterial puncture.

up = umbilical cord

other group (Ellegaard et al. 1995), an explanation

of this difference by age cannot be excluded.

Fibrinogen

Our mean values (male 9.0 i 2.6, female 7.5 i 3.3,

pregnant 5.8 i 1.1 g/l) are higher than either nor-

mal values in man and most mean Values previ-

ously reported in (lbttingen minipigs (1.1—6.5 g/l',

see table 4).

If values obtained by the Clauss method. which
was shown to be unreliable in pigs (Lutze &.

Kutschmann 1989), are excluded, our agreement

with the values reported in the literature is better
(3.6-6.5 g/l; see table 4).

As mentioned before, we noted significantly lower

fibrinogen in pregnant as compared to male pigs.

Another group showed a minimal influence of age,

but like us higher values in male pigs (Ellegaard et

38

al. 1995). Therefore it seems likely that our signifi-

cantly higher values of fibi‘inogen 111 male com-

pared to pregnant pigs (with nen-pregnant pigs in

between) are caused by a true sex difference rather
than an age difference.

PTT
Our111eativalues (male 26 i 7, female 30 i 4, preg-

nant 29 i 6 see.) fit well within the mean values re-

ported for Gettingen minipigs in the literature (17—

46 see; see table 5). It seems that the values nb-

taincd by the IL Test (Ellegaard er a1. 1995) are

higher than values obtained with the Behring

reagentia used by us or unspecified tests.

Prorhmmbin index (Quick)

As noted before. we give the prothrombin index as

percent activity for the human prothrombin com-



plex. not as prothrombin time in seconds. Our

mean values (male 170 I 30, female 180 i 30,

pregnant 190 t 40% human) are higher than nor-

mal values in man and also higher than the mean

values reported in Gettingen minipigs by others

(85—99% human; see table 6).

It should be noted. however. that these differences

might be in pait a eut-off artefact as many laborato—
ries report prothrombin indiees over 100% as 100%.

Amithrombin III

Our mean Values (male 1 10 i 20. female 1 10 i 10.

pregnant 100 i 20% human) fit well within the nor-

mal human range as well as in the range reported in

the literature for pigs of other races (76-15592 hu—

man, excluding pigs under 2 weeks; see table 7).

No values in Ge'ttingen minipigs are published so

far.

Factor V

Our mean values (male 360 i 80. female 450 i

150, pregnant 420 i 120% human) are higher than

normal Values in humans, but in agreement with

mean values reported in the literature for pigs of

other races (200-12009?) human, excluding pigs un-

der 2 weeks; see table 8). No values in thtingen

ininipigs are published so 1211.

Factor VII

Our mean values (male 1 10 i 40, female 140 i 40.

pregnant 110 i 40% human) are in the normal hu-

man range and in agreement with mean values re—

ported in the literature for pigs of other races (33-

195%‘hu111a11. excluding pigs ut1de1'2 weeks; see

table 9). No values in Gettingcn minipigs are pub-

lished so far.

Faclur VIII

Our mean values (male 260 i 100, female 340 i

90, pregnant 350 i 160% human) are higher than

normal values in humans, but in agreement with

mean values reported 111 the literature for pigs of

other races (380-91070 human, excluding pigs un-

der 2 weeks; see table 10). No values in Gb'ttingen

minipigs are published so far.

Protein C

()ur mean values (male 52 i 19, female 76 i 18.

pregnant 83 i 18%) are lower than normal human

Seaml. .1. 1.111“). Anim. SM. No l 1997. V01. 24

values. N0 values in pigs of whatever race are pub-

lished so far. The significant difference noted be-

tween male and pregnant pigs might be either ex-

plained by sex or age.

Cnm'lusian

The Gettingen ininipig is an animal suited for stud-

ies involving coagulation measurements. 11 should

he noted, however, that the activities of Factor V

and Factor VIII are higher in pigs (including G131-

tingen minipigs) than in man and that haematocrit

islower.

Highly significant (p < 0.03 with Bonferroni—cor—

reetion applied) sex or age differences exist in Gét-

tingen minipigs concerning platelets. fibrinogen

and Protein (1. Studies reporting coagulation para-

meters should mention sex and age of the animals
used.

Summary

Pigs are commonly used animals for research.

Information on the coagulation system of an ex-

perimental animal is essential for scholars to se-

lect an appropriate model. We present informa-

tion on coagulation and haematological param-

eters in Giittingen breed minipigs (male, female,

and pregnant). Factor activities are expressed as

percentage of human activity to facilitate inter-

species comparison.

Protein C was significantly higher, fibrinogen and

platelets were significantly lower in pregnant

compared to male pigs (p < 0.001 without

Bonferroni-Correetien, p < 0.03 with Bonferroni-

eorreetion applied). As pregnant sows were older

(30 i 11 months) than female non—pregnant ani-

mals (age 11 i 8 months) and boars (8 i 2

months) an influence of age on the observed dif-

ferences can’t be excluded.

The thtingen minipig is an animal suited for

studies involving coagulation Iiieasurements. It

should be noted, however, that compared to nor-

mal human values factor V (about 400% human)

and Factor VIII (about 300% human) are higher 111

G6ttingen breed minipigs and that haematocrit

(33% absolute) is lower.
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