
Scand. J. Lab. Anim. Sci. No. 3 . 1995 . V01. 22

Haematologic and Clinical Chemical values

in 3 and 6 months old Géttingen minipigs
by L. Ellpgaardl, K. Damm Jergemenz, S, Klaszrupz, A. Kornerup Hansen3 & 0. Svendsen2

1 Ellegaard Gb’ttingen Minipigs ApS, Sore: Landevej 302, DK»4261 Dalmose. Denmark,

2 Scantox A/S, Hestehavevcj 36A, Ejby, DK-4623 Lille Skensved, Denmark

3 Department of Experimental Medicine, Panum Institute, University nfCopenhagen,

Blegdamsvej 3B, DK—2200 Copenhagen N., Denmark.

Introduction
Knowledge of the normal haematology and
clinical chemistry is essential when selecting
the appropriate animal model for a particu—

lar study in biomedical research. Reference
values have been published for Yucatan
miniature swine (Radm et a1, 1986, Parson

& Wells 1986, Rispaz er a1. 1993) and for
breeds of domestic swine (Jain 1986, Ka-
neko 1989). In the present study reference

values have been established for nineteen
haematological and twenty-six clinical che-
mical parameters for Gettingen minipigs.
The analyses were performed at Scanlox,
Lille Skensved, Denmark in accordance with
the principles of Good Laboratory Practice

(GLP) according to OECD principles of

GLP, May 1981, Doc C(81)30 (Fina1)Annex
7

Materials and methods
Animals, housing and health status
Sixty Gettingen minipigs (Ellegaard Gettin-
gen Minipigs, Dalmose) were used, i.e. fif-

teen males and fifteen females at the age of
three months, and fifteen males and fifteen

females at the age of six months. The aver-
age body weight of three months old males
and females is about 7.5 kg and 7.7 kg, re—

spectively. The average body weight of six

months old males and females is about 12.4
kg and 13.1 kg, respectively. The animals
were kept in barrier unit with a 3-room staff

shower and a glutaraldehyde lock for the in-
troduction of materials. The ventilation sy-

stem was equipped with a 99.99% absolute

microfllter and air was changed 7—20 times
per hour. The temperature was 18-24“ C

and relative humidity was 60—70 %. The

animals were fed a commercial minipig diet
(SDS, Essex, UK) and chlorine decontamin-

ated water. The colony was regularly hea1th

monitored according to ScandLAS guide
lines for health monitoring of pig breeding
colonies (Hem et a1. 1994). No agents listed

in these guidelines had been found. The co-
lony was genetically monitored according to

Ellegaard & Hansen (1994).

Blood sampling
The rninipigs were given the analytical num-
bers 1-60 according to a randomization
scheme, and blood samples from twenty ani-

mals were taken on each of three consecu-

tive days. The animals were fasted overnight
before blood samples were taken, but water

was available.
The blood samples were drawn from the bi-
jugular trunk while the animals were re-

strained in dorsal reeumbeney. For haema-
tology 3 m1 EDTA stabilized blood and for
the coagulation tests 2 m1 citrate stabilized
blood were taken. For the blood glucose
analyses 20 pl blood were taken with micro-
pipette with dry Na—heparin, and 5 ml blood

samples were taken into plain glasses for se-

rum. The blood samples for serum were

kept at room temperature for 2—3 hours
before centrifugation. Centrifugation took
place at 1268 G for 10 minutes. The serum

was frozen and stored in the freezer at ap-

prox. —18°C for 1ater laboratory ana1yses,

except the serum for LDH which was stored
at +4“ C for maximally two days before an-
alysis.
Three samples with some haemolysis were
discarded, and new samples were taken.
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Analytical methods

The haematological parameters were deter-

mined using Cobas Minos (Roche, Montpel—

lier, France). The reticulocyte count was

performed using a brilliant ercsyl blue stain,

and for the blood smears for differential
leucocyte count May-Griinwald Giemsa
smear sLaining was used, The coagulation
times were determined using IL TestTM on
Automated Coagulation Laboratory
(ACLTM, Mi1ano, Italy).
Serum Clinical chemical analyses were per—
formed using Cobas Mira (Roche, Tegimen-

ta, Switzerland) and reagents from Roche
(Basle, Switzerland) apart from analyses of
serum ornithine carbamyl transferase which
were performed using a method described by

Ceriotti’ (1974), and analyses of serum so-

dium, potassium and chloride which were

performed using an ion selective electrode
(Ilyte, Milano, Italy). Serum protein elec-

trophoresis was performed using agarose

gels, Multiphor ll (Pharmacia, Uppsala,
Sweden) and LKB-UltroScan XL (Uppsala,

Sweden).

 

 

Table 1
Red blood cell parameters for male and female Géttingen minipigs, three and six months 01' age, N=15

Parameter Uni! Values Males Females Males Females

Haemoglobin mmol/l Mean I SD. 7.45 i 0.35 7.4-0 I 0.54 7.89 t 0.51 7.66 1 0.56

Range 6.90—8.20 6.40-8.00 7.00-8.70 6.50-8.50

Red blood cell 10‘2/1 Mean 1 SD. 8.01 t 0.44 8.06 t 0.68 7.92 1- 0.56 8.03 i- 0.58
count

Range 7.21 A8154 7.34-9.25 7.11-8.85 6.91-8.81

Haemaloer'it m1/100 ml Mean t SD. 36.80 :152 36.67 L 2.29 38.20 1- 1.87. 37.60 t 2.41

Range 34.00-40.00 32.00-40.00 35.00-41.00 33.00—41.00

Reticuloeytc % Mean : SD. 1.31 :050 1.71:0.75 1.65:0.85 1.09:*-0.54
count

Range 0.40220 0.80-3.00 0.60-3.60 0.20-2.20

Reticubcyte 10‘71 Mean +_ SD. 0.10 :004 0.13 z 0.06 0.13: 0.07 0.09 r 0.04
count

Range 0.03-0.18 0.06—0.25 0.05-0.32 0.02—0.16

Muun cell fl Mean 1 SD. 46.011259 45.751425 4839:3117 46.881229
volume

Range 43.20-52.70 40.00-54.50 43.10-54.60 44.00-53.50

Mea_n cell {mo} Main 1 SD. 0.941006 0.93 :010 1.00 : 0109 0.97 :000

haemoglobin
Range 0.90-1.10 0.80-1.10 0.90-1.20 0.90-1.10

M can cell mmol/l Mean : SD. 20.25 t 0.51 20.18 t 0.52 20.66 t 0.67 20.37 t 0.31
haemoglobin
concentration Range 19.50-21.10 19.50-21.10 19.70-22.10 19.70-20.80         
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Table 2

White blood cell parameters for male and female Géttingen minipigs, three and six months of age, N=15

 

 

 

Parameter Unit Values Males Females Males Females

3 months 3 months 6 monlhs 6 mnnlhs

White blood cell 109/1 Mean : SD. 11.95 t 2.45 11.36 1 1.37 8.68 : 1.50 8.60 + 2.18
Count

Range 720-1650 31.90-13.40 6.6013111 4.404280

Segmented ”/7; Mean 1 SI). 272019.66 2787:1317 32.53 20.77 2907:3116
neutrophils

Range 13.00-43.00 10.00-60.00 23.00-50.00 14.00-44.00

Segmenled 109/1 Mean + SD. 3.27 :1.41 2.93 t 1.31 2.8. $11.85 2.52 $1.112
neutrophib

Range 1.36-6.27 1.20-5.49 1.75-4.55 0.77-4.99

Band neutrophiIs % Mean : SD. 1.33 141.921 1.531 1.19 1.60 1 1.12 0.93 L 0.90

Range 0.00-3.00 0.00-4.00 0.00-4.00 0.00-3.00

Band neutrophfls 109/1 Mean I SD. 0.17 :015 0.18 t 0.15 0.14: 0.10 0.08 i 0.09

Range 0.00-0.50 0.00-0.53 0.00—0.39 0.00-0.23

Lymphocytes ‘72- Mean 1* SD. 68.80 t 10.28 67.60 x 13.88 61.80 I 7.84 6607 t 8.78

Range 52.00—84.00 36.00-87.00 41.00—73.00 51.00 82.011

Lymphor'yles 109/1 Mean + SD. 8.19 32.02 7.98 t 1.38 5.34: 0.99 2.0?) :1.44

Range 533-1235 568-1044 3.73-7.73 2.68-8.19

Eosinophils % Mean J. SD. 0.87 i 1.25 0.93 t 1.53 1.33 i 1.18 2.13 :226

Range 0.00-4.00 0.00-5.00 0.00-4.00 0.00-8.00

Eosinuphfls 105/1 Mean : S.D. 0.10:0.15 0.10:0.17 0.12:0.11 0.19 L 0.23

Range 0.00-0.44 0.00-0.49 0.00-0.36 0.00-0.80

Basophils ’3’}, Mean t SD. 0.67 i 0.90 0.53 : 0.74 0.73 : 0.88 0.33 i 0.62

Range 000-3 00 0.00-2.00 0.00-3.00 0.00-2.00

Basophfls 109/1 Mean + SD. 0081-012 0.07:0.10 0.06:0.(17' 0.02:0.04

Range 0.00-0.43 0.00-0.27 0.00-0.23 0.00-0.11

Monocyles ‘7; Mean 1 SD. 1.13 I 1.25 1.53 21.51 2.00: 1.07 .47? 1.19

Range 0.00-4.00 (1.00-5.00 1.00-4.00 (1.0 3.00

Munoeyles 1119/] Mean 1 SI). 0.14:0.15 (1.20 :(1.21 0.17 :(1.()‘1 (1.1411113

Range 0.00-0.48 0.00-0.00 (1.1184138 . '101': (1 .‘n          
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Table 3

Platelet counts, coagulation times and fibrinngen levels in male and female Géttingen minipigs, three and six months of age, N=15

Parameter Unit Values Males Females Males Females

3 months 3 months 6 months 6 months

Platelet count 109/1 Mean 1 SD. 513.1 1 88.34 490.3 1 115.2 349.3 x 79.47 364.5 x 51.72

Range 4130-6840 2750-7210 1480-4200 2780-4541)

Activated partial sec. Mean : SD. 45.86 t 5.77 44.08 29.99 42.65 18.17 43.22 i 9.83
thrombophislin
time Range 34.40-58.20 26.90-59.40 30.20-55.40 27.70-66.20

Thrombin time see. Mean 1 SD. 258024.12 33625.00 2191:359 23.69 +4.55

Range 20.90-35.60 19.60-38.00 19.60-31.50 17.00-31.10

Prolhmmbin see. Mean 1 SD. 11.71:0.34 1154:0136 1194:062 11.651041

lime
Range 11.10-12.30 10.20-12.00 10.90-13.00 10.80-12.40

Fibrinogen g/l Mean 2 SD. 6.50 11.30 5.37 t 0.66 6.85 t 1.24 4.80 i 0.59

Range 5.083.116 4.47-6.61 5.42-9.18 3.50-5.61

Statistics vels were also high (Table 5). The minipigs
Data were processed to give group mean
values, standard deviations and minimum

and maximum. Outliers which were defined

as values outside means i three standard

deviations were identified and excluded

from the statistical analysis.

The data processing was made with SAS®
procedures (version 6.08) described in SAS/
STAT® User’s Guide (1989).

Results
Reference values for 19 haematological and

26 e1inica1 chemical parameters for male

and female Giittingen minipigs, 3 and 6
months of age, are shown in tables 1—4. For

each parameter mean values, standard devi—

ations and lowest and highest values are
shown.

Three female six months old minipigs had
very high total creatine kinase values. Their

lactate dehydrogenase, aspartate amino-
tmnsferase and alanine aminotransferase le-

were litter mates.
Apart from these values the only outliers
excluded from the statistical analysis were

one value for each of the parameters: White
blood cell count, neutrophils, triglycerides,

alkaline phosphatase, potassium and ou-
globulin.

Discussion

In general the haematological and clinical
chemical parameters were comparable with
those reported for other breeds of miniature

and domestic swine (Parson & Wells 1986,

Radin er al. 1986, Kaneko 1989, Rispaz er
al. 1993). Minor differences can be explain-

ed by experimental conditions (environ-

ment, diet, housing etc.) and the methods of

analysis used.
An increase in haemoglobin, haematocrit,

mean cell volume (MCV), mean cell hae-
moglobin (MCH) and mean cell haemoglo-
bin concentration (MCHC) from three to six
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Tnblc 4

Clinical chemical values for male and female Glittingen minipigs, three and six months of age, N= 15

Parameter Unit Values Males Females Males Females

3 months 3 months 6 months 6 months

Alanine pkat/l Mean : S.D. 1.12:0.‘16 1.00 $0.17 (19210.07 09610.27

aminotransfe rase
Range 0.85-1.55 0.66-1.38 0.80-1.02 (1.67-1.76

()rnilhinc IU/l Moan : S.D. 4.49 : 0.2.8 4.13 $0.53 4.43 t 0.44 4.79 10.74

earbamyl

Ltansfcrase Range 4.00-4.94 3.34-5.44 3.61-5.08 3.62-6.43

Sorbitol HkaL/I Mean 2 SD. 0.01:0.01 0.01:0.01 0.012001 0.01 10.01
dchydrngenase

Range 0.00-0.03 0.00-0.03 0.00-0.02 0.00-0.03

Aspartate 1.1.](801 Mean L S.D. 0.38:0.13 0.34:0.09 0.36+0.10 0.34-0.07

aminotransferase
Range. 0.2-0.78 0.22-0.53 0.21-0.57 0.23-0.47

Alkaline pkat/I Mean : SI). 4.29:0.92 3.88:1.11 3.49:0.75 2.71 111.98

phosphatase
Range 2.22-5.39 2.23-6.64 2.46-5.77 1.85-5.87

Bilirubin (total) pmol/l Mean : SD. 2.69 t 0.49 2.27 1 0.74 2.32 L 0.48 1.87 L 0.56

Range 1.90-3.50 1.60-3.90 1.60-3.10 0.70-3.10

Gamma-glutamyl hkaL’l Mean 1 8.1). 0.80:0.10 0.79f0.12 0.89:0.12 0.77:0.18

transferase
Range 0.66-1.01 0.64-1.15 0.67-1.19 0.59-1.28

Cholesterol mmoL’l Mean : SD. 1.72 1 0.33 2.40 i 0.49 1.33 : 0.20 1.90 t 0.43

Range 1.33-2.63 1.71-3.40 1.01-1.78 1.45-3.05         
months of age could be seen in minipigs of

both sexes. An increase in these parameters
from weaning to nine months of age is ge-

nerally noted in breeds of miniature as well

as domestic swine (Jain 1986).

Rispar ex (11. (1993) found mean haemoglo—

bin and mean haematocrit values of 8.9]
mmol/1 and 47 m1/100 ml respectively in
Yucatan micropigs with a mean age of 20

weeks. The mean values for MCV, MCH

and MCHC were 63.96 0. 1.22 final and
19.04 mmol/l. Radin et a1. (1986) reported

mean values for haemoglobin and haema-
tocrit of 9.25 mmol/l and 45 m1/100 m1 re-

spectively in Yucatan miniature swine with
a mean age of 15.6 months. The MCV was
64.4 11, MCH 1.33 fmol and MCHC 20.62
mmol/l.

The white blood cell count, the percentage

of neutrophils and the percentage of mono-

cytes were low in the microbiologically de-

fined minipigs compared to the values for
conventionally reared pigs (Jam 1986).

Others have studied the influence of expo—

sure of pigs to environmenta1 bacteria by

comparing the haematology of ”minimal
disease" and conventionally reared bacon

pigs (.MC Tagger! & Rowntree 1969). They
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Table 4, com.

Clinicnl chemical mlues for male and female (:iitlingen minipigs, three and six months of age, N=15

 

 

       

Parameter Unit Values Males Females Males Females

3 months 3 months 6 months 6 months

Protein (total) 3/] Mean : S.D. 58.43 t 3.97 57.58 +3.63 61.02 = 3.33 61.66 L 3.60

Range 5210-6500 50.90-62.70 53.90-68.50 54.10-67.70

Albumin % Mean : SD. 57.27 1 3.01 56.69 :- 243 55.75 I 1.76 54.04 : 3.40

Range 51.90-62.80 51.20-60.90 52.80-58.90 48.40-60.60

Albumin g/l Mean 1‘- S.D. 33.44 :2.66 3264 i 2.58 34.01 : 1.94 33.26 1- 1.98

Rang: 29.32-38.03 28.89-37.15 30.20—37.81 30.69-37.37

u.-glohulin % Mean : SD. 3.83 11.27 3.39 I 0.78 3.7" 1- 0.76 3.31) t 0.5]

Range 2.70-6.70 2.30-5.20 2.60-5.50 2.60-4.50

m-globulin g/l Mean : SD. 2.23 L 0.72 1.95 1 0.48 2.27 1- 0.45 2.07 t 0.33

Range 1.64-4.01 1.37-3.17 1.68-3.34 1.70-2.85

og-globulin % Mean 2 SD. 18.00 : 2.23 18.55 +. 2.41 16.63 12.32 17.60 i 3.05

Range 1500-2360 14.30-22.00 11.50-20.30 930-2150

az-globufin gfl Mean 1 SD. 10.49 '1' 1.23 10.64 2 1.20 10.16 L 1.56 10.84 L 1.94

Range 11.52-13.33 8139-1295 698-1231 621-1357

B-glt‘bulin ”/0 Mean 1 SD. 12.30 1- 1 .49 12.71 : 1.38 13.66 i 1.45 13.53 - 1.20

Range 910-1470 10.30-16.00 11.70- 17.30 11.00-15.20

B-globulin g/l Mean 2 SD. 7.19 L 1.02 7.33 t 0.99 833 + 0.97 8.35 r 0.94

Range 4.76-8.36 5235-9 68 696-1073 653-1009

y-globulin % Mean :1: SD. 8.60: 2.00 8.67 $1.56 10.21: 1.32 11.12 t 2.86

Range 5211-1120 650-1190 21.40-12.20 51.90-16.50

y-globuhn g/l Mean 2 SD. 5.07 L 1.41 5.02 :t 1.11 6.24 :1: 0.98 0.91 1 2.04

Range 2.82-6.85 3.31 -‘/.46 4.58-8.22 3.41M 1.02

Albumin/glnhulin Mean : SD. 1.35L0.17 1.32:0.13 1.’26+0.09 119110.17
ratio

Range 1.08-1.69 1.05-1.56 1.12-1.43 0.94-1.54
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Table 4, com.

(Ilinicul chemical values for male and [emale Gfitlingen minipigs. three and six months of agg N = 15

Parameter Unit Values Males Females Ma1cs Females

3 months 3 months 6 months 6 months

Creatinc khlass pkal/l Moan : S.D. 5.99 $2.25 5.171220 7.89:4.85 9.38 13.88

Range 39.43-10.41 237-1021 332-2262 33.42-17.65

Lactate 01:31.1 Mean : S. l). 16.68 x 2.34 17.45 1 2.32 13.59 1 2.03 13.27 t 5.39
dehydrogenasc

Rang: 12.98-19.99 12.38-20.88 11.11-17.63 10.97-29.65

Amylase IU/J Mean LL‘ S.D. 49.04 : 11.59 50.08 : 13.97 49.33 1 10.53 52.17 : 15.23

Rang: 19.43-69.52 17.13-66.78 29.43-66.93 17.89-72.40

Triglyccrides mmolfl Mean t S.D. 0.40 i 0.07 0.59 t 0.12 0.36 + 0.07 0.47 i— 0.12

Range 0.26—0.50 0.36-0.76 0.23-0.47 0.31-0.67

Carbamidc mmol/l Mann : SD. 2149 t 0.56 2.37 t 0.59 2.12 + 0.50 2.35 t 0.59

Rang: 1.17-3.39 1.63-3.59 1.24-2.83 1.68-4.06

Crmlinina pmol/l Mean : S.D. 1035111625 9760:1080 109.7: 10.21 9573:1022

Range 8200-1450 8300-1221) 9200-1310 7600-1140

Glucose (whole mmoI/1 M 32m :- S.D. 3.47 : 0.43 3.71: 0.42 3.17 + 0.38 3.16 : 0.35
blood)

Range 2.77-4.32 2.96-4.32 2.41-3.89 2.70-4.17

Sodium mmoll'l Muan : S.D. 143822.48 1439:2112 143.2:1 18 144111.76

Range 1404-1483 1400-1489 1408-1453 1414—1482

Potassium mmuL/l Mean + S.D. 4.89 L 0.48 5.00 t 0.60 4.58 t 0.42 4.72 t 058

Rangs 3.81-5.01 3.91-6.06 3.85-5.08 3.77-6.05

()ulcium mmoL’l Mean 1 S.D. 2.78 1 0.09 2.76 i 0.13 2.66 J. 0.11 2.71 z 0.12

Range 2.54-2.94 2.51-2.97 250-291 2.51-2.96

Inorganic mmnl/l Mean 1' S.D. 2.73 1 0.23 2.78 t 0.17 2.58 t 0.16 2.73 2 0.14

phusphuruus
Range 246- 3,27 2.54-3.10 2.23-2.84 2.48-3.04

(lhlnridc mmol/l Maan 1 S.D. 100911.99 10151—115 101.5:118 102011.98 1

Range 9750—1039 1001-1037 98.404054 99.20-10.52 t        
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Table. 5
Abnormally high clinical chemical serum values for three female Iltter mates, 6 months 0! age

Parameter Unit Minipig Not Values

Creatine kinase pkulfl 46 525.40

17 29380

24 318.00

Lactate dehydrogenase pkat/l 46 48/11

17 24.10

24 29.65

Aspartnlc aminotramferase pkat/l 46 3.27

17 1.94

24 2.16

Alanine aminotransferase akat/l 46 4.95

17 2.92

24 1.76      
found that the white blood cell count was
23% higher in conventionally reared pigs.

The difference was principally due to a high

number of neutrophils, but monocytes,
eosinophils and basophils were also more
numerous in the conventionally reared pigs.

The white blood cell count was lower at the
age of six months than at the age of three
months in the minipigs. This is also seen in
other miniature swine. The white blood cell
count increases from weaning to three
months of age, whereafter it declines pro—
gressively to stabilize at the age of about
three years (Jain I986).

The platelet count was lower in the six

months old minipigs than in those which
were three months of age. Similar findings
have been reported for other miniature

swine breeds. A progressive decrease can be

expected from weaning till nine months of
age (Jain 1986)
The coagulation times in the minipig are

rather similar to the coagulation times in

man The range for the activated partial

thromboplastin time in the six months old
minipigs was 28—66 see, the range for man
is 27—35 seen the range for the thrombin

time and the prothrombin time in minipigs
were 17—32 sec. and 11—13 sec., respectively,

the ranges in man are 18—25 sec. and 12—15
sec., respectively The thrombin time was

longer in three than in six months old mini-
pigs.
Creatine kinase (CK), or creatine phospho-
kinase, exists in three principal isoenzymatic
forms in the minipig, CK—MM which domi-

nates in skeletal muscle, CK-MB in heart

muscle and CK—BB in brain. In the three

female litter mates which had increased CK-
values the lactate dehydrogenase, the aspar-

tate aminotransfcrase and the alanine ami-
notransferase levels were also high. The
same pattern of high serum enzyme levels
was seen in a male litter mate and in a fe~
male from another sow mated with the same
boar (data not shown). Four weeks later re—
peated blood samples showed that the para-

meters were still high, although somewhat
lower (data not shown). Seven weeks later a

blood sample from one of the animals
showed normal values. All the enzymes

which were elevated are found in skeletal as
well as cardiac muscle in pigs. The fact that
the cases could be traced back to a single



boar might possibly indicate a genetic
background.

Ornithine carbamyltransferase and sorbitol
dehydrogenase were measured because they
are the most liver specific enzymes in the
minipig. Glutamine dehydrogenase is a third
relatively liver specific enzyme, whereas in
pigs the activity of alanine aminotransferase,

which is a liver specific enzyme in many
other species, e.g. rats, rabbits, dogs and

man, is higher in cardiac and skeletal muscle
than in liver (Boyd 1983).

There were only minor sex differences. It
was characteristic, however. that serum total

cholesterol and triglyceride levels were

higher in the females than in the males ln
Yucatan miniature swine total cholesterol
and triglyceride levels were also found to be
higher in the females (Parson & Wells 1986,
Rispat er al 1993), In both sexes of the
Gettingen minipig the levels tended to de—

crease with age. Serum cholesterol levels are
highly influenced by the diet, and minipigs
with high dietary conditioned cholesterol
levels are used in arteriosclerosis research.
Compared with Yucatan miniature swine

the serum total protein levels were rather
low in the Gettingen minipigs (Radi'n et a1,

1986. Parsons & Wells 1986, Rispal el al.

1993), mainly due to lower albumin levels.

There was an increase in y—globulin with
age in the minipigs. Compared with conven-

tionally reared domestic pigs the serum glo—
bulin levels are, however, low in the micro-

biologically defined minipigs (Hanmm er al

1990).
The Gb'ttingen minipig is rapidly becoming
established as an animal of choice for a wide
range of biomedical research. The values

obtained in the present study can serve as a

basis for comparison and reference, and

thereby facilitate the use of the minipigs.

Summary
Blood samples were collected from sixty healthy
Gottingen minipigs. fifteen males and fifteen fe-
males at the age of three months and fifteen males
and fifteen females at the age of six months. The
samples were taken at the breeder’s facilities. The
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samples were analysed for nineteen haematologi-
cal and twenty~six clinical chemical parameters.
Means, standard deviations and lowest and highest
values are presented. In general the parameters
were comparable with those reponed for other
breeds of miniature and domestic swine. The
white blood cell count, the percentages of neu-
trophils and monocytes and serum globulin levels
were lower in these microbiologically defined
minipigs compared with conventionally reared
pigs and minipigs. Three litter mates had a com-
plex 0f abnormally high serum creatine kinase,
lactate dehydrogenase, uspartate aminotransterase
and alanine aminotmnsferase levels.

Rexumé
Blodpmver blev taget fra tres raske Gettingen
minigrise, femten tre maneder gainle 0g femten
seks maneder gamle hanner og femten tre mime—
der gamlc 0g femten seks maneder gamle hunner.
Praveme blev taget i avlerens faciliteter. Pruverne
blev analyseret for nitten hzematologiske 0g seks-
ogtyve klinisk kemiske parametre. Middelvzerdier,
standardafvigelser 0g laveste 0g hzjeste vaerdier er
angivet. 1 (let store og hele var parametrene sain—
menlignelige med vmrdier rapporteret for andre
smz‘t griseracer 0g grise landracer. Antallet af hvide
blodlegemer, proeenteme af neutrofile 0g mono-
cyter 0g serum globulin niveaueme var lavere hos
disse mikrobiologisk definerede minignsc end hos
konventionelt opdrzettede grise 0g minigrise. Trc
kuldseskende havde et kompleks af abnormt huje
serum kreatin kinase, laktat dehydrogenase, aspar-
tat aminotransferase 0g alanin aminotransferase
niveauer.
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