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Studies on the effect of haemodilution on 

on differences between 

,..nl'tl"~tln.('I results. 

and often 

concentrated 

as a 

demonstrated that the onset of 

VI 

with 

is 

enhanced after haemodilution with The reason for this enhanced 

and the mechanism which it occurs have remained unclear. 

This thesis establishes that the effect is VU'U""UlC with haemodilution in volunteers 

with no variables. It the effect of various diluents on the 

enhancement of IvUCIYU'CHI'U' and the range of dilution over which the effect occurs. The 

then moves on to the mechanisms of enhanced and to define and 

these. The role of n''''T'''''''' activation the standard is 

the of It is demonstrated that the n,..,"m,pnT of 

occurs on the basis of haemodilution the levels of 

while not 

and 

the the threshold for feedback of 

thus in an imbalance. This imbalance leads to activation of 

increased thrombin Tnn'n"""nn which further 

enhances activation of thrombin. Two clinical studies set out to ,,,.o,nTllru whether the effect 

which results in activation of 

could be demonstrated in a clinical 

studies were based on the which a 

measure of whole blood .... VC'\.jUIO"'U' rather than standard tests 

in ",,,,,,n1,'" with excesses of factors as the latter may obscure the finer 

interactions the state of onset of 

This thesis demonstrates the effect of enhanced T"""\AI',nn haemodilution and the 

cause of this enhancement of '"'v< ......... 'oU'v. is now established. While it is still difficult to prove 

between diluted and undiluted groups, the effect may pose a 

clinical 

difference in 

volumes.of 

an area that will need further research in time to come. The 

should also be 1n\l,<>c:t:,('I<:I't",rI 

f'nJ'c:t:::l,lIniirl This is 

of time this effect """"".""'" 
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TEG DESIGN AND OPERATING PRINCIPLES (Data from 

Haemoscope Corp.) 

The TEG analyser's approach to the monitoring of patient haemostasis is 

based on these two facts: 

• The end result of the haemostasis process is a single product----the clot. 

• The clot's physical properties (rate, strength, and stability) will determine 

whether the patient will have normal haemostasis, will haemorrhage or 

will develop thrombosis. 

Fig 3.1. lEG sample cup design (Figure supplied from Haemoscope 
Corp.) 

The TEG analyser involves two mechanical parts to measure the physical 

properties of the clot, a cup and a pin. The special stationary cylindrical cup 

holds the blood (0.36 ml) and is oscillated through an angle of 4°45' at 37°C 

(Figure 3.1). 

Each rotation cycle lasts 10 seconds. The pin is suspended in the blood 

sample by a torsion wire and is monitored for motion, which is either 

transduced mechanically to a heated stylus, moving across heat-sensitive 
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graph paper on a chart recorder, or in the newer models, it is converted by a 

mechanical-electrical transducer to an electrical signal, which can be 

monitored by a computer. When no clot exists, the motion of the cuvette does 

not affect the pin and a straight line is recorded. The torque of the rotating cup 

is only transmitted to the immersed pin after fibrin-platelet bonding has linked 

the cup and pin together. The strength of these fibrin-platelet bonds affects 

the magnitude of the pin motion, such that strong clots move the pin directly in 

phase with the cup motion. Thus, the magnitude of the output is directly 

related to the strength of the formed clot. As the clot retracts or lyses, these 

bonds are broken and the transfer of cup motion is diminished. 

Fig 3.2. TEG tracing parameters (Figure supplied from Haemoscope 
Corp.) 

The resulting haemostasis profile is a measure of the time it takes for the first 

fibrin strand to be formed, the kinetics of clot formation, the strength of the clot 

and dissolution of clot (Figure 3.2). 

TEG ASSESSMENT (Data from Haemoscope Corp.) 

The coagulation profile evaluated by the TEG is a graphic method of 

displaying a measure of the kinetics of clot formation and dissolution as well 

as of clot quality. It monitors shear elasticity, a physical property of a blood 
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f-time k-time MA 

163 163 

Mean 13.8 6.7 37.5 52.7 

1 6.3 35.7 51 
Cl 

7.1 39.3 54.3 

25 11 4.5 29 

75 16 8 44 58 

Min 4.5 1.5 19.5 19 

Max 34 22 79 

5 3.5 15 12 

SD 4.4 2.6 11.4 10.7 

SEM 0.3 0.2 0.9 
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Baseline Post- from Baseline Post- from 
dilution control dilution control 

43.3 39.0* -4.1 42.5 -7.9 (1 

4.7 3.9 1.8 3.2 3.3 2.1 

208.0 188.8 -19.3 215.9 171.7" -44.3 

36.4 11.4 45.9 33.5 22.1 

13.2 13.9* 0.7 13.1 14.6* 1.5 (11 

1.1 1.1 0.5 0.8 1.0 0.70 

33.9 34.7 0.7 33.2 36.6* 3.4 (1 

2.7 2.9 1.4 2.9 3.6 2.1 

2.7 2.2* -0.5 (1 ; 2.7 1 

0.8 ··0.6 0.3 0.7 0.5 0.3 

116.1 80.1* -37.7 108.8 62.8* 

33.7 15.9 43.4 30.2 16.0 36.2 

PT - nrl"lirhrnm aPTT - activated tnH)mt)Opllasl:!n time ATIII -

antithrombin "' as nArI"Ar.t:::lI'1'A of nnr:::lrn,nJ normalised value . 

.. P <: for within group differences from baseline. 

t P < 0.05 for between group differences. 

1.) 
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Baseline Post- from Baseline Post- from 
dilution control dilution control 

3.4 3.5 0.1 3.3 4.4* 1.1 

0.9 0.9 0.7 0.8 1.0 0.5 

3.3 72.2 72.3 0.1 1) 

11.1 9.8 6.1 7.4 10.8 7.1 

69.3 2.5 63.4 62.9 0.6 

12.8 13.5 8.0 9.9 14.1 7.8 

58.5 63.0 4.5 54.0 52.0 2.0 

17.9 18~5 11.2 13.9 17.3 9.4 

53.7 56.0 2.2 58.2 38.4* 19.8 

27.8 31.4 23.9 25.0 29.7 23.0 

83.4 4.7 80.6 82.0 1.5 (1 

8.9 9.9 9.9 '7.2 10.0 8.0 

.. P < 0.001 for within group .r1111'<,ron from baseline 

t P < 0.05 for between group differences 

or a 

was 
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In vivo haemodilution 123 

2-

SALINE 
HCT PLATELETS FIB 

PRE PRE POST PRE 
1 43 39 261 233 3.4 2.4 85 83 
2 44 42 225 203 2 1.8 100 86 
3 47 41 157 143 2.6 2.2 92 
4 42 4 195 1 1.7 1.5 91 85 
5 36 157 2.4 2.1 85 
6 35 199 178 2.8 80 
7 46 44 191 205 3.3 117 78 
8 53 44 170 150 2.8 1.9 90 92 
9 38 1 141 4.3 3.4 108 114 
10 46 42 173 2.6 2.2 180 41 
11 46 43 282 2 1.7 97 
12 45 4 227 2.8 2.2 101 64 
13 37 212 192 2.2 1.8 75 65 
14 4 37 256 2.4 150 
15 4 213 204 1.7 1.7 158 98 
16 34 251 240 2.6 137 65 
17 47 41 191 170 2.6 2.2 167 77 
18 5 45 183 1.7 1.3 156 67 
19 45 39 180 171 1.8 1.2 156 75 
20 34 31 170 149 4 3 107 94 

43.3 39.0 188.8 2.7 2.2 116.1 
4.7 3.9 36.5 36.4 0.8 0.6 33.7 15.9 

HCT FIB 
PRE POST PRE PRE 

1 43 30 166 3 1.7 92 49 
2 42 32 183 2.2 1.7 86 68 
3 43 34 203 182 2.4 2 82 68 
4 43 36 194 164 2 1.4 94 
5 43 162 135 2.4 1.5 95 50 
6 41 33 1 154 95 107 
7 37 187 3.4 2.3 94 54 
8 48 38 172 134 3 2.2 90 58 
9 37 31 175 129 4 3 78 61 
10 44 38 159 130 2 1.5 87 67 
11 43 37 272 234 2.2 1.5 86 67 
12 47 38 288 235 2 1.5 69 55 
13 41 35 274 228 2 138 65 
14 41 309 195 2.8 1.7 165 49 
15 41 31 211 153 2.4 1.5 147 64 

38 258 193 3 2.2 1 60 
17 45 180 3 2.2 147 90 
18 48 40 1 154 3.4 2.4 131 63 
19 42 37 177 153 1.5 1.2 152 30 

42.5 34.5 215.9 171.7 2.7 1.9 108.8 
3.3 33.5 0.7 0.5 30.2 16.0 
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SALINE 
PT 

PRE POST 
1 13.5 4 4 
2 14.4 1 2.5 5 
3 1 3 3 
4 13.5 14.4 3 
5 13.5 14.4 
6 
1 15.3 6 6 
8 12.5 13.5 3 3 
9 13.5 14.4 3 3 
10 3 3 
11 13.5 13.5 2.5 3 
12 13.5 14.4 3 3 
13 12.5 12.5 3 
14 11.6 4 4 
15 11.6 3 3 
16 
11 3 3 

4 3 
19 3 3 
20 11.6 11.6 5 5 

1 33.9 
1.1 1.1 2.1 

PT 

1 12.5 15.3 
2 14.4 5 
3 12.5 1 6 
4 13.5 15.3 6 
5 1 14.4 6 
6 11.6 5 
1 35 2 
8 12.5 4.5 
9 13.5 14.4 2 
10 1 14.4 3 
11 1 14.4 32 3 4 
12 14.4 16.2 34 2.5 
13 12.5 14.4 3 4 
14 14.4 2.5 

11.6 1 31 4 
16 14.4 29 5 
11 30 4 
18 13.5 13.5 3 4 
19 1 

14.6 33.2 4.4 
1.0 2.9 1.0 
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1 15 56 63 88 
2 66 85 83 
3 24 70 88 85 
4 11 79 88 93 
5 25 21 80 85 
6 85 80 80 80 
7 13 81 80 74 88 
8 89 80 90 91 91 88 
9 25 81 81 85 86 94 
10 94 75 94 90 
11 23 23 90 65 79 95 
12 81 83 69 97 
13 78 85 70 70 86 100 
14 30 35 75 86 81 85 
15 63 16 83 83 76 88 
16 46 58 88 100 100 100 
17 75 84 71 83 86 
18 68 83 75 64 82 83 
19 100 100 100 100 100 100 
20 68 73 63 73 55 

53.7 76.7 74.5 83.4 88.2 
27.8 .4 11.6 17.2 8.9 9.9 

ADRENALIN COLLAGEN 
PRE PRE 

1 75 10 85 63 71 
2 68 52 69 10 65 
3 69 28 63 75 75 
4 19 11 69 69 63 
5 20 16 44 38 88 
6 68 80 73 75 86 
7 68 8 69 64 80 
8 89 89 65 83 80 90 
9 70 14 75 81 84 81 
10 63 40 68 74 84 91 
11 24 23 86 60 68 65 
12 80 56 63 70 84 83 
13 93 83 80 94 97 88 
14 33 16 69 86 86 89 
15 20 15 68 63 81 94 
16 60 14 60 70 80 83 
17 75 75 70 70 84 98 
18 31 18 64 69 75 84 
19 80 81 75 81 80 85 

58.2 38.4 69.2 68.2 80.6 82.1 
25.0 29.7 9.4 18.4 7.2 10.0 
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100umADP 10umADP 5umADP 
PRE POST PRE PRE POST 

1 65 75 40 50 46 49 
2 65 76 59 68 44 66 
3 63 54 54 
4 65 68 71 61 58 45 
5 85 85 60 65 42 45 
6 84 81 88 71 
7 65 74 60 33 
8 88 90 78 85 80 78 
9 88 86 80 88 85 91 
10 84 74 75 71 73 59 
11 73 78 55 60 41 44 
12 81 91 75 60 66 
13 76 75 84 45 80 
14 76 68 75 64 70 
15 73 59 50 41 35 
16 94 94 70 68 50 52 
17 78 79 69 75 70 78 
18 65 78 70 73 65 64 
19 100 100 1 100 100 100 
20 70 75 68 85 65 

76.6 79.8 69.3 72.0 58.6 
11.1 9.9 12.8 13.5 17.9 18.5 

100umADP 10umADP 5umADP 
PRE PRE PRE POST 

1 69 63 63 48 40 
2 64 54 61 52 54 
3 63 68 63 55 39 
4 66 56 51 45 48 39 
5 69 71 56 58 42 40 
6 83 93 78 90 81 86 
7 73 69 71 58 56 45 
8 85 81 71 78 73 
9 75 69 75 70 69 64 
10 75 81 63 69 55 58 
11 64 63 55 52 42 41 

75 86 65 76 52 59 
13 81 75 68 63 46 44 
14 81 81 71 61 63 
15 58 36 31 20 25 
16 68 73 60 59 55 59 
17 69 85 68 69 69 65 
18 71 69 54 58 45 44 
19 81 79 71 74 63 85 

72.2 72.3 63.4 62.9 54.0 52.0 
7.4 10.8 9.9 13.9 17.3 
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Cont-r Cont-k Cont-a (0) Cont-MA (mm) Sal-r (mm) Sal-k Sal-a Sal-MA (mm) 

1 12 7 57 60 9 4 68 64 
2 15 11 41 54 9 11 44 59 
3 28 15 36 49 24 14 36 49 
4 22 12 42 52 18 10 45 53 
5 22 12 40 45 16 6 61 53 
6 15 36 47 26 11 46 51 
7 24 11 44 59 18 7 55 59 
8 31 17 31 45 16 12 41 51 
9 24 11 43 52 19 9 49 54 
10 32 16 32 47 31 15 32 49 
11 21 12 41 55 13 8 52 57 
12 29 17 30 50 24 15 35 49 
13 31 15 33 44 13 41 50 
14 25 13 38 55 19 8 52 58 
15 37 16 32 45 26 12 41 51 

23 15 37 58 18 7 55 64 
17 27 15 35 22 11 45 51 
18 34 18 27 47 27 14 35 50 
19 40 24 23 43 28 14 45 
20 27 12 42 44 10 45 46 

14.2 20.4 10.6 45.7 53.2 
7.4 5.4 6.0 3.2 9.4 5.4 

Cont-r (mm) Cont-k (mm) Cont-a Cont-MA (mm) Haes-r (mm) Haes-k Haes-a Haes-MA (mm) 

1 
2 22.0 13.0 39.0 1 9.0 46.0 49.0 
3 38.0 23.0 24.0 13.0 43.0 
4 13.0 39.0 51.0 14.0 15.0 33.0 50.0 
5 29.0 15.0 32.0 16.0 32.0 38.0 
6 29.0 14.0 38.0 27.0 11.0 41.0 46.0 
7 14.0 8.0 51.0 21.0 50.0 55.0 
8 12.0 42.0 31.0 17.0 32.0 37.0 
9 22.0 12.0 43.0 5.0 63.0 
10 37.0 17.0 33.0 49.0 29.0 15.0 44.0 
11 29.0 12.0 40.0 21.0 12.0 48.0 
12 28.0 13.0 45.0 29.0 13.0 38.0 48.0 
13 1 .0 25.0 12.0 39.0 
14 22.0 9.0 49.0 18.0 9.0 51.0 52.0 
15 32.0 17.0 46.0 29.0 16.0 33.0 
16 28.0 14.0 35.0 54.0 16.0 7.0 54.0 
17 34.0 17.0 30.0 30.0 16.0 43.0 
18 11.0 9.0 29.0 21.0 26.0 37.0 
19 22.0 25.0 31.0 21.0 25.0 33.0 

26.2 14.2 37.8 50.8 23.4 13.2 
7.2 4.0 7.6 8.6 7.2 4.4 9.4 6.6 
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v and in 0 and MA in 
cont-r 

1 11 18 8 
2 10 54 22 9 
3 13 24 9 50 57 
4 14 18 8 
5 43 51 4 48 
6 5 67 62 4 
7 13 22 8 
8 49 55 17 8 
9 11 45 19 6 

11 42 61 24 6 
11 24 11 

39 58 7 
12 55 25 7 54 

53 19 7 
42 12 41 

9 64 17 5 
10 46 6 

34 42 

18 71 
22 5 45 4 72 71 

4 4 5 65 
5 17 4 65 8 2 73 
6 5 45 57 4 70 
7 50 75 7 3 76 78 
8 3 60 66 12 3 77 71 
9 22 2 71 72 16 3 73 76 
10 24 4.5 52 16 4 68 
11 34 6.5 4 67 65 
12 33 4 52 3 73 72 
13 7 3 56 6 5 64 63 
14 7 2.5 4 3 73 69 
15 4 54 6 64 69 
16 28 4 17 3 75 
17 3.5 3 74 73 
18 20 5 5 62 67 
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6 

Volunteer Con No. r-time k-time MA 
1 1 1 20 13 34.5 

2 2 24.5 11 36.5 51.5 
3 1 15 11 36 51 
4 2 19 7 24.5 51 
5 1 21 16 45 39 
6 2 35 29 16 

Control con 1 22 15.5 27 51.5 
con 2 32 20.5 21.5 46.5 

2 1 1 1 22 8 42 57 
2 2 17 6 52 58 
3 1 21 7.5 52 56 
4 2 5 55 
5 1 33 19 23.5 48 
6 2 21 22 42.5 

con 1 23 14 30.5 53 
9 57 

3 1 2 24 9 38 54 
2 1 25 8 43 
3 2 7.5 48 
4 1 40% 34.5 12 49.5 
5 2 50% 27 12 32.5 47 
6 1 45 24 19.5 37.5 

Control con 1 13 32 53 
con 2 21 11.1 36.5 58 

4 1 1 10% 26.5 14.5 28.5 54 
2 2 21 7 45.5 55 
3 1 25 11 48 
4 2 26.5 13 30.5 49 
5 1 9 50 
6 2 60% 51 18 19.5 38 

con 1 35 20.3 21.5 45 
con 2 23 9 36 54 

5 1 1 1 29 9 44.5 66.5 
2 2 20% 27.5 6.5 54 69.5 
3 1 27 6.5 51 67 
4 2 31 7 49.5 64 
5 1 50% 24 10 38.5 56 
6 2 53 13 28.5 53 

Control con 1 32 13 30.5 56 
con 2 33.5 13 35 64 

6 1 1 10% 19.5 8 45 60.5 
2 1 1 7 
3 1 13 5.5 56 
4 2 40% 34 7.5 45.5 54.5 
5 2 35 15 34 50 
6 2 50 14 28 49 

con 1 13 4.5 60 63 
con 2 37.5 12 34 56.5 
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No. r-time k-time 
7 1 1 10% 26.5 11 35.5 54.5 

2 1 26 11.5 37.5 53 
3 1 .5 7 45 56 
4 2 17 8.5 38 52 
5 2 15 9 42.5 51 
6 2 28 19 23 41.5 

Control can 1 19.5 8 41.5 60 
Control can 2 17.5 13.5 53.5 

8 1 1 23.5 11.5 34.5 55.5 
2 1 12.5 4.5 59 62 
3 1 19.5 6.5 52 59 
4 2 23.5 10 41 56 
5 2 33 8 32 51.5 
6 2 44 22.5 18 42 

Control can 1 18 8 41 60 
Control con 2 31.5 18 24 48 

9 1 1 1 30.5 8.5 42.5 62 

2 1 23 6 52 .5 

3 1 6.5 46 63.5 
4 2 20 7 45 58 
5 2 10 42 54 

6 2 53 25 16 44.5 
can 1 36.5 14 27.5 54.5 

20 11 30 59 
10 1 1 25 16 28 50 

2 1 30 10 35.5 51 
3 1 9.5 38 51.5 

4 2 40 9.5 37 48 
5 2 54.8 16 44 25 

6 2 67.5 27 13.5 38 
can 1 28 16 22 49 

Control 30.5 23 22 43 

11 1 2 35.5 13 .5 54 

2 1 29.5 10 39.5 54 
3 2 36.5 8.5 46 55.5 

4 1 21 5.5 50 57 
5 2 32.5 12 33 50 

6 1 44 15 27 42 
can 1 30.5 18 50.5 

29 18 22 52.5 
12 1 2 23.5 10.5 33.8 50.5 

2 2 19 7 45 56 
3 2 19.5 8 43 56 
4 1 27.5 10 37 54 
5 1 25 9 36 51 
6 1 44 16 41.5 

can 1 23 12.5 32 52 
can 2 27.5 16 27.5 46 
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No. 
13 1 2 10% 11.5 56 

2 2 45 55 
3 2 7 
4 1 9 40 
5 1 50% 13 49 
6 1 49 

con 1 
con 2 26.5 11.5 37.5 

14 1 1 1 11 54 
2 2 24 11 
3 1 30% 11 38.5 
4 2 21 7.5 44 54 
5 1 50% 7 41.5 
6 2 24 29 44 

con 1 26 15.5 
con 2 26 15.5 27.5 47 

15 1 1 1 28 
2 1 20% 30 55 
3 1 28 30 
4 2 40% 30 47 
5 2 24 31 
6 2 60% 17 

con 1 36.5 22 49.5 
con 2 21.5 

1 1 31.5 38 59.5 
2 1 7 44 
3 1 
4 2 30 7 45.5 
5 2 31 11 37 
6 2 46.5 

con 1 33 
con 2 28.5 13 

1 2 1 25 13 32 
2 2 24 14 32.5 
3 2 24.5 34 
4 1 9 31.5 54 
5 1 35.5 20 
6 1 70 40 

19 
1 1 6 .5 43.5 
2 1 12 4 48 
3 1 11.5 3 54 
4 1 11.5 4 46 
5 1 13.5 5 37.5 49.5 
6 1 21.5 9 23.5 41 

conti 15.5 34 49.5 
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No. 

1 1 10% 16 7.5 24.5 40.5 
2 1 13.5 6 
3 1 14 4 46 51 
4 1 40% 6 47.5 
5 1 18 9 40 
6 1 60% 18 

cont1 
1 1 17 41 
2 1 
3 1 14.5 47.5 
4 1 6 
5 1 50% 20 21.5 38.5 
6 1 

cont 1 19 9 46.5 
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r-time k·time 

1 1 27 11 47 60 
2 20 8 54 

29.1.98 11 12 5 67 
12 9 3 74 

2 26.1 1 15 35 44 
2 10 44 46 

28.1.98 11 10 50 
8 

3 1 16 
2 20 9 
11 10 4 
12 7 6 57 

4 1 11 45 
2 6 66 
11 14 60 

5 67 
5 1 17 31 

2 20 11 53 
11.3.98 11 14 

15 12 
6 1 1 16 35 

2 8 
1 11 26 15 

12 8 51 59 
7 20.1.98 1 10 44 

2 14 6 
22.1.98 11 6 60 

12 5 
8 1 25 43 48 

2 20 47 48 
11 13 49 
12 20 8 51 

9 24.2.98 1 9 51 57 
2 8 

26.2.98 11 14 37 50 
12 8 55 

10 1 24 15 35 
2 17 11 44 52 

4.3.98 11 15 37 
22 8 54 55 

11 23.3.98 1 44 
2 20 7 54 50 
11 26 13 40 
12 9 50 
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12 1 1 22 13 
2 21 9 51 
11 15 35 46 
12 46 

13 1 46 
2 15 5 64 

11 11 5 3 66 
19 7 55 

1 1 11 44 52 
2 17 8 33 
11 19 10 44 

6 60 57 
15 1 18 51 

2 24 51 
11 38 
12 10 45 

16 1 16 
2 11 42 
11 17 31 

26 11 43 
1 20 
2 22 10 48 
11 18 
12 27 9 47 
1 26 12 42 55 
2 45 57 
11 28 15 55 

22 9 49 54 

19 1 24 42 54 
2 22 10 45 57 
11 27 
12 29 9 49 
1 44 55 
2 20 6 61 
11 39 55 

27 9 
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6- a 

AT III maintenance 
Number SAMPLE r-time MA 

1 1 29 11 32 55 
2 27 8 43 59 
3 12.5 34.5 57.5 
4 22 5 55.5 61 

2 1 34 21 19.5 48.5 
2 24 11 35 54 
3 24 16 27 53 
4 22 11 33 53 

3 1 22 18 24 47 
2 23 11 34 48 
3 29 19 23 50.5 
4 23 14.5 27 48 

4 1 35 16 28 62 
2 29 6 55 63 
3 31 15 29 63.5 
4 34 6.5 53.5 67.5 

5 1 15 5.5 55.5 58.5 
2 6.5 6.5 54 55 
3 12 5 54 57 
4 14 6 52 52 

6 1 41 21 18 44 
2 32 8 42 51 
3 47.5 24 19.5 42.5 
4 49.5 .5 20 41.5 

7 1 40 13 34 59 
2 32 10 40 
3 49 17 25 56.5 
4 54 18.5 28.5 

8 1 33 23.5 20.5 53 
2 19.5 13 33.5 63 
3 31 21 21 49 
4 24 13 32 49 

9 1 42 13 28 54 
2 27 8 41 61 
3 43 18.5 28 55.5 
4 37.5 12 61 

10 1 35 18 22 47 
2 26 10 35 49 
3 40.5 23.5 18.5 41 
4 43 13.5 29.5 47 

11 1 13 32 62 
2 11 28 55 
3 58.5 21.5 18 53.5 
4 33.5 12 29.5 58 
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AT III 
Number SAMPLE k-time MA 

12 1 29 14 33 62 
2 23 9 45 60.5 
3 28 10 60 
4 29 10 36 59 

13 1 38 18 24 51 
2 8 43 56 
3 44 21 53 
4 37.5 14.5 28.5 57 

14 1 51.5 26.5 18 47.5 
2 41 11.5 32 50.5 
3 40 25 17 47 
4 46 18 22 46 

15 1 36 22 22 48 
2 27 7 44 56 
3 45.5 20 22 57 
4 61.5 15.5 45 

16 1 28.5 14.5 30.5 56 
2 9.5 40 55.5 
3 25 7 42 55 
4 32 17 25 

17 1 36 20 22 44 
2 26 13 32 
3 36 17 25.5 51.5 
4 41.5 13.5 31 48.5 

18 1 45.5 12.5 33.5 52 
2 31.5 13.5 31 55 
3 24 13 34 53 
4 24 8 49 

19 1 18 25 46 
2 36 17 21 43 
3 42.5 21 22.5 40 
4 37.5 11.5 31.5 48.5 

20 1 34 16 25 48 
2 27 14 29 52 
3 32 21.5 20.5 51 
4 28 11.5 34 

AT 111- test 
Number Control 20% Oil. 20% OiL/AT 

1 76 64 95 
2 84 72 108 
3 102 107 
4 105 71 91 
5 88 65 100 
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Number r3 
1 37 
2 
3 5 35.5 
4 
5 .5 49.5 
6 29.5 
7 
8 36.5 

5.4 

k1 k2 k3 k6 
1 11 14.5 
2 7 5 14.5 
3 6.5 10 
4 16.5 6 
5 7 5.5 10 7 5 
6 10 11 11.5 11 

10 13 7.5 6 

a2 a3 
1 
2 61 30 
3 52 33.5 
4 34 26 
5 56.5 49.5 56.5 
6 50.5 39.5 39.5 

24.5 20 .5 25.5 
40 45.5 
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Number MA 1 MA2 MA3 MA4 MAS MA6 
1 56 59 59.5 57.5 55.5 58.5 
2 66.5 59.5 53 44.5 59 
3 58.5 51 55.5 61 61 52.5 
4 46.5 54 39.5 52 52.5 49 
5 64.5 57.5 62 61.5 
6 52 44.5 42 45 42 
7 49.5 41.5 45 45.5 49.5 48.5 
8 57 63 

Mean 54.7 56.7 54.0 53.5 55.1 54.7 
SO 7.5 7.3 8.6 6.1 7.6 6.8 

Number Hct 1 Hct 3 Hct4 5 
1 50.7 46.4 46.3 44.5 
2 41.1 39.8 39.7 40.2 38.6 37.7 
3 39.4 38.3 37.3 37 36.4 
4 40.1 40.1 37 36.1 
5 38.4 38.7 37.5 38.2 37 
6 39.2 38.9 38.2 38.5 
7 46.5 44.9 43.6 43 42.7 42.7 
8 38.7 39.7 37.8 37.2 37 
9 47 44.3 43.7 45.1 42.5 42.1 
10 44.5 39 37.8 

Mean 42.6 41 40.4 40.3 39.3 39.0 
SO 4.3 3.1 3.1 3.4 2.8 4.0 

1 Arlll 2 ATII! 3 ATIII4 Arm S 

1 104 89 104 97 
2 104 101 106 93 
3 97 98 99 109 115 
4 92 100 84 92 104 99 
5 124 123 130 135 76 114 
6 128 107 112 118 107 136 
7 94 110 120 127 129 
8 117 116 136 131 98 
9 136 

Mean 110.7 
SO 16.1 12.7 17.2 15.6 17.7 16.4 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Auto-dilution effect 139 

Number Fibri 1 2 Fibri3 Fibri4 5 6 
1 2.3 2.2 2.5 1.9 2.6 2.8 
2 1.6 2.2 2.2 
3 2.6 2.7 
4 1.8 1.7 1.6 1.3 1.4 1.4 
5 3.8 3.5 3.4 4.2 5 3.8 
6 2.4 2.9 2.9 2.6 3 2.6 
7 2.3 1.9 2.4 
8 3.5 3.3 3.3 2.1 3.6 
9 2.5 4.1 2.9 2.9 3 

N'adren 1 2 3 N'adren 4 5 N'adren 6 
1 5550 6225 7617 7783 9407 
2 4368 5252 4368 4015 
3 5683 7683 5650 4777 5009 
4 4258 4059 5285 5893 3849 
5 4468 5120 4103 5341 3683 
6 10004 12103 7451 6004 
7 7164 6655 8423 7131 9263 
8 9816 8446 12357 9794 

Mean 6543.7 7764.8 8189.2 6722.9 7056.6 6058.8 
5373.9 4225.8 2690.8 3108.9 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 

r 
20 
14 
3 

24 
23 
10 
18 
24 
13 
11 

22 
30 
28 
24 
40 
40 
18 
28 
20 
22 
11 

15 
21 
14 

15 
27 
8 
13 

32 

18 
16 
35 
16 
18 
19 
23 

23 
16 
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8- 10 

data: r- and k-times in mm, 
values 

ktime 
6 66 
5 70 
3 74 
8 63 
9 
4 
6 
7 

6 
5 

5 
19 
13 
28 

19 
11 
7 
7 

18 
7 

3 

5 
7 
4 

10 
12 
4 
5 
9 

6 
8 
7 
19 
9 
11 
13 
11 

12 
9 

65 
77 
73 
71 

48 
54 
47 
49 

71 

55 
66 
78 

71 
44 

63 

40 
32 

55 
35 
27 
53 
44 
49 
22 
40 
35 
30 
36 

37 
34 

MA r time k time 
43 
50 6 1 
66 17 3 
41 -4 -2 
37 
65 

51.5 
44 
55 
58 

28 
21 
19 
30 
46 
46 
32 
41 
73 

56 

58 

64 
62 
50 
52 
64 
59 
62 
50 
58 
53 
51 
54 

57 
53 

13 
5 
-1 

2 
o 
-9 

2 
6 

-10 

22 
12 
20 

11 

7 
o 
7 

6 

19 
14 
1 

14 
16 

19 
17 

o 
7 

5 
3 
2 

1 
o 
1 

6 
-9 
o 

4 
4 
-7 

4 

2 
o 
3 

-3 

8 
7 
3 

10 
8 
9 

10 
8 
6 

-1 
2 

-4 
-8 
3 

-12 
-8 
-6 

o 

2 

-6 
1 
-1 

-15 
-8 
1 

-8 

-15 

-19 

4 

-31 
-23 
-3 

-26 
-17 
-22 

-18 
-13 
-8 

-1 
2 

MA 

-7 
-23 
2 

-28 
-14.5 

-7 

-3 

3 

-2 

5 
7 

-16 

-2 

-32 

-15 

-4 

3 

-14 
-12 
o 

-7 

-10 

-8 
-3 
-1 

-3 
1 
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rtime k r ktime MA 
12 1 30 8 47 77 

2 22 5 8 3 
3 14 3 5 -4 
4 25 7 5 1 -7 
1 76 
2 24 11 10 7 
3 15 9 19 9 -18 
4 40 -6 3 2 -4 
1 8 77 
2 23 5 5 3 -5 
3 6 77 0 -1 0 
4 40 6 2 -6 -4 
1 15 57 
2 15 6 54 9 
3 
4 
1 14 
2 30 -2 1 3 
3 8 3 11 -41 -13 
4 34 28 30 -14 0 
1 13 3 62 
2 6 -4 -3 16 6 
3 7 49 -4 13 3 
4 10 -7 7 

18 1 7 40 
2 7 50 0 0 -10 -5 
3 13 5 10 2 -15 -9 
4 7 50 1 0 -10 -5 

19 1 7 49 
2 6 55 72 -1 1 
3 
4 

20 1 21 61 
2 7 45 65 2 6 -12 -4 
3 
4 

21 1 46 
2 26 48 1 7 -6 -2 
3 8 6 19 16 -15 
4 22 46 -3 0 0 
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Number 
1 

2 

3 

4 

5 

6 

1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 

7 1 

8 

9 

10 

2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 
1 
2 
3 
4 

r 
21 
16 
17 
20 
21 
17 

36 
25 
23 
25 
19 
16 
40 
23 
14 
o 
39 
28 
28 
29 
25 
28 
7 

100 

6 
18 
14 
20 

17 
8 

28 
24 
11 
29 
28 
12 
10 
15 
21 

r- and 1It_It"rn .... in mm, 
values 

ktime 
8 58 
9 58 
7 56 
4 
15 
8 
15 
11 
10 
9 
9 
5 
13 
11 
7 
o 

26 
19 
18 
8 
10 
9 
4 
20 

6 
7 
10 
13 

8 
6 

10 
11 
13 
10 
9 
6 
5 
7 
7 

56 
51 
71 

56 
53 
53 
48 

52 
50 
44 

43 
45 
43 
52 
68 
69 
64 
49 

52 
58 

44 

42 
55 

35 
33 
35 
36 
45 
51 
49 
47 

MA 
38 
37 
44 
56 
36 
42 
36 
44 
32 
37 
39 

27 
33.5 
49 

19 
20 

42 
39 
33 

9 

50 
45 
37 
29 

61 
65 

63 
62 
61 
51 

64 
70 
62 
65 
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in 0 and MA in 

diff 
rtime ktime 

5 -1 
4 1 
1 

4 
-13 
-4 

-2 
4 
7 

17 
26 

11 
11 
10 

-3 
18 
-75 

4 
-2 

9 

-11 

13 
-5 
-4 

2 
-3 
-9 

4 

7 
o 
4 

1 
1 
5 

2 
6 

7 
8 
18 

1 
6 

-10 

-3 

2 

-2 

-2 
1 
2 

1 
-1 
-1 

o 
2 
2 

-9 
-5 

o 
5 
-7 

2 
8 

-2 
o 
-9 

-1 
4 
19 

7 
14 

-13 

6 

2 
o 
-1 

-4 
-2 

MA 

1 
-6 

-18 

o 
-8 

-5 
-7 
-25 

-7.5 
-22 

-1 

-23 

6 
-17 
30 

8 
16 

-4 

-2 

1 
11 
11 

-6 
2 
-1 
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r k MA r k MA 
19 7 

2 20 6 61 -1 1 0 2 
3 21 5 -2 2 -3 
4 30 10 41 64 -11 9 -1 
1 9 4 
2 20 21 51 14 
3 38 21 
4 40 52 -31 -12 13 
1 27 13 61 
2 26 10 1 3 -7 0 
3 30 9 61 4 0 
4 4 5 23 8 -3 
1 21 9 52 
2 14 5 7 4 -18 
3 19 6 45 56 1 3 -4 
4 7 -2 2 -5 
1 55 
2 24 7 0 5 
3 23 8 41 55 2 4 -7 0 
4 
1 4 4 
2 13 34 45 -9 
3 5 -10 -1 7 -9 
4 11 4 -7 0 2 -18 
1 20 8 49 
2 6 77 0 2 -7 2 
3 6 -2 0 3 
4 35 18 -15 -10 1 1 
1 30 12 
2 24 9 44 6 3 -3 
3 
4 

20 1 25 11 38 
2 18 7 47 7 4 -9 -2 
3 15 37 0 -4 1 
4 16 -7 13 
1 14 
2 12 6 17 8 
3 47 1 -2 5 8 
4 -6 5 5 

22 1 27 17 27 
2 21 10 6 7 
3 13 -5 4 4 
4 18 -1 5 5 
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Number Her Pits 
1 1 35 1.4 29 7.2 756 

2 33 1.5 28 16.3 
3 30 1.4 23 238.8 978 
4 30 1.6 33 3.2 635.8 

2 1 39 1.4 27 22.1 260.4 
2 36 1.7 25 40.4 551.8 
3 33 1.1 22 80.1 586.6 
4 35 1.5 28 21.5 390.1 

3 1 44 1.4 27 3.2 226.7 
2 38 1.5 31 12.2 886 
3 33 1.5 28 207.5 
4 36 1.8 120 17.8 561.9 

4 1 52 1.3 27 5.1 264.4 
2 49 1.3 28 11 443.4 
3 44 1.3 27 24.6 421.2 
4 42 1.4 0.9 328.2 

5 1 42 1.2 30 0 196.5 
2 39 1.2 25 88.5 2479.5 
3 35 1.3 30 3.9 948.1 
4 31 1.6 30 

6 1 1 26 5.5 249.9 
2 37 1.1 24 14.2 498.6 
3 36 1 20 14.2 299.8 
4 32 1.1 27 33.1 722.4 

7 1 48 0.8 32 291 92.38 
2 43 0.9 32 101.2 247.5 
3 680.3 1158 
4 39 0.9 33 

8 1 45 1.2 24 
2 40 1.1 24 
3 41 1 24 
4 40 1 30 

9 1 44 1.1 38 22.1 1067 
2 41 1.1 62.5 996.2 
3 36 1.3 34 47.3 555.8 
4 35 1.1 40 20.5 1058 

10 1 48 1.1 32 120.1 3032.5 
2 43 1.1 33 23.8 573.2 
3 43 1.2 31 33.1 613.5 
4 44 1.2 35 68 635.5 

11 1 52 1.3 28 15.5 580.2 
2 46 1.4 28 9.5 545 
3 44 1.5 27 23.1 558.6 
4 43 
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HCT TAT 
12 1 37 1.8 35 5.8 

2 1.3 
3 26 1.5 
4 25 1.5 2.5 

13 1 36 1.3 15.5 
2 1.3 61.9 
3 1.3 1.7 
4 27 1.3 

14 1 37 1.2 
2 17 
3 39 1.5 4.2 
4 1.2 2 
1 1.4 7.6 
2 49 1.4 
3 
4 
1 47 181 
2 42 122.5 
3 42 
4 40 

17 1 27 1.1 42 1 
2 27 .4 1132 
3 
4 1.3 
1 1.7 
2 0.8 32 
3 1.1 242.2 
4 
1 39 1.1 3.9 241.2 
2 35 1.1 66.6 295 
3 
4 
1 42 1.1 22 
2 35 1.1 22 
3 
4 1.1 
1 48 1.2 4.2 238.2 
2 1.2 3 187.6 
3 44 1.1 25 
4 1.2 4.6 342.2 
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1 1 1.2 103.8 
2 1.2 115 
3 1.4 1 110.7 
4 1.6 .1 

2 1 1 5.1 
2 1.1 40.4 244.1 
3 1.3 
4 1.3 35 1.9 

3 1 
2 
3 
4 1.3 

4 1 47 1.5 1.9 
2 1.6 32 2.2 
3 1.7 
4 

5 1 1.4 
2 47 1.6 9.4 
3 44 1.6 29 
4 47 1.4 

6 1 1.7 34 0.6 
2 1.8 437 
3 1.6 89.7 11080 
4 1.9 

7 1 1.2 29 
2 1.3 4.4 720.5 
3 1.5 35 41.7 4645 
4 1.4 24 20.3 

8 1 
2 
3 
4 

9 1 47 0.8 31 99.4 
2 27 1 
3 
4 30 
1 30 1 
2 
3 1 37 
4 
1 1 29 
2 1 
3 2.3 
4 0.8 33 
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Number INR 
12 1 0.9 36 

2 
3 28 0.9 36 1117 
4 33 0.9 117.8 762.2 

13 1 
2 39 774.2 
3 48 1.1 41 60.3 427 
4 38 0.9 40 

14 1 46 1.5 32 58.7 184 
2 41 1.4 31 162.5 
3 38 1.4 34 68.4 283 
4 44 2.9 47 56.3 1202 

15 1 40 1.2 33 112.2 990 
2 37 1.2 32 1 770 
3 36 1.3 35 79.3 342.6 
4 35 1.2 

16 1 42 1 26 5.1 266.5 
2 36 1.1 29 40.4 244.1 
3 1.1 28 3.8 1 
4 1.1 22 1.9 167.3 

17 1 40 1 23 80.5 707.4 
2 41 19.1 785 
3 27 1.5 26 35.5 782.7 
4 34 1.3 23 

18 1 38 1.8 2.2 129.7 
2 36 1.9 31 3.7 142.2 
3 29 2.1 34 2 140.9 
4 33 2 

19 1 37 
2 35 1.5 29 5 198 
3 
4 

20 1 41 1.6 2.4 
2 36 1.6 29 46.3 372.8 
3 33 1.5 29 6.2 1 
4 32 3.7 40 71.7 2145 
1 56 1.9 46 187.1 
2 55 2 43 47.1 2704 
3 49 2.1 52 4.6 160.9 
4 49 1.7 43 3.8 222.6 
1 50 1.4 35.4 323.3 
2 45 1.4 34 24.6 307.9 
3 39 1.5 35 
4 48 1.4 34 
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