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Abstract: The measurement of angled erythrocyte sedimentation rate (ESR), as a replacement
for perpendicular ESR, for cattle blood was scrutinized since it has been well known that perpe-
ndicular ESR in cattle is too slow to be adopted as an effective clinical test., Samples of blood
were taken from 186 Korean native cattle over 2 years old. The results obtained in the experi-
ment were summarized as follows.

1. Average values of perpendicular ESR/24hrs in 15 apparently healthy cattle, as measured by
Wintrobe, Westergren and capillary tubes, were 5.84-2.2, 11.1%3.7 and 10.4:-4,5% respectiv-
ely, which were found to be similar to the values of perpendicular ESR/hr of normal blood of
human,

2, The ESR was determined in the tubes held at 90, 75, 60, 45, 30 and 15-degree angles,
using 3 types of tubes. For the diagnostic purposes, the best results were obtained from the
tubes held at 45-degree angle.

3. The angled ESR values increased as the diametets of the tube-bores decreased.

4. The tube length did not affect the angled ESR(%).

5. The angled ESR values increased with the increased environmental temperature during the
ESR measurement,

6. The storage temperature at 5°C, 20°C and 35°C, of the blood for 24 hours did not affect
the angled ESR,

7. Samples of blood were treated with 4 kinds of anticoagulants (heparin, K,-EDTA, double
oxalate and sodium citrate) and the ESR was determined at 45-degree angle, using capillary
hematocrit tubes. The ESR values were higher in the blood samples treated with sodium citrate
than in those treated with other anticoagulants,

8. By using the autologous plasma, the PCV was adjusted to be 5, 10, 20, 30, 40 and 50ml/
100ml and the ESR was determined in the capillary hematocrit and Wintrobe tubes held at 45
degrees, In both of the methods the ESRs increased as the values of PCV decreased.
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The regressions of ESR to PCV in both 45-degree-angled capillary and Wintrobe tubes were

curvilinear.

For the capillary hematocrit tubes the second degree polynomial Y=61.9779—2. 3533x-+0. 0228x?

(r=0.9999) fits the data,

And in the case of Wintrobe tubes the second degree polynomial

Y:=27.9767—1.1314x+0. 0117x? (r=0.9998) fits the data.
9. The 45-degree angled ESR was determined in the blood of 71 healthy Korean native cows

using capillary hematocrit tubes, The average PCV was 35.4-+3.6ml/100ml. The observed ESR/
hr averaged 7,2+2,.7%, while the corrected LESR/hr to a PCV of 36ml/100ml averaged 6.6+

1.3%.

From these results it was concluded that to obtain the best results the ESR/hr of Korean native

cattle should be determined at 45-degree angle at room temperature(20°C) using capillary hemat-

ocrit tubes,
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Table 1. Perpendicular ESR Percentage in Fifteen Healthy Cows

Time(hr) PCV
1 6 12 24 (ml/100ml)

Wintrobe tube(2. 8mm bore)

Range 0.0—0.5 0.0—3.0 0.5—5.0 2.0—9.5 29—45

Mean & S.D. 0.2+0.2 1.61.0 2.7*x1.6 5.842.2 35
Westergren tube(2. 0mm bore)

Range 0.0-—-1.0 1.0—4.0 2.0—9.0 5.0—19.0 29-—45

Mean & S.D. 0.3+0.4 2.541.2 5.3+2.0 11.1£3.7 35
Capillary tube(l.0mm bore)

Range 0.0-—0.0 1.4—5.7 2.1—8.6 4.9—13.7 29-—45

Mean & S.D. 0 2.141.1 4.6+3.0 10.4+4.5 35
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Fig.1. The erythrocyte sedimentation rate, for an hour,

50% diluted blood of 13 apparently healthy cows

in different angles and tube bores with whole and
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Table 2. Comparison Between the ESR(%) in 10cm and 20cm Columns (Tube-Lengths) of Whole and 50%
Diluted Blood in 45°-Angled Tubes of 1mm Bore

Whole Blood 50% Diluted Blood
Time(hr Time(hr
(hr) ime (hr) PCV
1 3 1 3
(ml/100ml)
Tube length(cm) Tube length(cm)
10 20 10 20 10 20 10 20
Ranges 1.0—9.5 0.8—9.5 10.0—28.0 8.3—30.0 11. 0—32.0 7.5—35.0 31.0—61.0 27.0—64.5 29—41
Means 5.1 5.4 18.3 18.8 23.1 22.0 49.7 50.6 36
S.D. 2.9 3.3 6.2 7.5 5.9 7.3 8.2 10.2
t-values 0.65 0.85 1.37 0. 84
D.F. 9 9
P. 0.53 0.42 0.20 0.42
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Table 3. Comparison Between the ESR(%) in 10cm and 20cm Columns (Tube lengths) of Whole and 50%
Diluted Blood in 45°-Angled Tubes of 3mm Bore

Whole Blood

50% Diluted Blood

Time(hr) Time(hr) POV
! ? ! 2 {ml/100ml)
Tube length(cm) _ Tube length{cm)
10 20 10 20 10 20 10 20

Ranges 0.0—4.0 0.0—4.3 3.0—11.0 3.8--13.0 3.5—10.0 2.0—11.5 12.0—30.0 12.0—34.5 29—41
Means 2.1 2.0 7.5 8.3 7.7 7.8 22.7 24.0 36
S, D. 1.2 1.3 2.5 3.5 1.8 2.5 4.9 6.0
t-values 0.25 1.71 0.32 0.80
D.F. 9 9 9 9
P, 0.80 0.12 0.75 0.45
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Fig. 2. The effect of environmental temperature du-
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hr using capillary hematocrit tubes in 24 appar-
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Fig. 3. The effect of storage temperature of the
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llary hematocrit tubes in 15 apparently healthy
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Packed Erythrocyte Volumes (PCV) Adjusted by Autologous Plasma in 18 Cattle

ESR(%) in adjusted PCV

Original
(ml1/100ml) PCV
5 10 30 40 50 (ml/100ml)
Capillary hematocrit tube
Ranges 38.5—65.3 29.8—51.1 17.9—29.4 8.1—14.6 2.8—5.7 0.7—2.1 32—40
Mean-:S, D. 51.126.6 40.474-5.3 23.8+3.4 12.1x+1.9 4.6+0.8 1.2+0.4 36
Wintrobe tube
Ranges 15.5—28.0 12.0—21.0 6.0—13.0 3.0—6.0 1.0—2.5 0.0—2.0 32—40
Mean-S, D. 22,84:3.7 17.6+2.6 10.0+2,0 4.641.1 1.6+0.5 0.6:20.6 36
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Fig. 5. Charts for correction of sedimentation rate according to volume of packed erythrocytes (PCV) for
capillary and Wintrobe tubes held at a 45-degree angle for 1 hour, -
The heavy curved lines in both graphs represent the curvilinear regression on which this chart based.
To locate the corrected value observed sedimentation rate may be identified in the left-hand column of

standard PCV, 36ml/100ml.
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Table 5. Data on 45°-Angled ESR by Capillary Hematocrit Tubes, Reading at 1 Hour at Room Temperature,

in 71 Apparently Healthy Korean Cows

Age PCV 45° Angled ESR(%)
(Year) (ml/100ml) Observed *Corrected
Ranges 2—11 30—43 2.0—13.0 3.0-8.8
Mean-+S.D. 5.3=2.5 33.4=+3.6 7.2+2.7 6.6+1.3

* Observed values of ESR were corrected to the standard PCV of 36ml/100ml.
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