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Abstract: The purpose of this study is to develop a new method which enables the goat ESR
to be used as an effective clinical test. Blood samples were taken from 61 Korean native goats
aged above one year old and the effect of tube inclinations, tube bores, tube lengths, environ-
mental temperatures during tests and packed erythrocyte volumes (PCV) on the ESR were obse-
rved, The results were summarized as follows,

1. The ESR/hr using capillary hematocrit tube (Micro-Ht-tube) was gradually increased as
the tube angle inclined from 90 (vertical) to 15 degrees and the best angle in view of both
security and fast sedimentation rate was found to be an angle of 45 degrees,

2. The 45-degree angled ESR (45°-ESR) increased as the diameter of tube bore decreased.

3. The tube length did not affect the 45°-ESR in percent,

4. The 45°-ESR increased with the increased environmental temperature during the ESR test,

5. The heparinized Micro-Ht tubes did not affect the 45°-ESR of EDTA-blood in healthy group
but in anemic group. In the anemic group, the ESRs by the heparinized Micro-Ht-tubes were
slightly higher than those by non-heparinized Micro-Ht-tubes,

6. By using the autologous plasma, PCV of the blood was adjusted to be 10, 20, 30, 40 and 50ml
/100ml and 45°-ESRs were determined in the Micro-Ht-tubes, The 45°-ESRs increased as the
values of PCV decreased. The regression of the 45°ESR to PCV was curvilinear with the second
degree polynomial, Y=42, 1838~1. 7355X-0. 0180X% (r=0. 9997).

7. The 45°-ESR/br, using non-heparinized Micro-Ht-tubes at 20°C, was determined in 35
healthy Korean native goats. The average PCV was 30.6-+1.4ml/100ml. The observed ESR
values averaged 6.8+1.7% and the corrected ESR values to the standard PCV of 31ml/100ml
averaged 6.5+1, 2%.

From these results, the angled capillary tube method was found to be desirable ESR test of

goat blood in which EDTA-blood is filled in nonheparinized Micro-Ht~tubes held at an angle of
45 degrees for an hour at 20°C,
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Fig. 1. The erythrocyte sedimentation rate for an
hour, using capillary hematocrit tube, at diffe-
rent angles in healthy and anemic groups of goat,
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Table 1. The Effect of Diameter of Tube-Bore upon the 45 Degrees-Angled ESR for an Hour Using 50%

Diluted Blood of Goat

ESR(%) in different bores of tubes

PCV of 50%

(Tube boreX Tube length)

diluted blood

2.8mm X 10cm 2.0mm10cm 1. 0mm X 10cm (ml1/100ml)
No. of blood samples 12 12 12 12
Ranges 6.0—13.3 8.2—19.4 19.3—34.0 10—17
Means & S.D. 8.242.2 11.943.0 23.0+4.2 14
t-values 9.02 14. 80
D.F. 11 11
P, 0. 000 0. 000
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Table 2. The Effect of Tube Lengths(Columns of Blood) Upon the 45 Degrees-Angled ESR, Using the

Capillary Tubes of 1mm Bore, in Goat Blood

‘Whole blood 50% Diluted blood
Time(min. ) Time{min. ) EglgieOf
60 90 60 90 blood
Tube length(cm) Tube length(cm)
7 10 7 10 7 10 7 10 (mi/100mD)
No. of blood 11 11 11 11 11 11 11 11 1
samples
, 5.6~ 5.9~ 9.3~ 9.5~  IlL4~ 11.8~  17.1~  18.6~ .
Ranges 18.7 16.7 26. 6 23.5 38.0 31.2 46.5 41,9 14733
Means 9.5 9.3 14.0 13.9 23.9 - 23.2 32.3 32,6 26
S.D. 3.9 3.4 5.2 4.6 6.5 5.7 7.4 6.9
t-values 0.82 0.36 0.82 0.57
D.F. 10 10 10 10
P. 0.43 0.72 0.43 0.58
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Table 3. The Effect of Environmental Temperature upon the 45 Degrees-Angled ESR Test for an Hour,

Using Capillary Hematocrit Tubes in Goat Blood

ESR(9%) at environmental temperature PCV
5°C 20°C 30°C (ml/100ml1)

No. of blood samples 17 17 17 17
Ranges 0.7~4.6 3.6~10.0 5.5~11.4 28~33
Mean+S, D, 3.1%1.2 6.8%1.9 8.2+1.7 30
F-values 148. 622
D.F. n,==2, n;=48
P, 0. 000
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Table 4, Comparison of 45 Degrees-Angled ESR/hr between Heparinized and Non-heparinized Capillary

Hematocrit Tubes in Healthy and Anemic Groups of Goat

Healthy group

Anemic group

ESR(%) PCV ESR(%) PCV
HT NHT (ml1/100ml) HT NHT (ml/100m1)

No. of Blood samples 13 13 13 12 12 12
Ranges 5.0~8.0 4.9~9.1 28~33 7.7~35.7 7.1~35.7 7~27
Mean+-S, D, 6.7=1.2 6.7+1.2 31 14.649.0 14.44+9.1 21
t-values 0. 00 2.4
D.F. 12 11
P, 1. 000 0. 035

HT =Heparinized tube.
NHT = Non-heparinized tube.

— 191 —



Table 5. The 45 Degrees-Angled ESR/hr, Using Capillary Hematocrit Tubes in Different Packed Erythro-

cyte Volumes(PCV) Adjused by Autologous Plasma in Goat

ESR(%) in adjusted PCV

Original
{m1/100ml) PCV
10 20 30 40 50 (ml/100ml)

No. of blood samples 10 10 10 - 10 10 10
Ranges 23,4~30.7 10.7~17.0 4.2~8.5 1.4~5.4 0.0~0.7 28~33
Mean=+S, D, 26.84:-2.6 14.442.2 6.2+1.4 2.0+1.2 0.3%+0.3 31
F-values 595. 781
P. 0. 000
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= 22 PCV 7FdA 234 E 6.3(A&A &= 6.2)%
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Table 6. Summarized Data on 45 Degrees-Angled ESR/hr by Capillary Hematocrit Tubes at 20°C in 35

Apparently Healthy Korean Native Goats

Age PCV 45 Degrees-angled ESR(%)
(Year) (m1/100ml) Observed Corrected*
Ranges 1~3 28~33 36~10.0 3.8~9.0
Mean-S, D, 30.6--1.4 6.8+1.7 6.5+1.2

* Observed values of ESR were corrected to the standard PCV of 31ml/100ml on the chart for correction in Fig. 2.
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