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Abstract: The proteins of the bovine erythrocyte membrane were analyzed by polyacrylamide
gel electrophoresis in sodium dodecyl sulfate, and their relations to the slow sedimentation rate
of bovine erythrocytes were investigated by treating the erythrocytes with trypsin. The eryth-
rocyte sedimentation rates of bovine erythrocytes from Holstein and Korean native cattle were
very slow compared with the human one (1/7 as slow as the human one) as reported
previously, However, when human and Holstein erythrocytes were treated with trypsin (0.2
and 0.5 mg/ml) for 1 hour at 37°C, their sedimentation rates were markedly accelerated while
the sedimentation rate of Korean native cattle’s erythrocytes were not affected.

Although the general protein profiles of the bovire erythrocyte membranes were almost
similar to that of human, bovine erythrocyte membranes showed one additional protein band,
called band Q in this study, which migrated electrophoretically to the mid-position between
band 2 and band 3 in human erythrocyte membranes. Treatment of Holstein and human
erythrocytes with trypsin caused a decrease or disapperance of the band Q from the erythrocyte
membrane. Although the band Q in Korean native cattle's erythroyte membrane was decreased
by trypsin treatment of the erythrocytes, the magnitude of the decrement was not so pronounced
as in the case of human and Holstein erythrocytes.

The glycoprotein profiles of the bovine erythrocyte membranes revealed by periodic acid-
Schiff stain showed a marked difference from that of human. The PAS-1 (glycophorin) and
PAS-2 (sialoglycoprotein) present in human erythrocyt: membrane were almost absent from the
bovine erythrocyte membranes. Instead, the bovine erythrocyte membranes showed a strong
PAS-positive band near the origin of the electrophorograms, which is named as PAS-B in this
study. The PAS-B band was disappered completely by the trypsin treatment of Holstein erythr-
ocytes whereas the PAS-B band in Korean native cattle’s erythrocyte membrane still remained
after the trypsin treatment. The trypsin treatment of Korean native cattle’s erythrocytes, however,

led to the appearance of small molecular weight peptides, indicating that the high molecular



weight glycoproteins were degraded by trypsin as in human and Holstein ones.

These results suggest that the slow sedimentation rate of bovine erythrocytes is due in part

to the presence of band Q protein fraction and PAS-B glycoprotein in the bovine erythrocytes.
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Table 1. Effect of trypsin treatment of erythrocyte on erythrocyte sedimentation rate (ESR)

ESR (mm)
Species Samples 1 hr 2 hr 3 hr
" Mean+S.D. Mean+S.D. Mean=+S.D.
Human (n=6) Whole blood 6.8+ 3.3 19.4%11.4 34.6+20.6
Washed RBC* 51.3%45.0% 71.3+45. 4* 110.4:+£17.2*%
RBC treated with 0.2mg/ml trypsin® 72.5+45.2 94.5429.8 109.7+17.4
RBC treated with 0.5mg/ml trypsin 70.1+44.5 93.31+356.3 108.8+31.3
Holstein (n=6) Whole blood 1.0+ 1.1 1.5+ 1.3 2.7+ 1.4
Washed RBC 0.6+ 0.3 0.8+ 0.7 1.5+ 0.9
RBC treated with 0.2 mg/ml trypsin 90, 8+62. 3** 83. 4+66. 5% 73.0164, 7+*
RBC treated with 0.5 mg/ml trypsin 120.8+44.8% 133,34 5. 2** 137.84 7.7%*
Korean native Whole blood 0.84 1.0 1.8+ 1.7 1.6+ 2.0
cattle (n=6) Washed RBC 0.5+ 0.5 2.0+ 1.4 2.2+ 0.6
RBC treated with 0.2 mg/ml trypsin 0.4+ 0.5 1.6+ 0.5 1.6+ 0.4
RBC treated with 0.5 mg/ml trypsin  0.8% 0.4 1.5+ 0.5 2.0t 0.6
aThe ESR of washed RBC was measured after washed RBC was suspended in 2.3 volumes of autologous

plasma.

»I'rypsin treatment of RBC was carried out by incubating 25% washed RBC suspension in PBS, pH 8.0,
with trypsin for 1 hr at 37°C. The trypsinized RBC was suspended in autologous plasma, and its ESR
was measured as described for washed RBC.

* Singificant difference (p<{0.01) between whole blood and washed RBC.

**Significant difference (p<{0.01) between washed RBC and trypsin-treated RBC.
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Fig. 1. Densitometric scans of Coomassie blue-stained polypeptides of human and bovine erythrocyte mem-
branes, as affected by trypsin treatment of the erythrocytes.



Gﬁ**

2.0 & O]

PAS-1

{ PAS-R

Control
1.6

1.2

IS

Control

1
t Control

0.2 mg/ml trypin-treated

{ PAS )

A 560 nm
o
-
' .

|
JJ“
Nils J
0. Lw JV\‘L‘!‘\\J”‘ ‘\\\,___,‘,,\__j‘ i
| !

i
0.2 mg/ml trypsin-treated |

(O N WL P NP =

C.5 mg/ml trypsin-treated

|
“

e

0.5 mg/rl trvpsir-treated

2.6 5.2

HUMAN

7.8 10.4 13.0 2.6 5.2

KOREAN NATIVE CATTLE

7.8 10.4 13.¢ 2.6 5.2

ROLSTEIN

Fig 2. Densitometric scans of PAS-stained glycoproteins of human and bovine erythrocyte membranes, as
affected by trypsin treatment of the erythrocytes.
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