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Cord Blood

+ Bacteria (104colony forming units(cfu)/mL)
+ 6% Hydroxyethyl starch (Cord blood:HES=5:1)

l

Supernatant | Red cell fraction |

Centrifuge(400g,10min,22°C)

}

Supernatant
Plasma fraction

+ Dimethylsulphoxide (final concentration: 10%)
+ Dextran40 (final concentration: 1%)

Final product

Fig. 1 Processing of cord blood.
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Fig. 2 Distribution of bacterial inoculation in cord blood processing.
Bacterial recovery (red cell fraction + plasma fraction + final product) from cord blood after bacterial inoculation
Escherichia coli: 12%, Enterococcus faecalis: 24%, Streptococcus agalactine: 38%, Bacillus cereus: 85%, Klebsiella
pneumoniae: 91%, Serratia marcescens: 48%, Proteus vulgaris: 62%
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Table 1 Relative distribution of representative bac-
teria in each fraction.

Red cell Plasma Final
Species of bacteria fraction fraction product
(5ml) (5m/) (0.5mi)
Escherichia coli 337 24
Enterococcus faecalis 66 1
Streptococcus agalactiae 55 2
Bacillus cereus 60 1 1
Kilebsiella pneumoniae 686 7
Serratia marcescens 19 6
Proteus vulgaris 1 1
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Table 2 Detection ratio in red cell fraction and final product.

Samples tested Number of samples Number ()f samples Detection ratio (%)
tested contaminated

Red cell fraction

(5.0ml X 2) 1,201 42 35

Final product

05mix2) 1,201 15 12
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Table 3 Difference among collection hospitals in the frequency of contaminated cord blood samples.

Case Red cell fraction (5ml X 2) Final product (0.5ml X 2)

No TG SCD TG SCD
Casel
Case2

Case3

Cased B
Caseb

Caseb
Case7
Case8

Case9 =

Casel0

Casell
Casel2
Casel3
Casel4

Caselb
Casel6
Casel?

Casel8

Casel9
Case20
Case2l
Case22 A
Case23
Case24
Case25
Case26
Case27
Case28 B
Case29
Case30
Case3l

Case32

Case33
Case34

Case35

Case36
Case37 B
Case38
Case39

Case40
Case42
Case43

I - Positive, [ ]: Negative, n.t.: not tested
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Table 4 Results of bacteria identification.
Hospital Number of samples | Number of samples Positive
tested contaminated ratio (%)
a 231 0 0.0
b 208 5 24
c 181 6 3.3
d 149 8 54
e 85 4 4.7
f 87 3 34
g 83 7 84
h 63 5 79
i 38 2 53
j 30 0 0.0
k 32 3 94
1 9 0 0.0
m 3 0 0.0
n 1 0 0.0
0 1 0 0.0
Total 1,201 43 36
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USE OF RED CELL FRACTIONS INCREASES THE SENSITIVITY OF STERILITY
TESTING OF CORD BLOOD UNITS

Kazushige Shimogaki", Yoshinori Horie", Tadaaki Ikeda®, Hiroshi Fujii®, Fumiya Hirayama",
Hirotoshi Shibata" and Kayoko Matsumoto"

"Japanese Red Cross Osaka Blood Center

?Japanese Red Cross Kyoto Blood Center

Abstract:

To enhance the safety and efficacy of cord blood transplantation, the Japanese Cord Blood Bank Network recom-
mends a number of tests for all cord blood units before preservation. However, as the guidelines are not particularly
strict, methods and samples used in each bank differ, with an especially large difference in sterility testing. In this test,
an increase in the amount of sample increases sensitivity, but on the other hand results in the loss of cells in the cord
blood unit. We therefore attempted to determine whether by-products obtained in cell processing can be utilized for
this test.

We selected seven kinds of standard strain of bacteria frequently isolated from cord blood. After adding each to
the starting materials, we examined how they were distributed to two by-products, red cell fraction (RCF) and plasma
fraction, and to the final product (FP). Quantitative analysis revealed that the majority (64-98 %) of bacteria were dis-
tributed to RCF for six strains, but for one strain distribution to RCF was low (11 %, and 73% were instead distributed
to FP. Even in the latter case, the total number of bacteria in the test sample from RCF was more than that from FP
because the volume of RCF able to be used for the test was 10 times greater than that of FP.

In accordance with the above findings, we have used RCF for sterility tests in addition to FP since February 2005.
Detection rate of bacteria has consequently increased nearly three-fold (from 1.2% to 3.5%). However, in one rare case
bacteria could be detected in FP but not in RCF (1/1,201). This finding confirms that the use of both RCF and FP sam-

ples for sterility testing is important for the safety of cord blood transplantation.

Keywords:
Cord blood, sterility test, bacteria
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