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VISUAL IDENTIFICATION OF Serratia liquefaciens-CONTAMINATED
RED BLOOD CELLS
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Lethal transfusion reactions due to Serratia liquefaciens have been reported. To study the growth
of this organism, 4 RBCs were inoculated with 1 or 10 colony forming unit$] cfull/bag of Serratia lique-
faciensd each concentration, nJ 200 and stored at 5.60 . Each of the inoculated RBCs showed an appar-
ent darkening in color on day 100 10 cfu/bag0 or 110 1 cfu/bagd

At that time, the number of Serratia liquefaciens had increased to 8.3x 10" and 2.7x 10° cfu/m |, re-
spectively. We then used a chroma meter to evaluate the change in RBC color more objectively and
also photographed the samples for the three-week storage period. Supernatant Hb levels increased
rapidly after day 7 and were 14.3 g/dl on day 100 1 cfu/bag Endotoxin was detected after day 9.
These findings indicate that Serratia liquefaciens showed strong growth in RBCs stored at 5.600, and
that this proliferation of bacteria was associated with an increase in supernatant Hb and endotoxin
level followed by darkening in color of RBCs. Although discoloration is not an early index of Serratia
liquefaciens contamination of RBCs, pretransfusion visual inspection may contribute to reducing the
risk of transfusion-related sepsis.
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Fig. 1 Proliferation of Serratia liquefaciens in RC-MAPSs stored at 5.600 .
Data is the mean of two samples each.
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Fig.2 Change in color tone over time on refrigeration of Serratia liquefaciens-inoculated RC-MAP.
The inoculated samples show darkening over time, while the control samples show an increase in vividness. Color tone of the blood
bags and their accompanying segments differs.
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Table 1 Supernatant Hb in Red Cell MAP deliberately inoculated with Serratia liquefaciens

a 0 Inoculum 0 1 cfu/bag 10 cfu/bag Normal range
Days of storage mg/dl mg/dIC g/dIO mg/dI0 g/di0 mg/dl
0 9 18 20 8+ 5
7 13 97 128 11+ 5
9 N.T 13000 1.30 15,10007 15.10F N.T
10 N.T 14,30000 14.3(F 15,3000] 15.3(FH N.T
11 N.T 15,3000 15.3(H 0 15,30000 15.301 N.T
14 25 15,3000 15.3CF 15,30000 15.3CF 17+ 6
21 34 15,3000 15.30 15,30000 15.30 26+ 13

U Referencel] 8[TJ N.TU not tested(] Datall n=20] are represented by the mean
0 darker in colord @ obviously dark in colord T foul smelling
Red Cell MAP were preserved for 21 days at a cold temperaturel] mean 5.600 [
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Fig. 3 Endotoxin level in the supernatant of Serratia
liquefaciens-inoculatedd 10 cfu/bagd RC-MAP, and
bacterial proliferation.

Data is the mean of two samples.
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Fig.4 Time color tone change of RC-MAP as measured with a chroma meter.
Data show the mean of two samples each used to obtain L“a”b" and L"C"h° readings.
Both 1 and 10 cfu/bag samples showed obvious decreases in L” on day 11 and a”, b”,
C" on days 10 and 9 respectively, compared to control. On day 21, L, a”, b and C" of
the controls were visibly increase compared to the initial color value.

(DL" 0 Luminance is an indicator of blackd O dark, 00 and white[ light, 1000
(@a" [0 Hue relates to redd O 600 —green O 600 color axes.

(®b” 0 Hue relates to yellowd O 600 —blueld O 600 color axes.

Wc"0 chromais an indicator of gray[ O dark, 00 and brightness 600
®h° 0 Hue angle relates to redd 00 —red purpled 360° 0 color axes.
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