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The influence of pH and temperature
on blood preservation

Ken-ichi NISHIKAWA

Department of Blood Transfusion Service,
Tottor: University Hospital, Yonago, 683, Japan

ABSTRACT

There are many factors which can affect blood preservation. Among them, pH and tem-
perature are important ones. Their influences on blood preservation were examined by us-
ing two types of containers which have different CO, permeability, polyvinylchloride (PVC)
bag (CO, permeability : 2,600 ml/uf - 24hrs-atm) and silicone~ethyl - vinylacetate (S-EVA)
bag(CO, permeability : 10,000 ml/nf - 24dhrs-atm), under two kinds of temperature(1 C
and 5 C) during preservation, and then by changing pH under the same temperatures.

Exp. I: Whole blood (460ml) collected from 8 healthy donors with CPD solution was
preserved under four different conditions for five weeks; i.e.in PVC bag at 5°C and 1 C,
in SSEVA bag at 5C and 1 C. Results: pH, 2,3-DPG and ATP levels were better main-
tained at 1 C than at 5 C, and also in S-EVA bags than in PVC bags, respectively. But
plasma K* levels at 1 C was higher than that at 5 C.

Exp. II: Whole blood collected same as in Experiment I from 8 healthy donors was divid-
ed into two groups for 1 C and 5 C preservation and each group was divided into five
different pH groups(from 7.013 to 6.659 at approximately 0.09 interval)according to titration
of lactate. They were stored for 1 week. Results: pH decreased during storage. The
decrease of pH was larger in the groups with higher initial pH, and was larger at 5C
than at 1 C. Lactate and plasma K+ increased during storage. On the contrary, 2,3-
DPG, glucose and plasma Na* decreased. The changes of all the parameters were larger
in the groups with higher initial pH except 2,3-DPG. The changes of 2,3-DPG, lactate
and glucose were larger at 5 C than at 1 C but the changes of plasma Na* and plasma
K* were larger at 1 C than at 5 C. Furthermore, different dynamics of plasma Nat and
plasma K* transport were observed around 6.8 in pH. ATP was affected by neither pH
nor temperature.

Such changes of Nat, K* and 2,3-DPG suggest that blood preservation at pH 6.8 or
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above is preferable. It seems rational to preserve whole blood at 1 C rather than at 5 C

allowing to maintain higher pH.

(Accepted on December 24, 1996)
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Wiz, &7, PVCHBELEVAS B LUPVCI
BHLEVALIFHORPHEOEITZ TN ENL. 2~2.5
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2 (p<0.001) BfEZR L7, E£@mNNy 7Ed
1, 2, 3BTRS CHREBEAPLEMAERL
7oA, 4, 5B TIRERRDE, 5 /2. POl
EVASHE, EVAIL L 4BRICENFN226.9
+6.5mmHg (mean=S.D. L FEHE), 251.4+
13. ilmmHg & l@EE %R Lotk 0 L.
F/-PVCs#, PVCIEIZIICERFAICHE L,

SHEBICENENESMELI20.7+8. 5mmHg,
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HHENTWS, Yamamurab2: 5C, 07T,
—27TC, -5 CToORFEZHEFNL, pH, 2,3-
DPGIZ>W\WTid—57TC, —2TH, ATPiIC-W
THE=-27TC, 0 CAERTWEHELTWA.
EBEZOLOBRFYTYL, 1| CHRER?2, 3-DPG®
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BRHIHEFEICZ L LREOHEL Y L, pHOEE
DFPKEL DB EBTFELTWA.

ATPIHBEIC X 5 EFR DA, Ny Z7HO
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