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CRYOPRESERVATION OF OSMOTICALLY
FRAGILE Rhnull RED CELLS

Masayuki Miyahara, Shigenori Ohkuma, Kyoko Naoki, Hajime Yamamura,
Shunji Naito, Yasushi Sato and Hironobu Toki
Okayama Red Cross Blood Center

To cryopreserve Rhnull red cells, we studied the osmotic fragility of the cells while seeking an
effective method to protect the cells during cryopreservation. The coil planet centrifugation method,
hypotonic swelling test and saponin-induced hemolysis test showed that Rhnull red cells were much
more osmotically fragile than normal red cells. The osmotic fragility of Rhnull red cells was greater at
lower pH levels. The recovery of frozen-thawed Rhnull red cells was approximately 6800 and was
about 200 lower than those of normal red cells. Autohemolysis on storage after thawing was also
higher in Rhnull cells than in normal cells. The adenine-inosine-sucrosel] AISO solution was effective
for increasing the osmotic resistance of Rhnull red cells. Incubation of Rhnull red cells with AIS solu-
tion before freezing resulted in approximately 800 of recovery in the freezing-thawing process. Su-
crose had a marked protective effect against storage hemolysis of frozen-thawed red cells including
Rhnull. These data indicate that AIS solution, which increased the osmotic resistance as well as the
ATP and 2, 3-DPG levels of red cells, is useful for cryopreservation of rare bloods, particularly osmoti-
cally fragile red cells like Rhnull.
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Table 1 In vitro storage characteristics of frozen
red cells stored for more than ten years

Period of cryopreservation

Storage indicies

10 2 weeks” 1200 14 years”

Red cell recoveryl %0 88+ 4 T4+ 7

Morphology score
0 Maximum score: 3000

Supernatant Hb after
thawingO 1 hr, mg/dI0

297+ 3 294+ 6

85+ 24 549+ 75

D Five units of Oil b0 O red cells were frozen for 1 0 2
weeks and then thawed for measurements(] Data are
meanz SD, nJ 500

8 Five units of Oil b0 O red cells frozen for 12 years( 1
unit( 13 years( 3 units[] and 14 years( 1 unitd] were
thawed for measurements(] Data are mean+ SD, n(J 500
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Table 2 The protective effects of sucrose on storage of frozen-thawed red cells

Morphology score Supernatant Hb
. Period of 00 Maximum score: 3000] 0 mg/di0
Cryopreservation method cryopreservation

1 hrt 24 hrst 1 hrt 24 hrs™

. 10 2 weeks’ 297+ 3 285+ 6 85+ 24 306+ 57
Conventional method

12 0 14 years' 294+ 6 267+ 12 549+ 75 1,568+ 476
Addition of sucrose after thawing 8 12 0 14 years' NT 282+ 6 NT 735+ 95

UHours of storage at 4 0 OO after thawing
§ Final concentration of sucrose: 30 mM

t Five units of OI b0 O red cells were frozen for 1 0 2 weeks and then thawed for measurements(] Data are mean+ SD,

n0 50

1 Five units of OU b0 O red cells frozen for 12 years 1 unit(] 13 years[J 3 units(] and 14 years( 1 unitd were thawed for

measurementsl] Data are mean+ SD, n(J 500 NTO Not tested.

Table 3 The effects of AIS solution on red cell
recovery of frozen Rhnull red cells after thawing

Cryopreservation Red cell recoveryl %0
method 1 week” 15 yearsH
Conventional method 68 23
AIS method 8 80 NT

UPeriod of cryopreservation of Rhnull red cells
8 Rhnull red cells were incubated with AIS solution at 37
O for 3 hours before freezing. NTO Not tested.
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Fig.1 The hemolytic patterns of normal red cells and Rhnull cells in CPC test.
The abscissa indicates the osmotic pressure of NaCl solution in CPC coils. The shaded
regions indicate the normal ranges of hemolysis starting point) HSPO and hemolysis

end pointd HEPO
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Fig. 2 The cell expansion patterns of normal red Fig.3 The MPV-change patterns of normal red cells
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Fig.4 The effects of AIS solution on ATP] —00 —[112,3-DPG —e —[TIHSP] —[0 —0
in CPC test, and supernatant HbJ — A —{ of red cells at 370 .
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Fig.5 The hemolytic patterns in CPC test of Rhnull red cells incubated with AIS so-

lution.

The abscissa indicates the osmotic pressure of NaCl solution in CPC coils. The
shaded regions indicate the normal ranges of hemolysis starting pointd HSPO and

hemolysis end point0 HEPO
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Fig.6 The effects of sucrose on autohemolysis of frozen-thawed Rhnull red cells dur-

ing storage at 40 .
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vertical bars indicate the standard deviationsC nO0 50 —e —[ Frozen-thawed
Rhnull red cells suspended in 0.900 NaCll HtO 650 [0 — A —0O Frozen-thawed Rhnull
red cells in 0.450 NaCl containing 30 mM sucrosed HtO 6500 , Osmorality 0 290

mOsm
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