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Effect of Nitric Oxide on the Cryopreservation of Platelets

Jae Hyeon Lee, M.D.!; Jeong Tae Kim, M.D.", and Yong Gon Cho, M.D."?

Department of Laboratory Medicine', Chonbuk National University Medical School; Research Institute of Clinical Medicine?,
Chonbuk National University, Jeonju, Korea

Background : To determine whether nitric oxide (NO) could inhibit activation of platelets stored in
a cold or frozen state, we measured platelet P-selectin expression and platelet-bound fibrinogen in
platelet-rich plasma (PRP) with S-nitrosoglutathione (GSNO) (Sigma, USA) by flow cytometry.

Methods : PRP was prepared by centrifuging venous blood collected in a 3.2% sodium citrate
tube from 10 healthy donors. It was aliquotted into 4 groups (no cryoprotectant, GSNO, GSNO/
dimethyl sulfoxide [DMSO] [Sigma], and DMSO), and stored at room, cold and freezing tempera-
tures for 24 hrs. We performed a flow cytometric analysis of all specimens stained with FITC-fibrino-
gen and PE-CD62P monoclonal antibodies (Becton Dickinson, USA). The results were compared
according to the storage temperature and agonist among 4 groups.

Results : GSNO inhibited significantly the activation of frozen platelets, but not in the presence of
DMSO. GSNO was also shown to preserve the aggregability of frozen platelets because in the pres-
ence of GSNO the delta percent change of P-selectin expression and fibrinogen binding of frozen
platelets increased significantly irrelevant to DMSO.

Conclusions : GSNO inhibited the activation of frozen platelets and preserved the platelet aggre-
gability; therefore, it may be used as a protectant for platelet cryopreservation. (Korean J Lab Med
2008;28:136-43)
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Fig. 1. The histogram of flow cytometric results with fibrinogen (FL1) and CD62P (FL2). A and C show the setting of a threshold discrimi-
nating between negative and positive platelets. B and D show the percentage of positive platelets above the threshold.

Table 1. Comparison of P-selectin expression and platelet-bound fibrinogen measured in platelets without treatment of agonists among
groups (N=10)

Marker Temp None GSNO GSNO/DMSO DMSO Pralue

N&G D&DG N&D
P-selectin R 3115 8.6=+7.6 53%7.3 6.1£3.7 0.075 0.344 0.116
P-selectin C 21.3+14.3 21.3+11.9 29.5+125 29.6+16.0 0.463 0917 0.075
P-selectin F 38.5+13.9 23.9+99 25.3+12.8 26.7+8.5 0.028 0.345 0.173
Fibrinogen R 55+31 13.0+125 85+13.0 11.7+8.4 0.116 0.463 0.173
Fibrinogen C 23.7+16.7 28.2+14.2 38.7+16.1 425255 0.249 0.600 0.046
Fibrinogen F 40.9+14.3 20.6+13.2 21.8+18.0 36.6+16.4 0.028 0.173 0.345

Abbreviations: R, room temperature; C, cold temperature; F, freezing temperature; N, none; G, GSNO; D, DMSO; DG, GSNO/DMSO.
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Table 2. Comparison of P-selectin expression and platelet-bound fibrinogen measured in platelets with treatment of ADP among groups
(N=10)

Marker Temp None GSNO GSNO/DMSO DMSO Palue

N&G D&DG N&D
P-selectin R 726+35 69.6+6.3 28.3+£97 9.5+59 0.075 0.028 0.028
P-selectin C 451+18.9 455+20.5 29.8+19.0 242+16.3 0.917 0.600 0.028
P-selectin F 245+10.7 29.0+7.5 323+75 16.5+34 0.345 0.028 0.173
Fibrinogen R 71459 70.94+10.1 22.2+10.8 10.1£10.3 0.917 0.116 0.028
Fibrinogen C 436+17.6 44.8+20.0 30.1+£20.8 36.3+£195 0.917 0.600 0.463
Fibrinogen F 22.8+14.2 30.0+10.7 29.9+6.5 20.0+9.7 0.249 0.116 0.753

Abbreviations: See Table 1.

Table 3. Comparison of P-selectin expression and platelet-bound fibrinogen measured in platelets with treatment of thrombin among
groups (N=10)

Marker Temp None GSNO GSNO/DMSO DMSO Palue

N&G D&DG N&D
P-selectin R 57.8+34.0 51.8+38.5 46.5+37.9 275+22.0 0.075 0.046 0.028
P-selectin C 53.3+30.3 50.0+33.4 47.6+£32.3 37.2+£24.8 0.753 0.173 0.046
P-selectin F 49.4+19.5 50.4+15.1 45.4+29.9 29.3+27.5 0.917 0.028 0.028
Fibrinogen R 67.3+£29.3 64.1+241 58.9+33.3 51.7£39.2 0.248 0.028 0.028
Fibrinogen C 62.3+22.2 61.6+24.1 58.1£26.0 54.8+32.5 0917 0.753 0.249
Fibrinogen F 57.6+15.2 58.5+9.8 479+32.2 38.7+£40.1 0.917 0.116 0.173

Abbreviations: See Table 1.

Table 4. Comparison of delta percent change of P-selectin expression and platelet-bound fibrinogen measured in platelets with treat-
ment of ADP among groups (N=10)

Marker Temp None GSNO GSNO/DMSO DMSO Pvalue

N&G D&DG N&D
P-selectin R 2851717734  1,2341+8135 1,048.4+7729 8511113 0.075 0.046 0.028
P-selectin C 235.3+296.9 167.6+130.5 26.8+134.5 50.1+£163.6 0.463 0917 0.173
P-selectin F -35.2+20.0 43.3+80.6 515+75.7 -29.3+34.2 0.028 0.028 0.917
Fibrinogen R 1,7726+£14572 1,401.1£1,4766  2,1252+2,8105 99.1+264.0 0.753 0.116 0.028
Fibrinogen C 235.3+371.9 79.4+88.4 27.5+187.0 174.2+447.3 0.173 0.758 0.758
Fibrinogen F -455+23.7 127.9+176.3 168.6+225.2 -325+434 0.028 0.028 0.600

Delta percent change is calculated according to next equation. D (%)=([A-B]/B) x 100. D, delta percent change; A, results after treatment of agonists;
B, results before treatment of agonists.
Abbreviations: See Table 1.
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Table 5. Comparison of delta percent change of P-selectin expression and platelet-bound fibrinogen measured in platelets with treat-
ment of thrombin among groups (N=10)

Marker Temp None GSNO GSNO/DMSO DMSO Palue

N&G D&DG N&D
P-selectin R 2,648.7+2,610.8 971.4+1053.0 3,390.0+5,076.4 469.7+497.3 0.046 0.046 0.028
P-selectin C 316.2+£419.5 232.7+265.3 77.5%£1291 249.6+540.3 0.345 0.345 0.345
P-selectin F 29.9+38.6 135.6+114.4 130.5+230.4 47.6+209.5 0.028 0.028 0.345
Fibrinogen R 1,885.2+2,1823 1256.0+1476.7 7,2382+11580.2 1,2952+2,177.2 0.753 0.249 0.345
Fibrinogen C 393.1£543.2 187.8+£191.7 91.7+135.6 716.2+1670.8 0.173 0917 0.345
Fibrinogen F 47.0+33.2 293.5+227.6 422.8+667.7 108.7+£364.7 0.028 0.028 0.463

Delta percent change is calculated according to next equation. D (%)=[(A-B)/B]x 100. D, delta percent change; A, results after treatment of agonists;
B, results before treatment of agonists.
Abbreviations: See Table 1.
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