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HE AETFRERRA L mIHF F ik, BAFTRETREREG. RTFTEHFALE. BT
LT tm L & T B R BAK, AR AR HEBEBA A TARG@ATHEKE, ALEL
K WSk kN e AR BN LG, AR b R X 2 (63.68+2.14) mmol/L. A EHFHENE
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FRARRZ —. BE, ZHEES TEBRE
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Fodhl: FHXAKE S A A 141 mmol/L &N 5
mmol/L iR MES. 38.5 mmol/L NaCl. 0.265 mmol/
L KH,PO,. 1.4 mmol/L Na,HPO,. 12.5% #5¥¥.
1.9% 4 MiE A& HE 90 mmol/L KCI. 100 mmol/
L L. 5 mmol/L BRIEM ) & /K ¥ o

1.2 4I4HRaRYHI&

B 1L 9 F K g B B L RHR £, 2 500 r/min
2.0 5 min, FEMBE K AK, WELHE. Hag
i FH %55 PBS (pH=7.4)¥% M FE%, LA 2 500 r/min &§L»
5 min, FE EER, RE3 K&, BitEkagsm
53 MG RS ERBRIERARIL L D15 RE
¥, BERBERNIHRER, EFRMEHCT)ZAN
35%.

1.3 EBBIEHNEE

4> BIECEE 300 V. 200 V. 100 V, k3 1 ms.
100 ps+ 10 ps, #i% 4 X /1 min. 4 X /4 min. 4
X /15 min, fOFNEERHRE 800 mmol/L. 600 mmol/L.
290 mmol/L, TR & = /KFH#HATHBFELRK, IFAE
Bt iR 1 from. BURHBE R 24 &K 400 pl
FN BLTHAR W B AR NI MM , ZEAR RS ECT 3
TRk . ZJEH TR N AR H, TN 37 C
HEKAFEST 1 h. MEBERFHAERSTIMASE
¥ PBS (pH=7.4)LA 2 500 r/min B-L» 5 min, % _LiEW,
W PEE 3 K. FH L0 L o A AR BRI S I AL 40
AT RBC T HOR 40 B AR R U 5E
1.4 4B ERFERIRELFNIR BN E

Ve G HILAMMA 10% =H 2B &S,
FEHHRE FFAE 80 CIEIE/KIBF I 1 h, f fE M
B2y VAR BIRSWRP, $ LA 3 500 r/min 250> 5 min, 1
£ FVER, HRIE T EEIRE 3 IR, % 3 IRELH BB
W R TE — W B e R IR .

Y EEREVR B I e R AR IR BV, =8 LR
IRELA 1 ml AR, A 4 ml BEFIEE R 0.2%
MR BB, KKBHRES. AH, REBAH
KFERIE B 10 min, PEJE L EIRAIK /KA 10 min,
7E 625 nm &b DR ME R E B E A B, WE &R
P B R Y, 45 PR SCIRIO B o B A R T 4
1.5 ZF58K

BE TR FIE RS & BB A 41 Bl
BRI 4 01 RARETOARER. )1 ml %
T4 B BN R, K BN R TR
ML TS, TRRES I REIRE 2 2% 8 K/min, R4

AN -60 C, FEUIR T IREF 2 by — X THRAE anif
FE4 45 °C, B 1 Pa, FF4E 15 hy IR TRFE MR
15 C, A 1 Pa, #4210 h. GTLREHR)E,
BRI B BR A . BKE, FEHTRESFT A
2 mlEKBEW, RRERG BB MT BB T EKE
v R
1.6 FHEE

BETEKERAOHMA 1.5% L BE R
1:9(W/WV)iRE, f£4 CHEEER, A 0.1 mol/L B
ZE VR BE 3 IR, FFIR 15 min, 5 1% REBEE 2 b;
RIGEERE N 50% 70% 80% 90% F195% 2.
EEY W &R 7K 15 min, A 100% ZBEAbEE G k3 40
min. &/5H CBESEERR R B TR G W(V/V =1/1)
40 30 min, FFAAEEER 7 LB AL ERAE L, IR R ST
12 h G, &R EARMBRUERAREE.
1.7 RREMKENITE

FH 20 B v B AR RE R T BT A /K R [ RBC 4
&, RBC [FIE R M EARINT:

R, (%) =%x100%

0
RF: Rys R, I AAHT AT FaMBANE.
1.8 #itsr#r
BT A3 55 F B0 43 AT 51 4 origin 7.0 BHT G114
W, FTERSCIRBIEESR 3 Ik, IFH + InEER
7No

2 #R
2.1 BEBERNGEENKE

7E HL IR 2 B2 300 V. 200 V. 100 V, k%R
1 ms. 100 ps. 10 ps, $WZEH 4 X /1 min. 4K /4
min. 4 K /15 min, FISMNEEFERE N 800 mmol/L.
600 mmol/L. 290 mmol/L £/ F#{THBEEAR L
B, BRABEAMEERRENR 1R,

MR 1 HRTLLE Y, 40 IS ERR BB KE
1X3(63.68+2.14) mmol/L, BRI 4544 9 B IE 300 V.
FkHE 1 ms. #5024 X /1 min, FI/MNEERERE K 800
mmol/L. 404N EERE K & 800 mmol/L [F)3EH 4,
BABREH B FH A (P<0.05). Bh4h, HIERT
TRROWEGIEKL, ¥MEK2. HEK3 ZHEEK
HXMEZ Z) T LLEH, RANEERIRESTEARE
MEmETHRBENBEE. KE. MRX 3\ HE
EZH.

2.2 HEFLIMMRYE R
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Tablel The orthogonal analysis of loading trehalose into RBC by electropermeabilization

Extracellular trehalose Voltage Width Frequency Intracellular trehalose
concentration (mmol/L) (4%) (ms) (min/4 pluses) concentration (mmol/L)
1 800 300 1 1 63.68+2.14
2 800 200 0.1 4 26.92+1.86
3 800 100 0.01 15 12.42+1.98
4 600 300 0.1 15 4.53£1.02
5 600 200 0.01 1 5.90+0.97
6 600 100 1 4 2.94+0.87
7 290 300 0.01 4 5.97+0.54
8 290 200 1 15 7.78+1.14
9 290 100 0.1 1 7.55+1.48
Mean K, 34.340 24.727 24.800 25.710
Mean K, 4.457 13.533 13.000 11.943
Mean K, 7.100 7.637 8.097 8.243

RBC recovery rate (%)
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Fig.1 Recovery rates of freeze-dried RBC at different intracellular trehalose concentrations
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W 2 B A NS, 2440 P9 ROV BRI R B
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Loading Trehalose by Electropermeabilization Increased the Survival of
Freeze-dried Red Blood Cells

Xin-Li Zhou*, Jian-Feng Liu, Ji Yuan, Guo-Yan Zhou
(Institute of Biothermal Science, Shanghai University of Science and Technology, Shanghai 200093, China)

Abstract Freeze-drying is an ideal alternative for preservation of red blood cells, due to its advantages of
room temperature storage, lower weight for transportation. However, the recovery rate of freeze-dried red blood
cells is low until now. It has been reported that intracellular trehalose is beneficial for freeze-drying of cells. In this
investigation, trehalose was loaded into red blood cells by electropermeabilization first, intracellular trehalose con-
centration reached (63.68+2.14) mmol/L. Then trehalose-loaded red blood cells were freeze-dried and rehydrated,
the recovery rate of red blood cells reached (65.9+2.3)%. Scanning electron microscopy showed the morphology
of freeze-dried and rehydrated red blood cells were intact and similar to the fresh ones. These results indicated
loading trehalose by electropermeabilization before freeze-drying could increase the recovery rate of freeze-dried
red blood cells.
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