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Abstract Establishing a high-quality biobank is very important, but the cryoprotective agent (CPA) type and concentration have a con-
siderable influence on the cryopreservation effect. In this paper, HBL-100 human breast cells were treated with 10% Me, SO combined
with trehalose (0-0.3 mol/L) and fetal bovine serum (FBS; 20% -60% ) in Dulbecco’s modified Eagle’s medium (DMEM). Through
gradual reduction of the temperature, the cells were cooled in a —80 °C freezer for 4 h and then quickly transferred into liquid nitrogen.
After storing for 7 days, the cells were shaken quickly at 37 °C. The cell survival rate was assessed using the trypan blue test, cell count-
ing kit (CCK) assay, and the attached rations after 24 hours. The results show that, compared with the control group, the effects of the
trehalose and FBS are very obvious. In particular, when the trehalose concentration is constant, a higher FBS volume fraction yields a bet-
ter effect. The FBS has no significant effect without trehalose. Further, when the FBS volume fraction is constant, the optimal effect is ob-
tained for 0.2 mol/L trehalose. A high trehalose concentration may weaken the effect of the FBS. Considering the cost and other factors,

the most suitable CPAs for the cryopreservation of HBL-100 human breast cells are 10% Me,SO +40% -60% FBS +0.2 mol/L trehalose.
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Tab.1 The groups of the cryoprotectants

5 FERMAAT I R 7]
TR 1 —
DMEM
X R4 2 10% Me, SO
1 20% FBS
2 40% FBS
3 60% FBS
4 0.2 mol 7FHBE +20% FBS
5 DMEN +10% 0.2 mol MFHEEHE +40% FBS
M62 SO . mo. TEVH + 0
6 0.2 mol M EEHE +60% FBS
7 0.3 mol Y BEHH +20% FBS
8 0. 3 mol VA BE +40% FBS
9 0. 3 mol B +60% FBS

1 R 5 HE
1.1 #F# 57

AFLIR4UME HBL-100 ( HRFBE I 2L dn k4 58
5% ) 3 A L3 ( FBS ) IR Pk ( SRR KR ik
24 A FRA ) s DMEM 85373 (GIBCO A7) ; —
L B0 ( Me,SO) (i [E APPLICHEM 2] ) ; 1 Jp
— 108 —

(R E B2 A Ak AR A D) 5 5 B G (6]
2X) (AR RAEMH AR F]) ; CCK-8 57 & (K1~
A RHA R AT s TR R B R (RLHlZ) .
1.2 EE5IE&

IR VKA (F SR PR AS A R A A ; =
FALBRRE FRAR (LIRSS A R A A s IR & 5K
BOHL( DR SRR ) s BT PR IR & (TR
KA R AE W Ak A ) A R R R 5 AR (55
HidEABR AW
1.3 ik
1.3.1 FE&EHl

Beil 11 4R R P VRAAREC 7, QiR 1 o, B il
HPKE Me,SO 4 C T 4 B il 4 (9 R A7V A 0. 22
wm S ZCIE RS UEBR A, F B B R T 4
CKF#H
1. 3.2 AL 5F

FE A FLIR I HBL-100 #5517 10% FBS . 5 %
% 100 U/mL 5% % 100 pg/mL i DMEM ( =il ) 58
R BT 37 °C 5% CO, 70% {85 53746
s, BUE R T EON A T AR AR LU
AT IR EES5
1.3.3 % TE

B A1 X6 B0 EL A AR 2 B G 0 40 kA 7
B, BRI IR M52 2R 3R, N A 3 mL D-
Hanks W& VEAIMLI U, ITA 1 mL 0. 25% fif 25 11 il
THAL, BB 1 min S5, W AR VA TR, FEIN 2 mL
BRaR BRI Ak, R ORT IILRE | 20 H BV, SRS
W AESLE 1 500 r/min 2500 5 min, B35 IR,
BRI BE A A ARAEIE 3 mL, R RATIR AT,
TE 4 CFPAE 10 min J&5 , FRKF 3 mL 4B 530
A3 HHEAE R (M E3AEEY), HES G
RS, RS E TRP R &
(Kl A 1 °C/min ) | 2R M1 BRI 5, Je e
=80 CUKFE 18 IR 4 h(FEIRE A 1 °C/min) ,
PRSP E BB A P RAE 7 d,

1.3.4 AEE

7 d Ja MIBA T BUS RAEAE 76 37 Cokissh ik
PR PATE N, 1 500 r/min B0 5 min, HEHE
T ARG A1 mL B33 T 57, il 4% LA
I
1.3.5 ZHRa

1) 5 W i Y gL AR 20 3%

P URAF R AN IR S A M TIR 21 5, B 50 L
F 1.5 mL BOE T, FINA S0 pL &gk g,
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A LA
\ 5 R T A
2) CCK A 20 f 7% 31+
BRLH S R RS A0 B (1 x 10° A4/
mL) & 96 FLEF AR T GHZ L IR PBS Ji5t) ,
I — A e %k 2L (G 4 A v B B R T
UML) — AR A A B SR A (A ) R
WA =17, BALIA 100 WL F5 0035, 55 55 554
AR FRAR T UG 5%, AR5 LA 10 pl. CCK
VW B EE AR SR A NI 1.5 b, FH IR S e Ao
WS 450 nm ARIIOIEIE . 2 (3) HEAT AR
J1
HPAETE R =
SCEH OD H - 25 A X AR OD {H
BT I OD {H - 25 FIXT R OD {H
3)24 h JifRESR
02 ek J WA AR R R W b 1 = L A
8 mL i3k, B F AR B SRR TP G R (37 C
5% CO, . 70% 1) 24 h SR TR B 97 3, JF
JH D-Hanks ¥ (2 mL) HBEFII, R BIEW, THECR
U RE 240 B 5 4 J5 P 9 it 9 Ak S i A8 3R 3K 1 500
r/min B0 5 min, THEOWRE LM, 4220 (4) THER4H ML
BEAR.,
24 h JFBER =
Wl B A7 136 M 4K
W B A 10 AR + R I RE A7 20 i 5
1.4 #HES W
K FH SPSS18. 0 # 4 ANOVA ( Analysis of Vari-
ance ) IS FEXTEHESE T 7 2253 H7 . Duncan [ 2 5
XL Z 54T

2 ERE LM

2.1 FBS 3f A ZLIR 402 HBL-100 KB REFH
C:a A

VRTER 1 3 B0 5 2 € 75 007 0 A M 1 77375 % g
(96.32 £2.01) % , 4 HME VR BE 43 0 O 4 18 2 B
B, SR AR 43 % FBS (9 40 3 v V5 I 400 A 3% 2 Al

x 100%  (2)

x 100% (3)

x 100% (4)

24 h IGRERNSR 2 PR,

FH 2 2 AT LUE H, =Rl 75 i2:45 21 i 45 ALt 34
—, SCEH 1 ~9 XA 2 FEXIRA 1 A B
PEZ S (P <0.05), B0 B3 i AR I £f 97 570 (10%
Me,SO 20% ~60% FBS FfE 4 ) 7T LA 5 2 2 5 4
MBI R, SEERZH 2 ~9 XTI 2 ALt A W
P25 (P <0.05) , UiBATE 10% Me, SO FEAif A8 hniE
MR FBS IS BRI S A B T = A
WA

IR B — 2 i, B FBS R4 B0 1
T, AU ARG R CCK AT R A 24 h I RE R 5
s, HA BE 2R (P <0.05) 5 {H 25 1 5 b
el 0 mol/L 0.3 mol/L I, 5256 1 2 FlISEH: 7
AT 24 b WTBE R 550 BRA 2 A L fIG, {0 22
SYERRZE (P >0.05) , RISLEFAY 20% FBS Xt 4 fg %
I HEVE T S286 1 2 ASEE 2 4HAY CCK 7715
RGHBEVELEF(P>0.05) , Ui I ) 209% FBS
F140% FBS X 40 B2 VR To 22 51 .

2.2 iEENEX AZLER 4 HBL-100 (KRR 7=
BRAF N

4 FBS PRFR 25500 S AR 1R R B A R il
BRI 40 YA VR 5 20 BAE TG 5 CCK A2 TG % f1 24 h
W EER N 3 7R,

3 ATLIE Y FBS KRB —E i, B
TRE SRR BE A BN, A MO A7 35 32 CCK FAIG %M1 24 h
T RE SRS ST 5 v, H2E R B3 (P <0.05) ;
T BEWE MR A 0. 2 mol/ L I 48 I VR AR A7 RO e G
20% FBS 215 °F , 741 0. 3 mol/L 65 3 W5 1) 40 MO 77 1%
REMLT 0 mol/L IFHENE (P <0.05) , CCK £7715 AN
24 h HRESRMS = (H2E R ARG (P >0.05) ;1M 40%
FBS 1 60% FBS 4 F ,0. 3 mol/L M85 CCK 7
75 2R A1 24 h MEBERE T 0 mol/L MRS, H2EH W
FE(P<0.05), Uk =k BE Vg S5 T B 25 10 4h 20%
FBS M/EH , (H3E i FBS AR 7 00— 8 3 LT L)
W PHIE A
23 MEEFESHER

16 A CHEFER ) A1 B (FBS (R R4 %0) W54~ A
R, AMEAAE 2 CCK fF1E 26 24 h I REAR A XA
B ZMras Rk 4 i,

FHEE 4 Al %0, AR R, AN [) e B TAg i i ot
HBL-100 4 f 77 1% % i 52 mi e i H W 5 19 (P <
0.01) ,%F CCK 7715 R A 24 h I BE R [ 50 2 @ &
(P <0.05) ; AN[FAFR 5354 FBS % HBL-100 2 AL i1y
FENG AN 24 h WG RERZA W 209 (P <0.01) , %
CCK FEIH M2 & HY (P <0.05) ; FBS 5 bl
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=2 AEMEFR D% FBS RIS AEEER CCK 75 %M 24 h MEEE % (x +5,n =3)

Tab. 2 The survival rate, CCK assay and the attached rations after 24 h of cells with different volume
fraction of FBS(x +5,n =3)

G TR T/ (mol/L)  FBS B/ %  AIAFTE R/ %  CCKAFTGR/ % 24 h NWEBES/ %
xR 1 0.67 +0.03" 0.78 +0.11" 1.23 £0. 37¢
X HRA 2 N N 44.43 £1.23' 42.01 £0. 66* 52.13 £0.45"
1 20 46.32 +0. 32" 44.81 +0.48' 48.33 £0.51'
2 0 40 53.33 0. 67° 47.61 £0. 81" 55.72 0. 35
3 60 71.22+0.79 " 61.07 £0. 53" 63.22 £0. 15"
4 20 63.45 £1.27" 55.79 £1.03° 65.38 +0. 19°
5 0.2 40 69.31 +1.08" 70.78 £0. 72" 70.10 £1.45"
6 60 87.93 +0. 95" 91.82 +0. 62° 88.01 +0. 65"
7 20 37.30 +0. 78* 47.56 +0. 36' 50.33 = 1. 34'
8 0.3 40 53.00 +1.12° 54.04 £0.72° 66.58 +0. 47°
9 60 67.08 £ 1. 46° 64.09 £0. 34° 72.32 £0. 45"

¥ : H Duncang multiple range test JEHEAT 28 L, RIS A ANR/NG FRFR R R 22 7 B3 (P <0.05) , brA HHR/INE FhESR

RABIZERAEE(P>0.05),

R3 FEREGEENERSFEFER CCK FFEEM24 h WEZE (x £5,n=3)

Tab. 3 The survival rate, CCK assay and the attached rations after 24 h of cells with different

concentration of trehalose(x x=s,n =3)

w5 FBS R 5350 % WK/ (mol/L)  dIEAFIE /%  CCK AR/ % 24 h WEBESE /%
1 0 46.32 0. 32" 44.81 £0. 48’ 48.33 +0.51'
4 20 0.2 63.45 +1.27° 55.79 +1.03° 65.38 0. 19°
7 0.3 37.30 +0. 78¢ 47.56 £0. 36 50.33 £1.34"
2 0 53.33 0. 67° 47.61 =0. 81" 55.72 +0.35°
5 40 0.2 69.31 +1.08" 70.78 £0. 72" 70.10 1. 45"
8 0.3 53.00 = 1. 12° 54.04 +0.72° 66. 58 +0. 47°
3 0 71.22£0.79 " 61.07 =0. 53" 63.22 +0. 15°
6 60 0.2 87.93 +0. 95 91.82 +0. 62 88.01 +0. 65
9 0.3 67.08 +1. 46° 64.09 +0. 34¢ 72.32 +0. 45"

. JHl Duncan’ s multiple range test 35172 8 LA, [FIBARA AN R/ING FRER R M 22 7 B3 (P <0.05) b5 A HIFE/NG FhER
NHBERARE(P>0.05),

R4 MMEFER . CCK FEEM24 h WERNNESHESTER

Tab. 4 Results of double-factor analysis for the survival rate, CCK assay and the attached rations after 24 h

o ANMAT T %/ %o CCK A7 %/ % 24 h WHEER/ %
IR I A8 wEE P A F EE P i (8 F WP
R AR ) 51.05 0. 00 11.95 0.02 16. 36 0.01
H# B(FBS {&F451%0) 73.77 0. 00 12.23 0.02 18. 06 0.01
A xB(ZHAEH) 0.77 0. 44 0 0.99 0.72 0. 46

H.P<0.05 FREA BEME P <0.01 FRBILEE,P>0.05 FTaAEE,
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M HEAERARRE(P>0.05), MBRASEEEE, B
RO W R AF L2 & 72 10% Me, SO +60% FBS
+0. 2 mol/L WESHMH , A MU A7 15 % | CCK 1715 R 24
h BESR 511K (87.93 0. 95) % . (91. 82 +0.62) %
#1(88.01 £0.65) % ,

3 g

3.1 A EZEIRX R

ARSI SR T =R 5 A N 200 1 R AR AR
13 W i 24 €003 2 o D A0 RS 40 % e ) D
S ZH B A0 ML TG SR AR R AR 1 BB B e L I S A
1 FBS X 20 H R A7 R0 19 5 i, {H 32 7 T B R e 22
TR, — AT ELH MTT 358, CCK 3R, A 3Ciik
7R CCK-8 ¥ HAG 5 MTT % R & AR 45
TS HE R ML, CCK 2y R ]
() WST-8 75 Fi TR VE F T Be sl 4t i Ze b A4 b iy
UG S AR i Ay ELAT v A T PR G PR R,
FRAAE B 450 nm ARKG I RR S IROGRET ) SEE
CCK 715 3R 45 L WAL 1 L & W s AG I ) 7705 2%
W& 25 | TR P 7E CCK-8 37 e e Ft v, — 4%
200 A R R AT R 7 40, (L PR LA Tl P 6 2 A 0 Ay
“TERANARL” T LA AR 7 vk A 8 B R 4 T S B 4
MgE e, SCIRL 24 h W RESR S R RO 15 A 45
AEXT N, & A TR I A0 A2 IR 8 5 S AR RE
3.2 {EEHER FBS B9/ERMLE

S Fp ] = ARG U £ 40 LA TG R CCK A7
I 56 24 h WERER A 25 502 — 01 . ZEA IR
PRVAAET AL 20T, M AR 4 57 i 52
B RSCR AR 35 (P <0.05) o H 2 fe g flt
FHMAR IR LR 750 AR I R A R A5 250, il
(A R T Me, SO, A 2435 058 H il B
AT N IFAN Y Me, SO & 10% ~12% ', AT
FEARML Hep-G2 N 10% ~ 20% 7,293 T 4 il H 5%
~10% "0 Sz L) 10% Me, SO g FEREZR AR, A
SEIGEEOR TS | B4l 10% Me,SO FF AN REAR 17 4 74
FELRL TN [ ¥ Vi B AN [ AR FR 4385 FBS
XA VA R R SRR L (P < 0.05), %2 EoR
FBS PRFR 08 55, 41 M ¥ VR sk SR B g, 3 2 (R
FBS 245 IR 4 M | A 45 4 B 3 14 A 7 2L ) B A3, 18 AT
DRSS A A, 456 F 54 8 FEA R Y %, & A
YER., 263 W/R Bl & i BOBE Vi B 1 1S 0, A7 17 5 R
24 h W EE RSN S N, 7E 0. 2 mol/L B 3k 3| &%
K, U VAR S AR AT A B A A T DA A AR e A SR
R EAR IR R A R i, — T 2 2 M 40 i

1 A TG U D Me,SO Al FBS #EAMEIN, 55—
T 25 (o 2 et B AR i AE T 5 e B e AR SRR
FIRIP M A A/EA . X — 85 S. Blake
SRR S R G o SRR LV S Y A R
AL KB B B I AR B L S HERR”
fBCUE , FE LA AR /DNl B A B 200 25 5 AR T O
A BRI R T RE Y 3 4 S50 WoR g
WA FBS WA HAEHAN 2 (P >0.05) , LA EA 1A
BB AN K (H e A B85 R B, 5080 6 411
UL U B AT R VE AT DA A A 0 R A

TESE bR, 25 BRI A4 10075 A | 4 A 5 iR
JEMEREA R R AR R R 6 2 AT, S0 5 2 S0
3K O ALK, CCK AR AR HHER B E
(P <0.05) , {5 Wy W A6 DU A7 175 3R 24 h U RE i (IR
EZRAREE(P>0.05), Bl 10% Me,SO +40% FBS +
0. 2 mol/ L Vi b I R A TR AL 5t B SR 7 I R A7
3.3 REIHE

HHTR 28U E WA ER T - 80 °C VKA S5 A
TEARAFREAS , AR T LB ARAE Y R R 7
196 °C T 4R i A 4w i s JL T 58 451k . (AERAE
e B TR H R B A P T N V. Reyes
252 SR PN 3 A T AN B B AT 2 R i A R AR AT R A T
5T, UER B 7 ORS00 2 1 55
ARSEES HAFSE T A R, o 5k — 25 Hg s A
FERUCR | I 5 B X AN [R] el Jy s A TS g 5%

AR S50 SR AT 5 At 2L At 25 4 1 A0 L PR A i
T—EMSHMAE, (HEXTRHEAR v HAth 26 41 55
A MRS SRR LD R L
(AT R AR AR ) At Rt X ) R A ) R AT o

4 it 5#iY

AL A FL IR 40 M HBL-100 A WF 58 % 42, 75
10% Me,SO ) DMEM s i 20% ~60% FBS 10 ~
0.3 mol/L MM , AFFTIE M AN FBS Xof 240 Jfd 1% Uit f
FERCRASE IR, R 6 B 5 e 8.7 . CCK 71 24 h
U SRV AG DU 200 B TS e, A5 R A58 . Y TR VR B —
FEI B FBS ARG BB 5 N, = oA DU 48 4 A 1
RN E SRS IV SE R, FBS A4 AR AN B
524 FBS IRFR A0 i), 240 0 (%) 47 3% 3R A 16 P
WREH 0.2 mol/L B fe iy, RAFIRAL &0 10%
Me,SO +60% FBS + 0. 2 mol /L 1 j A s 6 = oS

BRI . 25 BRI R A ME AR K 2 i S A0 A
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BEFAEIN 2 4% 40% FBS +0. 2 mol/L 7 J 4 . fig
IREVRAF IR IR . A SCAER T T —Fh 48 i A
FRORB AR A0 T ¥4 a8 R (8 52 ), %o JH At 41 i 4 21
Ut , GRAP R R SR A Rt — DS, LR AT
e EMFEARER R

S 30k

[1] DABOSK]J, PARKINSORT J A, HEWAGE C, et al. H-1
NMR spectroscopy as a tool to evaluate key metabolic func-
tions of primary porcine hepatocytes after cryopreservation
[J]. NMR Biomed, 2002, 15(3) : 241-250.

[2] MOTTA J P, PARAGUASSU-BRAGA F H, BOUZAS L F,
et al. Evaluation of intracellular and extracellular trehalose
as a cryoprotectant of stem cells obtained from umbilical
cord blood[ J]. Cryobiology, 2014, 68(3) :343-348.

[3]  #oUk, R, xSk, &6, 20 M AIG IR G A 1 S 30 0T 5
(J]. P Ay e o TR 22 41, 2011, 30 (2) - 308-311.
(YANG Bo, ZHOU Yan, LIU Baolin, et al. Studies on
cryopreservation of human hepatocytes[ J ]. Chinese Journal
of Biomedical Engineering, 2011, 30(2) :308-311. )

[4] BLAKE S, QUINN O, DAVID G, et al. Cryopreservation
of hepatocyte ( HepG2) cell monolayers: impact of treha-
lose[ J]. Cryobiology, 2014, 69(2) :281-290.

(5] TEEH, AR, TAK, 5. BRI RO RS2
WBtsE[J]. HARRIE SN R, 2002, 40 (Suppl. 1)
636-636. ( WANG Lianzhao, ZHOU Gang, WANG Hua-
bing, et al. Study on cryopreservation of tracheal tube[ J].
Chinese Journal of Plastic Surgery, 2002, 18 ( Suppl. 1) :
636-636. )

[6] SUI L, NOMURA R, DONG Y, et al. Cryoprotective
effects of D-allose on mammalian cells[ J]. Cryobiology,
2007, 55(2) :87-92.

(7] Phalied , 22 . BOBAL T RO AE /N RS AE BRI ]
FUPEIRTE K22 249Kk, 2003, 21(3):77-79. (SUN Yanx-
iang, JIANG Guocheng. Study on the vitrification of mouse
fertilized eggs [ J ]. Journal of Guangxi Normal University,
2003, 21(3):77-79.)

[8] Bt #Ex, BBEZE, 2. 1 il I v A7 H ZURAR
ANMEE TR TB BT[], W R PR 2K, 2011, 39
(4):605-607. (CHEN Guang, CAI Huiyun, WEI Xiao-
jun, et al. Study on cryopreservation of primary cell of gas-
trointestinal tumor[ J]. Clinical Medical Journal, 2011, 39
(4): 605-607. )

(91 ®ate, RAMH, INFH, S VRO R A4 11
XA AT AE AN MV VRBCR B2 [ )], PR B,
2006, 42 (21):12-14. ( CHENG Jinhua, ZHU Huabin,
SUN Xiuzhu, et al. Effects of cryopreservation and fetal bo-
vine serum on the cryopreservation of bovine fibroblast cells

[J]. Chinese Journal of Animal Science, 2006, 42 (21):
— 112 —

12-14.)

[10] E5&, Xete, w2, 55, faf s 4 B 41 2 41 4t 44
o B8 R B e VRORAE T L WP S [ 1], R I o
£, 2006(5) :9-12. (WANG Liang, LIU Tingting, PENG
Tao, et al. Study on isolation, culture and cryopreservation
of holstein cattle-ear organization and fibroblasts[ J]. Hei-
longjiang Animal Science and Veterinary Medicine, 2006
(5):9-12.)

[11] mIfEmsR. s R [ M ], dbut. A8 0 A,
2004. (SITU Zhengiang. Cell culture[ M]. Beijing: World
Book Publishing House, 2004. )

[12] TOMINAGA H, ISHIYAMA M, OHSETO F, et al. A wa-
ter-soluble tetrazolium salt useful for colorimetric cell viabil-
ity assay[ J]. Analytical Communications, 1999, 36 (2) :
47-50.

[13] FME, Mgty EXBRLL, 55, RE IS 1 o3 X 4l A7 16 3R
FR e B HE 2 TR B LEB T SE[ 0] BB, 2012,
33(19):119-123. (SUN Jian, MEI Jing, ZHAO Xiao-
hong, et al. Effects of bioactive plant components on cell
viability and comparison of cell viable assays[ J]. Food Sci-
ence, 2012,33(19) .119-123.)

[14] Bk, 2236, XIEM. AITREAM Hep-G2 MR IR A7
WoE[J]. HI¥ 2R, 2015,36(2) :95-100. ( YAO Lan,
LIANG Wei, LIU Baolin. Study on cryopreservation of hu-
man hepatoma Hep-G2 cell[ J]. Journal of Refrigeration,
2015,36(2) :95-100. )

[15] REESC, Mk, SKEAPE. MTT M CCK-8 HEAG I 4H i1 1%
PEZ WA PF R [ T]. BOBEY I, 2007, 16(5)
559-562. ( XIONG Jianwen, XIAO Hua, ZHANG Zhenxi.
A comparison of test conditions for the cell activity by MTT
and CCK-8 methods[ J]. Journal of Laser Biology, 2007,
16(5) :559-562. )

[16] GUILLOUZO A, RIALLAND L, FAUTREL A, et al. Sur-
vival and function of isolated hepatocytes after cryopreserva-
tion[ J]. Chemico-Biological Interactions, 1999, 121(1):
7-16.

[17] NAGAHARA Y, SEKINE H, OTAKI M, et al. Use of
high concentrations of dimethyl sulfoxide for cryopreserva-
tion of HepG2 cells adhered to glass and polydimethylsilox-
ane matrices[ J]. Cryobiology, 2016, 72(1) :53-59.

(18] Zf:AE, hs, PUNIE, A& WL 2 ML i X
293T MV VRAL R B2 [ ], A5 B 27 e 22 4,
2013, 26(2) :217-220. (LI Jiajia, CHENG Teng, HE Xi-
aoying, et al. Effects of DMSO and fetal bovine serum on
the cryopreservation of 293T cells[ J]. Journal of Xinyang
Normal University, 2013, 26(2) :217-220. )

[19] LEE Y A, KIM Y H, KIM B J, et al. Cryopreservation in
trehalose preserves functional capacity of murine spermato-

gonial stem cells[ J]. Plos One, 2013, 8(1) :e54889.



$38% F5H
2017 £ 10 A

EEEMRA S A A SRR HBL-100 (KRR RN

Vol. 38, No. 5
October, 2017

[20] KANIAS T, ACKER J P. Trehalose loading into red blood
cells is accompanied with hemoglobin oxidation and mem-
brane lipid peroxidation[ J]. Cryobiology, 2009, 58 (2) :
232.

TR, XU, AIELY. Iiigg 20 28 d o7 Ay g Joe B o
X[J]. 2 WreeBlag 5 508k, 2009, 8(1):9-11. (YU
Yingyan, LIU Bingya, ZHU Zhenggang. Advances in the

[21

[

establishment of tumor tissue bank and significance [ J ].
Journal of Diagnostics Concepts & Practice, 2009, 8 (1) :
9-11.)

R, BB ARRAEYEAEOR[M]. dbat Bz
JAL, 1995. (HUA Zezhao, REN Hesheng. Low tempera-
ture biomedical technology [ M]. Beijing: Science Press,
1995.

[23] REYES J N V, JARAMILLO L C. Cryopreservation meth-

[22

—

od and composition of the vitrification solution affect viabili-
ty of in vitro bovine embryos[ J]. Revista Colombiana De

Ciencias Pecuarias, 2016.

BIEEZEN

XIS, B, 28, Bl TR BT 4 S B A A B,
13636524955 , E-mail ; blliuk@ 163. com, #5577 [k . 40 42
AR B AR DRAF B T v VRV TR Tl 24t Y8 VR TR R
About the corresponding author

Liu Baolin, male, professor, School of Medical Devices and Food
Science, Shanghai University of Science and Technology, + 86
13636524955, E-mail; blliuk @ 163. com. Research fields: the
cryopreservation of cells, tissues and organs, food freezing and

cold storage, food and drug refrigeration and drying technology.

— 113 —





