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Effects of Freezing Temperature, Time and in vivo Feeding of Glucose to
the Revival Ratio of Ants Subject to Cryopreservation Around —15°C
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Abstract: Tests on the freezing revival of a micro biological body may provide experimental evidences to support future scientific
efforts in freezing and surviving an animal or even a human being. In this study, revival experiments of ants subject to cooling
around —15°C were performed. Correlations between the ant revival ratio and the freezing rate, the time and temperature levels were
investigated. Particularly, the influence of in vivo feeding with glucose on the ant revival ratio was also tested. It is found that the
revival ratio of the ants under freezing around —15°C is directly proportional to the freezing rate, at least, a rapid freezing will not
lower the revival ratio. The longer freezing time and the lower freezing temperature, the lower revival ratio will be. If feeding with
glucose, the capability for the ant to withstand the freezing injury may be improved.

Key Words: preservation of biological body; cryobiology; freezing revival; ant cryopreservation; in vivo loading of anti freeze agent;

temperature measurement

CLC Numbers: Q811.213, R318.52, TB61

Document Code: A Article ID: 1000-7857 (2007 )05-0034-04

035lE

H 1949 4E 3 [ A= ) 2 R AR 4R & ILES hnH i 4 7
A LMEIRAR T ASE T LLE  ARE A Y 22 BUE T R 2 i
B, A2 HHE 20 42 60 LB T M B ARFE, 70
FEREIT 4 FERRBRT,80 ST T BES AR
£ RRBE/NBIK, 45 i R R B & 2%, R AF FO IS [B] 4

MR . B AT, WA RIR AR A R B B 9 L
EARBENAR, TRAREARBEMREBHE
AR RTF L, AT R B B I 9 S HE R 2
G WO T EHR B BEANMD . BERR BRAR AR FORAR,
LA B2 4 25 P ) s B BB R 2 . SR, T P AR A 40 A
W REIE A IR AT 2207 3, X BT P A L R 7R A 25K

¥ A% B H.2007-01-18
X478 . BRAKHFELF B (50325622,50436030)

AR BT, L, AT PERNPAMNSRERBEARLN LB 2 EMRFTORIKBENT,;

E-mail: zhangsqing2002@yahoo.com.cn

X HGRAEL), B X FPAAPEAHFRECERFEN LR, 1%M$i%%%1¥;ﬂfﬁu E-mail : jliu@cl.cryo.ac.cn



S RESW 20075 Ho5E B51

{5 227)

WA ;55512 h T AV E R RE R, ERE
R P RMERBIASMNEE —BARE -, FFUH
B EATA AR, A8 SC B IE PRAF B A W A1 R R 22 AR
T L5 A AR X 1] 5L B B, D BOR AR, A0 B Rk A AR
IWPERBE , EARASIYWRAREART , BHE
kW, 1971 45 % BF 5T M , R AW ALK A TR AR 7 T
ME W FFRE R, BRI+ 2P0, B85
WD MRS IR EIEISE, WTLLCASE LIRS
YNMETIZNERR AR FERBLRSEIRE, i,
AIGELFIAFRRI TR, MEREBBGHT TRHE
(-1I0°CA R )EEW 5, Wit TR B R 5QUREE |
it 18] | 3B Y 5 3R, LA R R 4] O 4R B4 40 A 701 ] 2 o 0
WS R T IRCR

1Rl E5RFZE
1.1 ##

B HL . LR I Ok 6 X 52 5 35 - A A R L
AR A RME, Hird; FEILEE :Rongsheng
BCD-182/HC R VK#H , Agilent 34902A ¥ RE R4,
1.2 Tk

WD 4o 0 R SL I B4, o BB 4 R BT Ah R
O W, ST B EAT V8 R T SE I ; S 4 R BB A0 e 4R
ML, A HERTdM 4d R, BHEARE-ETE
LI B H AR IR B A IZ WO F 500 ml B9
WA, T RO VKA A9 -20°CH VR = H , B B A TR
IR . MU P9 IR B R 31 -0.5°C A2 A FFRE B, 30 min,
5h,48 h JG VKA SR B T DO, 10 SR 0 5. 3% i 7 e
B, PAREBUHT O 30 min,1 h,2 h FIBNEFHFHH
¥,

28R
2.1 BB B X 78 R R0

2 SE U6 R4 & VR G B 1R 35 43 A 3 A4, B 30 min,
5h,48 h#l, R B/ :30 min 4, WWEFHER N
55.29%;5 h 4, IR TEH K 15.67% ;48 h 4, H W E
EEN131%, TR ,30 min AWENEEREEE T
Shélf 48 h 4l , B A R E L IH¥EE X (p<0.01),H R
R1, NR1ATLEH,3 META B EMEERF,
BHEREREEFHENES , X—ZRRY B 5
16 5 W Y 5 9 R B A AR O, ¥ R ) T ARG I A T R
B, 540, B3k A BRI IR BE P B X iy Y B 3R B
o,

Review
S s

= R

B

4151 MEREE AR REE SEHR TR BEEE
= /C-min® $U/R  E/C /R R 1%
30min 0012453 539 -12C 298 241 5529
5h 0.013 516 600 -15C 94 506  15.67**
48 h 0.013 246 534 -18C 7/ ST -1.3-1**
E: % H p<0.01,
: | Yoy
P ==E ‘ . 'i# Lo
& 200 ' o = i l/min
B O NS ;
& 150 it b 0 20 30 40
100 7 v, .
50 | 14 \'“”»—-,..
v wiE xL
(a) (b)
1 FAEREREENEWEFEZNFME(a)R
RVBKIREENILE (D)
Fig. 1 Impact of freezing rate on revival ratio of ants (a),

comparison of and temperatures
between the slow and fast freezing (b)
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Fig. 2 Fast temperature dropping down to —-25 C and -16 C,
respectively (a), and slow temperature dropping
down to —16 C and -12 C, respectively (b)
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Table 3 Effects of feeding glucose on the revival ratio of ants
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Fig. 3 Ant revival ratios for groups of feeding glucose
7d and 14 d, respectively (a), and temperature
dropping rate for groups of feeding
glucose 7 d and 14 d, respectively (b)
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and 48 h, respectively for either the feeding
glucose group or the control groups
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