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The detection method of intracellular Ca’* ion concentration

of brain neurons of honeybee Apis mellifera ligustica
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Abstract A prototype in vitro method to measure intracellular free calcium concentration ( [Ca’*],) in honeybee brain
cells was developed and tested. Fura2 AM was used as a florescence indicator to measure intracellular calcium ion
concentration ratio values and incubation time ratio was also recorded and analyzed using META FLOUR software. The
results revealed that cell ratio values decreased among groups with increased concentration of Fura2 AM during cell
incubation, and there were highly significant differences between groups (P < 0.01). Similarly, it was clear that

incubation time can potentially affect ratio values; for example only 10 mins incubation resulted in ratio values significantly

lower than the other treatments.
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Mo E AR 2 o WF 2T 5E B 0 4 40 g
B T IR EE R J5 VAT VA Ok A S5 2 oD R AT g
25 AN o 1) 7 BT 5T 4 f IR A

Al py [Ca® 1, ff I i 5 v A 1R % (B 4k,
1996) , Jerp LL9 G R id i N )« Fura2 £ H
AU M A [Ca™ 1, AT BT 3¢ e 4R R A
(Tsien et al. ,1985; Malgaroli et al. , 1987 ; Goldman
et al. ;1990 ; Sharif, 1993) , & wJ LLI 5& 40 Jfd Py e
JEI¥ Ca®" Wk, 5t i [Ca®" ], 1928 Ak th 1R Rl
H75 i 5 55 A (BR 74, 1996) .

A TR T AU 3 S 56 23 A BB Fura2 AM AN
I 1 5 B ) LA S S ) 0 7 9 B f iy [Ca® " 1, 11
W, 43 3 Fura2 AM S5 £ 19 587 7 I ) DL K09 75 9K
JE2 5 I foe 2 Aiffy 72 DN 5 T KORG24 N A
T PERIAAL TT i
1 #MRl57R%

1.1 filEeg

=N F) % & Apis mellifera ligustica Spinola >k
B A M R A e i T 5 P g AR A L AR
SWEFT A, 9250 N KRR Y D7 B TR
32°C 15 F7 A5 B IR FIUIBCM 5 75 1 38t 5 1) T e
JH 3 Ji o 28 40 . £ A28 1) 5 9 o
1.2 EZFRXFRME

Leibovitz” s L45 Medium, powder (GIBCO 2
#], Cat. No. 41300-039) ;99. 7% ¥ 7 44 I br HE i
GBW (E) 060138; DIMETHYL SULPHOXIDE
(DMSO) (SIGMA ) ;Fura2 AM (SIGMA) ; Jify 4 i
& (GIBCO 2 w)) ; W gt [ % % (10 000 U/mL) /
B 7 % (10000pwg/mL) (GIBCO) ; HEPES (]t 5t
KEHAOZE) ; % £ #3 (0XOID) .

9¢ 06 18 B A 2 B8 Eclipse TiU (H &
Nikon) ; Lambda DG4 ( Sutter Instrument
Company) ; Meta Imaging Series 7. 5 ( 3% [# Universal
Imaging Corporation) ; 4 i 15 ¥ B 77 47 (H &
SANYO)

SEH T M T 1 5 PBS 28 bl (1x
phosphate-buffered saline) , L45 3%, 1 x HEPES
2P LA K HBSS 28 ph i T I I/ 4 T ik 5
Hh P 8 T IR WA G R C T S AR A T i

Bl 1 L PBS 2% #i:8.00 g NaCl, 0.20 ¢
KCI,1.44 ¢ Na,HPO,,0.24 ¢ KH,PO,, % T 950

mlL 187K, B HCL 8¢ NaOH ¥ pH % 7.0, in &1
KIEW AR 1 Lo f 28 VUKW 121°C K I 30
min, {2 %5 R AE T 4°C KA

x1 LA5 EF&ERF XS
Table 1 Components of the L45 medium

B IR WKy 5 AR o) i

Medium composition Component content

L5 Medium powder 13.7% (w/v)

7 25 B Glucose 3.4 ¢/L
JREBE Sucrose 32.0 g/L
B Fructose 2.1¢g/L

LI &= R L-proline 0.4 g/L
Xt Double—resistance 0.9% (v/v)

% Bl Ky Yeast powder 0.4% (w/v)
Jifs 2F 1L i

13% (v/
Fetal bovine serum o (vIv)

PR 1T s WE B PR L T 25 B S R B L AL
LI 22 1% « 1% BBy M 435 LS By R T T 54k, In A
950 mL 7&K (b F Fr il AR 5% ) 5 18 18 i FFf
B A I A 78 20 AR, N 9 mL W HT, H 1 mol /L
NaOH 5% 1 mol/L HCI ¥ 55 3% pH ik 7. 0, Ji] 7%
WAKERZR 1L, A 0.22 pm 198 ki 3§
Iy %, 44 13% [ PR BLLE I N iR A 13 BT 4°C £
1.

%2 2 xHEPES £ & ai A
Table 2 Components of the 2 x HEPES buffer saline

2 W B 2y # W ()
Composition of the buffers Component content
NaCl 1.6
KCl 0.074
Na,HPO, * 2H,0 0.027
7 % B Sucrose 0.2
HEPES 1

26 2 T AT RV R AR 90 mL (1) 2 18 K
i, F 0.5 mol /I NaOH %5 pH & % 7. 0, i F %
TR 44 100 mL, F 0. 22 pm 3 5 ik 38 JF 4> %&
R4 T —20°C , & F I A B O 1 x HEPES..

WERIFRELTE 3 MR W T 1 L A8k
5.6% ) NaHCO, i 15 pH £ 7.0, 0. 22 um UE
S RAE T 4°C UKAT -
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#*3 HBSSEA
Table 3 Components of the HBSS

2 1Py o W FYRE R
Composition (mmol /L) (g/L)
of the buffers Concentration Component content
CaCl, (FE7K) 1.3 0.14
KCl 5.4 0.4
KH, PO, 0.4 0.06
Mg Cl, * 6H,0 0.5 0.1
MgSO, * 7H,0 0.4 0.1
NaCl 136.9 8
NaHPO, 4.2 0.35
Na,HPO, « 12H,0 0.3 0.11
D-Glucose 5.5 1
HEPES 8.0 2.08

1.3 ZREIt5HZE
1.3.1 EEMApmEREFR 0T & %W
25 21 M f O BE R 7R AT WF TR (JF 48 %, 2008) .
ARSI T 6T 0 i P22 A ) U BE B R AE SCHER
(Kreissl and Bicker, 1992 ;8% %7 25,1999 ; J& ¥ 3% 2%,
2000 ; FH 5 45 ,2002) (1 KAl B REAT T oS0, £ an
M A AR T

N G 2 L PR % % - v K R IR PBS 22 A
4°CIKFE P IR o AERE IR — W R 0. 1
mg/mL [ % B R (PLL) , JFbricfr &, & T
30°C £ 954610 min J5 ¥ 2 R 2 WA R WOE,
Ak 42 15 77 LN 30°C IR B B AR K. BUB
P 1 0 s B 75 % WK W £ 4 5 H PBS 22 i
Y 2 3, BN B VA PBS [0 A, B A ) B
B U 1K) 58 2K N TN B AT VK PBS (19 1.5 mL B0
B4 ~5 AN PBSIEVE2 ~3 M. JIAK
JNE A 5 ,30°C W4k 15 min, 1 000 r/min B4 ~6
min, W E WAL NN LS5 87 32 9 # 15 5 min, 4§
HAE WAL KM LS B IR M 2 3, N 0 I
FREFEW BN 1 mL LAS 55350 AR Sk &
ST A T AR VR K A B P T 1 x 10° AN/
mL, WX 150 L 40 ff 2 0 76 i 2 R A R
(PL-L) (85 7R ML, o 15 77 L& T8 85 7 48
(28°C) , MikE 2 ~3 h JFAEINA 2 ~4 mL [ LA5 ¥
W 30CHATE I, Hi e M K T2 d i, & 2 d
e — RKE TR W
1.3.2 Fura2 AM 0§ B & ¥ 3 % 9% B 20 i 45 35
FREZMEMFR  Fura2 AM 5L DMSO %

ff T s 1 mmol /L (1) i #% W, 3B 4 3 2 T 5 mL
RO, B e 8 pl, BEOGLRAF T - 20°C 9K
R BT H A 1 x HEPES 2% o W 4 %8 0 Pt
TAE WAL o

1.3.2.1 [ Fura2 AM R 3t % o5 By 40 B 45
BFREBEME 5 5% Fura2 AM [ LAEBIK
FEVEE N 1.2.8.32.128 pwmol /L. 405537 36 h
A7 G T Ut B 4 T DA W E R IR O HBSS ke
LI AN 1 mL % B U 19 Fura2 AM T 9%, 6
TN 30°C U AR H BEATHF & - W7 & B R & — i H
45 min, 7 7 58 WG WOE 906 B kL ) HBSS bk 2
i, AN 1 mL (¥ HBSS 15 2 4 Jf 4 22 i 7. B
LI A A B 7 ratio {H .

1.3.2.2 F[E0EE R E X% 5% KA LSS 7k
Ewsm X% Fura2 AM RS & ] 2
pmol /L, BE G TN 30°C L4 AT 0 F , I F
) 46 0 43 5 3% 0 10.30.50.70.360 min. 5% & 52
BE W Fura2 AM T /E ¥, H] HBSS phik 2 i,
I 1 mL ¥ HBSS {1 2 40 i 41 22w » ~r B 1
B0 40 A% 2 7 W B ratio {H .

1.3.3 EENHLHAMSEFREMNNE 7
A META FLOUR # 1, & B ¥R 6 2 D5 al ok
340 nm 1380 nm, K4 K 510 nm. ic 3 1) A i)
KR 3 s, W JF 1 s 41 L 340 /380 [ ratio {i

L4 BE\EHITEH

ratio fF R ] UL S N J P 485 85 19K B 1)
i, WUE #K H ratio AT &5 RIS UF 70 B o 5K
B H s R H] SAS V8 B BEAT L7 I 4 K T5 %
IINTHEAT 25 5 W ME M, P <0. 05 B A W 35 1k 2=
s, P <0.01 A1) %3 7 5.

2 #HRE5451

2.1 ARERERXRIXEER Fura2 AM = KFH T
MRS E TFIRENZN

B 1 A BUE BN R KR B2 (1) Fura2 AM % &
[ 40 B Ji I 43 ratio fE AN [H] o ratio fH fH Fura2 AM
A SE TR 18 K B ARt 585 T 43 D8 T 2 O W 45
R n=30,P <0.0001, 4 1] £ & LL KA B A Wk L
) Fura2 AM 5% 5 B 754 2 ratio {5 45 W5 21 ) 34 B A
W B E 25 (n=30,P <0.01) .

2.2 A [EWEE B8 X ratio ERY M
2 B IR T H Fura2 AM 9% & A [8) i 8] B
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Fig.1 Different concentrations of Fura2 AM
affect the ratio value
HEARFANG FRRRZREE (P<0.01) .
N 1A
Histograms with different small letters indicate

significantly different at 0. 01 level. The same below.

WA (1) ratio {5, K 5 2H B9 38 5 SAS BEAT 5 )5 1
S KITT 4 in =30, P =0.0001, 41 i) % & L
BAFEIW A 10 min 7l ratio {5 5 L e A0 BLAH )
BEZER (n=30,P <0.01), M F 30.50.70.
360 min, if15 ratio fHZ A LB #F 2 F (n=30,P >
0.05) .

=
=~
£5 2 b PP
BoES
R e
-E8 8
wEEE
§EE 2
=8 3
Bs < . . .
& 30 50 70 360
i & I (1] Time (min)
2 A [E5%E Rt E X ratio (B £ 0@
Fig.2 Incubation time affect the ratio value
3 it

3.1 ERRHMEEBRMREALES

IR e i A 20 A P B AR IR (0 T
N ARG AR G 5T (] 4555, 2008) 5 A SE 36 5 st A7
WF oAl B AT T ok, B AN B AR K
G555 1999) 5 A SRR LAS 15 J5 Wb BEwE IR
BER W, IEAG 55 IRV pH O 7.0, &5 RUE B B
B S 0 R B S 0B O T e o 22 A I R 2R
AN AL SO IR W A KOFBEE JE L )il , 7
T TR A KB D AR IE W A K ). &3

& MY CSCHE J5 (¥ LS 8 5% W0 7 0 I i 22 20 g
72 h R A RKOIR A

B3 LA
Fig.3 Honeybee brain nerve cells
A BE R LAS B IR B R T2 h 5, M E
BABTBOK 600 £

The improved L5 culture medium is used, cultured for

72 h, magnified 600 times under a phase contrast

microscope.

3.2 AEKRER Fura2 AM X 2 % B #4842 40 B
§5 5 F IR E N 2 ratio {89 5219

MBS 45 R A 50 98 06 G B Fura2 AM X} 2 i
I P 25 0 B8 B 1 Ak BE AT L AR S, R R
By BT INAS ratio {H B . 1T 48 SC R 4R T 7E W FL
S furh [Ca® 1, F A K32 9¢ 7 Fura2 AM
W 1) 520 (Malgaroli et al. ,1987) , IF % k75 T I
5 ratio fff — %K 0.5 ~ 1.0 (Ong et al.,2007;
Monika et al. ,2008) o ] fg Jit PR & 2 0 i 4 28 41
JRLRE 2 5 ' G BE I 52 ) 5 FL s Y B AN T
WL Fura2 AM ECER 70 W & N (8] P OF 3% A 38
CIRJE -Et O N R A N R PR (ER PO - A < T
2090 B B 1R R O B T Yk S, T X M5
DA AR 23 1 1 A B R A RN I R 1) SR AT 5 W) i
A KM HEM Ve 275 % BRI, 18 0 i
PSR J A% B 7 v FE I 1) S 5 P, O RIE A2 8
1) 29¢ 5 FEE DARA O WU 5 1% A8 1t 1 » T SRS 1 gk 2D
Fura2 AM XJ 20 2 5 5 Wi, 0 A 45 Fura2 AM ¥
EN 2 wmol /L 4 HIE .

3.3 F[EWFE R E X E LRSS TR
E 3 & ratio &AM

TR 56 th AR R R B 1) Fura2 AM §% & 10 min Ji7
73 20 (1) ratio {5 2 K T 3w b 21, 1y 2 e 4k 2E ()
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BHEBEZER. RS Fura2 AM LTAE R, Fura2
AM HEN 41 A > 4 15 8 7K % B Fura2 J5 7] 55 i 5
PO 5 1 Ca® " & A T 3R I 5% D ik B I IE RS » 1%
Sy FLAT AT, 1T Fura2 AM A B R RE L Ca®
it e Mt bk S 45 R 1 Jgt DY T fE 2 Fura2
AM 5% F 10 min [ [0] X2, Fura2 AM gk A 40 g I
A A0 ML P I R ) A ) AN, AT AN E S AT i Y
RS B A A X S BT A4S ratio
ELFR AR 0> BB 00 45 1K) 80 A A A L P9 8 0 5 8
(5. W INE 4 30 ~ 70 min I, 45 45 R 6
WEES, UHHE 30 min ULJj5 Fura2 AM 22§
JE 5 1) BN A1 A8 4 IR A B o 4 S
ey g Ao DL A I A &2 /b KT 30 min,
A LU 30 ~ 70 min 2 [), gk 45 2R 55 0 3 5 ) 40
B 5% & P 75 B 1) 45 4BL ( Yermolaieva et al. , 2004) .
HEBLIEFE 45 min O G H.

4 NG

ESBUN nbr e S s VA SR RO N Y
Ir BIASG 81 Lo R BOR 1 B R SE R0 U ik
GOINVER AR LAY (LR
S5 ) b B I A MR AT 9T 2 SR ] e TR 2L A 2 S T R
TR T3 ¥l Sr — AR FE A I [Ca” " ], AR ALk
AR BRI PE A 1A 2R B2 B A

% % ik (References)

Chen Y, Constantini S, Trembovler V, Weinstock M,
Shohami E, 1996. An experimental model of closed head
injury in mice: pathophysiology, histopathology, and
cognitive deficits. J. Neurotrauma, 13 (10) :557—568.

Goldman WF, Bova S, Blaustein MP, 1990. Measurement of

* in cultured arterial smooth muscle cells

intracellular Ca®
using Fura2 and digital imaging microscopy. Cell Calcium,
11(2/3) :221—231.

Kreissl S, Bicker G, 1992. Dissociated neurons of the pupal
honeybee brain in cell culture. J. Neurocytol., 21 (8) :
545—556.

Limbrick DD Jr, Churn SB, Sombati S, DeLorenzo RJ, 1995.
Inability to restore resting intracellular calcium levels as an
early indicator of delayed neuronal cell death. Brian Res. ,

690 (2) :145—156.

Malgaroli A, Milani D, Meldolesi J, Pozzanr T, 1987. Fura2
measurement of cytosolic free Ca’* in monolayers and
suspensions of various types of animal cells. J. Cell Biol. ,
105 (5) :2145—2155.

Mayer FB, 1989. Calcium neuronal hyperexcitability and
ischemic injury. Brain Res. Rev. ,14(3) :227—243.

Monika V, Dehaven WI, Bird GS, Billingsley JM, Wang
HY, Rao PE, Hutchings AB, Jouvin M, Putney JW, Kinet
J, 2008. A major defect in mast cell effector functions in
CRACMI1 -/ - mice. Nat. Immunol. , 9 (1) :89—96.

Ong HL, Cheng KT, Liu XB, Bandyopadhyay BC, Paria BC,
Soboloff J, Pani B, Gwack Y, SrikanthS, Singh BB, Gill
D, Ambudkar IS, 2007. Dynamic assembly of TRPCI-
STIM1-Orail ternary complex is involved in store-operated
calcium influx. J. Biol. Chem. ,282(12) :9105—9116.

Sharif NA, 1993. Molecular Imaging in Neurosciences: A
Practical Approach. New York: Oxford University Press.
172—175.

Tsien RY, Rink TJ, Poenie M, 1985. Measurement of
cytosolic free calcium in individual small cells using
fluorescence microscopy with dual excitation wavelengths.
Cell Calcium, 6(1/2) :145—157.

Yermolaieva O, Leonard AS, Schnizler MK, Abboud FM,
Welsh MJ, 2004 , Extracellular acidosis increases neuronal
cell calcium by activating acid-sensing ion channel la.
PNAS, 101 (17) :6752—6757.

YRarAe, 1996. U M N B B T I 2R B I e Uy k.
[ A1 5 i i 2. R AR 43 0T 23 (2) 160—63.
Mk B4R, IR, 2B M, RRAEDL, 2000. 9P il B 25 5 T
VRBE ) 8 BRI R o IR R T ARk A A, 24 (6) ¢

349—356.

WK, S%BE, TREL TR, 19940 Mz s A
W Ca® AUCTEMSERWEFL. B EZH &, 14(5):
294—295.

FHRF, BEER, XIHEE, 2002, H = E 4h B i 4 o0
MR REERKZ R, 8(1) :48—51.

BT, JAE RSO, AT S, 1999, W EER: IR U5 b B
A A R AR BRI D R A AR TR AER, 15(3) ¢
383—387.

Jde, Euk, ACEAL, KRBT, INARIE, 2008, R4 E I Ik
P2 Al L B IR R b AR BRRAE. B AL R, 51 (7))
700—706.

W55, 5K&T7, Koo, T 5k, 2000. B i i £ 57
WRU Bt . LR, 26 (HF]) :74—78.



	kczs201205 82.pdf
	kczs201205 82.pdf
	kczs201205 83.pdf
	kczs201205 84.pdf
	kczs201205 85.pdf
	kczs201205 86.pdf
	kczs201205 87.pdf



