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1.1 #HwsuRAHiEL

Balb/c N MRS %,k E 18~22 g, BEML4 R IE B X
RS 1.2.4.7.10d 38 6 4,84 10 X, & B CER2]H & /D
B SvEaMEBR PR 35 g EMREBMA 30 cm BEERT
HHEEERSWARRERS, SUEZEE 5K E2RH
EZHERN3.0]. FAEDMY TN FIER G540, K
BREREHEFEKCEHRER.
1.2 Twapmes s

2RIBBILEREAHELSB ERMBBR PN T A
M. ANAE B8 3: % & T BREEE D 92%, KB B R EEH S
BEN THREFELKT 95%.
1.3 &R dgtrde 75 ik
1.3.1 #E4 T AEAMLCa T )i WE BT AKER 1X10
A /ml, A ConA (Sigma) ff &K EH 10 pg/ml,37CRHF 2
h LIFE4E T B, BB, 2 B XH 4]0 Fura-2/AM
(Sigma) il M PICa’* i,

« EREABFEREEITHINE ,No. 39170744

1.3.2 §E4E T B A CaM.CaM-PK #FH ¥ M E e bl
ConA WL T HME HFARE BUOREH. EAESEHR
SEME Lowry R Bi#EAT. Wk (5, 6] & L & CaM,
CaM-PK 5+,
1.3.3 IL-2 mRNA,IL-2Ra mRNA #ill & FTHREZ
(5 10° A/mDH, I A ConA (10 pg/mD), F 37C.5%CO;
EHFRBAPEFR 0L FRHRAK, HMRE RNA 8932 B S B
707 RS H & ME BT RBEIRE N E S BICEKL7.8]
B4, FRIEH cDNA F 41 . BamH | Y4 1L-2 cDNA
1.0kb K B2 #1 EcoR | B ¥1 # IL-2R« ¢cDNA 0. 92 kb K B
(ATCO), £RUEHMRBERENT L (KER,
1.3.4 L2 FEEREREE Z W CEk[7]L4 CTLL,
MBS T M5 L IL-2 &,
1.3.5 IL-ZRa iS¢ VLRI S B AR R WS T 4
M R M E 2 K,
1.3.6 TLT filE LIPH—-TdR BAEFWIE.
1.3.7 AwmeXt LR &R E 0 F ConA fUA T 4158
B P RIE BT, I Agsgr (Sigma) {3 H 2% E % 100 nmol/L,
MEH X EIRITH LW,
1.4 B g
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F1 tiGEEMA T BEALC Ji 1T BIRTHEENEL
Tab 1 Changes of [Ca*"Ji in activated T cells and T cell functions after trauma

Day post trauma
Parameters Normal control 1 > . . T
[Ca?tJi (nmol/L) 237133 226+27 173+21°" 138+24" 159+32" 179+26"
IL.-2 mRNA (%) 100+9.0 91+10 71+7.2* 51%6.4* 68+4.6" 72+8.3"
IL-2Re mRNA (%) 100+ 11 92+8.5 69+5.4" 56+5.8" 67+6.9* 74+£6.6"
IL-2 (u/10% cells) 67111 66112 441+4.5" 37+8.0" 411+6.5" 47+4.7"
IL-2Re (%) 5918.5 54£7.5 39+£7.7* 31+5.5* 36+11" 40+6.6"
TLT (cpm) 15210+2245 1421512836 1032742329" 7824+1010" §126+1129* 1124741168

% ; P <{0.05, %% ; P<{0.01 ws normal control group

2.2 AMhEET mppsnetds T4k
SE#EAEL, SEEEL T HRA IL-2 mRNA &
IL-2Re mRNA 7K F B& i, IL-24 i 3 2>, IL-2Ra F 35 240,
TLT B TR . XERER[C i MELYEERBEEFNE
A%, r 4 51240, 74,0. 79,0. 78,0. 68,0. 63, P {H¥/hF0. 01
(RFED.
2.3 Al E#EIT@iACaM,CaM-PK#E M 65 % 1L
SE#HBARL, R154d ARBEL T 0K CaM EHT
B T 42%( P <<0.01),CaM-PK ¥ FR& T 58%( P <C0.01)
(RFTED.
2.4 Ay A1 EENL T mie /[Ca? Ji.CaM,
CaM-PK.IL-2 mRNA . IL-2Ra mRNA 5 %+
£ ConA (10 pg/mD &L T AR FE K, MA A, (100
nmol /L), R F[EIEH /P BTG T 4988 P [Ca** Ji.CaM,
CaM-PK,IL-2 mRNA,IL-2R« mRNA 7K ¥ 8 B2 &, iF 7] f&
BitE/ANRIE T @A [Ca™ Ji F+ BB IE 4 Xt A 3 4] 45
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Fig Changes of CaM, CaM-PK activities in activated T

cells after trauma
*#% ; P <C0.01 wvs control group

%2 AneXEl5EFL T ARALCa* Ji.CaM .CaM-PK .IL-2 mRNA .IL-2Ra mRNA #) &1
Tab 2 Effect of A,y on [Ca*tJi, CaM ,CaM-PK, IL-2 mRNA, IL-2Rx mRNA in activated T cells after trauma

Normal control

Closed trauma

Parameters

ConA ConA+Azsr ConA ConA+A:as
[Ca?*+Ji (nmol/L) 237433 76361 138424 75944844
CaM (hydrolysis of cAMP %) 43+6.5 74+7.8° 25+4.3" 5248. 284"
CaM-PK (pmol/mg/min) 53411 83+16" 22+8.0* 3948, 7068
IL-2 mRNA (%) 10049. 0 131+13* 51+6.4"" 9416, 84"
IL-2Ra mRNA (%) 10011 139+9.0" 5645.8" 9247. 34"

* ; P <{0.05, »*; P <C0.01 ws normal control (ConA) group; A: P <<0.05, AA: P <<{0.01 ws closed trauma (ConA)
group; # . P <{0.05, ## . P <{0.01 ws normal control (ConA -+ A ) group
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TEREAMGRAIE T @A 2, FERAAN:T
M2 22 B FIEAL S R S 1 AR IL- 24 B
IL-2Ra FRXZIMEY BHEEVNENAEE.CMW
MHIMIC i I T WG LERME M T
MM H 5 X FBIL-289 & A& IL-2Ra #yFiX L IL-2

A3EE Y IL-2Re Ry, #0314 T 403 69 52 18 ok 3%
UYL AT IE T MK WCa )i R R & T 4
WA ThRE AR E BRI/ MR G T @M PI[Ca* Ji
BRAE , HIX — 2 4L[A T 4880 IL-2 mRNA,IL-2Ra mR-
NA 7K FREAE, IL- 24 B 2, IL-2Ra FiKZ W, TLT
EVREE DM R OERER T @IlALCS i
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HEEAL T WK A[Ca™ Ji KRR E T AMELT R
B R LR R A B, = B R LR AR B
HHRIEHH cAMP BAEBBEIEH X,

Ca’ 7EMR N EFEN 5 CaM & S EH G &b
fy CaM Fili it CaM-PK T & #E H AW ¥ 7]
WTE T MM fbxt B2, CaM & CaM-PK [EHMNE
KR Ca’* {55 538, M T A TIEE.
B RAEI, BMEEE T AH A CaM.CaM-PK iF
HHHERE LERESHTREIEHR %
. F CaM.CaM-PK {EH & Ca’ {R#ivEM e, HE
&AL T 48 My [Ca® Ji BEE R 518 CaM & CaM-
PK /& TREMEERFERE EXITWER,Ca’ §5 AH
Apug FERSM B AMEAH /N BIEA T M [Ca®~ Ji $2
& B 1R # X BOKF, 3F B B4R & CaM .CaM-PK 5%,
(B BERE — Fh B i IS PR VK B B # . 12 78 8145 /) Bl
WA RSB FELER Ca® ISP T HLHIFRE T CaM &
CaM-PK [EHHFHREEHMEE B RN
A IE WAL T @M ALCa " Ji HFREARIFREESE 21K
5 T M IL-2 mRNA % IL-2Re mRNA % iF # K
. B TE 2 A By [Ca®  Ji Y (] B, 4 fi] 4 1
CaM.CaM-PK FEW T RER M HZQBEZ MY T 4 M
MR XE. X — M EBEJEATR.
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Changes of free calcium, calmodulin, calmodulin-dependent protein ki-
nase in activated T-cells after trauma and their relationship with T-cell

functions in mice

Liang Huaping, Wang Zhengguo., Gen Bo. Tian Fengqun. Luo Yan (Research Institute of Field Surgery, Third Mili-

tary Medical University, Chongqing, 63004}

Abstract The changes of free calciun: level (Ca*t), calmodulin (CaM) and CaM-dependent protein ki-

nase (CaM-PK) activity in the activated T-cells after trauma and their relationship with T-cell functions were

studied in mice. It was found that Ca’" in activated T-cells was reduced after trauma, which was closely re-
lated to the reduction of interleukin 2 (IL-2) mRNA and 1L-2 receptor alpha mRNA levels, a decrease of IL-

2 production, a suppression of IL-2 receptor alpha expression and a reduction of T-cell transformation in T-

cells. CaM and CaM-PK activities in the activated T-cells were significantly decreased after trauma. Calcium

cation ionophore A;ss; could restore Ca®* level in activated T-cells of traumatized mice to the control level in
vitro and it could also inncrease CaM and CaM-PK activities and IL-2 mRNA and IL-2 receptor alpha mRNA
levels significantly though they were still under the normal levels. It is suggested that the reduced Ca** and

CaM and CaM-PK activities are the important factors to result in the suppression of T-cell functions after

trauma.
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