EHRAEE ¥+tH ¥=W —OO—£AR
ACTA BIOPHYSICA SINICA Vel.17 No.3  Sept.2001

S.aureus 3 PMN $h AR B EY WA R
WEFE!, FERKT, 2E#&K® SX#’, # 2, Ea¥’
(1. T K¥E, L% 200030;
LB LW TR RRRE LN A RAN THARRAZRY, KK 40004
3. WA &R, WL M 310014;)

MEARNRFALAEARA P L EBLRL AL TERAARE N T HAN AR RMRAR
TIHATHRRGMELFIRG KL UALELHEHHRRENTPMN mEFRHAT, # X
ZAAERGE NG NAMES PMN BELAEF B, R &R T AN SEMA PMN 4R
- R ES AL MES YL ES AN FESFICLEL R RS LS IR LTS N
BEMN RAHBFHE, MEARTHRAALREXANMBTEBSXARE, REHHA
AERUAEEFAY, LEKELY PMN £ REH AL HHRS MBS AL T EHAES
AREHHEL EPMN MEP RN AREHRENRTRORR LLEHES,

%MW AREMAEN; SHEPHEQME; BEY, mETE  XFR R A LRE;
S

MESNE:Q66 XMIFIAM:A XTEME:1000 - 6737(2001)03 - 0561 - 07

ERHEPHEN AR (Polymorphonuclear Neutrophils, PMN) B &% R % 858503k
B BEREENNE-ENE, KEERAURDIRNEESHAMRBRTHETS
THHERNRR; ENBERR-ERABREFAMBEXTARFH - 2 AFE, D
ENBETAHARSTEX LA MCARKEN PMN R EF %, WX T PMN 2 F 25240
REHFRDEBERET, PEERE THRRERNTHHARAB PSR, Ak, ¥ F PMN
GEMEREATHAENTR, RTEE TREBHEREAERETHRELT N, W9
HERBAFLNEREHIR, TERBRAARESH IR TR EIREBHESSHHT
ZHTMEEFERENEN, HREDERRENVATHERERARME R ER LKL
Bl AN RS K CM BRI (Staphyloccus. aurens, S.aurens)EX—K DHHH, &
AHEBRRY, TR PMN ERERBERETHHRERELURBNENARERREY
T UENTENFEEAE RN,

1 HHEFE

1.1 BREXRHEE

1.1.1 PMN Z M. WXL 5%, BEEE Wister X RBRERM 3ml, FXHE, 37C
Bikh RO EREEEREMADNS - 4SEKCHRFIHWE(LE 1.0778/cn’) LK,
20T, 2000r/ min ¥4 10min; RFABREBXMAS SRR AR BHHLE R, 20T,

SMEM: 2001-02- 06
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2500r/min B0 20min J57F L 7 ; 5132 384 L4 RPMI1640 # ¥ 2 & (20T , 1500r/min , Smin) ,
52 RPMI1640 EHSMEEE 5100 A~/ml &,
1.1.2 KEAHLERE: BRESF Wistar KRBUEERM,37CHBHABE 1h,1%410' /min
AL Smin, R EERFEMKE,0.22:m BRRAEM, -20CEEER.
1.1.3 S.oureus BB E KT BFER S, curens BRHT Sml HHFEHE, T ITCEK
#% 12k, AJF 100C H1# 1Smin K&, 1.2x 10 1/ min B0 Smin FH LK, Kk " U
RPMI1640 AR F B S, aureus WHZEH 5X 10F/ml, BR4THKEER,
1.1.4 S.gureus B H & . W 37CHX 12h S. qurens BE Lml, 1.2X10' ¢/ min BL>
Smin ¥ L %, In A RPMI1640 # % 2 & (1.2 x 10'rpm, Smin), &5 M A RPMI1640 i#% S.
aureus WIEE SX10*/ml, S7TCHBERBER 0.5, HORLEW, 0.22:m BELR, -20CHE
#H.
1.2 HMExRNE

ERIEDOHA(] ~V), #HAHE0.5ml # &% PMN AREMH0.2ml BEmEK,HP
TRATHEENEA, AMO0.5ml S5 RPMIL640, ERAT AWM 0.5ml HEF M
S. qureus RNBH, LWE M~ VBN 5> 10° HEWEE (A 1/10 PMN W EE) LA 10 &4
A 0.5ml S.aureus BE (B X 1/10X PMN, 1 X PMN, 10X PMN, 100 X PMN % &),
1.3 KAagEdMRXRAE

ZHBEKBDE, WA 0.6ml WA BMAZEF, R AME R E AR (Micropipette Aspira-
tion Technique)¥ PMN #fTHMENME, FALBERER S " HHE, XRE MY Lh,
1.4 NMEXREELE
1.4.1 FHBLEERK(Vidas 21, Kontron Co, )3 PMN AR & B84 THEME,
1.4.2 FABEREHBIEE KR (Kelvin Model) ik PMN HF %4, A0 PMN £
BEMEREEER, ERRAETRENEE, DERHEERFERTIRERS, K4
MABWT:

a+ (pk )as/dt=kie + pu[ 1+ (ki /k; ) 13/t

HPK AK ARERR, . IRERN o« R0 AREE,
1.4.3 BHARMHEBSEYEA Meant SDER, HNESHATHEZHEN (BE, P
<0.05HBFHER,
1.5 PMN AMRRERELREANNE:
1.5.1 #9BAMEEN: NauHPO, 15ml, KH,PO, 120ml, =#% 30ml, FM 45ml,
C 40% B 25ml, aCREEA.
1.5.2 M (MzxES)PpRETESR & Actin, Muscle specific Ab-3 (Lab Vision Cot-
poration, USA), 0.5mlx200ug/ml, #EFWAEL PBS 1:50 BBER 4pg/ml,
1.5.3 WEEANBEZERE: Tubulin—p Ab~3 (Lab Vision Corporation, USA),
0.5ml X 200pg/ml, KA LL PBS 1:50 B ¥R 4pg/ml,
1.5.4 ABC BH% B &M E: Ultravision Detection System, Anti—mouse, HRP/AEC
{Lab Vision Corporation, USA). :ﬁﬁﬁigﬁfj‘ﬂ [gG(H+L), ®FELERE.
1.6 PMNEMREGHELREXRIE
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BERRETRER  ZER] MVAKXGFIHNEMAENRLNAREREGA, TAREY
ME,VAN 10FARES. aureus FIBE;RELRATAEENE  HEFLHA.

1.7 PMN £ RELRARBAHZ" ,

BAMARTPDL BAZNBER EHERE, AART 1h, #BEEEHEE Smin,
0.1mol/ L PBS Sminx3 K EEEN, 0.3%H0, - FELE 15 min, 0.1mol/ L PBS
SminX 3 X ¥ £, Ultra V Block Smin BEILERFHEE FLA, 0. Imol/L PBS Smin X 4 &K
®%, 0.5% Triton X100 - PBS 4 # 30min; # 5 M —3i (Tubulin — Ab - 3 & Actin,
Muscle specific Ab—3)37C B &M H 1hr, 0. 1M PBS Smin x4 RELERGE - WEY
KEBERW(ZH)EEMHE 10min, 0. Imol/L PBS Smin X4 KB £ MENO R LAY
MEHYH 10min, 0. Imol/L PBS Smin x4 WH=; % 1 ¥ AEC BAFMA 1mlAEC EY
BA, AED MBS TESH EHE 10min; KB UEBA PGP LR G ; BB
R,

1.3 PMNARRRESREXENNERHRMALR

1.8.1 MEHREBHEN U Tiger20 BRI ETEREORERTENE (BSEER
FHEHME).

1.8.2 ZERMEREXHLA: ERFBHENRLROTHRBEBTHRES YR «
BE P<0.05S HBEHER.

2 5 R

21 AERARAARERREANRT PMN EXFRER S, aurens R R ARBME
ATHRSAREN RS, BFAEEE 1.0~ 1.8um ZH, XREBLUABAS AN WE
BHRME L EHAPMN ERIBMNEERLE 2,49 V(i t ) EXTHARTAEREE,
UV b ERTFHERREERE, (k +k)/(k Xlo) EXTFHRRER LT, k/(k + ) X

Table 1 Viscoelastic coefficients of PMN

I I il N v Y
(n=25) (n=21) (n=18) (n=20) (n=22) (n=21)

k (N/m) 268,48 281.79 405.90  653.51  1013.53 1057.38
£28.23 £20.87 £24.29 1£46.84 196.65 189.66
ke(N/m’) 577,94 600.26 823.11  1087.38 1670.10  1726.58
+89.97  1101.18 #8668 +93.10 £126.83 1102.68
w(N.s/m’) 85.16 84.54 121.48  164.32 280.32 297.64
-114.80 £14.19 +8.73 £10.46  £19.03 *14.06

n: number of PMN measured; k: I vs, T: 0.05<P<0.1; V ws. V1: 0.1<P
<0.2; The values of t show significant difference(P<0,05) between any other 2
experimental groups.k: I vs. [ :P>0.02; V vs, :0.1<P<D.2; The values of
t show significant difference (P<0.05) between any other 2 experimental groups.
p: [ vs. I:P>0.5; The values of t show significant difference (P<0.05) be-

tween any other 2 experimental groups.
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Table 2 Characteristic values of deformation of PMN

I Il it 1 v i
(n=25) (n=21) (n=18) (n=20) (n=22) {(n=2l)

1/(k t k) m? /N %107 11.81 11.34 814 574 3,73 3.59

1/ k m /NX107™* 37.25 35.49 24,64 1530 9.87  9.46

(ki +k)p/k - k) Sx10°" 4.65 4.41 4.47  4.03 4.44 4.54

ki /(k +k) % 31.712 31.95  33.03 37.54 37.77 37.98
NHEEBSBRXEL LA,

2,2 ALBFIF ABC B3 PMN £ S. qurens fERAITHAREE (MLARE) #TTEE

Table 3 AQODs of PMN cytoskeleton immunchistochemistry

Actin Tubulin -
AOD Sx10'um’ o AOD §$x10tum® n
I 2.6560 2.2370 6 2.5705 2.7233 6
£0.1219 10.1264
Y 2.8220 1.1185 5 2.8821 2.2370 5
+0.0641° +0.1514°

AQD :mean optical density, S: area measured, n:number of cells measured,” :

show significant difference.

AP HATTREOXEENERARE, X3 VRCAREEFNRIGTELEF,
38 #®

B Geert W. Schmid - Schonbein®' 8 KBl Kelvin AN AARBTRERK TR R
BRRUE FARARCHAEAREAEEARGEAE R TAHEET -8R, #F—HY
EAENEERRE RS R ANEEHD, XIS5REaTAARE AN KBNS IH
X, AN MEARENETNR-REERAENERESNES, EX E RN A%
BEHRSEMEN, Chien™ " $W B EMMBEABE B 4 5IM M PMN HREEHTR
#, EFRAMLAKEN PMN BAHSHNEN, RREMNZEAAAZFNNEXE, RE
SURYHERLMELRE, AARETAGHERER, EXREENERER B LA
NG AMNTRARE AN ERHARERAN T AT RN LME.S. aureus BIIE
AEBRLRNBIBEREEZ—, BELSHHNEXNBLEF., B, AU S qurens &
BTG PMN fERHH AN AR KARERENRERTHE,

BILAGZERANKANESHE RERAT (S. aureus R SZRAT (EXHH)
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EEEHERSN, EREH (S qurews ) ASH [ FEFEEER AT N.VELARMH
DEBERER, VAVIZHAK Mk RBERER, L HAERNEE. ABHLE, KX S.
aureus WM 1/10 IREE R 10 FRM, K=K BEEHN, T 10 5HREFNH
FTYERAE AMHABHE, R2ABAURERIRAKRERA, TMERDRIE T HEEM
gEdE, NEBEFE, 1/ (k +l) M 1/k FEREA S. aureus HENMNNTAELE,
ZI0RAREENBTLERS, (k+k) p/ (kxk) BHFHR, k/ (k+k) HKE
S.aureus WERHMMAES, NERERTUES, BHF S. aureus HE MW, PMN BRI
ERBEBM FNEEECEERMMM, RHAER LR PMN S GEHEEE BT
BREHKERS ., METESRATE LA REEETH A& . 5o e TR A
B, WS qurens B MEEFHBRAXRAIERENEFTL,

MFSHRERM PMN s ER, RXE P RARA Y SUAEXEL AR PMN
ETHRGEREEAPMN M k.o My BHEA FERERSHARN . HELABEZ T
FELRER, BER S B3 HB/NE AR PMN BB EATHR, CEBRMUER. B
SEAEERT Cdt " 1 pH™ 2 PMN MR R AIRIE , Ay A Bt 3 PMN 83
B OAERURSAESRAOEKSIR=LEEYR, I ERBORI N ENLE, FHEM
BRENN OXER DR ZHEREZT, FPMN ETENFARLER, SERRANINAE X
STHPMN SMEARKEMURBITEY, “ERBRERN; ERANEEHE, TEMD
PMN TTHERH, 3R RPHEE (A2 PMN Sum, EHME Sum), HETRERFHOLE
KEOBERHAG, DR HRTERRH, K& PMN R A AMBREA S IR0 FE %
Hm AR MnRERENE LE ERG, ATSB SRR EBRE; W PMN
MEEHELERLERANTREIENDHER. EEFASR,S. aurews WL ZIS R
PMN SR RHE 8, RAYEEHREEN, HE-CHBERANBHERKBE, &9
PMN BBZE S. qureus MR RBBMEH PRI A ARW, SIRBMEER N, FEARETE
BEWMHREXFBERPMN REESRAMRNERE. W S. aureus RMBR PMN K
BXHEEM, EEHAETEQLER RERTIERRENTRSAAREH M7 HEBH
— 58§,

PMN % S. aureus REREE, FRAZHLRARERE BREM, HEXE P THAR
SAEREAS A A — RN TN RANASELARARSBHELIH. ARLZME
Rabinmy—BREEXSREN, DEARTRANSEBRBEHSS, EXSTHEMER L —H#
AHNMYERS, NREBHNERMATEF(E 3), £ S. aureus LREJET ,PMN K
FEERENELE S LN EAH B EMI.Chien” "' S HBREA, BRI EBERHK
ERRERBEHTREEBE PMN M B o M kL FE; DARABRBESHLZAS
EHMTEE,EPMN Mk o M AN KEER HiE, AREREHVERNREHER
EH PMN R EE FEM A RSN ERRSERRE® PMN K k . Tl e hest
AES IARMTERERLAEREENINRR, F8T,S. aurens ERMIEEH PMN
REMGHESONAME, RRTHARFERENFNETH—RENE P OERER
E, MEU—RRRRHEREFL,; KRAPHAEEANDHRNARBREMEEH
PMN #RELRAMNH N, 25HRFRNEE, JLETHARFRNRE=SHANN
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B R R G BER T LA PMIN T S.aurens W@ B0TE T 9 3070 K 6 5 1 B
A A T A A, A RE LR R AT N PMN R R AR
B S. aurens W, 8 4 045 Y (0B B 4R 0H T o pH L Ca® W) RO 3 AT Y 3 A B
BEMESEREN R SEE BTN TR RSN RET
o R SR T, BT R T Th B A A o AR AR RS O T AR R
W) ), ML A 4 W T 0 0 G e Y D 0 T R
MG, R AR EEREN, B4, 3T PMN BTN R PAREET
%, PMN ftiME AR SRR E A M ER A2 A RERULRENSHRER
XEE WMAFTH LR,

Fig.1  Microfilaments  immunchisto Fig.2 Microfilaments  immunohisto-

chemical resules of PMN of group | chemienl results of PMN of group ¥

Fig.3 Microtabule  immunchiste- Fig.4 Microtubule  immunohisto-
chemical fesules of PMN of group | chemical results of PMN of group ¥
$ 300 :

(1] k. BARSFRRAAIM] 00 BB R, 1998302 - 314

(2] WHE# . TASEE(M] L3 KWERT, 1994434 - 442

13) 8, BEE ELR, B, [FMEERREmTResE() ], EWey s 1096, 1201, 168170,

[4] Roychowdhury 5, et al. G protein binding and G prowen ectivation by nucleotide transles mvolve distinet
demaing on tabulin: regulation of signal trensduction by cytoskeletal elements[]], Blochemisiry, 1993, 32(18):
4055 - 61.



®iq S.aureus 3 PMN $MHEMHREEERNTR 567

[5] Schmid - Schonbein GW, et al. passive mechanical properties of human leukocytes[]]. Biophysics J, 1981, 36:
243 - 256.

[6] Chien S, et al. Effect of colchicines on viscoelastic properties of neutrophils[)]. Biophysics J. 1986,46:
383 - 386. .

[7] Chien S, et al. Rheology of leukocytes{J]. Ann NY Acad Sei, 1987,516:333- 347.

18] RBE KA EM & BAMXNEEERY FHEREMESES()]. EWPAFE,1998,14(1):167 - 171.

(9] &M¥. MG BEE. % EHEMAGARSEEEHESEEARURERER[]]. HELHMFGNE, 1998,
21(10):598 - 600.

(t0] Mm&, R¥¥ BHATHNANEEEIATHEARERIR]. MEBFEARRE.1996,1:10- 11

[11] RER, GRE KREK.§. ARZHHBREERNELERN PMN K EERHLRHAR(]]. FPEOHRTFE
#,1998,8(1):1-7.

[12} Zaiss S. The influence of caleium on the deformability of human granulocytes[]]. Bivrheology, 1990,27:
701 -709.

[13] Sun R}. et al. The deformability of normal PMNs and the effect of pH on the deformability of PMNs[A].
Proceedings of Beijing Satellite Symposium of the Eighth International Congress of Biorheology[C]. Peking
Univ Press, 1992.192-195.

INVESTIGATION ON THE INFLUENCE OF STAPHYLOCOCCUS.AUREUS
ON THE VISCOELASTICITY AND CYTOSKELETON OF RAT PMN
HU Ya-ping, SONG Guan-bin’, LIU Jian - dong,

LU Huo-xiang', XU L?, CAl Shao- xi
( !.Shanghai Jiaotong University, Shanghai 200030, China;
2.Chonggqing university, bicengineering college, Chongging 400044, China;

3. Zhejiang provincial hospital, Hangzhou 310014, China)

Abstract: Using micropipette aspiration technique and immunohistochemistry, the
effects of staphylococcus. aureus and its metabolite on the rheological characteristics
and cytoskeleton of PMN were studied. Results show that S.aurexs metabolite has no
significant effects on the viscoelastic coefficients, but S.aureus can affect the vis-
coelastic coefficients of PMN significantly and the value of ki, k; and yu are related to
the concentrations of S.aureus directly. Meanwhile, the morphological studies show
that the structure of microfilament and microtubule system changed, and the mean
optical density of AODs also incresses significantly. These results show that the PMN
has reassembled and reconstructed its cytoskeleton and has much protein expression of
actin and tubulin when activated immunologically. Thus, the deformability of PMN
decreases and viscosity of PMN increases remarkably, which is favorable to the se-
questration and adhesion of PMN in microcirculation.

Key Words: Staphyloccus. aurens; Polymorphonuclear neutrophils;

Viscoelasticity; Cytoskeleton; Micropipette aspiration technique;
Optical density; Rat




