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 E. Hiy WEERAEITIET Kupffer 40/ (KCs) A1 T bk ELAHAR (T Iymphocytes, TLCs ) H1 Fas FasL 1 PR YR
ik, LK KCs X ANTREN 3k D40 A i s e . Jiid ITRAE)S 0.48 h Zp eIt Rt 20 L Ak £L (GdCL, ) SH3h ¥
JFHER KCs T TLCs , 3% TLCs 3 — 254328 s ] RT-PCR 3532 KCs Hl TLCs ™Y Fas FasL B:[FI 335, Fl e 204k BOGER
IR AL D IUAF TN Western blot 2 [ B3R 45 77 100 2 KCs 1 TLCs ™ Fas \FasL 25 [ T3 35 s WS [R5 5% 4% 140 T Ik 12 200 f
-5 KCs WM EAEM . 858  GACL 4438 i KCs 35/ T IR A2, bk [ 40 M 5k B2 CD8 ™ T 41 il 1 2% & T IR B A 4
(P<0.05) , g AL AL R A B AR B /R GACL 4 FasL BHM: KCs 2 /0 F P41 (P <0.05) ,2 4 Fas FHA: Ik
MIEICE E2ZF (P >0.05) ; RT-PCR f{l Western blot {78 KCs A7 FasL. mRNA K H % ih GACL A5 (P <0.05) ,2 0k
ELAHAfL Fas FasL mRNA JC & 3 22 5 (P > 0.05) . GACL, 2 rp 731 4 1) KCs X TLCs % 5 R B AR T AT B AHA (P <
0.05) , 47T FasL iR} KCs 057G MHIER . 8518 KCs B83RIA FasL A, Tl Fas FasL i34 2% 058 A8 E Hh i ik
CLARAE , 175 SRS I IE P A S i 3% . GACL, RERHLIE KCs W FasL £ IR 3k, IR AE TP S i 52 1 7=

SgEiE . %4 ; Kupffer ZHM; Fas Fas BiA; BTS2 ; R A0

HEESHES: R392.4;R394.4;R657.3 XERFRIRAG: A

Expression of Fas ligand protein in Kupffer cells and its role in inducing T cells ap-

optosis in rat liver graft

TU Bing', LIANG Shao-yong', CHEN Yong', LONG Fei-wu', PENG Yong', LIU Zuo-jin' , XU Ming-qing’, YAN Lu-
nan’ , GONG Jian-pingl (" Department of Hepatobiliary Surgery, The Second Affiliated Hospital of Chongging Medical University,
Chongqing 400010 ; *Department of Hepatobiliary Surgery, West China Medical School, Sichuan University, Chengdu 610065, China)

Abstract; Objective To detect the expressions of Fas/FasL in Kupffer cells( KCs) and graft-infiltrating T
lymphocytes (TLCs) , and explore the role of KCs in induced-T cells apoptosis through Fas/FasL pathway.
Methods Totally 112 male SD rats were randomized into 4 groups, that is, live transplantation group (28 do-
nors and 28 recipients) , and GdCl, pretreatment group (28 donors and 28 recipients). The donors of pretreat-
ment group received intravenous injection of GdClyat 10 mg/kg, and the donors of the other group was injected
with the same volume of normal saline. Then liver transplantation was carried out with the modified two-step
perfusion method. The recipients were killed immediately or 48 h after the operation. Isolated KCs and TLCs
were counted and TLCs were classified using flow cytometry (FCM). Expression of Fasl. protein in KCs and
TLCs was evaluated with immunocytochemical staining and laser scanning confocal microscopy ( LSCM ).
mRNA and protein expression of Fas and FasL in KCs and TLCs were detected with RT-PCR and Western blot.
The cytotoxicity of KCs against TLCs via Fas/Fasl. system and the effect of anti-FasL antibody in this process
was assessed using *H thymidine release assays. Results Compared with the liver transplantation group, the
counts of isolated KCs in GdCl; group were lower while the number of TLCs and CD8 * T cell were significantly
increased (P <0.05), and less FasL-positive KCs and more Fas-positive TLCs were detected (P <0.05). Ex-
pression of Fas. mRNA and its protein in KCs was decreased (P <0.05), but expression of Fas mRNA and

EE&WA : FRK A ARRI 4 (30471696 ,30500473 )
Supported by the National Natural Science Foundation of China(30471696,30500473)
EREN % &0, w1 BIEER, EZA IR TR R A I R ST T WY . Hii : (023)63784175 , E-mail : bing_tu@ 163. com
BIS1EE . BT, E-mail ; gongjianping] 1 @ hotmail. com
75 H #7:2007-10-23 ; f& 5] H #7:2007-12-17



5 14 1 7

3%, 4. Kupffer 21/l Fas FCIAH) 205 K HX BRI PN bk 20 40 B F) 5 0V 1323

its protein in TLCs had no significant difference. An 18-hour *H thymidine release assay showed that in 48 h af-

ter transplantation, KCs isolated from the liver transplantation group induced more TLCs than those from GdCl,

eroup. The KCs-mediated killing of TLCs was significantly inhibited by treatment of anti-fasL. antibody. Con-

clusion KCs-mediated TLCs killing induces liver transplantation tolerance via the Fas/Fasl. pathway. GdCl,

suppresses expression of Fasl. in KCs and blocks the induction of liver graft tolerance.

Key words: orthotopic liver transplantation; Kupffer cell ; Fas/Fas ligand ; immune tolerance ; lymphocyte

BRI 5% 2 B R SRS AR TE I Hh A R s A T 9 bk 12
Apa A7 e, A Ry 40 I 3% 5L 40 MY (antigen presenting
cells, APCs) , Kupffer 2 ifl ( KCs ) XF BEAE JH- P 1 98k 12 48
L EA A RE T, 7 I P S 5 41 1 0 B 52 T 52 15
ol BERS B AR . AR, H R AN P IER AR
BEIF KCs 532 R MR L 40 b Fas | FasL #9335 J HAH
HAEFRR o AMTEAE G A AH S PR ALl
15 1 KCs AT REL AR (T lymphocytes, TLCs ) , W%
KCs TLCs |- Fas FasL 315, %4 KCs 55 TLCs I8
TZRIBLE

1 #RE5FE

L1 #M#HENE

IV AU 2 Ji it | Percoll ( Sigma, 35 [E ) , RPMI1640 ¥ 37 5& Al
D-Hanks ¥ (HyClone 22 7)) , bt K IR Fas Fl FasL 2 5aBEHUIA |
FHRM CD14 ZFERETIR (Santa Cruz, K [H) , RHTF S-P ik
& FITC prid E 5 1eG (AL mt il A F) , In Vivo Gene
SHUTTLE™ (Y £ A F) , AMV 8 %% S B | Oligo (dT15) 5|
¥y Tripure™ 438538 %) . Tag DNA % 4§ . ANTP , RNase Inhibitor
(Promega, [ ; IHHRIMEFF AR L, WAIIEFT AR &34 (SSW-
3R, BT ,8/0 EALHsE AL ( ik R S
BT s TAES (S M b4 ) , CO, I 4H (Forma, 3%
) ,TGL-16G &= B .OAL (i) ,JZ2-21 B 3 vk O Al
(Beckman, 35 [H) ,
1.2 SD K AT A+ sh AL o 4 5

$i¢ Kapatma'™ 8 B i ES0E0T WS R, {1 320K
{FEAREPE SD KB, 10 ~ 12 J i, 7R 5T & 220 ~ 250 ¢, ¥y { &
PRERIR SIS S W) G B 112 FUMEr: f e I Rl B HL AL
FFRIEG N 4 A JFREARTA (28 H) Frgi b L (GdCL, ) Fab #i2H
(28 H) AR A A A4 20 (28 ) Fil GACL, T 4k 2k A 2
(28 H) ., XTI R4 GACL, HALER5 5] F AR J5 0 h Fl 48 h
TEAIFBUFRERE T & TR ARl . GdCly R R 24 h %
GdCl 1 g T A 0.9% fy /4 B3R 7K 100 ml it & 1% GdCl, ¥
(pH =7.4) ,3F# 10 mg/kg 75 L BERREF T 22 K B # KA
JF R A 2E A3 A 2 0 LA ] 9 7 = 52 4 R A5 i A 3R K o
1.3 JFRE3E 2 5 49 i (liver nonparenchymal cell, NPC)

0 B Fedd A

ZIRSCHR[ 4 ] J7 %53 B NPC 2R - R B4 5 T IR BB A AR
J5 0 h 148 h, LFEW A BRI 12 , W &8 K kT 2, 4T IT 8
i SE A A4, FH 2 ml 0. 05% IV A i S5l 8 0 I IE ), VO P

WERS ABEES LA, 221 1# WiCH E PE PR HE A 20 ml 0. 05% IV 24 it
JEUit 20 min, R FREBIHETE %, RIE R ST B EA G IR 1,
5 T RERE 5 T 240 it B K , Hanks Y& 2¢ 11 4k, 200 H it
JERY 3 g, M A 20 ml RPMI1640 35533 E 41 B IR A JFIF 4 ff 2
W ,50 x g #5902 min J5K AT 52 5T 41 Hd (hepatocytes, HC)
5 NPC 539, 31309 NPC (1941 il B 300 x g #5.0» 10 min,
Bt NPC EWHCA 80% Percoll i H 600 x g 50> 10 min, WEA
62 R ANAE , HoH 25% ~50% )28 KCs,50% ~70% 24 TLCs
RPMI1640 i 3 1K, i & ik e (i 8 KCs Al TLCs (1975 1143
T2 98% F1 95% ,2 Tl 4 M i 46 1 437 S 92% 1 90%
1.4 55 mpeyiti

HI#L CD14 47T CD4 Fidi CD8 HuiAk 4y %} KCs #1 TLCs i
e, AT N LA (flow cytometry , FCM) X 4% 7 240 il 1547 11
0,11 10 000 A2 i H BH PR 20 i g
1.5 TUNEL 4-#7 TLCs A T

FH TUNEL 355 43 85 19 TLCs #EATI4 (8, B MR £8 22 oo o
YRARM 2 WG, ZEH IR T F 4% paraformaldehyde [# % 30 min,
TR BERRER S v i 5 min, SR J5 #2400 i A 1730500 6 1 B
FrYeta,, B FCM DU FH 1 20 i A 04 500 I 40 W 08 1 400 B T o5
HIE AT H
1.6 #3zm4m 7 KCs ¥ Fasl & & # & ik

FHPE AL (S-P 35 ) Xt KCs AT e 0, BLA Ty 1 2 IR
FIE LIS UEAT , FHC BT SR FasL BH 20 o
1.7 kiR A2 b0 £ KCs 4= TLCs P

Fas FasL & & 47 k&

Iy KR IR AL BRAN M, LGB T SR A 4% 2R
FH % [ 72 4 5 FH 0. 01 mol/L PBS wigk 3 ¥ 5 6 55 B it A
—Pr(1:250) M PEREREFR ML A, 37°CHCE 1 hs U 35 3% A, H
PBS Y% 3 IR, BFIR 2 ming FRRE R85 A FITC dRic iy IgG
ZHi(1:100) BB EEFR LA, 37 CRCE 30 ming BUH 553
T PBS Y% 3 1K, iR 2 ming EHLIK, 234745
1.8 RT-PCR # ) KCs #= TLCs ¥ Fas FasL 3 B £ i%

b Tl 5E KCs F1 TLCs 7 Fas FasL mRNA [ 33k, 73 A
NIE AR R A RNA, 3 RNA $2HH cDNA & il &
FRUEALBEBEE , PCR 4748 ; cDNA 10 1,10 mmol/L dNTP 2 pl,
SIMHEEW 1 wl, 10 x PCR i 2.5 ul,Mg®* 2.5 pl, DEPC
WK T wl,Tag i 1 pl, PCRAEIF:94 CAEME: 40 5,60 CiR k.
30 5,72 CHEfH 1 min, FAEFF 32 ¥k, &S5 72°C FEAH 10 min, H]
2. 0% BENRHEEERL LK PCR 724, EB Juta, 5l K BEIE & T Gel
Doc 2000 BEMLEE BT RS, R Version 4. 0 #1443 Fr4b 21,
DSEY 34 W= & i, PCR =¥ OB E T x RN
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1.9 Western blot M & KCs #= TLCs ¥ Fas FasL & &
a9 R A

B3 B8 V10 200 L 2R A R A 5 R TR T 68 J2 P ik s L
T BEREHEAT U BN T Fas  FasL $u 44 4 6 81 b (45 25 % A
Gel Doc 2000 #EIE AR R Goxt H 9 557 047 %5 5 0, A
MG EE (ROD) x A (mm®) R,
1.10 KCs 4% # & 2a i 4t Al 2

¢ Sun 25N A 009 T e G R H- A R e I SRR
(M) Bl g KCs Xtk A i R Mg 1. BB
TLCs (Z4ifi%k 5 x10° ml ™) 5° H-Jg 4 RPMI it [E]E 3 12 h,
YR 3 WS B H bR 2 A9 TCLs (FE S $E 41 A, 4 ek 2 x
10" ml™") 5 KCs (B0 400 78 96 FLEG FRM P AL R 1G5 18 h,
AN AR (E) SEANAE (T) /9 EeBil 43 0k 1:1.5: 141 10: 1, 1
SR,V VE 3 W, B VAR IR AR5 SO s Lk i e 5im 2E , JF:
HRAE T F0 A B B s A 2 (DAt R AT )

B B (% ) = [ cpm (TCRUN ANAE) — cpm (A3 3N 40
1) 1/ cpm( FERLVANMEL) x 100%
1.11 3t FasL 3k st KCs 244 77 64 3448 A

R T WML FasL HiA%F KCs 22497 TLCs fig 7 B9MI1E R,
HEPT FasL TRV BE 2 0.1,10,100 pg/ml 43 F1 A KCs 55
TLCs 4L [R5 724, KCs &5 TLCs 4% 34 2 x 108 ml ™!
A2 x10° ml™" (E: T H10: 1), HEKF 18 hJ, 8 i i
TH-JH BRI E P FasL AT KCs %43 11 94 4
1.12  #%itsa®

SRFGEIT2E A SPSS 10.0 X 2 41 [ 4% et T ST
FEAS ¢ ke, SR PERbR AR S50 30 - 4T 43 HT o

2 #R

2.1 ##AF AN KCs #= TLCs &&= %43

7£0 h, KCs #l TLCs RYBUE45H 1.5 x 107/g F1 2. 3 x
10"/g, TEJFREAH AL AR T 48 h,2 R4l i (9 &5 it 430 4. 9 x
107/ f15.2 x 107 /g, BN T 29 3.3 551 2.3 1%, GACL 41 A
J5 48 h,2 R EcE R 2.1 x 107 /g F1 6.5 x 107 /g, %
BIEINT 1.4 £552.8 £, 48 h A4 KCs #at B K+
GdCL 4 (P <0.05) , ifif GACl, 4 TLCs (%t i 3% K FIF B
ZH(P<0.05),

25K 20 ML R FCM. 43 0 & SAF A2 4l 40 TLCs
53% Jy CD4 " T 4fififl,25. 5% > CD8* T ZHiffd, (CD4* T 2l )/
(CDS*T 4iffl) =2.08, GdCL,ZH TLCs 1 45% 3y CD4* T 4iijify,
42.5% %3 CD8 * T 4ijig, (CD4 " T Zufifl)/(CD8 * T ZfifL) =1.06,
PR IFRHLE IR T 4B LA CD4 ™ 40k 3, i GdCL, A )iF
JEP T 40 CD8 ™ 4iiffd o 1A 43 Lb I B35 2 (P <0.05) .
2.2 KCs ¥ FasL &G %5 AL &

A SR AL Y 5 R, 7E O h,2 41 KCs 7 FasL S 21k
Jed v (HFREAEZA TR 48 h J5 48 KR 24k KCs o FasL 4t
6k BE: 17 GACL ZH AN ) KCs (1Y FasL Jefa S 55 B M, R
JF#44H 48 h BEJ5 T KCs 1Y FasL 85 35, GACL, A] ¥ 45 FHLIKT
KCs A FasL B 33k,

2.3 BB EREIMBUERLER

FHBC R R A BN E KCs o FasL () R3k, & 8
0 h,2 4 KCs JL-F-HBAPE, JFRAE 4 48 h KCs ' FasL J4 A, k5
PR, B0 40 MASE | 40 6 55 N 400 g A% %5 £ ; GACL, 41 48 h 34y
KCs Je 4o, 55 PR

FAROCHEH L R 4 BB 8 TLCs h Fas 1335, K I
0 h,2 44 TLCs SHFH 1,48 h,2 40 TLCs t Fas 0 Ny am BHME , 36
R A (6
2.4 KCs ¥ Fas FasL 2 B £ &

JH RT-PCR # AR 5E 2 4H KCs ' FasL mRNA fy335, &3
0 h,2 40/ 3k FasL mRNA, JFRAHZH A1 GACL 41 & 143 Ry
2.71 F12.39, 48 h fF#4EZH KCs 1 FasL mRNA &4 9. 78,
M GACL 2k 5. 01, R RS A 4 ik 1 . =5 F GACL 4 (P <0. 05,
& 1) ;2 20 KCs H1#4) A FiK Fas mRNA

M 1 2 3 4

1 500 bp—
1 000 bp—
750 bp—
500 bp~
250 bp—

«~—GADPH 576 bp
<«—FasL 320 bp

M:DNA #54;1:0 h AF 45 Hi21;2: 0 h GdCLy 2133 :48 h AF 7 Hi 2 ;
4. 48 h GdCl, 2L
B 1 RT-PCR IZE KCs f1 FasL mRNA &k

2.5 TLCs ¥ Fas FasL & F £ ik

JH RT-PCR %€ 2 24 TLCs H Fas FasL mRNA [ 33k, &
0 h,2 /05355 Fas mRNA Fl FasL mRNA, 48 h JF# 4t 4
1 GACL, 2 TLCs 1 Fas mRNA [k 20 4058 | 40 1% 7. 93
F17.81,2 #H TLCs ' FasL mRNA ¥4 Fik, /098 3. 92 Fi
4.01 (H2 KT REEF(P>0.05,82), /R GdCl A~
M TLCs H Fas \FasL JE[H )1k .

—_—
w1l
g
o

|

el < GADPH 576 bp

«—Fas 201 bp

500 bp—
000 bp—
750 bp—
500 bp—

250 bp—

—_—

—GADPH 576 bp
«—FasL 320 bp

M:DNA #7310 h AF#54428;2: 0 h GACly 2853 48 h AF #4440
4. 48 h GdCl, 28
E 2 RT-PCR #ill TLCs # Fas FasL mRNA 3%
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2.6 KCs ¥ FasL &g £k

JH] Western blot | 5€ 2 £ KCs 1 FasL & [ ik, KM
0 h,2 /b 3Eik FasL 2,48 h [F#EH4H KCs  FasL E
Ho 0 h 868 % 5 4%, 23. 59, GACL, 41 A — 5E it FasL 78 (135
ik, AR 13.78,48 h 2 4 HASA W 22 5+ (P <0.05, 141 3) .

1 2 3 4

P 5

L a ol 010

1:0 h AF#5440;2.0 h GdCl;48;3 .48 h AT #54# 41 ;4 .48 h GdCl, 41
& 3 Western blot il KCs & FasL & [ )% %

2.7 TLCs ¥ Fas & @9 £ ik

Ji] Western blot lll 22 2 4 TLCs 7 Fas & (A &Rk, KN
0 h,2 41/ 5KIE Fas A, FERSAE AL GACL 4143 51 6. 72
F16.91;48 h IFAHAL AT GACL 4 TLCs ' Fas 25 AR R XA
B AR 43T 20,13 F119.74 45 0 h #8011 2.5 ~3.5 /%, 5
0 h Wi 2 M BEER (P <0.05,&4),

1 2 3 4

. “-Hag 510

1:0 h FF# 44 2.0 h GACly 48 ; 3.:48 h AF#54#40; 4.48 h GdCl 41
B4 Western blot ijiE TLCs /h Fas & 53X

2.8 KCs F47#k e m g gk Al 2

JTFHRAE 48 h J53R75 1) KCs il TLCs $ AR [A] E: T o fi 1% 5%
18 h, 5’ H- 15 BTk %, & BLAF RS AB 4 KCs Xf TLCs 45 %
B 5 F GACL 41 (P <0.05) ,
2.9 3t FasL kst KCs 345 1 69 494 46 A

MEEHT FasL LA [R) ¥R B2 XF KCs 4 TLCs 68 7 (4 il
YEH ,7E KCs 5 TLCs 4% 3515 2 x 10® ml ™' #12 x 10° ml '
(E:T K102 1) BYZAE R, D5 H-Wg 1 B TR, B 2 B FasL $i
XS KCs 2545 J1 g M /E o & IR 25 BL FasL 47 M v 2 38
%t KCs %473 97 W Sl /8 A W s 34 m (P <0.05) , 3= W
KCs i 1 Fas . FasL #4234 TLCs,

3 i

Fas ( Apo-1/CD95 ) J& g SRFE A - (TNF) 3Z 1A K
WL 5 Z — i it Fas BifA (FasL) 55 335 Fas 194
JHL A R T, X A5 B T I A e B 4 e 38
TOREEAE MY, FasL EEAF/E TN, 7] L
¥ TLCs BYILRAE 5, 2051k TLCs ZA T -1y A
ROE A, BB S iR H A s as B AR e R LR
WRHR 55 A5 AL Sertoli 4 iR 4, FasL s RETE T I 52175
PO R R

LA, A7 5 TLCs Ht Fas \FasL BURIESE N B 4H

GaREAME 5T A o PR ELTIE S, 7E G 88 SV B, Fas |
FasL X% 46 TLCs SM R FE s 2 EH] . Fas FasL R
T TLCs 4 FE e T, WAl AR T TLCs A5,
TR E SN o AN S 1 S ) 2
TR AEFF TR S AR TG P TLCs B9 FH#T . AHFSE R
FE RN F SR R A S e it 32 v, RS AR IR P9 323 TLCs
BEREZS 15 Fas, X AEF 1K FasL, GACl, X} TLCs Ht Fas,
FasL (RIEAR A 5200, FATINH , TLCs AR e %
PEAR AL, BERE R I8 Fas 2K, W HEFRIA FasL, Jf 38 i
Fas FasL Z %4543 TLCs & WA 2 [a] i A

Fk Fas F1 FasL 19 [ 73 WA/ FH BB 7 2006 16 T 480
JAT HERFIFA1 TLCs it 52 41, FasL 5 bk T 40 Jf1 (%) 55 53
WMETELE R MUK TN 32 h WA EZAE . BT FasL
AEiE 215 5 TLCs JAT-B7 IE B M 4% B A B HEJF
IS, 7% 2 Jed S BE TR 32, Zhang 251 ) 2 16 FasL B
APC ZffIab PR H-2k /N, REVS 48 S T 41 i % [+)
TS AR B0 i A G s N M, B 63K FasL () H-2Db/H-Y
APC b3 H-2Db/H-Y TCR #%E K/, thEEiES T
XFH-Y $t R e o B, S T 40 M it 52 575 %
APC K FasL Il T 4 i35 Fas , (HIX it 52 BT XF
APC 22 PR, HAHLHI 2RIk FasL () APC 4 F:41
SRR SR T A M se R iir s, FRATTIA R, KCs /E
APC, BE3RIA FasL IR Ho g St 45 T A0 Lt e £t T 41
MOJR T, 5 R e i 52 o A9 R PR AR RE S
T KCs Fik BAAEFLTIEER FasL ( GACL g KCs
(1) FasL BLP AR YRR ) | Rl ) REDE T TLCs £k
AHR SZ AR A2 4 TLCs 41, MiiX —i75 2 AE FH R i AH R
Pt FasL HLARFHWT, $278 KCs /-5 TLCs {98 T Al @ 1
Fas/FasL &4 58 o

R KCs RiA FasL EiFRILT(5 5 EH
ARG, CA RS R KCs A gl DL T ik
I3 TLCs J81-:(DKCs 5 TLCs Z [H] i L HAE g 52
MTE R S e e 28 S v . @ TLCs A 5 M s 07 75 47T
i AR SN, 1 KCs Wl GF HA7 Ao fig. KCs B
A b EE RN 2 I 28 MHC-HU i &2 & IR0 68 7, 12
TLCs WG L M T, @T 41 M 32 f&-MHC 22 5% ( cross-
linking) fEH53 TLCs BTG IF4d BE 3K Fas, X fff TLCs
3 Fas FasL J1 S 00 0S5 IS0 S50 FHBL 0P
W5 S B9 40 M8 FE 7= (activation-induced cell death,
AICD) , KCs RERZ 548 56k T 4w ih 5ok, Xl i
S TR R

FURT, AFSERY TLCs 4502 CD4 ™ F1 CD8 " T 4
AR RS A S5 Sz vh VR 2 32 30 AT A 35 3l G
o RS, Thl 4HAEHEE™ A= TFN-y Fl IL-2, 1] Th2 4
JH 3w TL-4 T J 345 68 N A B5 S L  5 F AR 2 T 52
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CD4 T Sl Bh 4 i 75 S S g 19 (6] HL AT 2 Fh R 15 T gE
T3 Th2 T4 R 5% S g it 52, AR5 8
7~ PR AL (CDA ™ T 4iiffd ) / (CD8 ™ T 4fijig ) i) HL A BH
W GACL, 4 3% vy, 20 CD4" T 41 g 3% £ Fn (=)
CD8 ™ T 21 Jifd A X 5% &6 X B0 2 o it 52 ik v K 22 %k
TLCs A HER CD4 T 40, 203 CD4 " T 41 5 e e i
ZH Ko (HJE CDA T Yl 3 22 J2 A 6 38 Tif 32 A D
PRI S 25 R v NI 28 A e — 2 5%

BZ, A5 RS AE I H 43 25t KCs Al TLC,
ME 2 FhYNf o Fas  FasL JE PR FIAH R 8 5 A K,
FEULEE 2 FpAn i A B AR, & IR AR T E Hh KCs A
TLCs Bt 2B £ TLCs Bl CD4™ T 4i 3 £ 4
F. KCs fig#ik FasL #5114 Fas FasL & 248405
FERE A Ao 0 7k 2 20 B, 5 S R M P IO 7™ A B 3 T 52
GACL, fiEBH 11 KCs FasL 3 [RFI 8 11 2 1k, 300 il JiF % i
HRARRET 32 B = Az . IR, 38 ad R ) ki 5 KCs
ik FasL 385 A FR S S A9 TLCs A8 A ]S 28 A4 LE 431
A e 2 AR (RS A I 7™ A B 28 T 52 ) — OB TR 9T 3R
1198
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EFRKERXP EERE M SER HERRE

3 R TG TT 0 A IR 22 R B R, R R R AT A A R o R OUR VR T R R TR Y L RAR 51 (os-
mose ) ; A 4 3 VE T G GhE | 2 6] 5 3% P T 5 E 00 BUE ) AR 8 5 1% JE (osmotic pressure) , H & W A 5w,
& P i A A 2 o i F AL 3K B 2 (IUPAC) I R 23 A E Frils R b F B A 2 F , Ele KL FHERBERE
JE IR IR ARG F AR R R E T AN E, B4 R mol/kg A8 mol/L, iE & F A B B AL (mOsm/L, mOsm/kg |
mOsm/kg H,0 %) REBHC A, PR, BHETEEERML, NTU KR, FEREMNEG AR FHEH
Z%HH 1,8 1 mOsm/L =1 mol/L;1 mOsm/kg =1 mmol/L;1 mOsm/kg H,0 =1 mmol/L,

BEEE— MR AR, BT DL HE R84 (ST) 5 A Bl —" W 8 7 (pascal) , B 545 5 & Pa, ¥
XAFG A M, LR BAL AT 47 (kPa) “kin” (MPa) . BHEEN KR EER, MBERENKTERE.,
THRHTHARBRNBEEARABERNSEREMR , DMBERNBRERAR. BRER ESEEMBER
EREEN ABHRERRTSHERARBENERNE LM, B AWK E £ AL, B2%EERFENE:
ARy 537 5 A8 R Pa” 3 kPa” J B AL, R 86 A mol/L .mmol/L, 4 £ § Al Osmol/L g #4
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