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(HE]1 B8 AUFLE D E ST C57-BABL/c /N BUIR Bh 5 1 1 R B A AT, 2% M AR K o (Tad) X J2 R B2
/N BB DI BE 0952 R (R B PR ) Tol FEAR N5 SR RIEm Z W ALH . & B 80 K C57 /NRAE it {k, 80
H BABL/c/NRAE Ry Z 4k, #5r C57-BABL/c /N B A Bl 5 1 2 K B AR B M B A R S I S2 R /N B3 4 4 A
AR (B E AL TR Y, n=20) ;B4 . HME ACsAIRITA (B MG 4 T CsA 10 mg/kg, n=20);C
M, Tal IGITAH MG T Tal 400 pg/kg,n=20);:D A B EWHITH (G A T CsA 10 mg/kg+ Tal 400 pg/
kg.n=20), LRZiPa HEEES 1R 3EH 21 d. MRG0 B F A EE I £ A0 3 THRMRES 1.
7.14.21 d AbFE 5 FUNEL, BOILAT WA E R A0 AR B A T 5 MRS AE B R M HE e €8s IR0/ BRUMGE D oAk L 400 P AT o =X Al
AR T 4 srfb. &R FEBMES 1.7.14.21 d,FE 4 B.C.DUAS A AMLEL.D 44315 B4.C A
Lo s P4 A A 26 (11)-1,11-2 , 11-6 , 1L-17 $FEAK (P<C0. 05) , i 1L-10 ¥ k5 (P<<0. 05) 37 B, C FZHM L £ K5
R, CsA 5 Tal H25 %5 40 i R i FE 2S00 7 365 1 25 R s PR 252808 . B 4 M2 D 2 CD4/CD8 L {31 f51
o DH CD4"CD25" T 4Mi%e T HAM . 2 FHFFHI %2 L (P<<0.05), &t BHJSHEM Tol i —E R
R AE T A X AL A W 1 B0 L (BN 8 58 A2 BH Ak HE SR RN Y R R

(@AY MK 1 FBE A KKRBE GEnz  aEiy

The Effects of Thymosin al on Immune Functionof Mice after Skin Transplantation CHEN Yang, LU Hui-min,
GUO Qiang » HU Wei-ming”®. Department of Pancreatic Surgery, West China Hospital , Sichuan University ,
Chengdu 610041, China
/\ Corresponding author, E-mail: huweiming0462@163. com

[Abstruct] Objective By establishing C57-BABL/c mice allogeneic skin transplantation model, to analyze the
immune system function with the administration of thymosin al (Tal) in mouse after skin transplantation; and to
explore the mechanism of specific immune tolerance induced by Tal in vivo. Methods 80 C57 mice and 80 BABL /
¢ mice were used as donor and acceptor respectively to establish C57-BABIL/c mice allogeneic skin transplantation
model and divided into four groups: Group A, control group (without any treatment, n=20); Group B, CsA
treatment group (CsA 10 mg/kg, n=20); Group C, Tal treatment group (Tal 400 pg/kg, n=20) and Group D,
combination therapy group (CsA 10 mg/kg & Tal 400 pg/kg. n=20). In the three experimental group. the drug
of each group were respectively administrated by intraperitoneal injection daily,for 21 d. The survival of skin graft
were observed and recorded, the Luminexx MAP for cytokine detection were performed in 1, 7, 14, 21 d after
treatment, skin grafts were taking for HE staining, and flow cytometry were performed for lymphocyte phenotype.
Results After transplantation, in 1, 7, 14, 21 d, the cytokine of Group B, C and D compared to Group A, as well
as Group D to B&C respectively, shows a decreaing of IL-1, IL-2, IL-6, IL-17 value and increasing of IL-10
significantly (P<Z0. 05) at the same time point; While no statistical significance shows between Group B and C.
Compared with other groups, Group D have a high ratio of CD4/CD8, and a high percentage of CD4" CD25" T cells
(P<C0.05). Conclusion Administrated Tal after transplantation, can decrease the graft damage from T cells, but
could not prevent rejection.

[Key words]) Thymosin al Cyclosporin A Skin transplantation Immune tolerance Immune

regulation
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R EBM T, Thl 36165 f 5 HE R WA ¢,
Th2 1& LA 5 e i 52 1% 3 56, % % Thi
] Th2 2405 4k . & B A G0 B Tif 52 9 S i

Jg B AR ol (Tal) & — b B0 5 1A RE S5 I 1) 0] 5
F s H ATz W T # R | s
96 LA B TN SRS B IR T L O R B R AR YT
RORE T AT AT ST A5 R R W Tol 1T LA
P IEE N R R D) fE, S CDAT T 40 g A
Thl [ Th2 4iffE4E™ . HIL, ARSLE 4 & C57-
BABL/ ¢ /Iy B[R] it 5 44 B2 Jik 7% A A5 Y L O 3 95 I IR
I G 8 30 ) R R 9 R A (CsA) FEXT L BF 5%
Tl %78 AH 32 0% G 28 Ty e S B 4 90 A7 16 14 52 ), O
PRUTILALH . o AL, AT A B LM E X
Tl 194902 R0 I 3R F T 1 G e it 52 34 48 0
AR E B2 H R RE A8k B HAR 0 S b
FEMTAZ

1 M E

1.1 W FEE R R AL

R C57 /NEL 80 H.8~10 JH ¢ KT & 25 g
ZiAn s MEREAS B fh DU R 22 e g sh o 42 k. 32
& BALB/c /NEL 80 H,10~12 J& i, 1A i & 20 ~
25 g, MEME 32 22, SPF 44, 1l [ DU 1| K 2 SE 56 5 1)
. Tal (& EFEA A FD s CsACH Il # B, Jb 52
WA 2545 B | s RIPA 24 (b 50 i 48 ik
Y AR BR2A WD 5 4 103 H 8 B (BSALJE 5 [\ E 2
FD s R B 4R 1 3E (HYCLONE INC 23 5D 5 9k 4 41
= N G w130 7. W 1| /A IDIPRRS I 0 LE E 7 NE O-
(HYCLONE INC A ) s MTT 5] (dt 22 # 42 4
Wy ARAT BRAS F1) 5 — 3 AR oL 1 il g B
AREAEWRA D . A3 OEEAL(SHIMADZU) ; i
AL (FACS Calibur B. D Co. USA),
1.2 XWHERSE
12,1 BARBA AR d AR IR SR [ [ 545
2001 4F R A (250 S Wil 28 & /N B R B KR8
i3 )(GB/T 14927. 2-2001) , & 7. BABL/c-C57 /)z
BRI Rl S AR R R B R B A . 7E28 1 NIz R &
FI I BT o Sy RS R s 5 B G 2L L X A
R AT TC e W B i 1)
1.2.2 DRSEE TS KHEEE RN RS
A A HLIEF X RA (n=20) . B E AT AR
A3 B 4, CsA JRITF 4 (n=20) , A AR5 >4 H i 5
H B v E ST 1 %k CsA (10 mg/kg) s C 4, Tol 3597

Hn=20) , BHEARGYHESYHERES 1K Tal
(100 pg/kg) ;D 41, CsA+ Tal JEIF 4 (n=20), %
MG HORE S HIE TS 1k CsA (10 mg/kg) +
Tal(400 pg/kg) s B.C.D KA 42+ 21 d, B4l
Ja 1.7.14.21 d 41805 H/NE 10 g/L e L
ZANFE 50 g/ kg BRI 76 8 G 5 TR /N B IR Bk R
ML AR . 42 050 J5 BT - % & T — 20 "C IRk
UKFADRAT
1.2.3 WEHAF  —BRIEM: AN A E R
JEARE LA S E S R RILIE A LW A
A B AT K A7 T T % IR BE L &5 K
BHEERFEREREN. WMERFES 1L HNEA.
T L BRI AR 2~3 ANk
Ao KM IRFE S5 0 B E YA L R SRR R R
FESE 3~9 RN B WML . B R R 5OH B HE
J¥ BT MBAIEIR 2 PEHESE
1.2.4 #AHHtkemieiZEag  &nk s/ Bk
U 5 7 B UI S A B8 A 00 8 A Bk U0 A A
HE Y, K5 04 9k B 40 i 2 M 0 1 2 8 =ik 4
BLS ANEEG ., 0T ={H UL A1 =D iR
Ui 27 = v it R ViE 40 5 37 = R a1 Vi A0 i
47 =R ) I3 I 20
1.2.5 A% hrmieR T O AR E R
# 20~25 C. M GWWIBE . O & fLEmg
Mk 200 pL, =i TR G 10 min, 25 LR Z
RN . OMIKAHE 25 p L bR il L LG ARAS o3 BT
Gz o M A AL B s BEALINA 25 L F B B
KRG . OB gL, sl (ZiR 2 b, i
Wk 16 ~18 h, HE= BRIk, © &1 H
200 pLIHVEMVENR 2 K, B2 KBRIE R . ©Fm
25 pLAE M BTR TR (R R ZR) . B, .
FiR TR L h, OFLIMA 25 pL HiAEYR
FEHME R MAEA. B, 50 20 T ER
ft 30 min, B 75 R AR, @ LA 200 pL iUk
VAR 2 WK EL 25 25 R TE W 88 25 N I 9 A 1 TR
R 2, ©@Luminex 200 5l , fR A7 I 53 B 298
SEEREE (MFD %
1.2.6 > SRR E 20 jo 6y BB 5 4w &
SUNBRALSE S T AR IBCT BEEIE | T 5 v K5 R Ak A0F 5
FH 100 H G 9 328 8, 45 310 /) Bl LA 4 B YR 5 95 in A
Tris-NHA4CI 2 i i 22 fiff NALIE 20 i 5 v %) £ 400 1
37 C 2 f# 10 min J5, /il A PBS,1 200 r/min X
3 minB.OPEE 2 W 10 TUTE H in A PBS 4] )5 15
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1) 70 U 200 0 2 V5 PBS H R 200 L R R bk T A %
JEZE 2X10° /mL, I il o0 3 T EP b A
0.5 mL WA, B4~ 20 H AT ol 1 DR AE A P4 b —
Em A KB /D B FITC-anti-CD3, Cy5-anti-CD4
1 PE-anti-CD8, % — & 1 A K B3t /> . Cy5-anti-
CD4 ., PE-anti-CD25; 12t Y BHhRic 19 K B 1eG i
BRI o B 5 YR 50 )5 % IR OG0 B HUAA 30 ming B4R
AiAL R . PBS B0 BEYE 3 W3 000 r/min X 3 min; B
500 p L2 PP AR A5 (4 4 I B0 TE L e iR A
TEAN M 8 A B B A FACS & & o, e 45 it
A ASCA A DU 0 43 AT 5 T 3 X 4 4SS 00 ok T 4 i
A,
1.3 FitrFEFE

B ot s T, AR BRI 225040,
PIZH 8] e R ¢ K3, P<<0. 05 S 22 e 5 Be it 2%

2 HE

2.1 HHBBEMURER

A HRAE R EAR G S 1 d SRR, il RS
BoEEA TSR AR R E RS 7 d. 51
fib 3 LB AH B2 AT LG A2 BT B I 0 T ik
JRAERE AHTCE Y s ARG HE 14 d B ALY D 4R A L
Fr 5 53 AN A e BT B A TS A il R R B B A
T EH R AW 0 A 48T B R
Wb ah i W vE . C R HE R AT H B T —E AR
FER T RIFE 21 do A 4 K C RS AE i A 34
BT AN [ R B A 45 0 L T %  Jma AT M B e R . B A
5 D HRS R B AU BTN R R I
2.2 HEBEMHKEHERRHGE

LR . ARIGH 1 d B 5 T IEEIE
AN R R Rk A MR T L D A B R

HE SHBEAREE1.7.1421dBEKRAF. HE X400
Fig Skin graft stained with HE observed under the microscope in defferent groups at 1.7.14.21 d after treatment. HE X400

A: Control group; B: CsA group; C: Tal group; D: CsA+ Tal group; a: 1 d after treatment; b: 7 d after treatment; c: 14 d after

treatment; d: 21 d after treatment
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5 46 %

HERER G TRRMWERT R REHE 7 AH
WA IR K 3 AR A B T IR A B 22
S IR EH — RN LAY 3 2H Uk 2 A i i R
EHETLHBEZEFRFH 14 . AHE CHHEH
TR R A R L A LB RSN . B4
MAERESG, BRIHEEA.BAS DARA —ERE
Ik e A M2 B NI M A A TR B R
JEEE 21 A S C B T I AN ™ 5 A K &k

(P<<0.05), BHAEH 1.7.14.21 d,B.C.D 4] 1L-2
BT A 4 (P<<0.05); B ARG 1.7 d.D 4
IL-2 AR F RIS B4lE C41(P<<0.05) ., B
ARJGH 1.7.14.21 d,B.C.D 4 1L-6 K FHET A 4H
(P<<0.05); BHAJGH 1 d,D 4l 1L-6 K LT B.C
H(P<<0.05, BHARFES 7.14 d,B.C.D 4 1L-10
KT A4 (P<<0.05) ;B ARGSH 7.14 d,D
24 1L-10 K- F R B &S B 4. C 41 (P<<0.05), #%

CAHMRE . 5 B AR D AT R IR W 2E 50 . ARG 1.7 d.B.C.DH 1L-17 KFEHMET A HP
B 205 D ZAH BT R AR 22 AN &, <0.05) s ARG 1.7 d. DA IL-17 LT[R AT & B
2.3 BEZERES RSN R EF 2 .CH(P<<0.05), TR sF A+ B4Y C
M 1AW A ARG 7.14.21 d.B.C.D 4 HERTG I E XL
IL-1 ACESE T A 2H (P<<0. 05) 5101 D 2H T1-1 K 2.4 ﬁ*ﬁ‘s&%iﬁiﬁzmﬂ’ﬂ#*ﬁﬂﬂu TS ELIER
EREARGES 1.7 14 d WK TR S BAS CH M2 M R30I, A X CA T 5 45 B
1 FHAEXRERESEREFHFRIE (pg/mL)
Table 1  Cytokine level in defferent groups at 1,7,14,21 d after treatment (pg/mL)
Group A (n=20) Group B (n=20) Group C (n=20) Group D (n=20)
IL-1
1d 233.00%7. 80 166.00+10.68*# 119.00£18. 79 # 102.00£7.00*
7d 174.004+11.79 146.00E13.01* % 129.00+6.03"-# 77.004+4,90"
14 d 201.00%+11. 54 127.00+9.85* 132.00+5,78* % 80.0048.00*
21d 181. 0049, 57 125.0049.30% % 78.00+9,15* 69.00+8.96*
1L-2
1d 13.20=£0. 99 5.8440.54% % 6.8340.44* % 4.20+0.70*
7d 7.4041.10 5.7840.71% % 5.45+0.65"% 3.5040. 39"
14 d 5.55%+0. 45 3.4740.37" 3.3240.41" 3.1040. 89"
21d 6.2041.03 2.71+0.22" 2.304+1.01" 2.804+1.02*
1L-6
1d 128.00412. 20 50.00410.00% % 57.00+14.12% % 23.0047.05%
7d 38.0042.10 20,0045, 25% % 11.50+2. 50" 8.10+1.15*
14 d 18.10£1.23 3.964+1.94" 2.7840.96* 2.5340.78*
21d 17.30£2.01 2.30£1.90" 2.23+0.87" 2.17+0.56*
1L-10
1d 24.2042.01 20.6042.02 23.0042.90 19.50+£3. 21
7d 13.15+1.99 18.00£2,25* % 20.0042,18* % 27.014+1.30*
14 d 7.50£1.52 9.0240.99* 10.02+1.89* % 18.52+1.99~
21d 4,8041.03 6.00+1.81" 4.,00£2.10 7.61£2.03"
1L-17
1d 22.9042. 21 16.9840.89* % 19.00+1.02% 14.2040. 87"
7d 10. 5041, 94 8.20+1.19*-% 7.6340.58* 7 5.274+1.01*
14 d 6.00+1.22 3.4340. 96" 5.01=£1.00 3.8840.76"
21d 2.65+1.13 3.70+1.10 3.9040. 44 2.4340.97

* P<C0.05, vs. Group Aj; # P<C0.05, vs. Group D at the same time point
p

®2 SHAXRFERESCD4T/CDSTT H K5 L 15 R
Table 2 CD4% /CD87T T cell differentiation in defferent groups at 1,7,14,21 d after treatment

Group A (n=20) Group B (n=20)

Group C (n=20) Group D(n=20)

CDA* (%) CD8™ (%) CD4A™ (%) CD8™ (%) CDAT (%)  CD8" (%) CD4™ (%) CD8™ (%)
1d 45.0040.10 29.21%1.39  36.45+3.25" 42.00£2.00" 38.3142.39 31.44%2.46  27.10%1.10* 45.85+3.35"
7d 42.49%1.21 27.0542.65  36.19F2.61° 43.14+2.76" 39.25+1.25 34.10£2.00  26.334+1.47" 41.21+3.79"
14d 44.27+42.33 30.684+1.22  39.58%0.52* 42.50%2.50" 38.14£3.56 35.12+1.23  21.4242.38" 48.41+1.89"

21d 43.21%1.59 27.16%£2.24  41.60%+1.60" 42.37£2.33" 41.8842.62 32.23%£1.17  20.4143.09" 46.17£2.13"

% CD4T /CD8T T cells<C1



% 6 W

PRS- IR IR ol X B2 JEK A% /N B S 88 T BB 19 5 T

825

HLCDAT T 4iffers T CDS™ T 4ifg. i B4 & D 4
CD4" T 4k F CDS' T 4ijt., B T L ol f81 & .
B.C.D#4 CD4" CD25" T 48 fr i LB 5 T A

L, EZBHG % X (P<0.05);0 D 4 CD4™"
CD25" T UifEfr & kel sr s F BAH KR CH . 2R
A4t E X (P<0.05),

*3 SHAXRFERES CD4TCD25TT A5 L 15 R
Table 3 CD47 CD25% T cell differentiation in defferent groups at 1.7,14,21 d after treatment

Group A (n=20) Group B (n=20)

Group C (n=20) Group D (n=20)

1d (0.7440.24)% (3.1040.21) % -

7d (0.8040.11) % (1.8040.13)%*
14 d (1.124+0.23) % (2.1040.14)% * -
21 d (0.6240.12)% (1.6640.23) %"

W 1 W 1

(4.4740.200% "+
(4.9340.09) % *
(4.14+0.20) % *
(3.95+0.28)% " -

(7.234+0.3D) %"
(6.440.43)%
(4.9940.37) %"
(5.8740.48) % "

t A i 1

* P<C0.05, vs. Group A at the same time point; # P<C0.05, vs. Group D at the same time point
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I R L B )32 I AE — o AR B LRI T B At i HE
7 BN I A e AR 2 18 M e e HE TR RN EAK AR
T R ML T 1 T A

WEBAM G BB RN R T T
1 e DTN 7 N o g W1 R A G K
T 40 7850 15 Ak J5 » TV 38 8 41k, 7= AR K i 1 40 i
DR B 75 A R 255007 40 i G NK CTL 2 40 g L g
A A0 A A L R S MR R R R S M A0 AR A
Yy, e e n 1R R 28 P A SR, I 0 i s il R B
B B R HGE R IR T B S HE R R T 40
MV REA CDAT T 40, CDS" T 40 i, Treg 21 ity
(CD4 " CD25" T 41 Jfl Je % W) 5. CD4" T 4fi Jfd i@
4w TL-1,1L-2 TL-6.1L-10 J% TL-17 % 41 ity A
T AE AT RS A HE R RO R AR L
Treg 4 JitL i 5 A% i HE e R 5 2 45 G iz it 22
BRI AS BF 5 B B 46 I 111, 1-2 . 1L-6 . 1L-10 K& IL-
17 fy ik i, CD4" /CD8 ™ [ L & CD4™ CD25" T
YA T CsA F Tal BAAM S B A I 6 RS A1 2
TG 22 D) 8 1Y 52 1)

AW FATE# AL T C57-BABL /¢ /N [ [H] A
SR R R RS AR B, 5K Tol 76 MG 5 4 32 30 1
VIR B folt FH g 2Ry 7 X6 8 A A2 A S 05 RS DI g
S LA S RS R A TG RS R . AT CsA /E M BH
PEXT AR PO Cs A S — Bl i 5004 4 382 30 1 5] L XoF
T 4105 B 4 Mo & A7 3l 4E ] nl B 2 5 HE
JO7 14 200 L 5 P YA G e Ry T AR G A AR
7~ s BB ST N CsA L B AT R 1) B AR A% A8 2 4 1 7
HpIL-1 L IL-2 106 &% IL-17 fy 323k, mifl IL-10 (%
FiE T, TL-2 02 Thl 840 R+, 2 2 BE B Y

aia

A 2 G 8 HE R RN 1) 2 B A0 L PR RS By
i CsA B T TL-10 [ 32 35 50 BB 4L T & , 1
IL-2 [ IR FEAS, AT T LA Ry TL-10 (1) 55 3 15 7
il 7 OTL-2 7 A, T HE— 2P AT G g HE R RN Y
K

[ B, AR 5% 25 2R R . B M IS 45 T Tol Hh
TGIT B 1 W I 2L 40 VS e R R A B T RS R W A T
5 BL AT R AT 200 i PR R DU RS 2 7 RS A 32 1R I
W IL-1.1L-2 1L-6 7 1L-17 (9338 A% . 1L-10 fY
FikThE . BIBITAE LR, Tal 5 CsA BZRYY
RO AL, Tol S CsA BIF SR Rl 453 W
NCRAWRITHAERMES 1.7 d,1L-1,1L-21L-6
Ko TL-17 () 23k 55 H Al 21 A0 B 3 AIK, T 76 6 AT IS 5
7.14 d,IL-10 A2 o 9 2 A0 i AR R I R 48 R
THBCAIRYT 4L CD4T /CD8 " L il ] & ; CD4 ™+ CD25°
T 40 o fe 3, 5 Al 4 e 4 22 A Ge it 2% E X
(P<<0.05),

R AR S B Mg a5 A AT, OF Hoatk
—HARUE T UMAER S50 . — 5 T BEAE AR S8R 58 1 7E
YLK, CsA #3 Thl 408 4> Wiy IL-2. y-F 4k
E5 BTSN F A RS B . Zheng
LS B BE9E 2 W], £E ConA 5 S 10 /N BUA M, CsA
A 100% [y 0 Thl 40 g K+ IL-2.1L-4 mRNA
IR A Th2 400+ IL-10 mRNA ik 1y
PHIERE R A 60% ., J5—Jr . B A #F 75 UE 52
Tal ATLLES DC 400 N 1DO i (il % 35 . {2 ¥ DC
21 38 B DR S 1 Th 78 40 il G0 588 s g 5
figilit TLRO [H 5 e L XTI EZR 1 BfE SR
2 518 TL-10 By 43 ik e Treg 07 4 15 3 S P2 it
ZU L X HETA & B TLRY v] DL it i pDC
I CDAT CD25" Treg 4il g i A Wi A — 8- .
B, BTN R CsA 5 Tal A DLl fEAR P T
Y0 M G £k K T 40 S B 1 3 1k i A R A a2E xRS
TP SRt 52, H A B REEM. Tol X #HHG
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