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Influence of Cyclosporin A on Molecular Expression of Lymphocytes and Relationship with

Pathological Changes after Allogenic Heart Transplantation
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Abstract: [Objective] To investigate the effects of cyclosporine A (CsA) on the molecular expression of the lymphocytes and the
relationship with the pathological changes after the allogenic heart transplantation. [ Methods] To use SD rats as the donors and Wistar
rats as recipients. The animals were divided into two groups: allogenic heart transplantation Wistar rats with cyclosporine A
intervention were used as experimental group and without the cyclosporine A intervention as control group. Before the operation, 24 h,
72 h, 7d, 10d, and 12d after the transplantation, the lymphocyte infiltrating in myocardial tissues was observed using fluorescence
antibodies. CD4, CD8, and P59 mRNA expression level were analyzed by quantified PCR. The histopathological changes in
myocardial tissues were monitored to judge the allogenic rejection. [ Results] (1) 24 h after heart transplantation the transcription and
expression of peripheral blood lymphocytes genes were reduced. (2)CD4 * ,CD8 * lymphcoyte infiltration increased after the
transplantation and the Il degree rejection pathological changes happened between d3 and d7 after heart transplantation. (3)
Cyclosporine A did not affect CD4+ and CD8+ expression and the lymphocytes infiltration in the first 3 days after the transplantation.

But CsA significantly reduced the CD4* infiltration degree in myocardial tissues between d3 and d7. (4) In both groups, CsA was not
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able to completely block P59 gene expression. (5) Although cyclosporine A did not effectively suppress lymphocyte CD4 gene positive

expression but it could suppress CD8 gene transcription. [ Conclusions] The immunosuppressive effects of CsA was majorly happened

in d3~d7 after the allogenic heart transplantation. The peripheral blood lymphocytes genes expression, lymphocytes infiltration in

myocardial tissues were correlated with the pathological changes. This finding may provide a better understanding of the clinical use of

the CsA for the allogenic heart transplantation patients.

Key words: rat heart transplantation model; cardiac surgery; lymphocytes infiltrating ability in myocardial tissues; pathology;

time phages of the peripheral blood leukocyte gene expression; immunology
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(GVH) L, slifiyr Z2 80 A B S Behi . {EE H RT3
FER A BTN LB IR A2 R TR ), AR
IR A TS AL NERS AR S A 7
AIBIFTE , XSRS S0 ] L bk 2 40 i 35 i 2 o
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1.1 REFHMESH

S3EHE SPF 9% SD KB, A& A (235 +
15) g, YE RO EHEAR (R BT 5 (235 £ 15)g 1Y
SPF 2 Wistar K FRAE A NERE A 195214, MEME
A, UL EShp o O IER AR IR FI R fL R A+
O NEFSARE 2 2, 7RSSO IERAEARHT, R A
TIREH AR A2 AR B IR AR 15 mg/kg )
B THEE A (Neoral Sandimmun, Cyclosporin ,
Novartis)#H 5 d, GBI A 324
D338 B RIFER A1S mg/kg T2 TIELEHE R
1.2 KEEMBRERMOBEBERIAET

PLE 2 2Rt S2 AR BUE IR 45 mg/kg 5T
AR, 3% 80 P22 B 28 I I T SRR . it
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2 ST AE MR R A KRB IER AR LA 735308 5 AR U IS R i R IR A5G 2R A 52 163
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Fig.1 Donor rats heart aorta and pulmonary arteries
were respectively inosculated with the abdominal aorta
and inferior vena cavas to build up the coronary

circulation

1.4.3 #E MK G 5T %K B kR K-F ) 5
B2 2 PCR A& (DFLEUMK A0S RNA . Al
U8 200 0 53 B2 9 3 B85 45 ] s 4708 A A 1) 9 L2 4
Ji , R Trizol 7 (GIBCO 23 mliR 7 & ) $i i B 45 4
YE. Bk E 4EM i A 1 mL Trizol fifi 4l i 2267 4 °C
B0 12 000 v/min (r =10 e¢m), 10 min, B IE N
0.2 mL &5 Z % R4 ,4 °C 12 000 r/min  (r =
10 cm) &0 20 min, HUR L2 I 0.5 mL 54 B,
12 000 r/min (r = 10 em), 4 CE.L> 15 min, 7 I
HEULE, MA 1 mL 750 mL/L ZE 7 500 r/min
(r=10cm), 4 CE.L> 5 min, 3+ LI ,750 mL/L &
B A ST 20 Wl 0.1% DEPC 7K, ik L4
i R 1T B 1170 G A S DR R S P 5 | P R 1 i
TH5 A e A Oligo—3.0 JRAS (A% iR % 11
A, 430 LA S DR PR v A 40 0 5 1T 2 1173 CD4
CD8 P59 Fll B-actin () mRNA A HAT 534851
bR WS I SR e IR S [
PREF A% AT TR P 90 6 15 | R . FEFR F PR IR
B 57 S I 45 58 e L A —Fam  H: 37 Sl 45 98
VR I —Tamra, @V 40 0 22 1 2 H 2 T 9 i
HE PRI TR K- 5 K~ 5 B 43 : 4% GIBCO 24 7]

2 BEOERREEWL
Fig.2 Patholohical changes of transplanted rat heart

A; normal myocardium; B transplantation heart IA level; C: transplantation heart IB level; D: Il level; E: IITA level; F: ITIB level (x100).
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RAG U AR, RONAIARFR R 24 wL, Horh 45
M RNA 2 pL (5 wg/ul) MgSO, 1 pL (25% 1073
mmol/L) .[dNTP 1 wL (10 mmol/L) RT-PCR J#iR
AW 1 pL 1 x buffer 5 L, 9k 42 10 2 A 5
FUhSFE R (CD4 ,CD8 P59 il B-actin) | | FI#4s
SYEGI)4 2 wl(31.25 x 107 mmol/L), #kEL4H
i % TR 110 e PR R S M DO AR e R AT 2
pL(3.13 x 10 mmol/L) , HARFH K RZKAME [ 5%
44 42°C 305,94 CAEE 1 min, 1 DGR ;93 CAE
20 5,52 °CiB .k 30 B2, 72 CHEMH 60 s, 3 5 M
;93 CA M, 105,63 °C FEfH 60 s, 3 40 MG ; Hie
Ja B 2 4 C . fil HOGE 2 S8 B PCR X
(LightCycler Realtime Online PCR, % [C/ Al | Fi
) I E R E SR B 4
1.5 SZitsHn

FIH SPSS14 S8 it F A 3547 2l 1 52 35 R 20 o0
JUE RS AT T S 25 B B) 853 14 25 48 A 2 508 {8 R A
5 A BE IIE + ARifE22 (2 +5) 3, T HH
¢ KIS oy AT SRR G B AR TS, W P <
0.05 if BLA7 b k2 5, O LA 20 L0 40 i 32 37
FEBE SR O NE RS LA AT r AW,

2 % X

2.1 EBANMFME A EBBECENKREEY
pig:oRic!

RGN 7 d N, X IR RS MO I 2 A HE
S B R AR 1 HE B RN A G i, Hd A
24 h ~ 72 h T 94 D b ) B2 el A28 43 31l ol 12.5%
1 16.7% , ZEALIEE JAT 4.2%, (HREM d3~d7, 1

G UL b B HERR BN 9 B 2 2 AR 16,7 % PR
K 2] 100% , B0 0E B R 2] T 83.3% , Hir 20
A A B 2 EiAz b (& 2) . 25 10 d LA, I
HBATLA F LA A B a2t LR i B
MO EFEAT S 565 24 h R 46 K A= 2V EHER ROV,
(] s U B DA T2 DAL ) B2 o A o 2 B RRAIE 1)
FEAE O LA ZUIRBE B AH - B HE R 52 388 1 399 0 =
BTG 43 ~ 47, X SRR 43 ~
d7 B AR fs Bk . RSB AH—3k, TERHE
TS i 3 A AR 2 AR S v S e B AL JUE A
R FEREA

AR A HERIEIGH 24h~72h HETH
DL EHE R B2 7 B 2 502 1 A9 430 R 33.39% 1
91.7% , AN IR H o5 LA AV iy B (1] 00 o Asf
] PR B A S5 0 R AR ], 3 s T R ER A 419
S R AR BN B2 T ™ o, ORI R A R
FEJG 55 72 h RS AELCo AT 31 T 0 R A =22
FHASERE D HEA 720 5, MR A HEED
G UL L PR AR O B LIS T X B, X2 I
HHNIREER A AAEA B AL AT 240
F B E A LA
22 MWABEOALALRF CD4F1 CD8T HAEE
iE BB A R4

X BR A AE RS S 55 24 h RS AL O 4R 2
CD4*F1 CD8* T ik [ 24 At =2 v 22 5 19 e A% A iy B
SRR, BRI B 43500 4 CD4* T R EL 41 —69% |
CD8* T kL 40l —-80% . I/ T4 72 h FF 4R & ¥
ThiEr, I FRAG 7 d Bk B R A G iU, (H
AR T RALFTAI K (1), X EEE5 LU | D4
F1CD8* T bk E4 400 a1 3% i T BE A O IE RS A ) 1)

x1 MNRAMAME A ABEARFEOCIELF CD4CDS itk BAMEIRHEENENL
Table 1 CD4*CD8* lymphocyte infiltration degree changes in control group and CsA group before and after

the transplantation

(cells number,x )

Group/time Anterial 24 h 3d 7d 10d 12d

CD4 in control group 15.5 £ 3.1 4.8 +1.2% 53+2.1% 11.8 +1.7Y 9.2 +2.2% 11.8 £3.5
cases(n) 6 6 7 6 6 7

CD4 in CsA group 0.5+0.6 2.5+ 0.6 8.8 £2.59 5.5+0.59 43+ 1.7% 4.5+0.5%
cases(n) 6 6 12 10 12 10

CD8 in control group 16.8 +4.8 3.3+1.03 3.7+1.1 8.2+29 6.5+1.1 6.7+ 1.6
cases(n) 6 6

CD8 in CsA group 3.0+1.1 22+1.2 7.0+ 1.9 6.2 +0.8 72+2.6 3.5+0.8
cases(n) 6 6 12 10 12 10

Compared with the pretransplantation, 1)P < 0.05, 2) P<0.01, 3)P < 0.001
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Fig.3 Comparing transplantation heart survival rate,
myocardial pathology changes above Il degree with CD4/
CD8 filtration before and after the transplantation in

control group
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AR P AR RN RS AR O I R S 452k . IRBE 1% B A 1
M—E, HE—BEH, LI CD4 A1 CDS* T 4 i 4
VR Ry SRR ) 20 20 i 2 HE TR R 2 1
A ZH B AR O W 5 B 2 AR RN BB T Y R R 2 —
FERAETHMG 43 ~ d7,

PRI ME A HE VT T 5 d R
AT, WILHBHEROIAZUT R CD4 Al
CD8* T 4k [ 441 A 32 i) A B S AL T X HEA 13
PRAZE A T I 0 04 0 40 7 1 R RO LA
U (1), 53 B4R CD4 T 40
MR R EEE ARG 56 24 h ©A I, JffE
5572 h KB, WIEZEWIREIE (B 3.4), 1
CD8* 4f Al 25 T 40 i i P BEAE RS AR S 56 24 h A
FFEAL BAESS 72 h 55 CD4 T 40 o3RI R [R5
W B, JFRrEL RIS 5 10 d A TR TR
(F4), Hit, #EE A HEIO0NHZ CD4 Al
CD8* T 41 7= WA () IFAH HE X BB 2H 7 d H PR
AR 3d~4d,

O HLZHZL CDAHT CD8* T 4 il iz 72 )% 5%
Lo JUE 9 95 P43 9% BH J IE A G (+1CD4+ = 0.723;

—e— survival rate

—m— pathological changes
140 CD4+ infiltzation
120 ifiliralion
100

80

60 - \I B I
40 - \;
20
T
0 —-/
anterior 24h  72h Td
0.

TLevel

10d 124

B4 OEBEINGHAEE A TRABEOEEEEN
HE O TR EALFELTE RO CD4+,
CD8-+ 3k 5 248 2 i Bt 4 B LL 382
Fig.4 Comparing transplantation heart survival rate,
myocardial pathology changes above Il degree with CD4/
CD8 filtration before and after the transplantation in CsA

group

rCD8* = 0.663) . SFLAECEAYAFTE R B I fA A 5%
(rCD4* = =0.917, rCD8* = —0.896) , #F— 5L T
T 200 35 T R T A AR S 6 % AL O I 2 5 72
i B AR R RN

23 XMEBASIFBEEABINFDKEHESF
HADEFEFEERIEME

23.1 BERBRE G PSO oY 4 AL Ak B 0Y Rk i
A ARG, XRRAH AR ERB A SSHT 72 h Y,
A JE Ik L 4 L P59 JE P mRNA 2R Bk 1 9 5=
ik, R ROV IEW R, T 7 d BER TR
RERIL , HAHE 1R IAACH R A AL T
FHTZKF- (B 5) , TRAETT, AEER A A5 ik
ELAIHY P59 FE mRNA (358 /K He X FEZH B i
FEAK, PRI A XTI P59 A KR Ik
HBA—EmmHfEN ., (BE2EBERMN 12d N
FIRAEARFE, BRI AL HT 24 h N
1 d3 ~ d7 B WA TR A, 25 24h ~ 72 h A1
d7 ~ d10 B AN IE P GA AR, 4300 F d3
d10 IBFNFRIKIEE (K] 5) . HZ2HMR A HIY P59
IR 2% 3R V(RS AR T %o R 40 [] — Bisf ] fr) 3 5k 7K
o

2.3.2  #kE AL CD4 o F 4 A AL B 69 & 3K B A8
Xof RELZE A1 ] il ik T 2 B B 11 0 CD4 ) i i
kK, FRHGET 24 h N B R BN T
FIK, TH 24 h ~ 72 h LSS — S IE AR
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Fig.5 Lymphocyte tyrosine protein kinase P59 gene

expression tendency in control group and CsA group
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MREAFERSAG JT 72 h NI R B CD4 Fa bt 25 K]
TR FEIR FNE P F IR, UESE T 28 B AR 1)
24 h WIEAEE LB CDAT kL 4R i S RE Y — 3t
PERRHIN , D BERART, R E A 4109 CD4 Zifs
FEH R TRl (K 6), SxFiR4l
IR, B BITT 24 h B — T iE ik
(IEFAE, I T 55 24 h iR EURA LA 24 h ~ 72 h
B — AN IE A AR (] 6) B PR 6 A
TR FHE 10 d B X —RIEHFRE, KPR
JEHT 72 h NI CD4 4 it JE PR S 7 3] J 1F I 3R Gk
R PUR R4 PS9 By Kk B A — 2 (E 8)
$&78% MHC/TCR 7 g J& i 43 P59 155 14 38 %
MXTFRFE A 489 T 400 CD4 3 5 A 55 Sttt A7

B
233 #Hempik@mEG T CDS ALK
mRNA #9F 22 kA n4 BHE, XIEA5ME
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Fig.6 Lymphocyte surface protein CD4 gene expression

tendency in control group and CsA group
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Fig.7 In control group P59, CD4, and CDS8 gene

expression tendency of peripheral blood lymphocytes
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RIKEFAE 24 h IR BIBIC, M5 28 E
ik, F d7 BHR B I A GRE AR R K
FERSAT G B HT 24 h A7 — A 50 I8 22 35 1 B AH AN 5
24 h ~ 7 d WZE VIR AH (K 8) , HE/RTEL
WERSAE IS (AT 24 b P, XF BBZHAY CD8 4fd e 5
CD4 Zfity J K] () 5 S s R AR Ml i % ) 0 3
MBS 24 h JFUR 1A, BLAMEAEIG S 24 h IF
4R 1) CD8 4 fith 55 [H 19 3% A5 1E ) 36 3k fa #4555 b st
P59 it L K i F ik BB A& (K 7) , 815
S AL A P PS9 TS X CD8 H (1)
Bt HENIRA CD8 KD AE O IERS AR (Y
A 24 h WIS FRIAFNEE 24 h ~ 7 d BYIE TR IA
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AL UESE T 2 B S FELE AT Y CD8* itk
EL 4T D B A0 I

TEODAERSHEET, A3 A ZLAY5ME ik e 40
J 2R 1E 2 43 F CD8 Za i A 1l ik K- EL B i
T EAL, I TRAEG BIAT 72 h PIRRLE K
TR, B 72 NSRBI, S FF IR IE
ik, T d10 WA BEIUEE , R TSR] 72 h
P — N TR kB A AT — B 72 h ~ 10 d B9
IEVFRIRIAH (8] 8,9), BEHARREER A A LI
BB HL T AR A 0T A ] i bk L 40 A i R
F4rF CD8 W%k sk, (HIFANREMHIFH 72 h 5
CDS8 (55, bR TRAESHT 24 h Y CD8 5 P59
KSR BN TR R IR, RPN R L
PSEeAN, R 1E 5L FEE T P59 Bt

100 —+— (D4 gene
=m= (D8 gene
20 P59 gene

Expressional level

anterior 24h  3d 74 10d 12d
B8 IR A A EAMKELHAE P59, CD4,CD8 4ridE
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Fig.8 In CsA group P59, CD4, and CD8 gene expression
tendency of peripheral blood lymphocytes
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Fig.9 In control group and CsA group CDS8 gene

expression tendency of peripheral blood lymphocytes
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Golbis , g R T .

FERE O IEAF T AR I AH 5500 JILZH 205 B S 1)
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