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T S I HRIAYT (IST)IF RO AR T AA KoL Sk 1< B 4 F 1AL ISTIF sk i & . 7
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53 AA 35 PBMNC i b B2 55 [l TE 5 N4 J6 i BRI T RE X 15 2, G2 8 3 IST AT R JCAL, /=
WA T 5 dnekiok nl B T AA R IST IP AR A As

(X@iR]  F0i0, HARRSEYE;  Svki;  SMEMSAAZAM;  SBemfiliaYT

The relationship of telomere and telomerase activity with outcome of aplastic anemia after immunesu
pysessive therapy SONG Jia-yin, KUANG Li-ping, WANG Yang, LI Yong-hua, WU Jiu-long, ZHANG

Hang, LI Li, WANG Yao-chun, JIANG Zu-jun, XIAO Yang. Department of Hematology, General Hospital of

Guangzhou Military Command of PLA, Guangzhou 510010, China
Corresponding author: XIAO Yang, Email: jdxiaolll@]163.com

[Abstract] Objective To observe the changes of telomere length and telomerase activity in
patients with aplastic anemia (AA ), and relationship with immunosuppressive therapy (IST) efficacy, to
explore the pathogenesis of AA and the role of telomere length in evaluating immunosuppressive therapy
efficacy. Method 71 cases of AA patients between September 2010 and March 2013 were enrolled into
this study. 3 ml peripheral blood specimens from this cohort of patients were collected to test the telomere
length in peripheral blood mononuclear cell (PBMNC) with flow-FISH and detect telomerase activity with
TRAP-PCR-ELISA method. Results Telomere length and age showed negative correlation (b=—0.387, P=
0.001) in normal control, NSAA and SAA + VSAA groups, telomere length became shorter with the
growth of age, and normal control group telomere length decreased along with the age growth slightly
greater than the other two groups (NSAA, SAA+VSAA ). Besides the effect of age on telomere length, no
significant difference was observed between NSAA and SAA+VSAA groups(P=0.573), and NSAA, SAA+
VSAA (30.957 +4.502, 29.510+5.911) groups were significantly shorter than normal control group
(51.086+10.844) (P<0.01). Telomere length in NR group (25.357+4.848) was significantly lower than
normal control group (51.086+10.844) (P=0.005), telomere length in CR (32.808+4.685)/PR groups
(30.334+4.464) compared with normal control group had no significant difference (P=0.517, P=0.254).
Telomere length below 29.21% obviously decreased outcomes of IST. Telomerase activity had significant
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difference

(%=20.385, P<0.01). The telomerase activity had no significant difference interms of age and

gender in three groups, multiple comparison found that telomerase activities in SAA + VSAA (0.324 +
0.178) (P<0.01), and NSAA (0.234 +0.175) groups (P=0.002) were significantly higher than normal
control group (0.107+0.083). Conclusion Telomere length of PBMNC in AA patients was significantly

shortened than normal control group with telomerase activity increased, and telomere shorted more
apparently in NR group, these patients should adjust the treatment as early as possible. Telomeres could

predicte the curative effect of IST.
[Key words] Anemia, aplastic;
suppression
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(EDTA HU¥E) o 1EH XF BAZH M M 591 B AR % AH DT B Y
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2. ISTYRYT J5 58 B B o - e brc A i it 240 i
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I M0 25 R 3 AN B S 1 R R i, BB HESZ IST 3
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3. FEALH AL A : MACS Quant 37 2 40 g 42
) F 1 [&] Miltenyi 2y 7] ; Telomere PNA ik 7| &/
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20 it ) F v ] B 2Rk A B R IR T, P3 AR A B
4 53 125 WE Ficoll I T KX HBgUVE A Wy il i 2 ]
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ELISA )17 &0 3¢ 5 Roche 24 )7 i o

4. R -HOCFEAT A4 587 (flow-FISH ) A8 £ it
iR B < 2 R 1 01543 B PBMINC, il PBS
B U A0 M R B R 2 10%ml, g REAS 40 i . BR
MOLT-4 2 2 Y, 18 5% 41 i 2% 5 o0 2% 10°/ml, A A
XT MR A ML . $% MR Telomere PNA i 7| £/FITC for
Flow Cytometr il & Ut B 5304 THRAE | 158 A0 X ity
Hi1 S (relative telomere length, RTL ),

5. TRAP-PCR-ELISA 7 £l sity o fiff 1 4 - Sithr
it AEWE LA [ B RNA AT , 1% 5% 5% & il TTAGGG
JF1, % T PCR A 7ok H 52 J¥ 9114 1% (TRAP)
25 °C 30 min, 1 M ;94 °C 5 min, 1 PM§FR ;94 C
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305,50 °C 305,72 °C 90 s, 3 30 1§ R ;72 °C 10
min, | MER . ERFERR 6 TR . )
A5 b b B Sk R SR R A A T, ST
Mo 2 o AL IS5 A, TMB I £, il A 50K )
450 nm AL WOGIE (A) o 5 B EAH X i for
Jit % 14 (relative telomerase activity, RTA) <0.25, [H
PEXT IR O s 4K 293 )RTA > 1.5 A R I WiAR 72
A3, RTA > 0.2 ki il BH o e BRI & v i
THEFE RTA THE,

6. Giil=fAb B . )3 FH SPSS16.0 # 44t 14 %L
P, T BB L s 2R, 2 2 A b FH 2k e
9 ; Z2 20 18] Fe AR LR R 5 26 00 0, 2407 248 5%
B SR FH AT AL F R 35 Welch 32 5 2 58 FU S 7 25 5% 2K
HLSD ¥, 7 ZANF5 K JH Dunnett’ T3 K556, 11805
BEULE 433 3R 41 8] HABCR R 5 K 95 5% Fisher
KRR . K58 7K fEa=0.05 , BUMIKE 55

s R

1. g S AH DGR 2 (AR M) 2 ) 1Y
X N[ I R 2% PBMINC Stk K i 2% S 6801
22 X (1=0.548, P=0.585) ; diigh 1< BE 5 R AR IS 12
FUAHE (h=—0.387,P=0.001) . 1F ¥ X HE 4 s < g
Bif 41 % 185 K R R BE 2 K T NSAA 41 (R . F=
152.182, P<0.01; &} % . F=4.730, P=0.033) Fl SAA+
VSAA 4 (5 : F=142.585, P<0.01; #1% . F=4.731,
P=0.033) , Z R HAGITFE L., NSAA4 S
SAA+VSAA AR ka3, 2 RG22 L
(# I : F=0.642, P=0.426; 7} % : F=0.000, P=0.991)
(F1.HE 1), ZHEILWKAKIINSAA SAA+VSAA 4
PBMNC i b A< B 1 4 T 1IE X RRZH , 22 R A 48
TeF 2 L (P1EH<0.01) ,NSAA 5 SAA+VSAA 4L
BMESTHIFE X (P=0.573)(F2).

2. AA BF RS ISTIF U L A& 356

R 71 A AT L S DA i A0 AR 5 P
RS R YA [ 23 A

A hE HIEES B (fE PH
2 13.165 3.486 3.777 0.000
P53 2313 4217 0.548 0.585
PER=2 W 1.134 1.956 0.580 0.563
sl 0.103 0.051 2.015 0.047
R (2 0.387 0.112 3.450 0.001

2 W R 52 WSS EAR I 5 AR <2 1T R
IS SCTAR

80
[ TR (3445)
NSAA4L (354 )

—— SAA+VSAAZ (36 )

Uik (%)
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R (%)
NSAA: JEHEM AA; SAA: HH AA;VSAA: HiERI AA

B AR CAA) A S 0PN 20 A X S 4 B
HRE AR R I

K2 ON[RVHFRA FE AT M (AA) AN E il B A% 40 i
SR JE 2 T (%, xts)

251 ik AR S R4 FEE
TEHR] AL 34 51.086+10.844
NSAA 4 35 30.957+4.502°
SAA+VSAA % 36 29.510+5.911°

s SIEH X B EL ,*P<0.01;NSAA  FETE Y AA; SAA : TEHY
AA;VSAA A E T AA

NSAA H##E H CR 1415/ (40.0%) , PR 16 {51/ (45.7%),
NR 5#%1(14.3%) ;36 4] SAA+VSAA H: 1 CR 114
(30.6%) , PR 16 1 (44.4%) ,NR 9 £ (25.0% ) , /N [F]
PRI B R 822 G T8 X (50=2.398, P=
0.302) ,NSAA 41 5 SAA+VSAA A My 2% 7 S
5 X (=1.489, P=0.475) , HEFEWRRITFRCH
S, 22 A g L(F=3.138, P=0.050) , %
T AR X SRR B R R, A [ S 2 ) R4 )
s A 22 A it L (F=4.615, P=0.003) ,
NR 4 44 I T 1E % % IR 4H PR 4 }2 CR 41 (P
¥ <0.01), 25 WA G5 L;PRY. .CR4LS
IEHO R 2 R TG t22 2 L (P=0.517, P=
0.254) ,PR . CR A sk K JF L 22 S5 e it22 5 L
(P=0.595)(%3) . RJHROC fh 2k T4k b K
FUE SR TN IST JCRL AT Bet: , 25 R R AA B
A1 JE i A B BB A 29.21% (R U N 71.9%,
FE5F R 85.7% ) , ROC {1 26 T it #2247 0.832 (95%
C10.727~0.937,P<0.01)([¥2),

3. A[AH2WrZH PBMNC Siio il 16 4 1) Fo 45« i
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R3 AFYTHEA FAFER 0L (AA) S0 5% 40
PR BE AL TR AR (ks )

205 K - mﬁ@ﬁﬁg(%? -
LA AR IE
TE X RRAL 34 51.086+10.844 0+8.773
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Jesk 14 25.357+4.848 -4.91445.109°
EiZE g 32 30.334+4.464 0.869+3.480
TERARL 25 32.808+4.685 1.639+3.662
Flg 4.615
P 0.003

S IEw X IR L, P<0.05
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PLEHUNSAA B 23 1]  SAA+VSAA R 28 LI
B XE % R 34 44, ARG i e S 1 , 45 L AT A R
A 2 5 ¥ 00 48 1 2 08 L (F=0.605, P=0.548; F=
0522,P=0.770) . 1E& X%F RZH A BHM: 6 5] (17.6%) ,
NSAA ZHH B 11 451 (47.8% ) , SAA+VSAA #H HH
P21 41(75.0%) o #4315 % N PBMNC 9847 ikt
fitg 1% M35, (2R IR MY 7K AL (0.107+0.083)
Ak BT AR A I i K. 2 R SR
240 2 6] PBMINC f s i P P 2R 22 3 G0
X (57=20.555,P<0.01), 11 H.dhr s 14 22 5708 A 42
TFE X (F=20.385, P<0.01), SAA+VSAAH(P<
0.01) \NSAA £H (P=0.002 ) it 47 il 35 4 24 55 F 1E 3

Xt RRZH , A 1E 8 % BRALY 2~3 15 (6 4) .
U Y

1998 4 Ball 55" R A b FR il i BE A< BE (TRF)
R | % B IE H N AN . P 40 i B A 1 4 K

R4 AIEHEEREARPER L (AA) B35 T S0 i S 40
i SrAE I A 1) 2 T LR (s )
SpRCREERLPE S

21 51 [k QO iy A3 %) ] (%) ]
1E X R 34 0.107+0.083 6(17.6) 28(82.4)
NSAA ] 23 0.234+0.175*  11(47.8)*  12(52.2)
SAA+VSAA#L 28  0.324+0.178°  21(75.0)° 7(25.0)
Flyfa 20.385 20.555
PfE <0.01 <0.01

0 SIEF XA, °P<0.01;NSAA  AE T AA; SAA T
AA;VSAA AR E T AA

BARE , 2 216 bp/3F , 1 AA B3 A /M L 40 A
Ui AR JEE T I B At 8 [ A 0% o) 1 4 47 e o B
ih, Calado 5" 'R qPCRIZEFGIN & P AA R E &
PEA A L A 20 B i S 5 400 2, 8 0 b 4 2 )
BB A A i it AH DG SE PR 2848 TERT Jik K 28 48 24
7 4% TERC 3 H 2482 (5 4% , IX AAFAEFE I R AR
HI R E D) R AR BRSO . 2009 4EJL[F AA
ZWHAYT 16 B 2], 2511 R PR IR B0 S e
TG YT TR, 8B R AT AN E IS KA A AN R ]
AR 434, @ DKC1 . TERC . TERT"™', {H HFj %
A % FH R, B A AR G, SCHERAGE K 210 3]
AA FBHEA 3B TERCZRAE" K 124 5] AA A5
B TERT 287217 HA W5 & B0 R A7 st hor il 42
BRI REEUA—ELFHAALLE RE
i AA 3£ )R A TERC  TERT 8¢ Hifth KL R 2 7%
B AA B AIER , 2B R Il £F 2k P RE 1k
AR R™,

RETE AA FBE FAS IR A 22 S A1 i 1L A 200 i
20 A, 0l 450 7 ] flow-FISH vk & B 86 75 8
SEE N [R] 20 B R (R S A AR AR 25 R, T
AR 3 BRI £ 7 AN ) i3 25 SRR R A [
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RbRAR . WE ARk BE AN 1 22 A Southern blot
B S5 ks TRE, AR T A A0 i v iy
A A% A R B ) A, L T T YR
Do A N3 N Y 0 18 £ A YA s S A P 2
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W2 e ) — =0 b, R A R AR 2R 9D
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JL Go B 3E A S T B v A G 05 14 O o AA BB
CD34 3% it 40 sl 2L, A B AL i i s o il 35 42 T
i AR T B 35 e . ML SR RE B
R, AA BE RPETIREZEAL ™, T (B bk I 4t M 3 5
TG K, PBMNC (st R i 1 il > 334 3

g5 L ik, #57r AA B35 PBMINC sy K 3 B
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(R o N il B ST SR N WD E oy A N2
AIVE R IST FFRL 48T -
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