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Vit B e A I/ IR D i 6 2 R
HIFEKANEIT T A 2 RIS
FokE X ME W xRE BmY R

BE] B8 W& et MRS/ iE (ITP) i K5 ZE KA 7 RS (L Z R eIk
X, A 2014481 H 1 HE 201545 H 31 HAE 25 BIEEH2 W ITP (& 99 ADFSE, 55 114 2 1441,
H AR 57(27~87) % WIS I A PLT 4 16(0~32)x10°/L, JAYTIT % : ML ZE K HA 40 mg/dx4 d, TR .
TBIT RIS , RS E 5 PCRARIN A M il 542 4 (PBMC ) P 5| e i -2, 3 - BUNN 42 (IDO) ) | (6 S 1k
t-RNA 5 B fflf (TTS) JE [l mRNA 335 , ELISA 35 K il Il 75 1DO ., TTS ¥k &, = R0 AH €0 33 43 BT i
(HPLC) R 1fi 7% 2 202 R IR B B . DA 25 SRR oA IR X IRl 28R O P by
] 11 (6~18) 4 H P, 17 B A RAFRF 228 M (52 2y 1661 A%k 1), 2 BIJERL, 6 Bl K o ¥ i
BT MRS G R A (17 ) RCRE L AL (8 ) o QFFLELRMEAL (17 B1) (R34 1697 5 PBMC H
IDO, TTS L K mRNA A% 435 B B FI6Y7 HI (2.54+0.86 X} 19.85+5.36, =3.188,, P=0.003; 0.68+0.19
X} 45.39+15.83,1=2.842, P=0.008) , 5 1E " X FRAL le 2z S o412 8 X (1=2.313, P=0.027;4=1.127 , P=
0.268) , IRY7 AT MLIE IDO[ (21.910.37) U/ml | & 1 1E 5 X B2 (¢=4.468, P < 0.001) , i3 Y7 )5 [ (19.34+
0.42) U/ml ] 5 1F % X B 20 He 48 22 53 RG24 8 L (22170, P=0.370) ; 3697 Fi 1ML 3 TTS #eJE [ (9.14+
0.22) pg/L 15 TE 5 0 B2 He e 22 R 482 7 L (.=1.220, P=0.229) , 16775 [ (13.37+0.54)ug/L 15 F
IRYTHT(=7.302,P<0.001) o LV (2R EEIRYT JE AR TIAYTHTL (19.85+5.36) pmol/L XF (54.72+6.50)
pmol/L,#=19.551,P<0.001 ], 51E% X IE4H LA 25 7 RG22 8 L (=1.027, P=0.311) ;3677 5 R IR AR
HeJ% 5 TR L (0.56£0.26) pmol/L %} (0.22+0.13 ) umol/L, 1=17.013 , P<0.001 |, 5 1E # % BR 2 Fb 45 22
FIGIT2E L(=2.075,P=0.448) . QFA/E KM BHFHIRITHIG IDO . TTS HH mRNA #ik 7K I
1% IDO TTS (2R R IR AR 4 25 R LGB L (P>0.01), 4518 TP B EIRIIAEAE (A TR
AR 5 KR FERANAT T 5 A S i e TR N B R S S i A5 B4 IE
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[Abstract] Objective To test whether the tryptophan metabolism was abnormal in newly
diagnosed ITP patients as well as in these patients after treatment with dexamethasone. Methods Newly
diagnosed patients with ITP between Jan 2014 and May 2015 were enrolled, including 14 females and 11
males, with a median age of 57 years and a median PLT count of 16(0-32)x10”/L. All patients were treated
with oral dexamethasone. The expression levels of IDO mRNA and TTS mRNA in peripheral blood
mononuclear cells (PBMC) were analyzed by real-time quantitative polymerase chain reaction. ELISA was
used to test the concentrations of IDO and TTS in serum. The concentrations of plasma kynurenine and
tryptophan were detected by high-pressure liquid chromatography. Samples from healthy individuals were
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tested as controls. Results (DAfter dexamethasone treatment, 17 patients resulted in persistent remission,
2 cases were ineffective, and relapse occurred in 6 cases at a median follow-up of 11 (6-18) months. @
Before and after dexamethasone treatment, the relative expression of indoleamine2,3-dioxygenase (IDO)
mRNA and tryptophanyl t-RNA synthetase (TTS) mRNA showed that there were significant decline in
persistent remission group (2.54+0.86 vs 19.85+5.36, =3.188, P=0.003; 0.68+0.19 vs 45.39+15.83,
=2.842, P=0.008 ), compared with the normal control group, the difference was not statistically significant
(=2.313, P=0.027; t=1.127, P=0.268). After treatment, the IDO concentration decreased [ (19.34+0.42)
U/ml] and the TTS concentration was markedly increased [ (13.3740.54) pg/L] in sustained remission
group compared with that before treatment [ (21.91+0.37) U/ml] as well as that in normal controls. In
particularly, abnormal tryptophan catabolism could be recovered in these 17 patients with persistent
remission [ Try: (19.85+5.36) pumol/L vs (19.65+4.55) umol/L, =1.027, P=0.311; Kyn: (0.56+0.26)
umol/L vs (0.58+0.23) umol/L, 1=2.075, P=0.448]. (3 There was no obviously difference in the relative
expression of IDO mRNA and TTS mRNA, the concentration of IDO and TTS and the abnormal
tryptophan catabolism between before and after treatment of dexamethasone in patients without response
and relapsed patients (all P>0.01). Conclusion The tryptophan catabolism was abnormal in ITP patients,
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and it could be recovered in patients with persistent remission.
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OEIR e NN T E R, W TEAREY S
BAAERFAILIAR N PR R e A HZAEH . Wl Wefie-2,3-
XU AU (IDO ) & (0280 R 7 i Al A v i) G B il
FIVBR TG , bt SR o0 il ™ HE R PR R . AE{gRR
NN BN 0 X AR o I e
R FRTHAE R IRERRFR R, F B S T bk e 40 i
B 5 sz BN dEREHLIR B B e 22 R
1DO if 3235 1] S8 4 M S i b itk , AR 15 Ul 35
B B G 28 M 5 R RS R HE R R N . A I
t-RNA A B (TTS) Ak (0 2R 5 2k -RNA & A%
o Z Ik -RNA, 25 5 8 1 & B O 8 i .
TTS A 381k 14 0 200 A PN € 20 - RINA B9 i 25, XFHT
IDO A F 1 “ SR IR IR e R AN N i B 1
JBT A B, 3 AT KPR R 4 (2 R A R = 0 1 75
PEVERT, PRy A sz 45 5 Fnas s T

JE & G B P I /INAR U /D (TTP) S — b DA Rz Bk
ZR5 6 e R S L /SRR /L - A 2 A
BEEA | AL/ A A7 B 10 4 6 2 1 N B B, 1 o 5
P [ B PR PSS M RRAE B B R . T
ARG B, ITP (BFAR N AU H B PR
S ARV G093 2 N S, I AR A G0 1 S
A SR N PE T 408 Th 40 8 M T4 5 2
EITP &N o FRATE I I 1TP AR (A P (8 2
PR S AR I 7= 0 1 e B L TDO AN TTS e i, AIF 5T
ITP B 1 A R AR

w577 %

19w : 2014 4F 1 7 220154 6 HFRBEUAR
25 B2 B TP [ E AR ST . 51161 .2 14
], LA Ry 57(27~87) %, KELk iR AL PLT Jy 16
(0~32)x10°/L, 1E# X HR4] A 25 A fd R EH , B
9%, 16 44, T AR S 50(20~79) %, v PLT
} 205(125~297)%10°/L.,

2387 TR BT ROV TR AL E 2
Rl ZE KA v i 16 97 (40 mg/d, 5 1~4 K 1
8D o VATFROCRA I W (PLT<100x 10°/L) B %, 18
B 1~14 KB I LR opdRyT o i A eI in
BIT VA A G AT RO IR RE TS o IT R0PA
PRifES B SCHk[10] : D58 4 i (CR) : PLT=100%
10%/L H¥EAT L. @4 %(R) : PLT=30x10"/L Jf H.
Z /D LR /MR ECEE RS IR , A i, 3
JERL(NR) : PLT < 30x 10°/L S5/ N 550384 A 2]
FEREE RS A . @& K 3743 CRELR
J& , PLT F-RAK T 30x 107/ 5 &4 H 1fiL

3. AT A I I L 0 VA 40 i 2 A
¥ TRIzol \PCR ¥ i 515 & L 5L % 1 PCR 5
& T AppliedBiosystems 3 [El W FHAEW R G A,
PCR 5| ¥yl L E TAYRIE A\l A . DO,
TTS AL iE ELISA 250 & W 1 it i B8 4= M Rk
N D SR R R R R A o I T 52 & Sigma
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4. FRACRAE SRAEIE# 0 BEZH ITP H AT TR
Kaadv a2 I8 AN E# K I ARAS 2 ml,

5. AN I B AZ 41 (PBMC) 1943 5 - A A= B
AR MARAS B A1RA . I REZE BN
VR EEL 20 B 9 T (4% 12 1A EB 1)), 2 000 r/min
(B02FA2 15 em) B0 20 min, B85 5 o
(8] 0B R 2 WA, in A= BRER K IR 27, 2 500 r/min
(24215 cm) B0 5 min, 7 3, W40 1
#H.

6. SC B 72 & PCR £ il #F J& 1 PBMC N IDO
mRNA Fl TTS mRNA %35 : OFE Y4 H 1) PBMC
HIA 0.5 ml TRIzol, K & WRAT , 40 246 . A
4,4 °C 12 000 r/min B 5 2.0 15 min (250248
8 cm) , B JZANA 0.25 ml AL, 4 °C 12 000 r/min
6 BE 250 10 min (02142 8 em) , 3¢ LIl B DLTE,
T 20 wl JEA% B% 4 B2 i 1) DEPC /K , Jil mRNA ¥
BB . @%F 1 pg B9 mRNA 3954 5% cDNA
AR Z : oligo (dT) 18 1 pl, 5 x Buffer 4 pul,
10 mmol/L dNTP Mix 2 pl, RNA 7K fi# g 41 5 71
1 ul, Revert Aid RT 1 ul, mRNA 1 pg, P2 RNA [iff
JKHECH] 20 pAR R o SN A5F:42 °C 60 min %% 5¢,
70 °C 5 min K {if ¥ 5% SE i, B I cDNA, L
cDNA 1 ul, B FI#514 0.5 ul WZE K 8 ul . SYBR
PCR WK 10 ul, FC il ag 20 wik FR . 512 B
fk [11- 12] #% i+ : GAPDH- F: 5- AACGGAT
TTGGTCGTATTGGG- 3' , GAPDH- R: 5'- CCTGG
AAGATGGTGATGGGAT- 3 ; IDO- F: 5'- AGGATT
CTTCCTGGTCTCTCT-3', IDO-R: 5-GTGTCCCG
TTCTTGCATTTG-3'; TTS-F: 5-GATGACGGATGA
CGAGAAGTATC- 3’ , TTS-R: 5- TGGCATTCTCC
ACAGCATAG-3', ## %14 : 95 °C 10 min, 95 C
315,60 °C 1 min, 65 °C 31 s,40 NMEH . 3320}
FE 8 PCR N M. @R 2742 AT mRNA
FHXF ek

7. ELISA ¥ L3 IDO . TTS #e 5« 43 25 41 &
I3, 4% B G vl I R AT A, 20k OB S 7R
450 nm AL AL (A (E . 2hilbriEih 4k,
DIBRUE Sl BV B R AR, LAASFL A (B AR, AR
it 25 P A 118 A (B2 R0 Ry AR S

8. 1R OB 385 43 M ids (HPLC ) A6 00 11 775 (2 2
PR R IR I A Ve B < R FH 28 ks UG £ B 1 L 3%
PR 2R R R B AT P 434, AR i
R W TR FROGT ML 37 P € 20 PR PN R PR R VAR A 7

AT, N HS 2000 (2% s T AR (PEMT R
A BRAA FL i ) #EA T LR 1 R EURIA 3

9. F v : A7 B BT &2 2015 4F 12 H 31 H .
Bl U5 R R FRRE T TS RN (880 A B s [ K Ha i B
VISR o SB[ AT 25 3 H B sl /R 114k
T2 100x10°/L Z H 2 2 pfi i # 1k H 8, & & i) [a]
P I/ BV R 28 30 10°/L 118

10. It A0 B AT 45 R x5 Fom . SR H
SPSS20. 0 R\ HATHE 240 Hr , PRAAEA Y LR
H ki, P<0.01 FRzE5 A58 L.

s &R

13RI R IRITEE A L 20 B -5 R 15 CR, 3
BB ERAF R, 2 BB E NR, 76 TP RET AT E] A 11
(6~18)1H N, 17 191 f8 35 ARAS R 2222 i (CR 16 141]
R 1) ,2 fINR, 6 %2 % (3815 CR . RIT &L B H
R4 200) .

2. AN[FEYFRLITP B E G 7 HI IS PBMC H IDO
TTS 2 [ mRNA £k 1 FL i - Free R iR dlin v s
IDO ., TTS & Al mRNA #f X} 2% 35 & ¥ T30 97 /i
(1=3.188, P=0.003; r=2.842, P=0.008) , 5 iF. & %I Mg
A 2 R T4 B X (=2.313, P=0.027;
=1.127, P=0.268) . JCRU/E K H B EIRIF AT G
IDO . TTS K mRNA F kK2 F TG E X
(=1.692,P=0.113;1=0.218,P=0.831), W1,

R 1 AFEYFRATP BRI TG 5 5 X BRZL A0 8 1l sp A~
T I W fiz-2, 3-BUIM 4 (IDO) | (A 2k t-RNA &
SRR (TTS ) HE K mRNA 635 (Xts)

451 %k IDO TTS

1 X R 25 0.49+0.22 1.92+0.74
FESL G R IR T A 17 19.85+5.36 45.39+15.83
R IR ARG 17 2.54+0.86" 0.68+0.19°
TR E R IRITRT 8 31.23+10.16 73.55+27.95
TR R BIETT R 8 11.29+5.97 66.32+17.94

T ITP U B VR I/ OB ANAE 5 5 158582 fif LI0Y 7 T LA,
*P<0.01

3. ELISA VAN [R1Y 7 % ITP S8 G715 i
5 1DO TTS B FMRIE : FREe 28 4l (17 491) ¥4 7 His I
T IDO MR J = T 15 5 4 R 2H (1=4.468, P<0.001) , 35
ST HEFNBARBEZEZR LG I E XL
(£=2.170,P=0.370) ; 767 H L34 TTS ¥ 5 1E 5 X
MR 2 e ge 27 L (+=1.220, P=0.229) , iR
7 5 TIAYT I (=7.302, P<0.001) . JoR/E &4
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WITRIG B IDO  TTS W E 2R LG %5 X
(=1.024,P=0.323;=2.057,P=0.059) ., 32,

2 AFIFRTP B IR RTIG 5 1 56 B A il 8 5] e
fi-2, 3-AUINEA B (IDO) {4 & . t-RNA 4 B (TTS)

FR R B HL A (ks )
20 5] % IDO(U/ml) TTS (ug/L)
N apitil 25 19.62+0.40 9.79+0.31
R AR T 17 21.91+0.37* 9.14+0.22
HE R ARG 17 19.34+0.42 13.37+0.54°
TR E R AR 8 21.54+0.71 11.65+1.06
TR RARYT R 8 21.88+0.54 9.37+0.31

T TTP: & G 38 1 Il /N /D i 5 5 0F % BRAH L4, oP<
0.01; 5iA¥7 AT L4, P<0.001

4. HPLC JERGIMAS [R) 57 25 ITP f8 35 A1 i €224
PR S R IR B IR B - FRER e A (17 013697 I s
o Z R AR TR 7 AT (=19.551, P<0.001) , 5 1F
wOM A A 22 R RS I B L (#1.027, P=
0.311) ;3697 Ja R IR &R BE 5 TR YT (¢=17.013,
P<0.001) , 51E 5 X R4 e 22 S+ gt # i (=
2.075,P=0.448) . JoRU/E K AN AR K IKR A
PRV BE IR YT TG HLR 22 S g T 2# B X (.=2.144,
P=0.248;=0.496,P=0.341), TEW#3,

3 ORFEYFELITP BRI R )G 5 E 5 X R M3 o 2R
Ko R PR TR MR L 19 HL#E (umol/L , X5 )

25 % R RIRER
TEH T A4 25 19.65+4.55 0.58+0.23
LR RALIRYT T 17 54.7246.50 0.2240.13
HE R RAIRIT e 17 19.85+5.36° 0.56+0.26"
ToRU S R AIRYT HI 8 56.23+10.16 0.24+0.09
JoRE M iRIT IR 8 55.29+5.97 0.25+0.16

TEITP: JiUR Sefie L MBS NE ; SHFELZE AR TIT LA,
‘P<0.001

i

HATRFTE N , (2 R 2 22 Fh s SR i ——
5 E R TIREZE AL G LR . AR
WS B S et B A G W HE R
Fs S yee it 32 75 1 AT 2 E o

1DO J2 82 o A G G HiE i = — . FRAT]
() 52 06 45 9 S8 7R, 7E TTP 52 3% 40 i vh PBMC 1Y
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BRI A SO T A5 %Ak, ot T 8w )
. Wang 88 ST & IS PR S S TP K
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WE R LT, AR SRS LR
[]o TTS FEAERFALIA S0 D Refe  J7 1 A H 2 AE
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I Z0 L P €5 22 I t-RNA B6E 75, 32 5 (L 2 R R
B J1, XL IDO A Sy “ A R YLK RS, 955 IDO
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PE T ARG IE A %

W iz 2% AT ITP A fRf B0 e VAT
4%, AP, 2GRN wh IR YT, T
/52 K TP IR YT AT IDO . TTS 2l mRNA
FIRIKFTC W B, FREE R 41 5 VAT IS IDO
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B 5 505 fh A, AR PRIk e A T, I el A A
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1) LA DC 75 B A7 11 4 U 25 32 R A 35 JE K
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