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[# ZEIEN A THEEAAMN/MUAERE (hTPO)IE /NS NE /MR SR KRR, 7k 48 H 4 ik SPF &
BALB/c /MR, BEHLS A4 thTPO AN HR4E , 4% 24 H, vhTPO H4 R/NE4E B ST thTPO 500 pg/(kg+d),0.3 ml/ 2, XA
£ H/NEE B B SR K 0.3 mI/R LTS 10 d, SEIR5S 3.5.7 #1110 K, BL 2 4/MEA& 6 RBIEUALTE, w4/
Eﬁ.ﬂ@ﬁl‘fﬁ]ﬂl?ﬂiﬂﬂ&ﬁ /R (platelet, PLT) ¥ 42 SC 50 (platelet aggregation test, PAgT) | MiL/MR ATP BHUAR L M3 D-—F{k
(D-dimer) R E /DRIRZ AR  BHBEE 8 JFREZE FFREESE, SR .mTPO 4 PLT HEES 3 XUER
FXtHBLH (P<0.05) , 7E45 5.7 #1 10 KB B B F%F B4 (P<0.01),, thTPO £H 5 min PSR FERE SR M /MR ATP BELETE 3.5.7
110 K53 BA TG IH2E R (P>0.05) , thTPO A1 D-dimer IS 3.5.7 #1 10 KB B F#FH# (P<0.01) , 7B 3 X
B B B FXH R4 (P<0.05) , 7855 5.7 1 10 XAB. 8 T B 4H (P<0.01) .2 /DRI LA, thTPO HFESE 3.5.7 1 10 RE
BMR R A AR A, BRERT R H 38818 . rhTPO M RBAES 5.7 RYHAEH TXRA(P<0.05), 8 10d IBH T
XTERZ (P<0.01) ,thTPO ZLHT R BAESE 10 K B & T-XF B4 (P<0.05),, thTPO 4 MEIEE # R FIATES 3 RNARES (B
ELBRLES 5.7 F1 10 RZWHEA: 5 10 KT WAL RN FATZES 5.7 F 10 RESDE K, LS 10 RATRLR K
RAHMEBRWA BERBHK, 40 .hTPO B/ MUK R I/ ME IS 25 R EEAR L . B R h E A A R B 4E SR i PLT
BRSBTS (EARE PLT THABIEH , 908, B AT R R A AREAAL,, o 5 S AT e Je e Bl i, R BURE R R
ST RIS B A% RB i AR | BN W LA R | B AR E W K, IFE R AT RO R B AME R =R Hik
RO,
(iR | EA N M/MRAERE ;DR Ez P MRS 25 HE
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Pathological changes of reactive thrombocytosis induced

by recombinant human thrombopoietin in mice
Zhai Hailong',Wang Yufang’ '

(1. Hubei Polytechnic University,School of Medicine ;2. Department of Hematology , Huangshi Central Hospital)
[ Abstract JObjective ; To investigate the pathological changes of reactive thrombocytbsis induced .by recombinant- human thrombopoi—
etin(thTPO) in mice. Methods ; Forty—eight 4-week—old SPF BALB/c mice were randomly divided into thTPQ group and control group,
24 in each group. Mice in tThTPO group has been intraperitoneally injected thTPO 500 pg/(kg-d),0.3 ml daily for 10 days,while
those in control‘group received saline 0.3 mL. Six mice in each group were executed on day 3,5,7, 10 respectively ; peripheral blood
cell count was measured ; PLT aggregation test(PAgT) ,PLT ATP Telease test,plasma D—dimer concentration detection were con—
ducted ; manifestations of thrombosis in mice were observed;bone marrow biopsy as well as coefficient of spleen and liver and patho—
logical examination of spleen and liver were all performed. Results: PLT was significantly higher in rhTPO group than in control group
on day 3(P<0.05) and was significantly higher in thTPO group than in control group on day 5,7 and 10(P<0.01). There was no dif-

ference in five—min maximum aggregation rates and PLT ATP released quaritities on day 3,5,7,10 between thTPO group and control

~ P>0.05). Plasma D-dimer in thTPO ignifi-
{E& 1v48 : # 4 %, , Email ; zh1135246@sohu.com, group ). Plasma Hmer m grofip were signit
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ESTWE A BT TS R4 FF A (45 .B2014027),
4 55 Hi A http:/fwww.cnknet/koms/detail/50.1046.1.20160706.1636.020.html observed in both groups. Bone marrow biopsy for thTPO group
(2016-07-06) on day 3,5,7, 10 showed megakaryocytic hyperplasia, increased

cantly higher than that in control group on day 3(P<0.05) and
was significantly higher in thTPO group than in control group
on day 5,7,10(P<0.01). Manifestations of thrombosis were not
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volume, which became increasingly obvious as time went by. Spleen coefficients in thTPO group were significantly higher than those in
control group on day 5,7,and was significantly higher in thTPO group than in control group on day 10(P<0.01). Hepatic coefficients
in thTPO group were significantly higher than those in control group on day 10(P<0.05). Megakaryocytes in spleen and spleen volume
in thTPO group were unchanged within 3 days,but megakaryocytes in spleen gradually proliferated on day 5,7,10. Erythroid prolif-
eration was found on day 10. At the same time,spleen volume gradually increased on day 5,7, 10. Erythroid, myeloid, megakaryocytic
hyperplasia and increased volume were found in liver on day 10. Conclusion : Pathological changes of reactive thrombocytosis induced
by high dose thTPO in BALB/c mice include bone marrow megakaryocytes proliferation,a sharp increase in the number of peripheral
blood PLT with normal PLT production function,no pathological change in spleen and liver at initial stage,extramedullary
hematopoiesis and increased volume in spleen and liver at middle and late stage, megakaryocytic proliferation in spleen at middle and

late stage,erythroid hyperplasia in spleen at late stage as well as increased spleen volume, erythroid, myeloid , megakaryocytic hyper—

plasia and increased volume in liver at late stage.

[Key words }recombinant human thrombopoietin ; mice ;reactive thrombocytosis

/IR 16 22 95 R 8 B0 I VB AL |9 It /Nl B
FREHLZ, BE7, M/ 2R MR RS —, —
& LA ML /N (platelet, PLT) $( & =450 x 10° ML K
PRy, BN I /MR 25 0E 2 H B R DL —
A5 B L/ 2 5E 1 889%~97% , i /ML I/ MR 3
LA RIHE 100924, YL (LT AR ) R A
L5 AR R AE BN R AR AR M /MR 3G
ZRERH WA, >75% 0 AR A SN I/ MR
ZREA —FhE—Fh LA BB SR R RS, ARE,
RV /N 25 0E FR A I T B TR I /MR A=
L& (thrombopoietin, TPO ) 7K SE-FH 57 , 5 i M It /)Ml

B LA R AR E R A FmH N IRYE: TPO R

BrEe,

BRI /MBS S e R AR AL R R RIE A,
B A 1 R A SRR . AABFFRA TR ST A
AL/ MiRAE B Z (recombinant human thrombopoietin,
rthTPO) #77 ¥E15 /)N B A B B P L /R 204
FFR T HREAR, B THE,

1 #H575*E

1.1 SR 4H4E
¥ 48 H 4 JE# SPF %% BALB/c /MR (W H 4 bR o2k
S EhYIRL ), BERLA R thTPO L FINTRRZH , % 24 H,
12 #% '
thTPO A4 R/ 48 H RS thTPO (X E PeproTech
7=)500 pg/(kg-d),0.3 mI/R, SBASR/DREHERET
SHEEERK 0.3 mI/ R, EEES 10 d,
1.3 A&w
STIRES 3.5.7 A1 10 K, BL 2 A/NRE 6 RAIFALSE, 58
RLLATF R

1.3.1  ShE R GO AREZFRI B 50 mL, F A 30 mL
LA Sysmex XS800i 2 B 3 I 40 73 H4% ( B 42 75 7R 35 etk
44t ) I RBC . Hb 7K, WBC #{ . PLT %,

1.3.2 PLT BELL (platelet aggregation test, PAgT) ¥ 38
/L MR ER SRR TR EL 1:9 B BN A BRI 20 ml 1M ¥
B, BEA 17 mL HEEITL, 800 ¢/min &L 10 min, BL_E R
B 25 /MR I3 (PRP), FIAERAHEL 3 000 timin B5.0> 10 min,
R R B /MR 3 (PPP) , I PPP % PRP &) 11/
HUHELE 3x10YmL, A I/MEERE(FEE Chrono-log AF])
M 5E PAET, B YRE PRP200 pL FH AR, 8 E S min, il
AFEEF'E EIEE 10 pL,i0F 5 min NEKEER,

133 [i/MR ATP BEGRE  FIFTREES /MR REL
WRINE, BIENERTH LR PRP A 50 pL RIEE/
WHEBF (X E Chrono-log /A F] ) (40 mg/mL) , IR E B IMARE
BE.5 ng/mL B, [RIAIUSE I/ MRERSE & ATP B, FLRERK
B ATP AR BT DE , FTERERE0 ATP BUA T AR
P, R L nmol/10° M /MRZER . ATP BRcR= (W Fe
ICFE I AR B 25 W E ATP SRS BT B3 25 %2)/ (Bl
TEIRZSHYIE 2 X ATP S TORIDTRE) o

134 {3 D-Z"FEK(D-dimer) IEWE BRAKRH 3 mL

HUBEIL,4 000 r/min B0 5 min, B 2 mL 3%, F/NRL D-dimer
ELISA R & (¥ BG4 YrRHH A PR/ R] )ELISA ¥&3
E/NRUM3E D-dimer K,
135 pRIMBRIHNE SRWE 2 H/MEKK K
B ATAESEELRE, LHWE /N BT 20 Y A Ak
BREPRTK BRSO Y , EE MRS E MR,
13.6 EEERER  BYBUFAMRCE E LB E AR RS
A8 YA HE 6, B HMENEEHE,
137 W FREAE RESE BE B, HBTFR
ERRTER, R R AT A%, HE JEM08 FHREad,
14 Sit#FE

i A SPSS 11.5 for windows SEHTE S T 4038, &
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T EIORER AR + IREE (x +5) T , BHEE LLBOR
R RIRTT 250, A HLBCR A « %, REIKAE 2=0.05,

2 5 B

2.1 3N dodm AW

thTPO 44 PLT $(EFES 3.5.7.10 X 4 AR EZ#
T (P<0.01) , Xt FR4H M 4 124284 (P>0.05) ,thTPO 4H PLT
BELS 3 R ER T A (P<0.05), 5 5.7d M 10d
B B 7% T FB4H (P<0.01),, thTPO A FIXTHRA A WBC & |
RBCA{E \Hb 7K F7ESE 3.5.7.10 K 4 B E KB T4+
254k, (P>0.05) , thTPO 4 WBC %t & .RBC ¥t& Hb /K F1E4
ANEHE] R SR BA B G2 EE R (P>0.05) (%K 1),
22 PAgT

thTPO A X} B A S min B KEESERTESE 3.5.7.
10 X 4 /BB S BTS2 (P>0.05) , thTPO 4 5 min
W KEEERLE 3,.5.7 d 1 10 d 4 BHE] S 5XREHE
Giit¥ER (P>0.05)(FK 2),
23  sfadvig ATP Bk 5

thTPO 4 FIXT BR4H A If /M ATP BERCEZESE 3.5.7.10
X 4 Bt E BTG T 2E2E A (P>0.05) ,thTPO 4 7E 3.5.7 d
#0110 d 4 4EHE] S B I /MR ATP B2 53t BA S L it
2 2 (P>0.05)(F 2),

24 ¥ D-dimer KER T

thTPO 4 11 3¢ D-dimer ¥REAESE 3.5.7.10 K 4 /At [E]
HEBIF R (P<0.01) , X FBLH W FAE 4k (P>0.05) ,thTPO 4 ffil
¥ D-dimer VRETES 3 K& T X1 B4 (P<0.05) ,7E55 5.7 1
10 K& T 4 (P<0.01) (3R 2),
25 R R IGIE

5T thTPO 9 10 d K 2 H/PREOK KB AT HE S
EH,2 H/NRIR B A i R B BRI K B R R R
Yy, B A AL AR,
26 FHER

thTPO H7E5E 3.5.7 #1 10 X 4 /~BHE S B BEE RN B
ANERAMRKRIS A AR K, HRER R H 258 8, WXt R
HMBUAK(E 1),

T
‘:‘3\ o e hit "‘

1 XRAM rhTPO AMBMERF (HE $8,100x )
Fig. 1 Bone marrow biopsy in control group and rhTPO group
( HE staining, 100 x )

£1 FEERAN rhTPO AR5 E ML ( x +5,n=6)
Tab.1 Numbers of peripheral blood cells in control group and rhTPO group at different times( x +s,n=6 )

s PLT(x107L) WBC(x10%L) RBC(x10%/L) Hb (g/L)
pogiitich rthTPOZH papiisti:l rhTPOZH pogiti:l rhTPO4H bogicti:| rhTPOZH
3 550 + 30 592 + 36 558+1.10 561112 1050+0.70 1061+073  152%30 150 +28
5 542 +89 650 + 40° 520+046  525+057 1048069 1051067 146+ 10 15112
7 560 + 129 862+151*  506+020 510041  1052:0.70 1049+072  140%16 138£15
10 538+60  1236+95 493+016  485:036 1047+065 1045:062  143+23 146 + 25
F1E 2216 8.459 1.093 0373 0.069 1.136 1.633
PE 0.075 0.010 0.085 0.091 0.083 0.078 0.079

¥ :a, S HR4 HAL P < 0.05;b: 553 FR4A HLEE P < 0.01

%2 ERAF rhTPO A PAGT & 5 min B kSR ATP BB M3k D-dimer RE( x +5,n=6)
Tab.2 Maximum agglutination rates within 5 minutes of PAgT, released volumes of ATP and plasma D-dimer

concentrations in control group and rhTPO group( x +s,n=6 )

Bt 8] BRBER (%) ATP B2 ( nmol/108 I /MR ) 3% D-dimer ¥ (mg/L)
(d) popiit:| thTPOZH pop:itiil thTPOAH pop:iti:l thTPO4H
3 79.5+19.6 782+ 13.6 1.26 +0.12 1.25+0.11 0.55+0.10 0.76 +0.12*
5 76.7 + 18.5 78.1+12.5 127 +0.17 1.28+0.19 0.53+0.08 1.15+0.13*
7 78.6 + 14.7 76.4+17.7 1.25+0.15 1.24+0.13 0.58 +0.11 1.97 +0.20°
10 773+ 13.1 762+11.6 1.24+0.11 1.25+0.13 0.56 + 0.09 2.37+0.51°
F{& 1.614 1.779 1.132 1.214 6.479
P& 0.086 0.082 0.081 0.073 0.001

¥ a, 5XTHB4H AL P<0.05;b: 5XTBE4H LA P< 0.01
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2.7 MM I RKBIE NFREEE

thTPO ZH I R BAESS 3.5.7.,10 K 4 /4NA i) s 28 o 75
(P<0.01) , %f B 20 | TG A4k (P>0.05) , thTPO £ g & ¥/ 3 d
L%t B B JE 25 5 (P>0.05) , 155 5.7 R ¥ F X B4 (P<
0.05) , 7655 10 K5 Fxt FE4H (P<0.01) , thTPO ZH AT 2 37 56
3.5.7.10 K 4 ]S A 4R (P<0.05) , 7E55 10 XTI+,
Xif BEZH U G424k (P>0.05) , thTPO £ T A ERAEYE 3.5.7 K5
X BB TG 2425 57 (P>0.05) , 7658 10 Kim TR R4 (P<
0.05)(#% 3),

# 3 FEIRHAXTEREF rhTPO HMEFARRE( x+5,n=6)
Tab.3 Spleen coefficients and liver coefficients in control group
and rhTPO group at different times ( x +s,n=6)

i ] HRLZR 5K IES

(d) ot HE2H thTPOZH Xof BEZH rthTPOZH
3 326+0.08 327+0.18 4.63+0.19 4.64+021
5 331+0.19 3.93+025 4.58+0.17 4.61+0.23
7 328+0.11 428+041" 461022 4.67+0.81

10 327+0.17 5.06+036" 467+0.11 5.02+0.13

FAd 1.217 9.479 0.093 4.172

P 0.078 0.002 0.095 0.087

Tz, 5% HRA HAR P< 0.05;b: SXHBL HAR P< 0.01; 1§ R % chTPO
21 5% B2 L # , dS,1=3.361, P=0.020;d7,:=3.368 , P=0.020;d10, t=
4.776 , P=0.005

thTPO ZH I E A% R FBUATRTESS 3 RINAAE (BB E
ERRIES 5.7 M 10 RZEHHA 5 10 K] e R
A, [ IR TRAESS 5.7 F1 10 RAWZEHIE AR, FIREZESS 10
KA WAL ZR KR ME AL R A HAREUG K, it B 4H g JiF
BRI K (# 2)

B. it (HE ¥4£8,,1 000 x )
IS SR JY T D

B2 rhTPO A7E% 10 XAYRE  FFRRIEKRE
Fig. 2 Pathological examination of spleen and liver in rhTPO
group on day 10

3 it i

PLT J&7F 5 4% 0 4 Bt P 1 2R 88 T A By,
PLT Az iR 1 2 1 4l (K74 TPO, TPO 7E i IE ™
He AL, VE B 32442 Mpl, TPO A B3 A% R AET%
TE R AR B A A A AR M A A 1 (A%
YA RSAEIE N, RO, TPO R4S 34 - | g
T PR S 20 5 A 40 R AR ot/ NS 1 A B8, chTPO F
v [ 6 LR S A0 A A R BRI TPO, 5 TPO
A AR EIERR G5 H |, thTPO #8448 25 19 21 28 S &
30~40 h, ARTESE 5 d i/ IMRIF LR FHE AR
THiE, 10~14 d I EIEN, G4 TPO B 2 A T
TR IT G PBE P 1/ N A ik 20 5 A5 1AL /)N A 0 2 P 9
9 , LABR /5 R Y I/ AR B RS

AR R, 48t thTPO AT %5 v P
ML/ AR Z2E , 38 N sh 49 F1 86 0% A% 40 B A 20 JE] I
PLT, 4l Harker SEUS25 35305 H B2 T 4Y 2.5 pg/ke
TPO 4L 28 d, Sei& sh 48 8 = A 155 Ah i 1245
B EAZ YU, SR 5SS E I PLT 384 5 1E % 360k
1 7%, MiZMNE I WBC 1 RBC Tl @28k
ELFE P9 1 R L R GE B9 thTPO 375 5 B2 w4k 1 /)
M3 ZhE B R AR AL, PR T 8 T AR5, T PLT
RS thTPO fA7ERI BRI REOC R, 0 T1%
2 8 {2 P 1 /DN Al G 22 9 REOR A9 SR
500 pg/(kg-d)XAERFIHEA thTPO,

ARG thTPO 4 /)N BRUZE KR &t chTPO 5 5
TAES 3.5.7 A1 10 K 4 B[R] G BTG A XY B R
EAZ AN R B3 A (RRRUG K, ELRER (8] H 259
R thTPO HIFEBEN B R AR A | PEBE S F
A% R A A thTPO ZH /B4R & 1L PLT B0t
3.5.7.10 K 4 /] S22 A5, thTPO 41 PLT %
AR 3 R TATIRAL, 7655 5 K7 KA 10 K
TXFREZ , BP rhTPO FI5R /N FRU& A Sy 1 I /M
HAZHE ,1X 5 Kaushansky 5 ABFE 45 SRE0L 1M
thTPO 21 WBC % .RBC (it \Hb /K75 4 S0t
6] 5355 0 BREH B TE G 112425 57+, 31X 5 Harker 250911
I 45 AL, 2B thTPO IUAE ] T 88 E 8%
R, MXPRLR LLRMAR LB LAEH . fESME I
PLT B9 PAgT 1, rhTPO ZH/NE 5 min N KRS FR
f£3.5.7 d F1 10 d 4 /SHF[A] 25 -5 %60 B8 20 ¥ 645 1
FFESE, M/MR ATP BEHOREE 1, thTPO 4175 3.5,
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7 df1 10 d 4 4 BFE] S B M/MR ATP BR -5 % IR
TG F2ER, X 2 LB FRH rhTPO B/
B4 BB PLT THEEIE% .

3 T 5% thTPO T ES /N BE A K M i/
M3 250 5 1 Y8 2R 495 S0 5% 0 T T 4 2
ARk, A ST ORI T R R B R R B
., P RS TR FERERUMGARE, 7]
B FFRIAERT AN, ARBHST R B, thTPO EFES
VIR, R R R AEFREAR AL thTPO B R/ NREAE
JRE A i /IR 25 B S S T RN I S U
A I, PRARSE S B . thTPO 4 FSUE B B 2 ALk
FUESS 3 RINARAS  (HMIFE A% RS 5.7 1 10 K
B A ERARFERE T B8, M
A B MAETE , X R thTPO B 7] I8 B 88 E %
SRR 151, i T RIS P B R 4 Y 3 o1,
510 K AT LT BRI A, BT RRABIESE 5.7 X
10 R ZETHE K FFREES 10 R\ T4,
HRERK, B AR BEAMERR=RME, X
RHE N TPO B T RBP4 PR E RIS, BT
LT R B R ISR A e, T A BT
B, 0/ BaX AR Rk E shi KR B E 4
AR EFE AR R8s E ™, E i, 4
BT 45/ RSN B e A thTPO J5/M AR,
FREBESME MLER thTPO RIS AU BRIME fst,
KAEE 5 thTPO R EARFIE %,

R REAE I /I B 2 RE A i 3 % IR T AR, 1H
27 L /AR 3 0 S AR P — R PR R

— B YRR R LR | JU) S R I /AR S5 iE

LBEZARYS, R /MRS S RE I R LR B R
FRRIHAT, W0 643 B BLHE I /NI 2 0 8 3 9
% AR B BT 1.6%, XL A K Rk e,
i ELiX % A £ 5 B T B R , AR SE
SRR, BV PR R B /RIS 25, Hat
R ERELARS ,E 4%~6%>, EBIHE
thTPO i 5 #/)N BUR B Ak I /N 25 98 £ FRAY PLT

BOERAESE 3.5.7.10 K 4 PHFELZEHTF R, /DRI

BB TSR, Wi HIIABIE# ,thTPO 4H 113
D-dimer R EAESE 3.5.7.10 X 4 /B [A] BT F
B, BB TRE, AR L meRN, TeEN R
- REPE I /B S AE R I R R R IR, DR
.5 BRI R KRl chTPO ¥ S BT S5
T B/ BUM R Z WA T R BERAS , B/ B I

PRI A A SRR BT, O ST YA L R T | R
ISR S i, 2 R B TR LR A A2

. B PR ARBFSY BALB/c /NRIERFHE thTPO
BEF R AR /MR S5 B AL BB
T E RN B4 SME I PLT 3B 287,15
H R B9 PLT THEEIE % , 914, M8 PR & Ak e M s
Ak, o 5 BT RIS S RSN L, AR S 4
K, FIEHHTT RN BB R WA 538w aT
RARHAE AR GEES A, FERSETR
AR BAMEZLR=RYE BERFHKR, MRE
AR TR BESP E IR thTPO 7] IS8  FF e BE 4
S, KHES thTPO REARANE L,

AHRBERVIERRT hTPO BER T RER

LM I /MR 3 S0 B RS B AL, (B AL T RS E
LR E , KT S Tk PRI R B AR 1k, i
FEH - BRBRIBE,

2 £ X W
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¥ ®LEFRLALALEA #°
(ERERRZEMBRE—ER 1. EEE¥PH2. MBS, IS, EK  400016)

[ E)EH . WME K H G X EIE S HEBER K (severe acute pancreatitis, SAP) B % [l & H i 3 R &E H B1 (high mobility
group; BT, HMGB1) . F&45 & JF (procalcitonin, PCT) , I 48 }fi /- & -6 (interleukin—6,11.-6) I 58 IR 5L F —a (tumor necrosis factors
o, TNF-o) RER TS BURE , 77 3% . ISR SAP SB35 60 Bl FELA H R EIRIT B 4L 41 (CREEN , 30 41) AR FUA YT T B (2
BKER,30 ), HFIEABESE 1.3.5 RNAB M0 5 4B HIMIFH HMGB1 PCT, IL-6 5 TNF-a WRE 4L, 3 WA B E B
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