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Abstract

BACKGROUND: Currently, most of the idiopathic thrombocytopenic purpura (ITP) models are severe and characterized by
notable decrease of platelet and short persistence time, which can not fit to clinical platelet fluctuation features.

OBJECTIVE: To construct mild ITP models induced by injecting anti platelet serum (APS) from guinea pig and rabbit, moreover, to
explore the adaptivity of two methods

METHODS: Mice were divided into guinea pig anti-mouse APS group and rabbit anti-mouse APS group in which mice were
injected with APS of 1:32 dilution to establish mild ITP models. At 8 different sampling times after infusion, blood, bone marrow and
lymphatic organ were collected to observe the changes of cells, cytokines and tissue structures.

RESULTS AND CONCLUSION: Counts of platelet in both groups were decreased to 40%-60% of the normal number and
maintained for 7 days. Counts of megakaryocyte were increased significantly at 8 days and gradually returned to normal at 16 days.
Rates of C3bRR, ICR in both APS groups were decreased significantly compared with saline group (P < 0.05). The levels of
interleukin 2 and interferon y in both APS groups were elevated compared with saline group (P < 0.05). For pathology change,
there was more micromegakaryocyte in spleen and thymus gland analosis significantly. There was imbalance of T lymphocytes
subpopulations, disorders of immuno-functions of red blood cell and cytokine changes in two successful mild ITP models. The
constructed model is fit for the clinical features of moderate ITP.

Hu HY, LiZQ, Yul, Yao Y, Wang GZ, Sun M, Huang R, Zhang MX, Lu ZG. Dynamic changes in immune function of active
immunization-induced idiopathic thrombocytopenic purpura animal models.Zhongguo Zuzhi Gongcheng Yanjiu yu Linchuang
Kangfu. 2010;14(24): 4462-4468. [http://www.crter.cn  http://en.zglckf.com]
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(SEHEH 3 IK).

ELISA &4 1L-2 71 IFN-y: WA 1] 5078 BRIV
% 1L-2 A1 IFN-y ELISA &7 & U0 1 4AE, s /s B
TEHIL-2 R IFN-y [T (ER ER 3 1K).

S ERRETT AN S I TR s/ Bl if 400~500 L,
LA MS, PBS PRSI, 2l inA PE brid bt
il CD3 Hitfk, FITC #ridF-Hikl CD4 HiAH1 Cy3 brid
i il CD8 Hifk, A 4i i (Ul CD3, CD4 il CD8"
2 IR LA (S50 T 3 1K),

EEEIEFR: NN, A, B
AR, (7 4N DR /KT, bk 40 B b R 4 4
J G T R o

Wt K TEE . SRR AR kMR,
ST N R — AR IR R S — VR, PPN S 3 A TR
VR Tt i NI, B 22 A I e s B ) 202 W B 56 o

Gt E ST JISPSS13.08 BT Ge 0 b, 92
W e R UUxesTRIR, KA 7 2 55 1 2 LR TR R
F 7 2= TILSDYE;  J5 ZE AN F Tamhane's T2i2:,
P <0.05% % W= E L.

2 HR

21 ZEsiE oA S TR £ 135
BALB/c/N R ASFBHEANEE o0 HT .

2.2 GP-APSER-APS#Mi#4& 1:4,1:8,1:16,
1:24, 1:32, 1:40, 1:48, 1:64KREMKRN
GP/R-APSIfiLE ¥ v] i /N LMV S R 1 0 32F
BEPUIE v = AP0, LB

B Rabbit anti-mouse anti platelet serum
B Guinea pig anti-mouse anti platelet serum
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4 8 16 24

32 40 48 64
Ratio of GP/R-APS to PBS
Figure 1 Number of platelets (PLT) in each group at 24 h after
injection
K1 GP/R-APS {4t 24 h, SRRk S 4L /MR B3

TR T W YRR IN 225, 6IKTEAPS
Je AT AE PR IT PSRRIl S D R 7 d

B Rabbit anti-mouse anti platelet serum
B Guinea pig anti-mouse anti platelet serum
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Figure 2 The persistence time of thrombocytopenia
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2.3 BT EEM. R LR R AL

BHARMRFNEER. GP/IR-APSH IS N5
24 h, PERAMIFIEIE 2 GBI H8R, B
BGA ERZ A MR/ EAZ A A B 2, DU NEK
M2 N F s IR REMEIE T . A IKRUE S I
HAAR RS, K3,

Figure 3 Pathomorphology of bone marrow between the control
and guinea pig anti-mouse anti platelet serum
(GP-APS) groups (Arrow: mature megakaryocyte,
x400)
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5516 RIHAN B RBER Y B, HIER M
PREHZVE IR, A IR B IE #7445 TR/ U
AL ST 225, I 4.

Y15 IE N BRI 5

c: Guinea pig anti-mouse APS group

APS: anti platelet serum

Figure 4 Pathomorphology of spleen in each group at 8 d
(Arrow: micromegakaryocyte, x400)
K4 g g o 8 R4/ U 200 BEE 5 (x400)

b: Guinea pig anti-mouse APS
group (x50)
d ¢

g

Reftvdeian e & BT

c: Normal group (x200, arrow:

lymphoblast) (%x200)
APS: anti platelet serum

Figure 5 Pathomorphology of thymus in each group at 8 d
Bl 5 s gid)n s 8 K&/ UM IRl 200 B A

FRRFAIEAE AL I /I G0 B2 PAY S A0 T ALK
In) B8 ST RS Kk L BRI, RIGP-APS i 4515 £ 8
Ko MIRRZEL, BT IRANGG : AR MR CAEA 2%
A, BeREFUL TR, RN D, O AR
NS AN ITIRAR, ILIEIS. SR RRLIE IS

24 SR mtmieit g R ERIRES GP/R-APS G
ML/ H I, M/ ROHEET dA 4R K
1140%~60%, 2 JaZtgHHt, TH16 RS IEH . 16d
W, RIGP-APSHLIfiL /N EH A 1% FL41(P < 0.05);
T A R K BT 5 0037 2L 070 ot /N B 550 5 o0 B 4 2 5
SR X (P> 0.05). RIGP-APSZI 2141 it . 4l
I E S /N R B e KROE s 4 L 22 0 i
FEX(P>0.05), WE1.

A A/ R R A DI 45 2R

Table 1 Blood routine examination of all groups (x&s, x10"/L)
Time after serum injection
Group 6h 24h 2d 4d 8d 12d 16d

Rabbit anti-mouse APS

WBC 6.2+0.4 6.5+0.4 5.9+0.3 6.5+0.4 6.4+0.5 7.710.4 7.1+0.4

RBC 16.1£3.7 14.1£1.3 16.5%1.2 15.842.0 13.3£1.2 18.2+1.4 16.2+£1.7

PLT 305.4+10.4*  400.2+31.0° 370.8+29.2% 840.4+60.3% 770.6+54.4° 1045.3+87.2° 1055.7+71.4°
Rabbit-normal PS

WBC 6.9+0.4 6.1+0.3 6.3+0.4 7.1£0.4 5.5+0.3 8.4£0.6 7.7+0.4

RBC 16.6+1.2 14.8+1.1 14.2+1.3 16.1£1.7 15.7£1.2 15.7+1.1 17.8+1.8

PLT 1305.2474.8 1295.4+82.3 1375.7469.4 1550.3473.2 1290.2481.8 1250.6483.7 1410.4£79.3
Guinea pig anti-mouse APS

WBC 5.8+0.4 6.6£0.5 5.9+0.4 6.2+0.2 6.7+0.3 6.2+0.5 4.940.2

RBC 15.7£0.9 15.4£1.3 15.7£1.3 16.2+1.4 14.2+1.3 17.8+1.9 15.0£1.3

PLT 620.3+50.4° 505.6+39.3% 530.4+40.3% 555.4+36.8% 730.6+60.2° 1 016.7+82.7° 1025.7+81.4°
Guinea pig-normal PS

WBC 7.1+0.3 6.5£0.3 6.0+0.3 5.7+0.3 6.1+0.4 9.7+0.8 6.9+0.6

RBC 16.2+1.6 15.3+1.4 14.7£1.3 15.7£1.7 14.5+1.4 16.9+1.7 15.4£1.7

PLT 1265.3£79.2 1 325.2+62.2 1360.2457.3 1280.34+66.3 1370.4£71.3 1405.3+68.3 1495.6+£70.3
Control

WBC 5.5+0.4 6.2+0.4 6.3+0.5 6.8+0.4 6.3+0.3 6.4+0.5 6.6+0.4

RBC 16.1£1.4 15.2+1.3 16.3+1.7 17.1£1.4 16.5+1.3 16.7£1.5 15.9+£1.2

PLT 1320.3£69.5 1270.3x71.3 1325.6464.7 1224.6456.7 1265.4£62.8 1495.3169.4 1320.8+58.4

PS: platelet serum; APS: anti platelet serum; PLT: platelet; WBC:white blood cell; RBC: red blood cell; PLT: platelet; *P < 0.05, vs. control group

ISSN 1673-8225 CN 21-1539/R  CODEN: ZLKHAH
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IR S5 PR S BRF R UL B 1 F SN Y BT S e e 50 8 3 1

25 # €L ACD3", CD4", CD8" it b
R-APSZHCD4" 4l fitd LAy i %o HE 21 =i (P < 0.05). GP-APS
Z41CD8" i g Lu A %o R (P < 0.05). #uf% 45 W6 h,
R-APSZLCD4" W BT+ 5ik K T-1175%, 24 h 2 i
KACEHI110%, — H E 16 KA YR T-1%/K 1 GP-APS
HApPELE W G6 h, CDA™ TRk /KT 1138%, 24 hji
FRERJFORAK98%, J5—H N, 216K %R
JERAKTH76%, ] ILH# 5 HECDA" AR LA R KA
], CD8 4R LAES 4L FICDA M, W2,

26 @itk hie  GP/R-APSZ 441 i C3b sz 14

TEIR RGN o 3% 5 B WAE IR R T e 251U 6 hIT
R, T24 hF A%, NIEF /NRIN60% A, 2
Jo — ELYERAE IR D RLI60%~70%. 15107524 hiG
T m, TE16RMKE 2 IE 5 /N 190% 25 47 .
GP/R-APSA £ 41 i C3b 2 AR AL I R 2L 4l S e A
YITEIR L 1w 4L LA AT B P (P < 0.05). ifii
PHAPSH] 2 [H] ] C3b 32 AR AL I 2 R L1 40 Jfd e e 25 Ak
IR B EEE (P > 0.05). H. JKELIFH I
TH AL 2040 L C 3052 R AL IR R R LT 41 i Sl 5B WAL ER
RE A L 22 S e B R (P > 0.05), WLER3.

22 KA/ B SE  k  H FETEARE F AR A )
Table 2 Clustering ratio of lymphocyte in each group (xxs)
Time after serum injection
Group
6h 24 h 2d 4d 8d 12d 16d
Rabbit anti-mouse APS
CD3 (%) 84.6+3.3 68.2+4.2 59.6+2.2 65.9+3.3 65.1+2.8 67.2+3.2 60.5+2.5
CD4 (%) 74.3+2.6° 56.4+2.1° 47.8+1.9°2 53.8+3.0° 53.5+3.8° 53.5+3.8° 51.1x3.5°
CD8 (%) 10.9+0.9 11.9+0.8 12.6+1.1 12.4+0.8 11.3+0.9 14.1£1.5 9.5+0.6
CD4/CD8 6.82° 4.74° 3.79° 4.34° 4.73° 3.79° 5.38°
Rabbit-normal PS
CD3 (%) 69.2+2.2 61.7+3.2 70.7+2.8 63.9+3.0 66.2+4.0 62.9+2.9 62.1+3.1
CD4 (%) 57.4+2.4 51.1+2.0 55.5+2.6 51.4+2.7 54.8+2.6 54.6+2.5 51.6+2.5
CD8 (%) 12.5+0.9 10.5+1.0 15.5+1.8 12.7£1.0 11.4£0.9 8.610.7 10.3+0.8
CD4/CD8 4.59 4.87 3.58 4.05 4.81 6.35 5.01
Guinea pig anti-mouse APS
CD3 (%) 68.9+3.2 62.2+3.0 62.8+3.2 60.7+2.7 51.6+2.6 61.3+2.0 39.7+1.4
CD4 (%) 58.7+3.0 52.8+2.8 49.7+2.5 47.2£1.9 421417 52.1+2.8 32.2+3.1
CD8 (%) 11.1+0.8° 9.4+0.7° 13.9+1.2° 13.1£1.0% 9.2+0.8° 9.6+0.8° 8.6+0.9°
CD4/CD8 5.29° 5.62° 3.58° 3.60° 4.58° 5.43° 3.72°
Guinea pig-normal PS
CD3 (%) 59.7+2.4 63.1+3.2 65.4+3.0 57.8+2.8 50.8+2.1 51.4+2.3 48.3+1.9
CD4 (%) 47.5+2.4 51.3+3.1 52.6+2.8 46.7+2.8 41.542.2 42.242.7 38.6+2.6
CD8 (%) 12.8+1.0 11.94£1.0 13.3+1.2 12.2+1.0 9.741.0 9.5+0.7 10.3+0.8
CD4/CD8 3.71 4.31 3.95 3.83 4.28 4.44 3.75
Control
CD3 (%) 54.7+2.0 66.3+2.7 60.1+3.2 67.4+3.4 63.9+2.6 58.2+3.8 50.6+3.1
CD4 (%) 42.4+3.1 51.8+2.6 47.3+2.8 53.4+2.7 51.3t2.4 46.6+2.5 42.1+2.9
CD8 (%) 12.9+1.0 14.9+1.2 13.8+1.1 14.6+1.3 12.94+1.1 12.2+1.0 8.610.9
CD4/CD8 3.29 3.48 3.43 3.66 3.98 3.82 4.89
APS: anti platelet serum; PS: platelet serum; °P < 0.05, vs. control group
K3 BAL/NR LS A S BT eI SR :
Table 3 Change of immune function of red blood cells in each group (x£s)
Time after serum injection
Group
6 h 24 h 2d 4d 8d 12d 16 d
Rabbit anti-mouse APS
C3bRR 10.2+2.6° 5.1+1.0% 8.1+0.9° 7.3x0.6° 9.2+0.6* 8.2+0.7° 13.4+0.9°
ICR 13.3+2.7° 10.3£0.8° 14.1+1.3° 13.4+1.3° 16.8+1.4° 18.2+1.5° 19.4+2.0°
Rabbbit-normal PS
C3bRR 12.2+0.9 6.3+0.5 12.6+1.0 11.3£0.9 8.3+0.7 11.7+0.8 16.5+1.1
ICR 16.6+1.5 14.3+1.4 18.2+1.7 18.3+1.6 17.1£1.8 19.6+1.8 20.1+1.9
Guinea pig anti-mouse APS
C3bRR 9.4+0.8° 5.2+0.4% 7.4%0.6° 6.3x0.5% 10.2+0.8° 9.1+0.9° 14.2+1.2°
ICR 10.2+0.8° 12.6£0.9° 16.8+1.4° 14.741.3° 19.6+1.8° 16.4+1.7° 18.4+1.3°
Guinea pig-normal PS
C3bRR 15.4+1.3 8.8+0.6 13.4£1.3 12.3+0.9 13.7+1.2 11.6£0.9 13.8+1.4
ICR 18.8+1.7 16.2+1.5 17.8+1.6 19.2+1.5 20.3+1.8 21.4+2.0 18.7£1.7
Control
C3bRR 14.8+1.3 8.610.7 13.2+2.1 9.4+1.0 12.741.1 11.8£1.0 15.8+1.9
ICR 17.6+1.5 15.2+1.2 18.6+1.9 17.3+1.4 20.6+1.8 20.9+2.2 20.7+1.7
C3bRR: c3b receptor rosette; ICR: immune complex rosette; APS: anti platelet serum; °P < 0.05, vs. control group; PS: platelet serum
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x4 BAPRARIEE IL-2, IFN-y KPR :
Table 4 Concentration of serum interleukin 2 (IL-2) and interferon y (IFN-y) in each group (xts, ng/L)
Time after serum injection
Group
6h 24 h 2d 4d 8d 12d 16 d

Rabbit anti-mouse APS

IL-2 326.4+23.7° 340.6+33.7° 209.6+29.1% 234.4+21.8% 256.8+24.8% 240.6+21.6° 214.4+29.4°

IFN-y 162.2+10.3% 312.1+24.6° 128.4£10.3% 140.3£11.3% 108.8+9.4° 232.8+17.6% 129.4+10.4°
Rabbit-normal PS

IL-2 288.7+19.9 368.5+30.2 180.8+37.5 229.6+19.4 152.8+13.7 244.6+20.9 152.8+17.4

IFN-y 110.8+11.0 86.4+9.5 76.349.1 86.4+7.5 52.347.0 83.2+6.9 93.6+8.4
Guinea pig anti-mouse APS

IL-2 204.8422.1% 229.6+18.8% 493.6+33.6% 350.4+32.2° 508.7+42.4° 488.4+39.0° 408.8+37.5°

IFN-y 174.4+14.8° 353.2+31.7° 160.4£12.6% 101.9+9.7° 100.8+8.3° 177.8+14.4° 108.8+8.4°
Guinea pig-normal PS

IL-2 353.6+31.8 229.6+27.5 204.8+19.4 234.4+20.7 224.8+22.2 136.8+11.2 204.8+17.7

IFN-y 48.8+5.3 101.9+8.4 42.4+5.3 79.416.9 76.6+£5.9 201.9+11.0 119.2412.3
Control

IL-2 273.6+24.4 148.4+29.4 234.4+19.2 131.2+14.8 252.6+27.2 108.8+9.4 84.2+7.9

IFN-y 42.8+3.7 52.3+8.0 90.146.9 62.414.8 45.413.8 55.6+4.2 65.615.5
APS: anti platelet serum; °P < 0.05, vs. control group; PS: platelet serum
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