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(Foxp3) ZINpeAZ % (RORY) mRNA ek @ o9 Rk R-F R SAR Mk, &M 25400 K918 e o DA S04 9 238 % 5 k4t
TR b E AL M I R R AR LR Y, ELIRAE Th17 28 S Pl BV, Treg 2 IR B38 % ;i L — 10 K9 R HAK,IL - 17,
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Improvement Effect of Jianpi Yiqi Shexue Formula on Thrombocytopenic Purpura in Model Mice
WAN Min,TAN Jingjing ,ZHOU Lin
(Department of Clinical Laboratory,Wuhan Hospital of Traditional Chinese Medicine,Wuhan ,Hubei,China 430014)
Abstract: Objective To investigate the improvement effect of Jianpi Yiqi Shexue Formula on immune thrombocytopenic purpura
(ITP) in model mice. Methods 60 BALB/ ¢ mice were randomly divided into blank control group (equal volume of normal
saline) ,model group (equal volume of normal saline),prednisone acetate group (5 mg/kg),and Jianpi Yiqi Shexue Formula low — ,
medium — and high — dose groups (6.96,13.91,27.82 ¢/kg),with 10 mice in each group. Except for those in the blank control
group, the ITP model mice were established by intraperitoneal injection of guinea pig anti — mouse platelet serum (GP — APS). After
successful modeling, mice in each group were given corresponding drugs or normal saline by gavaging once a day for 14 d. Blood
was taken from orbital vein of mice at 7 d and 14 d after administration, and peripheral blood platelet count was measured.
Hematoxylin — eosin (HE) staining was used to observe the histopathophology of spleen and kidney of mice under light
microscope. The ratio of helper T cell 17 (Th17)/ regulatory T (Treg) cell in the spleen of rats was detected by the flow
cytometry. Blood samples were taken from the eyeballs of mice,and the levels of interleukin — 17 (IL - 17),interleukin - 6 (IL -6),
transforming growth factor B, (TGF - B,) and interleukin — 10 (IL - 10) in serum were detected by enzyme — linked immunosorbent
assay (ELISA). The expression levels of forkhead like transcription factor 3 (Foxp3) and retinoic receptor — related orphan receptor
(RORyt) mRNA and protein in spleen were detected by real — time quantitative polymerase chain reaction (RT — qPCR) and
Western blot, respectively. Results Compared with those in the model group,the number of platelets in peripheral blood of mice in
each treatment group increased significantly, the number of abnormal bone marrow megakaryocytes in spleen decreased in different
degrees under light microscope, the number of Th17 cells in spleen decreased significantly, the number of Treg cells increased
significantly, the IL — 10 level of serum decreased significantly,the levels of IL - 17,IL -6 and TGF - B, increased significantly, the
expression levels of RORyt mRNA and protein in spleen tissue decreased significantly, while the expression levels of Foxp3 mRNA
and protein increased significantly (P < 0.05). Conclusion Jianpi Yiqi Shexue Formula can significantly improve ITP in model
mice,and its mechanism may be related to the regulation of Th17/Treg cell immune imbalance.
Key words: Jianpi Yiqi Shexue Formula;immune thrombocytopenic purpura;mice;helper T cells 17;regulatory T cells;cell immune

imbalance
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N T Tl AR A 450 nm i < A0 A6 I & Bz g LAY IR O B
(OD)ME AR briE M Ze A AE Sk B

JIgLJIE 2H 21 RORyt 1 Foxp3 A mRNA 2 ik 7K -« Bt
JINERUEB 3 IELRE 2 21, L Trizol 32 HRZH £ RNA , il 52 i
RNA ¥ B, B2 pg RNA 5% 58 ¢DNA, Fi#EfT RT -
PCRIW, L B — actin NSV 554K 94 CHAEME 10 s,
iR R 70 °C 20 5,72 CHEAH 1 min, I 24 30 1K, fe )5
72 CHEH 1 min, 45 5 L 284603 73 B mRNA A% 26 34
1, RORvt, IE 1] , GCCGCGGAGCAGACACACTT, JZ [i1],
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GAGAAAGCGGATACCAAATG, 2 [ , ATCTGTGAG-
GACTACCGAGCC; B - actin, iF 1] , GCAGAAGGAGAT-
TACTGCTCT, Sz 1], GCTGATCCACATCTGCTGGAA
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RRELE 2, 503 )5 I RIPA 2L, 3R B 4 i 1
PLBCA (LT H A2 i B 10 WL 8 FH AR & R 17 L Ik
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5235 IO BRZH LB, RS 2H /N BRUAR 24 T S 2 24 7 d
14 d B B i/ A R 2 b (P < 0..01) 5 SRR
A LA, A I A BRI T AR P L R 2 R R TR e
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®1 FHENFSNEAMMMTE LR (X +5, x 10°L7",n =10)
Tab.1 Comparison of platelet count in peripheral blood of mice

in each group (X=s,x10°L-1,n=10)

2 HEmglkg BB %74 B3 144
ZhHEBA 413.20£70.13 405.28+84.00 42072 £67.15
L 9045 U52+9.000  79.64:33.07
CEVIAY 5 TLOS£26.71 240,54 +43.24% 309,80+ 83, 547
BRALERFIRA $4 6960 TS I836 121654915 1689557367
fEha%EaT TN 13910 76.90£25.07  197.89+30.59% 24043 +48. 097
a5 EATEH TN W80 TALEI905 216373500 278,97+ 54.30°

E:H5R G BALE,P < 0.01; 588 4k4 P < 0. 05,
P < 0.01.22%2%3,H32H4R,

Note: Compared with those in the blank control group, P < 0.01
(for Tab. 1 = 3 and Fig. 3 — 4) ; Compared with those in the model
group,*P < 0 05,*P < 0.01 (for Tab. 1 -3 and Fig.3-4).
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a b ¢

a. TABA b BAA

d e f

c. BRERR RN d-f I A AR LK P HA A

A, BEZLR B. MRAEALR

1 FHENMNSHMRFAAKRERLSE(HE, x 200)

a. Blank control group b. Model group c. Prednisone acetate group d —f. Jianpi Yiqi Shexue Formula low — ,medium - and high — dose groups

A. Kidney tissue B. Spleen tissue

Fig. 1 Histopathophology of kidney and spleen tissue of mice in each group (HE staining, x 200)
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a. Blank control group b. Model group c. Prednisone acetate group d —f. Jianpi Yiqi Shexue Formula low — ,medium — and high - dose groups
A.Th17 B.Treg
Fig.2 Flow cytometry of mice in each group
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a. REAAMEA b A o BEARMA d-f ARG P HAFH
A.Th17 B.Treg
B3 &H/NR5ME M A Thl7 K Treg 48R LL 51

a. Blank control group b. Model group c. Prednisone acetate group d —f. Jianpi Yiqi Shexue Formula low — ,medium — and high - dose groups
A.Th17 B.Treg
Fig. 3 Proportion of Th17 and Treg cells in peripheral blood of mice in each group

2.3 PEREZAZ T Th17 K Treg ZHAfLL 5 P <0.01) TERFE2,
Hos (X M i, SRV A N B B Th17 2.5 BEBEZEZ T RORvyt #1 Foxp3 B mRNA FRikKE
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Ui D (P < 0.01) ; SRR L ER, & 41/ mRNA RIKKF- B THE , Foxp3 mRNA 35 1 3 (1%
FUIE R Th17 4000 00, Treg LR EIN 2 (P <0. 05 (P < 0.01) ; 5 RU2H Ho A, 4% 71 25 41 /0N B ik 21 41
P <0.01),Th17 / Treg AN KL B NG B B 3% . RORyt mRNA £k /K i E BRI, Foxp3 mRNA #ik/K

TEILIE 2 7 3, FREFE(P<0.01) JERFES,
2.4 Im&IL-17,IL-6,TGF - B,,IL - 10 7k 2.6 RREEZHZAH RORyt #1 Foxp3 HIE B RiAKFE
523 et R A Bl /N Bl 1L - 17,11 - 6, 523 0 B L A, AU 2 N BRLMEL U 2H 21

TGF - B /KR ETHE, IL - 105 R B EFRML(P<0.01);  RORyt A 1 £k K- 2 2 T+, Foxp3 Bk K
5EEAIA LR, S BG4 /MR MG IL - 17,1L -6,  FHEMK(P <0.01); SR L, 45 FH 25 21/ BRI
TGF - B /K B PR, IL - 10K FBETE (P <0.05  ZHZLRORy K [ #21k7KF i F R, Foxp3 8 H #ik 7K
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%2 %Zﬁlj\ﬁmlfﬁﬁplL—17,IL—6,IL—10,TGF—[517}(5'2
Lb# (X = 5,pg / mL,n = 10)
Tab.2 Comparison of IL -17,IL - 6,IL - 10 and TGF - 8, levels

in serum of mice in each group (X +s,pg/mL,n=10)

Al IL-17 IL-6 16F - B, IL-10
TaNRA 1151738 51901117 63.7828.66  59.06£6.25
Aa 60.34£10.41°  96.59£13.00°  131.50£17.85  30.5427.82
Bk R 4567000 0.2+ 00.56% 7952410, 50.70£9. 43
FRAZRAFHAZA  5656:9.75  83.61£9.05  98.38:19.52% 3159461
BRAARAFPHEA  SL1768.60%  76.52£10.27%  90.40£17.95%  41.62+9.5
RRAAAAFHNEA  48.35:9.30%  TLM867 8476218507 45.316.07

3 RENRIEFLEZ RORYt 1 Foxp3 ) mRNA FRik 7k F
b3 (X = 5,1 =10)
Tab.3 Comparison of RORyt and Foxp3 mRNA expression levels

in spleen tissue of mice in each group (X xs,n=10)

E2ik) RORyt mRNA  Foxp3 mRNA
=G xR 0.24+0.05  0.93+0.10
AR LA 0.72+0.06"  0.44 +0.06
B R K e An 4 0.45+0.04*  0.76 0. 07"
i M 35 AL o T AR 4 0.64 +0.07"%  0.58 +0.04"
1 I 35 A A 7 P A E 4l 0.56 +0.06"  0.62 0. 06"
TR % A4 d oy Z A & 0.49 +0.03*  0.70 0. 05"

R EFE (P <0.058 P <0.01) 3£ LK 4,
3 Tt
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P IE 7K 50
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“HAPE W DO ALE R A BRSO, i 2,
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MR JE R Z A A AR 2 U6, (LIRS ) =« “TR I,
DhUIRER T A B B IR IR E A Sy A el
G A ke A O A< e K B A 6 00 ) B DE DU I Y R I
FAEAT K AN B T KA s AT B, AS RE 45 I
DU AR 28, S 350t i g 1 T D TTP AR YT R D4
25 Sk EEL R

RN 25 S BRI e AN SIE R Ty DU T SE A L
Pk i 29y, O b IR R A R AE R T2 T
B« T A 2 250, 5 TR AN BRI AL g ik, Ry
By 5 S MW, A 25 I 55 Il T 2k, AR
KRR, A A KB TR M)
AR, R IR R AT (R 5 R R K TR, =2
Ay B 24 5 AT Je b ot 5% 0l 2% B I A, P R N 4
B Lk L, =24 —3F — &b, B AR AT kil 7 0K
b o e R s B e W1 RIS 25 SR L B
26 1, L ZE E M 5 A0 L SR I 0k a0 D) R I DR SE B IR
BH (A9 5 B I BB A R T ITP A8 A I /A 3
B, ot I RRE IR, HL2h A R /b, HAT 3 8 4 g
a7,

21 it G 92 B AR H 928 2L TTP 19 2 22 RS AL
HrP Th17 K Treg S Y fig 2% i J& H 1 'TP AL A58 1Y)
TS Th17 A0A U AE 2 BEAY CD,* T IR L 4 AR T A
AEAF Sk A 0 L — 17, 2 5 MUY R 2 0 e 1 Bl
P ZEL, HA 2 09 A B S B PRI W] RE SR ITP A 1Y

[ERSESUN T
1.0 9

0.8
0.6

0.4

c. BRERE AN d - [ I S AR K T H A EA

A R E B, it 23 (B,. RORyt;B,. Foxp3)
B4 KE/NFEREALE S RORYtF Foxp3 BIE B RixKF

a. Blank control group b. Model group c. Prednisone acetate group d —f. Jianpi Yiqi Shexue Formula low — ,medium — and high — dose groups

A. Electrophoretogram  B. Statistical data(B,. RORyt;B,. Foxp3)

Fig.4 Expression of RORyt and Foxp3 protein in spleen tissue of mice in each group
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FHZHLH o Treg Jm FA G 15 DR MY T 40 i 4, I
VR P S DT Foxp3 B9 3R AT E TL — 10 2530
R0 ML R 7 2R Ak R PR o B A R R 1 R
N2 =14 Th17 5 Treg 78 DA T AH B il 2, HoOF- ik 245
X T YE R IE B B DI RE (B 1k 2k B A B e vk
TS S A

AW R F W A 25 Sl 77 Be W] s 1TP
AR /N BRAD A I it /IR 5, 9 2 I % O A 2 2
P, o3t v i 5 0 M R R, LA ) RO
DA 7 0] A B P O e A SRS 4 SR R, i
9 25 A 7 AL B S BRLIEH Th17 (CDy *IL - 17 * )4
Ji LU A7 A A R 2] B 2k /D, Treg (€D, * CDys *Foxp3 *)
St L A5 BH S 35, $E % 5 B S 2 T ITP RN B
Th17 / Treg 4 il G 28 R A LS . TGF — B, AL - 6 &1
S Th17 200 1 S A 40 PR 7, B 2 030w i T 40
P Th17 F¢ 505 5% 1 RORyt 1% 5 Th17 40 it 4>
A7 =181 5523 o R AT B, B /N R i IL - 17,
IL - 6, TGF - B, /K F¥J8H 8 T+, 1L — 10 7K - B B %
5%, W ZH 29 RORyt 25 11 S mRNA A9 32 15 7K 7 1 & 7t
15 , Foxp3 U W S PG o $2 /R TL - 6 FI TGF — B, K7+
1, VOIS RORYUF 5% 538 # , f2 328 Th17 40 i 73k 1
IL - 17 53358, [N #] Treg 40MITN HE , T3 Treg / Th7
Y1 B G 5 O AT, T RE SR TTP A0 51 2 & i AL o 5 B 4]
Fes , 45 25 2/ RS o 1L - 17,11 - 6, TGF - B, 7K
S 24 B A L TL — 10 7K S BH S T i, ) 4 4
RORyt (185 11 &2 mRNA 4 3R 1K 7K - 4 B & B AR, Foxp3
B & T, 2 B0 ] BBl 2 B {IR RORyt 22 Th17 41
Jid R F 49 3 58 0 0 Thi17 40 A 386 5, ) A ok 1 A
Foxp3 ik , K& Treg 41 I DI RE , A1 2435 Th17 / Treg
2 A G 72 A, AR A TR /N BRIt /N P A 8 o A1 % g
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