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Abstract ; Objective To observe the effect of Danggui Buxue Decoction( 24H%M(17%) on bone marrow hematopoietic function
in mice with aplastic anemia( AA) , and explore the balance of Th17/Treg cells and the role of related inflammatory factors.
Method A mouse model of AA was prepared by combining radiation irradiation with allogeneic mouse lymphocyte infusion. After
successful modeling, the participants were randomly divided into a model control group, Huangqi ( Astragali Radix) — Danggui
(' Angelicae Sinensis Radix) 1 :1 group,Huangqi( Astragali Radix) — Danggui( Angelicae Sinensis Radix) 3 : 1 group and Huan-
gqi( Astragali Radix) — Danggui( Angelicae Sinensis Radix) 5 :1 group. A normal control group was set up,and each group was
given the corresponding drugs by gavage once a day for 28 days. The general condition,body weight,spleen index and basic he-
matological parameters of peripheral blood in mice were observed,and the pathological changes of bone marrow tissue were ob-
served through HE staining. ELSIA method was used to detect the expression levels of inflammatory factor proteins such as inter-
leukin = 17A(IL - 17A) ,interleukin — 6 (IL — 6 ) , transforming growth factor — 1 (TGF — 1) and interleukin — 10 (IL - 10).
Flow cytometry was used to detect the effects of Danggui Buxue Decoction on the proportion of Th17 and Treg cells and the bal-
ance of Th17/Treg cells in mouse bone marrow. Result After the intervention of Danggui Buxue Decoction,in the Danggui Buxue
Decoction treatment groups,the general symptoms of the mice improved,the food and water intake increased ,the body weight and
spleen index significantly increased, the peripheral blood red blood cell,white blood cell, platelet count and hemoglobin concentra-

tion significantly elevated( P <0. 05) ,the bone marrow hematopoietic function improved , and the hematopoietic tissue proliferation
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increased( P <0.05). The protein expressions of IL —17A and IL — 6 were significantly down — regulated , while the protein ex-
pressions of TGF — 81 and IL - 10 were significantly up — regulated (P <0.05 or P <0.01). The proportion of Th17 cells in

bone marrow decreased significantly , while the proportion of Treg cells increased significantly. The Th17/Treg cell ratio decreased

significantly (P <0. 05 or P <0.01) ,with the Huangqi ( Astragali Radix) — Danggui( Angelicae Sinensis Radix) 5 : 1 group show-

ing the best effect. Conclusion Danggui Buxue Decoction can improve the bone marrow hematopoietic function in mice with AA,

and its mechanism of action may be related to regulating the ratios of Th17 and Treg cells, intervening the balance of Th17/Treg
cells,and regulating the inflammatory factor levels such as IL —17A IL -6, TGF - g1 and IL -10.
Keywords : Danggui Buxue Decoction( 24 )% fi17% ) ; Th17/Treg ; inflammatory factors ; aplastic anemia;classic formula
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Yo ZRGEH T bk T 4 M 7 A A% D A8 1 IR 7 1) G B, AN TR A
T 3k EL 40 A A3 AN ) 199 5 M R, DT BROBLAAR 22 2% 1) 400 i B
TAERIMZE 2 P BRI 5 T Ik E 440 G 2
RESH B YA 6, AL A 2 IA R - 17A (interleukin — 17A,
IL -17A) \#:1k & K A F - B (transforming growth factor — B,
TGF - B) .H4I L/ & - 6 (interleukin — 6, 1L — 6) 1 41 il
% - 10(interleukin —10,1L - 10) , 4 & v (interferon v,IFN —
v) LRI TOKEZES . e T e AN 17905
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(BD FACS VerseTM, £ BD A #]) ; 26400606 11 (F3000,
H A HITACHI 2] ) 5 /)5 BRUR #5554 (LAT - Q9GM,
e R R B R A IR A A 5 B AR R B 0 AL (MI-
CROMAX RF,Thermo IEC, 25 [H ) ; 8 75 % 4 MK #E AL (JY96 —
1N, T2 EYRHE R AERAR) o
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54 IEF XA BRI A B 1 L IR 31 4
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e AR M B TR . DBA/2 /)N B8 STOHE IO F ik Ab B, 75 % T RS
THBE, ToEHRAE G IO IR 3008 s B i) A5 Ak bk L 2
RA BYHE, /b SRR 22 v (PBS) VW, B WIS , 200 H fii
Pt 3, S B2 T, B R AR B 5 x 10°/L,
YE AT Pk 95% LU o BALB/c /NRLA™ Co — y B4R, 7
3.5 Gy(100 ¢Gy/min) , 4 B — UML) 5056 B 1E 7 0] B/
R FHATHE DR BT . RO 4 h N, 2 B2 w Tk e S 4 A Uk £
21 PBS 3% 0.2 mL( FifkELANAEEL 1 x 10° 4) 5 T4 X A4l
B S5 i R S, 8 R W K S A PBS 9% 0.2 mL,
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MR E L BIZE TS /Y 2580 EIRYT, R 1 14
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FlgfE, WL /MR ER ks S Ee ik, Ea. 5
B IR B S E AR L, oK 2 R R KIET BN, M2 T
T R BN AR R B AR (L I 0L, B 3 d FRE — Ik SEIR 45
PR/ )N UM o 2 0 R MG R 6 5 [ NG 8 48 = L0 s 2 (mg) /
N (g) x10]

2.4.2 K| B RANEA kK fig A T AL NRIFIRER
B, 7350 B FHUsEes , # & 30 min {3019 100 40 53 B {0 R
SRR /0N B4 T L0 20 3 AR | L /N AR B R Il 4T B
2.4.3 HE £&EMKEEDREFHRSRET SERE,
4% I R 2, BLAS , K =0 U0 A bR A TR
AN — PHL (hematoxylin — eosin, HE ) 44 2, & 3 558 WL 4 - i 41
SURTIASAL . A BB 1 i 2H 4 A BT [ & M R A B =
T MR R (3 2 2R + JE R i 2UE L) x 100% ] .
2.4.4 ELISA #m| &8/ & TGF - 81.IL - 10 IL - 17A | IL -
6 &8 AXATF BUNEREE TWE T, B, A RI-
PA ZUE, LB 53K 60 s, B8 5 Ik 200 A R L AR A T K L
7,342 20 ming BL.O0HLH,4 °C,10 000 r/min, Z.0 8 min, %
FRDENAT HCE TR I 5 AL FE AR 3 1 19 ¥ 4, 3 IR ELISA 3
F) A VA BH AR I AR, 4 5 R 45 R4 TGF - g1 IL - 10,
IL - 17A IL - 6 B[R KF,

2.4.5 FAX AR &2 R BB Th17  Treg 48 i ) B
Th17/Treg s e -F-#5 £ AL WU/ BCE B8 & T 200 B 5 (5 fof
B PBS 22 W it K, AR BRI LA, B e & L. PBS
SEPI R AN R R LA, B0, £ BT, PBS &7
PRI R R AN R . VRSN E & 1 x 107/ mL, B
100 pL TR ,5% CO, 137 C ML F-4 , 595 4 h, 1R
P B VLB A AP, 4 CBOEMFE 30 min, B0, X -
T, B, AR FIR S, 4 CHEEIFE 30 min; 4K KN
AMR DU, 4 C, #EHEWEF 45 min, PBS ¥ K k%, 400
pL A Y A7 s B AN, ALK Th17  Treg 41l Lb 1]
K53 M Th17/ Treg 1ML #5 224k o

2.5 FirFEF &

SIS ER I SR T SPSS 24. 0 Ge it 43 A BH , 11 BTk
CHIB £ FREET (a0 £5) BRI HFEFHESRHRNE )
FEOYHT, B LELIE) LR ) o A 98 AT WP BE 3T, P < 0. 05 RR
ERAFGITEE L.

3 #R
3.1 A4UNE— AL R RE AR B

TEH X BN RIS S R 3G , B RIGEE , BhAE R A BRI IR
/N BT ShAR R 2, Rl 2R EE M R AR B R ERL RE IR,
B ORE IRK 6 HEPasf, e s JOKEmL. 5
RN B L, M IA AN L7 45 A 294U s 3 &
B VOK BN, B & FE L KOG R YR BE RS B @
WrEter P DI 5 1 HACRBGEE R, EH 3 1 4140
FREBL:1H, BWHRTER,SH/NRBTIT . wmE5E /N
FUAR T Y T W AN B A A i T R e W i, S8 30 )
FRELMAKT  WEEFS 200 B R (P <0.05) 5 519 1 : 1 44k
BHETHE 9 KR EFEES5 1A A3 1 ATFHE6 K
TG BT SRR R A L, 24 U 4 I 7 45 25 24 41 /N BRI R
A B TR (P <0.05) BT 5 0 1 HEUR I f
WAETIVINE 1 .58 1,

F 1 AAU/NRIARTTR JETR BRI (x £ 5)

20571 n K/ g JERHEAEEL (mg/g)
IEH X gl 12 28.78 +2.52 3.75 +0.36
IR AR 2 12 16.05 +2.07 * 2.19+0.24*
EHEHL:14H 12 24.89 +2.31% 2.89 +0.264
IH3: 14 12 27.40 £2.53% 3.17 £0.29%
EIERERE:| 12 28.24 +2.504 3.55+0.37%

T o« HIEH 0 AL L8, P < 0.05; A L5458 B9 0 [ 41 L 4%
P<0.05,
3.2 AR AN R At RS B A

SSHSG R0 P E N gy U RO B DE N A e DN S 1
AR I 4T 8 1 vk BE P T BRI, 22 S A S X
(P<0.05) . SEIRIN ARAL LUAE, 24U L 45067 4150 H 1
ZLANM | A | LR L 212 R B I T, 2
YA E (P <0.05 8P <0.01) . W& 2,

#2 BUA/DNRUMNAMIEA MBESEEDR (x £5)

o A4y S fi/Mg/ maEr/
(x10'%/L) (x10°/L) (x10°/L) (¢/L)
EEXMBA 12 10.15£0.85  6.02+0.53  1655+114 160.7 £12.4
BENRAL 12 3.29£0.34*  2.67£0.31%  952+89* 90.5+9.7*
BHLI4 12 5.73£0.02°  4.86+0.49% 1197 £1032 110.6 £12.14
EH3:I4 120 6.19£0.65% 4.95£0.52* * 13821122 121.0£11.74
EHS T4 120 83240727 5.60+0.54" * 1491£123**  135.2£12.6%

s+ E A IRALERE P <0.05; A SRV IRALILER P <0.05; » « SHURAHIRALHe
&,P<0.01,
3.3 HEF & FNELANEREFALREL A

TEH X RR A B BB A R 25 0 o8 2, 20 B HE S 34 5, 38 1l 240 P
B R MG A TG B BT X R 2 B R A L A
2 e 5 D S D, BT DR e T AN B 2 R G A
BRI (P <0.05) . SHITIN HRL H s, MM A1
UAL3 1 210] WL AL 4R M s 52, 2 11 X sRosi /0> , s o
LI R (P <0.05) 5 NN B 5 < 1 A BEd R
SR AN ] T e 0 e
MG R FEW T2 (P <0.01) o T3 3 ATV 2,
F3 UM R A U A BB (x £ 5)

20 5 n B ML AR (% )
I % IR 4 12 87.19 +6.02
BRI HEZH 12 45.03 +4.86 "
14 12 65.44 +5.15%
314 12 70.87 +6.534
5014 12 76.61 +6.98**

W HIEF XA R, P<0.05; A 5H R B2 L, P <
0.05; * + SHAIN B HLE, P <0. 01,
3.4 ELISA #% M & #4 /N & TGF - p1.IL -10 ,IL - 17A IL -6
B HRILKF

55 1EH 6 BR A b A AU BB IL - 17A IL - 6 SR 338
A LR, TGF - 81 . IL - 10 5 H£AXH B TIH(P<0.05) ;5
ARG RAZH LU, 2 IH MR YT 4L IL - 17A (IL - 6 FR %58
B (P <0.05 5P <0.01) ,TGF - B1 IL — 10 %& [ % ik I
o EREP<0.058P<0.01), W4,
3.5 WA 4 AA NS A N R E # Thl7  Treg 20 g b 7] &
Th17/Treg 48 i1, F 45 % 1t

T A I 45 5 R, 5 0E R AT b, AT X
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21 Th17 21 Jifd Lb 51 BH . 3% &5, Treg 20 9 b 451 B S8 K& A%, Th17/
Treg AL ELIEAH B AR (P <0.05) , ZRAGRIT¥E X, S
RO IR A L3¢, 24 T 40 L7 36 97 4 Th17 41 i b 4] BH 5 B IR
(P <0.05 8P <0.01),Treg 40 i1 H. 4 BH 3% =5 (P <0.05) , 16
IH3:1.5:1 41 Th17/Treg 4IMI tL(H B FH TR (P <0.01) , 5%
WHGHE . WS X E 3 -K 4,

4 BY/NECEHEIL - 17A 0L -6 TGF - Bl ,

IL - 10 HHRIBKT-(x £5) Hf : pg/mL
4151 n TGF-pl IL-10 IL-17A IL-6
THEMEA 12 8.20£0.91  70.03£6.54  32.50+2.65 105.12 +9.50
BRI 12 4.03£0.38"  42.37£5.05% 70.18+8.30%  184.31£16.30 "
BHLL4 12 6.36£0.55% 55.46+6.12° 60.34£5.66%  150.46£13.85%

314 12 7.24£0.63* * 611326312 53.92+4.14* % 129.34 +11.78%
EAS: 14 12 7.4720.69"  64.30 £6.53° 41.74%3.28* " 115.17£10.392
e+ SIERMRA LA, P <0.05; A SRR IR A, P <0.05; + + HHAN R4
& P<0.01,
5 HKH/NEERE Th17 Treg 40 L] A2 Th17/Treg
2P ) AR AR O (2 £ 5)

A5 n Th17/(% ) Treg/ (% ) Th17/Treg
IEH 3 R 12 13.05£1.37 9.16 +0.91 1.85+0.23
BRI IR 120 23.12£3.09*  4.22+0.39*  6.76+0.52*
EH1:14 12 19.54+2.11%  5.97+0.48%  3.29+0.25%
314 12 18.68+1.90** 7.35£0.62% 3.0220.24"*
LERERE:] 12 15.23+1.84** 8.24£0.71%  2.41%0.16**

T« SIER IR, P <0.05; A SRR BRA L4, P <0.05; + = 5
A% R 2 HL A, P <0. 01,
4 itig

A B A AR ML — i S R D RE S5 10 H B s 1 T
SR , B B AN MR AR 4 o 20 e
BUFE AL AR . AR R K R A S R, Hk
i A B AE T et I R I A B A, T T S R A 0
JEEE . XPREAYT G e ) i T 0 R A R A 1
SIRYT O TELI PRIT R A TR YT 9 45 o S 1) B R ) T A
FRHVAST & R PR R LR T b BB
S5 ML PN W, I DR 32 B A Th 5 38 2 s s 1 P
Z 3 W OB N U R R A e T K 4
Te 34  BARHLLE TS 5 AL , B S5 Bt 2R 1
KAemgRE"

MU RM I3 2 th S NS AE I 2 M0, A e R
R2Z—ZEREMCHNIMEHRIE), BRTU R TEE P EZE
HRAECE R I A 07 H R (B —4tt) ) o 4% %A
800 A4 FH o, 2877 1 3 16 5 25 19 2 bR 24 A 1, ok
A, E RS, BERVSTR I AR R I R A
SEP A FEREHE e SOE AL, AN 2 A, AR AR 1L
U U R LT U O L T TR I I
P2 N1 7 O Tk oB oo 1 L= W = | I O e s
B PR T2 09, B e b S LA I, AT A7 1 AR I, 1M S g
FR B BN, 2 AU L, AN 2 AU L L 25 BRI L 7%
RFRIMZ R, AN MR M 27 B R A
A EF IR A 00200 F) 2 A5 B R B B 1 D R
JEA LR S e ThREZE L AR5 T B BLLF Ak PO B
2 e o (o R TS PN IR/ LI B EOR . ). & W
TEE B - B KBS LA HURSY, 15 ESRT MAPK] \RELA |
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AKT1 242 005, T PI3K - AKT 2540 5 (5 53 Bl 35 4k
IR BRI . At WRITIESE , S UM L% R 65 o
GRE VR AT G 1L 2R 8 T LA RO A S R B R, ok
SN LR I T A0 A 38400 L A5 A 4 2 B AR
HE MDA, 24 UTRM LA 7 700 T 12 B B 10T 400 0 ks 4L 4
P, A1 A1 ) L 200 O A A 2 R A 52, DA AR
PRSI IhAERI K E Y . ZHANG W L 250 % B, 24 b 1M1 3%
AT SRR A AT R 0 e TR TR TR I L I 2 A TR TR TR
BE 3B A A R B, G A T T AR R R Y AR /)
BUA R8O R 24 U TR T S [ o b B 5 10
F LY O K PR R 0 LT 40 0 REL 40 1), 4 A
HHEFE AL AR N I S 2 P e A Y BT SIS,
RN LI B4R 25 23 B 1 L R T 4 B 1 R A K
38 L T/ AL 200 P B LA R Ak, ket N B P 1t/ L4 i
(R RO A K ) S5 0365 1L T/ 4L 200 i ) S 3 — 2B bR, i
HEXEIMIAE . BB & B Y Ik 37 58 i 1 A 4 o 40
A W 8 2R 5 T R B XL R VR P RS 4 (E LA G
PEZEEL, B 52 AR S I, 2 UM LA VA YT B L
(A O IR 2 282 T L E AR I PR TIE S 0 SE B AR 6, (175
I R AT SRR

VE AN e 252 5%, Treg 40 i F1 Th17 41 AE 731
LRI T, 2 SR S I A RIS e T 2 (845 . Treg 2
i BAT SR AR T, 33 TGF — B IL - 10 IL - 35 |IL - 4 4§
2R BT, 0 R RN T AN B B S T AL, BE A O 2R
T BIE GLRE A5, FRAR A PEBA A 2 . Treg 4S5 £ Ff
B e BE VRS R R R R, B G i A LA 4
FETHFIAET . Th17 20 BA A 5 485 5 B ROAE T, e ik
SRS IL - 17A 1L - 22 |IL - 17F 5 Z R0 40 R 7, A S
PRI ML B R SERNE AL AT R R R, IL-17 5
FARGE AT, T B A0 MR TNF - o IL - 6, IL - 18 254
KT IR RAE RN 2 7, Thi7 425 20 B S5tk
Pds B PSS RE MBI 1 K A R . Th17 4 AN Treg 21 I 7E
AFRAS T R R AL 2, S S A, AR B A
EHGEEIRE. 16 TGF - B EAFF, ¥4k CD, T ik L 40 i
534k Th7 20 sz B , Treg 20 /0L AF 358 5 24 L
TR B2 52 0 LN, A VR 20007 20 M 43 b K IL - 6, 154t
TGF — B {1, 7 S014h CD; T kL4 i 434k i Th17 Z0 i,
Treg ZHMIMEAFFIM G > P A BRERGEFE i 2 s T fig
S T I U 0 T S B R IR O, B B L AR v
FEAE IL - 17 \TGF - B.IL-10.IL -6 IFN — vy TNF - « S i
AN TR Z5FL . Th17 40N Treg 40 MR 1A B REMESE i
¥ 1ML 20 i S T RE M LR 1 32 25 T 20 i >, Thi7 2 s i
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