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Abstract

Modern medical research has found that traditional Chinese medicine has made remarkable pro-
gress in promoting hematopoiesis, and a variety of traditional Chinese medicines can exert their
hematopoietic effects through a variety of complex mechanisms. In traditional medicine, the hema-
topoietic process is thought to be associated with the production of Qi and blood. Studies have
shown that many traditional Chinese medicines and their active ingredients can play a role in pro-
moting hematopoiesis by protecting and promoting the proliferation and differentiation of hema-
topoietic stem cells, regulating the hematopoietic microenvironment, regulating hematopoietic
growth factors, and activating hematopoietic-related signaling pathways, and many TCMs are ex-
pected to become good preparations for the treatment of hematopoietic diseases. This article re-
views the hematopoietic mechanism of traditional Chinese medicine, as well as the Qi tonic drugs
and blood tonic drugs that have been found to promote hematopoiesis in recent years. The com-
plexity and diversity of active ingredients in traditional Chinese medicine make it difficult to study
their mechanisms, and the standardization and quality control of traditional Chinese medicine
needs to be solved urgently. With in-depth research on the active ingredients of traditional Chinese
medicine, more and more traditional Chinese medicine preparations are used in the treatment of
clinical hematopoietic dysfunction. In general, the research on traditional Chinese medicine and its
active ingredients in the hematopoietic process is deepening, and it will show broad development
prospects in the future.
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1. 5|15

HUAREE 22\ 3 I 2 i 1 Bl i o 4 8 S VA i AR et A, X — R AR R R 52
AR R A S I R . RIS M AR G LA AR A MR RS . ARG R A,
MR BOA Y S U R B OG . FEPERaEr, /37 A “ I RUERFE arilsh AT . AL
BN, ML TR S AR B . S MR R E Y], W DU “ O8Iz b o “ iRz
BE”, AREHES MR AIZAT, MU SEREEY B AL . BRIy, GRS A AR A R, RIFH)
SR TG MR RE L, FEE DAL P AT SR e, A% 48 b 24 S A 1 230 3 1 F) 52 0 328
W2 BIRF M EA . WHFHE AL R T o 2 (i Mo A b AR AL A S A . AR 2 — 2k
X3 LA S 2 M PR AR I R 245 K AR SR LA R PE R 20

2. PEG{REmALH
2.1, AP RAREE I T 4RBEIETE K 53 4L
3 1L T 4H A1 O 1 R R A LB BRI AT PR A, RERB I A0 5 R FF B B AL, LA
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ICTE R MR A0, ELARHE AR A RS RANE[1] [2]. AR R KL Re I R 4ERRE I R 4t
AT AT RE, B OR MR S i, T4 i M8 B RS TN RE[3]. AnAT P, JELexh < b
ZGRENS DRy I I T 20 T R I 5 e oA, et ad i SRR (KA PPt AT

22. PHEMNSFE, RFSOHFERE

HBEIE LAV E G T4 3G 5 . LA R S 3 B, BE S CR 7 12 1l 40 il 40 52 A0 52 A TR
FHRE, RIEETARIEREA AR ARy a4, 3R A0 T4, SR, m
M. PR, RN, FERTAAR . PP TR S g ) ARG B R L E R R T B RO 8, 3R
AR A AN B (I R AR L 2T i i 1 A5 MR (CE KB 7 40 R 1 55) 4 R [4] - 5 WL
Xof i AL 72 A A A AR K R T SRV T R T 2 (Colony-Stimulating Factor 2, CSF2) . 214 it il 4 X -1~ (Eryth-
ropoietin, EPO) A ELAZ% 4 il 4= K & & Al -T-(Megakaryocyte Growth Development Factor, MGDF)%%, %t ifi.
TSGR A E B E B CR TSR AL A B i 2R A, 4ERE T 3% oA e e [5]. & W
BRI AL PRI A DR 5 A 25-6 (IL-6) A 3R-7 (IL-7) S 2 (TNF-0) FT A 2-15 (IL-18) %5 [5] [6] -
Hh 24 ] SR A I RS A R AR B R T AR A DR A R A0 AR 2 PR 5 T R TR R IO R

23 BEEMEKETF, BEEMEXESERE

AR KRl SR 2R aE G, BOE NG SIEE, 2m ORI A RN . F
G IMAR IS S B R 140 X 7/ R R I 52 1 (Stem Cell Factor/c-Kit, SCF/c-Kit)if 14 . filf 5 FE UL
3-J i/ (1 B (Phosphoinositide 3-Kinase/Protein Kinase B, PISK/AKT){E 5@ Janus JlHE S5 5
- B 33805 TR 7 (Janus Tyrosine Kinase-Signal Transducer and Activator of Transcription, JAK-STAT){5 =i
#% . 1K1 «B (Nuclear Factor kappa-B, NF-«B){& 5l #% . Wnt/g-Z34 & [ (Wnt/g-catenin) (5 5@ . & IF
A K B H H(Bone Morphogenetic Protein, BMP){& S ifii#% . Notch {5 5@ % p38 22251k & H I (p38
Mitogen-Activated Protein Kinase, p38 MAPK) {5 5 il %% . WA &I, SCF/c-Kit {55 1 % GE 5 1 5 i if T
1) 18 R B AN AL TR e, AR IR A A2 B[ 7] [8]. PISKIAKT {5538 I TG ml g 1k 3¢k I A IfiL /AR
AEK[8], TE 5T . RS ACEI9]-[11]. JAK-STAT {5530 B (0380 vT (ks 1 4 g Az
HAT A M ) G55 [12] [13]. NF-xB A5 530 B R 0E 7T 5 3 12 P PRt B A8 4k, f £ 10 200 1) A2 ol %
BEIR[14] . Wnt/B-catenin 15 518 % 1] {2 {5 1 I 24H i 1 455 2 1) M 20 1% 3 404k, AT 4 5 06 I () R e Al
M4BT [15]. BMP A5 53 B AT O I 20 B S I OA B R IERA R 5, 4ERF B IR0
Kok BE 11161 Notch 155 ] 5 HiAh {5 S8 B (U Wit 15538 ) A0 B/ F s i f i F2[17]. p38 MAPK
5 R RO AT AR I I AN SR AE OB T IS TE, B 4ERR IS M D) E[18].
3. AFRELERAI S ILZE

VFZ AN L AP 25 HAT i A o
3.1 #8H

1) ®E

AR, MG R 2 P RE Tl I S Wnt/-catenin {5 518 I B H2 O/ 41 L2
WRAST 51 R BB REI, RS T AR A IE M RE[19]. AA BRI 2 hE T Bl FOS 2
PRI () 2 LR R 73 L 40 S Sz A0y 5 1UR B RE I [20]. SRS BE AT IEd (2 BMPY HRIA T 3 E
HE 1) 70 o A MR K 3G 5 5 o4 [21] . s HEREAS IR I W0E PIBK/AKE {5 5 B (e ik 12 1M 20 B A AH 28
IS [22] . B EE2 E T I I T Rk Caspase-3 {5 5@ B A EAZ AN MR T2, A G2 it B BE i i) /s
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RS MYy Re MK [23]. FFFLRIN, B2 rEd (et EvEgife . BRI . WIORGEM . T ke
i B kEGRH AV R AN RIS, 15 S 2 AR T AL I TR SRIE, BSENLA REThAE, I
o E REGIOA B, AT (R 2R I 4 ) R B A SRR [24] . ST A SRR Y, B RS RS MR R B R
(Astragaloside IV, AS-1V) BEWE B i 35 AKT/GSK-3p/4- & (15 S IEEk, (e 88 M A4 m, Mo
HBEM AR, ¥ 00E FRP R AR RIS, i 20 i ) B4 FE AN 34k 13 R AP I 45 E[25] . SRS mdat
R T O 5 T 0T PR TR P DR ) 3R 1 i e 10 4 5 B8 58 A P 2 [RD PR B, i — 2D ki
ML[7]o B EC R AR IR FE I 5~ (TNF) . E 1 3R-6 (1L-6)55 ZRE K7~ HRE 1, 9804 %o 12 Hfi 240 i Fr) 44 o)
PEF, ARk I S RE MR B [26] . 5 1 2 B vl 42 i 204 i A 1 2R (EPO) I /MR 2B 7 35 (TPO) %
I I AR R BRSP4 R IR A= B [23] -

2) %5

AVREY], SRR 502 2R E S f-catenin {5 Sl EE, (LB Bl L1400 i) 85 58
E[27]. 1 Z AP I T B0E pb3-p21 5 T ilEE, AR 511G T g 2 28] . HA] i
I TR AR £ 2 B A R 2R (EPO) /i, ik I Th RE[29]. 52 ml i i PRAR IR IR FE A T o (TNF-ar) . FI 40
36 (IL-6) H4HMINZ-18 (IL-18) S 40 PN 1 1) 2R3, 7T %)% RS, [A1H 2 i f il 1. D) RE[30] [31].
FE 25y B S B K 3R 2T JE I 0 PISK/AKE 15 5 B IS, ORI A S 52 B A R 7, R I
T4 i M Th§E[32] BFFCAIL, & n@id ] CDKL/PDKL/A-catenin {55 K F31L, T4
JEIH, ARk M2 B RG 5E, ETA E i A f A R 2R [33] . S IE R TR T T e - i - B
(HPA B FINEZ), (31 MUAH DGR IR 20 b, TB]422 5 0 I 200 M 9 A B [31]

3) IS

TR, TSRS 2 — NS 2 1F Rgl Al 55 MAPK {5 51, e ki i 40 i i3
FAR AL, BG5S MLRE[34]. PEVES I B B T ReiE s i) GSK-34 Bid e, ik id i 40 f i) 3
B A AR[35]. TPEYES (15 2 B o) Re % 1 20 40 AR i R (EPO) I 7 i, (RS 4B M AR B, B0t
MINEE[36]. PHEESHIETEN Y2 — NS B 21 (PDS-C) @it il GATA-1,GATA-2 FEHFILKTF,
BRI PEIR S, (R BRI M Th RE RO VK E[32] PUEES TG ME R AN S i1 vl 3 5 o) B S AL
(U A A B A AN Dt H KIS A G55 B 2k, PRARSE B B, - T4 ik it ML [37] [38]. A ¢
R, THEZEH Rbl F Re v MEZZ s RAGMFEIR, ARLIEEF EEIE MBI [39]. Tk,
PE 2 R % (2 13 40 B IR - (il Th A Th2 e S S B AH IR F) R P= 2k, (675 75 v S 70 3 0 S 5 D) e
IR, Refeihis i A2 1A k4740,

4 \N&

NS Al o o A A AR S B0 S AR (PPAR) (5 il i, (22t B3 I+ 40 B G BE [41] .
NSRS Wntg-EINE ({5 5@, (2ibid i T4npssss, R m s, A s i oh#E
[42][43]. A0 T i 1F [ AMPK R PISK/AK 254 Fig 1 2505 Sl Bk, 7614755 40 Mo AR 1 A
FETE R RIS, (RIS A R [41] [44]. ASHRETERNr AZE1 Rbl Al #E A fEH] T e 5
FEBE(NLK), 1RHE20 20 M i 4 5[45]. A2 245 Rgl Al i ie B i T s ot Sk < R4 M (3 1, o Jop
WOAEE, LIRS BERE M) EE[46]. AZEH Rol nlEIEI(E SRR T 143, FRARE SO
B SRE IR SE, WK I TS0 M I T RE[47]. A SR M i o (W N2 B Rol) il (e gk 3t =
-y (IFN-y) 54 B R ¥~ (0 73, B4 NK 2B ) Dhag, (ki f g0 i i) 2 ik [48]. NS g NS Bt
Ro1 4 < 30 ml e ik g k200 M DR PR i, 9 R SRODR 200 B FR) G 28 IV 255 s IV, A s . =4 L 7 1 200 A A
FAERI[49]. AZ B Rol Wl B0E NRF2 15 S, 34 5man Mo S0 ROBIR i 520, OR9 36 I 148
i& Py E[50]. AR H s BUE R M TS S8, FSMEaE T, ks e ks
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FRALTE AP OA S, R M [51].

5 BR

WHR R, EARAEREY JAK/STAT. Wnt/s-catenin. Notch. TGF-g &£ F s 5@k, 2tk
41 8 5 AN A3 A [52]-[54] . AR R E i i i3k A A o T A A R (IL) S BRI R BE IR T (TNF) 55 £ Fh
SR, I 4 PG B A0 A [55] . AR B A B T SRR, IR E A RIS A
JHT, AEFEG AN IE 268, SRR MM RESE 1T [56]

6) K&

WEFUR I, /K S Tl WO AU 3 X 1 (HIF) 5 = 18 B R R S L 4 A= 1l 3% (EPO) I R IA
MR BT AN I 4 R [57] [58]. AFEHUIE B R I @ i AT BRI, dERrkifase i,
AT SEHF LT AN B AR A B [58] o A B P e o 410l — S8 ZBU(NO) AR B, iz NO BTG, B AIRHTLAR 28
SRBE,  WNTTT SAy3 L 200 B A BB (L B 47 R PR35 [5 7]

7) YRk

TR I, VOR300 O 1 AR A A4 3 B 0 16 32 44 (Peroxisome Proliferator-Activated Receptor,
PPAR)(5 S il Eg s i iR AR, CCENTIE TR, [MEfE ki MIhRE[59]. AWFARM, VW IRI T
AT M P 2D AN AT AT R, R I A P60, v ikl B 5 S e AR M (G T 4miffu A B
S ) P V5 PR S SR AT LA ) S S R, TR (Rt R A I I AR SR AR B [61] 0 YD I FR) R 26 ple 4 T A 1 2
RGP, Bl BER S OB, AERE R IR G 1M [62] .

3.2. # Mm%

1) 3A

AWFRE, M EZIEER 2 — LA 2P E I EUE PISKIAKT {55 18 P e kit i 20 i (1)
BEBERN AL, AT e 40 A R [63]. S PE T 40AR(Treg) MBI T 4088 17 (Th17)2 %% R4
PP AP T 4UM AL . Treg 4R 32 2267 ST 40 e )l S, By 1k S B )k Ao 1 Thi7 ZHp i) 2
SR S S N, 0 HAE HEAH 200 T 0 L B SR e R PR B A o R TR )T T AR R e R FRAS .
T 2 1 e OB AE B Ty 1B T4 s a2 . AR RoR, MAZ R iy Treg F1
Th17 4HfEfI L], HERpis i T40MrIThRE[64]. Lhah, 4052 FEEH R DL AE 08 IR AL NI 5 | I i 1f
YA IERE, AT 4R IE 5 1 M D RE[65] . 4 VH RE % I8 i R0 2 F i it PR 7 (19 SR IA R mind i ok 72 . A
FERH, MR ReR N EPO (/KPR AL E LT A B ) A i [66] o 24 VA P S 8 it 438 ] s i 2 3 1f /)
BRAEBCER (TPO) = A, ik /MR B AR i, 523 1L IS AR [67]

2) Bz

HIF-1a & —FE A% ST, NF-xB 5 R0E R B VA DG . X P AME 5 30 B i B es v S350
BEPR B RRAL, H0HIE TR ZAHL B A0V M A7y 2 — i BE 22 Wl T X (5 S od o, o B R
TUEREE, R 2EiE i 4 P 3 5 23 Ak [68] [69]. BFFTRHH, Hhis 22 BE n]d i (R dE i 2040 M 2E %2 (EPO). ik
411t S 74 53 R (G-CSF) S5 Se 41 Jfa PR 7 (1) 3R 08 , 8 35 18 366 I T4 P P B 2, R e ik L iy 21 4 e
F1 4 % It /ISR 5 s B L A PR 434 [ 70] [71] o BT IR B A 853 (P AR P, md et A S A 7 38 e 7
XPIE M RGN E, KR IE T 20 i ae[72] .

3) B%j

AWEFURIL, EATEAR AT O % E R 45 & B SR AL A S 32 8 B 1 3 (NOD-Like Receptor Protein
3, NLRPI)(E 5 i, W RAERN, (LI A sE (73], JELLRF FE R, EAT 2RI fE
A2 3E VG 200 AR 2004 T A 4B A 2R (L) R 20 40 A A= il 3R (EPO) &5 — 28 5 3 i AR DS O 4T IR, 486 s af.
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THRE, ARk B Hh 1 i 200 B RN A A 4 M P 21k S 3B FE [74] . WFFTRIN, AT 2R Hh 1 2 0 il o RE 5 3
I PIBKIAKT {5538, e kit 40 B iR 3G BE A A7 Y5 [75] AW AL II, A5 25 1 R o 3 29 1 1
5245+ (Paeoniflorin, PF)F17A5 245 N g (Albiflorin, AF) R I8 i 52 = 8 Hh A2 IR 7 (G-CSF) R i g -
4 0 B 7 IR 1 (GM-CSF) /K-, (it B B U 1) /) B 1 B I D Re ) P [ 76] -

4) B

AR G ML) — /N BRI 2, B0 B ARSI s T4, f HE A . —L
WEFER I, Bl L A oy Be BT B 1 R, /S A SO 3 I i 4534, DR s of 40 B )
INRE[77]-[79]. WEFCRIL, BIREA G igsm iRt Reasfeit g me, SEampLaAont o FUdim
RLEETT, MG AR T R AF N EREE[77].

5) fES

WS I, AT i 5 S U ] d e B BB AP SR P 0, Y AR T S BE A AR RE T, B
CLAAR. EVANRRT LN AR R [80] . AN £ 53 & e AR AR 43, 3 2 5 8136 1L R 7 (1 433
WEFE R I, i) B 5 1) 3L Bl o) 1T e il I o5 A MR X D e, 4 v XS 3 i ) SRR [81] . B A% 4t L
S ML /INARA R AR AR B, LB R oA B T 5 T I /N P A i 7T 1 PR B 4 i B0 v 3 3 14
B 20 B ) B S A, (R /IR PR A2 B [82]

4. Hitp{@i&Eimhzs

BeAh, SRR ORI, M. H . JEIRAL . R, R, PRE. 8. #hE
M. L2y b=, ARER B, KT, Loy, EPEPARRAREnEM.

5 P SRIR

JUE AR IE AR 7 R A MR 77, (BB R i i 2 Bk E e, s PR )
RN 2 FEAEAEAS LU AR ST AR A R LUK, mP 24 (0 b o AR o B ] I e 75 g ke, DA ORI
Wi PRISEFH () 22 A PEANAT 2 o Bedh,  nfffe e R B UGB 2 25, DAHES) i 25 1 L Bt
J&, it~ EEIRE[83]

6. B4

Hh B2 25 1E et a5 T B AT A A B SN (R Se B i . I 2 AL, X R 2 BE S R
F-ANML IR B TEAN o34k, B TRLLAH AN AR A e A NS 2SR O RIS, BROR AR 2 (1 24
) R4 IS e PR I Eh BERRAS VAT o A RIOR L, A 4 rh 24 B H Pk Al o0 A 38 I R A v (R F T IEE AN
Wik N, B R (AT SR . E BAREG B A0 TR 3%, BATRE % B 4 s B A b 26 Gy i 3 af 2
RE, AT YA P BRI BUR 10 R AN SN . ROk, BEE T FURIIR AR EOR BEL 2454 38 i 45
SR MDA SN, RO BIAR S 22 A B B AR 7E

ELWMEB
HrEEZEE R HYA X H A RFE 24 (2020D01A129) .
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