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Effect of Qinghuang Powder Combined with Jianpi Bushen Prescription on HDAC1 Gene Demethyl-
ation of Patients with Myelodysplastic Syndromes GAO Fei', XU Yong-gang®, WANG Hong-zhi®,
WANG De-xiu?, ZHU Qian-ze*, and MA Rou® 1 Oncology Department, Beijing Chinese Medicine Hos-
pital Affiliated to Capital Medical University, Beijing(100010) ; 2 Hematology Department, Xiyuan Hospital
of China Academy of Chinese Medical Sciences, Beijing(100091)

ABSTRACT Objective To investigate the mechanism of Qinghuang Powder combined with Jianpi
Bushen Prescription in improving peripheral hemoglobin of myelodysplastic syndromes (MDS) patients.
Methods Totally 30 MDS patients were recruited in the hematology department of Xiyuan Hospital of Chi-
na Academy of Chinese Medical Sciences and Beijing Chinese Medicine Hospital affiliated to Capital Medi-
cal University from February 2016 to February 2018. The patients were treated by Qinghuang Powder
combined with Jianpi Bushen Prescription for 6 months.Blood cell analyzer was used to determine the
blood index before and after treatment, the methylation status of HDAC1 gene and the level of HDAC1
MRNA, HIF-1a mRNA expression in bone marrow were detected by BSP and RT-PCR before and after
treatment. Results In 30 cases of MDS bone marrow specimens before treatment, the HDAC1 gene
promoter CpG_1, CpG_5, CpG_12 and CpG_23 showed high methylation status, which were 58.67%,
85.67%, 63.89%, 71.63% respectively. After treatment, 4 promoter of the HDAC1 gene mentioned a-
bove showed low methylation status, they were 0.67%, 0, 1. 33%, 1. 33% respectively. After treatment,
the relative expression of HDAC1 mRNA increased by 4.9 times compared with that before treatment
(P <0.01); the relative expression of HIF-1a mRNA increased by 7.5 times compared with that before
treatment(P <0.05). Conclusion The mechanism of Qinghuang Powder combined with Jianpi Bushen
Prescription for increasing hemoglobin levels is to make HDAC1 gene demethylation which can increase
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B B8 3G A 5 W 25 5 1iF (myelodysplastic syn-
dromes, MDS) J& i Il T3 Ifil T 40 i 18— 2H 53 o P
8 R BEVER , KRBV BE R ML R B 7w, B
A TCASGE I XETG P Y I 200 AR D | v XU ) Pk AR
F A RS 5 L BRFEBIF T 2 W, 4 o HOB & e
A 5 e PR A AR AE 70% LA B2, 347 MDS
AR, HANE I E AL RBC L HGB 1K & 5
PR B EAAHLRA A . AW 7T LA 7 2RO
TEMANE T 1Y) MDS B8 35 S F SR 4, 3 3 K il v o7
HiJ5 HDAC P AR S, ¥R 1F HDACT JEA X
T B 4175 5 I -1 (hypoxia inducible factor-
1o, HIF-1a) mRNA F3k52 00, DL 8 /R 5 BHUK &
AN E 5 $2 7 MDS & HGB #Lil .
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20g #1109 LuwiF30g #ENE15g #id
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10 go /K B fl, 4 H 1 /1, 70 2 IR, Bk 2y &
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2 NG R G AT AL BRI LAS AT A 548 7 %8
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5 WEHRAR LTI KA HTIR YT RS IR
i HDACH JEp B L AL 5 00 8 HDAC1 mRNA
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5.1 RF51L# EZ DNA Methylation-Gold
Kit(ZYMO /A 7], catlog D5006 ) ; DNA iifk [m] i 5
A (U RAR AR A R A AL 5. DP209-03 ) ;
Taq [ Platinum Tag DNA Polymerase, High Fidel-
ity (Thermo, it 5-: 11304-029 ) ; p-Easy T1 Cloning
HAREZ AN & (b 2 XS YMEARFRA A, it
5:CT101-02) ; Trizol & RNA $2HUR7 [ RARA: LR
Fe(dt50) A R 2 7], it 5 : DP405-02 ] ; PrimeScript
RT reagent Kit with gDNA Eraser: TaKaRa
RR047B; SYBR Premix Ex Taq II ( TliRNaseH
Plus ), ROX plus: TaKaRaRR82LR; DL2,000 DNA
Marker: TaKaRa 3427Q. NAS-99 4} )¢ ot J¥ it
(ACTGene /A7) ; BC-subMIDI H jk 1 ( Jb 50 A b4
PIHARAHBRA ) ;Verity PCR X (ABI A F]) ;HW -
SY11-K &{H i 4875 (Tomos Biotools /A ]) ;43
Y66 EE T : NanoDrop 2000 Thermo Scientific ; %EK
UG Z %5 : Tanon 1600 F i K RERHE A BRA w5 266
Exw PCR 1%: ABI StepOnePlus Applied Biosys-
tems,

5.2 WEARFEREEL I A HDAC Jk [ 2k
1k ] DNA 57 & M MDS 35 8 88 o 2 Bk A
41 DNA , 550t BT DNA & & M4l EZ
DNA Methylation - Gold Kit i3] & #17 WAR FR = 4k
BItaifl, BT -20 CORAF . RIEHEHEFIIE
B Primer 5 #fFsctg 1 90F G (£ 1) . PCR
RWARF R 25 ub, &4 5 DNA BEAR (7B 5 1)
2 'uL, Primers (10 mmol/L)1 pL,dNTP(10 mmol/L)
0.5 pL,Mg®* (50 mmol/L)1 uL,10 x PCR Buffer
2.5 pL,Taq i 0.1 pL, A ddH,O % 25 pL. fEIF
ZH0: 94 CHIAENES min,94 CAE1E30 5,55 “Cil &k
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305,72 C#EfH 30 s, fF¥F 30 ¥K,72 °C 5 &
10 min K PCR W =44 2% BRI, Ve , 1
FH DNA glifb a1 e 500 & 264k 7= 4 s B gl Ak r= it 45
SR Y . BSP 4734742 HDAC1 JERH 5 3+ X
(1) CpG &AL, & T £ 4 CpG i (CpG_1—
CpG_23) . RHEGLEEN 7 Xt —~ CpG v 14 iy B 3
FCRSHEAT 438, B AEA 10 Aok, 1 CpG
PSR SR B CpG s F LB % =
ZAL AR CpG e REEU R SRR (10) , 971 1
Ja 8T IX CpG i s ALY B BHPE R (% ) = H 34k
i) CpG i 55U/ H CpG Hi 5% x100%

F1 HDACT L T ILALS | 455 B dy 484 H BEK
EIEIP2 S 34FAI (5" -3") eI (bp)

HDAC1 A F:TTTATTTGTYGTAGATTTTGGTAT 388

R:TCCAACCTCAACCTCCAAAT
5.3 Real-time PCR £:{lll HDAC1 mRNA %
ik HDAC1 517t Invitrogen A H &G, 514
W2, R Trizol & RNA $2BURF HHFTHEA RNA
PRI, SRR HRAEH P S UL B B R4 T . R SR AN
FETEAT I RNA Y BE N4l BE . SR I i s i) & i
cDNA S5 ¥ r cDNA FE 543 Rl & Real-time
PCR Wk % ,7F Real-time PCR Y I-##4T PCR %
I, PCR W &F 40 F:95 °C,30 s;40 4~ PCR 1
[95 C,5 s;60 C,40 s (WD) 1. N T HL
PCR =W e fi th 2, 434 [ i 45 o )5, 4% (95 C,
10 ;60 °C,60 s;95 C,15 s) ;M 60 CZE18 hnHk
#] 99 C ({¥#% A 3hik17-Ramp Rate }y 0.05 C/s) .
HFES Y B 5L RN 24000 17 Real-time PCR
SN, BEFEARIN 3 ANE AL, BOF AR A & 3k
o BERA 2 R T,
%2 Realtime PCR ¥ 345|975 P 38 i B A

EI/E S 5197515 -3") FrBelJE (bp)

HDAC1  F:GTGGCTGGGTCTTCAAGGAT 96
R:GCCAGTGGGAAGGTACGAAA

GAPDH  F:CCCTTCATTGACCTCAACTACATG 115

R:TGGGATTTCCATTGATGACAAGC

5.4 Real-time PCR £l HIF-1a mRNA ik
HIF-1o 51¥7EdE 58 Invitrogen ARG . 5190
3. HARPIER 5.3,

6 itk R SPSS 19.0 A T4
Tt THEEVERER A x £ AT ST R s SR D
XPFEA t K30 LU R AL Z (BRI RS 25 5% T it
K6 257 R FH XU K 5, P <0.05 42 5K 4 it

&3 Real-time PCR § 359751 Je 3 Jr Bk JiE

ElLZE s FI9FFI(5" -3") Ji B (bp)

HIF-la  F:GAACGTCGAAAAGAAAAGTCTCG 124
R:CCTTATCAAGATGCGAACTCACA

p-actin  F:ATTGCCGACAGGATGCAGAA 150

R:GCTGATCCACATCTGCTGGAA

5 R

130 7l MDS f& 34 36 97 1 J 40 A 1 WBC .
HGB .PLT Lb# (% 4) SiRJ7HTHLE, MDS # 4
T O A il NS 7 3R 9T S5 A il WBC  HGB |
PLT & &7+ (P<0.01,P<0.05),

Fz4 30 {7l MDS BRI SN I WBC \HGB |
PLT b (x s )

B Bk WBC( x10%/L) HGB (g/L) PLT( x109/L)

BIFHT 30 2.97 £1.27 70.28 £17.31 44.44 +47.62
wIrE - 30 3.62+1.61 103.52+37.84 64.42+59.30
P {H 0.004 0.000 0.036

2 HDACH B JE g+ H AL BRI o i b s (%
5,/ 1) 1€ 30 il MDS & 677 1 B 86 An A8
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_23 i R RS 2T BRI A R AN B T IA
J7)5 , Lk HDACH G 31X 4 AR A A 2%
HEALIRES , 22 R A S22 B (P <0.01) , i 4% 19
A~ CpG i sUIRITRIIG H AR WL 2B 1k

=5 30 #l MDS & AITHI )G HDACT £ [H
Jo BT B AP L e (%)
HDAC1 J:H G 3hFIX

i ]
CpG_1 CpG_ 5 CpG_12 CpG_23
IRITRT 58.67 85.67 63.89 71.63
BIT G 0.67 0 1.33 1.33
t {8 23.54 48.30 25.72 26.65
P { 0.000 0.000 0.000 0.000
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FH 25 38 5O £ R X MDS B 5 OE R B E
CD34 " 4ififs CpG i i i H 34k 22 Rk A7 40 #7, e R
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2 5 F GeneChip Human Promoter 1.0 Array
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Reynoso-Roldan A %' 7 HaCaT 4t Jid i & #i,
HDAC1 "t HIF-1o f5 538 P& 34 HIF-1 i
SRR,
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MRNA Fk 10, 45 5 SR # mUse & (4 5 o nl
RN HIF 1 13835, 765 — Tk
FEH, B TSN AT T IR RIS HIF-1 o SF-3458
TG, 45 SRR R HIF-1 o S48 650 B B804 Y7 B
ST R SERIR ST A S F WA AT O 5 mT B e 4
il HIF-1o 235,

W E AT 4 BE 5w R xE N HaCaT 41 i
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HDAC1 Rk, B iRl s 4 i, HDAC1 A%
ISR, Li YN 252 BF5E A 508 5+ NADPH
AL BREANZRL AR 22 18] A AR AR FE 400 1) Al 2 B P2 AL Bl A

W, FEHIF1a EAR R, WAUHGE , MRETEE
i HIF o ERNE S PR 252 44
PLESEIR, 3 e w0 A il b Sy 42 = MDS B E Y
HGB w] e/l ifil &8 3 F Ik HDACT JE 5 1 LAk 7K -,
P5Z HDACH JER FRBFTIRE, B HIF-10 JE K 7% 5%
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