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[(fZE] BW HAITRETHET EHM A G0Rm (AML) 8T RAERME . Fik 48 ANSC Lz
DRMAS AT GE, BRE, FARET A TA. FARET AN TH, HH122, hEads, Aei
2800y FOR A B 58 AL T 200 cCy “Co & F BA G, BAbRiEH AT 28 A K B89 KG-1a 28 #2 1X10°4~(0. 2 ml),
I AMLADRER 1R EEA AT @ PR TAEZERER0 Iml#EE, AREFHALHHANRATRE
A 1.73 giml 89 FF BT 25 R 0. I mlBE R, FHIRE T A 377 200 R T IRE A 1. 43 g/ml 69 Sk & F 2% 35
FHRARO A mIEE, SMHFARFT2R, £ 28K, AL R—REL, FamBLREa R
A B, FTHR28XEHAMNIIEA ML (OiEamintst i, itk a. hmitik); KA HE £ & xR
DNRIF. I8, BHRAsmE T, 5K Western Blot ik, #0528 R & F4N B P Xk 248 %%
s AMmxEA L (Dipl). kKRS ELEEG 1 (Fisl) ALK AEARNKXE G PTEN #5488 1 (Pinkl). E3
2 FiEBEM (Parkin) 2k KF, R a4 0K AHEH83.33% (10/12), #A 4K 25.00% (3/12),
TR P ATy 4L 66.67% (8/12), FHRETF HIFH A A 41.67% (5/12), 2F B A%ITFEL (P<
0.05), BRI RBEE. MERE. FFAEZLL P -1 LG fosmam ie iz 8, ARAEZA 27 28 Mk 3R, AT MR 22+ L4 /e
EE IR, &M T IR B RE . PR AT R L0 4R P & e R 4m IR R 3 R PR AR, R R4L LR S M B
BB, AP IARET A4 FTURER AR, STEOME, L& RN A oG Ml itd, o
axkg. JﬁI'J‘*&‘i‘}'ffﬁiVX&’?}"’%ﬁDrpl\ Fisl. Pinkl. Parkin & & & ik A% (P<<0.05). HAERAE, i
Vi Aoy Y8 e JL e STABTEAR, 4t G | e ARG SOA BB B Drpl. Fisl, Pinkl, Parkin & @ & A 7+ ;
FERRE R G G M SARAK, i B G RO AR B Fisl. Parkin & @ Rk A5 (P<
0.05). FHAR%E V720 08 @mIE B T A RE T A5 48, FH# Drpl. Pinkl & & &k & THAMREF
FIF I (P<0.05), &it FRETFTHRGKEAMLER DR A GRS BTR, KEFE, MBI,
HHALIRESY, AR EFTHA 5 AR THZ0E TR EmEE, EH TiE5 A& ERS A FH
2 EFm R £,
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RAE, R SORRBR I AR IR S B B
i, RALRRAE T SRR A rEEZLH PTEN
7 T W B 1 (Pink1)/E3 12 % i % #§ (Parkin) 4
S I, Rk RS [ IR SR 7E AML
(1) A Jpa L o n] B 2 4 T SCEEVE .

FHRRE R E T (SRR - 55 IERBH
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FFEE () TR s FH 7 2 I3 . B RO /0 T BB VR
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5 2021-51),

1 #ZREAZE
1.1 @S5y

KG-1a 4 OB R 111 AR K2 55 6 15 B 10 98 e 5%
B P . SPF ZMEPE NSG S Re B /N L, 6~8
JAly, AT 18~20 g, WA MR ST S5 sh )
HIRAA, LY ES: SCXK (F7) 2021-
0013, /MR T ILAR PR REMEERE (LR
B EERE) SPF BN Lt IR 23~26 C,
MR 45%~70%, 38 K45 < =20 /h, 38 NP R
PN
1.2 %4

MG “BIBHERIG" K iG 7 PHEE w0 R H
ERTHRE A A, IRIT BIERR TR E
R . WU E TR PR T A . TR
VAJr FHRR31.25 g BEH 15, 625 g EHL15. 625 ¢
MI931.25¢g, MERE7.81 g, HE31.25g; TJHRRE
Hmdrrdl: JHR31.25 g, ¥ H 15.625 g, HH
31.25 ¢, MIH31.25 g, ViAWl AR T EZ KR
St = o 24 R S 0 3 A, el A A
2V B TE IR A 07 A1 1. 73 g/ml . THIRREE
VAT 1. 43 g/mliEW, 4 CIRFE .

1.3 EZXHAEE

IMDM 1535 5E (#it5 . 12440053) . J4- I iE
(#5 . 10100147), Gibco/AT]; RIPA 24 (it
‘5. EA0002) . —HiMR (4it5: ED0013) . —
PR (45 . ED0014) . ECL &G (5 .
ED0015-B), BEHEABEAARAF; TEAR
B (A5 PS108), - ifg o il A= 4 5 24 )
FARAE; #HBMALEER (5. G1101),
ARG Qe (5. G1003) . FFEME (it
50 QX0012), #WLFELE IR AR A RA A
R RIRA W (S :20211016) , Solarbio 23 7 ;
BCA PR EE I & I % & (dit'5 . P0010), &=
KEYHEARGRAT; Drpldifk (5. 12957-1-
AP) . Fisl Fil&(#5 :10956-1-AP) . Pink1 Fi A (it
5 :23274-1-AP) |, Parkin $iL 1 (L5 : 66674-1-Ig) |
—Ht (#Ht 5 . SA00001-2) , Proteintech 23 #] ;
DCFH-DA J:7% (4It5. C1300-1), JbE¥H%F) 33
HEARFRA A ; Rh123 94 (A5 R-22420),
MedChemExpress /A Fl ;

JB-P5 BUALHEAL, RIER A FHBA A
RM2016 B #L U] AL, b ok RS AT BR A ]
KD-P RIS R HL, WiV & e Bl {28 i 25
HIRAF; Eclipse E100 B YG22 B35 . DS-U AU AL
1% 2% . ECLIPSE C R 1F & 98 56 0 31 3 £ i it
B, HARJEREAR; IX50 BUMEE B, HAKR
MEHTAF; DI00SE BB, eI FEAEIRA A 5
BM860 14> [ Bl il 4 /3 A4, bt 5 2 2 FHOLR)
FARA A X-RAD225 BN 48 IBAY, 5 E
PXi /s F .

1.4 fZmpnizic

KG-1a 20 M bR & MLEE 3% T35 15% i 4= 103 /Y
IMDM 53735, 7E37 °C. 5% CO,MIREFM, 1~
2 R . LA TR, (5] O LA A A R
o BOSEUE KW KG-1a 40}, 40 &5 207 T
AEFRER K, R R 5 x 10°/ml.

1.5 ¥ oaRiTMr*x

48 1 NSG 928 B 573 71N B e BE AR Jo £ SR HH Bt 4L
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4. FHRREF GBI A, Bl 12 K, BRas A4,
HoAp 45 21/ R F/ N8l i BRAYL T 200 ¢Gy “Co 42
SIS B E RS, — KR # kS 8 K
B KG-1a 401 1x10°4 (0.2 ml) #:57 AML /)N EL
B DO s P R DK R S A A R K
TR 1R S R A 152 K 2H U5 LA A T AR 4
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THEER S, B B0 008 20 AR R I B R i
By 1 wE A D e AR R 2 A s AN T AR
FRER KR 0. 1 mIPEH ; FHRER 72 T H TR
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1.6.2 MR fe fAeml SR HE S & bk B 325 R £
I H T4, FARUHE E R H 2R HE i # K AR
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Ko A PR, fTARM-L (HE) 36, &
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1.6.4 Western Blot i # | & ¥4k 9 5L & & Drpl .
Fis] & B %48 % %& & Pinkl. Parkin & HBUNR
HRERE, PBSERVE, NV RIPA i ik 24 ab 3t
BN, WAL L VEW, RIS SR
JH BCA 4 1€ 5 1 W & 2H 38 R B2, A 5
loading & il TR B FH 1, &6 10 min 80, MR
FEAMREE B, VKBS 2 PVDF B, Joa b
H AW E P 20 min, IA—HT (FREHLH]: Drpl 1:
5000, Fisl 1: 2000, Pinkl 1: 1000, Parkin 1:
5000) 4 “CJiiER, TBSTHEME3 YK, A HRPFx
WML P (FRRELLEI 1 - 5000), = i
A 1h, TBSTUERE3 IR, ot tEsY, Image )
(Version 1. 53¢) BA-EAT K FEAEA3HT o

1.6.5 &%k & %4 m Dpl. Fisl, Pinkl,
Parkin & & &% BUNRESEEM, PBSIEWE, i
A DCFH-DA %, 37 ‘CH#E 60 min, ¢ s
TWER . BUNRUEBE R, PBSIEVE, JMA Rh123
DOCYL, 37 CIFE 45 min, (EIEOCIL R B iEs
TAER

1.7 %tk

K HI SPSS 26. 0 BAF AT Ge it 2750, T %
BHARFEIES LA (3xs) RIR, £ Levene K5
TS, TEFASRABE R Z 00, TEA
F5 05 2k H Kruskal-Wallis #5565, i — 20 P LR
HLSD-t /555, P<0.05 NZERAGIT2#E L. /b
SR AE A7 0 2K FH GraphPad Prism 8 # F 4381, H
Kaplan-Meier JE 22 i A 2L, log-rank K 5 LA 4%
AR I 22 5
2 #R
2.1 B R—HAEFRILEK

HHANFERE R A, BARE, AFR
W, REIER, REAFIHI10H, JET-2 H . g
FIRAT /NN KG-1a M IRAE 29 2 J8 I, HR 3OS ph 22
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PR 4/ RS RSN B RS bk £
SERb R, H RS 7 407 4N BRI R
SR RN [ NCIE I 3 ST AN 1 54
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JREE AR T AN AR S L ETS T . ARAIA
INERAEAF RN 25. 00%, 25 FIEH A7 0 83. 33%,
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Figure 1 Survival curves of mice in each group
2.2 AN RIME b A 25 R gk
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H A2 RHE TR, MDA . /MR BRI
(P<<0.05). SR, FHREFR B2,
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Table 1 Comparison of the absolute value of white blood cells, hemoglobin and platelet counts in the peripheral blood of mice

in each group (x+s)
2415 R H A% /% 10°- 1 M/ 1! /MR /x10%- L7
A 10 2. 43420. 30 141. 503+4. 99 1251. 85+137. 96
HEARIZH 3 6. 41720. 62* 96. 7378, 88" 647. 98+10. 79"
TR T 40T H 8 3. 463+0. 68 129. 234+7. 08 862. 57+47. 58" "
THRE W YR T A 5 4. 838+0. 66" " 126. 4985, 25 851. 76+31. 53" "

H:oa) SEAUIHE, P<0.05; b) SHERYIE, P<0.05; ¢) STHEREFR B4, P<0.05,

4 (P<<0.05), MiPI#FIMLLEH . /M4 T 2R L T2 T 2 A P, DR ZH AR A A R B AR

BERTGIEE L (P>0.05), T TR F 7 4 AN BRECTHIRR s B A B O s
2.3 BRI, RIE. BERE L RILER R P L 4 sk L, e
Bl 27, 25 FH4/NEURIE . I HRE4 2.4 B R EHFisl, Drpl, Pinkl, Parkin& &

WL S o BORMZH /N BB L IR T R 2 2 v T Western Blot A2 M) 2& R w45

UL ML 2R , RN A IR, AT EZ 21 K2, HEBEAE, HARSA/N A

Al W SRy kAR T IRBE . FHRREE A 2 ordl . T+ Drpl. Fisl. Pinkl, Parkin #5132 A R (P<
JERHEE P 7 /N BRURPRE . TBUDE SO b i i 0.05), SHEARI AL, AMENH2 T HAEN

T i, e

i3

It

pu
=

FRIZH TEHREE R 2
T b BT SRRy 1 I A 3
2 ASAUNRUIFIE . IRNE. HBEH SR (HEQ(, x50)
Figure 2 Histopathological changes of liver, spleen and bone marrow of mice in each group
®2 AA/NREHEFsT, Dpl, Pinkl, Parkin 2 1353k LK

Table 2 Comparison of protein expression of Fis1, Drpl, Pinkl and Parkin in bone marrow of mice in each group (/B-actin, x+s)

2151 g Fisl Drpl Pink1 Parkin
RISEl 10 1. 00+0. 03 1. 00£0. 05 1. 00+0. 04 1. 000. 01
R RilE| 3 0. 42+0. 06" 0. 29+0. 02 0. 18+0. 03" 0. 47+0. 09"
FHRREE 42 Ul 8 0. 810. 06" " 0.55+0. 02" " 0. 43+0. 08" " 0. 83+0. 02" "
FHRREE A8 4l 5 0. 8020. 042 0.37+0. 01" ) 0. 22+0. 03" 0.75+0. 06"

M Fisl, SRR HE1; Dipl, BIFMOCHE 15 Pinkl, PTENIESUKE 1; Parkin, E37Z RKiEHEM .
a) 524, P<0.05; b) SBM4IHE, P<0.05; ¢) STHRRER ST, P<0.05,
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KRBT E (P<0.05); FHRREEH 7P 7 4l Fisl
Parkin 25 (1 &5+ (P<0.05), Drpl. Pinkl 22
ST HE L (P>0.05) . FHkE Hzik 4
Drpl., Pinkl FEAFRIBMETHRER 7274 (P<
0.05) . £/ E%E Drpl, Fisl, Pinkl, Parkin
VK E LA 3,
2.5 A RUR B Fisl. Drpl. Pinkl. Parkin %
8 Rk Sk 9 A 45 R kg

B4R, Bhag@adotREEARE, 55
FI2H Fes, #ERIZH Drpl . Fisl, Pinkl., Parkin &M
FIkWL SRR AL, THRE 7407 Tt
R PR r g s A A RIAE Z, HIHRE
H 4 )5 41 B h 25 B I RN TR v R O Al

wEHZ.

Fisl

Drpl

Pink1

Parkin

2 HH R 2

T Ehe st FoR A EAFE, Fisl, LRARSZEN 1; Dpl, SHMHEEN 1; Pinkl, PTENESMN1; Parkin, FE372Z ZE 5,
B4 AZ4/NEE#EDrpl. Fisl, Pinkl. Parkin A RBREEIOGE

Figure 4 Immunofluorescence images of Drpl, Fisl, Pinkl,

Pactin W S - 2(Da

Fisl s - . -

Dip1 R U S . sia

- T 66kDa

Pink1 S—
Parkin . e e — 52kDa

FAEM  BEA THRER S THRET S
oWk i

T Fisl, ZOBLASTZUEM 15 Drpl, ZAAASCENT 1; Pinkl,
PTEN 5 T8 1; Parkin, E37Z %%,
B3 A4H/NEEEERs]. Drpl. Pinkl, Parkin & [ ALK &
Figure 3 Electrophoresis of Fisl, Drpl, Pinkl and Parkin

proteins in bone marrow of mice in each group

THRREE i 4 THiREE iz

and Parkin protein expression in bone marrow of mice in each group
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AML 3= %202 — P ph i 22 32 100 1 248 e /5% 4H 248
JHLA3T A v S I R, R RO A28
fr e AMLE R R 55T IR R
R AEJEmE ™, EHLRE R L L BT,
(EBEZw) ThPIHER 53R 2% AML 1 B
HURRIG R SAERL 7 #E “BIFHEW” Hists T
T, ARBFFE LAY BB 0 TH IR F 7k T R
WA, IR THRE F A LR BRCY
Tk H AR T dl, BT THREE AR Y7 AML Y
ATREEALE . THRRE R G2 T UTHR I B 25, &
TffeE; B oMEZE, BRI FRPIEH, XnT5li42
ABASY LASHER s AL SIAFR IG5 HERE . B
s . PRIER S HRAMELER S, RS, N
izl

AT EE T o, A2 /N B B AR
ERE. BB, BRAR. HE . BB, 5HEKE.
JRCAARESE . R R SRR TR A 207
Krh+Hia /NRAEPRES 5 WIRESAHE, B
eSS L 25 i K e, B RRE W a2 1
TG /N AAEIRS A e d, RIATHRREE F A RE%
B AML RN B AE AR S . A4/
AAFRF IR RI A A i 2 45 SR T LA, 25 4L/ hNRAE
fER e, BERA/NRAEfAREIL, BRI E
YR . M AEFR I R R AT MR
ItE, DRAARAR - EE, BIHRER
WA HAEAAR (66.67%) E S T FHEH %
Perdl (41.67%), P /N EUAME I 20 i 2
XHEREAL . Foiiesg, HrhFHRE 7407 d7ERE
% 1 2 M e X 7 AL T A RRE W G F . 5
Ab, HE Je @ik Mae/NRAFE . DG A 4 41 80
PARAL R BN, 25 FAL/NEUIFIE . BNE . -EBEgl et
DA G SR, B /INERUE RS . AR 2 B
L 20 V=, FF I 4 2] DL A7 Jmy b AR PR 3R
BB, FI M AML LRI LI, i 2 TR 47
KR T 1E /N RE LR S 2H 2 i 3
TR PR, o TR F AT s E R R
B VL ESR SR, FHRE P LR HRee A
S0 AMLAS AL/ N R A APIR S L R m/hRUZE
TR, B M I F 0 /0 1 AN 4 X, DA T
G P R 5 HR A F LS 200 IR 5 A S R R
HUITHRE B 7407 SR A

AN, WA A R AR Bl ) 2 1)

T DL 2 AML 40 M AR 55 5 . Drpl 230
TEFBERIEANG, 22 5ERRRT RN E R
H, Drpl AliE i BERRIE . s- WA FEAL ATz R ALY
RLR 2L, At 3K Drpl A] g i 2ok Ak 4 24
SERRLARIERL 1 Fisl R 2390 3 LRI I,
HI 555 11 s T 20 LY IR BT R ) . A R IA
SRR R MIET ) EEHLR Z —, HWE AT A
B IR T, LS E IR R L AU I R R
S0 A W B A T A0 AL S AML 1 1RYT
BUEYE ™ Pink1, Parkin & ELAT {2 [ WEAE A9 42
FWEEE 1, Parkin [0 DIRE R JE I ZEbi AR B 5545, fink
KRR A IE ™, Pinkl 5 shZ&RK Ak, 0]
Hetr THUE IR R /) AML 40 it 3 WK % A4 484k,
REAR B BE T A A7 SRR, A WX SRR AR S
FAML 20 i 26 4 25 A N A TG B2 Y F
GERIL, A REAE G o iR A A 1 e DL AE S e 2
MR T, AT LA s 0 i AR A e e, i g
AT 251k

Western Blot % 5 4t Ji 2 A I 25 S 34 {7
BERUZH /N B8 Fis1 . Drpl. Pink1. Parkin 2 [1%
KPS AR, SFRER 7207 T HUE /MR
‘HHEFisl, Drpl. Pinkl, Parkin & 3k 348 8 7t
o [HTFHRRES 74 5 T 15 2 A o B4R DGR 1
Drpl. HWEAHOCH M Pinkl Rk 2R AU R, 2R
BHL, HEB X IR ZGAE Drpl . Pink1 #5 I RGK 14
PRI Re R E FEAREN, R, EH L &
B, ¥ X PUBR 25 7E Fis1, Parkin 85 [ 3k 1Y I8 45
Tl e A FEREEN . Bl TN A R
B, XA A TIE S

Zr TR, FHRREE 7 R AS B AML A AL/
B ARSI A AR ], SGEFNE . RRE . 588
HAVR B, HAIT BT ia 7 4E S
2, AL T fE 2 o s R AR Bl T2 2
R A, AR 23697 AMLIIER . BT
NS AR A BE2E S, 2 AT I R SR
T IRREE W 7 6 ki Bl g 2 VR FHAIL I B b i R
A
S 2% 30k
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Effect of Shengma Biejia Decoction (J}#i% ¥ %) on Bone Marrow Mitochondrial Fission and Expression of

Autophagy-related Proteins in Acute Myeloid Leukemia Model Mice

Sl Yuping', CUI Siyuan™’, WEI Wenjian', YIN Xuewei', LI Zonghong', MA Guodong', WANG Yan’,
ZHENG Wei’, WANG Zhenzhen’, LIU Yuel’, WANG Jingyi’, XU Ruirong’

1. The First School of Clinical Medicine, Shandong University of Traditional Chinese Medicine, Jinan, 250014; 2. The Affiliated
Hospital of Shandong University of Traditional Chinese Medicine; 3. School of Clinical Medicine, Shandong University
ABSTRACT Objective To investigate the possible mechanism of Shengma Biejia Decoction ( F} % H %, SBD)
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in the treatment of acute myeloid leukemia (AML). Methods Forty-eight NSG immunodeficient mice were randomly
divided into blank group, model group, whole and disassembled SBD groups, with 12 mice in each group. Except for
the blank group, the whole body of the mice in the other groups were irradiated by a small animal irradiator (200 ¢Gy “Co) ,
and then injected with 1x10° (0. 2 ml) of KG-1a cells in the logarithmic growth phase into the tail vein to establish the
AML mouse model. One week later, the successfully modeled mice in the the model group and the blank control
group were given 0. 1 ml of normal saline per time by gavage, while those in the whole and disassembled SBD groups
were given 0. 1 ml of SBD with a concentration of 1. 73 g/ml and 1. 43 g/ml per time by gavage, respectively, twice
daily for 28 days. The general condition of the mice was observed every day, and the survival condition was recorded
every two days. After 28 days, the peripheral blood indicators including the absolute value of white blood cells, hemo-
globin value, and platelet count were detected. HE staining was used to observe the pathological changes of liver,
spleen and bone marrow in mice. Western blot and immunofluorescence (IF) were used to detect the expression levels
of mitochondrial mitosis related proteins including dynamin-related protein 1 (Drpl) and mitochondrial fission protein
1 (Fis1), as well as mitophagy-related proteins PTEN-induced kinase (Pink1) and E3 ubiquitin ligase (Parkin).
Results The survival rate of the blank group was 83.33% (10/12), while that of the model group, the whole and dis-
sembled SBD groups was 25. 00% (3/12), 66.67% (8/12), and 41. 67% (5/12), respectively, showing statistically
significant difference (P<<0.05). In the model group, infiltrated leukemia cells were found in the bone marrow,
spleen and liver, and spleen tissue structure was damaged, with scattered focal degeneration and necrosis in the liver.
In the SBD groups, the infiltration of leukemic cells in bone marrow, spleen and liver of mice in each group was alleviated,
and the tissue structure was slightly damaged; more improvements were seen in the whole SBD group. Compared to
those in the blank group, the absolute value of peripheral while blood cells in the other groups increased, while the he-
moglobin level, platelet count, and the expression of Drpl, Fisl, Pinkl and Parkin decreased significantly (P<<
0.05). Compared to those in the model group, the absolute value of while blood cells decreased, while hemoglobin ,
platelet count and expression of proteins Drpl, Fisl, Pinkl, and Parkin increased in the whole SBD group (P <
0. 05) ; the absolute value of while blood cells decreased, while hemoglobin, platelet count, and the expression of pro-
tein Fis1 and Pinkin increased in the dissembled SBD group (P<<0.05). The absolute value of white blood cells was
lower, and the bone marrow Drpl and Pink1 protein expressions were higher in the whole SBD group than in the dis-
sembled SBD groupthan (P<<0.05). Conclusion SBD can improve the survival condition and survival time of
AML model mice, and improve the histopathological damage of liver, spleen and bone marrow, and the whole SBD
group shows better effect than the disassembled prescription. Its mechanism may be related to the up-regulation of
mitochondrion dynamic division and the promotion of autophagy.
Keywords acute myeloid leukemia; Shengma Biejia Decoction ( F} % H1 % ) ; autophagy; mitochondrial fission
yin-yang toxin
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