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Effect of Yiqi Yangyin Recipe and Its Separated Recipes on Apoptosis Rate and
Expression of Cyt-C, Apaf-1, Smac /Diablo, AIF in Acute Myeloid Leukemic Mice
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[ Abstract ] Objective: To study the action mechanism of Yiqi Yangyin recipe with supplementing Qi
and nourishing Yin) in treating leukemia by observing the effects of Yiqi Yangyin recipe and its separated recipes

on expressions of Cytochrome C ( Cyt-C ), apoptotic protease activating factor 1 ( Apaf-1 ), the second
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mitochondria-derived activator of caspase/direct IAP-blinding protein with low PI ( Smac/Diablo ), apoptosis-
inducing factors ( AIF) in acute myeloid leukemic cells. Method: NOD/SCID mice were taken as the research
platform and injected with KG-1a cells through tail vein to establish the model of human acute myeloid leukemia.
The model mice were randomly divided into Quanfang group, Fuzheng group, Quxie group and control group. The
spleen cell suspensions of NOD/SCID mice were prepared to measure the cell apoptosis rates by flow cytometry.
The immunohistochemistry was used to detect the expression of the mitochondrial-related apoptosis factors in bone
marrow of mice, including Cyt-C, Apaf-1, Smac/Diablo and AIF. Result; After treatment, the survival time of
treatment groups were significantly longer than that of control group (P <0.01), the survival time of Quanfang
group mice were longer than that of Fuzheng group and Quxie group (P <0.01), the survival time of Quxie group
mice were longer than that of Fuzheng group mice (P <0.01). The cell apoptosis rate in all treatment groups was
significantly higher than that of control group (P <0.01), the cell apoptosis rate of Quanfang group were higher
than that of Fuzheng group and Quxie group (P <0.01), and the cell apoptosis rate of Quxie group were higher
than that of Fuzheng group (P <0.01). With respect to the expressions of Cyt-C, Apaf-1, Smac/Diablo and AIF
in bone marrow of mice, the treatment groups were higher than control group (P <0.05), particularly Cyt-C and
Apaf-1 (P <0.01). All of the above expressions of Quanfang group were higher than those of Fuzheng group and
Quxie group (P <0.01). Quxie group was higher than Fuzheng group (P <0.05), particularly Cyt-C, Apaf-1
and Smac/Diablo (P <0.01). In terms of the effect on each tested indicator, Quanfang group was better than
Fuzheng group and Quxie group, and Quxie group was better than Fuzheng group. Conclusion; Yiqi Yangyin
recipe can increase the cell apoptosis rate in NOD/SCID, improve the expression of the mitochondrial-related
apoptosis factors Cyt-C, Apaf-1, Smac/Diablo and AIF, induce apoptosis of leukemia cells and inhibit the
proliferation of leukemia cells, which may be associated with the mitochondrial apoptosis pathway.

[ Key words ] acute Yangyin recipe; KG-la cell; mitochondrial

myeloid leukemia; Yiqi

pathway ; apoptosis

ZUPERE Z 1400 1 BF 9 22 45 Th 7 I R 2 8, O
JUAESR: | % i &1 %0 v 25 M pk i 52 07 B98P S 253R 97
Z Pk B F I 7E 20 I R R P G 8 Y R AR
75 AR ALAE F 7 THT B BL A , R R 2 £ i 5% i
SR S 1 9 e 15 K 1 5 4 L T i 1 S 3 s
IR A RSN, A T A2 B P
() % 2 B DA 56, 20 A T LA o 2 400 L A9 7 77 5 4E
UYL bk Rk T M e E C
(Cytochrome C, Cyt-C), il 1= % 11 M 3% b W 7

St —

(apoptotic protease activating factor 1, Apaf-1) , 55 —
AR AR B 2R B K A B 1 BE O AT (the
second mitochondria-derived activator of caspase/direct
TAP-blinding protein with low PI,Smac/Diablo) , i 1=
75 5 A T (apoptosis-inducing factors, ATF) Y 3% ik 7F
20 B s A ] T 3 A b A AR AR 7R T
S b, EFSE T A IR B T R AR O 6 2 v A A
L L /) B BE 40 L hTERT &2 K5 2l 7 HY 34k
FIk AN A A T A e E T
AT 58 2k 252 128 L AR v 6 2 O 2 R s 1B B it v R
IR AR AR 208236 97 200 B s 40 4F 19 25 <
. 06 -

FEA DT, 04 HAF 2 o8 4k 1E 5 MRS O, 43 SR
KG-1aZi itk £ NOD/SCID /] Bl F 27 19 A 2 8%
F IR R B 5T 5 AR B O B LR O N 2tk
BB A A 0% 40 4 40 B 98 1= & Cyt-C, Apaf-1, Smac /
Diablo, AIF 33k /) 52 Wi , B3+ 25 < 3% B O 16 4k
J7 TR (2P B &R 1 i s 20 R O T, SR BINR YT Atk
HE 2 1 I Y T REAE AL .

1 &

1.1 i K amlatk  SPF 224 NOD/SCID /MR,
4 JEIE IREE 19 ~22 g, I F b 5t e LR YR I
AT BR S ] , A K& AIE 5 SCXK (5T ) 2014-0004 , i 35
T Ll 7R 5L 3T B 2 Bl ) S5 W 9X A BR A F] SPF 3
)R T R R SN 3 (8L I ARt | R I Ko ML)
S ZE ST AR S RN F RS B M AR
7T dJF TS0 . KG-1a 40 M Bk H 1L 7R 48 B 2 Bl 2%
B B W B G SR TE & 20% JA 4R IS B9 DMEM @5
BB FRM P 8535 F 37 °C 5% CO, 1 FR JE /) By 5%
Firh,2 ~3 d HmAEAR 1,

1.2 3  DMEM @ M KE 5% 2k, W R +h 22 v
(PBS, 2 [E Hyclone 2\ #, it 5 43 5 i NAD1364,
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AAE202904) ; Jif 4= 1 ¥ ( & B Gibeo 24 ], #t 5
1414426 ) 5 /)N BRI JUE 28 209k 2 4t B 53 2 o ik ) &
(R T W07 A= 9 1 i BB A R 58 A A A, i 5
LTS1092PK) ; Annexin V-FITC/filt {75 & ( PT) 41 fifg
PR TR I G50 & (BT BestBio 28 7], 41E5 401001) 5
SP-9000 A ¥y 3= -4k il U1 11 3 e 5 20 A A I 7] &
DAB & 30 & (b h 2 & EW R ARG R A
AL 45 4 B Sk K147715E, 15111A06 ) 5 Anti-Cyt-c
antibody, Anti-Apaf-1 antibody, Anti-Smac/Diablo
antibody , Anti-AIF antibody [ 3L {#¥7% ( L) 52 5 A R
INFL LS 4 )k ab133504, ab32372, ab32023,
ab32516 7,

1.3 {U#% MCO-15AC B CO, B 3= 48 ( H A& Sanyo
AHE) L, SW-CJ-1F AU TAE A (BN L RHERE
FRZN ] ), Conto I BD Y 3 =X 4H ffg 4L ( 3€ [# BD 28
A ) L IXT71 AU 98O0 B ( H A Olympus 2] .
1.4 24y HFEP I H K 30 g, & &
30 g, KFZ30 g, Lol ¥ 10 g, HAR 10 g, BHH 15 g,
S RIE 10 g, K% 10 g, LB () 15 g, PR 30 g,
EA15 gAY 30 g, KA 15 g, /NE] 30 g, H #
10 g3 #AR DT M8 (LE) 15 g, HAEME T 5 30 g, P A%
30 g, il AT 30 g, /N 30 g3 FRIETT 8K 30 g, KT
2:30 g, 01 10 g, FIAR 10 g, 80K 15 g, 24 15 g,
R%E10 g, K& 15 g, B8R 10 g, HH 10 g, TR
P LR s 24 K2 B i = B 24 27 35 6 AT 24 0 B A% YL
YENIE M. IR 3 BT 253 Bk 46 B 145 mL (4
HEEA2 g-ml "), 130 mL (A2 F R 119 g-
mL "), 130 mL(/EZG & H241.06 g-mL ") , 225
SRR Z )G 4 CRAE

2 F#miE

2.1 dMidEFE URREOKA IR % 37 °C BUR A7 4
M T 37 °C v, 52 50 5 g (0 HLml b, RS A
BRI VR A4 3R, T8 5 B A /N0 W s 240
WM A & 58 R 37 5 10 mL 19 B 04 PR 21,
1 000 remin "' 80> 5 min, F 30 b3 W, A 8 37
HFRIRA BT T 37 °C 5% CO, 55+
e TP 5 R 2 20 R B A K s 1 T B P i AR
2.2 EMEST SRS E AR N
195 48 il NOD/SCID /)y B 1 I 5 5 750 B A5 ) 5
(77 3% 47 3 1) 1 B K NOD/SCID /v B 22 Co (1L
AR 2B B 12 h oy, BUd T8 K
W KG-1a B0, 7 5 L2 BRI, PBS 7 2 K
JREE T AR Kb A R 3 x 107 4/
mL, B 0. 2 mL 38 58 /)N BRURE e ik i 23, ST AR

2.3 shWord gy WUERR 1 JE 89 NOD/
SCID /INEL 48 HBEHLS> 0 4 40, 4 12 5, 50500
7 A R R H M S H A g5 2 5 AR s
CGFRSLeTr ko) 3 W2y B S 06 S v v R R AT
g, 205 1 AL PR IE SR B T iR IR T A
TTE (16 g-kg™") AT (9. 52 g-kg ™) L
(8. 48 g-kg ') MW, a5 (L4LNE AR B AR
Ko HHMEERE250.2 mL 25 4 J4
2.4 ARG AU T BEEA SE /N B, K
JLZH ZU0T I, 22 PBS P 5 B0 1 8 1 4 il 40 i B
W, A S Sy B, E R 2 000 re min T B L
20 min; BLOJF 200 4 )2, /0 IR IR T I L 4 i
JRE) S — B0 I AVE VR BE 3 R, AT x
Annexin V 4% 4 W 400 A= U fin A Annexin
V-FITC etk 5 b, R RIBSE T 4 CHA
15 mins il A PT gL A9 10 pL, iR 2], T 4 CHEFH
5 min; 37 BT 3 =K 20 AR U
2.5 ALK Cyt-C, Apaf-1, Smac/Diablo
HATF Gk AbFE /N BRI RS B0 28 /5, L
HHECIBE R IS B, o Sk 08 0 B T A R e,
PBS Z2ohi 5 mL PN — 3k U SR H i v th O — 2%
AR 3 B FH 0 A5 N X6 /)N B R 48 4, 0 B
% 2] 10% vk HE o [ 24 h DL B K BB R
AR DR, S K, &bt BB )R L N 3%
H,0, #JEHEE S min, ik A, H IR E 10 min;
3 fin— 41 ( Cyt-C, Smac/Diablo, ATF 1:250; Apaf-1
1:50) K IRIEE 2 h, iR B, & EBEE 10 min, il
W) C, W IRMEE 10 min, T A DAB 2% i, Hh BLAR
BA N, A RK e, 2 kgt B &R A5 1)
Pl AT R S e 5 oAk K BB B R B
220 WAMEE T WA, R 3 LB AL JE 1740
WO AF  ZEM ) 268, il 4 Tmage-Pro Plus6. 0
IO EE A/ R B S rh i DX (area) 1P 24H
2.6 ZEifeEdrik N SPSS 19.0 STk, 45
K x x5 Ron, Z 4 ] CHCR B R Jr 22 53 ¥t
PP LA Ty 22 PRI H] LSD 35, P <0.05 =R A
Gt L
3 &R
3.1 3 RFRBAT AR % NOD/SCID /) 41 g
FTRsEm 25 4 R, 25 440 0 R A s
FIZH R Z T (P <0.01) , 4 5 20 20 M 0 12 % i 3%
i TARIEH S AL A4 (P <0.01) , 4% 48 44 40 g i 1=
RERIEAL R F Thm (P <0.01), £ <7 7 KOH
Pr T B E T KG-1a 40 1Y S 08 1=, Horp 45 5%
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FRJ5 B TSI . WL 1.

F1 #HSFMAREFEFX NOD/SCID MREH BT EH M
(x£s,n=12)
Table 1 Effect of Yiqi Yangyin recipe and its separated recipes on

NOD/SCID mice in early apoptosis rate(x +s,n=12)

215 Fl /g kg ™! BHIE TR %
) 16 23.72 +1.78"%
AR 9.52 19.74 +3.77"%
R IE 8.48 14.33 £2.07"

ZEH - 6.23 +1.08

5 ALY P <0.01; 55k IE 4 BB AL H B P <
0.01; 54 IE4H L3P P <0.01,

3.2 R FEBI O AR5 % NOD/SCID /) BB
KG-la 4 S B SCPR - F Ry m - 25 4 )8
J5, 355 F: A 4 Cyt-C, Apaf-1, Smac/Diablo, AIF
Tk R AW B S (P <0.05,P <0.01) , H
i Cyt-C 5 Apaf-1 RiE B FETH& (P <0.01) ;8%
HERBHRY B ES THREHASEMA (P <
0.01) ;#4841 AIF B & i FHRIE4L (P <0.05) , H:
1 Cyt-C, Apaf-1 11 Smac/Diablo 3% ik i 2 & T 1E
(P <0.01), 2&F%HIT B AR J5 e A5 4 5 4k
AP TR Ry Rk, Horh 22 SR 7 2 7 AR
FHEE, WER2, K1 ~4,

%2 NOD/SCID /hEEHEP KG-la il F LA HXATEAFEAENRKIE (v £5,n=12)

Table 2 Expression of mitochondria-related apoptotic factors in KG-1a cells in NOD/SCID mice bone marrow(x +s,n =12)

2190 Fl /g kg ! Cyt-C Apaf-1 Smac/ Diablo ATF

) 16 20.93 2, 5823 6.50 £0.99%%) 9.13 £3.2.09"%% 13.27 +3.89'3:5)
il 9.52 18.35 +2.03%) 4.84 +0.53%% 6.08 +1.89') 10.45 +1. 88"
H®IE 8.48 8.70 +0. 842 3.68 +0.74% 4.11 £1.02" 8.44 +1.09"
2 - 3.94 £0.55 3.04 £0. 66 2.65 =0. 64 3.74 1. 16

Fe 5 A" P<0.05,2 P <0.01; SHEMALE P <0.01; 54k EH KD P<0.05, P<0.01,

AL BIPEXTIRE 5B 207 45 C R s DL RIEH B S HA (B 2 ~4 )
Bl #SFEMAAREFFN Cyt-C EEREMBIM (LA, x640)
Fig.1 Effect of Yigi Yangyin recipe and its separated recipes on expression of Cyt-C(IHC, x 640)

B2 #SFAFTREFFI Apaf-1 EEREH M (HREHL, x640)
Fig.2 Effect of Yiqi Yangyin recipe and its separated recipes on expression of Apaf-1(THC, x640)

3 #KRFPH R EIFF X Smac/Diablo F 5 R A0 (RAE4L, x640)
Fig.3 Effect of Yiqi Yangyin recipe and its separated recipes on expression of Smac/Diablo( IHC, x 640)

.08 .
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4 HHEFPARERAI AIF EAFRIEMZM (AL, x640)

Fig.4 Effect of Yiqi Yangyin recipe and its separated recipes on expression of AIF(IHC, x640)

4 itig

BILAAR T8 3 8 T 5 5 W A2 U Y 240 I T B
A 4 A P PR B RS E RN IE R R A BIDIRAS . IR ARk,
WEFE & BB 40 A 22 A1, S i 2 5 40 B 0 7~ %% D
FAOC I — > B AN M % o SOk A 58 8] Jis P A AR
Z R RE NS I 3 A A R T 0 IR, R A A0 MR T A
AL Ty 1 BB AN, (RIS R A BT T B RS
JC, HA T 0 P T AR OG- EE AL Cyt-C, AIF,
Smac/Diablo, Apaf-1, 2§ bt K 24« & H # ( Caspase ) ,
Bel B H % j% (Bel-2, Bedl-XL, Bax, Bid, Bim ) Kz #4k
S 1 (Hsp-10, Hsp-60) 4%

Cyt-c ST 1996 4F e A /NL 1 Jodid i i 76 4
B T o AR PR R R g N Tl g
Caspase 1R i i 72 4% F AN IA T, Lok ik 2 51
B Cyt-C N B B 410 55 Apaf-]
2t 4, B 4 proCaspase9, & il Cyt-c, Apaf-1
proCaspase-9 =FWE S W), W HT-E 5K, G
J& i) proCaspase-9 P I T ¥ i) Caspase Z{ Jij ¥
proCaspase-3 , proCaspase-6 Fll proCaspase-7, X £& &
P 2 Mok e R AR, e 4 S Boan i
T2 Mo, Cyt-C AR g YA TR U IR AR A0 A T
RS B, KR BT M . A
WEFE 2.0 R , 5 11 5 5 HL-60 48 A 4 7 #L i
HE SRR Cyt-C I TE A . TG i
RIAA KA LI Cy-C /YK ik, 5T NB4
K562 [ il 40 M & A= 1

Apaf-1 Sy ZRr R i T i 8 45 2 1, 02 1 2 A4 b
AR R R T E SRR T AR
T R A v S B T, G 3 08 T v T K A2 b R A
I 38 T e R i R R S U/ B ke G T AT B S
ML 1 % 7 T o AR O o ZANG AR i
SR EFEAS HE Apaf-1 B K 3R 5K8 T ) 5 il 88 A 2R
YA G o B 509 IF 5 45 SR AIE B 25 FP B A VR 1 mT 55
WiE Apaf-1'"",

Smac/ Diablo 7 52 S| i T i i, I LR 4% 25 5
RETIC R 40 M T b, 5 0 T A 2 3 (Inhibitors of

apoptosis proteins, IAPs) £ XIAP, c-IAPI, c-IAP2,
Survivin, livin [ BIR %5 ¥y 3% & A ¥ 5 M 45 &, %
T TAPs (40 ) £ H, 25 0B HE 4B A Caspases, fi
HET A T ARG 4B Smac/ Diablo 1836 ¥7
i Jed R 4 R P A R A R T O T A DO
AR IE B 20 M, LA o iR A e ke R AR . R I
4EUBE 98 4% 5 Smac/Diablo fE 0% 4 iF B R 9
AW1990 4 i T, I H 6 98 3% fin % 46 7 25 ¥y 1Y 4%
S VR ALY TR AR A AL D 5 XS A
0 L A e 2 AT DA A JE R A0 0 T i AL O 42
% 1 Smac/Diablo 5 11 (1 ik , i JIF 9 40 i A K %
B4, 35 2B A ROR o

AT 52 B T2 RS, e U B3 37 R 38 n ,
PO FI L Z A TER , 77 AR e A T L BB
Toie ) 200 B 5, AR B ) 40 MO A% , S B DNA L
ATF 375 5 P8 T A AL A HORE Caspases 120 i o7 4 1=
ARG IR, — J7 T % 328 30 240 J A% 81 5 G 8, )5 1 45 il
DNA [ fift , [ B 400 1) 240 0 A= ) 3 o A 5 i Rk 5 55
— 5 TG B (S, R T A5 5, DT A 16 200 i &
AT, WEFE R B, AT 5 S i g 4 0 98 T O i ke
| SRR PR

U ok, SRR A S 0 UR T AR O R R AR
AEMT IR EES S E S A E MR AR
DIAROG , DR I 3 o ok K T e ™ Ak 0 14 1005 40 )
P8 TRl ARSI ST R IR T Y AR 2 —
rh LUBIF 52 SR A A T 8 AH DG I T2 B 7 S o oK
BT ML 4L ) 25 W3R AL T WSO 1A o

AWFFEAE R BN VIR A TR
This D AT BB 2 2 WG TT IR 3 T GOk A RE G
P T-H F Cyt-C, Apaf-1, Smac/Diablo, ATF A % i%,
U KG-1a 20 M8 o 4 WL AR 1 i 72 & A= M T, AT
B FATT H L AR T, P R IR B O 2 T Bk
T B T 24 ) 7 A0 L O T A A P SR
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