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[(HE] B8y WE R B I H 20 L7 (medicated serum of Hei Dihuangwan, MSHDW ) i '8 11 %3 1fin K Bl B % A& Bt 240 i
(bone marrow stromal cells, BMSCs) [ I 1 5% 43 W 1 F (14 5% W, 44 3+ 28 b 2% 4L ( Hei Dihuangwan, HDW) J 57 r&%{n‘nﬂ’ﬂ EfE
FABLE o 77 3% « S B 5T 000 BRURE AR ok 48 3 3 /RO 8 5 9 10 0 8 TE 5 R 4 3 1l KRR BMISCs, BRUES 3 R4l iYLk 5 5
L h 5 P ARFAIESJg 5 4,5 58 EF A SR HDW & b AR E 4 . MTT Y46 0 40 i A7 5 26, il S Fal B8 00 5% 1 W /s
e, S SO0 1 R A W8S 2RV (Real-time PCR) il 78 H BEAHJC LA LC3 1 ,LC3 1T, Beclin-1 mRNA 235, ELISA i 46 5%
FEWE L T ML - (SCF) AR 2L 40 2E iR (EPO) |, JB & AR AR K K 1 (TGF-1) JK -, LR AH 56 43 B BfF 5% A W ik R 5 368 am. 141
TZEMMECHE. GR:5IEFA LK BRI BMSCs 776 R BFEAK(P <0.01) ,HDW & 1 IG5 2 41 5545 A 20 41 ff 7 T
HTFiR (P <0.05,P <0.01) , 75 By A B0 5 B B2 1 L8 SR A Y /MR 22 T IE QE,HDW.%‘\EF'\TEﬁﬁllﬁéﬂﬁMﬁ/J\{z}ii@
AT RERL S BIRLZH [ W AE OC L mRNA JKF 5 TIE# 4 (P <0.01) ,HDW = b 51 o 26 [ Wi AH G FE ) mRNA 7K AR T 46 7Y
(P <0.05,P<0.01) ;#5724 BMSCs k7 3% b i 3 I 7 /KFARF IE# 41 (P <0.01) , HDW & | o 5] d2 41 ¥ if Y7 0K F 5 F
RERIZH (P <0.05,P <0.01) , 5] 28 & 7 1] 8 R0 AR 3¢ 43 B W 7R, 76 MSHDW /E IR, BMSCs [ It B [ 7K 7 5 4100 4 5% 43
VER RSB IEAH G . 8518 - HDW R Y7 B PE 3% 0 i VE WL 7T 68 5 7 1 BMSCs F WK SRR 3 55 430 ek 1. PR O
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Explore Mechanism of Hei Dihuangwan in Treating Renal Anemia Based on

Autophagy and Paracrine Secretion
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[ Abstract ] Objective: To investigate the effects of medicated serum of Hei Dihuangwan ( MSHDW ) on
autophagy and paracrine secretion in bone marrow stromal cells ( BMSCs) and explore the mechanism of Hei
Dihuangwan ( HDW) on renal anemia. Method; Rat models of renal anemia were established, and then normal
and renal anemia BMSCs were separated by using gradient density centrifugation and adherent culture method. The
third generation BMSCs were used and after starvation induction for 1 h, they were divided into normal group,
model group, HDW high dose, middle dose and low dose groups. Cell survival rate was detected by MTT method ;

electron microscopy was used to observe the autophagosomes; the mRNA expression levels of LC3 [ , LC3 I , and
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Becline-1 were determined by Real-time PCR. ELISA was used to detect stem cell factor ( SCF), erythropoietin
(EPO), and insulin-like growth factor (IGF) -1 in culture supernatant. Finally, the correlation between
autophagy genes and hematopoietic factors were investigated by using canonical correlation analysis. Result: As
compared with normal group, BMSCs survival rate was significantly decreased in model group (P <0.01) ; the cell
survival rates in HDW high dose, middle dose and low dose groups were higher than that in model group (P <
0.05, P<0.01), and the effect was enhanced with the increase of dose. Under the electron microscope, the
number of autophagosomes in model group was larger than that in normal group; and the number in HDW various
groups was all smaller than that in model group; mRNA expression level of autophagy related genes in model group
was higher than that in the normal group (P <0.01); mRNA expression levels of autophagy related genes in HDW
high dose and middle dose groups were lower than those in model group (P <0.05, P <0.01). Hematopoietic
factors in culture supernatant of model group BMSCs were less than those in normal group (P <0.01) ; the levels
in HDW high dose and middle dose groups were higher than those in model group (P <0.05, P <0.01), and the
effect was enhanced with the increase of dose. Canonical correlation analysis showed that, autophagy genes of
BMSCs were highly positively correlated to inhibition of paracrine secretion under MSHDW effect. Conclusion

The mechanism of HDW in treating renal anemia may be related to down-regulating the levels of autophagy in

BMSCs and promoting paracrine secretion hematopoietic factors.

[ Key words |

B 1T I 2 18 1 IR (CKD) 19 3 B9 & 4E
Z— 16 CKD M3 RAE W& 5 . H F E5H
SEARLLAN M A iR (EPO) I AHXT B = . H AT PE B2 iR
7 LLANSE EPO S =, {H iy T+ EPO 380 1 i I
iR 1 2 A= LA £ 2 W] BE S B0 A 21 40 L R R
A I R L A — A KBS o R B 23R 9T B A
SR YT, BIAE R H /D, O HL A H80CE B i | Or
PR TIfE SR A AT .

WA B #E AL” (Hei Dihuangwan, HDW) 1 H
(R AL TE AR ) BHUE S —+ =&, 7
M A AR G B T 22 R A, B 4 A TR I
i B T AER . BTSSR SE, HDW 36 97 B 1% 23 1L I
PRIT 2% 3 AE P WL o o B B R
26 il ( BMSCs ) 2 38 Iffl. 0 BF 455 1) o 2 20 )38 43, 47 72
A EIG F TT 55 43 i 40 MR F- (SCF) , EPO
I iy 3 BE A I T (IGF-1) %5 Z Fh i m I8+ 7
B BMSCs H W2 13 52 W 55 7 WU RE M N TS 4. A
A 8 Ml BEAL I 75 28 R AR R T 5% 43 W, BR A A
ST ST T B L & 25 1M W ( medicated serum of
Hei Dihuangwan, MSHDW ) i BMSCs [ W i1 5% 43
W SCF,EPO,IGF-1 f4EHT, I xb — 3% #E A7 # R0 AH 5C
3T AR HDW 3697 B P 22 1t i/ FH AL .

1 #a

1.1 #h¥ WBHiE% Wistar KR S5 B, MEH,2 ~3
J e R (200 £20) g, iy Ll R R 2 52 5 S b oo
A, AR IES SCXK (45)2013-0009,

Hei Dihuangwan; renal anemia; bone marrow stromal cells; autophagy; paracrine secretion

L2 2 ki AR B 2 Ok R Il
FIARPEGRFMEERE 255, Il AR P EZ
R B Ja B g v 0 S 3 22 T AR ST D AR Bl 2015
EMCPEZGM) REERNEREYF EAR
Atractylodes lancea W) T+ 1 MR 25, 7= M V1L 70, it 5
20150523 ZHh ¥ O X 2 Bl A ) H 5K Rehmannia
glutinosa 5 POAR B 4 10 T 5 72 AL T 1S
20150407, T2 HERH Y F Zingiber officinale B
FRARZE, P2 4 i A&, L5 20150716, KA N )l 2=
FHEY) E Ziziphus jujube (1) T 1 B2 R 52, 7™ 4b 1L
%, 4 5 20150603, HDW 4 100 g 4= 25 i & K
32 g, M 32 g, T3 2 g, KA 34 g 4L, i1l 7R
rh 2 24 R A B B2 B o R0 = AR R 4 TRLT K AR
J& 53 K VS e A B A2 25 2,1,0.5 g-mL T
o KBTI W, YT 4 C Uk R A A T
40 CHEM KR o 250 & iy Ll 2R v B 2 Ry
B i = e i 70 2 50 Ao WS E (MTT) Bz — HY 5 I AR
(DMSO) (2 [ Sigma 2% &), 4t 5 43 iy M6886,
D2650) ,Earle’s - 17 £ % Wk ( EBSS, 2% [E Hyclone 2y
A4t NZD1130) , Ficoll #f L 40 g 70 &5 K ( 35 [
Solarbio 3 &, it 5 20150122) ; K it SCF, EPO,IGF-1
it 36 Ay Ao ) & (b v R AR IR RO IR A W]
#5435 4 20150211 ,20150105,20150307 ) .,

1.3 f¥g%  IXT71 AR5 5% B 5 ( H A Olympus
/N1 ), Multiskan FC 5 B $5 1% ( 2 [E Thermo Fisher
5] )  JEM-2100F 2Y 37 S5 Fe - i G045 ( H A FL K

- 147 -



523 B 2 )
2017 4£ 1 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 23 ,No.2
Jan. ,2017

2 4t) , Lighteycler480 Y 2 i 74 9 52 78 PCR ( Real-
time) PCR % (Bh+ % [C/ H]) , MCO-20AIC I — 48
ek 15 #2486 ( H A Sanyo 24 ] ), 3-18K AL ik fmy 2
BOHL(fEE Sigma A H]) o
2 FHiE
2.1 BRI BB R A HE ST AL G BBl
Wistar L 20 2, % H 240 35 mg-kg ™' {4 5 5 s
T SRR , 0T MO [ 5 R 7 R R, B ER AL R
BT ASLE T B A E (RS LR B2
WA, B 1L RFEARIE 10 d, [FFET 5 REE S Y
B Ze B bR S, DB R O 4 R Ik o, S ]
M. AR 14 ke K R i AL EF, R R A
(BUN) , IfiL & #4, B AL 3% B [F] B3k 2] K Bl CRF 4R
7" (BUN >19.9 mg% , )LEF >0.59 mg% ) F1%% IfiL
PR (ML <120 g+ L") MR R 10 HAE R
PEBT I A A
2.2 SAMIER % KR Wistar KR L5 Ky
34, /A 10 H, A lbrid 1 ~3 A, 4 i
10 mL-kg ™" (R H8 1 R 25 25055 2 e 01 A% ) T HDW
B R 2 W i, SR 10 d e M T AR B
FC 2 M RR I (35 mg-kg ™) B E B BRI . % R
#2~4h,3000 r-min"' Z.0 20 min, 4> 5 0L, 4>
%, -80 CAHEM, Frick 1 51,2 5 i,
3 S MG, I I 0.22 pum fa FL g B 3 08 18 1 S
DMEM A% 15 77 3 e 1 B 206 8 10% 19 1% 24 1l 7
R
2.3 KE BMSCs B3¢ & Mok gy k""", e He
Wistar K EL S5 H B M 200 K R 10 8 351 4k 38 5
75% £ P52 0 10 min, TG B A58 T B SUI 8, BY
F e E W v, A 10% JiG 2R 13 DMEM IR KE 57 2k o
VeEBE R WO REAN I, A Ficoll Jk B 40 i 43 5
W ,800 r-min ~'B5.0 30 min J5, % W A% W IO ) B
20 1 )2 R A A A I . KA A% 2B 2 A D-hank’s
WVETE 2 U, AN BE ol 3 x 10° AS/mL $2 Ff 51 &
H 10% A4 1% 5 100 U-mL ' H % % ,100 pg- L'
WA R G 1 DMEM IR 55 77 56,37 °C 5% CO,
BRI IR, 48 h 5 B IR, UG 8 3 d e
WK RRamA: Kk 3] 80% Lh L&, 34950 i il
FEFRMRI HE AT . — M 10 ~ 14 d HiRfEt, Z
JG 7 d ZEAARAR T UGS 3 AR A i R AT SE R, 8
s T RIS,
2.4 YA EE R A IEW 5B BMSCs 4
AT VLS S A W, Jr ik 2R T R GO R 7 T
(EBSS) G774 3 14 BMSCs &b F %t $
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KW, 5 8 75 4L, D-Hanks 7%, EBSS 8 # W i%A S
ML YUVBCRAS 1 h A [R]85 95 L gk 22 85 5% 24 h,
IEH A (IE# K B BMSCs i 10% Jifi 4 1fi i 5 5% )
FEAYZH (5 P 3T i K B BMSCs il 10% Jit 4= 107 )
HDW = 7 42 41 (5 Pk 9% 1K B BMSCs it 10% 1 5
M%) , HDW o 551 & 28 (5 4 22 1 oK 5L BMSCs i
10%2 = 1L i) , HDW {57 & 2 (B # #2 ii oK B
BMSCs il 10% 3 S I35 ) »
2.5 MTT &A1 M A7 35 % 55 3 40 BMSC A5 x
10° A/FLAR A T 96 FLARKS 9% 24 h LU, 4% -
WA Iy AT AL EE R 6 N E AL A F 2
M 5592 24 h 5, FE SR B ALIMA S g- L7 MTT
10 wL, 46217538 4 h, FHE IR, il DMSO 150 plL,
37 C & 30 min, b B bR AR DU 45 20 26 B 7E 570 nm
PR AL WCRE A, AR TS R AR
HAEIE R = Ay /A % 100%
2.6 HLFWMBEWE A WE/NME  BMSCs £ YLk 5
T JE ATV 2 Ak B, R AN 6] D O BE 200 i DA 8%
FR P REET S AN REEBAELE,
1 000 r-min "B .0 10 min, BB R ,2.5% 1% —
[ 52 o Wik 2% ELHE R Y R VR SRR
Ll 2R 48 57 BB B I I 2B ) B 2N | 98 WG, 7E O L B
TS B N SE A R S AL
2.7 Real-time PCR ¥: U 5E H WA SE 3L LC3 1T,
LC3 I ,Beclin-1 mRNA ik 45 3 /£ BMSCs &1
WERE A, A 6 MR, 4T N AL B 4k
S 3% F5 24 h, Trizol ¥ 32 B 4H i & RNA, Primer
Premier 5. 0 ¥ {4 1% 3t LC3 1 ,LC3 Il , Beclin-1 5|4y
Fe 3, LA B-WL3h [ (B-actin) g N 2, 51 ) 7 51 UL
F 1, BAMAE R B A LC3 T ,LC3 1T, Beclin-1
M RIXIFHAT 3 AW FERE . R 5&MF:95 C
3 min,95 °C 7 5,55 C 10 5,72 °C 15 s, 3k 35 I~ 9F
oo A2 94 4 B R SE 5 4] 18 41 mRNA
) 2RI8 2 5 o
2.8 iR LU BMSCs 5540 WA ds i 5 Ao 00 2R
3 48 BMSCs LA 2 x 10° A>/FL 41 g 3 #0 T 6 LAk, WL
WAEFFET U LS A BHAELE 6 K, 5535 T A
[5G 2 e dh 2e B 5% 24 h, U O /5 LIE
W 20 CLAA, TN —2 40, ELISA 354 K
L SCF, K EPO, K B IGF-1 il Bk A 8 46 I 38 57 &
A3 00 % B AL A B 3R LT W AT R T, A AY
450 nmE KA 5 A L A, IF AR 98 WO BEAE 8l H Oy
L AR X A S R
2.9 FWEAHSCHE R 5 4H i B KO 1 iR AR SOG4y
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Table 1 Primer sequence

S4B 5145 91 ’*E/ﬁbf’g

B-actin i 5'-CGTAAAGACCTCTATGCCAACA-3’ 163
TiE 5'-AGCCACCAATCCACACAGAG-3'

LC3 1 i 5'-CCATCGCTGACATCTATGAACA-3" 76
FiE S'-GAAGGTTTCTTGGGAGGCAT-3’

LC3 1T i 5'-CAGTCTTTGTAAGGGCGGTTC-3" 218
FUE 5'-GATTCTCAGACACGAGTGAGTGAC-3"

Beclin-1 F¥E 5'-AAGAATGGAGGGGTCTAAGGC-3’ 123

T 5'-TTCCTGAATGGTCACTCGGT-3'

B BrAEWAHSEEER LC3 T ,LC3 0 ,LC3TM/LC3 T,
Beclin-1 mRNA /K5 B 1 HA &, fnic h «, ,x,,
xy, x5 3 LIE PRI - SCF,EPO,IGF-1 1%k
552 AR R BRI v, ,y,,050 AT SPSS 22,0 #ff
WL AH ¢ 72 2 Canonical Correlation. Sps 1145 7 2H
7 g Y LR R O FR B ORI A 43 BT L2 I IR 25 Ay
Pl e B A TUAR 3 M o

2.10 it sr SR HI SPSS 22.0 B fF #4748
T BRI x £5 Rox, REAR SR BCR ]« K
B, 2 FEA KB B T B IR 3R Oy 22 43 W, O 22 5%
7 20 18] Y 9 HE #%k F S-N-K ( Newman Keuls 3£ ),
T ZA 5 #F i ] Dunnett’s T3 4347, LA P <0.05 2y
ZRAGITFE XL,

3 HR

3.1 KREL BMSCs #5537 818 Wi - W%, B
AR 1 KA 2R B IR0 N I A0 B R B R
B AR O A A e R AREE SR T d i 2
WEIE B ERE ZME. &2 kRIERE,H3
R 7 d 5 2R RIE 95 8EIE, 25K
AR BGAERHEZ A A, E B oA, il 396 4 T, A <8 4 i
HRERRAEG . IEH KR BMSCs B8 M 27 1 K
BAERKTEHE, WK1,

3.2 XFEPER MR R BMSCs 4 il 77 1% 3 1 52 1
B 2] A7 35 % R 100% , G Ik F 1E % 41 (176.51 +
10.20% ) , — & R 2 A 3 giit 2 8 (P <
0.01) , 18 B M 2% 1L I BMSCs A= K52 4kl . AH %t
TATULE  HDW a5 | H fER ) o 2 %) 200 JH ) 386 B 40 A

I8 3F 1 F, M6 A7 3 R g B ik #) (162.25 +
11.37)%, (137.98 + 10.56)% #F ( 112.03 =

8.48) % , FLIt 70 & 1§ &5 100 49 9 . HDW & | op 57
SRR HO B 0 R BMSCs 775 R, 22 57 A I

AP0 R R AN M B FR 55 1 2K 5 BB 300l R RS A A0
FRE T K €M K BUAE 3 AL BMSCs; D, IE K RUERE 3
1 BMSCs

B 1 X BMSCs 33 ('8 B, x200)

Fig.1 Cultivation of rat BMSCs( inverted microscope, x200)

HHIT (P <0.01) , HDW fif 5 £ 241 15 485 8 41
W2 A it L (P <0.05), WA 2,

3)

HUAE /1%
8

A B C D E

A IEHR 4B R4 C. HDW w56 &t 21 ; D. HDW fr | B 41 ; E. HDW
A (3 ). HSEHFAED P <0.01; S HED P <
0.05,¥P<0.01(£2~3)

B2 MSHDW 3tk BMSCs 728 RIS (x +5,n=6)

Fig.2 Effect of MSHDW on survival rate in rat BMSCs(x +5,n=6)

3.3 XPEHEAIM K BMSCs [ WE/IMARZm 24
DURE S5 AN M8 25 58 258, A MO N A A% 254 , 20
JHL 3G P 389 AT AL IR S R R A ) A 3 R
F o A U XL )22 45 A, 2 8 0 2 e 1) 4t L
AT WMV (VT Sk ) 5 0 A /N AR i T A
Tl T B 1 W A THEAT RS A I B i (R K ) o
PERIZH A MEVS BRI B 2 T IE W 4., SRR [
B, HDW v AR o 2 A W N R s, D
K3,

3.4 K. BMSCs LC3 1 ,LC31,Beclin-1 mRNA
KR ASEAIZL A H WA OGS BMSCs LC3 T,
LC3 1T, Beclin-l mRNA £ ik ¥ 5 IE % 4l & (P <
0.01) ; 5 4 1 %%, HDW 15 % & 41 BMSCs LC3
[ ,LC3 1, Beclin-l mRNA i ZE AL (P <0.01);
HDW w5 i 4 5 R 4]t 22 57 A Ge it 22 i X
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B3 MSHDW i i %3 fl K f BMSCs B EE/MEE R0 (L5
i, x 10 000)

Fig.3 Effect of MSHDW on autophagosome in rat BMSCs( SEM, x
10 000)

(P <0.05) ,HDW fiG5 it 4] SR 4] L5 25 R L4
TR, Wk 2,

3.5 XPHEER MK BMSCs 55 - WA 52 45 4
BMSCs £5 %2 I 15 ¥4 43 W SCF, EPO J% IGF-1, A%
41 SCF,EPO Jz IGF-1 3 Fig ifi A+ 7K 7 W] i AIK T 1E
HAL(P<0.01) ;HDW /&5 5 41 3 i i 5+ 7K °F-
B 2 FARIEIZH (P <0.01) ; HDW o % & 41 SCF,
EPO J IGF-1 40l (7 K V- FAL AL 4 (P <
0.05) ,{H HDW X5 &t 21 55 8 A 41 Lo %5 JC BH 22
5o &3,

3.6 FHWES55 WM BRI A C T B4 R x Fly
V2L B0 PN R 22 T 1A 6 v T R O R, (AR X

X2 MSHDW 3§k BMSCs LC3 1 ,LC31I ,Beclin-1 mRNA RIiZMFM (x +s5,n=6)
Table 2 Effect of MSHDW on expression of LC3 I ,LC3 II ,Beclin-1 mRNA in rat BMSCs(x +s,n=6)

21 ) TR /g mL ! LC3 [ LC3 1T LC3M/LC3 1 Beclin-1
E% - 0.82 £0.04 .70 £0. 02 0.84 +0.05 0.90 £0.45
L7 - 1.29 0. 03" .82 %0.02" 1.26 0. 03" 1.62 +0.32"
HDW 2 0.84 0. 05% .73 £0.03% 0.87 =0. 08% 0.94 +0.37%
1 0.94 +0.08% .02 £0.07% 1.09 0. 05% 1.36 +0.47%
0.5 1.16 £0.39 .52 £0.09 1.20 £0.03 1.31£0.51
%3 MSHDW 3t 1% # i & & BMSCs 4 i SCF,EPO,IGF-1 ) 0.313x2 + 0.576x3 + 0.018x4; v1 = - 0.084y1 -

M (xxs,n=6)
Table 3 Effect of MSHDW on renal anemia rats’ BMSCs secreting
SCF, EPO and IGF-1(x +5,n=6)

3 Fﬁ%r&g{l SCFﬁI EPOil 1(;F-17]
/g-mL /ng-L /ng-L /pgL
N S 1039.09 £115.17  491.67 +40. 83 361.83 +18.84
A - 488.67 +95.34") 214.33 £28.18"  147.50 +15.86"
HDW 2 1073.33 +121.60°) 461.83 £29.50%)  308.50 +70. 56"
1 656.67 +57.50%)  322.67 £25.55%  209.00 +8.02
0.5  455.00+30.82  207.00 +14.05 163.00 £33.93

ANTRTBLAH OC R BE RBEAE I 2%, T B SC R
TR 2HL A8 e 22 ) A S T O AR, Ak 2 1 AT i R R 56 4 #r o
BS54 1 BRI SC RN 0. 961, HAGE P ol
0. 00, 33 Xof L8 A5 k(1] (1 4 S M e 124 7 3, TRt
IV I PR i L R) 8 b A G P F ST R A A B ST
51 XML AL G AR B 2 K R, L6 T
S50 BUAL AR A X R wl = 0.119x1 +

Correlations for Set-1

x1 x2 x3 x4 yl  y2
yl 1.0000 .9185 .8861
y2 .9185 1.0000 .8924
y3 .8861 .8924 1.0000

x1 1.0000 .9518 .9055 .6964
x2 .9518 1.0000 .92739 .7435
x3 .8055 .9279 1.0000 .7231
x4 .6964 .7495 .7231 1.0000

4 ABEXEERGENEFEFNBEZEZBBXREER

Correlations for Set-2
v3 vyl y2 3

0.733y2 —0.206y3 . Hi ul {3245 1 4~ #L A A &
xl ~ x4 1Y RO R EE, 2R W R DR AT s )
wl KPR, WK wl A B S AR SR B W KT 1Y e 75
Ar o MIEE 2 AR R0yl ~ 93 IR
R, 5 el BHOROE, W] ol g R i BMSCs 5%
SRUARIRE ) o MR EEAL 43 AT (1 7,8) R H B AKF
IR AR B MR AR B wl 40 TE AR OG AH O R Y
KF 0.7, 4kl 55 43 W e 1 21 5 4R 7% i 34 5 A AR
it ool BHAHKG,MHCRBIH KT 0.9, MAITTR 5
Br(E9) Bos ul af LR A C 28 & 2H 84. 8% Wy 4l
PR 25 01 AT DA RE X ST B wl78. 3% (175 25 501 1B
RREACARA 91.5% WA NS, 57 /) wl 7]
DLt B R ST 1 0184, 4% ()75 95
4 itig

HDW F 2 4 bR 25 2 il b 3 R T
ZORE R E S MAE N B E, ARSI

Correlations Between Set-1 and Set-2

x1 -.8557 -.9141 -.8334
x2 -.8803 -.9302 -.8744
x3 -.8902 -.9417 -.8838
x4 -7151 -.7069 -.6930

Fig.4 Correlation matrix of autophagy related genes and hematopoietic factors
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Standardized Canonical Coefficients for  Standardized Canonical Coefficients for

Set-1 Set-2

1 2 3 1 2 3
x1 .119 2372 2256 yl -.084 1091 -2.496
x2 .313 -1.184 -1.934 y2 -733 -2592 .758
x3 576 -395 -1.168 y3 -206 1660 1.703
x4 018 -948 1.185
BS AREXRBMGITEMRE

Fig.5 Canonical correlations and test results

Canonical Loadings for Set-1  Canonical Loadings for Set-2

1 2 3 1 2 3
x1 .851 .228 .184 yl -840 .181 -.290
x2 .974 -003 .018 y2 -.9%94 -109 -.014
x3 .887 -.031 -.062 y3 -835 .314 168
x4 752 -469 463

E 6
Fig. 6

BERERERSENRFERSARNTSHNMEL R
Standardized canonical coefficients of autophagy related

genes or hematopoietic factors with canonical variables

80.56% "' {HL & HAE FH AL % R WA, JE T %07
252 AR BT T B G T A R 2
BRI A T . A ARGE R Y, CRE B35 35 10 (o 57
85 2 Al B B ) UL A D B A I B 4T 4
i T ek 1 BR T A RE AE 4  AR Ah  5

Proportion of Variance of Set-1 Explained by Its Own Can. Var.

Prop Var
Cvl-1 .848
Cv1-2 .068
Cv1-3 .063

Proportion of Variance of Set-2 Explained by Its Own Can. Var.

CFU-F,CFU-E } CFU-GM 4 7% J& A% %0 35 % %o BB 4
W R A 4 e HDW AT L) 5o 5% i BMSCs
IS FNE T B PSR .

Canonical Loadings for Set-1 Canonical Loadings for Set-2

1 2 3 1 2 3
x1 951 228 .184 yl -3940 181 -.290
x2 974 -003 .018 y2 -.994 -109 -014
x3 .8987 -.031 -.062 y3 -935 .314 168
x4 752 -.469 463

B7 BE/KFAMIMEESHEEH BN LB LR
Fig. 7 Canonical loadings of autophagy group and side

secretion group

B8 ALY

Fig.8 Diagram of canonical loadings

Proportion of Variance of Set-1 Explained by Opposite Can.Var.

Prop Var
Cv2-1 783
Ccv2-2 .004
Ccv2-3 .001

Proportion of Variance of Set-2 Explained by Opposite Can. Var,

Prop Var Prop Var
Cv2-1 .915 Cvl-1 .844
Cv2-2 .048 Cv1-2 .003
Cv2-3 .038 Cv1-3 .001

B9 #ETRGH

Fig.9 Proportion of variance

I IS O 7L 230 0 290 I Sk A0 [T A0 D 4 i 6 1)
HE 72, H AT B W 40 A ) A AR TR X )
(912 BE AT LA o 2 1 SR R 3 1 B 2 Ak 1 40
i R A M PN RS, R A0 I R B A S A0 i
71, O] LA 7 20 A 3 P 7 S A R AE T, BEAR
Dy N RRE PP PEAR MO AE T2 o H AT R I OG T I
PR B BMSCs [ g A9 AH G HRGE , X T H I R K
AR AR V5 IR T AR AN AT, AL
% By o B B R IR R RS BT R R
BMSCs, JIE 52 Jm & 40 M A2 A7 R W AR TR, A b
PRI 2, A WA 5 3k P 0k BT, JF H R
MSHDW 4b ¥ J5 [ Wi 56 P B AR 7 45 2L 4, $2 0%
BMSCs [ W B A nl R T A ML TRtz —.
Beclin-1 J2 I 95 41 i3 11 5 F) G B 6 D1 0 A 6
A REE3(LC3) 2 EZR AWK SR M

R LC3 T )% B W AR B LC3-T T, ik
LC3-T % & & LC3-1 /LC3- 1 af ST W [ Wik v, A
WFFE 45 5 7, MSHDW ] 3 4+ 38 35 13 1 AH 06 35
Beclin-1,LC3- T , LC3- 11 #i) il & 1 %% 1L k¢ KL BMSCs
FI W L o 2 R A AR

BMSCs 21 Ifil f ¥4 5% 119 76 22 2 138 43, 58 43
Z R A A F G SCF,EPO & IGF-1, T 4l fitd 43
T3S FR AT . B, N R 32 kR ik
A5 R K E B B 20 40 i 5 R TR & o
NN . L4 SCF 32 ZEAE 1 H W1 41 40 Jfd , IGF-1
FEAEH T2 40 . EPO X} 2T & ¥ i i 14 20
ML VE 5 SCF B[], %t 5 #0241 2 2 1t 40 A i 7 H
5 IGF-1 §pfal"*) Atk SCF,EPO , IGF-1 ] &5 4T
411 ORA S A S 52l 1 P R R N M T N - U B
BMSCs 535 I i EPO, SCF,IGF-1 7K ¥ %5 1F % 41
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TR, R 4 MSHDW - i J5 , 3 ik i (X 1
KA R SRR R 22 R A G L,
UiB HDW A f£ i BMSCs 55273 WARAEH] . H AT R
ULEF PR I BMSCs [ W 5 43 WA 48 g I - fig 1 =Z 1]
KAMIGE , T 2 — L AT G e, R A
KA AT R, F WK ST 5 40 1 55 43 W8 Y BE ) 5 e B
TEAH &, IF HAR 2 [ W B8 R i 55 43 36 B g 1 A
HAH,LC3M/LC3 T Al EPO 4351l 2 5 G H 1

Ik, HDW 3y 97 B P 2% 1l ) AL i 7T B 2 7 il
BMSCs H W /K -3k 242 iF H 5% 7 s/, 32 22 5%
A LC3 T /LC3 T /K FF4 & EPO 437K F .
AHEFE S HDW 3697 B M 22 1 4R 2 T 8 1 A 4 A,
A R 4 B 5 AR FH AL o
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