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In Vitro Study on the Anti-Brain Aging Mechanism of Bushen
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ABSTRACT Objective: To investigate the molecular mechanism of anti-brain aging in vitro using medicated serum of Bushen Jiedu
Decoction (BSJD). Methods: Human glial cell aging model was prepared by H,O, induction. An intervention using BSJD-containing
serum to investigate the pharmacodynamic effects of BSID on senescent glial cells. Cell viability was detected by CCK-8 method using
medicated serum of Bushen Jiedu Decoction. The proportion of senescence positive cells was assessed by B-galactosidase staining. The
intracellular reactive oxygen species (ROS) levels were assessed by DCFH-DA assay, the apoptosis proportions were assessed by flow
cytometry, and the transcripts levels of senescence associated genes CXCL1, FOXOI1, P16, IL1A, IGFBP3, and IL6 were assessed by
qPCR. Results: Medicated serum of Bushen Jiedu Decoction significantly enhanced cell viability (P<0.05), significantly reduced the
proportion of senescence positive cells induced by H,O, (P<0.05), reduced the level of reactive oxygen species, significantly reduced the
proportion of apoptotic cells (P<0.01), and down-regulated CXCL1, FOXO1, P16, IL1A, IGFBP3, and IL6 transcript levels. Conclusion:
The medicated serum of Bushen Jiedu Decoction significantly inhibits H,O, induced human glial cell senescence, which may be associated
with enhancing cell viability, reducing intracellular oxidative stress levels, anti-inflammation, and anti-apoptosis.
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SPF 2 14 Sprague-Dawley (SD) K B, 10 2, /& i & 200
+ 20 g, 1 A AL 5T DR AE Y HORAT BRA W), 52560 3 W)/ vl ik
5 : SCXK(52)2015-0015 , A AR FIETE PO 1 A AL 5t 4
HEB #fi i) 5 75 M LA QAR B IR AW . CCK-8 5
AU AR A YRR R A A o A0 B- SR
Hetr R & IR ERIER &l A RIS R RAEYHARA IR
AH] L RNANEER G H M SR R A BR A F
RevertAid FirstStrand cDNA Synthesis Kit i f Thermo Fisher
Scientific, 2% Universal Blue SYBR Green qPCR Master Mix I
R FRE /R A W) A FR S 7] o Hoechst33342 55044k A
R FHERHA R A
1.2 {%=8

T AALRRE SR A (Sanyo MCO-20AIC ), IE 88— A i e Be
(Echo), gt (BioTek ) , 2R 4 1 {345 (Olympus FV3000) , Jii
AL (CytoFLEX) , 8 i3t 4366 B 1 (Pultton ), QuantStu-
dioTM6 Flex Real-Time PCR System( Thermo Fisher Scientific)
1.3 7k
1.3.1 #hERBFAHNEFENGIE  KREVLS N 2480
HEZHH, BH 5 H @RISR 1 RS TFRSES:, a2
PR IBGE# BRSO, IEW IR BT s AR w4 (2:1)
IKGEW, A= 2 75 i 0.47 g/mL, R EGHE B 7y 2 mL/ ¥, 1k /A,
85 d, A5 A B SRR IRK . B0 5 d 2R Ak,
HJR—WHES 40 5 TS 10%7K 6 5 RR I B, I8
BKELAL, 3000 rpm 10 min BLOBUMTE , HUEBREE, 56 CHMA
KA 30 min, 3305 T 20 CORAFEA T o I, R S
DMEM B5FRFEEL A 10%5¢ e R5 553, SR PR .
1.3.2 CCK-8 ik#aill HEB #iff1i& 71  #% HEB LI%3AL 1x 10*
AT 96 LM, 12 h J5 50 3 41 (control 4, HO, 4,
H,O0+BSID #1), %41 6 1~ 1L, control L1 A1 H,O, ZLAf I+ fin
A PR BB L 3 97, HLO+BSID 4 A Jr 4 KR &
MGG TR, 24 h )5, H,O,+BSID 411 H,O, 21 A 23k i Ry
2 uM #J H,0, 4b 3 1 h, control ZH N A 7 S5AFN PBS H5¢E 4 1%
Ik, HHUEIREL, 24 h 5, WFEEFRI, BEALAIA 100 wL
CCK8 TAE#, 2 h 5 Agpr 4] OD450, 4% i (4b ¥l ZH OD450-
2% [ #1 OD450/ control 2] OD450- 25 {441 OD450)x 100%31455
AR

133 B- $IEHHLERNMBMEZEG L 4x 10Y 4L
K HEB #2570 24 FUAR, /0440 b B = FL AL
WER 2 uM 19 HO, 4bH 1 h, ks 373k, 24 h J57 , 57 st 55
T, PBS YRR 1K, A G [ 3 W 2= IR 2 15 min, PBS Pk
3 BFLINA 500 L B- PZLBE TR 6 TR, 37 ClER ot
o 5 PSR AR B RSO R Y BEHLILET , AL = AT
TUEE 4% IR COL BT PN FH 1 200 B/ LT P A R ) % 100%
T BE AN ]

1.3.4 PI/Hoechst33342 Xt M4ARAT/KE DL 20x 109 fL
WREEY HEB 28T 6 fLIR, 12 h R0k 3 41, 4 3 A5 AL,
AU L B3R 24 h 5 THALES OMCEEANNG , INA LM BE R 2 uM
B HO, T37CIEFE LA 1 h, B0 BE, In ALK E
5 wg/mL Ay Hoechst33342 LMK 10 wg/mL ) PI 443 ,37°C
JER 20 min, B.00% B3, PBS HE, FHUGI . 40
FE S — A TE R P Ry 405 nm, AR 450 nm; 25 4@
TPy 488 nm, KUK 610 nm,

135 FHEERRIGERNAMFBESEAKE LI 10x 107
FLE K HEB H2Fp TR R A /ML, 12 h J5 4020 K Ab B R]
o SRR R SR SRE U WIS, ALY 1 uM
fi) DCFH-DA (2',7-Dichlorodihydrofluorescein diacetate ) F12¢ 3¢
BN 5 wg/mL Y Hoechst33342,37 ‘CH#F 20 min, F DMEM
WiV 3 WK, BRI B &9 PBS ¥, Bt N0
2, BOEIHR A DRSS — B R K R 405 nm, K
D45 ] 430-470 nm; 55 21388 % & P A 488 nm, #6:i
P K5 Bl 500-600 nm.

1.3.6 RT-gPCR # U3 £ 4#0% mRNA FikKE L) 20x 109
FL#BEN HEB $:80 T 6 FLAR, 12h [ AN ACFRIR] |, & sl
FAGFREE R, WS R IR, 1 BRI &7 R IR LS RNA, &
B W SR Oligo(dT)5 14, 4544 :42°C 60 min,70°C 5 min,
SYBR Green 4k} CXCL1 FOXO1 P16 .IL1A . IGFBP3
IL6 f% %7K, GAPDH E NS, 450F:95 'C 305,22 )5 95C
155,60°C 30s, 40 MEH, feJq s fTHLAE A E AT ZE . 0%
FRAFE R AGHE IR BB (COM A 2 @ J5 33 A%t mRNA %
k. SIYFSIINER 1, 51978 0E S Primer 5.0 #M4F A 171%
T, B LA T AR A .

F 1 qPCR 5| ¥R 51

Table 1 qPCR primer sequence

Reverse(5' —3')

Gene name Forward(5' —3')
FOXO01I AAACACCAGTTTGAATTCACCC
SIRTI TATACCCAGAACATAGACACGC
P16 CCGTGGACCTGGCTGAGGAG

ILIA CTATCATGTAAGCTATGGCCCA

CXCLI AAGAACATCCAAAGTGTGAACG

1L6 CACTGGTCTTTTGGAGTTGAG
IGFBP3 CATCAAGAAAGGGCATGCTAAA

GAPDH

GCACCGTCAAGGCTGAGAAC

TCGACTTATTGTCCTGAAGTGT
CTCTGGTTTCATGATAGCAAGC
CGGGGATGTCTGAGGGACCTTC
GCTTAAACTCAACCGTCTCTTC
CACTGTTCAGCATCTTTTCGAT
GGACTTTGTACTCATCTGCAC
GAGGAGAAGTTCTGGGTATCTG
TGGTGAAGACGCCAGTGGA
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1.3.7 $HEALTE (G240 SPSS20 #4140 0T, BdlafF 2.1 MBS HF A MERERS HEB HiE S

BIER A HJr 2257 R AT BN 2 ANOVA 535 LSD B Lt CCK-8 #li4t 5 715, 5 control ZHAH ., H,O, 20 40HEIE /7
B, HEARFFHER MK ZE ANOVA ;4 Tamhane's FIFi L B3 F [ (P<<0.05); 5 H0, 44 Lt , H,O-+BSID 441 g 15 #1
B BAEAFT GBS NERHEAESEOG 3 . 4R br REIN(P<0.05), W3R 2. BEWIANEF Al 7 & 245 1L T A g 42
W (xt s)FIR . 1= HEB 435 J1 .

2 R

% 2 HEB #Ai& f1(xt 5,n=6)
Table 2 HEB Cell viability level (x% s, n=6)

Groups Control H,0, H,0,+BSID

Cell viability level (%) 99.43+ 4.84 49.75+ 1.62* 53.49+ 2.49*

Note: Compared with the control group, * : P<<0.05; Compared with the H,O, group, *: P<<0.05.

22 I EMEARHMERERRFTZ LM EMEMmLELS) P<0.05);5 H,0, At , HyO+BSID ZH FH 1 40 ffd LY 5]t 25 6
B- IR H M 4 R /R, 5 control 4 (19.561  fR(21.20% 0.65%,P<<0.05), WL 1. #2758 HO, & fil 5 & i1
1.77%) FAL, B0, ZBIPEANME L B 23 BTt (32.62¢ 1.92%, i, 4B e )7 & 25 LT REAS 42 i HLO, 1 Um0 AR L

$
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Proportion of senescent cells
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control H.0, H.0.+BSJD

control H,0,+BSID

1 HEB £t B- FFLEFHERE
Fig.1 HEB cell B-galactosidase staining

Note: x 400. From left to right, control group, H,0, group, H,O,+#BSJD group. Compared with the control group, * P<<0.05;
Compared with the H,0, group, *: P<<0.05.

2.3 #MNBESEHSHMERX HEB JT- 28k tk 5 5 H,0, 41 # . ,H,0+BSID 241 ¥ T 40 e bk 1] & 2 f& A%
AN AR LE AT R, 5 control ZH(5.64 4.44% )4 (29.60t 0.61%,P<<0.01), VLIE 2. UiHHANEfRTT & 25 1L fe
He, HO, H I T- 40 Le B .38 BT (59.37 1.70%,P<<0.01);  #52%f#% H,0, 530 HEB i1
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& 2 HEB ZBA@E T LL )
Fig.2 Proportion of apoptotic HEB cells
Note: From left to right, control group, H,0, group, H,O,+BSJD group. Compared with the control group, # P<<0.01;
Compared with the H,0, group, **: P<<0.01.
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24 I BBMEASHMEREMER HEB MAREEEKF
POLIL R AL LB WS AT UL - control ZHAAMIA: K R4,
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TEMTAT L, 2B . HO, ZHARMUE 25 A W] I ks, 20 I

control
group

H,0,
group

H,0,+BSJD
group

Hoechst33342

FFE A 2, AN MRS AR , SR B ANYE , A IR0 AR, ROS
PEETR TR ; 5 H0, 404 Lk, HyO-+BSID 2H 20 i i85 5 4% i 2%
PR R e  ROS 9o VS , WL 3. BiHHANE iy & 21
T REMERE AR AN P R Sk K T, B HLO, 3 B A Akt .

DCFH-DA

Merge

[ 3 HEB ZHAEiE S E(x 400)

Fig.3 Fluorescent staining of HEB cells for reactive oxygen species

Note: From top to bottom, control group, H,O, group, H,O,+BSJD group.
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qPCR #5255 57~ , 5 control ZHAH Y, H,O, 2 IL1A IL6
S ACE FFb 5 H0, 4HAH 1L, HO+BSID 4 IGFBP3 #% 57k
SRR (P<0.05),IL1A IL6 .CXCL1 FOXO1 #%35#K TR,
ARG, W3 3.

47 El control group

5 =3 H)0, group
§ 3+ = H,0,+BSID group
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Fig.4 Transcript levels of senescence-associated genes (x s, n=3)

CXCL1 IGFBP3

Note: Compared with the control group, *: P<<0.05; Compared with the
H,0, group, *: P<<0.05.
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NARFE R B HLRIRES K 2 2N
AT B A 225y 2R A, Herh R A fR
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e 5 52 B EAI SRR, SRR 0 B AR AN ) —
G BN (ROS) =), ROS F= Azt 245 [
BRI SRR AL 5 0L O ML P S B AT MR A 5
PR, MR L H 525 ROS HIEUM, ROS 7] LGB 560
FEE AR ST DNA 16N V2 A e o 1 K AE IO, 1F
M3 A2, ROS B B8 A 40 F PR 2k, f97) e A B 5
T H (0> FEest [ 2, UKAR A AR, flinid &
LA (H0,) A LR AR SR, PR AR SOl 2R B 0 2 uML Y
H,0, Z- ¥ HEB #HHfi, & ] T 40 s A8 (P<0.05) , & 24 1ML i
FRFRBETRAL P 25 AR T 4 M 5 2 LA (P<0.05 ) , R W 5 241
AL REA AT H,0, V551 HEB 40055 3% , M 4H /K SPHiE
ST ANE R PO AR D RE . A 24 i v AL B Y
HEB 4335 /7 251458 (P<0.05), il 245 1M 35 RE A e ik
H,0, AR AT TR Bm AR B g d I 2 BAT —
DR VEH

TEEE RS WA E 7 a7 ARKET
HE ALY, 2 52 AR EE R, X—d 2k
RN A3 F R (Senescence-associated secretory pheno-
type, SASP), A A1 () L A A ) T AR R O pe il T 2o
I SR 1Y SASP X HAMORBE =2k i TH s i) @Y, IL1A IL6
P16 .CXCL1 IGFBP3 #J 2 35 Z# 5 3L K, IL-1 4bF SASP |
U, ATPRT R IL-6 1RIAPY, IL-6 20 AN 7, S 5K
SEJE T, A8 48 RN AN T 1 T 5| e 4t ff e 5, IGFBP3 &
IGF1 Z i —Fh4s &8 A, IGFBP3 5 IGF1 4542 5k
T SRR, A et Hidh H,O,+BSID 41 IL-1A IL-6 .CXCLI1 ,
IGFBP3 #5/KFA7 T R, 3 N A 2 v Rl s B 2 Fl
B FE AR S IR AL A A 3 1 R A e R
F| P16 ik I W AME , IR S T B B 70 2 S R afE—
HARATR T ] BER 43 T2k

TR AN AL % HO+BSID 41 T4 i . 1] 53 2 %
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o HIEDSEIR IS B HyOA+BSID 2 ROS %G00 3 i 3575,
555, € B 5 24 10035 A8 0 25 BRAML P LA KT o RPN 3 4 AU
it INK/P38 i 2% FOXO i, M ™A 2 Fhid A Ak 4 i
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