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Effect of Herba Scutellariae Barbatae flavonoids in delaying aging of Caenorhabditis

elegans and human umbilical vein endothelial cells in vitro
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Abstract: Objective To explore the effects of Herba Scutellariae Barbatae flavonoids (HF) in delaying aging of Caenorhabditis
elegans and human umbilical vein endothelial cells (HUVECs) in vitro. Methods The effects of 30 or 50 mg/L of HF on
nematode life span, reproductive capacity, oxidative stress, and antioxidant enzyme activity of C. elegans were assessed, and
the effects of HF on the expressions of the genes encoding antioxidant enzymes and the aging-related genes were analyzed
using real-time RT-PCR in both C. elegans and cultured HUVECs. Results Compared with the blank control group, C. elegans
with HF treatment showed significantly improved mean and maximum lifespan with a prolonged mean lifespan under acute
heat stress at 35 °C. HF treatment did not impair the reproductive capacity or cause significant changes in the offspring number
of C. elegans. In addition, HF enhanced SOD and CAT activity and up-regulated the expression of daf-16 and sir-2.1 (SIRT1)
genes in C. elegans and HUVECs. Conclusions HF may delay aging of C. elegans and enhance their resistance to acute heat
stress without damaging their reproductive capacity possibly by up-regulating the activity of antioxidant enzymes and
expressions of antioxidant genes. HF also may protect endothelial cells against oxidative damage.
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K1 FWELHIELER real time PCR5|4

Tab.1 Real-time PCR primers for antioxidant genes in Caenorhabditis elegans

Gene Login ID Upstream primer 5'-3' Downstream primer 5'-3'
Gpd-1 NM-0638364_ TCAAGGAGGAGCCAAGAAGG CAGTGGTGCCAGACAGTTG
Daf-16 NM-001264561.1 TCAAGCCAATGCCACTACC TGGAAGAGCCGATGAAGAAG
Sir-2.1 NM-001268555.1 ACTGAGATGCTCCATGACAATAAG GCAAGACGAACCACACGAAC
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1 mRNARRKFIE I PCRE 1)

SIS HUVECS 4, it A 1 mL Trizol &g
RNA, i¥i # 5 &7 cDNA, L GAPDH K 1 & , %
H Applied Biosystems ViiA 7TM Real-Time PCR

%2 HUVECsIiE L E R real time PCR5|4

System kil 45N E R ) CHE, BT A sOw 415 31 Lo
F4Ji Comparative Delta-delta Cti: A A Ct=(CtFE[H-Ct
WS HEIN)-(CIEH -CtINSEE ) XTIRAL, R 222
A LR X RRZ B sl 8. 3228
MRNA K RKFIE I PCRE 1)

Tab.2 Real-time PCR primers for antioxidant genes in HUVECs cells

Gene Login ID Upstream primers 5'-3' Downstream primer 5'-3'
GAPDH  NM_001256799.2 TCCACTGGCGTCTTCACCACCAT GGAGGCATTGCTGATGATCTTGAGG
Daf-16 NM_000574.4 GCGGCGCGTCCTTGTTCTAA CTTCCAAAGCTGGCTGGGCATT
SIRT1 NM_012238.4 GCTGGAACAGGTTGCGGGAATC GGGCACCTAGGACATCGAGGAA
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Fig.1 Comparison of the lifespan of C. elegans with different
treatments. The maximum lifespan is defined as the survival
time of the last 10% C. elegans. *P<0.05 vs blank control group;
°P<0.05 vs CR group.
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Fig.4 Effect of high-dose HF on the survival rate of C.
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Fig.5 Effect of HF on SOD and CAT activity in C. elegans.
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Fig.6 Effect of HF on daf-16 and sir-2.1 expressions
in C. elegans. *P<0.05 vs blank group.
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Fig.7 Effect of HF on SOD and CAT activity in HUVECs
cells. **P<0.01 vs blank group.
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Fig.8 Effect of HF on daf-16 and sir-21 mRNA
expressions in HUVECs cells. *P<0.05 vs blank group.

WA HMERS, B R T A S RIS, P
2o A IR AL, e PR AL S T LA
e 2 S I R AR F AR e M E 15 e ) S [ap g
TEEATBNG . AR EN BB Z , Hph A
F JE2 Ul H T AN R B2l — . FEIE RO
AR T E A S PR S A TARIRAS , TR
PR B AP S DA R MR
T A R S B E L B R T A R
N, 5 MR N ARS8 1 RS A 3 X4 i)
RERNE M A, AT LA 2 [ S s i
CEREERY, Pl TR — RS> B X TR
E A IOI W W S < Sy W 11| K= 8 /S e BB P o8
PRIZR, PN R 20 5 [ I PN B 20 ) AR A Ui
AP A RAE TN LR 28 2 — B g i e
o AN B R R R T PR AR
PN B2 A A 1 22 AR, & 8N S A A sl
RERIH™  BOAIIF S 0 B 55 i 2 ORI 35 ik A Bz 4
M (HUVECS /WA, A B MRS B2 e A
LAY T ESREASIIE HF 38385 A S PR 1 3k

KNP E R T ITTRE R i

SOD I CAT 1 4k HfA Py W2 J= 2L (bt AU AL g
S MNEREE AR N Z s A A R 4 fb &, LR
I TR bR G LR BT AL AR Ty B3R, daf-16 %
PRS2 e Sy 4 PR 7 Sk (Forkhoad ) BRI, AE
LA [ PR B 3y R R IR R
T, U B ) ZR RS R AR I (5 Sl i R, DT
SR R i LR nT DAE K2R 5w, O Hifk
S A RIRAR LA AT R, Zhang™ M WF5T &
PR R 10 daf-16 1 5 |4 f A A iy i K
sir-2. 12— KR | BRI b SRS
Daf-16/FOXO if %" , Berdichevsky 4] JABF5E 3 1 |
2 MU P 3 63K sir-2. 1 T s X AR S A )
BT, R sir-2.1 (R SRR R R W SR, e, i
Fik sir-2.1 AT N daf-16 #035E N sod-3 (s s, SEEG s
T, I HF (4 RT3 25 A R R 3 i 55 0 IR
AHECRH R AE K, H A HF VR AR e, 14
FEAar R I AN E AT AR T, T A g A AN T
(RS- X8 A ST, 28 B ) SOD  CAT 3% 1 BH e 75
2k RN BTE AR SEEE N daf-16 ,sir-2. ImRNA £ 55
K23 118, 3% 5 Zhang 1 Berdichevsky FIAFFT 4516
AHIA] . FREH HF BEIE i e & 200 5 FZREAE K 5
AP AL R A 2k , BT A ALY
15 77, X SRR FHIATTRE ) , (A5 4kt F i de 3]
K,

SOD . CAT fE b A& bt A AL BEE 1) , Rgk D
P T AN T DR RS A5 5 2R A AN 3 ik
oF A B A0 A T R I 5 T B N R
SIRTUINS i 52k g1 i sir-2.1 L[R2 RV L N %%
FIZ G NAD -+ 25 2B AL, 76035 3L ek |
MM e rh R E B, Rl 7
AL (SIRTL-7), Hirh SIRTL A {E FE AU MIAE T , S
FIREA IE KA A A E R ™ ST B, 7 Ak
WA T SIRTL 456 XSk 8 1 285 55 -7 FOXO: 1%
HoZ: 2 mh Ak, BE Y 55 40 M 10 P AL BE 1 IR0 55
FOXO:1FF I T-AEF , T s 40 i 7E 42 Ak B 5%
PF R B> L g R W HF /T HUVECS
J5 . 40 /Y SOD. CAT if J1 W & F+ & , daf-16.
SIRTIMRNA [ F35 K- 35 [, L5 v ARt
P, XS 2 BB EE R —8, REH HF BB AT A
PUAMLSER 3R, B AH ST AL BT ), S A
TR BT RS RE T , DD P R A S B D RERR
T, TR FIAE S Co M 4555 £ 1 LR, A TATAE K 74

ZE ERINR  ARHIFFE AT 2 SR 6k P 1z 40
JRRAT G VAN T R A A S 2 O 2 IR
S5 IR BB RS S R U Ay



- 826 -+ J South Med Univ, 2017, 37(6): 821-826

http://www.j-smu.com

Fld K i, I H G2 i E A LR Bl RE T
FEZZLR MR VR D LEL . — N B JE2R U N iRE
IR . AR —E R R HF J5 , 28 HURTHUVECSs 1]
it FEH AR mRNA F5A5 7K, TS inAH 6
PRI 1, AR RGP A SR
PEETEIRARP A FRFERIBE T SR AR RE
ARG, TR RS = 53 ) & ¥R
B T YGHE, I EREG YA K AR HAERIBL
il A LA T R A B A R AR 2t T
FlERAE

B2k

(1] ER2Z5 2. b N RAFIEZG9 2010 4FR(—H)[S]. dbst: h
2 RHL i, 2010: 109-10.

[2] ArBRL PR RG2S 2R SR I A T s
WAEE D). B BB R, 2010.

[3] Wang Z, Yu J, Wu J, et al. Scutellarin protects cardiomyocyte
ischemia-reperfusion injury by reducing apoptosis and oxidative
stress[J]. Life Sci, 2016, 157: 200-7.

[4] 5 =5, 4% B, BB, 45, wa RO AR AR R ) LS B P f i
T8 B HARAN A AR PERF 5T (30, £ % Dol BH4E, 2016, 37(17):
225-31.

[5] Tao G, Balunas MJ. Current therapeutic role and medicinal potential
of Scutellaria barbata in Traditional Chinese Medicine and Western
research[J]. J Ethnopharmacol, 2016, 182: 170-80.

[6] Gruber J, Tang SY, Halliwell B. Evidence for a trade-off between
survival and fitness caused by resveratrol treatment of
Caenorhabditis elegans [J]. Ann N Y Acad Sci, 2007, 1100(1):
530-42.

[7] Kampkastter A, Timpel C, Zurawski RF, et al. Increase of stress
resistance and lifespan of Caenorhabditis elegans by quercetin[J].
Comp Biochem Physiol B Biochem Mol Biol, 2008, 149(2): 314-23.

[8] FEWUHR, BT, AHER. IR | FIAEIE R T S HZ X A L
KB A S P (], KRR gE S R, 2008, 20(5): 782-6,
802.

(9] Jt i, Bk Il BT mREaATL iy hE2ihis e ). i
R, 2014, 28(5): 96-8.

[10] Donato AJ, Walker AE, Magerko KA, et al. Life-long caloric
restriction reduces oxidative stress and preserves nitric oxide
bioavailability and function in arteries of old mice[J]. Aging Cell,
2013, 12(5): 772-83.

[11] Stress DO, aging, Adv Exp Med Biol 2003, et al. Inhibitory effects
of Scutellaria barbata on human uterine leiomyomal smooth muscle

cell proliferation through cell cycle analysis [J]. Int
Immunopharmacol, 2004, 4(3): 447-54.

[12] De A, Ghosh C. Basics of aging theories and disease related
aging-an overview[J]. Pharma Tutor, 2017, 5(2): 16-23.

[13] Terman A, Gustafsson B, Brunk UT. The lysosomal-mitochondrial
axis theory of postmitotic aging and cell death [J]. Chem Biol
Interact, 2006, 163(1/2): 29-37.

[14] Yoon AP, Daane SP, Toth BA, et al. Anti-Aging: An Overview [M].
International Textbook of Aesthetic Surgery: Springer Berlin
Heidelberg, 2016, 1229-37.

[15]Cosentino F, Francia P, Camici GG, et al. Final common molecular
pathways of aging and cardiovascular disease: role of the p66Shc
protein[J]. Arterioscler Thromb Vasc Biol, 2008, 28(4): 622-8.

[16] Zhang J, Lu L, Zhou L. Oleanolic acid activates daf-16 to increase
lifespan in Caenorhabditis elegans [J]. Biochem Biophys Res
Commun, 2015, 468(4): 843-9.

[17] EH8E, Bk al, £ 20, 45 I SRIBUIIESE 75 M Bd Tk e AR Y
B9[] B4R, 2016, 38(04): 391-6.

[18] Berdichevsky A, Viswanathan M, Horvitz HR, et al. C. elegans
SIR-2.1 interacts with 14-3-3 proteins to activate DAF-16 and
extend Life span[J]. Cell, 2006, 125(6): 1165-77.

[19] Santos-Lopez JA, Garcimartin A, Lépez-Oliva ME, et al. Chia
Oil-Enriched  restructured pork effects on oxidative and
inflammatory status of aged rats fed high cholesterol/high fat diets
[J]. J Med Food, 2017, [Epub ahead of print].

[20] Lafargue A, Degorre C, Corre 1, et al. lonizing radiation induces
long-term senescence in endothelial cells through mitochondrial
respiratory complex Il dysfunction and superoxide Generation[J].
Free Radic Biol Med, 2017, [Epub ahead of print].

[21] Ribeiro TP, Fonseca FL, De Carvalho MD, et al. Metal-based
superoxide dismutase and catalase mimics reduce oxidative stress
biomarkers and extend Life span of Saccharomyces cerevisiae [J].
Biochem J, 2017, 474(2): 301-15.

[22] Dai DF, Chiao YA, Martin GM, et al. Mitochondrial-Targeted
catalase: extended longevity and the roles in various disease models
[J]. Prog Mol Biol Transl Sci, 2017, 146: 203-41.

[23] Cueno ME, Imai K, Tamura M, et al. Butyric acid-induced rat
jugular blood cytosolic oxidative stress is associated with SIRT1
decrease[J]. Cell Stress Chaperones, 2014, 19(2): 295-8.

[24]Wang Y, Liang Y, Vanhoutte PM. SIRT1 and AMPK in regulating
mammalian senescence: a critical review and a working model[J].
FEBS Lett, 2011, 585(7): 986-94.

[25] T i, 2= i1, x| %% , 5. FE2EiT SIRT1-SOD {5 M MHEZE A R
TN B ML [I]. AEFR2A4, 2014, 66(5): 575-82.

(Y. 22 1R)



