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Tanshinone IlA Has Effect on Gene Expression of Hypoxia —-inducible Factor -1« in

Neonatal Rats with Hypoxic-ischemic Brain Damage
CHEN Chen, WANG Liling

Abstract: Objective: To observe the clinical effect of tanshinone IIA (Tanshinone IIA, TSA) for gene expression of
hypoxia—inducible factor-1 o (Hypoxia—Inducible Factor-1 o, HIF-1«) in neonatal rats with hypoxic—ischemic brain damage
(Hypoxia ischemic brain damage, HIBD). Methods: Divided seven—day-old SD rats randomly into 5 groups: the sham
operation group, the model group, the low-dose treatment group, the medium-dose treatment group, the high—dose
treatment group, 12 rats in each group. The sham operation group was given no ligature for free left common carotid artery,
while other groups were built HIBD model. The doses of TSA in the low—, medium- and high—dose treatment groups were
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40 mg/kg, 80 mg/kg and 160 mg/kg respectively. Observed the behavioral changes of neonatal rats after modeling by
behavioral indexes, detected the expressions of HIF-1 o in each group by fluorescence quantitative PCR, and observed the
pathological changes of brain tissue through HE staining. Stained HIF-1a with in situ immunohistochemical staining and
compared the positive expression under microscope. Results: There was no difference in the behaviors of rats in the sham
operation group before and after treatment, and other groups all showed behavioral abnormalities. Compared with the model
group, the behavior in the treatment group recovered quickly, and the higher the TSA dose, the better the recovery.
Compared with the sham operation group, the expression of HIF-1 & gene in the model group was significantly increased(P <
0.05); compared with the model group, the HIF-1a gene expression in the treatment group was more, and the higher the
dose, the more the expression level of HIF-1 o, differences being significant(P < 0.05). Conclusion: TSA can protect brain
tissue by up-regulating the expression of HIF-1a, and its protective effect is positively correlated with the expression of
HIF-1 a. The incremental dose of TSA within a certain range can increase the expression of HIF-1 o.

Keywords: Hypoxic—ischemic brain damage(HIBD); Tanshinone IIA(TSA); Hypoxia—inducible factor-1(HIF-1«); Animal

experiment; Rats

B L A Bl i 4 i 5 4% (Hypoxia ischemic brain damage,
HIBD)S& S 808 A JLAE T K /N LBR I E 25 2 — ., BREE
26F HIBD WIRYT RRFRGRIT T4, 2 R AR B XHAE 52
FRAIT . HRtC AW RS20 11A (Tanshinone TIA, TSA)XY
S35 HIBD A Y78, 4, AR4EE S N7 1o
(Hypoxia—Inducible Factor—la, HIF-1c)BE K 282180, X
WRIZ AN IR RS AR o A SRR F 5T 561 B
A= KB HIBD B, TSA fE8CE M e A 15 HIF-1a FEF SR
IRAEFERIAH D
1 MRS5A®
1.1 S8 S RTRETE KB R RSl A: = i s
)7 HIBAERE SD KR GEC SD KB T _E P55 /R — 28 ss
BEhAa R, 360 K, RFEE A4 £2)g, MMM,
YA AIES . SYXK(#1)2008-0015, 138 Tl h EE 2y k2
LSO IE ISR N, HFREE 18 ~22°C, WA
45% ~65% .

1.2 %y P DA BERREIF N4 W), WA b
TEE—AA AR A ], A58 120116, A% 2 ml/10 mg,
1.3 £ &M RT-PCR EZ K| : & RNA 20K A
(D9108B), & e I % 15 £1 (DRR 037A), %6 5E Bt PCR i
7 & (DRR 420A) 34 | AT MM A - A= B R A IR W) 2R 77
HIF-1 o S H MBS —3— Bl & (Glyceraldehyde—3—phosphate
dehydrogenase, GAPDH) I Fili514 1 TAKARA A&, &
LR, AL T A . SD KR HIF-1 o FOiAR i T
REEAEIA PR G S Pl A2 5 A W AT BN )
A,

1.4 S mABAR L HREEIETFRLNE 60 H SD K
SUEEHLS 5 41: BFARL ., BRI AR, Pilhs
Srdl . WARIGITA, B4 12 Ho B HIBD KRR
il 254 Rice JE SO0 Jy ki, SE2 M8 s i 5 10% 7K &4

WERRIE(3 mlvke); FHK 8 4R 45FL TRk, S0k A
4, BEY; RJEREEERE AL 2 he K BT ALK
WG e UK SE L, AR TAHL, %500, ik
JPHTERE , LAPFS 1A BRI e 5

1.5 @ik BFR4 . BB 5T 3.2 ml/100 ¢ 5%
A WE (TSA TEGHROE ) s v it w . b IRRIRIRYT 4L
TSA 25 2557 AR YK 9 3.2 mL/100 g(160 mg/kg). 1.6 mL/100 g
(80 mg/kg). 0.8 mL/100 g(40 mg/kg), 55 HM43 5T 0 mL/100 g,
1.6 mL/100 g K% 2.4 mL/100 g 5% %5 B g A sk . RIG Ik
B3 hJETFIRESE, RS 1R, %83 K,

1.6 BAKXRAT AR WS LK BTG SR 5
RGO VERESOR MG . PR G (IR PS5 8
R ZINGssh, ANAEEE), ST s,

1.7 B XA ARG % BURS AR RN G414,
Gy 24y, L IVAGAEE N, BTREWE, B2 -80°CKi
WA 59 L ET 10%4 /R DGR, 2R EE 24 h,
JHZEE & PCR AR 4 4 HIF-1 o 19335, SR HE ¢
)7 BRI SV BIAS AL, HIF-1 o J5L S AU b A hRIC
Yett,, DIAEE TR .

1.8 “%its ik T SPSS19.0 B4 T5 307, FFds )
MR (c £ 5) R R . A AR 255, WERAHAEZE
74T, PG L] Tukey HSD K6 #5545 2010 7 25 A8 5¢
W% FHAE 250K 56 Tamhane's T2 #5865, P < 0.05 2% 54 551
E5-9'88

2 #R

21 BARFATAFHAURER BRTARAARE LY BT
USRI BRI AR RERS 7 ~ 18 min, RILHEEESIA
e PEIRTEPRE . AR SRS 19 ~ 60 min, FILH X
I DRSS . PR . DUBE S . LK R RS 1
BE 1 ~3 K, FRfT BT RE #6550



HHRE 2018E 12 HES0EE 28
<18 - JOURNAL OF NEW CHINESE MEDICINE December 2018 Vol.50 No.12

3R, WA BRI AT R e, B TSA itk
=, KA

22 ZMKRAIGML HE L& LR WK 1, BTERYK
BV 5 X R Bz S AR, 3R, Tk, An L HES )
Ay, AR BRI ANMEER ; AR L T 20 i B
KM, BRAERFEAS, MZRGE, SETE, oA %
fife. AR, AMIRR AR, A SRR, A HEY 3R
WL, ANEIRIBRITEIE A, BRI, KRIERH AL, S5
RIZH RS, AR A A AN b IR I, AN A T A

BF R wmm T

|7 4

B, WM. R TR, NIRRT B A T AR
BT, AR BAIE, AMHESIEEL, REALU, R lal B
K, IEWHRGHGPRIR; PR EIRT T AR 2 A0 MK iz
BoNTiE, MR =S, ERor A 2, AT R H A
A, TROMZEE TS, AR BRI AN R A, A S
AL, BN, g, AT LANMIERSS s RS T A
SR R RE ) 3, AR AR, AR HE TR
B, [RIBRR IR, AR

PR ELTA HAFLFE

1 BAKXRKAL HE $BERIEE (x200)

23 BKRJHML HIF-1 o R R WE 2, BT
AR KB H L HIF-1 o X/ RFRE, 0] AR H 6
HIF-1 o PHMAIM, SBTF AR, A4 KRR 42

HIF-1 o PHYEAHMEI 080, BUE/ A TREF i, SRR L
B, AR AR BUR L2 HIF-1 o BHAVE A0 A 3 5E

AR, SRR A g, HR IR T ALK UK 4141
HIF-1o PHPEZ0ME A0 H %42, 5y, sRlaETda
HIF-1 o Z55M B2, HIF-1 o IR S84 5404
FHGHLH, Wy T nT WA

SN T LT, e B e Y o g e B
S 5 WY pee > L g ,";; AR
Sasi S lev e, TN T e T ESEE D
o st . 4 - LR Ny ® 3 LR e
v - . { it ] R B A e I
i Sy b1 % .. ’h- : ""‘é | e -u’;'i'-"'n‘ o:“'i';' ¥
- " s - 8 g AL v s _.',"<.- - o
3 ‘."—f 7 -“ e Fd, ’»-5"':1‘: s ek ',:',‘.-'dl
’:‘ % /. - 9 c_‘vl;._ ;$.~.u #rTy 4
[ . S BN CLAS RO e
. o R T y I SN PLY i, o % 00’ gyt
y el e, st ST R D N
w NGy o R 3 TN o A 2 ST e
BEA 2R AT 267 48 Nl Rrrig:! B EIEIT L

E2 |RAKBRALS HIF-1a RiIELEREEE (x200)

24 ZAXFWMAL HIF-la AR EAZZR LK WE L |
TARU HIF-1 o RO HFRE, SETFARALE, BRA
FIEWTBRINNP < 0.05); SHMATHE, (L. b @AY
PRI, LS —SE R RABIE®P < 0.05).

F1 SAXBMALR HF 1o« EEBEMNRIZERER K +5)

Ci n HIF—1 o 35 B A8 %t & 3% B (RQ 18D
BRFA4 12 0.121+0.040

AR AL 12 0.700 +0.225%

KA BT 4 12 1.006 +0.1372®
FRIEBITA 12 1.378 £0.2352%
BREBTA 12 1.680 +0.16325®

5mFREkEx, DP<0.05; SEAAKIEK, QP<
0.05; SA&FSakiz, @P<0.05; S+ A FaE, @DP<
0.05

3 ifig

HIBD (%05 5 Z PN ZA 5, AEIRFIGM R nl LS 20X
T LR, AR BRI 0 B I A0 M 22 70 1 2 A~ Be,
B BONAUER B, I AR A A A AT, T
TS OB AR . S AL 2T P R A D A0 R SR AR AR AR R
S 240 PR S A BB T, i 40 L X 5k S P TR 32 BE T
B BOMR B B, AR BB N A, SR ik An
M ACERE R, T AR B AR P o BRI 3 S0 ik 4
R LALA | BEES R R R AE 7, BB 401 P Ak
AR A L A ER AU . AR 2 OB 7ok L A 2R LA A
IR %, il L EALH], ZohiRiIIREZ RIS | HAs
PRI | BRI N B S UK AR RS MG, T AR
Mfds, BEEAET. NI, ARERHIBTL BagAe, fEAT K
MM A A, KR X R A T 52 1

HIBD 7E 7 B2 LA JOAH R BR 44, IRAEAEAR R BUA ]



FHE 2018E 12 BE 5058 128

JOURNAL OF NEW CHINESE MEDICINE December 2018 Vol.50 No.12 +19 -
AU AR | P XEEEmE, 2% v KOG HAE T HEHIE, TP EE neonatal hypoxic ischemic encephalopathy: an updated

HHIE SR A RS, SRR 3, SRR, %
WILAR RSN E, mpeh k. mifEdsr L, Z2RHAAE
MABRE . LB LS F RN, ERRZNAYZ =2t
%, (AR EZ) fiddl: S, WEMIEIE, FiRo
WA, WANSrar K, FERVERTE, MR, 1R, 45
7, BRI, S EAAE ML, AR, Bl
P, W OBRIUR TR 2R RIS TR F
ALY 2 TSA, S&E2AH 0.19%~0.9%9, BEE 125 A
B IR AMSE , ENAMEE RIS IRIT A RS
P T R A MO R, T TSA A A PSP 20 g
Wy, WRIET BB, WFREERBI, TSA Al il 455
T R/ A ML PR G S I B, A Rt A
F AN %) 22 24 )5 AL R R TE Ak, R oA 1 15 1) AT
BN, RGeS /MR ) RAE , BH T T O 2o AR b G A
BITE A, B MR N, 5 L A b P A 0 A e A,

K155 N T -1 (Hypoxia—Inducible Factor-1, HIF-1)J&—
Tl Bt 200 M P AR I A b T R 4 R e 35 IR a8 (R A e S TR
R IR SR T IR P E —PAS BRI, 2 4
WRELHN, o WHEA B WAL, o WIS FEREIESAAL, Axt
HIF-1 (RGP Bl a0 o i, HIF-1 RS 32 i
AHSCSE B Z Rk IR s, ZEMKER AT Y B RS i 3 =
PR IEHR AT &Y HIF-1a K570/, TR 40 nT LA
TNHF AT, ek St e v AR S e E A k012,

AWFFELIBE R FOMBER , S@ 5T TSA T HIBD, &
B TSA R E SRR AN K . A8, b AN AZ R, IR
AN, Sl RAE ARSI, B SR A 2 AT ) e
B IMPER A, JF HILEGEROR S TSA IRI& SIEMHDE, X
T TSA Sl 4ufe i HIF-1 ik RAOC R H s, £%
T SR ST TSA fEEad FE HIF-1 o FEFEMEE . RIET
TR b s HIBD, K HEXREHAE K BN AL 2 345 B 1
R, UESET TSA 3597 HIBD A94:FHLE, AikER L TSA B
i HIBD $2 4L 7 77 i BSR4

(5% 3k ]

[1] Tagin MA, Woolcott CG, Vincer MJ, et al. Hypothermia for

2]

[3]

(4]

[5]

6]

(71

8]

9]

[10]

[11]

[12]

systematic review and meta—analysis[J]. Arch Pediatr Adolesc
Med, 2012, 166(6): 558-566.

BRI, e, KL, SF. PRSI DA BRI ETA LB
SRR B S P RO, BREE e SR, 2017,
30(10): 1501-1502.

Rice JE, Vannucci RC, Brierley JB. The influence of imma—
turity on hypoxic—ischemic brian damage in the rat[J]. Ann
Neurol, 1981, 9(2): 131-141.

TR, BN, REE, %168 FlHTA LB
i CT e s S B 23 BT[], AR S FH S5, 2012, 20
(1): 43-45.

G, FEEL WHVERSAML Jbat: ARIUEHRR
#t, 2008: 79-81.

B, #RiaET, BE, . FESReE S 2 EAR
FI. EAMNEZS . 25500, 2007, 22(4): 155-160.
Hei M, Luo Y, Zhang X, et al. Tanshione lla alleviates the
biochemical associated with hypoxic ischemic brain damage in
a rat model[J]. Phytother Res, 2011, 25(12): 1865-1869.
Zhou W], Gui QF, WuY, etal. Tanshione IIA protects a—
gainst methylglyoxal-induced injury in human brain microvas—
cular endothelial cells[J]. Int J Clin Exp Med, 2015, 8(2):
1985-1992.

TRAGER. FFZ0 DA XSt A5 48 . /IR B 5 1 % 4
FIREIR[)]. P EEARREARE, 2013, 33(17): 4201-4203.
Wang GL, Tiang BH, Rue EA, et al. Hypoxia—induce

factor-1 is a basis helix-loop—helix-PAS  heterodimer
regulated by cellular O, tension[J]. Proc Natl Acad Sci USA,
1995, 92(12): 5510-5514.

BB, REE (AT T -1 BoE R ARk,
2013, 25(1): 40-46.

RLL, PUREAE, W, SF. 1R PER BRSNS B ik
B R T - o WRIRYZ I b EEEERE,
2017, 37(23): 5745-5747.

(FAE . B RAR, 4755



