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Control effect of rhodiola on cerebral vascular spasm induced by subarachnoid hem-

orrhage
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[ ABSTRACT] Aim To analyze the control effect of rhodiola on cerebral vascular spasm induced by subarachnoid

hemorrhage (SAH), and its possible mechanism. Methods 180 patients with SAH were randomly and equally
divided into control group and rhodiola group after admission.  Both groups were given conventional symptomatic
treatment, and the rhodiola group was additionally treated with rhodiola wallichiana injection. ~ The status of cerebral

parenchymacirculation and cerebral vascular spasm, the levels of coagulation indicators, vascular endothelial activity, oxi-
dative stress and inflammatory factors were compared between the two groups. Results  After treatment, cerebral cir-
culation time and terminal peripheral circulation were reduced,and the diameter of middle cerebral artery was increased in
the two groups (P<0.05). After treatment, the levels of nitric oxide, antithrombin IIT and superoxide dismutase were in-
creased, while the levels of endothelin, plasminogen activator inhibitor, tissue type plasminogen activator, thromboxane,
malondialdehyde, tumor necrosis factor a and interleukin-6 were reduced in the two groups (P<0.05). Meanwhile,
changes of these indicators were more significant in rhodiola group than in control group(P<0.05). The incidence of cer-
ebral vascular spasmin rhodiola group was lower than that in control group( P<0.05). Conclusions rhodiola can im-
prove cerebral microcirculation, promote vasodilation, inhibit thrombosis and reduce oxidative stress and inflammatory re-

sponse. It is effective in the treatment of cerebral vascular spasm induced by SAH.
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SO SO AR IR R 2 48 R P 25 b ATIR 7, a5
R AT A e ot A R R S 1, AR AR A K B, A
PGLLLN 21 5 KR Rl kK Bh ki A, oo
MAEBRD . BRTL 5 KIAIT SAH A8 5k b
UL, A58 R AL R R3RY7 SAH SB35 TS CVS, 430t
HAEHIMLH, izdmin r ittt s% . BRIGET .

1 FERMTE

1.1 —fR&ER

NI 2018 4F 3 F—2020 4£ 3 F SAH & #
180 ) 3 e N B MM H b M B4l fusr B K4,
X PR 25 48 Bl 4 42 ], S (54.27+5.87) ¥ L K
i ENIE I (16.84+5.41) h, & 45 4 (24.37 +
1.15) kg/m’, Hunt-Hess %% 1 % 21 f] . 11 % 24
il M2 26 71 V2R 19 f], & F & ik 50 fl, 5%
KA F 49 4 41 B], F 44 (55.12£6.21) ¥ | K /&
FENJE B A (17.05£5.85) h, 1K Ji 45 % (24. 41 +
1.24) kg/m’, Hunt-Hess 4 % 1 % 20 ], 1 % 25
I M2k 26 7] (V19 1, &5 fE 51 F1, W4
— R E R LR EE(P>0.05)

MNATE I RIE R RAEAF A % P T 2
g HARES  CTE THNETEATEEY; K
i ENPEHE <24 h;Hunt-Hess %7 1T ~ IV 4
FAREAGEREZR 2 M E, BEHREFERE, #
PRARE 4 K MR A M SAH; & F P E N L F
EIR ;e B E & JF A AR R ;SAH —
K L Hunt-Hess 2% 0 23 V 9 3 R 1 % A 24
H# RIE,

1.2 BFHE

WANB G, % T % AXE BT, @4 %M
WE TR AR i RIS REA B LHFF,
b Rt BNRKE %, dRALRE 4T R
EHFAEHR(LEFEMNGRGARLAE,EH
M H10950302) , & Jfi & <70 kg = fn & € #
BRI R 2 h WL 7.5 pg/(kg - h) % 25,2 h 5%
15 wg/ (kg + h) %25 (K it &>70 kg % 767 77 2 h DA
15 weg/ (kg - h) %425 2 h J53% 30 ng/ (kg - h) 425,
BRBRREBT ,KEAZBARAEA G H &,
BRW2H, aRRAENBARRM AT Aka
RRAHBR(BNEZH L RBARAE, B A%
Z 720060362) , % & 10 mL % T 250 mL 0. 9% 4.1t
HhE SR PRI E L R/KR BT 2 L
1.3 FSEBRERARI R

BRGNS R FRY e %Y

(digital subtraction angiography, DSA) # & | & >% #
X3k % 2 T 3 W o koo % F B, 30 3% 18 3F B A
(cerebral blood flow circulation time ,CCT) | & 3 J& [
& 2 Bt [8] ( peri-cerebral blood flow circulation time,
peri-CCT) DA B A i o 24 ik M1, A1 #n M4 B fn % &
7FO B BAIBT A EZ A,
1.4 FuinEEFERIIE

Tty H, R 2 A% 8 %+ 4 b 0 o ofn
o R, R 2R 4 A = A BOK i P Bh ko R 2 R/
RSN BT T 20 Jok ot i 2 JE, 3 oK R Bl ik ot o 2 R
W AE >200 em/s F8 ( 2) A B 2h kP 3 ik E >
120 em/s JZ 78 H>3 W A Mm% =2, b A
A E MG R R ) I R M R R 2 R B
W g 76 R e B ot A 5 2
1.5 gmists, ME W EE M., S0 H X EE E
FHIE

T )E, 2R th B A% & R = M # kA
i, R A& @R 4 i A I 0 it B T (antithrombin
I, AT-10) ; & I B Bk % 0% R Mt o A N &F V5 B R %
1t % 3 %] 7 ( plasminogenactivatorinhibitortypel , PAI-
1) AR AL & 75 B J7 & 7 (tissueplasminogen acti-
vator, t-PA) | — & 1t & (nitricoxide , NO ) | # &, 1. 4
B AL B ( superoxidedismutase, SOD) | fif /8 3K 3 & F-
a( tumor necrosis factor-alpha, TNF-a) 71 & 48 J, /)
% -6(interleukin-6,11L-6) 7&K T ; 5K Jf 7 4% % & i A6
11 # & (thromboxaneA2 , TXA2) #¢ i & % (endothelin,
ET) K- ; K F AR B b2 BR 35 40 U 79 — B (malondi-
aldehyde , MDA ) /K -F,
1.6 ZitZEHHh

AR 547 K SAS19. 0 K ¢, 3 4 % A LL A
(%) R7, KA X RBRELEHFE ¥ ok, 1HER
B was o, B IR H RS R BE AT o A B, 4L [R) R A
ML T, ML P<0.05 HERALITFENL,

2 # B

2.1 THZARSLRIEINAI AN M EEZEHE R L

ERYT AT IRIT IE 4L CCT Hl peri-CCT
TR, K B Bk AR EAR M1 BE AT BRI M4 Bt
TH(P<0.05) ; HA S R 30 BEZH 0T 0 3 (P<
0.05; 1), IGI7IIE], 20 5 AL R A IS R
P 1R A e A Y IR T X BB A4 (P <0. 05
#1).
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&1 FHEETAER

LREANFI R MEEEERAIEE (n=90)

A Bl ik i ELAR Jii i R 2/ [ (% ) ]
vl CCT/s peri-CCT/s

M1 Bt Al Bt M4 B JiE R A JoAER

XERZH  IBYTET 12.25+0.83 10.23+£0.91  13.35+£1.02  9.97+0.84  4.87x0.61
" , 25(27.78)  42(46.67)

VBITJE 11.2920.66"  9.43+0.76"  13.84+0.99" 10.76£0.72" 5.12+0.67"

AERH JRITHT  12.37+0.81 10.29+0.89  13.31+0.97 10.05+0.76  4.86+0.53
" u " Y l . 13(14.44)" 18(20.00)"

WBIFJE 10.51£0.74"  9.02£0.84™  14.16+0.88" 11.18+0.69™ 5.59+0.62"

H:a R P<0.05, 5RIZIAIFAT LS ;b A P<0.05,
2.2 FARMIBRALE

S5iRY7ET A RIT R 4L AT-1T [Tt , PAL-1,
t-PA F1 TXA2 7K FRE(P<0.05) , HLT 5 R eH &%t
HEZH WM i 3% (P<0. 05532 2)

537 PR TR0 HREH e, M e Sl D L LA AR L

2.3 PRAME R R EMYE . SRR E R FKF
I bb %%

ERRITHET LA, 16T S5 M 4 NO |, SOD /KF |
Jt,ET MDA TNF-a 1 IL-6 7K3F R & ( P<0.05) , H.
21 e RO BRZH T I 3 (P<0. 05,3 3)

F2 WHEBTHIERMLIEFRMEEE (n=90)
il AT-M/(mg/L) PAI-1/( pg/L) t-PA/ (pg/L) TXA2/(ng/L)
pay;iei) bepagin] 79.12£16.22 15.43+2.34 14.05+2. 42 489.37+59. 61
BT 113.51£17.81° 13.52+2.01" 9.09+2.01* 318.24+48. 41"
LIERAH IRITHT 78.41+15.42 15.58+2.13 13.86+2. 31 497.55+61.25
BT 168.41+18.36™ 10.13+1. 84" 6.19+1.84" 286.35+43. 17"

H:a N P<0.05, 5RI4IAITRTELES ;b A P<0.05, S5XR4 AT G L&,

x3 WARTAIEL

EA R E T B R AN R E B F K ERI LB (n=90)

il AALR RAREFF IMAE N B 1
SOD/(U/mL) MDA/(umol/L) TNF-o/(ng/L) IL-6/(ng/L) NO/(umol/L)  ET/(ng/L)
Xif HE A BITHT  68.89+15.97 8.79+1.76 48.12£6.24  11.97£3.51  26.02£12.05  135.58+35.86
RITIE 93.74217. 86" 6.12x1.46" 34.71£5.11"  7.25+3.06"  48.68+13.84"  79.58+26.25"
LR JRITHT 67.44£16.27 8.94+1.87 46.54+5.55  12.45+3.45  25.74+11.52  138.58+37.59
IRITE 102.58+18.34"  4.86+1.38" 26.54+4. 12" 5.71£2.54™  73.58+15.85" 37.41x11.84"

a4 P<0.05, 5 R4IEITATELAS b A P<0. 05,

3 17 it

CVS & SAH @ fadf A&kt o WL —F, i
HORAE CVS Ja, AT kA ™ a8 Jmy 5 i e i R38R & 1 il
P e A R A A, CVS KR B — R AL
W51 % , AL HE NG B i A RN | RAE N 3 AR AT
HARENVEH | BERAS S AT A A A i I A5
46 , 5 R AR B B, 5 & CVS'™' . CCT il peri-
CCT SZVPAk ki T30 776 P4 A2 %E’JE%%TT BEEE
SAH Ji5 , Il A S5 s B i AR, 751 e S Rl L O i Jo 4
i e LA % i 7 ek 3t S A i v gl Jok o A Wi 4, 51 Ak
JIgG L 377 2 ARG L CCT . peri-CCT iE K 1K 5 r 3 ik if.

5%t LAY IR LR

EHBE TR . ARSCP IRITHTE# CCT peri-CCT
T, Ul I B A7 TE I U PR R, T 23697 Js , b
*?'E?Wi’f]m%%ﬁ,ﬁjtﬂu'432ﬁJﬂi]<JI[L“@%\&ﬂJL
T, VAT R M 0 PR RS A5 B W 8 s . i)
R JE S P- Ja T8 S PR, H 3 S g L
Ca’ , 3kt O DR L 5k 22342 28 15 A i 1t 777 ¥ JULMAC
A7 I:JHT%)E'%?Z_T%WW%JEH/J VIR EELE
)ﬂi/'\ﬂm@%m}:ﬁwﬁ%ﬁ$ BB AR

5&35)%?5{35*4%21&*E,Eﬁxﬂlﬁiﬁﬁa%ﬁ
FEBURE R DA 5K 0 il il 45 DA O U A7 AT
e AR 7K Jier 5 B i 4 20 5 T LA A AT R
WAL, B S5 56 8 s, 2155 K 1 AL 2 I Ak 5
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i, 30 A AT T A B T P T PR R AR
MR A5 KA B HE CCT  peri-CCT 1A AN 30 ik
I A5 A A W B M B

NO J& T 1M 48 &F 7k 1 7, 0l A3 85002 3F 1 45 7
THWLEF 5K, ET i 45 0 46 B+, A WF 58 4it 38, SAH
BB R AR ARNE CVS 5B NO sl 2 it f 2%
YIEFR ,NO BElE FRAL, v 5 & 17 e AL il T
B, I LG NO RAE NI T ET K BT, 45
Pt NO IEVE, 5 K R A ER AR AR T, B
HAIRIT IR ,NO K3 ETF ET KV 3% FRE,
AR K= g IR Rl R TR R RTTEA = N a
5 FE T IR &, B S LR R ERA &,

AT-TI \PAL-1 t-PA F1 TXA2 ¥ 4EE i 2 REF i
MRPRSTEAG TR PR, AT- T8 TR 3 A+, ol 4%
PUEE I 735 Pk 5 PAT-1.,t-PA 20 42 8 1 R, 7]
S R R ALK - s TXA2 TSI BR R FE P, 1T
TG ARG 245 RKIRIT IR, 405
TR 1M 6 B A R P B Dk B S U5 B 41 5 R T 5l
T A L A T VDR 2 AR T 8 1 B2 N REAIR CVS &
A

FALRLOR R AE VW 5 SAH J5 CVS K4 %)
G, AL SR A5, SOD AT AT 504 ik 8% K 4 it
P BT B AN AR R el 3 Ak B 3,
PRA71 240 Jf R ZH 2 G 37 36 B Tl 360 463 58 5 MDA (R BRBLIA
P H H3EKOF, MDA 19 K3 7= A 2 i 20 e i
5,51 DNA \RNA DL R B sl e vk | 77 A ™
FAMIEEAE S, SAH 5 CVS A3 1 % 5 Fl
TNF-o 1 TL-6 45 & 4 A - B¢ ik, in =8 i 457 95 28 J
07, AR ML 48 Ak 7 38 K 9 E I A Bl T 4R
SAH J I BR2EIT AL, AR I, 405 RIGIT
J& ,SOD 1 MDA 235 i@ & B (5 v T % IR 20, TNF -«
1 TL-6 T R BE R % B2, 150 B 20 5% R ] 3 ad el
R AR AT &) G 1| B i e AT 17 = W
JIT S il #2245 45

25 RTIR 2150 K T 0 TR B A2 il A
Epafe M AR TR B, B AR S0 AR I RN 9 i S, %o
SAH Ji5 il i AR 2R A BT TR
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