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[Abstract | Objective To investigate anti-hypoxia activity and protective effects of Lishukang capsule on rat brain tissue
at simulated high altitude hypoxia . Methods The anti-hypoxic activity of Lishukang capsule was evaluated with normobaric
hypoxia test and acute hypobaric hypoxia test in mice . In addition , rats were exposed to large hypobaric hypoxia chamber stim -
ulating 8 000 m altitude . The pathological changes of rat brain tissue before and after hypoxia were observed . The oxidative
stress indicators and metabolism parameters in brain were measured . Results The low , medium and high Lishukang doses can
effectively prolong the survival time of mice (P<<0.01) in the dose dependent manner. The medium and high Lishukang doses
were significantly better than those of Rhodiola rosea capsules (P<<0.05 or P<<0.01). The low , medium, high Lishukang
dose groups reduced the mortality of acute hypobaric hypoxia mice (P<<0.01) with dose dependent effects . The mice mortality
in medium and high dose groups was lower than that of Rhodiola rosea group ( P<<0.0l1). Compared with normal control
group » the hypoxic model rats exhibited pathological injury in the brain tissue after exposure to hypobaric hypoxia stimulating
8 000 m altitude . The contents of MDA , H202, NO, LD and LDH activity increased significantly (P<<0.05 or P<<0.01),
while the activities of SOD , CAT , GPX were significantly decreased (P<<0.05 or P<<0.01). After pretreatment with Lishu-
kang capsule , the pathological damage of rat brain tissue was alleviated and the content of MDA , NO in the brain tissue was re-
duced (P<<0.05 or P<<0.01). The levels of H202 , LD content and LDH activity in medium and high dose groups were signifi-
cantly decreased (P<<0.05 or P<<0.01). The activities of SOD , CAT and GPX in high dose group were significantly increased
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(P<<0.05). Conclusion Lishukang capsule has good anti-hypoxia activity . It provides protective effect for the injuries induced

by hypobaric hypoxia in rats . The mechanism may related to the improvement of antioxidant capability , reduction of free radical

damage and amelioration of energy metabolism .

[Key words ] Lishukang capsule ; high altitude hypoxia ; brain tissue ; protective effect

e 245 ) &5 B Ji 2 Sy [ 24 1 (220025932 )24
it A2 [ G A LA I DR ol FH %) 12 496 i 245 52 5 1l 5
Z— WMLER FES HEH 2L ZUE RS bR
2L AT H R RO TR, BT Hh
SPUIE ST BRI SRR L 3 T BTG R R
S0 R ) R UL | 1 R IO AN 4 | v BT i £
iE | e JERR K P | g B O S IR, R e Dt e
SENEFHPL 24 1 R 5 4 B ASBIF9E 15 2 2R F /DS
B 285 P S S 32 7 S 30 I B P Ul Pt 4
2 I8 NS R PR KD R T B e 4 4 B Bl
ST ORGSR AR AR K 8 000 m & i
PRBE 30 3 5 BRI S R BRI 4 20 L R 25 4
(R AR AT A 8 RE A ISR 56 A AL FE AR i A8
ARG BL A L = R AR FIBLE] A R R
FHAR LIRS

1 Hg
1.1 4

R 28 PAT G 4 S 36 A A e D B S S 56 SR HH
SPF ZfEtE BALB /e /NEL A H (20£2)g , 5250 5))
PIVERTIESS :SCXK CH )2013-0002 ) &7 i i e X 5
O v D e A, BRUA 2L 8L A P b 4 FH S 56 R SPF
HHfEPE Wistar KL AR (200 4-20)g , L B Y11F
ALIES .SCXK (H)H2015-0002 4 [ 22 M0 K2 5h 4
SER AL SRR T LM R E B s SE e AL, FEtE R
[(217~23)°C ] fEIR (45% ~ 65% ). 4% 12 h B
JEI R E M R R R SR SR s A i
HEE AR,

1.2 245X A

FIET FRE A 5 g 25 FR 20 b A BR A W] L5
20151204 ) ;21 50K i 9 (574 8K 22 IX 21 5 R Wt il v
O, it 45 . 20140603 ) ; ZL R M &0 B (LDH it 5.
20161219) % H 5w vk & H (5. 20161203 ),
BCA ¥E 2 11 (35 .20161212), LR (LD it & .
20170106, 1484 (H2 02 5 .20161219) 3348
LA (CAT A5 20161220, 4 B H IKaT &k
it} (GPX 4t :20161220 ), Ll AL B AL Bl (T-
SOD, #it % . 20161221 ), — & L & (NO, It 5.
20161216 ), — AL A A B (NOS L5 . 20161219)
TR A4 R e g AR ) TR ST B L S ()

Mraf ke 1A aGRA FRA 7DD,
1.3 AHE

FLYDW C50-1IA AU RARA S S5 A (P
Tl B XUEE i as ZEmA R B4R W) ) s IMS-20 il
VAL GRS R IR A F]D /K3 (IR EETT 4%
BT s8R iy 25 AL R R G 7DD 5Spec-
traMax i3 4= F 25O GHFHR{Y (Molecular Devices 24
A ) s Vortex WABE( CHEI T HAR DL 7R A3 i i A IR
257 sDK-8A Y HL PAE IR KA (RS 2 S o8
ABRATD,

2 FHik

2.1 DRFEFAEEG TN E

¥ SPF ZiHfEPE BALB /e /N (18~ 22 ) FfAL
I3 R 5 4 REEARE R L 2T S K R A R AT R A
i m Rl A 10 H, o R R e
Ft K400 mg /kg ,FIET HEERE 3 A2 5 &= 531
400,600,800 mg /kg JE B 425 7 d AR 4
THSHIK RS 7 KHEB 50 min J5 /N ETA
250 ml J7 R O 580 5 g BA K H T
W AR AR A K A LR TS A 2 e U AR SR VY
FZEAE ) A TR LMK %5 P LB S T 4
THIS 25/ BRI A5 1 B S5 RO 1 s/ INBRPE 2% P4
SEBIE H AAE TS B 1] 3 AT B TR AR R
22 DREMRERAA T S E

B SPF et BALB /e /NEL 50 H L FEHLI A 5
AL 2D R ISR FET RRAK . P L
A LA 10 H, Hd a5 RS A N &R
400 mg /kg ,F| &7 B g 2 41 71 5 4351 & 400, 600,
800 mg/kg JEB L 7 d BRI 45T E S
K TESS 7 RBEH 50 min 5 /N BUANEUE R
A Y S8 M, L 20 m/s B BE I+ & 14K
10 000 mym &, WEE/NEL 1 h NFET: &, 1T B A7
%R,
23 KRARESRAFER

I SPF Mt Wistar KEL 60 H B4 A 6
21 AEF R IR AR T A AT S R AR R AT R
WA, i A A 10 1, s e R) AR
R F2 52 17RI“2 27550 F J7 40 2 1/ R
SRR A K RS 2550 i £ R RIR BT R



SRR 2018 4E 5 J1 25 HEE 36 55 3 MM
Journal of Pharmaceutical Practice ,Vol .36, No .3, May 25,2018 257

280 mg /kg JFIEFHAK . | 5 5tk 280,420,
560 mg/kg, KEHEBEHL) 7 d GEH X IR FEA
RERUZH 25T 1 S KO SR 7 RUEE 50 min J5 LBR
TEH X A KRN LRI A KB R AR A )
SEHGHE R E AR B 10 m /s R R
20 m /s AR EEE 8 000 m  4EHE 12 h, 3| KR A
A PEEFKIK 12 h JEFTHFRET T BBOH KR s ik
B HBUNAZY, Hod 2 FOK BG4 2L E T 10%0
HE S W .48 h 5 o i 41 20 M i 9058 S5 1 Hi
0.3 emE MK ARG 2L 2 22 MR BE B BRRL EA T
AL ) HE Yefh 624 W iss N Uigg
M ZH 2L B2 J2 X AR A . Bl 8 HORBRINA1 47
UKAZBEER K gk 3 Uk I BRER I L FH U8 AR T L i B
1090 ZHEIAI M, K A BT B L 240 30 FE 4 °C
FLL 3500 r/min B> 10 min , 005550 5 B 26
LU NI T W5 % 5 T —80 CIRFF.
Fie R & 00 Ul B B PR L AT A5 AR AL AR AR Y
Rz,
2.4 HIEHE

KH SPSS 13.0 it irgeit2g o, 55
EEAR L) (v E)FoR SRR 00 3R WA
6] LRSS o A HEAYHH 8] HU R FH B N )y 22
(ANOVA)Y T, LL «=0.05 R K i, UL P<
0.05 WEFARITFE XL,

3 &R
3.1 AAFEIR TR RS B0 R A E R A6
A

BB AR L3RBT RIS oy 3
FRI) o L FAT R A0 2 A 28 A i R N B A0 T ]
(P<<0.01),3ERK R H 16.91% . 22.02% Fi
38.16%0 o Hp | i B RN B A7 G st 1) 4
IR R ML A K (P<<0.05, P<<0.01),H %
PR LR 1,
32 AARKRESERBREHLADRAEELRY
A

BRI LR L FIET R SE 3 AN 2
B A I JE R St R 2% A e S/ N R AR TG %6, 1 h
N BIFERG R0 91 oh 4026 5026 .60% (P<<0.01),H
WRE TR REHEA (P<0.01), H 2B F A
P L 2,
3.3 AATEIRE R RS R K REAR MM
#4938

BT LS HE Je 255 (B 1) L 1F % % 4
KEIRNHR SRR ARIEAS 58 4 | 1l 4895 M Al

F1 FFRRENEEEH
ﬁkglj\ﬁﬁiﬁﬁfj’ I‘E—J g ?3[":1](;i s.n—=28)

T 2525 1715 1 18] HEK 2
45 .
(mg/kg) (t/min) 2D
il AR AL 20 - 32.2942 .22 —
R TEH 400 36.9942.89* " 12.70
IR F S 4l 400 38.5043 .42 " 16 .91
rhR) 600 41 4144 50" "% 22.02
e 7 R A 800 44 6144 .36* %% 38.16

*FP<0.01, S E AR A e ;7 P<<0.05,%% P<<0.01,%541
e R i

F2 MEFREREXNSMHE
BESRS/NREBFBRNZME(=3)

g 252 TR EL 17 5
B (mg/kg) () Z®)
ol SE AR 0 2 - 0 0
AR ONIE | 400 3 30"
IG5 7 4 400 4 40*FE#
rh ) = 600 5 50% % ##
e 7 A 41 800 6 60 % * ##

1 P<0.01 SRR 7T P<0.01 , SRR A

AR

T, 5 S ARSI 21 R BRI 4 405 o A L 2 34 K B, 4
A E N K= R G TR A NEAR = SN & 22N
SR 2L 20 43 20 M A 1 4, 4 ] LA /0 it 34
BRI RI BRI 1) o J 40 AR 7] 2 2 ik 2 23 4
EMARLAK A 200 ] P12 0 B 8 5 ) R M e ) 2
i £ 2 240 e ] L2 e 8 R A3 A LK B 5 LT
e 7 L 2 2GR o A I S By A HE A1)
BB A KPR,

3.4 FIAF BRI AT RIESR AR RIEAL MDA,
H:0: \NO A& 8%

5 IEF X IRAL A L, Bl AU Y 2 K SR G 2 41
MDA, H:0: \NO &R EFEH(P<0.01), 5
AR AR LL L &7 BRI EAIC, s i 3 A5
KR4 MDA, NO & &3 I 2 F 1%
(P<<0.05 8% P<<0.01),H SFEAMHiME . =7
KBRS He 00 Fim B2 N (P<<0.05),
IR MDA . H20: \NO & 5B AR
A 2 R (P<<0.05 3¢ P<<0.01), £
%3,

3.5 AAT BRI E xR R R K R R 4L 2% SOD,
CAT #o GPX F M6 %h

SFIEH X HE LA HE , Bl A ARE R 2 A UG 20 40

SOD,CAT,GPX {fPE¥ 3 TR (P<0.05 5 P<



SRR 2018 4E 5 J1 25 HEE 36 55 3 MM
258 Journal of Pharmaceutical Practice ,Vol .36, No .3, May 25,2018

E1 MERMBEREXRMEALLE HE L BLER<200.0=2)
A TEH X BT BB AL 5C 2T 5 R I ML D BT A BN Bt L 5
7 e 4 PR AL S F A HE A e ) 4

x3 FIHFRREXNBEREKXRMAR MDA F1 B O R EHFMT(xL£s5.0=8)

g0 Fil MDA H20: NO
(mg/kg) (mmol/g prot) (mmol/g prot) (prmol /g prot)

IE 6 iR 2 — 0.5240.13 4.85+1.06 6.36+1.01

BRI R 4 — 0.7440.10%% 7.0040.99%% 9.1240.46%7
R RIERA 280 0.65+0.11*" 4.67+1.24% 5.45+1.33%*
4 280 0.61+0.10" 6.52+1.21 6.274+1.29" "
thR 2R 420 0.5840.07** 6.104+1.17" 5.714+1.86°*
e ) 4L 560 0.5440.08" " 5.39+0.96" 3.960.34" "

* P<0.05,"* P<0.01, 5HEBRI A ;77 P<0.01 ,51E% X IR 4 e #%

0.01), SHEAIZHA L FIET BRI BEAG. L 3
AFHEH KRB AHZ0H SOD . CAT ., GPX E 4
fr BT B2 AR s i A T s R
FH(P<0.05), LIt RIFEA GPX I M A ik A
B2 FTF(P<<0.01),SOD.CAT if MR A fr
EIHMETE R EEAR L (P>0.05), TRILE 4,

3.6 FAEFRKREARESAKXAIEER LD &%
Fo LDH EH0%h

EIEE R R A L Ll AR AR 21 K BRI 20 4

LD &8 M LDH 3% PE¥ B2 T & (P<<0. 05, P<

0.01), SERSABIRIZHA L FI G BRI B =
HREI AL LD & 50, LDH 35 1 35 FEAIK
(P<<0.05 3 P<<0.01), ZI5tKMCHEL LD &1,
LDH JEPESEERRIZH A L, PR a2 R
(P<0.05 5 P<0.01), BEWZ5.

4 itig

HB—A~ 252 BA U ISR 1 L e
YTV R /N BV T 8 P AU 52 0 S B A 2
PRV B 52 ) SEIARZE 5 1 7 o i 430 WL

R4 FEFEREXBEREKRBAL SOD.CAT F1 GPX iF IS (xL£5.0=8)

o bk SOD CAT GPX

(mg/kg) (U /mg prot) (U /mg prot) (U /mg prot)

IE 6 2 — 286 .12+14 .73 0.3840.08 42 .28+3 .65

Bl AT 2H - 236.20419 .72 0.2740.08%% 30.654+4 .85

R RIERA 280 273 41419 .48 0.33£0.05 45 .35+3.88* "

4 280 249 .05+25 .95 0.2940.06 32.0247.06

Eibiilhe: | 420 25211422 .44 0.34+0.06 37.3342 .88

i R R 560 261.524+21.72" 0.3840.09" 42 3445 .30

* p<0.05,"* P<0.01,55 BRI HAr ;7 P<0.05.7% P<0.01,51F % % B4 Hei



SRR 2018 4E 5 J1 25 HEE 36 55 3 MM
Journal of Pharmaceutical Practice ,Vol .36, No .3, May 25,2018 259

£S5 NFERENBESREAR
LR LD 2250 LDH iF MR £ s.n=8)

405 i LD LDH
(mg/kg) (mmol/g prot) (U /g prot)

1EH T B4 — 0.34+0.06 8 835.184+323.62
B AR 21 — 0.42740.05% 10 703 .0474-263 .877*
LLRCR RN 280 0.314£0.07* 8100.13£371.22" "

74 280 0.39+0.03 11 585.064299 64" *

rh a2 420 0.3540.02* 10 385.64302.82*

e R R A 560 0.31+0.05"* 8 573.33+382.35" "

*p<<0.05, " P<<0.01,55 B M2 7 P<<0.05,

F7 p<0. 01, 5 1F % X B 40 1L

FLLY W RE A A 8 A 5 4/ D BRU A 7736 st 1)
TR EPERUE SR/ R SET 5 R0 25 A B i i
BRERES Y, ARSI ZE R R T R A B
FEA /N BTE 5 288 PR 25 A T AR A T I ] B3 AT/ DN B
TE MBS FIBET 3R L AR L5 e
FIET BRI LA R A e i DR e A 1

o S B S AR LA DT R e A
o S XIS B 2 B SRS S R LI s L
A LUCBBRAT R RG T REEE AL XS HLAA Y
YA B R E . KRR AR A2
B LRGSR B
SRR AE B Bl AR AR 21 K U 4 2 i i T 7
KA B B ARE R AN s 1 KB A% [ 45 A
TSR s 20 v ) 2 A A SR o A T S e g HE
G R RESE K RS BE W S U R T R e 2 ot
VR B K SR L SIS S B IR EH

YN AR G 7 = 7 I K 2 N SO = ) LA
MR ROS KE™ 4 . FEUFHBANE T A h
F(0: ) FHMHEC OH). H20: \NO &5 K
i ROS A% fk DNA SRR b iR it 414 )
B R A RISy AR Bt SR A RO L 5
W EA Y (MDA DT N S EU A e
SOD,CAT Fl GPX J2HUMATE bR I LAy £ 220 , 2
HLABEE ROS s —E BB, SOD FEHLIRM
AL LU SRS 00 JFME 00 HE—2BHE78 iR )
AEXTELARAY H2 02,55 2 PPy 4Ll CAT Fl GPX
A LURGHTEBR He O ol 45 28 BH W7 i o i 48 f AR
F ML He 0: R ETS . BT F R 2140
ML T AR RFFHLIR Y A 30 P 2
YRR L5 BRI AT BRI e, LI 45 R
TN SHIEE R E RE W] 10 PRI 412 MDA | He 02 1
NO & 32 % SOD,CAT Fl GPX (37 , 1 B F
B R ] Sl He R SR B 1 Pl AR L AR
[ YR A e Ttk = e 3 DRy G S =S

LERIUEIER SR SRS

[RI; TR ANA B PR RE R B = R
AN JERC FE AR RS TS
HLARN LD R & A 1 AR 3% i LDH
AREALAC LD B2 SR T AR N R 4 i 4
U6 LD G RE 0 L 4l 5 B FUIR S T BE & A9 it
R SIEREE R R AT R e 9 AR W W AR LD
EEA LD H 5 150 R T B 1 208 fIE 2% fift ke 5 o
Fat s = MAHIRERS,

LR L FTIAR VR A S SRR 52 0 S 0 A ek
iSRRI 52 11 SC 0 25 R W AT e e HA R4
AL SRR AT T TR PRI T R A
FRARAE . FIET RIS AU o S I T Sl
M LR HAT W A R A AR T ] R 45 R 2 2L
AR SE BN AR S RESR R ML ST AL RE
T 08 P 5 R A I S R L v L
PR QUG A 2R RS I S ) R B ke = A Bt

[Z%30Hk]

(1] ZRmedd JREEME 56 B4 . UHPLC/MSn B AR S Q/
TOF I HIAE FI &F BE e 28 - %2 v i e 0 [, A2y,
2017 ,48(10):1944-1956 .

[2] Ma HP,Fan PC,Jing LL ,et al . Anti-hypoxic activity at simu-
lated high altitude was isolated in petroleum ether extract of
Saussurea involucrata[J]. J . Ethnopharmacol , 2011, 137(3) .
1510-1515.

[3] Maiti P, Singh SB, Sharma AK , et al . Hypobaric hypoxia in-
duces oxidative stress in rat brain[J]. Neurochem Int ,2006 ,49
(8):709-716 .

(47 Felmdk o2 SEMEAR A% U0 A e 0 vy Dt i 4/ B
GUP AR T E AR [J ] b [ BE B 252 2, 2015,35
(22),1986-1988 .

[5] Maity C, Lahiri P, Adak A, et al . Hypobaric-hypoxia induces
alteration in microbes and microbes-associated enzyme profile
in rat colonic samples[J]. Biomed Environ Sci,2013,26(10) .,
869-873.

(6] Lhaksi 48 BH oM 5F BT S 2 W48 B X 400 e D
AN AR AR B L) ] 2564 ,2014 ,37 (1) :103-106 .

[7] QianJ, Jiang F .Wang B, et al. Ophiopogonin D prevents H2
Oz-induced injury in primary human umbilical vein endothelial
cells[J]. J Ethnopharmacol , 2010, 128(2) .438-445 .

[8] Shen ZB,Yin YQ ,Tang CP, et al. Pharmacodynamic screen-
ing and simulation study of anti-hypoxia active fraction of
Xiangdan injection[J ]. J Ethnopharmacol , 2010,127(1) .103-
107.

[9] Bailey DM ,Bértsch P, Knauth M, et al . Emerging concepts in
acute mountain sickness and high-altitude cerebral edema .
from the molecular to the morphological[J]. Cell Mol Life Sci ,
2009, 66(22) .:3583-3594 .

(W EEA] 2017-09-14 [{EEHEA] 2018-01-24
[(ERHFE] FHY



