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BWE AWR SRR E X8 5 5% (chronic mountain sickness, CMS) & B BFREEIR71ER , BX60 2 SD KR, Xt EH
50 Gl TR R RRIERG, S A SRR A A X RA  =BREE _NRFEE . SBBRETF _MPFE4H.=
BBRERE_MNESFEH, 8H10 ;RK 10 R ERREFEFAEEXRA;E#E 30 dg, RBAREEHIT TR, EEES 15
d &, M ERH 3h Bk /& (pulmonary artery pressure, PAP) | [E1 2! 3 Bt & & (homocysteine, Hey) . B 4t & -6 (interleukin—6, IL-6) .
C-& [ % H (C-reactionprotein, CRP) . #8 & 4k, #1 15 1. &5 (superoxide dismutase, SOD) .  —# (malondialdehyde , MDA) . &
Bt AR & 4L 488 (glutathione peroxidase , GSH-PX) . & A # &8 (alanine aminotransferase, ALT) . & 5 4 &.EE (aspartate
transaminase, AST) & 1645, £REZM, SIEFEITBALLE, 5 FEEE 2 F0AE 7 b F 34 B8 42 KX Rk M #9 Hey, IL-6, CRP, MDA,
ALT #1 AST /K FF+ 5 ,SOD #1 GSH-PX 7K (R, PAP F &5, R B R EXN A RAAFBHERIRE, SRFRERALLR, =6
BIRE _ME A EAXRERE Hey, IL-6,CRP, MDA, ALT #1 AST 7k F f£1% (P<0.05) , SOD #1 GSH-PX 7k £ # & (P<
0.05), #MIAABFIEM=BEERERE — W3t CMS KRBT B RIP1EH,
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SCIENCE & TECHNOLOGY REVIEW

Abstract To study the protective effect of trinosin on the liver of chronic mountain sickness (CMS) rat model, CMS was induced in

50 of 60 SD rats,which were randomly divided into CMS model group, nifedipine control group, high, medium, low dosage trinosin

groups and blank control group (10 each). Fifty rats were in low pressure oxygen cabin for 30 days except for the blank control group.

After continuous gavage administrationfor 15 days according to their weights,we tested the indexes of pulmonary artery pressure
(PAP), homocysteine (Hey), interleukin—6 (IL-6), C—reactionprotein (CRP), superoxide dismutase (SOD), malondialdehyde(MDA),
glutathione peroxidase (GSH- PX), alanine aminotransferase (ALT), and aspartate transaminase (AST). The results showed that

compared with the blank control group, the CMS model group and nifedipine control group had higher levels of PAP, Hey, IL-6,
CRP, MDA, ALT and AST (P <0.05), but lower levels of SOD and GSH-PX (P <0.05), indicating the rat liver was damaged under
hypoxic condition. Compared with the CMS model group, the high dosage trinosin group had lower levels ofHcy, IL-6, CRP, MDA,
ALT and AST (P <0.05), but higher levels of SOD and GSH-PX (P <0.05), indicatinghigh dosage of trinosin had protective effect on

the liver of CMS rat model.

Keywords trinosin; liver; chronic mountain sickness
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(pulmonary artery pressure, PAP) | [A] T 2 Jf & iR
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20130409) 5 K EA B H K- A0 208 (GSH-PX) iR £ (B
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ARFFBERE) . BL-420 Hi A= BT S AL (AR 2= B e 1A RS
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ks606731)
1.2 Bz

feRRE SD AR 60 H, ZER AR E R 160~200 g HrimBERl K
2z bR FRTIE S - SCXK () 2011-0004
1.3 EBUSERKRIEER

PG A 1l DX B R s T e T3R8 (3 T 22
X H RSB ARFTER) , BN 5000 m, i E i FE N
18~26°C , i Ji YU [}y 40% ~60% , JE 1}y 54.1 kPa (391.4
mmHg) , 8553 4 10.84 kPa(80.8 mmHg) . % K INELK B
MIAT R H B e POK B R BEE R IR H R
P JCor e, B H IR . 30 d )5, 47T,
1.4 LEHHMHAE

HUSD K60 H L BEHLSY M 6 20, 4540 10 H . BULH Ry S
20 (50 HAREO AT M G AL, B30 dfF , iE KR
REMTTHL 1) =BT oL 45 T =R
T 413.2398 mg, B H 1R, HEE 15 d;2) —BERR R 40
R 2T SRR IR N 1.6199 mg, B H 11K, H#EH
15 d;3) —BERR IR AR 4 45 7 R IR 1 4N
0.8099 mg, % H 17, #H 15 d;4) AL . 45 TR Hb
FF 2.7 mg, B H TG BEE 15 d;5) I . 45 T4
AFEEKVEE B H 1IK;6) IEH XA 44T 45 R BER K
WER | F BT IR R R
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ERIK I 7 5B S A A Bl kO 5k il 30 fok g, PR AR AT DA E
BRSO . BT Sk 53— A LSS R ) ek
A AN R ) AR AbE i A A e SR A E S
1.6 KRMEFEHFIEIRANE

K FUIE 3 sh kUL , 28 7 T BCE 30 min, 3000 r/min 250
20 min, HE TR, (87 00 S (4 A Ry X5 0 2R 1 A o UL
CRP.IL-6 . Hey .SOD MDA .GSH-PX , Olympus AU400 4= [ 5l
AEARASCIN 7 I3 Y ALT FTAST 54
1.7 KXBRAFENFARE-FLLE

AR 245 24 b5 ABE SD A FRUBCHS I, K 10 % HF
T[T 5 04 JHF I 4 2R AR B 70 %0 05 K6 3 b, 80 % P K
2 h.90% V% 1.5 h 95% kG 2 h . 100% 4G 1 h; SR BT
T30 min #EATEE I 5 TEME R Y SACARAE s A i hiR i 3
h, IR EEFRA T2 T [ AREERE e, FFREZH 200 R i il
F R S A R 4 wm A BT R HRIRAE 30% ~
40% W A 38C Y K I, 8 7 U o E T
3TCHIBEAR Th i i, BRI A . WP AR -Jrer e 8
(hematoxylin—eosin staining, HE %&£ SRR ) £ 22 3 IR A
TR AT 15 min BN E L UTE 100 % 0945 T 2 min
95% kG 2 min 80 % VK 1 2 min, [ RAK IR = ATA
FEY YR 6 min, [ RKMPEE;0.1% R IRIAE 43 B EFD
F 7Ktk 5 0.5 % 2K IR B , AR K KBk 3 U5 PRI APHET e
WERD , B koK npk s 5 43 31 8 T 80 % WAGEED 95 % WA
BAP 100 %5 KE R, 100 % 5K 2 min 7K . 64°CIRAR N T
$ 10 min J5 0 L TER IR, 55 B R, BT L A
JeiF AR AR BUFIEY) A o
1.8 SFitERHE

i FH SPSS 17.0 e it 54, B A B Rk 44 1 25 1 A5 56
U5 2 TR TR DL kx5 FR , SRR R )5 225007
Ko g . 2 e O 22007, P < 0.05 22 R A 4t 2%
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2.1 Z=EEEARR T — %t CMS X RUAHZh Ak E B9 2200

5 IE R BB LR, = JEASE R AL AR X R 4 =
TR R A R A h I PAP G T, E R E G E X
(P<0.05), L5m s mia] Fhas , fil 2 -5 FE 4L = B R iR
AN 20 PAP 4G BEAIG, A28 M X BRAE | — R
HoE PRI R ERAGIEE X (P<0.05), AR
Xof I 2L ) R 25 0 A S R = B R MR v L v AR
PR CMS KB PAP, L& 1.

®1 HRYGFECMS KEMBBKERLLE (X s)

Table 1 Pulmonary artery pressure of CMS rats after drug
administration ( X+ S)
2H 53 %R Jifi 3y bk ./ k Pa
R XTHRZ 10 2.57+0.35*
o U AL ZH 10 5.76+0.68'

TR -] R A 10 3.77+0.43
SRR A i 10 4.20+0.55
SRR A i 10 4.57+0.57*

S BERRIRY AR 10 5.09+0.56

G R RRALLAR P <0.05; 5 & RAERMIE AP <0.05, TR,

2.2 Z=HEERBFFE W3t CMS KRR Mm% # CRP.IL-6 F1 Hey
&2 EF RN

EJIEH X R 41 CRP FINTL-6 & i Fu A, i RS R4 il 7
Mo R R AR T s M A TR E R A ST
RN (P<0.05), S5l CRP M IL-6 7 &t i, i
T MR SRR AR T AN A A R, E R A S
T2EE (P <0.05), S5IEH X HE4] Hey & it HLEL, i SRR AR
20 AE AR DT B | R R Ak AR 2 P A Hey
A ETH, EZRAGEE (P <0.05), T =BEREH 5
I Hey &L EH . 5 R Hey & it 1
B A T IR | BRI AR T AN R A A RIS, 22 57
G258 X (P<0.05), W2,

*2 YR/ CMSKRMFEH CRP.IL-6.Hey MiEZE FHErEH AR ( X+5s)

Table 2 Variation of CRP, IL-6 and Hcy in the rat serum after drug administration ( X+ S

21531 % CRP/(ng-mL™) IL-6/(pg-mL™) Hey/(pumol »mL™)

1E T R 10 74.325+9.2* 48.112+3.5* 21.241+3.2%

frn JEUS A2 10 221.351%14.1° 169.331+12.7 58.316+5.5"

TR S Y| 10 158.231£21.3" 139.232+14.1"* 48.261£5.5*

X 7413 & s =y s s 10 92.133+4.1°4 80.215+11.34 23.112+4.54
SRR AR b A 10 113.123+9.3"4 111.324+12.5 31.213+7.2°4
= BERR IR AR = A 10 165.331+12.6™ 138.812+12.3"4 45.115+6.34

115



—t

www.kjdb.org

RS 2015,33(10)

SCIENCE & TECHNOLOGY REVIEW

23 ZHIBEE 4 X CMS X R I % & SOD, MDA,
GSH-PX By Mm

S IE G BRI H A, g SRR R A AR b X R —

W% B e SR 2 SOD I GSH-PX & 1 R, 22 5+

BEITE X (P<0.05) 1] =B MR 4057 =418 SOD

I GSH-PX & 42 IE Wl . 5 A B 20 LR, il R b

X HRA | =W AR Al IR 4 9 SOD Rl GSH-PX

TR RTHE, ERAITERE (P <0.05),

55 EH G PR LA, i TR IR 2 e R A —
R B Al h IR ZH P MDA ETF, E R A G E X
(P <0.05), 1M =B B 1 — 40 & 71 i 40 b MDA &% i 423 1
WAH. 5 R R FA, R P IR = R R
EA R AL MDA S REIL, 2R A G E X (P <0.05),
3.

*3 KA/ CMS KR MFH SOD MDA GSH-PX ZLHILEE ( X+ 5 )
Table 3 Variation of SOD, MDA and GSH-PX in the rat serum after drug administration ( X+ )

21531 ki SOD/(U-mg™« prot) GSH-PX/(U+mg™+prot) MDA/(nmol -mL™)
TEH X} IR 10 264.25+13.274 1633.17+33.114 8.23+1.274
[ il 10 171.33£14.13" 1005.51+32.15" 16.22+1.41°
il 2 b %o R 20 10 213.21+14.12°4 1280.31+22.13™ 13.58+1.33°4
X 7 7 s = e | 10 242.21+15.24* 1563.13+39.134 8.03+1.014
=HRRAR T A R 10 210.31+15.25™* 1293.38+51.72'4 9.02+1.034
=R IR AN 10 189.21+14.28°4 1101.43+48.15™* 12.82+1.37°4

24 Z=ZHBiBIEE X CMS KR Mm% ALT #1 ASTHY
=)
55IEH R R e, i IR A 2 R R X R A | —
BRI s R4 P ALT & i LT, 2R AR E L
(P<0.05), Hor =R IR 17 4 SR 40 ALT & iz 1
WAH. 5 AR g, IE & X R AL =B R el

FA R ALT SR el , 2R A S 2 (P <0.05),

S IEH R IR LA, e SRR AL 2 R AR o B4 | =
FRIRAT — 4l b AR 4l AST & it LI, 2R A4
M(P<0.05). 57 Ja BRI LA, 1E X BRAH | BRI
T PRI AST SRR, 22 A G (P <
0.05) , Herp = WERRRH 4w A AL AST 5 B iR AT IE
HORTIRAL, W 4.

®4 HHRCMSKRMFHRALT FAST EUHILLE( x+5)
Table 4 Variation of ALT and AST in the rat serum after drug administration ( X+s )

215 1% ALT/(U-L) AST/(U-L™)

1T AR 10 11.151.46* 13.84+1.894

e A ZH 10 17.01£1.55 16.05£1.16

T AR 1 - X6 R 2H 10 16.28+2.36 15.06+1.21°
BRI A R 10 12.35+1.32" 14.03+1.024
X 7l 3 & s U R s 10 14.46+3.21 15.14+1.01°4
=R AR A 10 14.86+2.46 15.46£1.25"

25 JRIEFEME

WA BN, IEH X IR 1 3 % BRI 2L 4540 IR
KEIIRGAE . TFAIE R /N S50 78 M, IR 2R
HEF o e SRS 2« g SRR I 2 I O 1 S5 R AT, I/
SERIE IS AN A K ELHEFTR AL , B RES R T 2, AT L A
ARIRFE S BT 240 e o T Vs 2 , v e i bk S 0 I = 95k 72
Lo i b6 R < AR TBCSRT IR 5 R P A2, L 448 L5 3
i S UK A AR Bl HACZE R R TR 722 5 v s ik T B e am S

B 116

SR AK . ATP AR 4. (ATPL) « FFRR TSR 454 A A S, AT
290 3 K e, AP DL SRS A A sl mE TR M R | v e i Tk B
Ji fie 75 o EL JE FRLBF 82 % 0 B ak TR . ATP ) a4l
(ATPM) : AT WLZE SRR B TR AR G54, rh e o™ E sk (2
FeM A ATPL AL 4% IS A B B 7 il , 0 43 I 4Rk M. ATP
AL (ATPH) « FFAL NS5 08 T 15 5, vl RS 2 Il
AREEH , o e B R S e AEAE 75K, I S22 8 FE M, JFF
2 K A B e LA DR R
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E1 HAXRAEFREFKQE(HERE)
Fig. 1 Pathological observation on the rat live of different groups (HE staining)

117

-



—t

www.kjdb.org

RS 2015,33(10)

(k) ATPSFIE4(100x)

E1 K|AXBRFEREFRE(HERE) (£)
Fig. 1 Pathological observation on the rat live of different groups (HE staining) (continued)

3 tig

HPH &5 B o0 BRY 2 il i 48 BE 0, 32 2 3 4k
SR It 20 ok W 4 B 7 38 5 K LAY JULA L A A S SRR 1Y
JIt 100 A 45 ¥ i A LIRSy I STk e A i 10 A A
A R VIMERG SR I SRS, ARSI K I, 5 OE R R LU v
DR AR 2 f il 3 ik e 0 B B T, B 7R CMS R BB 78 i A
R4f

(R TS 1 55 N =k B (nuclearfacto—x B, NF—kB) [{]
Fik, HHTNF-kB B R SE AL S AE 520 Y Sk, 6
LI LR IL-6 S5 2R RAEA BT, IL-6 2 — Rl 1, A
T SEAE RS R TVE T o S0 1 e 199 TL—6 W] 30 A K%
CRP (235, P AE MR 3% o Hartmann 557438 78 & R AR
SESRE T TR B TL-6 R CRP 89 & . CRP 2 2 ki
MR EAZ—, IEFIRE T, CRP 4T LU H B IARTE A1
PR B AAE RS ZH A, 7E TL-6 %5 4 i X Ay
BT, CRP FZAEAUA I AE L, —J5 T CRP 2 S5 HLIAR B
IIfE. 53— 51, CRP X RMAYEIE J5 B S E SO iy o (4
TETEMIR T BA FRGIE Y, BT CRP &80 R REER
SEARIR S Z — o AR R, 5 A KR 1L-6
IRV TR TL-6 S AL A 7 AR, CRP AP
JHF R 235 SR T30 AR S R U I 32 B0 0. T = i
JRAF AN A5 R R ALK R CRP KSE RIS, $2 7R — B AR 1T
AT XU AR R BOR BRURF I 28 B d & CRP, itk —25
RS JFPIE 2 45 473 A A B, T R BRUIR Py 1 ) R~ JO R A 7 0F
9% Hey J& AR I —Fh 5 8 20 HE R , g Wt 22 R A~ I 2
PR AR Aot R v iy i o i) 7 ZERLAA I B DA A R AR
Hey 1Y 2848 B A A 32 SR EE JH A 40 D, JH I 48 e 30 3o Xof
Hey B85 BRI O3 i R 47 HF- o IE S HLIR N, Hey 1R /ZD %
BRI, BT LA, 1A P Y Hey — B AR IR BEAR S 5 T 32
B, Hey KV T , AR 5256 5 JEUSE A4 R B Hey 7K
T i — DU BZ A K BRI C 2 400 A i
TEINA  Hey 5SS 09 K A BA — & BUAEOGPED S 445
TSN i A = BERR R 85 e SRR B 2 R B Hey 7K

B 118

(1) ATP &I E2H (400%)

SR B, H R SRR IR AR CMS K RS2 A5 1 FPE ELAT
TR . 554N, AST T ALT 25 AT 405 A0 DG 0 T T R 4R
B, 2 S WIE A5 DA IE 32 6 i A A 390, mT 4 S 1o O i gkt
B o YA KA S RBERT , 255 R 45, AST AT ALT
SRR M 1 R AST A ALT & Sl i o ALT 1
S W FFER T TG SRR, AST 498 v DU 5 ke 7 -4 e = g
TR, AR R T E CMS K BT - AST FALT
R UE AR SEU B, O BAESS T R T
B B BRLINLTE Hh AST T ALT & 8 F W, Horh = B i
T A R i 4 e o T TE R X R AST FIALT 1 5 £

EFREOLT , F R A 55 T B =2 ] 1) sl 251 2 4 A
SOD F1 GSH-PX > == 1) [l 72 5t F1-IE B2t S A6 B 18 R 4 4
FE AN XL S I AT . SOD X IR kR 4a Xt &
— M A AR A S 2 7 i &, A i S AU (HL0,)
AR (0.) 0 H0,5 O, 0 AE AR BIE PEAR 58 1R 358 F H 32
F2 1 BE ] A T AR M L A AR AR TR L 51 R AN
FIE W7 R oL S Ak S N - d5e 2442 B MDA™!, SOD 8 5 MDA 1)
W72 AH B BCA, SOD 1 1 ) AR BB B 4L ) b LY B
71, MDA B =K S WAL A 41 i 37 [ A 6 e ) 7™ EE R
GSH-PX ZHLIAR P12 AF1E I —Fh 2L (AL S Ak S50
HIE . T REHEAL H.O0. 5 IR RIS e H K SR, A A R 2
JEH B, DT 23 HLO,, Bl 1k 7= A= e AR S A 52 1 el 3, e 3
Py A S A AT RESE B M . AR S 5E 2,
TR Ve BB A R AR B O AF D RE S IR IAH SIZ BT
A A d R ELA M, AT ARA R 1
FIRES AR T AR A G R, WFFE 45 S R i SR AR A A
KU SOD Fil GSH-PX B4 , MDA 7KF-_| T, #2785 CMS K K
FF TRl B 5 o SR AR 1 = R R 1 B T ik
PR AR KBRS, SOD Al GSH-PX 7K F_E T, MDA
IR B, CMS IR B JH IR B SR /s 20 24 1 T e
A G A st H b R R R 4L A SOD . GSH-
PX R MDA K0T IE# (. RIUE, 30 i — B AR R —
BT CMS K R AL ) P ELA 5 (R PR VR o
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4 Zig

CMS K B Hey \IL-6 FIl CRP /K42 5 , #2278 CMS KR
BYRFIEE 32 20905 o i = BERR AR AT 88 T35 CMS K EUS , 7]
L3 55 BT £ SOD il GSH-Px 7K -, s /b g i 4804k 72 4
MDA FY A B, 3 B4 2, BRI F B CMS K U
E RN RE
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