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1.1 SEIg#rat

1.1.1 %4554 b SD KR 50 B, &
Bt 150 ~ 170 g, W b 5 4 A 42 A= W BkBE 4y
BT, sh¥i4 ] iE S : SCXK ( 51)2021-0006, K
SRBE L 53 8 AR BRZH (N 4) IR0 B4 (H
) LA + L B AT 4L (H + GL 4) IR
+BRERF PR EH(H+GCM 4H) KA + &L
R EAEH(H+GH 4H),10 H/4H, AREER
AP ESC R s P i 35 S B R R ) bR, T
BT IR 28 S Be 10 B2 B3 2t 18 AL o
27 . P-SL-2019046 ,

1.1.2 #H# LA oPs (b mERKEAH,
$4900) ; 75 AR R e (AL 5t H R R A R A
LMION13) ; i i (b ot 2 A B4 A BRA #D
BL704A) ; DBA il & (b k2 &l AW H R A
FR 2\ wl, ZLI9018 ); — #i ( Elabscience, E-AB-
53251) ; =t (At h R Sl AEMFE ARG R A A,
SP9001 ) 5 fig ¥ I i B¢ i1 i % ( adreno-cortico-tropic-
hormone , ACTH ) Jiff X 4t 752 W [ 3 565 12X 551 & ( Elab-
science, E-EL-R0048c ); & Jii Bl ( corticosterone,
CORT) g 1k H 982 W B 38 46 357 &% ( Elabscience, E-
OSEL-R0002) .

1.1.3 =&FBME UREAEM P HUE, DXY-
300) ;#5% X ( Thermo Shandon Limited , A80400011) ;
HALZE (AL 22 R PTRHE A FRA /], BCO04 ) 5 B i Be
(Z Fo B S0 4 A BR S 7], BA410) 5 ] A ( HA
PB4 TIRR 2k R35) 5 2lizk R 48 (WU
AR A PR /A ], UPR-II-15TNZ) ; A5 % L F K
(6 EMPEAE AL ], BN-200 ) 5 B0 AL (b
KAe D40 LB AL RS2 7], D3024 ) 5 # W Y] A ML ( LEI-
CA,UCTrt) ; HEU B K HL ( LEICA, EM TP) ; B bR Y
(15[ TECAN 2w, M200) 5 HL ik A 55 AR (55 [
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Bio-rad 23 F] ,1645050)

1.2 HRAZE

1.2.1 BERGE&  H AR B SETHA 5
28 d, H IR K, KA KXY+ B i g% T%
FEEM [ .5 000 m, EHE 10% ,HE: (22 =
1) C B .45% ~55% 128 d, A kK, &5
24 h JFAE, B IOK T HORL, B IR 2 30
min, P H+GL 40 . H + GM 4 .H + GH 4% H 7y
BIMEE GPs 40 80,160 mg/ (kg - d) , Higy i [A]iK
AT HIRE

1.2.2 BAM RIS RIS, 2 ETm
R RBUAR T &I 0 5%, B S 3% 16 L2 07 T
R (0. 01 ml/kg, B s 7 5F) , IREF RIS, B K R
SRR EE T G, VI E S, B8 IE E 8k, K
JE BRI, B2 ML 6 R 1L & T 4 °C ukAE
B0 (10 min, 3 000 r/min) . it 514k 56 K L, W
Sk TP RBR N i R A, 7 A TR
HAUU R GHR AR AR A e A - 80 CUKAFEFRE T,
2 ARG LU A Z R AR 1 A TR 2Lk
AR BT P 4 COKFETREH

1.2.3 HE #& A8 W R B 28K
b3 TRARG G 2T G Ash i 1 e £ TR L R IBOK
PIR T, P et 5 B T R AR

1.2.4 Seimpies AR R, 2w
KA AR IR 28 i ( pH 6. 0) T JFIE & ;3% SR
K BELT P 5P 3 AL A 0 T 37 oL = 0007 AT 5 T
—PU . 0TI DAB A, U SR, 2RI K
Lk PR R YA ; CBE T HRMK
PER S B 5 B2 N OULEE 4TI Tmage J 3420 BT 1A
h AR

1.2.5 Western blot Z{ZIFH, il A RIPA % fi#
WS L2 i VK b R 2 258 S 47 3 o 2 5E
AYLHZLUES .0 (10 min,4 °C, 12 000 r/min) , $2 8L |
7 RIPA 20 G FR B (414 - RIPA 2R =1 -
10) ; BCA 1 8 0 ik 0 M 2 (1 B0k B, 48— i
it KB A RIPA 2% ; ITA 5 x Loading Buffer,
A (100 °C,30 min) ; fil 5 FRIRE & L)L 20 ~ 30
pe/FLHLTK (4RI .80 V,20 min, 3B E. 110 V &
EHM P RN ; # 2 0.2 wm B PVDF Ji (200
mA ,90 min) ;5% Wi i5 W58 B 1A (E R, 30 min) ;—
PUFE (4 °C,8 h) ; Wi E (Ei,1 h) ;7N ECL
BICRIIN B A B 5 5 Image ] FRAFHTIE A,
R,

1.2.6 ELISA i £ ACTH,CORT FHK %

92 W T 3 3K R0 6 B b AR A K BRI 5 A
HRP f& Gk TR, I8 (37 C .60 min) ;5 E
BRI ; AP E R, B8 (37 °C .15 min) ; A
21 ; P BRG] 12 5 %% FE (optical density, OD)
1B, AR AR M 2675 Mk A

1.3 SeitZE4biE S EE (I ] SPSS 25. 0 #f:
E5700% 70 VIO o1 N 2 5 A ok 1 4 S 1 2 i 8
KR T 225001 (ANOVA) o FIT A L3 45 s L «
+s Fm, LA P<0.05 NESFEGI#EXL,

2 #R

2.1 BAXBRERE EFREEFEH SN
A, H AR AT W] AR (P < 0.001) ;N
Y5 HHRBRERRE TV T 2Z5%; 5 N 4L,
H AR RSSO R (P <0.001) , W& 1,

*1 NASHAXRERE . EFRE.
FEEIEHIEB (n=10,x£5)
4 KRERE(g) KRBT (g)
N 385.00 £8.22 90.16 +1.60x 10 ~* 23.42£0.25x10 %
H 359.83+8.13° * ¥ 89.66+3.50x10 ~* 24.92£0.93x10 4% * ¥
(8 84.419 119.354 82.159
P <0.001 <0.001 <0.001
TEARFEEL = TR R/ KR E x100% ;5 N 4l 8. *** P
<0.001

KRTEAE(%)

5 H A A, H + GM 41K BUAR 5t & B 3 A%
(P<0.001);H 45259+ W2 K BRIEA R & 7E
IRIEBCI a5 Wk 2,

*2 HAEHWTHREAXBHERE EFRE.
FEEIEEIER (n=10,x £5)

415 KEAT () REEATE(g)
H 359.83 +8.13 89.66 £3.50 x10 -
H+CGL  367.00 £10.69 92.00+3.03x10~
H+GM  348.83 9,98 89.83£3.31x107* 25.75+0.79 x10~
H+GH 351.66 +8.47 88.83+1.94 x10°% 25.26+0.67 x10~
F{E 14.967 1.060 9.049
P1E <0.001 0.397 <0.001

5 H 4" P <0. 001

KRR R(% )
24.92:£0.93 %10~
25.07£0.72x 10~

4 4
4 4
4 4
4 4

2.2 HERBENBEHAXBREGESEN &
R RIEARAL HE Je @Y h 7568 T ST
5, WE 1,

2.3 SREBEANERNEZHEKXRER ACTH FHI%LH
B 5 N4ld, H 41K AR ACTH FH:40
MEEEHEFE (P <0.05) ;5 HA LK, H+GM
AR R AEAR ACTH FHPEAN M 5 Fb B B FEAR (P <
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0.05), K23,

A B
C D
B1 SAXREG
HE #t& x40

A:N4;B:H4;C:H +
GL#4;D:H+GM4;E.H +

B cna
A B
C D
E2 JHHEKXREL ACTH
EEALE x400
E
101
*
ol T
T # T
g 6 T T
jan)
3
< 4r
2_
0

A B c D E
3 RAKREFEMA ACTH FRHMEMBSEESEITERE
A:NZH;B:HH;C.:H+GL4;D:H+GM 4;E:H+GH 4; 5 N
HILE: " P<0.05;5 HALLE . P <0.05

2.4 Western blot iZ# & A KXREMR ACTH =&
BRIAKFE 5N, HHKREAR ACTH &
A BT E (P <0.01) ;5 H 4L lL#, H + GM
HAR BRI ACTH H RV BEEIK(P <0.01),
LK 4.5,

B-actin 43

ACTH 29

B4 BAKREMA ACTH ZEARIEKE
A:N#;B:H4;C:H+GL4;D:H+GM 41;E:H+GH 4

1.5+
ek

K 1.0f T T
® —l— it T
o T
R
jus)
F
2 ost

0

A B C D E

E5 &EKRESNACTHZARZSKITEFE
A:NZ;B.:H#;C:H+GL41;D.:H+GM 41;E:H+GH41; 5N
ALIE. * ¥ P<0.01;5 H41 % . %P <0.01

2.5 ELISA ## &4 KR IMEF ACTH, CORT
RE 5 N4, H A RFINTE ACTH W E T &
(P<0.001) ;5 N 41 Eb#, H 40 K RUMLTH CORT ¥k
JEH B I (P <0.001) , WK 3,

£3 NASHAKRIMNE ACTH,CORT iRE (n=6,x+s)

205 ACTH( pg/ml) CORT(ng/ml)

N 3952.60 +47.17 235.03 +8.62

H 4266.31 £60.75*** 384.58 £12.29* * *
t 8 66.389 9.203

P1H <0.001 <0.001

5 N4 *** P<0.001

5 HANE,H+GM 4 H + GH 4K ik
ACTH ¥k JE AR (P <0.001) ;5 H 41 %, H + GL
ZHR RS CORT YR FEF+75 (P <0.001) ,H + GM
KL i CORT ¥k B W & [ K (P < 0.001),
W4,
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T4 HASHYTHRAKRRMF ACTH,CORT iKE (n=6,x+5)

21 531 ACTH( pg/ml) CORT(ng/ml)

H 4266.31 £60.75 384.58 +12.29
H+GL 4299.12 +116.99 406. 15 = 14, 88*##
H+GM 3 965.24 +36.98%# 237.15 +6.81%#
H+GH 4029.74 +106. 84" 384.98 +8.23
F1H 17.307 196. 658

P1A <0.001 <0.001

5 H 44" P <0. 001

3 itie

DIREN:E et ST VEN ek iUl FE S P N B2
85, AL T A B2 B0 A= i T it A AR O 1 S
BN, N3 R G SR AE R LR N BB AR S A B R
G, Hoh i B A2 HPA il HPA il it 75 5 Fi by
A — ZR 9 BN e 0 B SR A D HBSOW R | 55
PHUARERES ™ . BRIV R B8 S5 U0E HPA %l
B hwk Be BOscR ABWESE & B, H 0 R B T AR ] iR
il R 3 PR 2 AR HPA Bl B S0, Bk A HIPA. il ~ 15
b, FTREFB AT IR 2 CORT X+ HPA il it S 454 il £
FAB R 8RR BT HPA Rl mT B & A i
TR AN, N3 I SOV IGR | 24 HPA A%
PRI AR P Ok PR 58 Pk Bk 035 7 B8 7 el 23 32 B[ 5%
Dﬁ[ﬁ] .

AR AR — Pl R, 7T 5 LA TR R A 84k
P St NETUE=RaW & SO WNE SF 1 E5I L7 N SREER 6 i)'
TR . NI RGE R BRI R AR
AL Z TRV RE B PN 23 10 B A 30 2 52 W) ph A i A
3 UAHCR BT T TR AN B, DAIE A [ ) 48
WREEAKE . Horh HPA S 7E AR SRR 7 vh & 4
SRHEME T, BAE 20 20 70 ARAR, 4R IRV A
AR R, A S T R A2 AROR R T IR mR-
NA %5 ARENHOT A6 I HPA Bl v, 1
JE Rl A B b i B2 BT ER ( corticotropin releasing
factor , CRF) mRNA FIFEARAE B b AR Rz o i & B ik
ZAK 1 (corticotropin release receptor 1, CRFR1 ) mR-
NA e, T BB CRF 53E{K CRFR1 454
PG PR PR IR 1 ( cyclic adenosine monophosphate ,
cAMP) {551 #% ffe #E 3 ORI ACTH, ACTH 5 I
MR 7 5t PR 7 [t K 2 52 4K ( melanocortin 2 receptor,
MC2-R) &55 JF ALk B TR R 18 S 20, B ot
LS e TRUE R 7 briy RE ) TSR oIRE  F fil 5 e ]
BaEiB B Xt AP B . I, Gosney et al'™”’
WE9E R B, EiRUE A S BB B O T AR I DR
T T F R, AR/ NG 35 2 S, U v VAR

Ji R S i 7K V- 11 B2 T3 T 8 3R 7 %o 1 A AT 47
W, SRMIXIBEAR S BTN N, 00 o A 7 2 vt
PRARR AU D1 i B A 3 7RG 480 BR 45, HPA il 2> 1
— ZR A PR | Tl B R B 530 AR
BUAXS R 17 25 11 BT (R T 6, B2 B DR Pl 7, 3L
R BB RE I R 2 FEARPL IR BL s SR RE Ty, S BT
e RO, R, BAR HPA Bl R30S X F R 7 1)
(AR A7 2R O 2 R B T 2 R BUB R K
SFIRRSE T R, X LR A E Y, B 2k 0 R
L% FB7 1 ACTH 1B 5t B3R AN i 24 7K F- 19 172
[ A NESS SR N

1985 4 H A W] GP & FIE N B it b K B R
RIVEHT, [RIHA & 3 GPs Xt AT N 380 W AR FH A
%, Zhao et al[mﬂ}%ﬁfﬂ,ﬁﬁ GPs yRY7 Al B 2
RS M v R R I RS I 19 K BRU MLV CORT ¥R
A R T H R R N U 5 S A RO

EN TSR TN R =E78 BN T 2N e
TEASTCH s, 5 S0k H il — 3, (A S R EOR
A ARTE BT =, X AT RE R i TR R B 5 1k Tk
FRU AR S i 1) PR AT T 3 R B AR AR B & A S AL UK
fifr MK A= SE A R Ak, T GPs X K Bl e 44 5T
LA TCH W, (HTE GPs T T K Bl 445
Boobm AT RESE GPs FEAT T R BUAFURE , IRAIY
IR BLEE A ACTH 2 1 32 35 AR RIS ACTH
CORT ¥ J¥ , 15 SCHk 438 — 5™, 17 GPs Al B AIRAE
SRR LR bR, A RS KW CRF AT 3E
LTI A F kB (nuclear factor kappa-B, NF-kB) i
PEFC TR 1T AR R — 42 J 2R 4 L 5T 3R 5L ( pro-opi-
omelanocortin , POMC ) & [K B9 303 , 75 W 30U H A&
PEEFAE M Li et al ™ W50 KRB, SE W m R Y
NF-kB {55 538 6 , R I, GPs FFEARAG &R 3 1Y K AR
K& ACTH 2 FH R IBFIR BT ACTH CORT ¥,
ATAES GPs JH 19 NF-«B ff Sl H A X, 1 GPs fik
i TCI AR, AT REJE GPs 3 KA A 2 L= A4
5 3R T A8OR  GPs 3 Ml B CR AN GPs il i
Al RESE GPs w2 7™ A= 5k 1 S g B S 5 GPs
U B, T RE R s G IR T .
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Effect of gynostemma pentaphyllum saponins on pituitary-adrenal

axis induced by hypoxia in rats
Zhu Qiang,Zhang Ruixia
( Dept of Endocrinology, Affiliated Hospital of Qinghai University, Xining 810001 )

Abstract Objective To observe the effect of hypoxia on pituitary adrenal axis in rats and the therapeutic effect of
Gynostemma pentaphyllum saponins( GPs) intervention. Methods 50 male SD rats were randomly divided into nor-
moxia control group, hypoxia control group, and hypoxia + GPs low, medium, and high dose intervention groups,
with 10 rats in each group. Rats in the normoxia group were kept in a normoxia animal room for 28 days, while rats
in the hypoxia group and drug intervention group were kept in a low-pressure oxygen chamber for 28 days. Among
them, hypoxia + GPs low, medium and high dose groups of rats were gavaged daily with GPs of 40 mg/kg, 80 mg/
kg, and 160 mg/kg, respectively. After 28 days, rats were killed in batches, their body weight and pituitary
weight were measured, and pituitary index was calculated ; HE staining method was used to observe the morphology
and structure of rat pituitary gland; immunohistochemical and Western blot methods were used to observe the ex-
pression level of pituitary adrenocorticotropin ( ACTH)) protein in rats; ELISA method was used to observe serum
ACTH and corticosterone ( CORT) concentrations in rats. Results Hypoxia had no significant effect on pituitary
gland morphology and quality in rats. Hypoxia might induce the expression of rat pituitary ACTH protein and an in-
crease in serum ACTH and CORT concentrations, while GPs might reduce the expression of rat pituitary ACTH pro-
tein and serum ACTH and CORT concentrations induced by hypoxia. Conclusion GPs have a significant effect on
the pituitary adrenal axis induced by hypoxia in rats, and there is a dose-effect relationship between GPs and effect.

Key words gynostemma pentaphyllum saponins; hypoxia; adrenocorticotropin; corticosterone



