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RAKIRZ StAR . Cyp21al mRNA &k 14 R k3% &R 4 AT -F 38 % B3R AR E A% ACTH 4%
LDLR.StAR & & &k T (P <0.05, P<0.01),14 X3 # L FH (P <0.05) ;4&. ¥ . &A1 4 7 14 X k¥R
BB AT TR AR AR E S T B (P <0.05, P<0.01) /&7 241 7,14 X StAR
mRNA .LDLR.StAR % ik F% (P <0.05, P <0.01),14 X CORT 4% .ACTH.Cyp11a1.Cyp11b1 mRNA
A& TFH (P<0.05,P<0.01);F . &# B4 7 14 XN £ 24354 CORT 4% ACTH.StAR.Cyp21at .
Cyp11b1 mRNA.LDLR.SRBI.StAR % F 4 (P <0.05, P <0.01) ,14 £ Cyp11a1.Cyp11b2 mRNA F
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ABSTRACT  Objective To evaluate Pi and Shen deficiency syndrome of mice induced by
different doses of hydrocortisone, and explore the material basis. Methods Totally 80 ICR mice were
randomly divided into the nomal group, extremly low dose group, low dose group, medium dose
group, high dose group, 16 in each group, they were respectively administrated with sterile water,
0.33,0.66, 3.3 and 12.5 mg/kg ' - d ' hydrocortisone by gastrogavage. The weight of mice was dy-
namically observed every day, and the characteristic information such as holding power, activity of
open field and infrared temperature of different parts of the body were detected on at the 7th and 14th
day. 8 mice were sacrificed on 8th and 15th day repectively, whose spleen, thymus, heart and kidney
were weighed and the organ index was calculated. Serum corticosterone (CORT) and adrenocorticotro-
phic hormone(ACTH) were measured by ELISA. The mRNA expressions of StAR, Cyp11a1, Cyp21a1,
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Cyp11b1 and Cyp11b2 in the adrenal were detected by real-time fluorescent quantitative PCR. The pro-
teins expressions of LDLR, SRBI and StAR were detected by Western Blot. Results
control group in the same time, the weight decreased in low and medium dose groups from 4th to 14th

Compared with the

day (P <0.05). Tail minimum temperature, StAR, Cyp21a1l mRNA expression at 7th day decreased and
head maximum temperature, trunk mean temperature, tail minimum temperature, the levels of ACTH, LD-
LR, StAR at 14th day decreased in extremely low dose group (P <0.05, P <0.01), while holding power at
14th day increased (P <0.05) ;head maximum temperature, trunk mean temperature, tail minimum temper-
ature, thymus weight and index at 7th and 14th day decreased in low, medium and high dose groups (P
<0.05, P<0.01); the expressions of StAR, LDLR, StAR at 7th and 14th day and corticosterone, ACTH,
Cyp11a1l and Cyp11b1 mRNA expression at 14th day decreased in the low dose group (P <0.05, P <
0.01), and corticosterone, ACTH, Cyp11al and Cyp11b1 at 14 days decreased (P <0.05, P <0.01);
spleen weight and index, corticosterone, ACTH, StAR, Cyp21a1, Cyp11b1 mRNA and LDLR, SRBI, StAR
at 7th and 14th day decreased in the middle and high dose groups (P <0.05, P <0.01), the expressions
of Cyp11a1 and Cyp11b2 mRNA at 14th day decreased (P <0.05, P <0.01).The body weight and activity
of open field decreased in the high dose group on 14th day (P <0.05). Conclusion A stable mice model
of Pi and Shen deficiency syndrome can be established by continuous administration of hydrocortisone

at 0.66 -3.3 mg/kg ™

- d " for 14 days, it might be related to decreasing the expression of adrenocortical

synthase molecules and weakening the hypofunction of the pituitary-adrenal axis.
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it 362. 46, W [ [ 24 £ Al ~# 1R A RS w77 i (i
4566003632 ) , RNAiso Plus (755 9109 ) . Prime-
Script RT reagent Kit ( 4% 5 RR036A ). SYBR
Premix Ex Taq ( TliRNaseH Plus) II (18 5
RR820A) ¥y [ H 4 TaKaRa /A #; /N iR B Jiit fil
( corticosterone, CORT ) ELISA i 7l & (%8 5
501320) Ity A 5[ Cayman 2> ; fie 5 b B2 B R
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B 15 % 4t (Protein-Simple A H]) o

3 S NRGERERSE, MR ER
FEE 30 g AAT, R BENLECT F L AL 4 R o BR AT
AR5 EEL0. 33 mg/(kg - d) J 41 K% [0.66 mg/
(kg +d) J4l. 74 [3.3 mg/(kg - d) J 4l =5
[12.5 mg/(kg - d) |41, 54116 K. SALAT B HAH%
TEAH R 25D FEE T, B R 1 IR o B4 S S
FRBIK B K o 452555 8 FISE 15 K, 41 IR BRI 454k
FE/NER 8 B, SERRBUATE , i FR BRI , 3 B ML 375 5 3R HX
JLAE B R OO L O 5 B - R4
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14 K iz A G R B 8 1 /N BUBEIE 18 36 92 36 07 vk
2R AN PIIS S B AN R ML B A
KA L AMEE W52 5N U 3 (1
BT TERIRS G B 60 s AYBS RS ECL R R I S M vk
BB NP AT SR R AR B AR5 T
PEHIE o BUNE RS FR 5 T30 #5815 45, 245 4 = IE
fEE(mg) MKE(g) .

5 SCife¢ G E B PCR Kl StAR, Cyp11at,
Cyp21al.Cyp11b1.Cyp11b2 mRNA F ik F& R
RNAiso Plus i & B Fliie & RS RNA ;i
SRR R 20 wl, ) N &4k 37 C x 15 min,
85 C x5 s,4 C;PCR ¥ # [ hifh &K 20 uL, 5
TP 95 °C x3 min,95 C x5 5,60 C x30 s,40
AMGER . HE AR X R R BT ORI 2720k A
Mr, LAIE® 2H/E X IR, LA B-actin KK Ct B{EAE N
WS4, ACt=Ct HIWHER - Ct WK (HHr,Ct
{E P3G n AMEAIE R A 9EE) , A ACt = ACt
I - ACt XA, HRY WA X RiE & =
2700 BN ISR H Primer3 (v. 0.4.0) 7£
LRI N4 R, =4 Life Technologies 24 A _E#EA I,
o, IR 1,

6 ELISA il ifi. 7§ CORT M ACTH & K
i ELISA i S vl BB aEA 744, K I I % CORT LA
& ACTH &8,

7 Western Blot £iiill LDLR,SRBI fI StAR 7&
H#&IE R RIPA 2L AL 34 21, 8 8 1 A
i T LAE B, T AR AR B, 43 IR T 58 TR SRR I H
b 2 SN I /T = Y e SN /11 = IR e N A
AL AR, b, —$i Wk BE N = B-actin LU
1:20 000#:#%, LDLR #ifA Lk 1:5 000 7, SRBI,
StAR HiiA&LL 1: 2 000 Fi B, LA B-actin b PS5t
[ TR AR R DO Sy a8

8 4Hil* ¥ KH GraphPad Prism 7.0 %
AR EAT AR B R BE 1t 53, TH R BERER Fix £s 3R
N, Z A R ] One-way ANOVA 77 Z3 ¥, %
ZH IR P LA, SR FISNK (S) ki, P <0.05 h 22 5%
Aot Lo

# R

1 HA/NBAERE (R 1) XTR4/NRIAE
FaiE1E 31 ~33 g SGXF B4 [A] 4 bh &, 41K L A7) i 2
4 ~14RNRTE (P <0.05) ; 77l 14 RIKE T
F(P <0.05) .
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VE S XL LR, “P <0.05, ** P <0.01; T
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S RS il I (bp)
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o NLOOSSET G TeTOACOTOAAGGTT 100
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2 HAUNRIUZIEtR R (£ 2)  SxFRR4LRE
WA ARG 4L 14 RI EFH(P <0.05),7 K
e AR EE TR (P <0.05) ik P s Ml 41 7 R
DI g5 R 14 KRB A e R R TP YR AN
AR R R (P <0.05, P <0.01) ; &7l 4l 14
KW G5 S FE T (P <0.05) .

3 HU/NEUNEES SRR RS BB (% 3)
55 R R b A L R R AL 7 14 R AR R
HEHIEECRFE(P <0.05, P <0.01) ;1 & 441 7.
14 KMEHEE A5 8T (P <0.05, P <0.01) 5.0
WES B R e s = 5 g it 3 L (P >
0.05).

4 %4 CORT M ACTH K FEI#R(#£4) St
R L[] 40 EL %5, M A9 B 4 14 K ACTH FEAIK (P <
0.01) ;i . i 754 14 K CORT #il ACTH F[%
(P<0.05, P <0.01) ;4 . &fl&4l 7 X CORT #il
ACTH F[4(P <0.05, P<0.01).,

5 %4 StAR.Cyp11a1.Cyp21al.Cyp11b1.
Cyp11b2 mRNA FKik LA (£ 5)  5xf R4 W Lk
B F B 4H 7 K StAR. Cyp21al % ik K [%
(P <0.05, P<0.01); ikl &4 7 .14 K StAR #£ik
TF%& (P <0.01),14 K Cyp11al .Cyp11b1 EiL FF%
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T4 HHPREFKFEE (xxs)
205 Hif ] n CORT ACTH
if B 7K 8  2360.6+1225.7 72.7 £30.0
14 K 8 2658.8+995.7 112.7 £34.6
PR 7K 8  1233.2+1091.2 42.1+9.3
14 K 8  1304.2+350.0 58.8+35.6*"
IR 7R 8 1243.2 +777.0 36.2+£21.8
14 K 8 924.6 +580.6* 54.7 +28.9""
LEblis 7K 8 450.1 +541.1** 23.9+16.1"*
14 K 8 122.9+50.7*"  26.3+3.8*"
1wy 1) & 7R 8 170.6 +76.3**  12.6+8.2**
14 K 8 157.4+31.1""  16.0+6.7""

(P <0.05) ;541 7 K StAR.Cyp21a1.Cyp11b1
FKIE TR (P<0.05, P<0.01);mAl&E4H7 K
StAR.Cyp11al.Cyp21al.Cyp11b1 £iE TR (P
<0.01); . % # & 4 14 K StAR. Cyp11al,
Cyp21al,Cyp11b1, Cyp11b2 % ik F [% (P <
0.05, P<0.01),

6 4% LDLR.SRBI #l StAR & £k HE (&
2,%6) SXtEAE, 4257 Kia & P mrE
41 LDLR,SRBI #il StAR % 4% ik T % (P <0.05,
P<0.01). %425 14 K, AL A% 7 & 41 LDLR,
StAR FiE R (P <0.05) ;1 & 7 # 4] LDLR.SR-
Bl fil StAR & 135 TR (P <0.01)

Rx2 HBHDPRMUZERRLE (xxs)
2157 s 1] n W51 sh mi(g) LA E AL (C) R (C) BRI ARIRE (C)
pogi 7K 8 41.4+5.9 216.5+74.5 36.2+0.5 31.920.3 29.7+0.5
14 K 8 45.0 6.2 139.6 +30.5 36.5+0.8 31.6+0.5 29.1+0.6
ARG 7] 22 7K 8 44.5+9.0 229.7 +61.8 36.1+0.7 31.8+0.4 29.0+0.7"
14 K 8 44.5+15.3 222.4 +83.9" 35.7+0.5** 30.7 £0.5** 27.5+0.4**
IG5 7K 8 42.0+8.6 254.0 +58.0 35.5+0.4" 30.8 £0.4** 27.5+0.6*"
14 K 8 36.1£7.0 170.4 +17.5 35.4+0.5"" 29.9+0.4 %" 26.7 £0.5**
b rill 7K 8 46.5+8.7 197.6 +£59.9 35.4+0.4" 31.1+0.4° 27.8+0.7*"
14 X 8 38.6 +11.6 176.4 +29.5 35.4+0.5"" 30.6+0.3** 27.9+0.5**
gk 7K 8 46.3+12.5 224.3 +50.8 34.9+0.7*" 30.80.5** 28.2£0.5*"
14 K 8 26.7 +6.6 " 159.1+14.5 35.6+0.5*" 30.8+0.2"" 27.8+0.5**
1 5% R R L #R, * P <0. 05, **P <0.01; F%JA
F3 KPR TE S LSRR (xxs)
HWERRE R (mg) £ NS E (mglg)
ik fsf i) n
Ha i e OofE B A Vi i JHIE OoE A
iR 7k 8 43.36.3 106.5+6.4 154.5 +23.3 435.8 £37.7 1.420.2 3.4:0.2 5.0:0.9 14.020.7
14 K 8 39.6 6.0 110.7 £14.6 136.3£32.3 433.0+21.9 1.320.2 3.6%0.5 4.4:0.9 14.120.9
WALHE 7K 8 38.3+6.2 97.8+9.1 133.522.0 464.6 +36.2 1.2+0.2 3.1:0.2 4.3:0.6 14.920.9
14 % 8 33.7+6.6 104.4 £21.4 123.2+9.5 438.0 +36.4 1.120.2 3.5%0.7 4.2:0.3 14.821.0
ISl 7K 8 28.3+5.2* 99.4 £16.0 146.5 £17.1 457.8 +44.4 0.9+£0.2* 3.3:0.4 4.9:0.6 15.3x1.1
14 K 8 24.1+7.9* 98.8 +33.0 127.5+7.4 434.2 +34.2 0.8+0.3* 3.5+1.3 4.5:0.2 15.3:0.7
) i PN 8 14.5+4.3** 83.1+13.9%  147.9x17.4 453.3+50.7 0.5+0.1%"'2.8+0.3* 5.0£0.7 15.3%1.1
14 K 8 8.8+2.5" 64.5+£11.5%* 127.5+20.9 388.2+33.4 0.3+0/1"* 2.420.4* 4.9+1.0 14.8+1.6
oo A9 7k 8 4.6+1.5%" 59.5+5.7** 141.3£20.4 408.0+34.3 0.2%0.1"* 2.2£0.2%* 5.1+0.7 °14.8 1.5
14 K 8 12.8 6.1 ** 59.6+8.0**  144.0+10.5 436.9+30.6 0.5+0.2"* 2.1+0.3* 5.3+0.6 15.7+1.7
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21757 Fif [ n StAR Cyp11a1 Cyp21a1 Cyp11b1 Cyp11b2
it B 7K 8 1.00 +0.18 1.00 +0.23 1.00 £0.19 1.00 £0.19 1.00 +0.31
14 K 8 1.00 +0.07 1.00 £0.12 1.00 £0.19 1.00 +0.16 1.00 +0.16
AR i 7K 8 0.63+0.14 " 0.77 +0.18 0.60+0.27 " 0.85 +0.09 1.20 £0.27
14 K 8 0.87 +0.18 0.94 +0.19 0.97 +0.23 0.99 +0.15 1.26 +0.18
R & 7K 8 0.66 £0.14 ** 0.97 £0.16 0.74 £0.25 0.87 £0.09 1.11+0.16
14 K 8 0.59 +0.08 ** 0.66 +0.16* 0.73+0.15 0.71+0.17* 1.43 £1.19
R 7K 8 0.49 +0.06 ** 0.89 +0.20 0.56+0.22°* 0.76+0.13"* 0.98+0.12
14 K 8 0.26 +0.02 ** 0.38 +0.20** 0.27 +0.10** 0.26 +0.04 ** 0.70+0.09*
=ik 7K 8 0.37 +0.11** 0.58 +0.12** 0.30 +0.08 ** 0.34 +0.05** 0.76 +0.28
14 K 8 0.34+0.18* 0.28 +0.10** 0.18 +0.05** 0.28 +0.17** 0.67 +0.34**
£6 #4/NEE LR LDLR SRBI, SER B AR LIRS TR AT AR ELAS 75 B AE Ak F5 4k
StAR &I IR (x£s ) BV AT AR B A 2 B L, DRI, 7 I PR 9238
A8 WE n  LDIR SRl SAR B LA S At R U T 0 A DL P
X‘Jﬁg\ 7K 8 1.00+£0.15 1.00 +0.21 1.00 +£0.16 QA% MqJ[EM“'%”ﬁ%ﬁF}FﬁT&Iﬁﬁﬁ _HE,ﬂ:L
14% 8  1.00:0.10  1.00:0.24  1.00%0.13 HET ¥ = z R UETR
BAGAE 7XK 8 0.91:0.08  1.08:0.22  0.95:0.20 T R ) ORI T 0 (H R MR IR AT AE — 2 )
14K 8  0.68:0.18*  0.96 +0.21 0.15+0.04 * HE A SR = kAR x| = = :
. . L5 — T A AL AT A 3B FH 2 70 12, A [R] Sk
e 7K 8 0.58+0.11 0.65+0.07"  0.41+0.06 . o e kg o By
14% 8  0.46:0.12° 0.92+0.19  0.21+0.06" FE SRR K2R SCHR & PR /)N BR s ASE 3 [) 44 P 4% 52 S AL
e 7K 8 0.2120.057F  0.1220.047F 0.13£0.05*" AJ A Sy 35 ~600 mg/kg (L 200 ~ 350 mg/kg
14K 8  0.08£0.02** 0.12+0.03** 0.09+0.01** PN - N \
SEE TE B 0.1140.04 00850017 0.130.06"" JRZ) o BB, R T A AT RS AN B B (8] RN 25
14K 8 0.09+0.01** 0.10£0.02** 0.07+0.01** R KRES e E 3 K, HKHiE29 K;
N 252577 LA 3 S LA 5 B S R
A PR S &P FEs VRS AN s OK A R, = W TA
FHFE L A BT AR FE RN BRI A PO VR 36 bR A e — ,
N UISUES NG S RS R N IR e
T e N BUNUME I KT i 878 R
& BeJa, XA T B A SRS R R R Y L
srel | TP . 80 kD il B BN A2 o fifeoie bkt [m) B A1) F B e pR AL 1 S AL
AT AT N, A B TR 2y R 5 7 - iE -
star | S S s | 32 KD e e
B BT RN Y
Bactin | N S - - — 42 kD AR PR T A /N BB UE 1 I 1
" AL 2GR SR 4 AN BE R SR P IHS DA S 7 R
5 e T U ,
B o g‘f\\% & & &F 514 RG2S BRIEATRFFE I, 706 B I pe ik
R \ \§ 7% \§ N vy PN \ —
F @8 EAMGHWII THRET UHE . 455575 0.66,
LDLR | (D - + [100 kD 3.3 mg/(kg - d) ELFT IR 24 4 ~14 RN/ UK
srB ~ 5010 B NFE(P <0.05) , K30 H M S RRE, S5 B 2f b B
’ WEFRBUAHRL . AR S A TT B FA R 3 /) B A A
StAR ..’ 32kD FOREE T RS 7 5 /N IE A G, SR B IR 5 ik
actin o 424D AR PHOR R B4, 5 v BE 2% H R E 22 BUAH 1L
- - -
12.5 mg/(kg - d) ZAL AT AN 25 25 5 /N RO BRI 3

A NI T KB AR 14 KR
B2 A4W RIS ERE R G WA G E A RS

Wi

SATTRIRA S B R B RR 259, IR 1

SN TR, BRIE MR 5 Z IRl 5 R R SR IE
RIAHPL, 3.3.12.5 mg/(kg - d) F kAT A FA-F 2L
AN 245, KT E%E 0. 66 mg/(kg - d) Fl &
TR AT AR 1 350/ BRI R B (2 25 40, SR 5 A K
KR AT T B S A AT AR X /I B O JIE AT A G
A, B Hez i BUBE AL, AT DR AR L A 7
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ST RN IAZE 25 7 KB R GIETIREIR T o A[H
RS AT A T CORT 5 ACTH 430, LA
3.3.12.5 mg/(kg - d) & Ak A By A8 E FH 5 ol I8 35
BEAh, KT EEET 0. 66 mg/(kg - d) AL AT AY A4 ]
B b R [ B R S BUEE (StAR. Cyp11at,
Cyp21a1l.Cyp11b1) Fik - il B b J A [ e Ak
it #E P A ¢ 8 B (LDLR SRBI, StAR) % ik,
IR EMRMOCR, BT XSS B %
RO MU E B , LRI BUL BSR4 lee
JI0855 LA S o3 1 2 MR 1Y) e B i B CORT 7K-F- T B,
FEAT RN T R B B R AR R ORAS, H B R
B BHREAIE PR 17 — ¥ e SR [ e 5 15 R ARSIt
BRSBTS B PR A D Re B

L I A5 A T B /N RS R B g
B NI 20 B A W G Rk D) g L INK 20 L A
R RFIASZES N | A0 A A, o g g 4
RILE AT b R B A L IR U A A I3
cAMP /K 1fiLiE T3 .T4 .E, . T.ACTH,CORT ,GH
TR IR TARE . WEmAETS Y R Bsh A
AL RT IR 25 25 J5 /0 BB B R L DGO 5 M i e
PEZES ; I ACTH /KR B IR BT 6 K
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