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Effects of different Chinese meteria medica pair on regulation of adrenal function
in mice with hydrocortisone-induced syndrome

QIAN Hong-liang, PAN Zhi-qiang, LI Ya, QIAN Yang-yang, FEI Min-hong, FANG Zhao-qin
Basic Medical School of Shanghai University of Traditional Chinese Medicine, Shanghai 201203, China

Abstract: Objective To study the effects of different Chinese materia medica combinations on the regulation of adrenal function.
Methods Mice with 1.65 mg/(kg-d) hydrocortisone for 14 d to induce drug-induced syndrome was treated synchronously with
assissting yang and dissipating cold (Adconm Lateralis Radix Praeparaia-Cinnamomi Cortex), nourishing yin and reducing fire
(Anemarrhenae Rhizoma-Phellodendri Chinensis Cortex), tonifying gi and promoting fluid production (Ginseng Radix et
Rhizoma-Astragali Radix), and tonifying blood and benefiting spirit (Rehmanniae Radix Praeparata-Corni Fructus). The body mass of
mice was dynamically observed every day, and the characteristic information such as body mass, holding power, axillary temperature,
activity degrees of open field, and infrared temperature were detected by the experimental methodology of mice syndrome
differentiation; The mice were sacrificed whose spleen, thymus was weighed and the organ index was calculated. Serum corticosterone,
ACTH, adrenaline, and noradrenaline were measured by ELISA. The gene expressions of Star, Cypllal, Cyp2lal, Cypllbl,
Cypl1b2, Dbh, Ddc, Pnmt, and Th in the adrenal were detected by real-time fluorescent quantitative PCR. The protein’s expressions of
LDLR, SRB1, and StAR were detected by Western blotting. Results The effects of four different treatments on the reduction of body
weight and body temperature caused by hydrocortisone were not significant. The holding power of mice in Aconm Lateralis Radix
Praeparaia-Cinnamomi Cortex group was significantly higher than that of hydrocortisone group (P < 0.05). Compared with the
hydrocortisone group, the serum corticosterone content of mice in Anemarrhenae Rhizoma-Phellodendri Chinensis Cortex group
increased significantly (P < 0.01); The genes expression of Star, Cypl1bl, and Cyp11b2 was significantly up-regulated (P < 0.05, 0.01);
The proteins expression of SRBI and StAR were significantly up-regulated. Conclusion The nourishing yin and purging fire treatment
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group (Anemarrhenae Rhizoma-Phellodendri Chinensis Cortex) is the best to correct and protect the adrenal cortex function in mice with

hydrocortisone induced syndrome at low dose.
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Radix Praeparaia-Cinnamomi Cortex; Anemarrhenae Rhizoma-Phellodendri Chinensis Cortex; Ginseng Radix et Rhizoma-Astragali

Radix; Rehmanniae Radix Praeparata-Corni Fructus
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SZESSE R T 3450 ; ThermaCAM P30 41 7344

1 s54F%

Table 1 Primer sequences

FERK
HE[R 4 7K | (53
FEH A H SIS ( ) ¥ bp
B-actin  _LJif TGTTACCAACTGGGACGACA 165

T GGGGTGTTGAAGGTCTCAAA

Cypllal _Li#f ACTTCCGGTACTTGGGCTTT 201
T GCTTGAGAGGCTGGAAGTTG

Cypllbl _Li#f GTATCGAGAGCTGGCAGAGG 140
N GGGTTGATGTCGTGTCAGTG

Cypllb2 _Lif CTGAACGCTATATGCCTCAGC 160
N AGTGTCTCCACCTGGAAGGTT

Cyp2lal i CTCCGGCTATGACATCCCTA 151

N ACAGCCAAAGGATGGTGTTC
StAR 3% TTGGGCATACTCAACAACCA 103
¥ GAAACACCTTGCCCACATCT

Dbh ¥ AATCTGCAGCCTTTGCCTAA 123
T TTCAGCATCTGCCTCTGTTG

Ddc ¥ TGGCTGCTCGGACTAAAGTT 140
N TCCACCAATTAACCCAGCTC

Pnmt ¥ TCCTTGGTGGTTACGAGGTC 123
N ACACCTGCACCTCCATCTTC

Th ¥ CAGCTGGAGGATGTGTCTCA 141

Nif GGCATGACGGATGTACTGTG
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BUNR'E ERRZAZN, SRA RIPA RfEEALFEHA
g, WEEAFFEN, &, EOEAasET
RN ER K, B, B, —PURE. k.
CHURE . FURS. DS, PR
%>} B-actin 1 : 20 000, LDLR 1 :5 000, SR-BI.
StAR 1 : 2 000.
2.7 BESH

K H GraphPad.Prism 7.0 B A43HAT1E B X Geit
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ZEOHTAN ¢ K62
3 &£R
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AR PRI K. S0, SnTmmid
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x4l "P<0.05 TP<0.01
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1 NREREEK
Fig. 1 Change of body mass of mice
3.2 NRWIEBIE LI E R CURSERRED

5 5f HRAH b, BB /N BRI 375 B0 0 B AR AL
MF-PUEEL R - /N R 3G s A Bt
fadh, FIRE- AT AUR B Gh- L 2 BE 2N BRI 35 T B
FEA Rk, SR, BRI/ NRINT B
TR (P<0.05); SERIALLE, HtF-RE4 /N
I EE FT (P<0.05), W#E 2.

3.1.3 DRARBAAINGE SRR ZER (FHEE
R SANRBRARBIEEEER . 5
MR, HARSHDNRM R ERE . KT
FEY R R (P<<0.05), &7 ANS-FHEHH, /N
A IRACIR B2 3 23 T (P<<0.05), W3R 2.
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Table 2 TCM four diagnostic indexes of mice (X £s,n=12)
) e/ v e e e e e ISR
A3 (i?) g  WimEshE  BE/SC SkiEmiRE/C W FHEE/C B IKEE/C
pagi] — 157+17 37£10 372405 353405 30.440.5 27.440.6
| — 130+21" 38413 37.0+0.5 34.74+0.5" 29.74+0.4" 26.6+0.5
- 8.0 165+41* 46+13 37.1+0.3 343408" 29.14+0.5" 26.440.5"
HIRE-FE AT 11.1 151423 35+ 9 373403 34.54+0.4" 29.240.5" 26.340.5"
ANZ-HEE 20.0 148+16 46+13 374403 34.440.7" 29.440.7 26.840.6
-1 5 14.0 147423 30+ 14 372404 34.84+0.7 29.240.3" 26.340.5"
SEAHNE: "P<0.05; SHMHHER: “P<0.05

"P <0.05 vs control group; P <0.05 vs model group

3.2 TR SR HIFAZTIRMEIE R N FR AR AR

AR B 2 B2

xR e, HAaSd /R e T
. (P<<0.05. 0.01). SEMALLE, M1-RWAEH
FANZ- /DRI ECE &S 5x e
toie, HRRHNRWRBHIEZETE (P<
0.01). MM, ANS-EEHMRELE L

i, Ik 3.

*3 TREAXMEN AR GRIEIER NRARAE . MBRiE

HHENE (X +s,n=12)

Table 3 Effects of different Chinese materia medica pair on

indexes of spleen and thymus in mice with hydrocortisone-

induced syndrome (X *s, n=12)

T PiilheEed JR 8 %5/ Ji e 2
AL -1 -1 -1

(g'kg ) (mg'g ) (mg-g )
PO — 3.7£0.3 1.7+£0.4
i) — 2.7+03" 0.8+0.2"
TP kE 8.0 3.04+0.6 0.9+0.3"
HIBE-EE AR 11.1 27403 0.940.2"
ANZ-HE 20.0 3.0+£0.6" 1.0£04"
- 112 B 14.0 2.7+03" 0.8+0.3"
LB TP<0.05 TP<0.01

*P<0.05 “P<0.01 vs control group

3.3 AEIZAMNN SR MZARE IR )R ISR
BB ACTH. B ERRE. ERE FRRRKFRISN

xR L, AR d /N R SE B B & &
BE TR (P<0.01); SHAYHELE, FBE-BM4H
/N BRI B2 R 5w R BT (P<<0.01), AZ-
T 4 R A - L 28 B A /)N BRI R o B i N
T (P<0.01). HH/PNRAEE EIRE RS E
RHEMEEZER, Wk 4.

FHANRIME'E ERREARHIEEZR . -
Ll 2 B 20 /N BRI 25 FRE B IR AR B 5 I T e R A
(P<<0.05), W& 4.
34 FREAMNEUFTHRAFEMIER/NRS £
PR BB E A AEE mRNA FRIAK R

xR b, BAANRE LR StAR.
Cypllal. Cyp2lal. Cypllbl. Cypl1b2 mRNA
KAKFEZE T (P<0.01). SHEERALLE, -
RIEEZH /N R, StAR Cypl11b2 mRNA Fik/K P2 3%
i (P<<0.01), Cypllal. Cyp2lal mRNA Fi&/KF
BETIH (P<0.01); FIEE-FEMIZ/NE StAR.
Cypllbl. Cypl1b2 mRNA FiA/KFE#H L] (P<
0.05. 0.01); #htth-1LZE8a2H /N StAR. Cypllal,

R4 TEHNENFTHRARMEIE RN RIERREL. ACTH, B ERE. £FSERFKFEHEM (X £5,n=12)

Table 4 Effects of different Chinese materia medica pair on serum corticosterone, ACTH, adrenaline, and noradrenaline

levels in mice with hydrocortisone-induced syndrome (X £s, n =12)

A5 FlEA(gke) KEFRE/(pgmL") ACTH/(pgmL™") ¥ EEZF/(ngmL") FEFE FEZE/(nmol'-mL™)
of e — 1707+ 84 104+ 8 1155+ 97 4411144
it — 348+ 79" 100+ 1 12254216 20.3+19.2
BT~ PRI 8.0 269+ 457 95+ 2 11554268 51.6+382
HIBE-BE A 11.1 6741217 105+ 8 1 198+220 41.6+40.7
ANZ-HE 20.0 1624+ 417% 102+10 939+ 53 278+ 9.0
-1l 588 14.0 974 127" 97+ 5 10434189 11.7+16.9"

5 BAtE: "P<0.05

TP<0.01; HSHRALE: ¥P<0.01

*P<0.05 P <0.01 vs control group; P <0.01 vs model group
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Cyp2lal. Cypllbl. Cypl1b2 mRNA %KV E¥E
T (P<0.05. 0.01), W#ES5.
3.5 TAEAMMISHATWREREIER/NR S L
BRE FRER & A A2 X R B RIARIF N

Ext A, A/ NR'E LR LDLR,
SR-BI. StAR & HRIE /KT 5 E FK (P<0.01).
ERR AL LA, - POEEZL /N B LDLR 8 Rk K
V5 K (P<<0.05), SR-BI. StAR & [I#EIAK
FRETE (P<0.01); FIRE-HEAIMA S-S EH

/NE, LDLR & HRIEK 8 FK (P<0.01),
SRBI. StAR #HHRIEKFREH R (P<0.01);
- 1L ZEYI4 /N LDLR. SR-BI }% StAR EH#E
B RERIK (P<0.01), WHE 2.
3.6 FAREIZAXNEXTHMRAREMIERNMRS L
BRE 4 AEE mRNA FRikK IS0
SRR, ST kA2 BV B RR The
Ddc. Dbh mRNA FKiA/KSFEE Ll (P<0.01),
BRI LA, I - -3 41/ R Th

®5 TRAMNMEMATNRGRIEIER R B _ERREERZH R S REE mRNA FREHIFN (X £5,n=12)

Table 5 Effects of different Chinese materia medica pair on mRNA expression of adrenal steroid hormone synthase in mice

with hydrocortisone-induced syndrome ( X £s, n =12)

13 A (ke mRNA ARk

StAR Cypllal Cyp2lal Cypl1bl Cypl1b2
paylicl — 1.00£0.06 1.00+0.08 1.0040.05 1.0040.16 1.00+0.06
it — 0.4740.01" 0.714+0.04" 0.5240.03" 0.55+0.07"  0.85+0.02"
- A 8.0 0.59+£0.02"%  0.50£0.05"% 0.41£0.02"% 06320017  1.00£0.05%
LA 11.1 0.67+0.08"# 0.69+0.06" 0.59+0.02" 0.70+£0.03"*  1.0240.04"
ANZ-HEE 20.0 0.5040.02" 0.70+0.05" 0.514+0.06" 0.564+0.02"  0.8440.04"
S 1 ZE B 14.0 0.27£0.03"%  0.4240.05"% 0.27+0.03"%  031£0.03"% 0.75+£0.07™

SaBALEE: TP<0.01; SEE4IE: "P<0.05 "P<0.01
P <0.01 vs control group; "P<0.05 P <0.01 vs model group

LDLR -—————

SR-BI | (D s s S— —

SIAR | S - —

Practin | . —— — — — a—

X B BT AR AZ- -

W St K LRE
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T seorfpt i
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0.4 4

- o
0 = T T

W OB W M AZ-
R fhn i %R

SR-BI & FIHAX R iL &

2.0
CEE
X 164
i
= o *ky *EAY
i g
P{j 0.8 i
& ]
A 044
»_] -
0 - T T Ll
X R B - AR AS- -
PR M R AR
1.6 -
i RRp ORGP
& 1.2 o —
®
o
Z (3. A
‘D:[ —
e
~ i
% 0.4
w1
0

W OB WT- MR AZ- B
BHE A R L

ExPRALILE: TP<001; SEEALLE: 'P<0.05 "P<0.01
P <0.01 vs control group; "P<0.05 P <0.01 vs model group

2 FRAM AT IRTGIRIEIE /RS LR REIE RZIEAXERRENFEMW (X £5,n=12)

Fig. 2 Effects of different Chinese materia medica pair on proteins expression associated with adrenal steroid hormone

synthesis in mice with hydrocortisone-induced syndrome (X *s, n = 12)
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Dbh. Pnmt mRNA FRiAKFIEE T (P<0.05.
0.01), ZJnEE-BAAZH /)N f Dbh mRNA Fik /K&
T (P<0.01), #Hb-11Z 820 /N R Th.Dde mRNA

%6

FikAKEHEZTIE (P<0.05. 0.01), 2Hi-l1ZE
25 ZH /)N B Dbh mRNA ik /K F 83 FiH(P<0.01),
W 6.

FRIZ ST IR IEIE R/ RS _EBRZ A B mRNA FIAKFHEM (X £5,n=12)

Table 6 Effects of different Chinese materia medica pair on mRNA expression of adrenaline synthase in mice with

hydrocortisone-induced syndrome (X £s, n = 12)

‘ mRNA A Ik &

2H 5 i/ (gkg

Th Ddc Dbh Pnmt

X R — 1.0040.11 1.0040.07 1.0040.09 1.00+0.09
et — 1.964+0.58" 1.2340.04™ 1.66+0.07" 1.10£0.16
BF- PRI 8.0 1.364+0.07" 1.3540.10" 0.9440.04" 0.5940.07"*
HIRE-FE A 11.1 1.7240.12" 1.16+0.03" 1.2840.07"* 1.02+0.11
ANZ-HEE 20.0 1.2340.16" 1.1840.03" 1.3340.09" 0.88+0.07*
-1 2R B 14.0 1.4240.14* 0.8340.08"* 1.9540.22""# 0.99+0.10

5 BAtE: "P<0.05

4 e

AW IRBEEATT IR 1.65 mg/(kg-d) A2 14
d, RIU/NEAR TR R T IR AR P,
PR AN IR 45 . RS T B R A B A DG
R ZRIE AT R S0% A4, LIS i i iR & Ak T
B KT 173, ' F IR AR R G i B AR G R
FIRIA IR RIS, TR AR E S P IR 23R T IE
(BEARTLINGR, HEBRCAZGE T, ZAE A SR
PHRE . BRE, JLMERR @O EEEEMER . M.

MAEED ST T, ERERATE “H17
FIEE M HEIVEN AR, R TR THAY
AR . 1 HIR B ERRE LT, ST
(IR R B8 S /N AR R, R =
R B, AR 30 A R PR B R DLAIE . A SIEEG 25
REIR, 4 FIOARFENEZN ST R TS B /N R A
JRE R B AR L TR AR AL T A i R
BF 2 AN B — I B RRAIE . /N BRI 37035 30 B AT T 1
BIHUE “<7 (PSR Seuh s R, Stbnl
MIRART /N “R7 A —EFEERRFE, BIFHHEEE
(MtF-PED At “R7 SammEM . iR mTLs
B E AR BINLR I BH AR . RIS s TR, &
AR R 3 B/ SRSk 3B f il B RTS8 AN
AR I ARELE TR, RO R BH R WAE, #MS
A (NS X AT AL BN BRUBH
DAEA — & 8OR, 10 b7 R R B BH 25900 T4
AT (PR i B/ BROSH R DAE AR AN B35, R A

"P<0.01; SERLALLE: "P<0.05 "P<0.01
*P<0.05 “P<0.01 vs control group; “P<0.05 P <0.01 vs model group

AT BRI 32 B /) BB RS TIE AN A2 B 4l 1 B R IE, T
FHeAq FLAhE %
MR, ST (RIS BE 8 3 PR/
SR DL S i i Fe 4, BhRREOEE (M- Sb
AR (NS NRERRE—Emr e,
AR I> T A RT , ST HIRL RERS 2 2 411
1l /IN BRI R 03 T 5 6, VA TS K 2450 e BRE- B O
B E R B BUECR & ROE T) Re AT R IR .
StAR. Cypllal. Cyp2lal. Cypllbl #1 Cypllb2
ST B R A R R A D RS T B e
) — e B R . AT AR IE RSO, BhBH AR
FELNT I F-PIEE R iR 12E StAR. Cypl1b2 mRNA &
15, {HifE Rk Cypllal. Cyp2lal mRNA FRiE/KFF
W o WIS K 25 0 RN BE-BE A BR B E StAR .
Cypllbl. Cypl1b2 mRNA Fik. TfiHhIIiLz5HKEZ %}
-1l 2 g% B FE R A $0 /EH . LDLR J&2—
FhanfR PSR, FEDRRA SR EIREN
s AL EAAE R T B100 AEREA E MEEA,
SRJE AR NG, 7 R R A i e i e s P
1M SR-BI &% ENRE AN 24, BE%/r3 HDL
JIEL ] e i e B M R U ). StAR SR fH [ i g — b
MIa R, F S A A E R AR A
[ e 2 i A R U WA VS K 250 e RE- S A R
BEZ AT FAIE Y SR-BI & StAR B3R
BT R, BhFHEGEE (- SRV
A (NS-HE) WA — 2 8OR), mehiaskE 2
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X} b 1L 2 B3N E T SR AT I RA I Y LDLR
SRBI /& StAR & FZRIEK- /RS

Pt S FR B B R BE N MR U@ Th #140M
Z U, B4 Dde ¥%iohZ B, £ Elgdid Dbh
EZ R E RS ERE, SR D% Pnmt
PER, (ELEHFE FIRRPREERE PR ]
EHE R PR S RS )RR I R R, (H
SEART R INEN T IFA GRS The Dde. Dbh 2
R B, UGBS AT RA 45 24 5 6/ SR AT e =
Az — 8 I RLURRE o B BHBUFE 2506 B 7 - AR IR,
AN NS - T B R ER A R R B
M —3, SRR T ST IRAE B R

g5 b, 24PN FENE G S K 250 RN BE- SR 24
IE S R3EEAR T RS IS BB T Th e &R i
. HETIRR/NAE (1.65 mgkg) SALTTHIRAZS
25 14 d 75 R /N B ZG IR EA% DLE BH R o 32
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