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Effects of method of reinforcing kidney and invigorating spleen on adrenal func-
tion of hydrocortisone-induced spleen-kidney deficiency mice

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: AIM To study the effects of method of reinforcing kidney and invigorating spleen on adrenal func-
tion of hydrocortisone-induced spleen-kidney deficiency mice. METHODS  Sixty ICR mice were randomly
divided into normal control group, hydrocortisone group, Sijunzi Decoction group [ 12.75 g (raw drug)/kg],
Liuwei Dihuang Decoction group [ 12.5 g (raw drug)/kg], Guifu Dihuang Decoction group [ 13.5 g (raw drug)/
kg ]. Simultaneously, consective administration of hydrocortisone (1. 65 mg/kg) was practiced to establish drug-in-
duced syndrome models. Meanwhile, in the groups for Chinese herbal compounds intervention, the corresponding
decoction was dosed by gastric gavage. After hydrocortisone gavage cessation, the administration of Chinese herbal
compounds went on for another seven days. The body weight of the mice was weighed daily. On the 14" and 21*
days, TCM four diagnostic indicators of mice were observed by using the experimental method of syndrome differen-

tiation and treatment of mice. On the 15" and 22™ days, the spleen and thymus indexes were calculated, the levels
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of serum corticosterone, adrenocorticotropic hormone, adrenaline and noradrenaline were measured by ELISA, and
the expressions of Star, Cypllal, Cyp2lal, Cypl11bl, Cyp11b2, Dbh, Ddc, Pnmt and Th mRNA were detected
by real-time fluorescence quantitative PCR, and the expressions of LDLR, SRB1 and Star protein were detected by
Western blot. RESULTS  After mice were treated with hydrocortisone, the body weight, grasping power, tail
temperature, spleen, level of thymus index, serum corticosterone and adrenocorticotropic hormone levels decreased
significantly (P <0.05, P<0.01). The mRNA expression of related adrenal steroid hormone synthase ( Star,
Cypllal, Cyp2lal, Cypllbl) (P<0.05, P<0.01), and expression of related proteins (LDLR, SRBI, STAR)
during the conversion of adrenal cholesterol into hormones were inhibited. Compared with the hydrocortisone group,
Guifu Dihuang Decoction group was observed with significantly increased grip of mice ( P <0.01), Sijunzi
Decoction group, Liuwei Dihuang Decoction group and Guifu Dihuang Decoction group shared significantly
increased serum corticosterone level (P< 0.01), Sijunzi Decoction group and Guifu Dihuang Decoction groups dis-
played significantly inhibited expression of Star, Cypllal, Cyp2lal and Cyp11b1 mRNA (P<0.05, P<0.01),
and the three groups for Chinese herbal compounds intervention demonstrated improvement in LDLR, SRBI and
StAR protein expression. CONCLUSION To mice models, Guifu Dihuang Decoction improves the syndrome of
yang deficiency, but none of the three traditional Chinese medicine compounds displays significant efficacy on yin

deficiency syndrome, and all the three traditional Chinese medicine compounds alleviate cortisol-induced adrenal

function inhibition.

KEY WORDS: Sijunzi Decoction; Liuwei Dihuang Decoction; Guifu Dihuang Decoction; drug-induced

syndrome ; method of reinforcing kidney and invigorating spleen; adrenal cortex
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1.1 4 MM ICR /MR, SPF 2%, 80 H, fAJi
W (20~22) g, WH BTGRP K S YA
FRAF, T g R RS s il SPF
L), s nTHIES SCXK (97) 2013-0016,
1.2 #h5EA AT (hydrocortisone it
5 66003632) , HALEMmmMAR, & 362.46, 1
H E 2GR AR A RAF . TWE 7. SHH
WO RE B L A AR BE 2015 AR RR (R E 2
Yy PUE TS 200 g0 FAAR (1) 200 g,
R#EE200 g, KHHF 100 g, HFE50 ¢, K100 ¢] |
ANIRHLE AL [ B 160 g, INZEWE () 80 g.
HPEE 60 g 1LZ 80 g, K% 60 g, V5 60 g] .
et AL [ AEE20 g, BT () 20 g, #uths
160 g, WHHEA 80 g, #1S1H2 60 g, 112580 g, (K%
60 g, 5 60 ¢] MbIr AT /KAL, 3 MR TT
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PrimeScript® RT reagent Kit (4“5 RR047 A) . TB
Green® Premix Ex Taq™ (Tli RNaseH Plus) 1I

%5 RR420 A) Wy H A TaKaRa A "], R
Primer3 (v. 0.4.0) ﬁg£¢ﬁ1¢ﬁi+gl%, U 1,
HZEHE Life Technologies INFEE L, /I B T

2&E MDB Al /N LR E ELISA Bl & (1%
5 H096, 5 20190604) . /NELEHE IR E
ELISA X7 & (%85 H097, #t5 20190604 ) i
AR A Y LTRSS Fr, LDL Receptor ETIR LN

1% %5 ab52818) . SR-BI Hifk (185 ab52629) .

ELISA it F & (559 501320, #t5 0521476) WA
ZE Cayman ], 12 FRRZ i ZE (ACTH)

SIAR Bk (175
Fl, B-actin LI

ab96637) ¥4 H 9L [E Abcam 2
P45 AS5441) T H 3EH Sigma-

ELISA I{F & (585 M046006, L5 2518) My H Aldrich 23],
*x1 5|9F5
Tab.1 Primer sequences
HH mRNA 5 L7270 K /bp

B-actin NM_007393 E [ 5'-TGTTACCAACTGGGACGACA-3' 165
JZ 1A 5'-GGGGTGTTGAAGGTCTCAAA-3’

Cypllal NM_019779 1E[1] 5'-ACTTCCGGTACTTGGGCTTT-3 201
1) 5'-GCTTGAGAGGCTGGAAGTTG-3'

Cypl1b1 NM_001033229 E [ 5'-GTATCGAGAGCTGGCAGAGG-3' 140
JZ I 5'-GGGTTGATGTCGTGTCAGTG-3'

Cypl11b2 NM_009991 1E[1] 5'-CTGAACGCTATATGCCTCAGC-3' 160
JZ 1) 5'-AGTGTCTCCACCTGGAAGGTT-3'

Cyp2lal NM_009995 E [ 5'-CTCCGGCTATGACATCCCTA-3' 151
2 1] 5'-ACAGCCAAAGGATGGTGTTC-3'

Star NM_011485 iE [ 5'-TTGGGCATACTCAACAACCA-3’ 103
JZ 15 5'-GAAACACCTTGCCCACATCT-3’

Dbh NM_138942 IE [ 5'-AATCTGCAGCCTTTGCCTAA -3 123
JZ 1] 5'-TTCAGCATCTGCCTCTGTTG -3’

Dde NM_001190448 1EI8] 5'-TGGCTGCTCGGACTAAAGTT -3’ 140
JZIfi) 5'-TCCACCAATTAACCCAGCTC -3’

Pnmi NM_008890 E[] 5'-TCCTTGGTGGTTACGAGGTC -3’ 123
J2 1] 5'-ACACCTGCACCTCCATCTTC -3

Th NM_009377 iF 11 5'-CAGCTGGAGGATGTGTCTCA -3 141
JZ i) 5'-GGCATGACGGATGTACTGTG -3

1.3 AE PRIUIZEAERE YLS-13A BN RN VUE T (0.765 g¢/mL) ; N ZHAIE 12.5 ¢

FMEAL (7R BB e B s ul) T I)
K, JEESA 5 emxS em FHE (3 F7%5 51 =15 ¥%)
RYSEES 2 FH T 3 K0, ThermaCAM P30 %I 21 4
BN (RE Flir 22 7]) TR R LM
f# . QuantStudio™3 LA} 22 Y6 & PCR 1YL (&
Thermo Fisher Scientific 2% 7)) ; EIx800 % fiff f5 {3
(25 Biotek 22 H]); 5417R MAERXE.OHL ([
Eppendorf 23 H) ; Alpha 1627 & 6 BE B AR 5 4¢
(5‘% Protein-Simple /A\EJ) 5

2 7k

2.1 mb#EA NRGENMEESE 1 RE, TR
5, FEHLNIERXTIRAL . SALRT AN, IO
W, N EAA . FEM R, A 16 K, H
AR IE X A2 A IS A THE 1 45241, 65 mg/ kg AL AT
AIRATEAT IR s IE 5 X MR 1 A AR R K TR K
PR P 12.75 ¢ (H£24) /kg FlHEE 424
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(tE25) /kg M = HEH 45 25 /X Bk Hh B
(0.75 g/mL) 5 FEFFHL B IE 13.5 g(H24) /kg
RS 4 R 27 (0.81 g/mL) . A 1
KIFILIER G282, 552 14 d; 45 15 RAVER A
PHUNR, FIACEEUN RS IR ARARLLG T 2 &2
21 d,

2.2 MLmweisigir lfESLEES 14, 21 K, iB
FHASE B 1) /N BRI S IR 52 56 7 12 R A /N
RUZfEE, EZRA/NR—BIN MR Kk
i SRR RO LLAMEEE | WS /N BRI Bl
(TEIHE HIE 3l 60 s Y5 AR EI LA K if FRE 25 1 v £50 1)
S L NIRRTy . MOR SRR B, REiH
it HiE, BIASILSGE [4-6]

2.3 WM ELIE 15, 22 K, &/ BURR
W, FAAE 8 HU/NR, OB, 43 i,
ELISA 377 & A6 Az B i 5 ACTH /K-, @M |
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FapR, FREUIERS B S AR s 8 5k, MENETE %L =
JRRE R (mg) /ABTER (g), MMRTE %= o
i (mg) /ABTE (g); OWE RRRAZ, s
RNA, K&l Star, Cypllal, Cyp2lal, Cypllbl,
Cyp1162 mRNA Kik; @HUE FARMAL, it 5E
1, % LDLR. SRBI. StAR #&[13ik,

2.4 FEaF% K EE PCR #& 0 mRNA & ik %R
TRIzol 17 & 1 B B #2 B IR A RNA; 0% 5%
RN AK Z 20 pl, B 254k 37 C.
85°C. S5s, 4 °C; PCR ¥ 3 W1k &K 20 plL,
RV FEFF R 95 C. 3 min, 95 C., 5 s, 60 C .
30 s, 40 MEF, R 274950, DUIE & 414E
JXFHE DL B-actin 1Y mRNACt B{EA/E A NS4,
ACt=Ct gy —Clygzmmna (LT, CLERT 3 n A6
H mRNA 195 EHE ), AACt = ACtyyu — ACt g »
H % mRNA AHXF ik m =274

2.5 ELISA #&ml fe gk & K-F  JHMIEREA, K
it ELISA 8050 & Ul I A5 #EAT 8 A, AG 00 1 ¥ R ot
M e ERRE PR . EIRER AL TS EAR
FAKF,

2.6 Western blot # & & &2 K RIPA 2
WALFRAL , WRERR N AT LUERE, @il

15 min,

iE
&
A
A
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R
AT
Bt
B i3
W 38

- "
- el
-~ Y

ol

b

H
L
i

1 3 5 7 9 11 13 15

t/d
ANRIS KA 2224

PRI 3 AT RN B FL UK | B RE B
—PUE . TR, ChURE . HUER . BRESLE
kR, Hrb, —HUKENZ B-actin LA 1 1 20 000 Fi
F&, LDLR HifKLL 1 : 5000 B, SRBI, StAR #i
PRI 1 2 2 000 #i kR, LA B-actin HNSXFIE, 43
MrR A ik i

2.7 %t F 5 KH GraphPad. Prism 7.0 # 44
PTG AT, TEEFERILL (3xs) T, 241N
FEESR T 2080, WIdLIRl L BCR F ¢ KR, LAP<
0.05 R ERAGIHFEX,

3 #R

3.1 RwWigiEiFE

311 MR ESSA (BRERE)
I URET, NIRRT EAE 28 ¢ A4, R
TE R FRAL /N A PR K, 5 IE R X R L
B, AT A A 4 4/ BUAR TR BB R
e, TERERS TR 2R 14 d v, Sk T L
WA 4 41/ BRAR BT R BIK TR 5 0 IRl s ek
FALTT SRR L5 T2 7 d h (15 221 d),
AT BN 5 A 25 4/ BUAR T 3 I K,
AR T IE R X RRAL, WK 1,

—3

t/d
B/NR21 R A& R 224

I HIEWXIRA LE, © P<0.05, ™ P<0.01,
E1 MRERETN (n=8)
Fig. 1 Changes of body weight of mice (n=8)

3.2 /NERWIE S E LRI (R R
)  EEEGTHAFRLMN 14 dE, SIEFEX
MR A, A nT IR AL/ BRI 370 3l B Hh IR AR
s S AT RS AL/ BRI D7 F IE 5 X BE 4
(P<0.01), W3R 2, TE45 1k S04 AT B FA 2 A 44 2L
BTy 7 dE, SIEWXIRA R, Sknl i
HNFINIETRE (P<0.01); SEALTT AR L
B, &b/ R s s A T, (B2
SIG R, A A AN RO B
F (P<0.01), W#3,

3.1.3  /NEUARFEIFRA LT AR S5 I (FHES R

) TEEEG THAFER 14 d FERTER IEER
AT RS AR L 25 T2 7 d J5, SIEH X IR
A, SAALRT RS2/ BRI AR Y PR Ak, TR AR
BT AR 14 d 5, SIEWXRARE, |
AT GRS /ISR SR B iR . IR TP R . R
AR A — 2 i R R, Hodh B AR
JETRE (P<0.05), TEFFIEEALAT RS G AR 22 45
Ty 7 dJE, SIEERA R, SRR
B SRR it B2 KT PSR | R AR
P SR el UM N o I S N SR (8 = T
(P<0.05), WFE2~3,

337



2020 4F 2 A
Tk F2M

R %

Chinese Traditional Patent Medicine

February 2020
Vol. 42 No. 2

x2 HAEFWMSUTHRRENEHEMNSIERAFIE (14 d, x5, n=8)

Tab.2 Effects of Chinese herbal compounds on levels of TCM four diagnostic indexes in hydrocortisone model mice (14 d,

x+s, n=8)

20 51 /g W59 o i/ C KR e i/ °C IR TFI43 EE/°C AR RARIM AL/ C
1E X IR 2 127.2+17.7 55.8+11.2 36.9+0.5 33.5+0.6 27.2+0.6 24.1x0.4
ERIININEN 93.8+19.2*  40.9+14.6 37.2+0.5 33.2+0. 8 26.620. 6 23.2+0.5*
PO Fimdl 112.0+25.8 39.4x6.7 37.2+0.5 32.9+0.5 26.5+0.7 23.10.7
AN T 113.2+20. 6 32.8+16.6 36.9+0. 4 32.920.6 26. 0+0. 4 22.9+0.2
FEM 116.1£16.7 44.8+13.0 37.8+0.3 33.1+0. 8 26.7+0.6 23.4%0.7

0 HIEESRA LLE, * P<0.05, ** P<0.01,

®3 HAEFWMESUTHRRE/NRPEMNSIERAFE (21d, x5, n=8)

Tab.3 Effects of Chinese herbal compounds on levels of TCM four diagnostic indexes in hydrocortisone model mice (21 d,

x+s, n=8)

20 5] Mg 03T Bl i/ °C S A e ik B/ °C YRI5/ °C AR AR AL/ C
1EH X R 146. 6+17. 3 56.3+20.5 38.120. 4 34.920.8 28.120.3 24.420.5
R ATTESTN 93.4+18.7* 44.1%15.5 37.920.4 34.2+0.4* 27.320.3 23.8+0.4
VEFHA 102.9+27. 1 59.0£15.9 37.8+0.5 33.7£0.8 26.5+0.8 23.420.5
AN H 92.7+21.6 52.9x11.0 37.8+0.6 33.9+0.5 27.120. 4 23.620. 4
FERHE 7 130. 5£22. 7% 44, 6+7.7 37.8+0.4 34.3+0.9 26.8+0.7 23.8+0.8

S IE R XA LA, P<0. 05, ** P<0. 01 ; 554K TT BUMA2H L 4R, # P<0. 01,

3.2 DREEIRA
3.2.1 JgREE%R EEEG AR 14 d
Ja, SIEE XA R, AR R/ BUBLIESS £
HEUFRE (P<0.01), ST M g, 314
25 T /N BROUME TS 5OA m it v, {25 /0040
TR, TR IR S LT A gk S 5 T 24
7 dfF, SARAT RS AL/ BB R FE s SR AR T 1B W
XTHRZH (P<0.01); SEACATMAd b, 7S
B 2H S5 A B b v MALE R SO W T e {H 25 5/ T
SiteEE L, WK 2,
3.2.2 JpRdE%y TEEELG AR 14 d
Ja, SIEEXTRRA R, SAnT iR R
BTERE (P<0.01), TEFFIEEALAT AN B S
TRy 7 d s, SIEHEXTEA LR, Skl
FAZH/INER U R BOR I TR RE . ULIRL 2,
3.3 B LA R BB A A XIS4T
3.3.1  IVE RIS AR S IR SRR i
B TR M 14 d 5, 5IE% %A L,
DAL T BN M YE B R R R (P<0.01) 5 5&4k
ATAORAH LA, DUE Fimd . SR A 4 | AR
MV V7 21 0T B2 R S (P<0.05, P<0.01),
T RS AL AT AN R 7 d J, 5 IE % % BR 4 1L
B, AALRT R PALH I KR R (P<0.01); 5
DAL T AIRN L e A, ek PR3 8 37 21 1 375 R b
(P<0.01), W3,

R TN 14 d 5, S5IEW A4
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P, A4 T AL ZH I VA e B b R R PR T R
(P<0.05); Skl RYPAZH LA, b b s 4
MIEFEE AR Bz B (P<0.05) . TEfFIEE
FERT IR TERE 7 d J5, A4 i 2 B bR 8L T R
SEAE, WE 3,

3.3.2 B BRI EEOR A S AR OC mRNA %
K EERG T ARAL R 14 d 5, SIEW X IR
IR, ST RN/ NS B RS T RS A
P98 0 (STAR ), [ B MU B 2 AR B
(Cypllal) | 21-¥4LlE (Cyp2lal) . 11B-FALME 1
(Cyp11b1) | 11B-}24LME 2 (Cyp1162) mRNA T i
(P<0.05, P<0.01); SEfenlmsdltbis, WE
FHH /DR E LB Star, Cypllal, Cypllbl,
Cyp2lal mRNA EJd (P<0.01), 7SBRHLE 740 /)N
VB IR Star mRNA _Ei# (P<0.05), M EZ
H/NRYE AR Star . Cyp2lal . Cyp11b1 mRNA |3
(P<0.05, P<0.01), WL 4,

A IR S AL AT AATERE 7 d J5, 5 IE R X B
i, SALaT AR /N BUE B Star. Cypllal |
Cyp2lal, Cypl1bl mRNA T ¥ (P<0.01), 1M
Cyp1162 mRNA KR ML TR, XL mRNA ik
XS PEAF IR B AT A T Tt ST R4 L
B, WEFHHANRE LR Cypl162 mRNA [
(P<0.01), BB ZHH/DNRE LR Cypllb2
mRNA 38 (P<0.05), SEALA RN LLHR, HE
B B 4N BV B AR Star. Cypllal . Cyp2lal .
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Cyp11b1 .
Kl 4,

3.3.3 B LRREEEME S A CE AR
WL Trhei R0 14 d J5, 5I1EH 0 B4 K,
ST RS 4L /N BV E IR LDLR . SRBI, StAR
HRBHA TR, MR 7., SWHE . H
B #7 3 A~P 2552 5% LDLR . SRBI, StAR [
FRILWM TR AREER, HAh s e it
SRBI 1 StAR R 3R ik e i 35, B P HL 35 1 XF StAR
EOAAEIER ., E ST MR SR 7 d 5,
AP /N BUE F B LDLR . SRBI LA & StAR

Cyp1162 mRNA Fik 22 R Z Pk, W

EHRBAEIIKE . WET% ., SNHHET,
it 3 D2 E )79/ LDLR . SRBI, StAR &
H&ASE AT md, WE S,
3.4 KFLEBRFMXIES
3.4.1 IMEE LR, EHE LRFKE EEG
THRER 14 d J5, SEEX AR, Fkn]
MIFAZELINE B EAR R B2 BT (P<0.05), 41
HEPE LRREFRAE,; 7efs kS ]
RS 25 A T2y 7 d R, FAMEE FRE
RPN E, ST M e, B bR
HINEE FIRERRE TR (P<0.05), WL 6,
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