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Compatibility of Rehmanniae Radix, Anemarrhenae Rhizoma and Phellodendri
Chinensis Cortex regulates adrenal function of mice with drug-induced yin
deficiency syndrome

LI Ya, PAN Zhi-qiang, QIAN Hong-liang, XIE Hai-na, 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 Rehmanniae Radix (RR), Anemarrhenae Rhizoma (AR) and Phellodendri Chinensis
Cortex (PCC) on adrenal function in mice with drug-induced yin deficiency syndrome. Methods A total of 72 male ICR mice were
randomly divided into normal control group, hydrocortisone model group, RR treatment group, AR treatment group, PCC treatment
group, and RR-AR-PCC compatibility treatment group, with12 mice in each group. The mice were given 25 mg/(kg-d) hydrocortisone
by intragastric administration once a day for 5 consecutive days to replicate the drug-induced yin deficiency syndrome model, and then
administrated 9 g/(kg-d) RR, 6.0 g/(kg-d) AR, 5.0 g/(kg-d) PCC, 6.7 g/(kg:d) RR-AR-PCC compatibility of water decoction liquid for 5
d. The adrenal cortex was examined by transmission electron microscopy; Serum corticosterone were measured by ELISA; The

expressions of Star, Cypllal, Cyp2lal, Cypllbl, Ldlr, Scarbl, Hmgcr, Acatl, Lipe, Abcal, Abcgl, Nr1h3 genes were detected by

Yks B E: 2020-01-05

EETH: HExARFEST ETHE (81873212); H#EHiRIZETHE (19140905000)

TEHEREN: & W (1992—), %, Wit, FEMNFHPEIERIZEHT. Tel: 18616024392 E-mail: ly28@163.com

wEEEE B (1977, B, #EE, @, WEA S, BN SR B e S T IR SR AT AT
Tel: (021)51322116  E-mail: pzq527@163.com



* 5020 -

¢ %% Chinese Traditional and Herbal Drugs 25 51 % %5 19 3§ 20204 10 A

real-time quantitative PCR. The expressions of LDLR, SRBI1, LIPE, ACAT1, CYP11A1, StAR, LXRa protein were detected by
Western blotting. Results Compared with the normal control group, the body weight and serum corticosterone levels of the mice were
significantly decreased after 5 d of administration of 25 mg/(kg-d) hydrocortisone (P < 0.05). Adrenal gland zona fasciculate cells
appeared fat droplet fusion and mitochondrial atrophy. Hydrocortisone significantly inhibited the expression of Star, Cyp2lal,
Cypllbl, Ldlr, Scarbl and Acatl genes expression in adrenocortical hormone synthesis (P < 0.05), and inhibited the expression of
StAR, LDLR, SBR1 and LXRa proteins (P < 0.05), and promoted the Abcgl gene expression (P < 0.05). Compared with the model
group, no obvious lipid droplet fusion was observed in the adrenal gland zona fasciculate cells after each drug treatment; RR, AR and
PCC significantly inhibit corticosterone secretion after treatment alone (P < 0.05); The combination of RR, AR and PCC significantly
increased the expression of Star, Cypllal, Cyp21lal, Lipe, Abcal, Nr1h3 genes (P < 0.05), and enhanced the expression of CYP11A1,
StAR, LDLR, SBR1 and LXRa proteins (P < 0.05). Conclusion RR, AR and PCC combination can improve the damaged adrenal
function more than their alone by regulating cholesterol homeostasis and restoring partially inhibited corticosteroid synthase.

Key words: Rehmanniae Radix; Anemarrhenae Rhizoma; Phellodendri Chinensis Cortex; adrenal cortex; hydrocortisone; yin

deficiency syndrome; steroid hormone synthase; cholesterol uptake; rate limiting enzyme of cholesterol synthesis; cholesterol storage;

cholesterol homeostasis
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R F N 20 uL, RMNFEFA 95 C (M) X3 min,
95 C (IBK) X30 s, 60 'C C(ZEfH) X30 s, 40
MEFR . TS Primer3 (v.0.4.0) fE&BAL ¥
11+ &M Life Technologies A& A%, 51407 51 W,
Fl. BAHK 4 MRS, KA 2722 E T,
AC=Ciumnm— Cimznm; AAC=AC suom — AC xpmas
H B3R mRNA FXRER=2"22, C AP I n
MG EE

2.7 Western blotting 2N HXEHFKIA

BUNR'E FRRAZ, B FWAT RIPA 24K
W, MRk EERE RIS, 4 C4MF T 12 000 r/min
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Table 1 Primer sequences

E YR R ES 51975 K /bp

B-actin NM._007393 Lt 5>-TGTTACCAACTGGGACGACA-3’ 165
TiF: 5-GGGGTGTTGAAGGTCTCAAA-3’

Cyp2lal NM._009995 L¥f: 5°-CTCCGGCTATGACATCCCTA-3’ 151
Tif: 5-ACAGCCAAAGGATGGTGTTC-3’

Cypllal NM_019779 L¥f: 5°-ACTTCCGGTACTTGGGCTTT-3’ 201
Tt 5°-GCTTGAGAGGCTGGAAGTTG-3’

Cypllbl NM_001033229 Lt 5°-GTATCGAGAGCTGGCAGAGG-3’ 140
Tt 5°-GGGTTGATGTCGTGTCAGTG-3’

Star NM_011485 L5 5-TTGGGCATACTCAACAACCA-3’ 103
Tif: 5-GAAACACCTTGCCCACATCT-3’

Ldlr NM_001252658 Lt 5°-TCCTGGAGATGTGATGGACA-3’ 158
Tt 5°-GAGCCATCTAGGCAATCTCG-3’

Scarbl NM_001205082 Lt 5-AAGTGGTCAACCCAAACGAG-3’ 121
FiF: 5-ACGGTGTCGTTGTCATTGAA-3’

Hmgcr NM_008255 Li#: 5-TGGAGATCATGTGCTGCTTC-3’ 248
Tif: 5°-GCGACTATGAGCGTGAACAA-3’

Lipe NM_010719 L. 5>-AGACACCAGCCAACGGATAC-3’ 239
Tt 5°-ATCACCCTCGAAGAAGAGCA-3’

Acatl NM_ 144784 kit 5°-TATTTCCACTCCATGCACCA-3’ 133
NiF: 5-ATTGGACATGCTCTCCATCC-3

Abcal NM_013454 Fi#: 5-AACAGTTTGTGGCCCTTTTG-3’ 157
Tif: 5°-AGTTCCAGGCTGGGGTACTT-3’

Abcgl NM._009593 Lt 5°-GAAGTGGCATCAGGGGAGTA-3’ 124
Fiff: 5’-AAAGAAACGGGTTCACATCG-3’

Nr1h3 NM_001177730 kit 5-GCAGGACCAGCTCCAAGTAG-3’ 125
FiF: 5-GGCTCACCAGCTTCATTAGC-3’
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aEE AR HhEE-SnRE-
HA

XPHE OB a3k

LixtH4LLLE:: " P<<0.01
*"P < 0.01vs control group
1 BHNMERERETN (Xxs,n=12)

Fig. 1 Body mass changes of mice in each group (x + s, n=12)
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Fig. 2 Adrenal cortex electron microscopic morphology of mice in each group
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same as below
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Fig. 3 Changes of serum corticosterone of mice in each
group (X Ls,n=12)
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Fig. 4 Gene and protein expression of corticosterone synthase of mice in each group (X *s, n =12)
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Fig. 5 Changes in genes and protein expression related to cholesterol intake in mice in each group (x *s, n=12)
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Fig. 6 Changes in gene expression related to cholesterol
synthesis in mice of each group (X xs,n=12)
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Fig. 7 Changes in cholesterol storage-related genes and protein expression in mice of each group (X s, n =12)
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Fig. 8 Changes in cholesterol efflux gene expression in mice of each group (x *s, n=12)

T 35 FUE A B K DA et R R v B b i R B R )
RETCHERE, ARV 7S Wk kb 28 R G T Bl
JoR B e YR T I R B R B e %, SR, AE
FHBEBA 28 v 245 58 UE A BOMLR AT 2 . BT A 9T
RIVENBREEA 255 T LR ZE A IE 1.65 mg/(kg-d) &

AT IIRASE 2 14 d FEE EIR R B dm il d -1,
ET MR, AWFEENLE T, MBE 5T
FAOph R AR AE X 25 mg/(kg-d) Ak AT B 46 3
NS E R RS RERI T E T . A E R R R
RS G0 M BB IS SR b, S RT IRRA S AR S /)N



Chinese Traditional and Herbal Drugs %5 513 %5 193§ 20204 10 A

* 5026 - L& X
2.59
i 2.0 - idia
: T
#®
=15
=
w 1.0 T
= -
Z 05
O L] L] L]
XEE OB HbIE AIRE RO HLEE-RE-BEAA
LXRa —_— oy 5.0X104
B-actin 4.2X10*

X OB B AIRE B MUOR-RIER- O

9 FTHEEERSH LXRe EERS5EBERETK
(xts,n=12)
Fig. 9 Expression changes in LXRa gene and protein that

regulates cholesterol homeostasis (x £ s, n =12)
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