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[ Abstract] Objective To study the degrees of adrenocortical inhibition after the action of glucocorticoid drugs,
and the differences in its drug-induced syndromes in five mouse strains. Methods ICR, BALB/c, C57BL/6J, KM and

nude mice were selected. Prednisolone was used as the drug for intervention. There were 16 mice of each strain, eight-each
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in the normal control group and prednisolone group. Prednisolone (0.5 mg/kg-d) was administered for 14 consecutive days
in the prednisolone group. The body weight of mice was recorded every day, and TCM diagnostic information were detected
by the experimental methodology of syndrome differentiation and treatment in mice on the 14th day. Mice was sacrificed and
their spleen and thymus were weighed, and the organ indexes were calculated. Serum levels of corticosterone and
adrenocorticotropic hormone (ACTH) were measured by ELISA. Gene expression of Star (steroidogenic acute regulatory
protein) , Cypllal( cytochromes P450 11A1), Cyp2lal ( cytochromes P450 21A1), Cyp11b1( cytochromes P450 11B1)
and Cyp11b2 ( cytochromes P450 11B2) in the adrenal glands were detected by real-time fluorescent quantitative PCR.
Protein expression of LDLR ( low-density lipoprotein receptor), SRBI( scavenger receptor class B member 1) and StAR
('steroidogenic acute regulatory protein) was detected by Western blot. Results  Compared with the control group of the
respective strains, the body weight of ICR mice decreased significantly 7 days after prednisolone administration ( P <
0.01), BALB/c¢ mice decreased significantly 13 days after prednisolone administration ( P< 0.01), C57BL/6]J mice
decreased significantly 5 days after prednisolone administration (P< 0.01) , and nude mice decreased significantly 13 days
after prednisolone administration ( P< 0.05). Prednisolone administration resulted in a significant decrease in the grip
strength and a significant decrease in the mean temperature of the body trunk of ICR mice (P< 0.05). Prednisolone
resulted in a significant decrease in the spleen weight of ICR mice and nude mice (P< 0.01) and a decrease in the splenic
index of nude mice (P< 0.05), whereas prednisolone administration resulted in a significant decrease in the thymic weight
and thymic index of ICR, C57BL/6J and KM mice (P< 0.01). Prednisolone administration significantly decreased the
serum corticosterone level in BALB/c and KM mice (P< 0.05), and serum level of ACTH in BALB/c mice (P< 0.01).
Prednisolone significantly downregulated the Cyp2lal expression in ICR mice (P< 0.05), Star expression in C57BL/6]
mice (P< 0.01), Cypllal and Cyp2lal expression in KM mice (P< 0.01), and Star and Cyp2lal expression in nude
mice (P< 0.05). In addition, prednisolone inhibited expression of LDLR and StAR in the ICR and KM mice. Conclusions
The prednisolone-induced deficiency syndrome in mice is mainly characterized by “qi deficiency” , which is involved in the

’

“kidney state” and “spleen state”. The basis of this deficiency syndrome is primarily inhibition of expression of
adrenocortical steroid synthase and function of the pituitary—adrenocortical axis. ICR mice is suggested to be used for studies
of glucocorticoid-induced asthenia.
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Table 1 Genes of adrenal cortical function in the mice
(bp)
Gene names Genbank number Primer sequences Product length
B-actin NM_007393 FORWARD 5’ -TGTTACCAACTGGGACGACA-3’ 165
REVERSE 5’ -GGGGTGTTGAAGGTCTCAAA-3’
Cypllal NM_019779 FORWARD 5’ -ACTTCCGGTACTTGGGCTTT-3’ 201
REVERSE:5’ -GCTTGAGAGGCTGGAAGTTG-3’
Cypll1bl NM_001033229 FORWARD 5’ -GTATCGAGAGCTGGCAGAGG-3’ 140
REVERSE 5’ -GGGTTGATGTCGTGTCAGTG-3’
Cypl11b2 NM_009991 FORWARD 5’ -CTGAACGCTATATGCCTCAGC-3’ 160
REVERSE:5’ -AGTGTCTCCACCTGGAAGGTT-3’
Cyp2lal NM_009995 FORWARD 5’ -CTCCGGCTATGACATCCCTA-3’ 151
REVERSE 5’ -ACAGCCAAAGGATGGTGTTC-3’
Star NM_011485 FORWARD .5’ -TTGGGCATACTCAACAACCA-3’ 103
REVERSE:5’ -GAAACACCTTGCCCACATCT-3’
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, ICR.BALB/c,C57BL/6J . 85°C x5 5,4°C ;PCR 20 plL,
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Note. a:ICR mice; b; BALB/c mice; c:C57BL/6] mice; d: KM mice; e:nude mice. Compared with their normal control groups, * P<

0.05, ™ P<0.01. (The same in the following figures)
Figure 1 Dynamic changes of body weight
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Note.a, Holding power. b, Activity degree of open field. ¢, The axillary temperature. d, The highest temperature of head. e, The average
temperature of body trunk. f; The lowest temperature of tail.

Figure 2 Changes of four diagnostic indexes
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Figure 3 Effects of prednisolone on the mass and index of mouse spleen and thymus
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Figure 4 Changes of serum corticosterone and ACTH
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Figure 5 Gene expression of adrenal steroid synthase
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Figure 6 Expression of adrenal steroid synthetic protein
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