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Influence of long-term topical or systemic glucocorticoid administration on
the metabolism and organs of rats

CHEN Lihong, PAN Meng, ZHENG Jie, XU Muchi”
( Department of Dermatology, Ruijin Hospital of Shanghai Jiaotong University School of Medicine, Shanghai 200025, China)

[ Abstract]  Objective To observe the effect of long-term glucocorticoid ( GC) administration on the metabolism
and organs of normal rats. Methods Sixty clean-grade male KM rats ( body weight 32 ~35 g) were divided into four
groups that were given topical urea ointment 1 g/d ( control group), 0.05% topical halometasone ointment 1 g/d ( topical
halometasone group ), 6 mg/(kg-d) prednisone gavage ( prednisone group), and 0.9 mg/(kg-d) subcutaneous
dexamethasone ( dexamethasone group) , respectively, for 6 months. Metabolic variables (including body weight, blood

glucose and mean arterial pressure) were measured and evaluated at different times. After 6 months, the rats were
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euthanized and the pathological changes in the heart and liver tissues were evaluated. Results The metabolic variables of
rats systemically treated with GC were significantly different compared with rats topically treated with GC; systemic GC
administration caused accelerated weight gain, increased mean arterial pressure, increased fasting blood glucose
concentration, and abnormal oral glucose tolerance, with the most significant changes seen in the prednisone group.
Systemic GC administration caused obvious organ damage, comprising cell degeneration and fatty infiltration of heart tissue,
and severe fatty infiltration, inflammatory infiltration, and lobular damage of liver tissue; the most serious organ damage
was found in the dexamethasone group. Long-term topical GC administration had no significant effects on body weight,
mean arterial pressure, fasting blood glucose concentration, and oral glucose tolerance, and did not cause organ damage in
Long-term topical administration of halometasone ointment has less adverse effects and is safer

normal rats. Conclusions

than systemic administration of prednisone and dexamethasone. These findings provide important information regarding the

clinical use of GC in patients.
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KA Cushing 25 A 1iF, 32 B2 3% B0 I FE | & 1
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(NC #4) ,0. 05% < KA FLE SN HZH (Halo 4) L ik JE
PATHE B 20 (Pred 2H ) 1 ZE K F B2 R 7 55 40 (Dx
M), B2EMFES H/NEL, NC 4151 Halo 41 (4N GC
4, LI LA SRR R /N BT R 30% 14 3 1H AR

FIEARIRE, NC 45 H/N BB R SR KR R 4K
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W, Z75 A 56 Sk H KR 2 40 24 1k DL S 2 W sk
IR T NV o= RN TR AR R/ i L N7
et DA R T3 3 2% 70046 FH 7] 46 B3 Sy /0N BRUAE R ) o
(W2 1), Pred A EEIRILJENS H AT 0. 9% A Ak
MR, 4T R/ 6 mg/ (kg - d) T H 4525, Dx
HAE H/NRAE R BEAR 2 51 0.9 mg/ (kg -+ d)
b FEOK A IR AN ST

1.3.2  /NEUARE D &

B H T RO NRAR B I e SR/ N R AR R
1.3.3 /NG I

FESCE LRSS 0 H 28 3 A A 6 A FJGai
JEFARE I /N BLC 2 (HR) M 4 F (SBP) | &7 5K J&
(DBP) , I3t 5EF- B3 bk (MAP) |, A AR
MAP = (SBP+DBP x2)/3.

1.3.4  /NEZS HE B A0 i 55 18 ( FCBG) A1 1 iRob
fit 2 (OGTT)

SAAFESEREE 0 H 28 3 AR 6 H K/ BLAE
&6 h 5, 75 BB FCBG JHid %, LIRS 3
AR 6 A TH%M 2.0 o/kg HEE /00 THEH
i, #EE 5 15 min 30 min 1 h F12 h 2350 #) R B
WE OGTT, Jf WL EL 45 4 /)N BRAE 45 7 i 0 B I 45 I
B] A5 M2 R AL (AUCe) B9 fk, B £k T
A /A K AUCg (mmol/L - h)= (7.5 x 0 min
MFE(E+15 x 15 min MAEFE+22. 5 x 30 min AH{E
+45 x 60 min MHE+30 x 120 min IMAFE) /60,

1.3.5 /DR E S0 A I

I 4 o iR ) S /N B SR RO I A A
H—H KA A SRR AR PBS I vP IR & 4% £
R E, WK, A 4 wm EESY)
H L IRANE - Y 0 (HE e f0) | 35 % FIGACH K
SR 2 g e B B A U R I Sl K 2R R
Fiti 4 = e B, 43 I A6 2 0 AR T LS 4 4T
A,
1.4 FitEHRZE

FIAT B %R T SPSS 21. 0 HEAT 88312420 1
GraphPad Prism 6. 0 i &, B T R A+
PRifEZE (axs) Foom, WIS SRS H ¢ K050,
P DAL B3R GERE 7 225017 (One way ANOVA)
FEHI LSD 8 Tamhane K4 77 25 55 M HE 47 5 5 K
5, P<0.05 IV ZESAGITFE XL,

2 HR

2.1 PMEREENTH

2541/ IS BT 387 R A S50 4 i A L B A 2
St SCIGES 1 AR, Pred 41H1 Dx 205 NC 4141
EFAREE(P <0.05) ; BiF B A LEK , 7655 3
H5% 6 H Pred 401 Dx 2/ BUA F#5 K B0 7,
BNCHEARES I X (P<0.001) ; Pred 4
Al Dx 4122 [6] , Halo 405 NC Z[6] b o i E P45
(P>0.05), %2,

R ARG/ IR R R

Table 1 Dose conversion between human and mice

BEILES &t B ERTE JEARS (mg/ (kg - d)) HFEARFABERR BN (mg/ (kg - d))
Animal species Dose Prednisone Dexamethasone
JINFl iR Low <0.5 < 0.075
A& Human 3R Medium 0.5~1.0 0.075~0. 15
K High =10 =0. 15
JNFIHE Low <3.05 < 0.4575
/INE Mice 5] Medium 3.05~6.1 0.4575~0.915
K&t High =6.1 = 0.915
R2 BH/NRAHT ] SEIRE (x25,n=5)
Table 2 Body weight of the mice in each group
20 51 THHT(g) 1 H(g) 3 H(g) %6 H(g)
Groups Before 1** month 3" month 6™ month
TEH X IR ZH NC group 30. 48+0. 64 35.36+0. 94 37.12+1.43 44.00+1.79
i KA 4L Halo group 29. 90+0. 70 33. 84+0. 88 37.32+1.37 42.98+1.42
Tk JEHAHE H 2H Pred group 30. 30=+0. 61 39. 64+0.93 " 50. 86+1. 41 62.26+3. 84
Hi FERA B T 1S4 Dx group 30. 02+1. 40 38.82+0.99 50. 00+ 1. 44 *** 63.40+3.51 ™

H SIEHM AL, " P<0.05, ™ P<0.001,
Note. Compared with NC group, * P<0.05, ™ P<0.001.
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2.2 /IROE(HR) FFEHZhEKE (MAP) BET{L

SCEFTA 2 8] HR OIS 22 5 SUEER 6
H ,Halo 41 Pred 41 H1 Dx 211 HR 5[] 41 1 24 Aij AH
FLE b, 22 5 HA B3 M (P<0.05) , Hr Pred
i oh B (P<0.001) , 28 1 iRk Je s Xt /iU HR
A A 5 R B NC 4S8R 5 HR G % 22 5
(P>0.05),0L% 3,

W 4, %40 FH 25 Z i 4 18] MAP #)JCHH 2%
o BEE 2GR, SER A 6 N H B A5 41
MAP Y8 7, SR 25 R0 MAP A, B
Bt #2225 (P<0.05), HH, Pred 41 MAP JH5
BNBE, 5 NC 4 Halo UM L, ZR B EA B
F1E (P<0.05) ;Dx 20 MAP {5 Halo 4140 b A
B XEH(P<0.05)
2.3 /MR FCBG BIZE4L

HER 5 Al UL SE A S5 SE 8 5 3 1, 54/ R
[B) FCBG dlmIMH L LGt %25, LR 6 ~H,
NC #41 Halo 41 #1 Dx 4 /) Bl FCBG ¥ 47 A [a] 72

TR, 58 ET R 40 FCBG X I, 22 58 i it
X (NC 4 P<0.05,Halo 44 P<0.05,Dx 4 P<
0.001) ,NC 411 Dx 1 5 R4 5% 3 4~ FCBG Xf
b, HEA ZREEME(NC 4L P=0.001,Dx 41 P<
0.001) . Tfij Pred 41 75 S5 5% 6 4~ B FCBG K
(9.20+1.1692) mmol/L, 5 [a] 41 7£ S B Bif F1 52 5
%3 AME KB 25 (P>0.05) ,H5% 6 A
NC 4 . Halo 41 #1 Dx 4189 FCBG #H b, Pred 41 19
FCBG VT (P<0.05) , R W L IRk JEFA AT
ReHA TS R TE R

2.4 /R OGTT W Z 4L #0 1 #% B £ T ™ R
(AUCg)

TESCH AT AN SE 28 3 H, OGTT 4541 =2 [l 1Y 4%
ANHE] S TC G 2F 2 5, AUCg 45 41 40 18l IR B 4 3
a6 H, Pred 47E 0 min 5 15 min IfiL
B 5 Halo A1 L & TR (P < 0.05) {05
NC 41 LA M Dx dAH L TG i 22 5 7256 30 min 60
min 1 120 min 5HAy 3 4040 Ho/ UL R IS8

R3 FA/NRELEATMLYES 6 A HR 284k (x+s,n=5)
Table 3 Heart rate before and at 6™ month

2} 5] Groups SZIG T (bpm ) Before %56 H (bpm) 6" month 218 (%) D value
E X B4 NC group 633.028. 17 665. 4+16. 54 5.09+1.94
i KA SN2 Halo group 605.2+7. 98 685.2+19.91" 13.34£3.95
W JE A H 21 Pred group 607. 6+14. 56 703.4+7.19* 16.04+3. 18
HbFERAN B T 1S4 Dx group 636. 6+16. 05 707.8+7. 02" 11.37+1.99
T SR ML R S, © P<0.05, ™ P<0.001,
Note. Compared with the HR of the same group before treatment, * P<0.05, ™ P<0.001.
R4 FA/NRELATMLIEE 6 A MAP 284k (x+s,n=5)
Table 4 MAP before and at 6" month
2} 5] Groups JH 2571 ( mmHg) Before %5 6 J (mmHg) 6™ month 218 (%) D value
1EH X HRZH NC group 84.73+2. 14 113.73£5.17" 34.38+6.21
i KA SMHIZH Halo group 90. 53£2. 66 103. 87+4. 42 15.43+7.35
K JEFAHE B 4H Pred group 82.47+1.30 131.53+9. 46 **44 59.42+11. 12%44
HbFERAN B T 4 Dx group 89. 13+1.73 129.87+7.35" 45.30+11. 124

AN EL, 5 SEHHT MAP HgR, © P<0.05; 5 1E % X HELIA L, * P<0. 0545 s KA HEIA HE , * P<0. 05,4 P<0. 01,
Note. Compared with the MAP of the same group, * P<0.05. Compared with NC group, #P<0.05. Compared with Halo group,*P<0. 05, **P<0. 01.

*£5 /INELFCBG 28k (x+s,n=5)
Table 5 Change of FCBG during the study

21 5] Groups

I 1] Time TEH T TR ZH (mmol /L) 1 KA AN ZH (mmol /1) RIEMHEE H (mmol/L)  HuZERMN T 44 4H (mmol /L)
NC group Halo group Pred group Dx group
SZIGTT Before 8.20+0. 2550 9.28+0. 5389 8.52+0. 3150 9. 06+0. 6266
453 A 3" month 9.20+0. 5604 8.44+0.3234 8.72+0. 5417 8.68+0. 1715

% 6 A 6™ month 7.52+0.1700%

7.02+0.7493

9.20+1. 1692% 5.62+0. 2267 4

T 5 RS20 HT FCBG AL, * P<0.05, ™ P<0.01; 54054 3 A FCBG L, P<0. 05; 5 1F & % BRZH . 5 KA A0 FH 20 L B Ml 28 K 0 e

TS 6 7 FCBG ML, *P <0.05,

Note. Compared with the FCBG of the same group before the study, * P<0.05, ™ P<0.01. Compared with the FCBG of the same group at 3 month,
4P<0.05. Compared with the FBCG at 6™ month with NC, Halo and Dx group, *P<0. 05.
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225 R Pred 41/ BRBEES WY T & B, TR
i, Pred 41 AUCg H, 15 Halo 410 LA 25 5% 3%
PE(P<0.05) , =B Rk JE A 5 /N BRUMUAE T/ 5% e
BEAR, 45 R L3R 6.,
2.5 ILNBEHLRIZE

i HE Jeags R g NC 40 L4l fOE S IE
R LR L Halo 2045 5/10 LN I%

SO BE PALC JTL 2R L ] i 7 92 40, 4l JUL 8 L/ 9 1
PR AE L s Pred ZHRFR 7 HH B HECo WLT) I s 32 17
(8/10) , Jf ELIRIAS i B 18 2 i 40 iR A2 4 (8/10) 5
Dx B¢ TS B AR A o, S e
R 5 A A M, JF AT 2 5K S O BE O LA
JiaTE] i =0, #0095 1 A JUL ] J If
SR, A5 R T M 1,

£6 L 6 A/NK OGTT LUK AUCg(x+s,n=5)
Table 6 OGTT and AUCg of the mice at 6" month

an: ! 0 min 15 min 30 min 60 min 120 min IR ZE T T A (mmol/L - h)
Groups ('mmol/L) (mmol/L) (mmol/L) ('mmol/L) (mmol/L) AUCg
TEH XS B 20
6.64+0.39 7.38+2.87 15.42+3.12  13.04+3.24  10. 10+2. 63 25.84+3.32
NC group
S 4
RIKFLS AL 7.02+0.75 15.08+3. 04 12.4+3.48 8.84+2.01 6.42+3.01 19.17+2. 41
Halo group
S 3t B
BEEE 9.202.61%  23.36+3.91°  20.28+2.36  15.14x1.67 11.52+1.80 31.78+2.09 "
Pred group
MUK AR TV
WA B AL 5.62+0.23 16.95+1. 45 17.46+1.38  13.23+0.44 7.53+0.70 25.22+0.55
Dx group
T 5 RORFAMNHEARLL, * P<0.05,
Note. Compared with Halo group, * P<0. 05.
RT SU/NEUCHLRRE B3 (n=10,5K)
Table 7 Cardiomyocyte classification ( pieces)
pon AR g ialt] i A RAEIRZ JLZT 475 it
G - Cardiomyocyte atrophy Fatty infiltration Cell degenartion Inflammatory infiltration Fibrolyse
7roups T T e A
B R
ER R 0 0 0 0 8 2 0 0 9 1 0 0 10 0 0 0 0 0 0 0
NC group
S 4
RUORHRS AL 0 0 o0 0 5 5 0 0 2 8 0 0 0 0 0 0 0 0 o0 0
Halo group
e \ St ]
PR A 0 0 0 o0 2 8 0O 0 2 8 0 0O 6 4 0 0 1 0 0 0
Pred group
Hi FE KA WG4
MEH B T A4 0 0 o0 0 0o 4 4 2 1 6 3 0 6 4 0 0 0 0 o0 0
Dx group
= TR s+ B P e RS
Note. —, No impairment. +, Mild impairment. ++, Moderate impairment. +++, Severe impairment.
T A TEH X RRZ B )ORARINTIZE ; C . IR JEAATE B 20  D/F - M ZEKFA B T 54

1 A 4UNROUE B T (HE Je ()

Note. A, NC group. B, Halo group. C, Pred group. D/E, Dx group.

Figure 1 Pathological photos of myocardium of mice in each group (HE staining)
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2.6 BFHEANZE

i HE Je @b 1 oR NC 4] Wb —2
() Fr L B0 BT i 5 12 Halo 21 5% 4 484 A
(6/10) 1] ULERIE A 20 il /N 23 s AR | R 41 i 4%
FERPEENE R, WoR RIS £ ; Pred HIY AT WWiE R
v R TE AR, IR W2 (10/10) , 37 2%k
SUIRIRFELE R A PE A0 i, Hov oy 2 UV A
SEE R, A /NS B IR ; Dx 20 - 0 AR
5 Pred AL, 7R 2 5K U) R o] UL EE B, H—
FLE ] UL AN R G A | B e R 4, 3

A ) LT A0 A 8 A, LK 5 T D 4 1, A R
MM, FFAI I 22 32 R I 25 40 , 3543 4 i % A
BTN I/ N 25 R A R 25 R IR 2,

WS04 7T W, Halo 4 JF4H B0 5% 0, 5
NC 4UAH I B2 25 57 RGN GC P8R
TR S ) 20 S O W IR A0 M R AE | 6 4T i i
e, 55N GC dIAf L, B Giit=# 22 57, R RGN
H GC /NI R FAME 6C 41, H 2 &2
B 17 A 35 B A5 DA R RAE R A R, 25 R L3R 8
5#9,

F8 KA/NRFIVRIL 53 (n=10,5K)
Table 8 Hepatic pathology classification ( pieces)

o i A el 20 R RAEIZH WLET 4 v e
c = Cell degeneration Fatty infiltration Cell degenartion Inflammatory infiltration Fibrolyse
roups
P T T T e A e
IR Y
IER XTI 6 4 0 0 6 4 0 0 0 0 O 0 0 0 0 0 0 0 O 0
NC group
AN 4
FREASTAL 4 6 0 0 4 4 2 0 0 0 o0 0 0 0 0 0 0 0 o0 0
Halo group
i \ S ]
WRIGERAL 5 s 9 9 6 3 0 3 7 0 0 1 8 1 0 8 2 0 0
Pred group
S B2
HOFKHL B TR 1 6 3 0 1 5 3 1 3 6 1 0 3 5 1 1 8 2 0 0
Dx group

W= OHE  + R E  ++ PR E v+ EEHE,

Note. —, No impairment. +, Mild impairment. ++, Moderate impairment. +++, Severe impairment.

x99 SRR RIES (2£5,n=10)
Table 9 Hepatic pathology grading score

il 2 B AR fig 5
Groups Cell degeneration Fatty infiltration
AT

IEHX AL 0.40+0. 16 0.40+0. 16
NC group
Kbk
RIS 0. 60+0. 16 0. 80+0. 25
Halo group
WICHAE H 4
RIEHEH 1. 500, 17248 1.20+0.20"
Pred group
HFEKAA B T S 4 -
A i 1.20£0.20 ™% 1. 4020, 27 *
Dx group

YL IRIE RANETE IR IR
Hepatocyte apoptosis  Inflammatory infiltration Lobular damage
0. 00=0. 00 0. 00=0. 00 0. 00+0. 00
0. 00+0. 00 0. 00+0. 00 0. 00<0. 00
0.70+0. 15 **44 1.00+0. 015 ™44 0. 40+0. 27
0.80+0.20 * 1.00+0.30 * 0.40+0. 27

W03+ 1 485 ++:2 Shs +++:3 40, SIEWXBALL, “P<0.05, ™ P<0.01, ™ P< 0.001; 5k kb AL AH 1L, P<0.05,24P<

0.01,**P<0. 001,

Note. =, 0 point. +, 1 point. ++, 2 points. +++, 3 points. Compared with NC group, “ P<0.05, ™ P<0.01,

group, 2P<0.05, *2P<0.01, ***P<0.001.

ook

P<0.001. Compared with Halo

T A TEHX TRAL B ORAASNLL C ¥R JEHAHE F AL D MR B T EEAT4L,
2 AAUNEAPREI A (HE 2¢6)

Note. A, NC group. B, Halo group. C, Pred group. D, Dx group.

Figure 2 Pathological photos of mice liver in each group (HE staining)
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3 Tt

XFAMNEMES T GC Ja /N BUAREE 284k H 11 i
ToE i, K2 BOHE i F 1R Ge % &/ B
JHE 1 bR R T R 2% R A B S PN T B GComl
RESFBUNRARE P& RIS — A SN
B KA ZH /)N BRI T 5 0 BB 2 B % | 5 AR iR ] L
ARSI 25 BEARAS , B0 A0 P 1 K P A 30 f A 410 7
PERY ERISZREE 6 A~ A B A0 i Kb 21 5 %) 1
H/NRARE I TG 1222 5, B A A1 el KA X
/NFRUAREE WA B B T, A B 5 45 SR [R] B 2 B
R 2 RNk JE AN VE B 4R ZE R B i R 3 5
O B2 /N B B A B R 3 K RIS R4 R 4
AN EAS R B RS ZES, CA X
BRARE , TR GC 28 d /NS I inpe 1) A st
IS RS Z MR R E B SR TR T AR (6 A4~
H)GC /N ARk 2 PRGEE K g, 1t
b AR T30 1o S P 4 245 B R T IR Bz o P 2
F 4255 BN BURE TR, A S50 b ZER P B2
TSN AR IR K B B, X AT BB S 45 25T 50
MK, HARSZYG b4 29k B e HAx B 4R A BF 5T
ST WO A S S vt — 2B RN TR R
SRR 2577 xS AR ER B2

XTI A1 H 8% 2R 38 0 FH RS K2 5 28 0/ B
IR S U352 M, © A 9T 4B R 29 20% 1K
FHANBE PSSR s BB T i s I L iR
RS GC Rl )& B IEA L A BF
AR GC Sih i R E A MMUE , R 45 A8
PR B SR AZ A, I AR A B T LR S
IR —F, AR SR T KA SR 50 GC
Jei /N B2 30 ok R 349 45 2 i A S T v, R G 2
2SI Sl kR T v 9 25 (8 B 4 HE B s AN 4,
HEARFS 225, AR50 75§
Ja /NP 51 R BTS2 K IHANHIE & RS
I FHA B2 I 2%, B2 5 2/ B0 R g ik,
HRUR JEAATE B AL0 R T E o

X FH R o 28 0 /0N BROBE A S5 7K 7 A 5 i) e
UL —Ti Meta S B 4i38 , % /N BB g 3 sl K R 40
225 g e T LA SN BUIFRERS o BE S
AW R GC BT 1Y BB 10 R 1 JL %
JEIEH Y 2. 23 £57Y 4 A B o B BB 6
Sl MR, AT R PR B4 R i R R GC
WARK AT AES B BE ) AR FT 4 SRAE i, /1
S R Je b HoA T i o VR, e 2 1 R 2y

Y)J5 2 15 min (R [E)IAUBE T 5 AR AR B 235 5 TR
B, FRR YR 8 P o IR 3 B R 0 BRI, ik itk — 2B &
BUMAER TR, S5 HAY 3 409 A K SEAH L B
FWgiter s, (B WA U HE , A 8
B2 RS b ZE R A AR 251 SD K BRUAY I BE T
SR 2% T BURME A AR, 13 PT RE S T Ml ZE R A
IR B 20 IS A RIS 200 L ) B A T G o g
L O AN N1 1] 7 B /S 5 5 1
P A7 RAAR IARE , AS S0 25 SR 5 A — 3, B
TG Ml ZE KA 2 /)N B I AR E X IR R
RSN N A WSS I NS E 058 & P a AN o)
A I T S5 v K 30 2R 10 P B A S R
TER] RE 25 DR S50 (A7 2B X e iR
KLY HATE X AT ST

X TR R o 28 6T /0N BRODE 25 79 52 T, i 38 & 3R
— RS R B B AR SE Y 24 & Lok 1
2 TR 12 AR b SR AN IR YT IS, R S, S
RO LY | % BUAT 4k & Vg 07 F s e A8 A
SCHRIA R K GCoAT R L A 2R 4 v A
ELTIRALENKRMAfEAS L E RS,
SR ETH R DRI O RIS
AHEFENS NS B UEAT S B IR A, 45 R S
BT S5V R— 2, KA 8 2 58 57 FH W Rz 5 84
R g /N FLC JE W] WLFR BER R A4 35, 24
FHUN NG 2T A A v, HerP AN G 4L B
PR, RGN GC AN 2S5 s 7, T8 405
BRI U A0 AR i IR AR IR A | R
AR AT 4R b FE RS K T S LA B T
N ZE R A IR 5 500 IE 41 497 =2 82 3 B0 Ry 00 B PR
JULEZ B[] B 17 320, b ZE K b B2 T 3 S 4138 53 bt
P 95 0 76 WL T R 10 75 ) 1R A i, /s B AL
(R £ RIS W 1R, T g S5/ R oh BE 5+
WA, FRATUI A AT L UL A P R RE S i
FL AR A DT RE AR A 56, {H R UL 3.0 L4 A
B K5 27 S fb 55 25 AR

25 LT AN e KA SR L R S
A AR % S VA S AN RO R AW [ S A @ WY
e FERIVE /N, e etk RGN GC
JUHRE H R JEAS X /N BRAR S K P s i e K, 25
N BAR T R R R A A K O 25
WL, FLXE/INBRGOHE | S5 28 B i 0 A ., R R R
SO MEFIRE (4 B B ARG A8, AR 9T 25 SR R ik — 4
5 I PR A B B B T 30807 R PR ik ek &R
FRAR



34

rf U R R AR A AR 2022 4E 8 A4 32 555 8 1 Chin J Comp Med, August 2022, Vol. 32,No. 8

S 3k

[1]

[2]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

TR, BRI PO R R S S s [ 7], SR
HHA, 2012, 7(1) : 38-45, 19.

PNESC, W, SRR, F ROR IR RS ().
T E AR 2 B AR, 2020, 20(3) : 162-165.

AN, HFEARM BB EREGE AR L) [T]. hEZY
S W, 2020, 17(5) ; 347-349.

FRIF, XI5, R, B BUMERBURREE SR 1 ] [J].
HikEEZy, 2019, 38(12) ; 1151.

HEfE, /A0, K2, F MR BURER S MBSO [J].
O HERE , 2020, 41(4) ; 404-407.

XIS, XK 2%, HWh, 5. BB ORI RS IR 9T
AR (1] HEESFIER A, 2018, 26 (7): 557
-560.

Stout A, Friedly J, Standaert CJ. Systemic absorption and side
effects of locally injected glucocorticoids [ J]. PMR, 2019, 11
(4): 409-419.

Joly P, Baricault S, Sparsa A, et al. Incidence and mortality of
bullous pemphigoid in France [ J]. J Invest Dermatol, 2012,
132(8) : 1998-2004.

WRHGR, WEWT, RIS, 55, SMRSOR B BUR BeE T AR
FR i 1 IRORE S BOBR A T IR M KR 7 A5 & et
PEM (7). LIEEEZY, 2016, 37(9) : 14-19, 34.

Joly P, Roujeau JC, Benichou J, et al. A comparison of oral and
topical corticosteroids in patients with bullous pemphigoid [ J]. N
Engl J Med, 2002, 346(5) : 321-327.

Bolognia JL, Jorizzo JJ, Schaffer JV, et al. Dermatology, 3rd
edition [ M]. Philadelphia; W. B. Saunders; 2012.

FE RS R TR AR R ) BT & B, SRR
PSR A (M), B3 VRS2 AR AR
5 2012.

Karatsoreos IN, Bhagat SM, Bowles NP, et al. Endocrine and
physiological changes in response to chronic corticosterone: a
potential model of the metabolic syndrome in mouse [ J].
Endocrinology, 2010, 151(5): 2117-2127.

Fransson L, Franzén S, Rosengren V, et al. B-Cell adaptation in
a mouse model of glucocorticoid-induced metabolic syndrome
[J]. J Endocrinol, 2013, 219(3) ;: 231-241.

Rafacho A, Abrantes JL, Ribeiro DL, et al. Morphofunctional
alterations in endocrine pancreas of shor- and long-term
dexamethasone-treated rats [ J]. Horm Metab Res, 2011, 43
(4):275-281.

Rafacho A, Marroqui L, Taboga SR, et al. Glucocorticoids in

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[25]

[26]

[27]

vivo induce both insulin hypersecretion and enhanced glucose
sensitivity of stimulus-secretion coupling in isolated rat islets
[J]. Endocrinology, 2010, 151(1) : 85-95.

Shpilberg Y, Beaudry JL, D’ souza A, et al. A rodent model of
rapid-onset diabetes induced by glucocorticoids and high-fat
feeding [ J]. Dis Model Mech, 2012, 5(5) : 671-680.

Barbera M, Fierabracci V, Novelli M, et al. Dexamethasone-
induced insulin resistance and pancreatic adaptive response in
aging rats are not modified by oral vanadyl sulfate treatment [ J].

Eur J Endocrinol, 2001, 145(6) : 799-806.

Appiakannan HS, Kestyus DR, Weber ET. Effects of high fat
diet and chronic circadian challenge on glucocorticoid regulation
in C57BL/6] mice [J]. Physiol Behav, 2019, 204 100-105.

Whitworth  JA.
hypertension [ J]. Kidney Int, 1987, 31(5): 1213-1224.

Da Silva JA, Jacobs JW, Kirwan JR, et al. Safety of low dose
published
evidence and prospective trial data [ J]. Ann Rheum Dis, 2006,
65(3) : 285-293.

JRT, WISCHR, 2RI 0 ST R S Ak S e v I R
RIS Rafr BT 5 [J]. BEZGHTHY, 2018, 8(12): 35
-36.

Mechanisms ~ of  glucocorticoid-induced

glucocorticoid  treatment in rheumatoid arthritis;

Sun X, Luo W, Tan X, et al. Increased plasma corticosterone
contributes to the development of alcoholic fatty liver in mice
[J]. Am J Physiol Gastrointest Liver Physiol, 2013, 305(11) ;
G849-G861.

Breakey S, Sharp SJ, Adler AI, et al. Glucocorticoid-induced
hyperglycaemia in respiratory disease: a systematic review and
meta-analysis [ J]. Diabetes Obes Metab, 2016, 18(12) . 1274
-1278.

Elena C, Chiara M, Angelica B, et al. Hyperglycemia and
diabetes induced by glucocorticoids in nondiabetic and diabetic
patients: revision of literature and personal considerations [ J].
Curr Pharm Biotechnol, 2018, 19(15) : 1210-1220.

De P, Roy SG, Kar D, et al. Excess of glucocorticoid induces
myocardial remodeling and alteration of calcium signaling in
cardiomyocytes [ J]. J Endocrinol, 2011, 209(1): 105-114.
Ding X, Thung SN, Grewal P. Steatohepatitis secondary to long-
term glucocorticoid treatment for congenital adrenal hyperplasia;
a potential diagnostic pitfall [ J]. Semin Liver Dis, 2013, 33
(4): 389-392.

(Y 7B HH3)2021-06-08



