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Abstract: Glucocorticoid is used widely for its potent anti-inflammatory effects in clinic, however, it is found that some patients
emerged resistant of hormone in some diseases such as severe asthma, chronic obstructive pulmonary, acute lymphoblastic leukemia,
and interstitial lung disease, et al. This phenomenon restrict the use and prognosis of glucocorticoid. The existance of hormone
resistance in patients with these diseases primarily because of glucocorticoid receptors diverse expression, gene polymorphisms, gene
mutations, and abnormity of transcription factors. The mechanisms of glucocorticoid resistance are different in those diseases. In
patients with asthma and interstitial lung disease, glucocorticoid resistance is mainly due to the polymorphism of the glucocorticoid
receptor gene. Glucocorticoid resistance in the patients with acute lymphoblastic leukemia is primarily due to the expression
difference of receptor protein, while glucocorticoid may have no effect in patients with chronic obstructive pulmonary disease.

Key word: glucocorticoid; resistance of glucocorticoid; inflammatory disease; asthma; chronic obstructive pulmonary; idiopathic
pulmonary fibrosisacute; acute lymphoblastic leukemia

B 2 BTl % (glucocorticoid, GC) &' F g
B R 2 ) — IR S AR, N TR,
HAMRI RN Bk, b, subkoe/Em™, @
JEAE A KW GC B R =12
B, FROXFPILG N B R ORI, SIS
RHFREI T GC LEIGIR LR P, A SO e
FOEHGTRIE L], sl ICAEAN RIS AL ) 25T I
PIis P ARBTA LRI U R A T 450d, LA B 47 b

Ugts BHA: 2017-06-12

IR GC YL, fif A& B 25
1 [

TR GC {3 AT LA HIEER™, Kk GC ik
R Z BN s 1 — 2 2. HREREE GC K
P, — LB S GC KPPl TWIE “WMER
UG~ 5 SO0 A Y G E GC JE FLlm R
TERBAT G 11— 21, e % GC A
LS AE 1968 - IRIE, Peter KL 6 A7 N

TEFE N kB, T, AL, W7 RIEAZ%. Tel: 15605172678  E-mail: shuyinzhang123@126.com

«@BEEE % FELHW, B4R, E-mail: njgify@163.com



*1812 -

##gaatx Drug Evaluation Research 35404 3 128§ 2017412 A

FBCE SR B B, By gk dn it 2,
Al g2 GC TEAR NPT S AE IR ie, 7™ T (1 2 i A2
FRFEAT GC Ja, W KR 2P, i
DU I AR BT nT B g 8 iy A 1 S T, AT
GC AE H 1) 38 s —— Wl 1 ot ¥ 3R 32 A4 6% DT 5K I
(nuclear receptor subfamily 3 group C member 1,
NR3C1) 5l T HFFTH# )R

NR3C1 [ 2 &1k 2 RN AL R I
% &1k (single-nucleotide polymorphism, SNP), H
W CARIL SNP A 54y, Hoh b7t £ 1) SNP
#fE BCL-1. TH111. N363S. ERK233 45, i
SO IAIT HREI NR3CL 22 780 B2 miix 3L
X R . 6 T AR e
NR3C1 Za&PEAI UKL, B3 NR3CL [ BCL-1
P RIS SR I BUE A OC, GG IR
P b2 5 I, Panek 45Enf NR3C1 %
A L5 BN F R TSR, Tth1lll, Bell,
ER22/23EK 3 M7 i 7147 B 5 v Rz iy £ 5 ik
RN IR AT W35 1 22 5, {H o Tha11l 47 s
I A 7 L B M S R R N v 0 LR IR
ZE S, UF B N IR T R RRH R I
ZARFER 2 AT Ko FEAR 2 tHILBER KBTI
o, ORI R, AR R S,
—30AK NR3CL 1) 2 25 L i £8P I s
JRPEA K
2 S EMERR

Hwg g o A E, 2 5008 v B ZE P R
(chronic obstructive pulmonary, COPD) &%+
KAEMIBE GRIER 40 mg/d) BORIRZE, Hw
HERRAIET 2R A2 B GE, IRIKRZ N H T
COPD ki iz e, 1% 2wk,
AN GC AR B I 4 S, U 10%11)
COPD H#MNME G RAEEIRNGE, XL
K2t T OB 4 i 1 22 AR AR ]l v 35 1 B
G, LR AT RE LRI, N R
LAl F I T N

Schwabe 4% ™ 5% % Bl N363S. BCLI .
ER2223EK [{] %k E COPD 3 Ffd e A b i
KA WM. WG AL, COPD i
W AU 5 88 K I =2 R BE NI 2 351
Ky B UL ZENT COPD ABARA, AN A
JEGRAR T NG PR . AL, ZE4 A4 COPD i
R T Wiy S v A A (R0 B Bl 2= R L R mT

REANIR], W3t COPD 3 FHEEN &5 R AN
e e NlIUP
3 AMKBEHEEMmF

FE SRR EL Al e (1 1P Cacute lymphoblastic
leukemia, ALL) (3697, Bl B siiER vl LUR 47
Hgzfik ALL HIRERE, HRETHRA L 10%0 N
USRI, BEHRIC L ALL JR)T
R FERRZ —. fE—TllmKikg T, &X 7T
7E ALL S PG BUR A RENEER IR RE, 18
NI SR RS 7 d o, AR 4l HE R T Al i <
IX10°/L Jg B UR AR, 2 WG T A
FEBUR N, HEPU AR TS A 5 AR AR AR 3o K
KR,

B ) i %2 4K (glucocorticoid receptor, GR)
AR 2 52 5 PO B2 s R AR 3 3 8,
GR 1#4 5 MM, 732 GRo. GRB. GRy.
GRA. GRP, Jirf" GRa HJ AR IEH 46 K%
PURAEH, 1 GRP FHIEEE 4 45 W) 5% 4 2 1) 400 1)
GRa, MHUANT GRa Fl GRP FIA H IR AT
SR EIGE. 75 Kino MBS R,
GRP XA SR, i) Lhsgm 5 s /R H
FHIK MRNA TR 38K 58 Wi 3R (R U o S5 AT RIFT
FOH, L0V A B U AN GR 324k
VBRI IR 25 FEMA IR I U, U S
%) GRa/GRy, # 1K GRa/GRP. GRy/GRP™,

Labuda 22957 T 310 ] ALL £ JL NR3C1
ZAMSHEMHTUEKR, K BCL-1 AL ki
FIXTHE SR BURTEA G, SAMT IR W], A
XFTHIR M) ALL &3, R ALL HIE GC #ikHt
LETE R, 4502 ALL B3 B GC PR A
g NR3CL 2 SVEFIAF G AMMA GR WA
(PRI 22 71 R
4 [B)FRIERHTH

8] FPERT  Cinterstitial lung disease, ILD) /&
DA 2 fi 96 Ay B A7 PR 98 SR R [R] 5T 21 2 14 A B A
AR P 7 ST | F b AT A B A P B B PR SRR,
—REHF, HHTHA 200 2 R RERE 1R 100
N R BEES W, LG R R
L PRIVEACKIZWI 2K ILD Ry s AT
HEAENMIER, B GC AR ILD J7 3%
ALK ZE 5w, Sorp Ry R il £F 4 46 Cidiopathic
pulmonary fibrosis, IPF) 22 Jifiyf & (4 T BUAE
(pulmonary alveolar proteinosis, PAP). fliflfA7 i



##gaatx Drug Evaluation Research 35404 3 128§ 2017412 A

*1813

(pulmonary alveolar microlithiasis, PAM) 251 ] %
FIEMRAME . Pujols FEMud —IUw7T, AT
IPF #14E IPF A+ GRa mRNA F1 GRP mRNA [
FIL BRI, EAER R PE%  (non-specific
interstital pneumonia , NSIP ) Al & ¥ 1 il &
(cryptogenic pheumonia, COP) "' GRa mRNA [
IRLIE KT IPF HE, XUt ] GRo [ 2R 1R 7T RE
YRSE T ORI B TR I N R T AU,

ER— T, RILIPF #1 Non-IPF. 18
PRI M 98 o &5 i 20 23 AH DG TR) PR it iod AH L,
FEIME A BAL /K7 CC16 K (A ik W 2 7 s,
165 — TS IPF N P 5 o< B 1 g -9
(matrix metalloproteinase 9, MMP-9) 1526 C>T 5
PRI RO R R, TT JEERIRAH L Ad e G
76 IPF R G B, BAEAE IR Va7 ROR
WER s B B, CC AL A W I (MR (2
THARPRR . 5 AR CCL16 B IERIA V] HE
ERIPF X THEAURA K, 11 MMP-9 1526 C>T
WVF R LARCA TR0 IPF i ot T3 Ut i i
PRI, ARSI 1D i 25 I 25 1 22 5 e BRI
KRR G, I8 JE B alith 54k A#FIE A
ZAMMNERAR, HELEZMRANRS T
il o
5 Hitxm

GC I HAB R M h A il . FAR
A 90 Chot shock protein 90, HSP90) £ GR [¥)
FETHAEA, 5 GC MUNARVIRR, B
W 40 o 5% & $0 ) X 7 ( macrophage migration
inhibitory factor, MIF) 2&—FER KT, &5 T
2 RIETEGIRI AN o AE— TR T REVELLBEIRIE
NBE ORISR I, 3= IR0 A s N
HSP90 #1 MIF 1 7k, 78— T T Ak ok
WO, 453 5R Bel | (rs41423247), N363S
(rs6195) F1 ER22/23EK (rs6189 5 rs6190) 3 /M7
SR R A S AR PR I,

% 24 9% K1 (multidrug resistance gene,
MDR) #ik7#) P-170 ¥t /2 GC 1Lk % is
HHE, P-170 BEE 7 AT LU 40 i P R K
FERRAR, ARy 25 2 AR BT AL RAEVE
GC #KPLEHE LY 20%, GC HIHHIFR T 5 NR3CL
M2 SR, 595 P-170 B4 1) MDR 1)
SN 2 A A 58,

Suvanto ZEPH RS GC kAT i

T IS, I T A AR R R 4. BENRIE
FERE R AP 5. A E-13. MIF. #h&—5LE
4 EE. MDR1. NR3C1 4% 8 N2 &, 45
BRI MDRL ) rs1236. rs2677. rs3435 3t 3
M R RIS SR BUR A A S, AR %
BCPEAR /N

FER5AR 2 A GC HEPL — A TR A,
Ruiz Z:PVE LT GR 4K RAT7TH 5845 GR k4
WO Thae, G679S RAZ{E GR 5 GC [4HI1J)
BRAK, JR WS RATTH F G679S (1% &ttty
WM BUSIEAOC, T HAE KL rE GC 1 &1
ki rh, AR T GC 5244 (glucocorticoid reccptor,
GR) [543 5 A e — T \AA TE GC B
PIREFE T A, A B 3R IR i DR K 54 W] LA e e
B R R O R I ek, AT U N R A WA
B, i B KB IR T B (transforming growth
factor-B1, TGF-B1) 1] LAME e 7 R4 iGifb B (1
MaE i, Al AP-1 R REEERIE, b SR E Sl
filf 2 Chistone deacetylase, HDAC-2) [{ik, 1
P-Hi 2R [ HEIE W 2 X ok B,
6 5iE

GC KIFERLAE S MMz NI GR 454,
PO S ) GR AT DL s R oS, 1005 280E
FER A B 1 SlkAk, AT 98 0 D DRI R A 3¢,
BT SO AOAE IR, GC b nT LA e s R -
WS A 1 Cactivator protein-1, AP-1). K%K
kB (NF-«xB) HEAFH], FHIILEME, f2 Wi
PR IER LIS FT GC MfE FAMLEIFI AR T
EVE IR R WEEE XS T GC HRPTIIT 7T 32
EPEEARIS, R Z MR RAL 40
kBRI 3 AN R

GC k#t—HEmARH 25 LA, B T3
IEHAEH,  JF B AT L85 A AN o0 B F097 O 1 iR
PSP =B == i < == S | NGRS
AR RV, IR RINEE T A S,
DRI, I 2 — 0 AT 280 10 7 95 2 4 %
GC UK ST, hyE &N B Al I 17
B, AEST ORI RN 2 T U KA T W i e A
Zrad rh TR (0 I L 2k BH R PRI . Sk
K E A0 L TR 5T i A5 2 RE B
NR3C1 JE K| 22 251 i il 25 R 5 P 22 17 2GR I
T AR, I E 5 NR3CL R gL
MESMERTUASS MR 207 RGN, HIE



*1814 »

##gaatx Drug Evaluation Research 35404 3 128§ 2017412 A

MRS 25, ERSHERS T . A TSRS S 1
WHE, FEAPIE S IR 253 2 53R
2501, GREEAT IR A RIS, R 2 R
UEHE .

&30

[1]

(2]

3]

[4]

[5]

[6]

[’

(8]

(9]

[10]

[11]

sk A, X . 2014 SEIEETIT LM R e R B TR
KAWL TGO [0 BACZY) 5 IR, 2015,
30(9): 1154-1157.

Peter J, Barnes |, Adcock M. Glucocorticoid resistance in
infl ammatory diseases [J]. Lancet, 2009, 373(9678):
1905-1917.

Bateman E D, Hurd S S, Barnes P J, et al. Global strategy
for asthma management and prevention: GINA executive
summary [J]. Eur Respir J, 2008, 31(1): 143-178.

Barnes P J, Greening A P, Crompton G K. Glucocorticoid
resistance in asthma [J]. Am J Resp Crit Care Med, 1995,
152(2): 125-140.

Moore W C, Bleecker E R, Curraneverett D, et al.
Characterization of the severe asthma phenotype by the
national heart, lung, and blood institute’s severe asthma
research program [J]. J Allerg Clinic Immunol, 2007,
119(2): 405-413.

Mohamed N A, Abdel-Rehim A S, Farres M N, et al.
Influence of glucocorticoid receptor gene NR3C 1646
C>G polymorphism on glucocorticoid resistance in
asthmatics: a preliminary study [J]. Clin Immunol, 2015,
40(3): 325-330.

Pietras T, Panek M, Tworek D, et al. The Bcl I single
nucleotide polymorphism of the human glucocorticoid
receptor gene h-GR/NR3C1 promoter in patients with
bronchial asthma: pilot study [J]. Mol Biol Rep, 2011,
38(2011): 3953-3958.

Panek M, Pietras T, Fabijan A, et al. Effect of
glucocorticoid receptor gene polymorphisms on asthma
phenotypes [J]. Exp Therap Med, 2013, 5(2): 572-580.
Vogelmeier C F, Criner G J, Martinez F J, et al. Global
strategy for the diagnosis, management, and prevention of
chronic obstructive lung disease 2017 report: GOLD
executive summary [J]. Am J Resp Crit Care Med, 2017,
195(5): 557-582.

Bourbeau J, Christodoulopoulos P, Maltais F, et al. Effect
of salmeterol fluticasone propionate on airway
inflammation in COPD: a randomised controlled trial [J].
Thorax, 2007, 62(11): 938-943.

Culpitt S V, Rogers D F, Shah P, et al. Impaired inhibition
by dexamethasone of cytokine release by alveolar

[12]

[13]

[14]

[15]

(16]

[17]

[18]

(19]

[20]

[21]

[22]

macrophages from patients with chronic obstructive
pulmonary disease [J]. Am J Respir Crit Care Med, 2003,
167(1): 24-31.

Brightling C E, McKenna S, Hargadon B, et al. Sputum
eosinophilia and the short term response to inhaled
mometasone in chronic obstructive pulmonary disease
[J]. Thorax, 2005, 60(3): 193-198.

Schwabe K, Vacca G, Duck R, et al. Glucocorticoid
recepter gene polymorphisms and Potential a ssociation
to chronic obstructive plumonary disease susceptibility
and severity [J]. Eur J Med Res, 2009, 14(4): 210-215.
Mattano L A, Devidas M, Nachman J B, et al. Effect of
alternate-weekversus continuous dexamethasone
scheduling on the risk of osteonecrosis in paediatric
patients with acute lymphoblastic leukaemia: results from
the CCG-1961 randomised cohort trial [J]. Lancet Oncol,
2012, 13(9): 906-915.

Schlossmacher G A, Stevens A, White A, et al.
Glucocorticoid receptor mediated apoptosis: mechanisms
of resistance in cancer cells [J]. J Endocrinol, 2011,
211(1): 17-25.

Inaba H, Pui C H. Glucocorticoiduse in acute
lymphoblastic leukaemia [J]. Lancet Oncol, 2010, 11(11):
1096-1106.

Moricke A, Reiter
Risk-adjusted therapy of acute lymphoblastic leukemia

A, Zimmermann M, et al.

can decrease treatment burden and improve survival:
treatment results of 2169 unselected pediatric and
adolescent patients enrolled in the trial ALL-BFM 95 [J].
Blood, 2008, 111(9): 4477-4489.

KIAR, K, 7R, & REMLALTIRIE B0
PR A amRNAL HRTEE FH 90mRNA Fl G
20 WA R T o 1 A B I S0 R TR AR K &R
[J]. 4P Rl 2015, 54(11): 922-925.

Kino T, Manoli I, Kelkar S, et al. Glucocorticoid receptor
(GR) beta has GR alpha
transcriptional activity [J]. Biochem Biophys Res
Commun, 2009, 381(4): 671-675.

Sun X, Fang M, Guan Y. Changes of glucocorticoid
receptor isoforms expression in acute lymphoblastic
leukemia correlate with glucocorticoid resistance [J].
Pharmazie, 2015, 5(70): 316-321.

Labuda M, Gahier A, Gagné V, et al. Polymorphisms in
glucocorticoid receptor gene and the outcome of
childhood acute lymphoblastic leukemia (ALL) [J]. Leuk
Res, 2010, 34(4): 492-497.

Flaherty K R, Toews G B, Lynch J P, et al. Steroids in
idiopathic pulmonary fibrosis: a prospective assessment

intrinsic, -independent



##gaatx Drug Evaluation Research 35404 3 128§ 2017412 A

*1815-

[23]

[24]

[25]

[26]

[27]

(28]

[29]

of adverse reactions, response to therapy and survival
[J].Am J Med, 2001, 110(4): 278-282.

Pujols L, Xaubet A, Ramrez J, et al. Expression of
glucocorticoid receptors a and b in steroid sensitive and
steroid insensitive interstitial lung diseases [J]. Thorax,
2004, 59(8): 687-693.

Petitpierre N, Beigelman C, Letovanec |,
Cryptogenic organizing pneumonia [J]. Rev Mal Respir,
2016, 8(33): 703-717.

Buendiaroldan 1, Ruiz V, Sierra P, et al. Increased

et al.

expression of CC16 in patients with idiopathic pulmonary
fibrosis [J]. Plos One, 2016, 11(12): 1-11.

Zhang H T, Fang S C, Wang C Y, et al. MMP-9 1562C>T
Gene Polymorphism and Efficacy of Glucocorticoid
Therapy in Idiopathic Pulmonary Fibrosis Patients [J].
Genet Test Mol Biomarkers, 2015, 11(19): 591-597.
Zhang M, Sun Y, Xu Y, et al. Glucocorticoid receptor
polymorphisms: lack of association with glucocorticoid
resistance in Chinese bullous disease patients [J].
Dermatol, 2015, 42(7): 1-2.

Gabryel M, Skrzypczakzielinska M, Kucharski M A, et
al. The impact of genetic factors on response to
glucocorticoids therapy in IBD [J]. Scand J Gastroenterol,
2016, 51(6): 654-665.

Suvanto M, Jahnukainen T, Kestil M, et al. Single

[30]

[31]

[32]

[33]

[34]

[35]

nucleotide polymorphisms in pediatric idiopathic
nephrotic syndrome [J]. Int J Nephrol, 2016, (2016):
1417444-1417456.

Ruiz M, Lind U, Gafvels M, et al. Characterization of
two novel mutations in the glucocorticoid receptor gene
in patients with primarycortisol resistance [J]. Clin
Endocrinol, 2001, 55(3): 363-371.

Donner K M, Hiltunen T P, Janne O A, et al. Generalized
glucocorticoid resistance caused by a novel two-
nucleotide deletion in the hormone-binding domain of the
glucocorticoid receptor gene NR3C1 [J]. Eur J
Endocrinol, 2013, 168(1): 9-18.

Mair L. Familial glucocorticoid resistance caused by a
novel frameshift glucocorticoid receptor mutation [J]. J
Clin Endocrinol Metab, 2010, 95(2): 490-499.

Mark E, Samuels N, Gallo-Payet S, et al. Bioinactive
ACTH causing glucocorticoid deficiency [J]. J Clin
Endocrinol Metab, 2013, 2(98): 736-742.

Baello S, Igbal M, Kearney S, et al. Glucocorticoids modify
effects of TGF-Bl on multidrug resistance in the fetal
blood-brain barrier [J]. Growth Fact, 2016, 34(1/2): 34-41.
Barnes P J. Mechanisms and resistance in glucocorticoid
control of inflammation [J]. J Steroid Biochem Mol Biol,
2010, 120(2/3): 76-85.



