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Effect of 1,25-(OH),D, on expressions of PI3K, AKT and mTOR in
rats with idiopathic pulmonary fibrosis and its mechanism*

Hong-liang Dong', Nai-guo Liu', Shuang Miao’, Jing Zheng', Na Ni', Nan Wang', Miao-qing Cheng'
(1. Clinical Medical Laboratory, 2. Cancer Research Center, Binzhou Medical University Hospital,
Binzhou, Shangdong 256603, China)

Abstract: Objective To observe the effect of 1,25-(OH),D; on expressions of PI3K, AKT and mTOR in rats
with idiopathic pulmonary fibrosis (IPF), and to investigate its mechanism. Methods Ninety male SD rats were
randomly divided into a model group, a treatment group and a control group (30 in each group). Bleomycin (5 mg/
kg) was injected into the trachea of the rats to establish the model of pulmonary fibrosis in the model group and the
treatment group, while the control group was injected with sterile physiological saline (200 pl for each). From the
2nd day, the rats in the treatment group received intraperitoneal injection of 1,25-(OH),D; (2 pg/kg), and the rats in
the model group and the control group were given the solvant (99.9% propylene glycol and 0.1% ethanol, 200 ul per
rat) and sterile physiological saline (200 pl per rat) respectively by intraperitoneal injection, once every other day.
Ten rats were sacrificed randomly on the 14th, 21st and 28th day in each group. The hydroxyproline content of the

lung tissues of the rats in each group was measured. The mRNA and protein expression levels of PI3K, AKT and
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mTOR were tested by real-time PCR and immunohistochemistry, respectively. Results The hydroxyproline content

of the lung tissues, the mRNA and protein expression levels of PI3K, AKT and mTOR were obviously increased in

the model group and the treatment group compared with those in the control group on day 14, 21 and 28 (P < 0.05).

However, all the above indicators in the treatment group were reduced significantly compared with those of the model
group on day 14, 21 and 28 (P < 0.05). Conclusions The PI3K/AKT/mTOR pathway plays an important role in IPF.
1,25-(OH),D; has certain therapeutical effect on IPF, perhaps it plays a role through inhibiting the PI3K/AKT/mTOR

signaling pathway.

Keywords: 1,25-(OH),D,; SD rat; pulmonary fibrosis; PI3K/AKT/mTOR pathway
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1k HPIREEFLElL, LUK B IREET AL S LT i fpans &l
HilAG 56 . A AR I T e S AT 4R fL A
XY EMEGEEZ D (1, 25-(OH) ,D,) | figtgimit sy
M) Wnt 38 3% 006 R 25 22 T S /N BRI F Ak ', 4
/8 1,25-( OH ),D, A REXFAlEF 4 AT — 2 HIAIT1ER
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AKT-mTOR 38 J% A 500 1 A WARGE -
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TRIT TR SRR

1 #MEERE

1.1 &R KFRS

90 H 6 ~ 8 JE% SPF Zelfet: SD K Bl [ &4k
2zt (FAHIES © SCXK £ 2013000), k&G %
( B 2R 77, 15 me/ 32, #E5 ¢ 030201 ),
1,25-( OH \D, ¥ [ 4[5 Sigma 23 7] , HiFi Script Quick gDNA
Removal ¢DNA Kit, Maxima SYBR Green/Fluorescein
qPCR Master Mix I [ 4t 5% B byt 20 2B R AT BR 2
A, M TP S AR AT (PV-9001/2 ),
DAB {7l & (ZL1-9019) 14 A db 5t A2 &4 AL W Bk
AR,

M Primer (version 5.0 ) #4F, #RIEKE PI3K .
AKT. mTOR WEERFH, AHriit e s Pm -
A TAY TRERERRSARAR G, NWSHHE
GAPDH (959t 34 T A4 TREE AR IR 55 A BR 2

AL SIS 1.
F1 FASIWFT

g 3195751 KB /bp
iEfi: 5'-CTTGCCTCCATTCACCACCTCT-3'
PI3K 97

i) : 5'-GCCTCTAATCTTCTCCCTCTCCTTC-3"

1EM: 5'-TGTCTCGTGAGCGCGTGTTTT-3'
AKT 159
JZi): 5'-CCGTTATCTTGATGTGCCCGTC-3'

IEM: 5'-GCAAGAATTGACACGCCCAG-3'
mTOR 149
Il : 5'-TTGTTGGCTGCATTGTGACG-3'

1.2 WYX HA

90 H 200 g ZEA7HEME SD KEL, BHLA MARALILL |
BITHL. MR, A 10 B KEIERES 4% K
AR (200 ~ 300 wV/ H) SHTRRIRG, B4 ANG
SRR R AE N TSR TR (5.0 mgkg) BT
AT IB A AR S ) ™, X BRZH A N AR
HEERAK (200 w1/ H)o A5 2 K, AU ZH IS 5
1,25-(OH ) ,D, (] (200 w1/ H,0.1% ZEEF 99.9%
PPN FE), 13K 2d; RIS 1, 25-(0H) LD,
[$4KE 2 poke, 1, 25- (OH) D, T 0.1% LA
99.9% BTN I ", 1YR /2d 5 XA AR I A FER
K (200 wl/ 2, 1R 2d. &/NHTH 14, 21 F128
KAy mIabFE 10 HARE, BUMZH AT 75 225
1.3 FiEARHRER S EREN

SD K FRALFEE , BUZ1ZY 100 mg, SR FHBR/K 75
HR A 2 Al 2 R A iR G W B A TR, B
HAA 3 U, O
1.4 Real-time PCR ix#&ill PI3K, AKT. mTOR
mRNA &%
1.41 48 2% ¥ RNA 89 # X & cDNA 8 & &
Trizol YAREUK RBZHZ4UE RNA, 40t T
R A RNA 4l vk 2, LA 0D260/280 76 1.8 ~ 2.0
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#wUSE, % 1, 25-(OH) D, XFHiEF 4 b K EP PI3K. AKT. mTOR F&ik 95 m K AL 5T

krifE. FH HiFi Seript Quick gDNA Removal cDNA Kit
BEATIEE S . A cDNA RAET -80°C, % HH.
142  Real—time PCR ## LI GADPH /E N N2
3t K, H Real-time PCR XI ifi 2 41 ¥ PI3K . AKT.
mTOR [WRIEHATAIN E . RMAARR : 125 pl2x
Maxima SYBR Green Mix, 1 w1 Forward Primer, 1 pl
Reverse Primer, ##z 1 w1, RNase—free Water £ME &
25 wlo T8N £ - 95°C 10 min, Z5PE 95°C 10s,
B 60°C 10 s, HEAH 72°C 155, 40 MEH . Fris gl
FH 270 T AT
1.5 REHALFEZEKN PIBK, AKT. mTOR &
B RIEKE

BURTLLR 4% 22 R P EE [ E 48 h ) , i TiE
WK ERH . ARSI AW (dpm) ZF R
WK, ETHURIBE (95°C, 10 min), ZFRAIE
PEBAR T A ILEE (3% H,0, AR, AbHE 20 min) ;
WI—4t, 4°Cib, Ve s WInAHN =L, 37°C. ¥
A 1h, Ve DAB A, TRARRE G w5 Bk | &0
B IR R AMEXT R, DL 19%PBS AR —Hi,
B T A TGS . FARR, DU P9 H 3 e 1
R B (OO s B R BH M 635 . Motic Med 6.0 $h =
UG BT RGEHATIEMG BT
1.6 SitEHE

AR A> MR FH SPSS 19.0 Geit-#ksd:, %R
B = brifi2E (xxs) FoR, ZARER AT 225
BT, P ELECR T LSD—t K546, P <0.05 MESH ST

2 #R

21 BAKXBRARHRESMAELEBIREBSEILE
STIGEE 14, 21 FI1 28 RXHAG I 3] (45 2H F i 22 i

*3 KAKBRMALT PI3SK. AKT & mTOR 3t RIESHILLER

(HYP) W& AT Jr 220007, S5 RWIR : 5 14 X
HYP &2 30 %2 X (F=15.536, P=0.003);
%21 K HYP St 2R A% FE L (F=39.964, P =
0.000); 5528 K HYP S it EF A S IT#E X (F=
73.524, P =0.000 ). WGP AR LSD—t £ 46, A5RAY
HFNGYT LR HYP 5 35 LUAH N s ) % B2 9 HY P
THE, ZRA5IEE X (P<0.05), ITHES
) 5 P4 HY P 57 22 AR B (RS AR 2 1) HY P 75 AR,
ERAGHE X (P<0.05), W2,

®2 BAERRMARAPRHEBRSELLK
(n=10, pgmg, x+s)

payiite:l 481 102 452 127 475 + 129
T EivEd) 832 + 137" 1025+ 74" 1182+75"
IRITA 650 + 70"’ 820+ 128" 858 + 85"
FAH 15.536 39.964 73.524
P{H 0.000 0.000 0.000

M 1) SMIE4IHE, P<0.05; 2) SHEALHE, P<0.05

22 HHEARMAL T PISK.AKT.EZ mTOR mRNA
Fikbbig

SEEES 14 21 A28 K, AL FAY T A PI3K
AKT J mTOR 1] mRNA HHXT 3% 3k i ) = T AH Lz B 1]
IXFIELH, 2R AR (P<0.05), IGITHIES
BFIE], o 3 NJERIAY mRNA AT Skt S IK FAR
W, ZRAGIFEL (P<0.05), WK 3,
2.3 RBEKRATHAL S PIBK, AKT & mTOR &
HAFRIEMLEE

1 PI3K. AKT } mTOR 7E4 4 ftidigi, £
TR R AR . T AN L R A AL

(x+s)

i EivEs) 145+0.13" 1.72+034”7 2.01+027" 1.45+0.23"
bEpag:! 129+0.14 137026 1.64+038 1.29+0.14
payiie) 1.00£0.00 1.00£0.00 1.00£0.00  1.00 % 0.00
Fii 41.023 17.214 11.076 9.636
PH 0.028 0.000 0.000 0.033

1.72£0.44” 201 +031" 1.39+024" 1.92+0.32" 2.46+0.53"

137+023" 164040 1242031 154+039 1.73+0.33

1.00+£0.00  1.00£0.00 1.00+£0.00 1.00+0.00 1.00+0.00
8.776 17.901 35.810 23.131 15.422
0.000 0.001 0.010 0.003 0.007

T 1) SXMAILE, P<0.05; 2) SIHFALLEL, P <0.05
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AT AN AT B B Rk

SEHGER 14, 21 F128 K, RGN 3 IR R
FRRIBEHAT T 2200, ZRAGRITFEL (P<
0.05), WG LR LSD— Koty , HEHI4H FVAYT 41 AE

&I TE] PI3K, AKT. mTOR 3 Fha& [k 1 m T
YRR, 2R A5 EE L (P <0.05), IRITAIFE4 T
[ FY) 3 e I RIA I TR, 2R A5
B (P<0.05). W3 4 FEHE .

x4 [BHEKRRBMALRF PIBK. AKT & mTOR EEMIFRIE  (BUMOLEIA, X+5)

I 5657 253" 6411+1.89" 7.133+248" 5421+243" 5834+1.79" 6.605+241" 4.892+121" 5913+230" 6.861+1.33"

VAYTLH 4.492£2.44"7 5267 £1.22"7 5.841 £2.18"% 3.490 + 1.84"* 4.121 +2.09'*’ 5.042 +2.87"” 4.032 +1.29' 4.543 + 1.08"*’ 5.433 = 1.43'"

XHRA]  2357+1.03 2431074  2563+145 1.997+0.76 2.232+122 2193+1.77 2.007+0.76 2.132+123 2.126+1.25
F{H 13.442 10.544 7.852 21.132 8.768 7.991 24.674 19.709 9.508
PiA 0.004 0.012 0.000 0.009 0.000 0.031 0.027 0.006 0.002
TE: 1) SGXIRALEL, P<0.05; 2) SEUAILE, P<0.05
14d 21d 28d
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Xt HE 2



5519 4] #ULSE, 4F 1, 25-(OH) D, XIEF4EAR LT PIBK, AKT. mTOR FRIERY 20 KA LHI D

AKT

Xof HE 2

AKT

FRERIEH

MtE  PI3K. AKT & mTOR ZE&HE K RATALRHRIE



rp E B R 2R AR o508 %

3 iTig

IPF KHRFaEE, BA5UMARZ AROGIT ik, &
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PI3K RGP — 0, g
PIP3 fE % 1% AKT 25 1, i — 20 #5 % fk mTOR 1Y
Ser2448 {7 ;S IE mTOR, DA 34 58 40 M i) A 4K 5 43
£, B4 BF5E 18 PIBK-AKT-mTOR i@ %2 5 %
FIERE IRt AR R, 7ESC0056 14, 21 F128
K, WRIHNHL, PI3K. Akt, mTOR 3 Fh3EH7E
mRNA 7K FER B34 T X R 5 Sl 44k
SRR, A2 PI3BK, AKT. mTOR 3 Ff
BRI R AR . Bl E AR . BT A 4 R
WUSET A AN A PR eIk, AR 4 45 2 A0 i v PR
GO R T MR, AR RGE, I T 7 R A
FLEAHARL . T A 4 A B U A 40 R e it £ 4 A
KA R AR EZAEH ", DL g 6 45 1R
$E7R PI3BK-AKT-mTOR i #% -5 K UG£ b i & B S
RIRGEBVRR .

457 1, 25-(OH) D, # T THlE, KIAESLEE
14, 21 F128 K, IRITHMIAZUH PI3BK. AKT. mTOR
3 FPEEIAE mRNA ZKF-FER TR F A 38 MR TR
R Pk gs R Won, b 3 A AFIal S,
BITAL R 3 R FIERTI TR R A . S A
JICET 2 240 1 S IR ZT 24 40 B 1 3R 3k 1 5t 55 A AR
Mo UEATERRILr4tb 2 d: . K, 1, 25-
( OH ),D, %} PI3K-AKT-mTOR i %A — & B /EH]

ZE BTk, FEREIPF &L, ZESE T,
PI3K-AKT-mTOR i R EZA/EA, 1, 25-(0H) ,D;
XFR B IPF A — & MG VE T, AR FIBLE] S5 40 )
PI3K-AKT-mTOR & #§F X%
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