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KERATAENLTRELELESE D, T/ P32 #0
PKD1 BIRIZKIEAHAR

fd !, AR, SEEC, RE, ERE, T4
(EMEXRMEER 1. KRE¥LHE, 2. 2% EICU, L& EM 256603 )

HE . BB HiT KAWL AL R PERARIRLELSEG (P32) % Gi%# D1 (PKD1) #&k
BAREAER, ABERSAE D, (VD,) %%ﬁfk2ﬁgj%%&3\éﬁx’% Tk 90 REFESAEM SD K R K

B PR 34 STRRLL | RS T 4, AR LA Feis AT LB AF MR R E & (BLM, 5 mg/kg) #95
R R SR A AR, 3T A B A E ER SRR AT K (SOOMl/kg) REH 2R, /nﬁéﬂﬂiﬂxli%

VD, (2ng/kg), BRI IEHE T4 VD, 8957 (99.9% & —BiAe 0.1% LBL), sTRRAMAEESH5 %

HoKk, BMHEH 1R /24 BASHTRES 14, 21, 28 RASL 10 R KK, @idn] ﬁtﬂﬂiéﬂm;’ﬂrﬁ
%ﬁi@gk%‘&ﬂ?ﬁ%éfﬂt MR 52t I A Br4E B (real—time PCR ) ﬁﬂﬁf A F R AR5 A A KR A2
29 P32 fe PKD1 89 R A KT, R FHELTH (14 d), %748 F P32 f2 PKD1 mRNA #o % &G &k &
LEEAMMILE, 2 FAGTFEL (P <0.05), @I7E34 &5 THERE ; AR HT LI 2 743K F 49 mRNA
fek AR AKX TAAMAN, Fit ERJMFgEEY ) EH VD, THAE L LT HILE P32 = PRD1
oy FGA , iBid P32 Fe PRKD1 R & AR A w948 ZAE A ok AT BACAE A, 3t i b il 2 4 ey R AR B

KR . SD KR ; MiLFded ; ERGEAE D, FARBRELSEG 1 ; BO#E DI

FESES : R563 XEAFRIRED - A

Expressions and roles of P32 and PKD1 in rats with pulmonary
fibrosis and their changes after intervention
by active vitamin D,

Na Ni', Nai-guo Liu', Hai-yang Gao’, Jing Zheng', Hong-liang Dong', Nan Wang'
(1. Clinical Medicine Laboratory; 2. EICU, the Afftiliated Hospital of Binzhou Medical University,
Shangdong, Binzhou 256603, China)

Abstract: Objective To explore the expressions and interaction of P32 and PKD1 during the genesis and
development of pulmonary fibrosis in rats, and expression variation of the two factors after the intervention of
active vitamin D,. Methods Ninety male SD rats were randomly divided into model group, treatment group and
control group (30 in each group). Bleomycin (BLM, 5 mg/kg) was injected into the trachea of rats to establish the
model of pulmonary fibrosis in the model group and the treatment group, while the control group was intratracheally
injected with isopyknic saline (500 pl/kg). From the next day of BLM injection, the rats of the treatment group
were intraperitoneally injected with 1,25-(OH),D; (2 pg/kg) every other day, while the rats of the model group and
the control group were intraperitoneally injected with isopyknic VD; solvent (99.9% propylene glycol and 0.1%
ethanol) and saline respectively at the same time. On the 14th, 21st and 28th day after BLM injection, 10 rats in
each group were sacrificed. The pulmonary fibrosis was verified by measuring the content of hydroxyproline in
the lungs of the rats. The mRNA and protein expression levels of P32 and PKD1 were detected by RT-PCR and
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immunohistochemistry respectively. Results At the early stage (the 14th day) of pulmonary fibrosis, the expressions

of P32 and PKD1 in the treatment group were higher than those in the model group at both mRNA and protein levels

(P < 0.05). Correlation analysis showed that the expressions of these two genes had significant correlations at both

mRNA and protein levels. Conclusions Active VD, may promote the the expressions of P32 and PKDI1 at early

stage during pulmonary fibrosis in rats. Active VD, can achieve antioxidant effect through the interaction between

P32 and PKD1 in the mitochondria, thereby inhibit the development of pulmonary fibrosis.

Keywords: SD rat; pulmonary fibrosis; active vitamin D;; hyaluronan binding protein 1; protein kinase D1

AR B B AR 4E4k (idiopathic pulmonary interstitial
fibrosis, IPIF ) J&— i LLyRTE P4 it o 58 F0 Bl 21 4 20
PR A Ee R U R BT AR AL RRE B
AP, i RRoig, ARt i iy
PRALEEFSEI K I AE AL / B ey, 7 IPIF () &R
Rk i B EZMVEH . TEIXEIRA™ W58 & LAE
MR RIS RN fbsifl g, 45 ThiE sy
Y1 N- S RRIGTT v] LA I 2T AEAL R

PATRICK %5 " #fF 5¢ & BRIE P 4E £ & D, (VD,)
BAVAEMEN, 5 AR EASEDO T,
CINYRVSaE ) IR0 erl e k=t ) | S E=R A A A AR S
MIBET . AN B2 T 3022 1 5 S IR W R 11 U
D1 ( protein kinase d1, PKD1) A H: i 4 #2 () PKD1/
MnSOD ZRiARSTEAAE 5 il B AR DG /T Fak T, i
T R4 20 B2 200 6 52 SR AR S Ak o7 0 e 1 5405
MANMEAET: Y BHFRRGSGEH (P32), &2—1M)
T 32 kD WZUIREH T, STORZ" fitil, P32 W]
LIS PKD1 454 JF X% PKD1 78Sk fA v i e 15 F1 ) g
BAT P VE R, P32 FE W 2T 4 Ak b i 4 R DR
AHFFE BBV P32 B M PKD1 ZENEF 2 Ak & A vp
HZEk AN EAER, LAREYE VD, TG EF 4k & 74
KRR T P32 5 M PKD1 ARG S Sl ok &
FEEM

1 RS

SR F
etk SD KR, WHSEL LYo, ik
180 ~ 200 gl VP : SCXK () 20130001],
TP VD4[1,25( OH ),VD,|( 35 Sigma A A, it
#074M4028V ), HERFR ( HAMLZGHRA 24, 15 mey/
i, 45 2 030201), FEMHZRR ( hydroxyproline, HYP )
R & (g st A ) T AR ST T ), DNA/RNA/
A FRBGAT & ( EE OMEGA AF], R6734-01),
HiFiScript PR 25N 2H «DNA S5—8%4 ks & (db

1.1

SRR F], CW2582-100 ), 52 Sl Hl & (Fi
+ 2 RAF], 06924204001 ), IZIER GAPDH 5141
H By TREEARARAF (B661204), PCR 51Y)
M gAY TR ARG R ARG L P32(1 : 75,
sc—23885 ) HrElEPLIR ( 3 Santa Cruz AH] ), PKC
mu ( phosphor Y463 ) (1 : 250, ah59415 ) £ Fpdifk
(YE[E Abcam A H] ), M AR EE AU A6 IR
# (PV=9001/2). DAB &l & (ZLI-9019) ( F {24
/ACIDS

1.2 UB/5E&

Eppendorf 6 i PCR X ( & [E A=K AR 23 v
mastercycler 5333 ), SEAFE s PCR Y (22 Bio-Rad
AR E], CFX96), GeneQuant 4N y6GRE T (56
FE 8 FH LA ], GE1300), BEAK I A A R 40
( AR BARE R A, BXS1), BERSAG0 0T 240
(db5iR—2H], WD9413C ),

1.3 FHik

131 #hpom5asg o0 HfErk SD KEBEHL
R 3, XTHRZH | ARTUAH FNAYT A . AR R
FJn —REE R R (5 mgkg) ¥, IFTARES
2 KM EST VD, %5 (99.9% P A 0.1% ZBF,
L lg) 5 JRIT A R TZH —RE 2 I 27 e fb AL,
FARJEHE 2 RIEEE TG VD, (2pngkg) ™5 XF
R TE RS KA AR K (500 ke ), H-FAR
Ja 5 2 RIS E PR K (1plg), AHBEH 1
W2 de AN MNERIGE 14, 21, 28 RAabsE
B, I 10 KRR

1.32  HYP &&=l E B EEm & P s
K, 100 mg ByARMA 1 ml 2E 3R K Y Ho 5] 4520
ZUSPH, FIK A Ae Ua A 1l o At ZH 20 HY P R
1.3.3 LR A B4%E RN (real—time PCR ) 46 Al
2127 F PKD1 42 P32 mRNA & & #BRH &0
TR B S RNA, JF 4T %% 5%, LI GAPDH
YEN NS, FHSERT A B AE N (real-time

e 24 -



7

{6, 25 . REULT4EALFNE P4 2 D, T35 P32 #1 PKD1 B35k L AVEFIWFSE

polymerase chain reaction, real—time PCR ) Kzilll4$-2H K
U412 R P32 A1 PKD1 mRNA {363k, A 27°%% 3
HEATARNT E i, VAR R R 20w 1o 33 SO 2544
95°C 10 min ; 281 95°C 15 s, 1B K 60°C 20 s, FEffi
72°C 10 s, 39 DMEFR, SIWIWE 1, PighZ Mg
M UL 1,

1.3.4 IR R AT LA L2 P P32 A= PKD1 &
B Fak k- B L, 22 RPEEREE . WK,
EERE , AT A, VR RE R 4pm, HR
ks oK, P, FERNIETED AL, 37°CE
B 30 min. VO30, 37°CHFHE 2 h, YEk. FMEH
SV RN T, Ve, DAB B, YU, 7
AREFEE G KRB EEK , —HASEN], PR s A,
B T I T SUIEL AT o LA Pt 30 8 A A v
ook SR AR IR

135 BB BOBRAR N EIRER 3 ~ 54
S PHTEFRBEF ( x200), FIH] Motic Med 6.0 #%

Amplification

2 500
2 000
1 5001

RFU

1 0004
500

40
[Jog scale

0 10

=1 5|95l

H 519F5) (50 ~ 3") FEHEE /bp
P32

A GGACGAGATCGGACACGAAG

R Ji] AGTGTTATCCACCCCTCGGT b
PKD1

1E 7] GGACACTGAGATGGCTTTGG

1] GCGGTATGTTGTTGCTCGTA 18

R B SO T RGEHATEUG b, T4 B
PR AR EDOCE R, Ak as i, Minixs B
b AR T B T o
1.4 SIEFE

A5 5 S SR 42K SPSS16.0 AR F b 31
KR + a2 (xxs) FoR, RAEEZMEBT
(7 200 A BB 3R T 22900, I LU BER ] LSD—t
K%, AHICHEST K Spearman 15, P <0.05 S22 5%
EE N -9

700
600
500
400
300%:
200¢ ¢
100

—dRFU/T

A: 3FPIEAIRY L B 3 PREERAIBMRINAL: W MZAUSR cAPDH, SR PKD1, 20023k P32

& 1

2
2.1

ZR

HYP &£
3 2 HYP 7EAS AR a] 5 _F 09 3 i i 47 2 2 0 ik
By 22500, 850N, ANFEBIZ E HYP & &
H#EH] (F=234.23, P =0.000 ), AS[E]H}E] & HYP &4
ZIA 2R (F=9.912, P=0.003), ZsfkaAy 25
(F=2.935, P=0.042), L3 2 fiil¥ 2.

3 A AEAS [l B 18] 25 HYP 5 % LSD—t #6156
TP ELEL, S5 ER, BRI RNGYT 474 i i)
S0 HYP B g 2 B R s [R) SO6 R AL HY P &5
T (P <0.05) 5 {ITAFEAS BT LS HYP & 5 54
o7 S (1) 5 R RS AR A LU BB AIG (P <0.05 ). LR 2.

EHE P32, PKD1 B GAPDH B3 18 B Jes fift h 2%

2.2 P32 #1 PKD1 mRNA £ix

X HRH . AT A AT L AR AN [ B[] 501 P32
F1PKD1 mRNA Fik it TR R Iy 2500, MM LL
BEOR A LSD— K5, S5 5 Won, 55 14 K, iX 2 Fhaif
PR 7 AR AU 21 IR YT 4 Hh ) 38 58 5 0 B AT L A 4 B
fiX, MHRTA TR Fk & TR P RE, 258
BEIHR L (P<0.05), 521 K, FALANGITA
HH S R 4 B DR 1 38 5 0 R LA T, TRYT
2l P32 mRNA Bk B rh A, 2730
Giit2E7E L (P <0.05), 1 PKD1 mRNA fY) ik m7E
TRIT AR h 22 S RS EE L (P >0.05), 5
28 K, X 2 P R ) SRR AR AR T AL i T
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*2 AERES3EAXRMALS HYP HEE
b (n=10, x+s, pglg)

Xt HR 4L 481 + 102 452 + 127 475 129
AL 832 + 137" 1025+ 74" 1182 +75"
BT 650+ 70" 820+ 128" 858 + 85"

H: 1) 5XPREZEIES, P<0.05; 2) SHEEIZ L, P <0.05

1200.000
o picEE
— R
2, 1000.000 %¢’ﬁ
3
Z 800.000-
i
40
& 600.000-
junj
o-\&/’,e
400.000-
14d 20d  284d
isf ] A5,

E2 &HEAEAFFRES HYP SETW

%3 P32 #1 PKD1 mRNA kK ELbLE

X HEZH 1.000 + 0.000 1.000 + 0.000 1.000 = 0.000
FEIRIZH 0.144 +0.055" 1.922+0.175" 1.301 £0.132"
RITH 0.461 = 0.004"”’ 2796 0409 1.434+0.112""
F 1 169.648 12212 5.005
P 0.000 0.001 0.023

XTREEH , 2R A G EE L (P <0.05), AT
FRRIR S TR H 22 K G THEE (P >0.05 ),
(W 3), R & B, P32 F1 PKDI ) mRNA
Tk 2 [ HAM M (r=0.861, P <0.05),

2.3 P32 %1 PKD1 R BRALANFZEMER

G AU A R R, AR 7 PKD1 Al
P32 FEAS AN LU (R RG34 — 3, #R02 E AL
WA R R . SRS R A A4
PRt b Fak B, A AT 2 40 AL 4 4
HHCEA R, LA 3.

STUGE 14, 21, 28 K, XAGINAY 2 AN FE R A R
F#Eka, T EE NN 2200, 4RE
7N, AN[EIHA] 22 (0] P32 A PKD1 A EE AR A AT 22
S (F =18.826 1 45.047, ¥ P =0.000) ; AN[R4H 2 (7]
P32 Fl PKD1 A8 3R IA H AT 2200 (F =4.002 F1 8.532,
P =0.049 F10.006 ) ; Z2 4k #a # A 22 5] (F =4.440 F1
4.970, P =0.009 F10.005 ), VLK 4. 5,

(Z'MCT, n=10, x+s)

1.000 = 0.000 1.000 + 0.000 1.000 £ 0.000
0.266 + 0.043" 2.347+0411" 1.248 +0.580
0.526 +0.047"> 2.569 +0.235"" 1.329 + 0.096
129.043 25.558 1.773

0.000 0.000 0.206

TE: 1) SWMALE, P<0.05; 2) SHRAALE, P<0.05; 3) SHEEALE, P>0.05

D1

El
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Al. D1, GI: XFHRZL P32 747 14, 21 Fl1 28 KEFEik; Bl EI., HI. FiRIZ] P32 7655 14, 21 Fl1 28 KIYFEL; C1. F1., 11 JAITH
P32 7E55 14, 21 #1128 REYFEik; A2, D2, G2: XM PKDI 76475 14, 21 F1 28 KfUFEA; B2, E2. H2: BIMZ PKDI 7645 14, 21 #1128
KREYFEik; 2. F2. 12: JAYTZH PKD1 7645 14, 21 #1128 KI¥FEA

E3 P32 (A1 ~11)#PKD1 (A2 ~ 12) EXRMALAPHFRE (DAB B, 200pm)

2 1.200- 12004
g —af " — b
- — o 5 oo S
B 1% 3T 2 i
it Z
A i 0.800-
 0.800- 4
B &
o g{ 0.600-]
£ 0.600- &
a
)
2 0.400-
Fl4KR 2K FsK B4R B2 K HBE
P I i i il
4 FAARERER P2 EARKETNL 5 KATRFRIESRPKD1 EARKETH



rp E B R 2R AR o508 %

BAHAEARIRIBF ] G P32 AT PKD1 B AR (P>0.05). 2 28 K, iX 2 Fi4iftA FryEH ik, 16
B, R LSD—t i, 55 R, 5 14 K, 2 PR+ JrAE TXIRA, ZRA%0EE X (P<0.05), H
TERRUZAFNAT A D B A RA B LU IR AIG, R X IR L e 22 R IESe it 3L (P >0.05),
RITHNE ARSI WERA TS, ZFA5IEE IBITAPIX 2 B B 710 8 (& 5k BRI = AR
M (P<0.05), 21K, BRI A b 2f B, (22K FE L (P>0.05) (W 4), 2
MIHFHEARSE S RA LY TS, 2546 MK FE RSN SAESE S mRNA Rk
Gt X (P <0.05); JIr Ak 2 FAipa e 1 A3 MM R BE, P32 F PKDI Ay Rk
HEHFRA R TEAA, BREZERESIFEY RZEEAMEE (r=0.859, P<0.05),

*4 P32#PKD1WEAFREER CFEDUEE, n=10, xxs)

P32 PKDI
2R
o514 K o521 K 4528 K o514 K #5021 R 508 K
X R 2 0.955 +0.040 0.812 + 0.039 0.783 + 0.048 0.836 + 0.038 0.763 = 0.026 0.659 + 0.039
HIRIZH 0.591 +0.026" 1.086 +0.017" 0.824 +0.050”’ 0.493 +0.036" 1.087 +0.028" 0.722 +0.038"
EITH 0.801 +0.044"" 1.156 +0.131"" 0.946 +0.023"" 0.701 +0.034" " 1.191 £ 0.079"* 0.808 +0.022"

e 1) SXIRA N, P<0.05; 2) SXMBALLE:, P>0.05; 3) SHEL A, P<0.05; 4) SEEEHLE, P>0.05

3 itig TR, WEPEAUKE FRE, MRER T 6 PKDT Bl £F

HYP &5 A6 T2 RO 27 4 AL R B g &b, T, 3 PKDI BESGE I8 5 38741 PKD1 B33k
ABFF I R A& AL HYP &, fERRIRTR ARG TR, (ARG L, B
SRR TSR], ELRE BRI A K E WY P VD, 2255 21 KIS PKD1 ek iy L 7R 3 E A W
B3 IAIT AR T AR P SRR A BCARRE . 5 28 K, BURLL . YAYT4LP PKD1 [ IA RS
GRS B Tk B TR B MIRIRYSE 21 KN RRIARA L, SRS, miiayrah
CFAEALRSRY, EVE VD, SR R . RIEA —  BIFSA R AN S TR, (HE RS HE X
SEPIZEARIE R . ATRER 28 d H4AAL / Bri ik TPar, dkifksit

PKD1 f&—Fh22 / SRR N, PKDL #ES: DR, PKD1 A S RdT A A/ s . $engoks
R AL R R B R AR R RSB S PKD 4 A4 S Al 8% 7T ek Ui
220 pRDT AT IEZRAAT ROS KETHE MO BN SPEAELRTI (21 KAT) R4FE MM, &4k VD, 15
CERRIL BB R AR, LRI Y MoSOD (936 IEF4EALE] (21 KT ) REASHEME PKD1 A S
5 AR 0 28 AT 05 32 SE AL RO SRR g R SURE A T RO BT — 2 AP A
FRAET=" " A SOk ", PKD 1 RER 4 L P32 B 12— 4 F i 32KD I Z IR
RV B (0 AL RS AL, T v B O R 1 DARPIE RIS A1 T AN A okt ot
K, AW ER, (R RS (5514 K),  Fb Y. PR &M LIS &M C (PKC) WIFTA
MR FNGSF 4P PKD1 400 FICie WG SO EBUAHEE G TR 98 PKC RYTEME, nREJE PKC E LA
RWEABUKT, HFAH I HA R P pt. x DRI T " PKCS 2 PKC RIRAG— AL,
AR AL AL R, R R kG4 k & PKDL I—F LU, P32 iTLLY PKC S BAH4S
REEIEIES, W0 T PKD1 BOFRIA. SRIAE 14 Kyhyy A, MRS PKDI 251 ER MM A 55T
b 2 FhANBBPA T FEA N R TR, BeTiEeE BT STORZ 45 7 7E B 4R SKW6.4 HHIESE 1

VD, BEHE 198 PKD1 355k 328 PKD1 Priafbivhe /., P32 ABHE S PKDI1 ZERBIIRME 2540 AWFIE K,
PRI A o 2 T R A 40 e R & RE S IR B 4L i #274, P32 mRNA

055 21 K, BRI FIIEYF4H D PKDL A mRNA AR FIRFRB SRS PKDL AHERL, 78565 14 KA,
R AT T4 14 RIVEL, XAlfeptigy it mRNA ACERRE /KT, BITAmRis g
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TR, 5521 K, mRNA KI8T 2H 02655 55
TRRA, ZRAGITEEL, EAKHRITAHNR
IR ESR TR (HE S AT R L. 5528 K,
TBYT L AR ZH 2 (] mRNA FIE (K FRIAEZE S
Tegeitaaa o MR T AL, TCit /& mRNA 82
FEAKF, P32 F PKDI (R HA MM, Hi
JEH AU A ZE R B R WA 3R — 2, BiH P32
e PKD1 TEZERiiA N4 G, PKD1 #E4obiiR A ik
MBS, IS PKD1 A SRR — btk
i R R SRR ) SE A T o ARG R TEYE VD,
R (14 K) wTRIBE SN P32 FI PKD1 AR, Ud
WINEYE VD, AT RELENGET AL F 4012 i P32 1 PKDI (1)
Fik, il P32 A1 PKD1 AHEAE SRS BB AR,
HETTSE M A £F A & A K e

& % X W
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