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WE: B WENFREXNEZLMER E, ER; . TNF-o IL-17 W, FiITHBIEEHRLLEERENMOIE , % %
B3 AR SD KRR 72 R A NEFAL SR REE B EA EF AR BA MEEESHEd 5
ERERRH, B4 12 ., BBRFARAAN HEARERMEMEETRRNERBERY RE SRR FHRAS, % 13
Ao, BE—KEHEKABMARARA ELISA &% 1%+ K& E (E,) MBEKREET-o TNF-o) AHARAE-17(IL-17) 8
TR, RBRAEREFHS mRNA #4547 RT-PCR SN 8 & 4 4 TNF-o \ER, \IL-17 Z2HEMREL, REAERETBRESTH wrd
LW ER, KL, GR HEHALHMRMEE, KFEZFBRTRFARL(P<0.01), B HHEREEEARME E, KF
(P<0.01) AFEEGABANFE KFBEFFERUM(P<0.01) FEREMMNEALE E, KFSERMAHL TR
FEF(P>0.05), HEIH Il TNF-a,IL-17 KF KB H TNF-a,IL-17mRNA XX BEHTFHRFERMA(P<0.01), T ER, B
ERTFEFREA(P <0.05), REMM R4 MW TNF-o IL-17 KRB TNF-o IL-17mRNA £ ik B EETERA BT ER,
BESTHEEMH(P<0.05), HHFILHBREBHME TNF-o IL-17 K F B EMTHEBHA(P <0.05) , 8 TNF-a,IL-17mRNA £
FEHRBEETEBA(P <0.01) , RS ER, BER FRBHA(P <0.05), #HBFRERFNBHME TNF-a KF R &E TNF-
amRNA RiEBEMFERH (P <0.05), M ¥ IL-17 /KF K ARE IL-17mRNA ZAEF B ER FHMHA(P<0.01) BE
ER, BEH THMA(P<0.05), HFIEEMABAME TNF-o K FBERTFHEBL(P<0.05),{AH BB TNF-amRNA
BERMEMLERITFEER, WM L-17 KFREE IL-17mRNA A B EMTEBH(P<0.05), F ER, 5ERAM
HEAEIT¥ER. it HBEATEIRRELHERME E, KFRBE ERKF, BEL LR BHL TNF-o IL-17
EHEERZMMIE TNF-o IL-17 KPR ERBEG B REMIEER.
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Abstract: Objective To investigate the anti-osteoporosis mechanism of psoralen by observing its effect on E, , ER,, TNF-a,
and IL-17 in ovariectomized rats. Methods Seventy-two 3-month-old SD female rats were randomly allocated into sham operation
group, model group, estradiol group, Zhuanggu Zhitong ( ZGZT) capsule group, the high psoralen dosage group, and the low
psoralen dosage group, with 12 rats in each group. Except the rats in the sham operation group, ‘the rats in the other groups were
ovariectomized bilaterally. The medicines were given to rats via intragastic administration for 13 weeks. The levels of serum
estradiol (E, ), tumor necrosis factor alpha (TNF-a), and leukocyte mediated IL-17 (IL-17) were detected using ELISA ‘method.
The gene expressions of ERB , TNF-a, and IL-17 in the left femurs were detected using RT-PCR. ER's was detected in the right
femurs with immunohistochemistry. Results The level of serum E, in model.group was significantly lower than that in sham
operation rats (P <0.01). ZGZT capsule increased serum E, significantly .(P'< 0.01). The level of serum Ez in the high psoralen

dosage group was signiﬁcantiy higher than that in model group (P <0.01). It was no difference between the low psoralen dosage
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group and the model group (P >0.05). The levels of serum TNF-o and IL-17 and the gene expression of TNF-a and IL-17 in the
femurs in the model group were significantly higher, but the expression of ER, was lower than those in the sham operation group (P
<0.01). The levels of serum TNF- and IL-17 and the gene expression of TNF-a and IL-17 in the femurs in the estradiol group
were lower, but the éxpression of ER, was higher than those in the model group (P <0.01). The levels of serum TNF-o and IL-17
and the gene expression of TNF-a and IL-17 in the femurs in the ZGZT capsule group lower, but the expression of ER, was higher
than those in the model group ( P <0.01). The serum TNF-« and gene expression of TNF-a mRNA in the femur were lower in the
high dosage of psoralen group than those in the model group, and the serum IL-17 and gene expression of IL-17 mRNA in the femur
were even lower than those in the model group (P <0.01). ER, in the femur was higher than that in the model group. Serum TNF-
a in low dosage of psoralen group was lower than that in the model group, but the expression of TNF-a mRNA was not different
comparing with model group. Serum IL-17 and the expression of IL-17 mRNA in the femur were significantly lower than those in
model group (P <0.05). The expression of ER, in femur was not different comparing with the model group. Conclusion

Psoralen can improve the levels of E, and ER, in ovariectomized rats. It also reduces the gene expression of TNF-a and IL-17 in the

bone tissne and serum levels of TNF-a and IL-17, therefore exerts its anti-postmenopausal osteoporosis function.
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1.1 ZRHY

SPF %Mtk SD KB 72 H,3 A#, 4 E 210 ~
250 g, N E IR E R R A LRI AERAHA, 3
YR B4 ¥ F S NO. 43004700005517 , M P E 25
2 S 1 305 0 14 AT HIE S SCXK () 20130004 ,
1.2 Z5

HFIERRE(LEREHLRGARL
&, ML E:220050118) A HRRE(PEEGRA
YH A E T, SEE >98% ), RRHME _ B (FHEE
LR AERART NS AR, #tEXS:
J20130009) , E B EW (MAKBA WG LT ,#5:
A1301022417) ,
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KEMBEIFRFEHE F-o IR & ( LEHEE
YR EAERAHE,#5:201410) , KEA A E-17 &
MARE(LERZEYHREARAE, #S:
201406) , KR ER AN E( LERETEY
PEARAR), B8 E2 7 & ( LEPE
EY R A B R, # 5201406 ) , TRIZOL iR 5
(% H Invitrogen /4 7], #t 5 :28218) , Go Taq Green
MasterMix ( 3% [E Promega /\ &) , #it 5 : 0000110146 ) ,
DNA Marker I( XBEEY R BEARA A, # 5
20140714) e ( KEEE DRI AR A A, # S
111860) ,TBE M (RBEAEYPHEARAF, # 5.
20140714) KRB (KB R ERALZ AN AR
A, #t5:20120110) , K Z B ( LR ML T —
I, #5:201408301 ) , A (B A EALFENE
R/ H) 5 : T20101202) , 53 9 B ( & 25 S H i A
AHRAF,#5:20120627) , WA (K HESKE
RAHE),

1.4 {X8%

B AR 4 ¥t & 4 (£ B Bio-Rad) ,PCR ¥ 3§
(EmA— XA, B 5. WD-9402A) , LR E &
4+ %7 {X ( Eppendorf Biophotometer plus, % & . GPS-
9160MBE) , i X E N R KK ( LR REST &
M, # 5 . LDZX-30KBS) , & B a1 E L K AL (%
BHERBEARAR, RS IMS-30), KU
(bEA—UEE), M5 . DYY-8c) , kM (dL3E A
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(#L#% 0.5 ~ 10 ul;20 ~200ul;100 ~ 1 000 ul) , B
WA (YDS-10 B %45 .20060282) ,
LS SHARBEERE

72 QMEYE SD MER, IR ERAL O MR T R4 .
BRI SRR — BNt B O ks R R R IR
HEIEERRAEE AFEREANEHAL 4, 84
12 R, BRKERSHH 2% 897K & S8 B 58
BE(0.35 ml/100 g) 5 , AR KM T NEEE —E
HERRSE 1 cm ARG BT FF , RABF AR A (LI RRA F
IRB AU, oA & Sk BT I DU B0 .,
EmELFBESGYIO, RESAXRYIO™KA
HEWHE ES3dNFBAFEE W H R/
K)His,5 dEHR%k,
1.6 %

BFHHANRG—-FAFHAN BRET 1K, &
S 13, REBFARAMERAE XS H R &R
BB AR BEATFHBEEHMZ Y (1 ml/100
g)o MEBRARGEERTE, LB K Ry
% 0.21 mg/kg 475 B L BB A YT
H256.6 g/kg 25 A BIRE R KR BH S 5 8
mg/kg Fl 4 mg/kg 52,
L7 iR

TEARP,FARXRAAKKER, 810 X
WHEEIR, 44 B AE, SHKR 10 R ARS
B R 2% 97K & SRS I s 1 59 R (0. 35 ml/100 g)
Ja , VITF AR R , 53 B BE 3 3l Bk 4 B BRI 2 mi, £ %E
J& 500 g/min .0 43 B8 1l 7 , ELISA ¥ 48 W 1 35
E2 TNF-o.IL-17 & &, 8B Z B S 4 4 mRNA
BEAHAT RT-PCR X i 4B TNF-o \ER, IL-17 92t
Rk, A REBREY F RR 4l ER,,
1.7.1 RT-PCR:(1) & RNA # 5. B - 80C R
A, ESE P A W E BB, A 1 ml Trizol , #%
Trizol 1t B $5 48 81 RNA, R F % 40 43 o 56 B -
EHWE R i, A260/A280 ¥97E 1.8 ~2.0 ZJd],
(2)cDNA 580 : R 20 pL 5 R BKZE ,N& 2
wg TR RNA, B 16 ™ 4% 4% IR 5 2 & R B 5 4
1o 3)BIMFFI Ry 1 &M B PCR R 44,
B2 wL cDNA #R AR 25 ul B Bk R #47 B i
#* B ¥ #. ER, A B X #® 5'-
TCACCGTCGAGCCTTAGTTC -3', W & X % 5'-
TCTGCATAGAGGAGCGATGA -3'; TNF-a A & Y &
5’-ACGTCGTAGCAAACCACCAA3', i & X & 5'-
CTGGGAGTAGATAAGGTACA-3';IL-17 HENE S’
ATCCATGTGCCTGATGCTGT-3', K & X % 5'-

GTTATTGGCCTCGGCGTTTG-3' ; Py Xt B8 B-actin A &
X 4% 5'- CCTAGCACCATGAAGATCAA -3’ , | &% Y 4%
5'- TTTCTGCGCAAGTTAGGTTTT -3', ER, PCR §-
EEASE ISTHAH S min,95CEH 30 5.50C
Bk 30 s.72°C FEH 30 5,35 MBI, RIS 72°C &4
10 min, TNF-aPCR ¥ 3 % B 38 5 3(.95°C Fi s 4
5 min,95C 25 ¥ 30 5.53°C 3B K 30s 72C FE {1 30 s,
35 MG, B 72°C EE# 10 min, 8 H- B 141 bp,
IL-17PCR § ¥ § 3 S % .95C HA ¥ 5 min,95C 25
#£ 30 s.55°CiB k 30 s.72°C 51§ 30 5,35 IMEHF , &
J& 72°C & 10 min, 3" 3% F B! 106 bp, B-acin 33
PEF S B 95CHAE ¥ S min,95C A 30 5.55C B
2k 30 s, 72°C ZEf# 30 5,35 NMEF, BJ5 72°C i 10
min, 3 Bt 227 bp, (4) ¥ E B4 #7: %] PCR
Y3 ul, 2% MRk ERALE ERE, £
BRI 818 R 45 (Bio-Rad) #4748, F] Image Lab
5.0 KAFHEATE R, 3HH ER, \TNF-a IL-17 j=
IR R IKEE S B-actin =4y Bt 3k 445 IR BE Hh M,
1.7.2 SEAMKN ER,. RARKNZELHRE,
ZHREMEONAMBGEERBELAE 10% F /R DA
PBS hii S5 MU A RS E Kkt G2 EB
%, M3%H,0,PBS Ik EEMHE 10 min, PBS mhik
3K, BMERIWEMBE(1:10) ZRMWHF 10 min,
e X B ER Bk, ¥ B R HIEE ¥
MERE - 4CHBE LR, RS PBS Bk 3 K,
HREMEYERICEN R IgG, TB K KL 30 min,
PBSERUYE3 K, RN HRP M BEHILEYEE
H,FE KM 20 min; PBS B ¥ 3 K; RE FH 0.06%
DAB B A8 min; FANMEL HERKE K, —HEE
BlJE R B #t Ko Olympus BXS1 B B 40 85 T W
£ 88, 7E Image-Pro Plus4. 5 47 BB 447,
1.8 %ithk
FrABREEETEFHREMES LS, X
BEEU s TR, TEFHBBEEFEMN, K
EAFRABRAMKER, Frd R M SPSS 17.0 4
THER AT b B,

2 R

2.1 HFEREMNKRIME E, MEsR
SERFAML, HUAKRFME E, KFEFE
ERE(P<0.01), 5HEBEME HBILBEE
BEFBMAE E, KF(P<0.05) HEREFNE
H il E, KF¥BEFE (P <0.05) , %8 B E &
BAMEE, KFAGEEUE, BRAESKIT¥ 2
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BERHMHER. AHREREH, KR EWA3
MAJE,HRERDE E, KEMEE ER,KFEBET
B, ATIRBEM BB ERA ERFREKF,
HELERERANESEMET RGN KRAEA
E, A&, T B2 i % 0 8 & B K R & W ER,
MRE, HEIEERHE (8 mg/kg) L EA R F
BEREMAKREN E, M1 ERKFHEM, #E
RN E (4 mg/kg) B XN E, F ER BT
ERBRAEBELW,

IL-17 FEH B T17 408 (Th17) 433, IL-
17 ZEZHEETARSEHASR S AP, BFK
FHAR AR RETAR BEEHERSE. EAXR
WM ERZ LA B IL-17, {2 3 RANKL §) 3%
BABERERY, BB EEH IL-17 808 1L-17 %
gk /N REMRE A2 RETRHER,
A, IL-17 /B2 Th17 40 M5 & 40 B8 2 18] 69 93 1 Y
F o UER B RBEREYH— D FERER,
AELREBMAKRRME IL-17 EXEBEART(P <
0.01), M HMER IL-17 EERFZHBEME(P<
0.01) XHAXMEERENBRBEGRZREKRA
ME T17 40080 IL-17 R K AWER, NTR S5
WERE A IL-17 K, (& 5 Bt 8 40 M 69 B R, &b
Fo R R R B E M B B T17 4R
IL-17 EEFK ,BRME IL-17 KF. HERER
FE (8 mg/kg) FEF & (4 mg/kg) B BB % 5P
HARBE TI7 WA IL-17 BEREMMmF IL-
17 K,

TNF-a & B a0 & B8 —FRA 10 REES
ML, EMR RS G/ART,T HH S WE TNF-o &
HEBHMEEMRETEN INF ZKE4, MR
RANKLES B EARMERY . BEERS
A BRTE RS T 400, T 40 fE 3% £, TNF-o . 55 40 Y
BFomse 2! (28 4 M B g 1L, 1
BEEARESAETRKER, ALKRB, LBE
BRI K B 7% TNF-a K F R BB TNF-o 2FHFEE
AREHKEF(P<0.01), HATHBRE_BF5F, %
5P 14 R0 K BRI 7 TNF-o 7K F R iR & TNF-o 2K
RETHIEEEE(P<0.01), X#H—HIELZHH
ERZ R THRIERGEETRBEREPHET
HEMAE, HMEEEENE (8 mg/kg) BERMEE
BRSEL AR M ¥ TNF-a KF (P <0.05), @ of &
TNF-o ZFEFREWHE TH(P<0.05),

ALREHANBRELSAVENERIXEZRES
FOE KR MEREBEKT, AN EEERR

TNF-o IL-17 AT HERBH KR, #EREE
& & (4 mg/kg) 3T E, M ER, M F g 5E R A
BHGEIH¥EF, HHEA RS TNF-o IL-17
HHF XML M E TNF-a IL-17 KF, XFHHL
BANBEEMENTEA @R EH B RARE
A —FHEAiEEEEL AT RS ENBERE
Z KT TNF-o IL-17 EEFXFTH, Kb
AENBFRESHREZRE S 5—FHE 4B IR
ZMEIHTEREEEFEF SRR E TNF-o. IL-
17 HRFER, HEXMAKEHETEEERAERX
S 3L P ST Sh i A Ak A 40 L SE 56— B AR,
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AERIEE SERALKENELER BREHK
B AR K RS R B B MOR; 5 IE R A, & R 2
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