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BE: Be Fibhgy sERA KRS R ER AT HEH R i IGF-1, TNF-o K FHEME. FiE 2B 2 BE
RFRABRER SASAA BHA —HFINMAREEFE . P EARCA, HHNATHNEAEYEB LR, 2AGHES
AABELEBHEE TRETHRREDAMERTRSE RABR AERMENERHNE IGF-1 TNF-a FIKF, &R
BEAKRMNBEEE BARSH M IGF-1 KFHHB TR, M F TNF-o ZAHE (P <0.01) A& a8 0K IGF-1,
FEAE TNF-o K E Bt BEE BSHTR(P<0.01) HPAHHRBAERAHR T _PUMA(P <0.01), &g HBHT
fEE T TR ¥ IGF-1 K F F&{E TNF-o 7K, ki B W B R AR B B R .
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The effect of Zhuanggu-decoction on the treatment and on serum IGF-1 and TNF-« in type 2
diabetes rats with osteoporosis
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Abstract: Objective To study the effect of the traditional Chinese medicine, Zhuanggu-decoction, on serum IGF-1 and TNF-a
in type 2 diabetes rats during the process of osteoporosis. Methods Rat type 2 diabetic model was established and the rats were
divided into 6 groups: blank group, DM group, DM + metformin group ( MET), DM + MET + low dose Zhuanggu-decoction
(ZGF-L) group, DM + MET + medium dose Zhuanggu-decoction (ZGF-M) group, and DM + MET + high dose Zhuanggu-
decoction (ZGF-H) group. The rats were gavaged with corresponding drugs for 12 weeks. After 12 weeks, the bone mineral
density, quantitative bone histomorphometry of the tibial stem epiphyseal, and serum IGF-1 and TNF-a were measured in each
group. Results The bone mineral density, quantitative bone histomorphometry parameters, and serum IGF-1 decreased, but
serum TNF-q increased in DM group (P <0.01). Serum IGF-1 increased, serum TNF-o decreased, and the decrease of bone
mineral density and histomorphometry parameters was prevented in Zhuanggu-decoction groups. The effect in DM + MET + ZGF-H
group was better than that in DM + MET group ( P <0.01). Conclusion Zhuanggu-decoction affects osteoporosis process by
increasing serum IGF-1 and decreasing serum TNF-a level in type 2 diabetic rats.
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L, HFUENE BN ST SKEFHE, KT ARAR
T—RBE NUBEENE, FENR. BT LU
BHE 2Kl FERERFERNE, EF
BRI ERIEEHAMENRER . 216K

BN 2 RUBEIRIE & 3B TE A AE BB BT 8T

AR AT EERE., B E
A4 KW F 1 (insulin-like growth factor, IGF-1) 2 {§¢
40 L 4 AL 38 B LA B R 88U R A S 44 3 T 1
Ry ZRFEBARER S IBREEETE
BAEBEAEHDY ;MBIRFEHE F o tumour necrosis
factor, INF-a)/ENBEEMRERN F, M FRELE
SHBEZA EEXBUEEAMZAAMTENG
X" ABFERLSHYERM M F IGF-1, TNF-a
FBKFEFEFEITHEH PG DOP M/ERILE .

1 HMR5FE

1.1 ZRHY

fetfR SPF % i ¥£ SD KR 70 R,k & (161 +
6.56) g, LW EHPWIF I ES : SCXK & 2009-0002, Kk K&
FAHEFIIETEHGRELZRSIYP LY, 2R
25C ~28C @R, BRXA, KR BH#FER KK,
FiA LR ER G AP EAFRTRE,

L2 FERRMUE

RE IR G 5 1% B % (Elisa) KW KA & (MR IR
AR B ABRA ) ; v (A8 E B i A
H] ) ; Discovery-A BIUAE X KWW B HEEN (£ H
HOLOGIC 24 &) ) ; B B B 8% ¥ B sh BB BTk
Bri ( B & OLYMPUS A 7] ); B #5 X (3% =
Labsystems Multiskan)

1.3 #H&

HEF (EFXE BR RE TR .4
Buzy AR S HE HEAR, RALBRIT
B AR Al AE R R BR T 2 MR 4E R ) s SRR
ZHYMAE (EHHPERBHFRAR AL, #
X5 B W F H32021625; 4 = #it 5.
12123012) ;8 KA W X (X H sigma ¥ H AL
8);keRAR(HAERALERAERAF),

1.4 ¥y

1.4.1 BYERE - EMNEBRE AR, BHILE
70 HRB 4 A= B4 (Blank 10 H) 3 #E 4 (60
H). BEASTHEEN, SHEA T L ERH,
B4 S, TSR 12 h, B4 — WK e v 5
2% STZ(35 mg/kg) , ZHHABEFEES 0.1 mol/
LM b, 72 h )5 i B BUM 3 & 25 1 m

W, L2 B Mk = 16. 7 mmol/L # 05 2 BUMEIR AR K
AR B SR LT, 3k 54 R RREEAT,
L4.2 hYord ReeazhJr e Bk 50 H 2 #ipE
RFERBII KBNS R 5 4 . BRH (DM) . — ]
XKL (DM + MET) & J5 i 57 # 41 (DM + MET +
ZGF-L) B hH 841 (DM + MET + ZGF-M) JH&
FEAEH (DM + MET + ZGF-H) , & 10 H, DM +
MET 4RI 8 — B AR L 157. 5 mg/kg FIZEME K
BRER, LBV 3 NEHAES DM + MET 4f#
FA RIS 50) 2k B — A OUNCRE B AR b 4 Lt R
T R EEE KD AFE AN S EH
3g/ml.l.5g/ml0.75 g/ml, SHARERHELSERE
BkER, SAKXKBREEEYH 1.5 ml/100 g,2 K/
%,ﬁgﬁﬁﬁ’i&ﬁ',i’éuiﬂﬁ 12 8,
L5 #ER
1.5.1 m#ERN:HANTRASE 4.8.12 &, K8
T HE % %9 K B i, 2 IR % & /5 B 0> (3000 /10 min)
Sy B3I , FH R Bk S B R B Bk (Elisa 35 ) W € if Y6
IGF-1 \TNF-a 7K, 3% Elisa i3 & 5L B,
1.5.2 FHE(BMD)WE . FHEKBHBREKA
REGBEEZETULARBREZR, RAXE
HOLOGIC /A7) Discovery-A %I XA X 2% 0 0 & % i
I, HHRE RN YR (RA:3.9.4) , WEK
g AR E 60 mm/s, W EFEA 0.24 em’,, |
1.5.3 BRAYREHESMNE . ALFE 12
Ja, AR I 3 S BB AR SE K R, K - M E S A
W ja BB, BIRR BT A A VR AL, AR |
B#ER. BET4%2 2 RTBEBFEZE 24 h, KA
7%EDTA 5452 B, WK ¥k 24 h, ZEEH BRI
K ETESHR, —_HEEY, 8%, 0, (5
pm) EHERSTREUEU TSP RER
( Trabecular Bone Area, Th. Ar); & /M 8 B K
( Trabecular Surface, Tb. Pm) ; B /N2 W HE 4 1k
( Percent Trabecular Area,% Tb. Ar) ; B /N2 KB
( Trabecular Number, Tb. N); & /N & 4 B &
( Trabecular Separoation,Tb. Sp) ,
1.6 HitFEahr

KR SPSS 16.0 it b &, T B R A IE
tREE (2 £5)RR. ZHBEXRZEGTHELER
flq I ,P <0.05 HERARITHERE L,

2 #R

2.1 ks
BEFEXNBER FBC K EMBR(FEL),
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DM A mBEKF B & T HASE, HFHBITAH
5 Z R AH ] AR g (P <0.01) . XE& IR
SPAE " HNAMEAE LS 4 A% 8 HmmKF
EHEZR(P>0.05) HESE 12 AHEIRAE
4 FBG /K 1% T [l 34 S 26 — B AR T4 (P <

0.01),
F1 HEH2 BEREKR FBG KF
MR (x+s,n=10)
Table 1 Effect of ZGF on FBG in type
2 diabetic rats (x £s,n=10)
5 B4R %8 A B2
( mmol/L) ( mmol/L) ( mmol/L)
FHA 5.43+0.78%*  5.32+0.65%* 5.40+0.78A*
HAH 22.74 +3.81%* 25.35+3.44%* 23,89 +3.05%*
THWMKA  14.98 £2.744®  13.48 £2.294® 12,48 +0.894°
KR 13.84 £2.384® 13.04 +1.664® 12.04 £1.104®
P4 14.84 £2.74%® 13.84 £2.22%® 11.94 +1.20%®
[-Eab=eil 12.89 £1.664® 11.74 +1.594%® 10.70 +1.08*4®

H: S HARB:OP<0.05,°P<0.0l; SEBAWK 2P <
0.05,4P<0.01;'5 —F NI WE:*P<0.05,*P<0.01

221 KL LHAREEESGR . SH512HE.%

HEMNSHANEFERNER(E2), DM 4%
BE(E (0. 1496 + 0. 0061 ) g/cm® & F 25 (1 4 (0. 1796
+0.0072) g/cm’,P<0.01 B H BTG HEE
HRTFEMA(P<0.01), HEREKREH, LK

BB B E % (0. 1628 +0.0057) g/em®, 17

BAEHEME N (0.1665 £0.0052) g/cm’, B &
YA K (0.1745 +£0.0062) g/cm®; — B UK
4HE % BEAE (0.1590 £0.0055) g/cm” & FRIEIH
(P<0.05), HEFSHNELBFEHEMERS TR
XU (P <0.01),

2.2.2 HANRFAEBERIUHBR*¥BESHUER:
#2512 5 ,DM 44 Tb. Ar.Tb. Pm.% Tb. Ar.Tb. N
BB TR, Th.SpM(P<0.01) HBFT I HE
A5 B MPA Tb. Ar.Tb. Pm.% Tb. Ar.Tb. N /K
BN (P <0.01) ; A EFRMEH FH -
B4 Th. Ar % Tb. Ar /K3 — KA M (P <
0.05); HMEH Th. Pm.Th. N /K F 8 — B ST A
BM(P<0.05), B /NGRAr B8 BE 45 4 2 ) b 3 X B
BER(P>0.05), RE2,

2 RHERABKEHABESIHREBESHLE R (225,0=10)
Table 2  The result of bone histemorphometry parameters in each group after the treatment for 12 weeks (i £s, n =10)
Ty P group
@5 FARER(mm?) BFARBAK(mm) BIREHRK(%) BHAREEH/mm)  BHRSEE(um)
ThAr ThPm ThAr Th. N Th. Sp
ZH4A Ax Ax A% Ak Ax
( Blank) 3.29 +0.044 104. 41 +4. 488 26.69 +0.410 5.08 £0.212 144,39 +5. 821
HEA ox ox ox ox o
(DM) 2.01 £0.017 63.37 £2.905 17.96 +0. 294 3.40 +£0. 159 241.91 £ 11. 439
(‘Dixf?:ﬁ) 2.75+0.114%4 86.83 +0.536%4  23.43 :0.212°4 4.48 +0.043%4 170.03 £1.932®4
i &

2.75 +0.007%4

(DM + MET + ZGF-L.)

oh 7 & 4

2.77 +0.010®4%

(DM + MET + ZGF-M)

220k -¢:!

2.83 +0.015%4*

(DM + MET + ZGF-H)

86.86 +0.530%4

88.56 +0.794%4

92.61 +0.705%4*

23.45 +0.121°%4 4.49 £0.042%4 169.96 +1.845%4

23.69 +0.171%4% 4,49 +0.044%4 170.41 +1.832°4

23.73 £0.144%4% 4,50 +0.034%4* 166. 72 +1.397

. 55HAKEK:CP<0.05,°P<0.01; 5 BAKE . 2P<0.05,2P<0.01; 5 _H WA :*P<0.05,*P <0.01

2.3 [fij& IGF-1 TNF-a

48,12 AUEMEHAKRME IGF-1(£3).
TNF-a (% 4) K ¥ G B/R, \Br A8 DM 4 i &
IGF-1 /K -3 % \TNF-o /K EREMK (P <0.01) ,{H I

BEWITHZAER HEFE PRERTAR =
B SUILA [f 7% IGF-1 7K -3 &  TNF-o JK AR (P
<0.01) HEHFEABAS B XUIHZ R &
EBEHER(P>0.05),
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R3 HAFX 2 WBERHRKBME IGF-1 MW (x2s,n=10)
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Table 3  Effect of ZGF on serum IGF-1 in type 2 diabetic rats (2 xs, n=10)

45 5 4 & (ng/mL) % 8 /& (ng/mL) % 12 & (ng/mL)
iﬁﬁ) 19.64 +0.724* 20.07 1. 164* 19.86 +1.244*
?D%? 12,79 £0.85%* 9.71 +0.82°%* 7.89 +0.63%*
(:Dfix}:l?;) 14.57 20.96°4 13.02£0.66%4 11.66 £0.65%4
ﬁﬁ%mnmzcs-u 14.48 20.89°4 12.65 £0.79%4 11.17 £0,91%4
TDT!?%ETq»ZGF-M) 16.60 0. 594 15.03 £0.65%4* 13.83 £0.73%4*
3.3 ¢€:

(DM + MET + ZGF-H)

17.91 £0.754%4*

17.04 £0.89%4*

15.84 +0.68°%4*

H 5K CP<0.05,°P<0.01 ; 5B 2P <0.05,2P<0.01; S HWIMALE.* P <0.05,*P<0.01

T4 HAHX2 HWERFKBME TNF-o B (225, =10)

Table 4  Effect of ZGF on serum TNF-q in type 2 diabetic rats (2 s, n=10)

45 _ % 4 & (pg/mlL) % 8 J (pg/mL) % 12 A (pg/mL)
4
ZHE 83.36 £7.044 % 85.55 +12.394* 86.55 £6.694*
(Blank)
ﬁ)ﬁfﬂ 213.63 £21.37%* 252.39+19,97°* 293,62 £10,.37°%*
:q]xlnﬁ oA L XY [ XY
(DM + MET) 173.56 9. 26 197.45 £ 15. 47 247.34 £16. 13
1570 & PN oa '
(DM + MET + ZGF-L) 175.45 £9.35 187.44 £8. 19 248.03 +9. 43
‘P#jiﬁ GA® OAX ®AX
(DM + MET » ZGF-M) 150.71 £7.51 169. 98 +12. 63 208. 44 £ 12. 64
=30 ¢

98.47 £6.44%4*

125.72 £+10. 68 %4 *

165.31 +11.76%4*

(DM + MET + ZGF-H)

H.55HAKK .CP<0.05,°P<0.01 ; GEAHAKLE.2P<0.05,4P<0.01; 5 - P XWH4 B :*P<0.05,*P<0.01

3 itig

DOP JisEm B AR EH M T S HBHEREN
REM(R)RECERES , FET Y E KK
', Verhaeghe J BT K BB R M KB MHE 1,
25(0H),D, ZAERBE TR, T BB R E
B REENERE T 4%, EHMHEREMEK
WA 10%"7, WS HER AR A 2 MEERR, 8
MEXEABRUEFEEMRRERERFERY
BMD B HMEHTMRE(P <0.05), X EEAIH
DM kBRBRBARV A Ed¥ 831 BEERFZS
P DM A AREZ AHA KRB/ DMEHE T
33% ,MNEEBRME KB/ (P <0.05) 5 5E 2 BHE
R K BB RBIMTE R

HEF(ZEXE ML . HE. BHEN L. 4
MLz AR 1S Bt HEZ)DPUEREER
AER MR ENER, REREERANES, =

B, AEN, EEREH, RRRE, Mk
R,AMER, X ERHFBERE T BORER
VLR, PR RB, & WA S 5N AE I a8 &
WAEIEHE S L, B — T E AT - - R
Bhoh Rl , 5w iR P BEROKOF, B IR R IR MR K
V. REHEREMESHIA . M5 Yin B8
REABEAMTRARMKEET-«B REZKBE
7 ( receptor activator of nuclear factor-kB-ligand,
RANKL) RIAMH M B RMERKIER, 2X2EH
FiEA WM INF ZERKZ — 6B R R (OPG)
mRNA [ 3% 1 8 B B F-«B % & RANKL % 332
S0, — 5 BEL A R AR L AR 1 R
Wi, R mBESE & v B F & RANKL RAH £,
OPG KX THE, XBRIELHEI & . PRBHEAKT
R X4 if & TNF-o \FBG /K & 3% FRE,HIEHE
HAEZHEEHBER, AL ER K
BB R LR AR K FSHP RS ELER
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8 OPC £ AW L F M4 A TNF-a H F 44 M &
TNF-a KFA % ; B B4 B 88 X B B Ah 1 3% 58 AL
B 40T R i S R, 0 o A A A AL R
B, WHI B BIR,

MREM BERFHENETE FEEEFR
FE 0B IGF-1 K F W B & 37 KU s o
Hiy IGF-1 g B REm M-S AR EEZ
—IGF 1 AR A R BR, S HZ &
IGFIR AEEZEAMEAT A FTREABHF G
REHALMEELEYE RS HE RSB RE
KEMEMERRAMGETERY ANt EER
B3 A 18 35 op A K 3O T AR R 40 R A 3
B AR B SRR R, EERTRENE
W HZEHFTAES IGF-1 S8 7 &R IGF-1 K
Wi 7 AR Bl A R, M B B
BEERBRBHANKBZSEN, EXEILMSA
AP AN IGF-1, LGS FRER
JFA IGF-1 KFHER T _H WA, 54 HET
BESHER WL B H W ESF RN ILE
IGF-1 K ETi B W, AXAER SR HHA
BIREHE,

Wi S YL, 5 B 2 B RS
TR g 4 Y BT BB AL ) Ay 38 i B ER il s L R MLV IGF-
1 FEAR M TNF-o 7K AR # 8 T8 10 3 B R .
HREHEARALNRIKEYE, BRF—SHTH
VBRKERREMXEGDFEWNR, MEMARD T
BB TE IR A8 5 0 BB 40 i R B 40 A 1
5 5B BNARFTEA,
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