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F £ F(P<0.05%P<0.01); 54, 4 & 20 K K ALP .BGP K -3 B4K, L H13D £84= Alen 204 4ait 5 £ 5+ (P<<0.05);
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Effects of Osteogenic Growth Peptide C-terminal Pentapeptide Derivatives H13D Combined with Alendronate
on Bone Metabolism in Ovariectomized Rats

CHEN Ling, CAI Wang (The First Affiliated Hospital of Liaoning Medical College, Liaoning Jinzhou 121000,
China)

ABSTRACT OBJECTIVE: To explore the effect of osteogenic growth peptide C-terminal pentapeptide derivatives H13D com-
bined with alendronate (Alen) on bone metabolism in ovariectomized (OVX) rats. METHODS: SD rats were randomly divided in-
to sham operation group, model group, H13D (10 nmol/100 g) group, Alen (10 ug/100 g) group and drug combination group
with 8 rats in each group. They were given relevant medicine subcutaneously. 12 weeks later, BMD, serum biochemical indicator
(Ca, P, ALP, BGP) and bone morphological changes of lumbar spinal segment (L1~L4) and femur were measured. RESULTS:
The levels of Ca and P in serum of rats had no significant change. Compared with sham operation group, the levels of ALP and
BGP increased in other groups, and there was statistical difference in model group and drug combination group (P<<0.05 or P<
0.01); compared with model group, the levels of ALP and BGP decreased in other groups, and there was statistical difference in
H13D group and Alen group (P<<0.05). BMD and bone morphology showed drug combination group was better than sham opera-
tion group (P<<0.05); sham operation group was better than Alen group (P<<0.05); Alen group was better than H13D group;
H13D group was better than model group (P<<0.05). CONCLUSIONS: H13D combined with Alen can significantly increase BMD
of OVX rats, improve the micro-structure of the bone, which have obvious synergies.

KEY WORDS Osteoporosis; Rats; Osteogenic growth peptide C-terminal pentapeptide derivatives H13D; Alendronate; BMD;
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40 HR BRUF I s 469 /K A U (0.3 ml1/100 g ) JRRTE, 32
SATIUM BRI IR A, 55 8 JUKE BRI J5 3% il AR
Ao GHEYIBRA ST K R 55 2 HEHL A A A2 (H13D
(10 nmol/100 g)"2H \ Alen(10 pg/100 g) 2 I HIE 4 , F:4H
8 U, BRAR I AR AR R B H R T v S SRR e e 5
ZE PR (PBS) A, A K B T gt M 254 . Fn e K Ui 3%
FARBMEIREN, (24 +2) C, A HBAFGER LR
A, 2512 4.
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R 23 I 45 240K BRI b i 1 3 kol it &k 5, B 43
B, —20 CLRAF s 43 BBUINIE Y, 70 % LB | /R A
A BT A 5 200 B R HE R (L1~L4) 4 B ER KR B b A
L, —20 CIAE, AIVEE % B R .
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2.3.1 HEEE B RS R (L1~L4O) K
BRCE T A/ N & L R BURE X 2R B A
SNSRI R 5 ALK R 2 e i AR A O e 3 e N
(L1~L4) P8 5 4 8 mmy/s.
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Bl FIx + 5 8, R FH SPSS 115 Gk iF AT b3 41
] FU3ER T Jr 2553 B ids | Z2 20 ) 9 79 LU S Jr 2 55 I L e/
I #2275 (Least significant difference, LSD) , /7 2 A 55 % H
Dunnett’s #5538, Fiit2# & 1K #Ea=0.05, UMK, P<
0.05 S HA G B L.
3 #HR
3.1 BEELLR

RS A BB TR 1 1) 2 8 < BB ZH <<H 13D 2 <{%
FARL <Alen 4 <WEJTZH . H AP I5c AR BAC DN PR 1 N A
BIEE SRS IR 225 (P<0.01);
Alen 2] K 5376 M EF B4 B % B L2 % T HI3D 41 (P<<0.01) 5
RN ZH R ol A O IS 7 A 5 ) 8 B Al % 2 K U A
B FA OB R LA AR 1
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Tab 1 Comparison of BMD of lumbar spinal segment and

the left femur in rats of each group(x +s,n=38)

415 TEMEFH I, o/t MR, o/cm’
B4l 0.177 1£0.010 6™** 0.187 6£0.007 9"**
HI3D4 0.156 8+0.074 4 0.160 6 £0.006 7*
Alenfl 0.1653+0.068 4* 0.172 1£0.007 47
il 0.149 6£0.009 8° 0.1540£0.012 5
BFA4 0.160 9+0.008 4 0.162 8+0.008 9

SIRF AL AL Y P<0.05,YP<0.01; SR H# 4 P<0.01;
5 Alen#H b4 *P<<0.01; 5 HI3D 4H [h4% : *P<<0.01

vs. sham operation group: ¥ P<<0.05, Y P<<0.01; vs. model group:
4P<<0.01; vs. Alen group: *P<<0.01; vs. H13D group: *P<<0.01
3.2 MmiFENIEFRIEE

BRI Ca P TCH B8, SERFARLLL
B, HA S LR B ALP \BGP /K-F- 2 71, A 0 4 Finibe I 21
ALP A Gt #2253 4 H K BUBGP A 4t #2257 (P<0.05 5]
P<<0.01) ; 5EAIZH LA, HA & 2H K B ALP . BGP 7K - H [
i, {L H13D 4 Hil Alen 41K BLALP A 453 2: 25 5  HI3D 41k
FUBGP H 41 #2257 (P<0.05). ALP FI BGP JE: il 57K itz
&, BGP W 4% S e A K RN A (R R Sk AR AR AR
ARSI R K BRI R e = | - e i o ™ B R
A, ALP BGP KT3I, SHERIZ 1AL, H13D 4H . Alen 21
FIIHR FH 20 K B ALP . BGP 7K ~F- W] 88 T B, 150 W R 70 K Bl 25 25
S o (A T e e, R T E A, ALK Ca,
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R2 KHAKXRCa.P ALPFIBGPKEMELE (x +5,n=8)
Tab 2 Comparison of Ca, P, ALP and BGP levels in rats of
each group(x¥+s,n=38)

4 Ca,mol/g P, mol/L ALP,U/L BGP,ng/ml
T4t 4924077 2114042 13225427957 4974124
HI3DAL  6.13+1.04 238037 122.25+46.98" 3.90+136"
Alen#l 6.0241.60 2334024 124.56 +37.85" 475£131°
TR 6.05+1.73 248048 165.00 £ 57.24" 5.55+143"
BFAR4  568+173 2384049 91.38+24.76 258+0.73

FIRFARA A " P<0.05,TP<0.01; AL LL#L - 2 P<0.05,
4P<<0.01

vs. sham operation group: ¥ P<<0.05, Y P<<0.01; vs. model group:
“P<<0.05,*P<<0.01
3.3 BESFHLER

ST AR L, BRAK B BV/TV  Tb.Th To.N />,
Tb.Sp BLR NN (P<<0.05) , KU B/ BT FE B/ NRALHE
PR, B U0 R AT /NG B g 22 . BT ZH R LY
HSRRIEFEFARA(P<0.058 P<0.01), HEAL
FLEL, Alen 41 \H13D 21 LR B BV/TV  Tb. Th Tb.N ¥
B4, To.Sp sl /b , W/ NGB S 30 /NI R A R
U DD F AT UL /NG g v L FE I 2 2 S A e
X (P<0.01). 5 Alen 41 HLA, 41K A BV/TV (P<
0.05) . Tb.Th, Tb.N (P<<0.01) ¥7 34 Jiil , Tb.Sp BH {2 i 2> (P<
0.01) ;55 HI3D 2 He&, IR S BV/TV (P<<0.05) \Tb.Th,
Tb.N(P<<0.01) ¥4 i, To.Sp I/l . F ALK BB EESH
BRI 3

®3 BAEXRBESFSHNLER (xts,n=8)
Tab 3 Comparison of bone measurement morphological pa-
rameters of rats in each group(x+s,n=8)

47 BV/TV, % Tb.Th, pm Th.Sp, pm Tb.N, /A5
HRFIH 35450+ 12.88974%° 203.495+41.9377%* 369.317+73.05274* 1.865+0.225"4*

HI3D4] 25.747£8.268 136.160£12.303  438234+89.064*  1.770+0.294™
Alen#l  24242£6.126 166.520+£50.128  483408£97.622*  1.600+0.147°
B 17.881+45.743 126.835£43.517  586.533+47.4047  1352+0.168
BFALL 26.007+7.053 150.143£41.894  499.213£59.615  1497£0.112

L TR R - Y P<0.05, T P<<0.01; S5HIRI4 [ 4 . 2 P<0.05,
4P<0.01;5 Alen 2] Fe 45 : “P<<0.05,*P<<0.01; 5 HI3D 4 It 4% . “ P<
0.05,*P<<0.01

vs. sham operation group: ¥ P<<0.05, Y P<<0.01; vs. model group:
“P<0.05, * P<<0.01; vs. Alen group: “P<<0.05, * P<<0.01; vs. H13D
group: “P<<0.05,*P<<0.01
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I S B B R T R 2 (A TR S 4 24 0
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PBS BREHE R RS .
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R . BB 4E R, Alen 411 H13D 41K BUATTRCR
AU 42T BT AR K B A R BUB TP ROR L TR TR
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