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WE: BN NMAFEYHIEM Miero-CT H AR T HME Q3 10 AR/ NERBENEMEMMEY N EWEW, FE 35
HSPF & 8 H i Misk KM /MR BEMLA 0 EH % 41 (CON) M4 E EH(VE) 508 Q, KA EA(Co QL) FHEE QBN E
#H(Co Q, H) 4l Q MEHBHAHAETE(CoQ,L+VE), EEEEHAN 10 H. TREEWE, BUHNRE#1T Micro-CT
HE=RFTE, £0REHTEYHERN, &R 5 CONARE,CoQ ,LANIRAMBEETHNHUSE KRS EEE
EREEEHEEM, ZMBENEEY I ERERN, Co Q HKMRLH EHEEEH SMIBEIEHM, RN FEY %S
FHEBRTABRGBERAEEM, Co QLKA VEAZERFEEM AV NEFESREAKIT¥EER. 5 VELE,
B Q MM BAMME Q ENERSELRESYFBALIT¥ER. &1 CoQ, (500 mg-kg™'-d ") BB E/PRM
BEHRSH BEBEY¥MEE BEEE BREREEITRRNEIET VE, 8% Co Q, Ml B HHRMIEMAARY
TSR D=

KW WM Qy;Micro-CT; 10 AR ;B EY N2 RE
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Abstract: Aim Bone biomechanics and micro-CT were conducted to investigate the effect of Co-enzyme Q,, on micro-structure and
biological mechanics of femur in ten-month-old mice. Methods 35 eight-month-old female KM mice in SPF grade were randomly
divided into normal control group (CON) group, vitamin E group( VE), co-enzyme Q,, group(CoQ,,L), co-enzyme Q,, group
(CoQ,,H), Co Q,,L + VE. Drugs were continuously given for 10 weeks. After the experiment, the femur of right side in each
mouse was taken and scanned with micro-CT and 3D-reconstructed. In addition, the left femurs were used to performbio-mechanical
testing. Results Compared with CON group, the microscopic parameters of right femur of mice in CoQ,,L group indicated that
the bone volume, connection density and bone mineral density were notably increased. Whereas the bone bio-mechanical parameters
of left femur showed that the stiffness were markedly increased. CoQ, H group indicated that the bone volume, connection density
and SMI were notably increased. Whereas the bone bio-mechanical parameters of left femur showed that maximum displacement and
elastic loadwere markedly increased. Co Q,, L + VE group indicated that connection density was notably increased. There was no
statistical difference in biomechanical parameters. Compared with VE group, the two doses of Co Q,, and Co Q,,L + VE were not

significantly different. Conclusion Co Q,,(500 mg-kg ™'-d™') might repair femoral Micro-structure of mice. The effect of Co
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Q,,0n repairing the bone mass and lowering femoral fracture risk is better than that of VE, implying that the anti-osteoporosis effect

of Co Q,yis of promising prospect and should be further explored.
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B, RS Q2 —MAEABKNEREHE
VER MR EAR" , KIREAZHTE 2" 7 30 mg
kg d X — AT B Co Qo X IF BY Bk A
HHABRBENEREHNATE, NEEE N
BEEA. #4 K E(vitamin E, VE) REHHHLE
EFIFE BEFEN,EAEEEE Co Q  HMEHE
R, AR AD T 2B 250mg/kg X — M H B
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B 50ml BRBENE BE M P AR AR EAR
ERKRE(SHAZLERZL ROBFRAF,
#5 :LE40017) ; £ B K (R T EHF AL A RS
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SCANCO Medical AG) ;Mini Bionix & #1K6 Jik £ 4
(MTS; USA),
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HE, BUA B #E AT Micro-CT HIEM =4 HEE,
B A R B SR AT A ) AT
1.4 BAYHERN

KW e, - 20C RN R T H RFR, £ B
KE ., A 858 Mini Bionix EIbHHi i 2 45 W I F1
AVNREMBREHEY SRR, KREETH
T EAR#ET =R Tl CR, & EEN
0. 155mm/s, B 9mm, py ERAH 8B B I 21
J1 - R AR, At &k IR ER ROAR 5 A T R M
18 #5: B K B fif (Maximum load ) | & K i #
( Maximum displacement ) | 3 #k 3, fif ( Elastic load) .
B4 {3 # ( Elastic displacement) ,Hi JF ( Stiffness) %,
1.5 Micro-CT fl| &

¥ A B4 /D BB B Micro-CT R, Xt B &
MR FRRBLHEAT X ST A, AR &4 - BRE
[ %y 2048 x 2048, % 4 i [H] 2 200 ms, BB E&/38 4
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1,55 CON 414, Co QoL .Co Q,H.,
VE #1/MEA Co Q, LA VE MK E LR LB E

BX(P>0.05) 4/ Co Q1 VE X/ R AER
WA K

®1 XAPRLEAALBFROEEEML(2£5,0=T)

Table 1 Changes of body weight in mice of different groups (zx +s, n=7)

Group 1week(g) 3week(g) Sweek(g) Tweek(g) 9week(g) 11week(g) Body weight rate%
CON 46.07 +5.68 42.64 £5.45 42.62 +£5.82 41.54 +4.79 43.37 £5. 70 43.70 +4. 80 -5.1%
VE 46.21 +4.89 46.07 £5.41 45.65 +4.78 44.68 +4.43 45.68 +4.50 45.77 +4.32 -0.95%
Co QL 46.29 +6.42 45.42 £6.29 45.00 +5. 86 45.46 +6.33 46.44 £6.25 46.90 +6. 13 1.3%
Co Q,0H 45.20+4.18 44.97 +3.89 45.12 £3.91 46.07 +4.92 44.77 £4.53 44.12 £4.00 -2%
Co Qo L+VE  47.47+5.62 44.20+5.77 43.38 +6.44 43.82 +6.75 44.14 +6.81 44.36 +6. 41 -6.6%

T :CONRIEHA VEREAR E 4 .Co QoL HHES Qo MR B A .Co Qo H HHEE Qo SRR .Co QoL + VE 4 Qo R H HEX A4

HEE4,
2.2 HBH/PEBCE T E Micro-CT EB S %
25 4k5 CON A 4%, Co Q,, L 4 BV/TV B F Ft
112.4% (P <0.05) , % EFH B 7 175.8% (P
<0.01), &% B BMD i B F F+ 112.45% (P <
0.01) ,SMI B} &2 TR 34.21% (P <0.01) ,{8 & Tb.
N,Tb. Sp,Th. Th B A I B {k, 5 CON 4 1 %,
Co Q,H 4 BV/TV +H 75% , & FHEHE L F+
200.3% (P <0.01) , 5% B BMD - F76.9% (P >
0.05) ,SMI B &g F % 30.52% (P <0.05) , R &} Th.
N,Tb. Sp,Th. Th ¥ & B @754k,

5 CON # %, VE 44 BV/TV A ¥ B 9748
L EEFTEWE F158.8% (P <0.01) , BEE

BMD B % I F 82.8% (P <0.01),SMI B & F [&
36.84% (P <0.01){H 2 Tb. N, Tb. Sp, Tb. Th & A&
B2, CoQ,L%4H.CoQ,HAE455 VEHA
HE, HAR N SBBIBE ST #ELR(P>0.05),

5 CON #H %, Co QL B¢A VE 41 BV/TV |
FtT7 54.9% (P >0.05), #H%EEHE L7
162.7% (P <0.01) , &% 5 BMD |3t 54.9% (P >
0.05) {22 SMI, Tb. N, Tb. Sp, Th. Th % #5 B & 25
o Co QL + VE #4515 VE 41 .Co Q,,L 4. Co
Qo H LB, WA M SR RAFZITELER(P>
0.05), W% 2,

R2 Micro CTHEH/NRBEFEE, BUBOR, EETE, JB AEEAELESH (2+5,n=7)

Table 2 Changes of microstructural parameters of distal femur in mice of different groups(z +s,n=7)

Group SMI BMD/mg+cm > BV/TV(1) CONN.D/1-cm™® Tb.N/cm ™' Tb. Th/em ~! Th. Sp/em ™!
CON 1.90+0.6 64.8 £29.7 0.08 +0. 04 7.75 5. 81 1.64 £0.46 0.08 +0. 01 0.66 +0. 16
VE 1.20£0.3™ 140.1+51.1°  0.16 +0.07* 22.22+5.30*  1.98 +0.47 0.10 0. 02 0.54 £0.13
Co QL 1.250.1° 137.8+49.9"  0.17+0.07* 21.378.31*  2.09 +0.49 0.10 +0. 01 0.51 +0.13
Co Q,pH 1.32£0.2* 114.64 265.4 0.14+0.09  23.47+8.02™ 1.91£0.80 0.08 +0.02 0.61 £0.25
CoQ,L+VE  1.55+0.37 100.39 +44.6 0.11+0.05 20.36+10.40™ 1.90+0.79 0.09 0. 02 0.59 £0.19

*P<0.05,™ P<0.01,vs CON

E:CONHIEHA VE NEAR E 4l Co QL J4RE QoM RA .Co Qo H HEE QB F &4 .Co QoL+ VE HHiME QBN BRHSS

EXEM,
2.3 HH/PRBAE T FTE Micro-CT — 4 B f
=% %)

5 CON 4 (F 1-A) th$8,Co Q, L(E 1-C) B /b
e —B, B EE, K IE N B 6 PR
B, REF BN, [ Co Q, KNES VE
H(E 1-B) % CON HETE, FERIANF /DR
Z AR HEFI AR IR E RN E/NR TR
M, Co QR4 (I 1-D) H B4 i MR 45
), {H 2% Co Q, KM BEH(E1-C)ERBB. CoQ,
L+VE(H I-E)AE/PREER/H, RIFEEL, B
A1,

2.4 BANBBREEMHFSEEK

5 CON 4t ¥, Co Q, L AR FE W & k7
21.86% (P <0.05), AR LT 27.23% (P>
0.05) , 480 Co Q, L 21 & 00 188 o, Jfs M9 5353 , H0
BIEE BT, 5 CON 44, Co Q H 4R
BARUBHE EFA46.67% (P <0.05) ,(HE#MER
Fi B TR 18.32% (P <0.05)

5 CON At #:, VE HE KRBT ok fe . 3
HEE NEAN LA, BT EHED,
CoQ,LHY VEHZMABAZS, 5 CON 4
H,Co QLEBEA VE B LIt £ H (P>
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£33 FANRBEFOBRKREN, BRAB, BERS, BEAE, RIE (2 £5,0=7)

Table 3 Changes of biomechanical peoperties of femur in mice of different groups(x ts,n =7)

Maximum Maximum

Elasticdisplacement

Group load/N displacement/mm Elastic load/N Jmm Stiffness/N - mm ™'
CON 40.98 +£8.94 0.15 £0.05 33.12+7.05 0.08 +0.01 275.55 £43. 16
VE 44.75 £5.65 0.18 £0.05 28.47 +1.52 0.07 £0.02 283.99 £30. 90
Co Q4 (L) 52.14 +6.908 0.14 £0.06 38.84 +6.63 0.05+0.03 335.81 +57.89"
Co Qo (H) 41.40 +£3.31 0.22+0.07" 27.05+£3.64" 0.08 +0.02 233.28 +38.09
Co Q10(L) +VE 39.58 +15.72 0.16 £0.08 32.46 +5.35 0.07 £0.03 270.06 +47. 84

* P <0.05 vs CON

T CON BIEHMA VE REER E 4 .Co Q)L H#RE Q, R B4 .Co Qo H NHHRE Q0 B M &4 .Co QL + VE N3ME Q, RN BMBEA 4

HEE4, .
JEREERR T AT W& /NR B RILAE B4, & ]
BRWENROEEDGHEN, NRBIO, RET &
NBE R, A ERNEHNSERN¥SEIERE
6, MESHMENEL ‘
3.1 Wl Q% 10 A/ NE R E B MLy
pakeodiop-A |

B 2 MR 3 G5 R AT, Co Q0 R 10 A # /MR
BRENEMEHE —ENHEEM, 5 CONAM
b, Co QoL #H AW B2 BA & 38 hn, W 38 2 B 6075 6
71,49 Co Q, L EEMM/PMERBBRERES. 5
4k, Co Q, L 4 SMI B 8 T B&, BV/TV. BMD HI
Conn. DB T+ E . SMI 2 TIFMENRIES
G, 2 LB /DREBCRAIFFR O E , BAAFCRE W
O BEFRGEM N 3, R4 B RBME, B/NEMN
BOR ) AR A8, SMI B #8 hm , 468 Co Q, L A E
INREMAE R E, Co QL AREH B BV/
TV,BV/TV RHMARNE B SN — S8, BB R
RMFARHEANBTHAKBRM SR, 7 Co QL
RER B /D BB F I B R4, Co QL 41 BMD I
Conn. D B & J} & ,BMD #1 Conn. D 4} 5l i iR & % BF
MERERE, B Co QL REH B R /MRS &
W, I MY E %, Tb. Th. Tb. N FI Tb. Sp
AREREE BOREBMNSBEX=ZFE, BR
Co QL AX=ASHBEHEBNRIIEER HE
Tb. Th Tb. N H it b F+#01 Tb. Sp A B F %, Co Q,,L
24 BV/TV .BMD #1 Conn. D Bi & F+ & i B % B§ Q,,
A AE 8 i 98 W B B 7 -« B (RANKL) % 5 M BB 4 g
S, AT H A ST e
WRWCRE /T R B TR BT R, AR R T
B TS L R LB /R R R
Z /D BUBCE AR E PR S5 H ) 52 B P18 LUR A, X
SEYNFENSBERMFE, RUNFEBMEH
MBI T BRSSP R ER
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5 CON 4t , Co Q, H 4 3tk 25 747 1 B K i
BB BRI, B/ Co Q H BB E/NRKE M
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K S BE R TR 1 RE A% 14K I 60 A0 400 MLV M DMK, (L
HAERMAS Co QMM EE TN BMEY, &
— 5 ) W B Y BB PO E 2 R I E AR
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*d ™" Co Q03X — I B K/, 5 B IR B M e 48 20 1 K
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BA BRI BB A e,
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5 CON b, & 2 f1& 3 451/ H1,Co Q,,
LE& VEARHE Conn. D HEFH, Hit S HH B
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