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Effect of Black Sesame Oil Lecithin Solution on Bone
Metabolism in Naturally Growing Aged Mice
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Abstract: To observe the effect of black sesame oil lecithin solution on bone metabolism in naturally grown

aging mice and compare with vitamin E. 8-month-old SPF Kunming mice were randomly divided into
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normal saline group (NS group), vitamin E group (VE group), black sesame oil group (Oil group). The

experiment lasted for 10 weeks. At the end of the experiment, the mice were sacrificed. The right femurs

were taken for Micro CT scan, and the left ulna for bone component content determination. Compared with

the NS group, the bone calcium and bone magnesium contents in the Oil group were significantly increased,

and the SMI was significantly reduced, while BV/TV, Density and Conn-Dens were increased, but the

difference was not statistically significant; compared with the VE group, The content of bone calcium and

bone magnesium in the Oil group were significantly increased; the three-dimensional map showed that the

bone trabeculae were arranged evenly and tightly, with small gaps and good continuity. After 10 weeks of

naturally-growing old mice given black sesame oil, the bone mass and microstructure of the femur of the

mice increased, suggesting the potential applications for anti-osteoporosis.

Key words:. black sesame oil; lecithin; natural growth; mice; bone metabolism; micro CT; bone composition

analysis
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T5E Y P PR SOWL 25 44 A ey o R aR Ak . AT IR
2RI B W B VA VRO AR AR B I N B A Y
YER, AR ARG AL Z B A (Micro
CT) FMIgfEIcR N, L8 il ARAKM/N
AR X IR, JFLAERR A R 4E4: R E 1

Ry BEPEXT R, PRI A 2 AR R B AR A W Y 2
PH22VEF

1 #R5F*E

1.1 ##

24 28 K E RN SPF Z/h A L, (K& N
(47.84+4.92) g, WiMER Y. F T BERFR2ESLE
sy (s i E A MIER . SCXK (B )

2011-0015) &

M RE (415 20140120 ) - F-EREEIIC £
WA AR IRwEAE (k5. 714B024) : dt
WEEEFHCA A A g4 %R E HUkgE (it
JE40007 ) : JTHNERE (25 ) B ABRA W 4
HERJK (HE5 . 14082501) : AR & F2hlAa
BRA W BRI ERRMR & ™ et A TR
T

S B BRI A AL 70 mg/mL (1) 2A 2 JFR
TH-DRTEARTHIA T ; SCYRETH 70 mg/mL JE 2 FRiM—
SRR R VA WG 4k A= R B 2 PRI B A T
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BT 25S WFKF: FEZFIM A ] rHVIE R
HEHT . DIBERFBRITAM); R G S5 e+
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5415R /NEU R R VR B0 fEE Eppendorf 24
F]; Micro CT{X (viva CT40) : #i+ SCANCO
Medical AG A7,

12 LeFHE

B AR /NRIEARE L 3 41, Fdl 8 H,
(1) AR (NSY) : AT AEHLKEY;
(2) BZRRIM-DPBENSIMAW (Oil ) : &B/¥F
70 mg/mL Y2 RRIM- O BEAR A WOE S s (3)
e R B-RZ RO RIS (VE4) « 4
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S210 JH . ARJARRIRE 1 WK, IR IAE RS2
i, SRR, NG TMERLF AL BT, B
AN RE R HEAT Micro CT $94 , BUAE M RUE b4 745
J43 5 D E

1.3 MBIEIRRNE T E

1.3.1  /DEUARE A%

ANRE B R FRRE — K, TECm i — K
IR BER fREL, SEATEEE 12 h, FRE—IK, 1EN
/N A
1.3.2 Micro CT /N U 1050 Hr

ANERA I e B S LA RN B AU, TROA
Micro CT {47 X £ Hi. Micro CT 4%k
PN fER/AREE N 70 kVp, 114 pA, 8 W, #%
A HFEI 200 ms, EHRAERE R 2 048%2 048, L) 0°
e HEAT Micro CT . H& G, BEEBUE &
AR AR 1.0 mm, JZJEN 2.0 mm 15 LU
fr=dedmgd, DmIREER 160 $EH =24 KR ME
B MHE AT (SCANCO Medical AG )
HATSHOIT, SRR R (BV/TV ),
H/NREE (TN ), B/NREER (Tb.Th), H/)
YR ES R (Thb.Sp ). ‘B ( Density ), ‘H/NgEiE
P25 )% (Conn-Dens ), Z5 ARG EL (SMIT) K&
#Ia s (DA) U,

1.3.3  /NERIRZERR . B BERI B S 5 B il e

i B AR E /N U R 5 B TR T 80 °C
LR 72 h J5 BAEE, FRUOR B AR E IR0 SR AU

Z I BB T 1 B — 0 B SR A E 10 mL %
HLAR, Al 6 mol/L FUERER S mL, SRJGIH
REBEAT JObe 2 B T, BT 108 °ClER
AL 24 h, ZJFHU g, #H0.25 mL RGE 5
VEW, INAZEI KRR R 5 mL, FE21 5 N FRI
P BB T Py, — I 1 mL BB,
Fie ORI =R & ik, WEMOGEE, A
AR &R, — BB B 1ICP A&
. PSAE R, PR bR AE S R AR R
RO . A D,
14 ZHIrZEHWHE

SLEEEH X+ sRoR, R SPSS24.0 #ff
#EFT ANOVA BRI 2 7 225387, # Levene K J7
Z551E, WIZHME SR LSD Ml ; &5 2485, N
KM welch % 1E J5 #8077 25 43 7, 4R R
Dunnett’s T3 ZE/K K. L P<0.05, P<0.01 £/~
ZRABGIEE L,
2 HBRE55H
21 MNREENTL

TEGFF AR, £ 4L/ RAAE 2 J ¥ S
TR, LA, NS 4/ IR L sL g
RIFEML 9.63%, VE 41/ B EE 52 56 i B A
3.06%, Oil /)N EUAHE L SC B T A% 9.85%, Ut
BSOS, 25 270N UM EE 349 LU S 3 A TR AIR
BRI 1,

*x1 MNREENTK
Tablel Changesin body weight of mice

21531 0 /g 2 J/g 4 Jilg 6 /g 8 Jil/g 10 Jil/g AL /%
NS 41 47.24+5.89 43.83+5.82 43.3345.72 41.5146.04 42.85+5.82 42.69+4.09 -9.63
VE 41 48.06+3.67 47.58+4.05 47.2143.43 46.632.92 46.5443.55 46.59+3.25 -3.06
oil 41 48.23+5.54 45.2342.85 46.24+3.69 44.74+4.55 44.53+4.87 43.48+4.99 —9.85

22 INREHSHZWL

5 NS 4itHlt, VE A-ERMaEms . 59my
O EBITG R L, U R E- R
JER I BR B AR VA AN BE G B AR AR KR /N BB
Wy R HLTE I 2525 5 Ol 20 BE AV A5 & e 14 i
FHAN, I T 53.44% (P<0.01). 58.04%

(P<0.01), 156BH J& 2 Jpk il B 5 AR v 98 T AL
YN ESR . 5 VE UM, Oil A a8
SR EIEI, SR T 29.83% (P<0.01),
42.31% ( P<0.05 ), 56 8 2 JRR i B9 6 B 75 v 33 fn
HU Y A A R E- 2R 2 R O B AR
Wik, Z5RIHE 2,
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Table2 Variation of dry weight, wet weight, hydroxyproline, magnesium and calcium content of mouse ulna

45 WiE/g TH/g PRI R/ (ng/g) B8 /(mg/g) B 45 /(mg/g)
NS 41 0.17+0.04 0.09+0.01 28.75+1.30 4.51+1.39 68.38+21.25
VE 41 0.19+0.05 0.10+0.02 29.86+1.89 5.33+1.24 75.94+14.28
Oil 4 0.14+0.05 0.08+0.02 28.66+1.14 6.92+1.66"" 108.07+23.90""

E: 5 NS, *P<0.05, **P<0.01; 5 VE4H L, *P<0.05, P<0.01,
Note: Compared with NS group, *P<0.05, **P<0.01; compared with VE group, “P<0.05, *P<0.01.

2.3 /MR MicroCT SHM T R E-RZURRIN O BN A RO 2RI DR RN TR
2.3.1 /PR Micro CT 4l — 4 5 £ (K 1942 1k PIASRIRERE BT B 2R A RSB R/ BB B i B 4

B A N NS 2, NS 4UE/NEH BT WA,  WORESHSA AR s . 455R LA 1~3,
FEREEFIRL, AR MBI IzE bR, % 2.3.2 /MR Micro CT S22 1L
TR NR AT AEREN K 10 S, /NEUBEE W 5 NS #4#itt, VE 4B Micro CT 2%
B, BWONLSHZEIMIA. B VE 4, 4  BV/TV. Density fil Conn-Dens ¥ 2. #Hfi1, 535
ANERCE RN B, WIBRASN, JESRMEE R BN 77.78% (P<0.01). 71.24% (P<0.01 ). 8.91%
IR . C 9 Ol 241, B/NEAMHS S, 3925)  (P<0.01), SMI WFFRAT, FEMNT 36.54%
HF E BN, st DL 45 e i e (P<0.01), ViBAZEA R E-SL 2RI O A A v T

1 MRBB MiccoCTHWZ4E#E (SEGHA )
Fig.1 Three-dimensional reconstruction image of mouse femur by Micro CT (SEG image)
. ALINS 4, BI:VE 4, C1:0il 4; SEG & /NG %0
Al: NS group, Bl: VE group, Cl: Oil group; SEG chart reflects the number of trabecular bone

0.133 mm
E =

B2 /MREEE MicroCTHI=Z4Z#E (THE)
Fig.2 Three-dimensional reconstruction image of mouse femur by Micro CT (TH image)
{E: AZINS 4, B2:VE 41, C2:0il 4l; TH EIRWeE/NREAEE, SRBZLRWET B ]
A2: NS group, B2: VE group, C2: Oil group; TH chart reflects the thickness of trabecular bone, green to red reflects the bone from thin to thick
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0.646 mm

1.083 mm

B3
100 pm

0.627 mm

100 pm

B3 /NEEE MicroCT =#E&EE (SPHE )
Fig.3 Three-dimensional reconstruction image of mouse femur by Micro CT (SP image)
{E: AZNS#H, B3:VEH, C3:01l4; SPEIME/NRENINBEEE, SRBLLWE T8 70 B /M EIR
A3: NS group, B3: VE group, C3: Oil group; SP diagram reflects the separation of trabecular bone, green to red reflects the separation

of bone from small to large

AT DARE IR B A B /N BUBRE 1 B, B
P ARG A % 22 IR Z5 4 5 Oil 41 Conn-Dens
LB 138.77% ( P<0.01), BV/TV. Density
AR, BN T 33.33%. 31.27%, (HER
TG TEAERE S, Uk B R 2 RR T BB R VT Ak
W E/ N ORSS Y, B OIS 75 3] —E 1Y 2L
o WA 3K 4,

£3 IRBRE MicroCT Hf¥S#HMTL
Table3 Variation of Micro CT scan parameters of mouse femur

2057 BV/TV/L  Tb.N/(L/mm) Tb.Th/mm  Tb.Sp/mm
NS4  0.09+£0.03 1.87£0.46  0.08£0.01  0.58+0.14
VEZ4 0.16£0.05"  2.15£0.80  0.09+0.02  0.530.16
Oil 4  0.12+0.07 1.99+0.98  0.08+0.01  0.62+0.25

: 5 NSZAMIL, *P<0.05, **P<0.01.
Note: Compared with NS group, *P<0.05, **P<0.01.

x4 IMEBRB MicroCT H#SHHNT W
Table4 Variation of Micro CT scan parameters of mouse femur

5] Density Conn-Dens

/(mgHA/ccm) /(L/mm®) SMIL DAL
NS4 78.02+21.35  11.40£8.99  2.08+0.66  2.12+0.81
VE 4 133.60+£39.20" 21.65+3.57" 1.3240.26" 2.43+0.61

Oil 41 102.42+59.13  27.22+15.94™ 1.50+0.43  2.63+0.84

. 5 NS4, *P<0.05, **P<0.01,
Note: Compared with the NS group, *P<0.05, **P<0.01.

3 #Hig
31 #HEREXNBREKSARNRENRIHFHIER
ARG, IR 25T, 25 4L/ AR 22

SRR, SSREATHRN, VE /N RIKE
YA BT, BT RS SCIR I R, 4R A

2 E-RZ RN DR B RE VA W AT B AR AR K I
RUAER AR, 5 NS YL, VE AERBE
MR . H B S EENB TG R, W
e BB 2R BN B BE VS AN RE ks A AR A
K2/ NEET Y RAANLEN Z%K . N Micro
CT —#EEIn &, VE 48 /N ERE H 8 in H AR,
BRSNS B —EWIRE . 5 NS 4
I, VE 4% Micro CT #8459 BV/TV Hl Density
B g, SMI B ReR, viiigEd: R B2
JRRIHh Bl IR T T LA o A G R R/ BB R
ERIE, BN FPIRGA 5 A RS
4B ZR E AR MBUAAALR], AT e H ikt
SAALYIEE TS T, R ALATERR A Y g
A B P PR AR T 2 0 A B R, DR
P55 I, IR &I 3 RE T ] DL 4%
WLk 3 S AL A A0 A, e R E
AT A 0 i 2 55 o ) B, T 4 5 LT A R
SRR R ISR 0 8 1) e B v AR e M, B R WL
P Ca™ YK B A1 & B E LBt
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A REfR BT, FEARE TR BOE M 1 AT
AR A, O s R S 4 R Y 43
&, 175 S B AN L A% -4 PR A 1k A
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32 EEmimxBEAREK 8 AR/IRBREM
5
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AR, ULBHBE R S0 a1 0, BE2RK I O A
VR Tl AR AE K NBRR RS A BRI 5 NS
AR, Oil 4 E 8RB A5 & i 1 &3, 16
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55 VE 240 [, Ol 2H B85 B B 2 i 14 W & 3
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