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Research Article

Abstract

BACKGROUND: Previous studies have showed that the alcohol extract of Morinda officinalis can effectively improve the bone quality and body mass of obese
rats after ovariectomy. However, the exact mechanism is unclear. In this study, leptin and leptin receptor were used as the breakthrough point to investigate the
effect of alcohol extract of Morinda officinalis on lipid metabolism and bone metabolism in ovariectomized obese rats.

OBJECTIVE: To investigate the effects of alcohol extract of Morinda officinalis lipid metabolism and bone metabolism in ovariectomized obese rats.

METHODS: A total of 160 SPF female Sprague-Dawley rats were randomly divided into an osteoporosis group (n=120) and a sham operation group (n=40).

A postmenopausal osteoporosis model was made in the osteoporosis group by removing both ovaries. After modeling, rats in the osteoporosis group were
randomly subdivided into a normal diet group, a high-fat diet group and a high-fat diet + Morinda officinalis alcohol extract group, with 40 rats in each group.
The sham operation group and the normal diet group were fed with ordinary diet, while the high-fat diet group and the high-fat diet + Morinda officinalis
alcohol extract group were fed with high-fat diet. The high-fat diet + Morinda officinalis alcohol extract group was gavaged with 20 g/kg Morinda officinalis
alcohol extract once a day, and the remaining three groups were gavaged with 2 mL of normal saline. The study protocol was approved by the Animal Ethic
Committee of Fuzhou Second Hospital of Xiamen University in September 2018 with an approval No. 20180019.

RESULTS AND CONCLUSION: Compared with the sham operation group, serum leptin, leptin receptor, osteoprotegerin and high-density lipoprotein cholesterol
levels were significantly lower in ovariectomized rats (P < 0.05), whereas osteocalcin, RANKL, tartrate-resistant acid phosphatase 5b, cholesterol, triacylglycerol,
and low-density lipoprotein cholesterol levels were significantly higher in ovariectomized rats (P < 0.05). Compared with the high-fat diet group, serum leptin,
leptin receptor, osteoprotegerin and high-density lipoprotein cholesterol levels were significantly increased in the high-fat diet + Morinda officinalis alcohol
extract group (P < 0.05), whereas osteocalcin, RANKL, tartrate-resistant acid phosphatase 5b, cholesterol, triacylglycerol, and low-density lipoprotein cholesterol
levels were decreased to different extents in the high-fat diet + Morinda officinalis alcohol extract group (P < 0.05). To conclusion, the alcohol extract of
Morindus officinalis can up-regulate the leptin and leptin receptor expression in serum of ovariectomized obese rats, so as to improve the abnormal bone

metabolism and lipid metabolism in ovariectomized obese rats.

Key words: alcohol extract of Morindus officinalis; ovariectomized rats; obesity; leptin; leptin receptor; lipid metabolism; bone metabolism; postmenopausal

osteoporosis

Funding: Young and Middle-aged Scientific Research Project of Fujian Provincial Health and Family Planning Committee, No. 2018-S-wq17 (to GX)
How to cite this article: HUANG ZS, LIN Y, CHEN X, LAN JF, GUAN Y, GAO X. Alcohol extract of Morinda officinalis improves lipid metabolism and bone
metabolism in ovariectomized obese rats. Zhongguo Zuzhi Gongcheng Yanjiu. 2021;25(2):205-210.

0 5| Introduction

U2 5 TR AAAE S& — AL J5 oM e s RO
MAEHE B, HARR R IEZBERT Y, T2 E LR
RE Rk F B B AR N BE, A SR S g 0y AR 2 5 B R
B, FLAE AR ap it 22 Rl sem At =

R S5 Kae R . M9 R oOE R RR IR
IR, AU B AR IS, R 51 R R AF 2 [
T NP 7 ST/ W I L NG 1 D et oA 5 e
1072 R = 1 R 8 2 2 B e S A s e =
YHARTE K, DR B A SRR T A AR R

ELRR R O P E AR A I B 2G4, LA AN B R AR
FI© A BT e A BRI S R B, LR R B SR BE A AL
e O S DI RO SR R, AR e T R 1 5] kS K B A
JoR B AR 48 o B, (R B s R AR A6 T A R B AR K
AU TR AN B o RSB0 BE DU R A R 2 AR R )
AR, PR R BP0 5N S D) R AR K BRIR A A B AR
Ui

1 #EFN753E Materials and methods

1.1 &t BENL R Eh S .

1.2 EEAME SZIGT 2018 4F 10 A % 2019 4F 11 A E4E
A8 R 25 T B LA R 2 0 SE R

1.3 ##+
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1.3.3  SEIo A F 2N A g R RE B E i 2E R
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14 ik

141 EHL5HE HRRIEMMERSELE G, LS8 2 4
BB A (n=120) AR F AR A (n=40). ZBCHR [12], &
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K, AR KR IME = H KA AR R Hh
SRELYIER + MR s, SRR VIR + mRIE + EECOR
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F 1 | B REHRYI M IPE YIRS AR IR B KR M5 BB EEz /K F A9 %20
(xts, n=10, mmol/L)
Table 1 | Effect of alcohol extract of Morinda officinalis on serum

cholesterol level in ovariectomized rats with high-fat diet

2 | BERRERRYMIVETREER A AR IS =B MK FERIE
(xts, n=10, mmol/L)
Table 2 | Effect of alcohol extract of Morinda officinalis on serum

triglycerides level in ovariectomized rats with high-fat diet

i [A] BFERA SO UIBR + 0 OPELUIER + millE O EL VIR + SR FiF ] FARA SO E I B + IE SR VIER + SR OPELDIRR + SR
IR [/ ¢ A+ BRI WA R W+ ERCREE
=MH MU
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Rk SWRPAREMLL, *P<0.05; SHHTIG + EHKELMLL, °P<0.05;
HOPEYIER + mRCE ML, P<0.05; SUREIER + BARRE + R
BLRYIAMILL, “P<0.05

#*3 | BEREFRYMIPETIRSREREXRNESZEEEOERRE
KFRIF M (x£s, n=10, mmol/L)
Table 3 | Effect of alcohol extract of Morinda officinalis on serum high-
density lipoprotein cholesterol level in ovariectomized rats with high-fat
diet

ik SETAREMLL, *P<0.05; SH0HETIE + EHREHAMLE, °P<0.05;
SypE IR + mAE A AL, P<0.05; SUIEUIER + mIECE + EERR
EEHRZHAI L, P <0.05

F4 | BRREREYMIPEYIRSEREARMERZEEEEOERERE
A=A (x+s, n=10, mmol/L)
Table 4 | Effect of alcohol extract of Morinda officinalis on serum low-
density lipoprotein cholesterol level in ovariectomized rats with high-fat
diet

i} ] BRFARHA P S U) Bk + 1E SRELIBR + miflg o0 SR UIBR + m e P} i) BRFARA GUEL DB + IE GRERUIER + =R R EYIBR + =G
TR [V ¢ WA+ BRI IR AT A+ B R
A P
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THE 4 8 0.94240.083" 0.873+0.111°  0.718#0.131®"  0.803%0.113* FHi5 4 0.392£0.033°°  0.423%0.019°  0.485%0.011° 0.433%0.023*
[Fij5 8 J8  0.903£0.113° 0.731#0.116°  0.659%0.106™  0.725+0.091* T-I)5 8 i  0.403%0.032°°  0.525#0.041°  0.559+0.046° 0.531%0.026"
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R BEFPARAMLL, °P<0.05; SUHYIER + ERKELMHLL, °P<0.05;
Su I + MR a4, P<0.05; SHIHEUIER + mAEE + EEK
BLRYILAMILL, “P<0.05

5 | BECREHRMFINE YIRS AR IR & KR MUEE RKFHSN

(xts, n=10, pg/L)
Table 5 | Effect of alcohol extract of Morinda officinalis on serum leptin
level in ovariectomized rats with high-fat diet

R SEFPARAMLL, °P<0.05; SUNHYIE + ERHK A4, °P<0.05;
Syn sk + mlg R adikitk, P<0.05; SHIEDIE + mIERE + EER
EESRILIMILL, “P<0.05

6 | B RERYMIVET MRS ER R RRERZAKERNZIG

(xts, n=10, pg/L)
Table 6 | Effect of alcohol extract of Morinda officinalis on serum leptin
receptor level in ovariectomized rats with high-fat diet

I ] BRFARA GO E DI BR + IE SRELUIBR + miflE ORERUIBR + miflE mia) FEARA P ELUIBR + 1E SREL VIR + millg GRS UIBR + il
WK e Eil A+ ELRR R AR eceiil AT+ R
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FHij5 8 M 12.403+1.025°¢ 10.53120.523% 8.559:0.544™  10.525+0.641° F-Hij5 8 A 3.408+0.295°¢  2.733+0.133* 2.592+0.204™  2.753£0.143*

TG 12 8 11.34241.344°° 8.543+1.033"  7.587+0.642°  8.933%0.773"

FHij5 12 J§ 3.320£0.341°°  2.335+0.133°  2.288+0.248° 2.323+0.173°

Tk SBFERMAMLEL, *P<0.05; HH0EYIG + EWIKEHMLL, °P<0.05;
LGB + MR 4UALE, P<0.05; SOREDIER + mRUCR + EERR
BESRMAIMLL, °P<0.05

2.8 i ERPEKTE HEFAREAML, HAMHEKRME
HIRYF KA BT FEAK (P < 0.05), AR E15R + SRS
Ak GNEVIER + SR IRE + EEOREETEY) 4 A P S5 +
TR K RRME PR3 2 KPR I S TIRR + = Rk 2
HARRFEERT (P<0.05), {HUTEYIE + EARKE + EiRR
RESEVIA 5 0P BT BR + 1E 5 18 4K BSR4 K P 4%
iF (P>0.05), W& 7.

2.9 o RANKL K-F S{EFARAMLI, 50ETIER KR MG
RANKL 7K~ BT i (P < 0.05), A Op L JBR + iy IRtk ey 4.
YUELDIER + m Rk + ORI AR 5P ST B + 1B
A 2H K BRI RANKL KP4 B ST BR + my IR I & 439
AN FIFRE MK (P < 0.05), H U + mlE & + iR
P32 20 5 1 8 A& 4K BRI 1 RANKL 7K SF43f (P > 0.05),
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Tk SEFARMMLL, *P<0.05 SO0HEYIE + EH R &AM, °P<0.05;
SR + BRI E gL, P<0.05; HURHIG + EEERE + EER
EER A AL, ‘P <0.05

W& 8.

210 i EASEKE SR YIBR R RGBS =K R T
RAGRTHE (P<0.05), HAGEDIE + SR Hs.
YRR + TR B R B SR A A O SRR + IE R ALK
BRI 1 805 2 /KL O S DD B + e IR IR 3 AN R A B %
fik (P < 0.05). GPELYIER + i B E R B 4 K BRI B 45
FAKPEINEYIG + IERIREHF N, (HERTEEMSE
E Y (P>0.05), WFE9.

211 e FAE G BB M AR BR B 5b KR OFELI IR K RS
YU A BRI IR G Sb KT LU B F AR A A Fr A= (P < 0.05),
HAop I + SRR + OB A AL, IVER IR +
BRI HRZ, GEYIB + @R Ca 00 A R R P R
Wi 5b fr, WLER 10,



7 | BERRERYXIIVETREERE AR IMLEERIFRKFEHFNT
(xts, n=10, ng/L)

Table 7 | Effect of alcohol extract of Morinda officinalis on serum

osteoprotegerin level in ovariectomized rats with high-fat diet

%8 | BEREFRYXIIPETIRS IR IR & AR ILE RANKL 7K A0

(xts, n=10, pg/L)
Table 8 | Effect of alcohol extract of Morinda officinalis on serum RANKL
level in ovariectomized rats with high-fat diet

P} i) RFARA GRS IR + 1E SRR UIER + mi g ORAEUIBR + =g BhE BFARA SO YIBR + 1E SRR DIBR + =R OPELDIRR + SR
it/ S-¢:! R WA+ EECREE W AT W+ ERCREE
EiL /| MU
TFIRET 439.15+10.21  443.65+12.94 435.23+10.86 438.63+10.35 TE] 23.23443.234  23.254%2.254  22.335+3.026 20.963+3.325
TG 4 Al 432.73+20.43°“ 382.63+10.85° 363.32+11.96™  388.52+13.03* TG 4 B 21.353+2.435°° 28.297+1.185% 30.124%#1.396™  28.352#2.103*
TG 8 il 442.08+14.54°“ 369.33+12.73% 342.95+10.204°* 366.53+13.44* TTJE 8 il 22.308+2.314°° 28.432+2.073% 32.242#1.903*  29.256%2.024*
TG 12 i 443.32412.42°° 334.35+15.33% 322.8848.23""  334.36+20.53* THE 12 ] 21.13242.142°°  30.325+1.893% 34.188+2.123*  30.132#2.153*

Fik: HEFARLMLE, °P<0.05; HURHYIR + EHIK AL, °P<0.05;

HEn S5 + SR &AL, P<0.05; HEIETIR + FRIKE + B

BESRALMALL, °P<0.05

#9 | BRRERYMIVEYIMRESEREXRIEEI5RKTEHZM
(xts, n=10, ug/L)

Table 9 | Effect of alcohol extract of Morinda officinalis on serum

osteocalcin level in ovariectomized rats with high-fat diet

i (] FARHA G SR D) KR + 1E GRS YIBR + @R OREDIBR + Al
HARE A el A+ BRI
b
TFTmT 1.437+0.207 1.36540.194  1.4170.189 1.357+0.215
FHS 4 8 1.43840.315"¢  1.835+0.225*  1.94240.199°  1.792+0.201°

1.855+0.194™
1.892+0.193*

1.992+0.287°
2.088+0.235™

1.892+0.218
1.93440.313*

1.425+0.225"¢
1.505+0.184°

THE 8 H
THE 12

R SEFERMME, *P<0.05; SHHETIE + EW KM L, °P<0.05;
SR + msR a4, P<0.05; S5HEIR + mIERE + EEK
FER AL, ‘P <0.05

3 1}if Discussion

AEJERE B T WA AN GE 2 THURTH AR AR T
B0 10 A B3 0 Bl AL AR A RO, B LA i I H B
2 AR — RS AT R . B G TR R
AL I — MR R, UREA AN R TR
HTOPEIIRE IR MEEAKE TR, SEEEGEMETHLS
TEERBAT MR O OB 5 B R 5 I IR AE A 55 D) Bk
Fo M2 LM RIMER R AT IR BRAR 51 AR ML R RE AR ZhRE 10
AL, REAZUHOPEIRME R mRRINE. B, @it
BB SR 2 AR R AT T AR N R, N R AR &
PRGN AR A o B ekse ™. Rz, miRca a5
SR IE S R M R IR O BB T, AR, B
thE . BRECED A H KRS @S 2 Fog e em Rl &
SERFA I RAE D, Hrb, MR AR — R,
FEET PR RF RSN E A RGILF RIE TR R
AR RS RO . TR 2 ATt I 7 5 T 40 1 R 4
R A 1 1% B W ST 20 R AN s B £ E 2 =E = g W 7
M, R AL 5B RGN R EER Y, H
PR, & SRR AR RN LA 2 Jo i B AA A HH B A AR .

WFFERET E, B E R EERIEN . LRI,
SREYIRRE, KERAB QS HIZHEL, SRR E EE fr A
SEEINE. MTEEERERYETET, SRV KRB
WEELE RIS, Mg RE —MERERNEL=Y, 25
PUARTE AT e AR 2022, Bk, 8 KT LhEi kg,

Fik: SETARAMLL, °P<0.05 SO0ETIE + ERRCEHAMLL, °P<0.05;
550 Y + @ e R AL, P<0.05: SNV + mSRE + iR
EARH ML, P<0.05

F< 10 | BECREZRZYIXT U0 E YIRS AR TR & KR MLIE 3708 A B R 14 WL
fif§ 5b IK SEHI RN (xts, n=10, pg/L)
Table 10 | Effect of alcohol extract of Morinda officinalis on serum
tartrate-resistant acid phosphatase 5b level in ovariectomized rats with
high-fat diet

B[] BFARL OF S D) Bk + IE GREDIER + E R IR IR + = e
IR EA [V ¢ WA+ R EE
VA
TR 18.357+0.176  18.402+0.214  18.341+0.221  18.422+0.189
TG 4 & 18.45730.205° 24.135#0.186° 25.343:0.210°  23.856%0.195™
T-Ti)5 8§  18.56520.197° 23.892#0.218° 24.987+0.216™  23.135:0.168*
THE 12 ] 18.6740.221°° 23.941#0.238° 24.044%0.193*  22.994%0.201*

Hik: GIEFARALALL, P<0.05; 55T + ERUCAULMILL, °P <0.05;
AR + GRS ALLL, P<0.05, SNALLI + AR + ELR
BEER4LARLL, *P<0.05

D BE R BRI SR AR R T RE s AT RO A AR T S
THLATED R EREERUI, EECRBERYIGER &
HOVHEK AR R AR R 2R RIL: Ml TERS Y
HUAAE AU 9%, ELEROR B4R ) th e s LR 3R SO R
SR FRIE AR A2 R AT -

2 J IR (0 R AR AL IRSOR ] J T 5
ARBURIEE R, I I R g3 3 75 i A B A R 2
5o RANKL/RANK/ B GR35 G A2 Kt BB A0 AR B 41 LIk
RAE LIS o R 3 % RANKL 38 HT o Al i 2 2R
Herft RANKL 7] 55 RANK &5 6, ST (2 2 A5 AU i 1, i
B, R A T, TR AR T BT RANKL f L
BAER . MEBGR TRIBHLA & (R R RE, JBLEH
o v/ S R INC N & N I N R ST S 7S Ak N
A, BRI RS RANKL B HUERAE TR 0, 4 S B E
L R 385 Y [ M R SR T LA
BRI R i, FRARAPE R Y & &, MLk v R 1
I 11 P T 982 3 X Aok o Y A S AR I R A A IR A,
S ALE S5 A SRR, HUARMESCER 7R, HETT B
TG FAE LA r ) 5 B 5] 2 g FRIAT 3 L AT R A AR
BUAAWHTOIESE, R AR T H A8, 3R n] B k]
BARRIT B A0, RIS ST 4k, T e B 4 A
HANML, PG R RO T R A Y U 3 0 U
RANKL/RANK/ 5 {5 3 REER LI =7 S5k, JUilia iR
VBT Iy Sb A R 4B I 20 9, RE R S VK 1) S IR
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MOVEYE, MBI L 5 B B A AR — . B R
VU R R A 0, PT AR PN B BB 0 e 9t
KB, T UIBRON SR SR MERGR LT, HR Bk
XF ORI IR AL U 55 PR 0 B DRI R RAE I A, R
HUAXT R R I 73 WD o T 2R AR RIE I P8 IR A,
TORVIER)E, MR T AR, e SR s,
PR AP Bl A L PR 3R 2 A B B AR S o T B 55 )
B JE AL Ak v e BRER S BB RSO 1 T i e 0 0 o, R
WSR2 KT BT [Hk RANKL, B 45 38 K LiF A BR R
WEmRHE Sb RIBLIRIUNTHm @S . MAEHEL, BERE
SRS T BRI AR AL, AT I (e SR & 3R A KA
T 1EEG e R ERAIRIL, [RS8 2 AT DU &
B G RAE EE A P I T TR OR A AT R
EACNEL il D G RN £ SN P o e S il =g
FEGEPER T B, B BLEF5 3. RANKL, STl A R IR 1k
WL Sb IR BERIFRAR, 53— TN sg i R R M R e &
A BT A AR .

LR, JEER AR S R AR ML 5 AL
FOW TP E A M 0. EEOREER Y SO R 2 A
P FR KT — 5 T AT S AL B SR DI A K R IR A R, )
73 Tt R e DAL O SRR S SRS AR e A RS S B A
R . R ECR BRI AEYS bR 25 09 BLOC R h R R K
R AL, i o B ORSRVIRR 5 S B A A e
RT3

EETER: AR, ST SRR A LA IRE, W2, h,
A BAR AR ST, £ B RTINS A,

BREIE: ZLFEZXT “BNTREAHATEFHAEHALARE
(2018-S-wql7)” &4% B, FiAVEH B, B&% A HEAHALENEFe
SR 5B B Rt it AT A L IRAE,

FIZEHZE: LT3R A, EREMR L FRE TG
EABF R,

HAMRIBEE: s E2B1TKRFEMNE _ERsh LRt E
RA$ete, o5 4 20180019, 3idA2 84T HIRE EFHBEHA (£
F ML 542 F 9 H 45 H2ER) FARAE KiE. FRHDMER
AN IREE T HATRIA 05 R, A% AR KR E IR Y L5
T EAT,

SR ZMAETEREZNIHEER S (FRARE
REFEZHFSES L EGEFENLY |

NEEE: LEEMATOL2TH LR IG5 LN A LH#IT3RE
z.

NEINE: LFEZDRATING ERRFING, RATIEBOAN LEH
SIPEFEFE.

TERR: LF LA LE S ARME R RAALE T AL
L.

FFHGRENERR: X 2 — BRI L FE, RIE (Fritdt THT L)
“EL - TR - AR F XEF 407 3, ESEIIANELT,
AFAVAERT Lt B 69 AT RN ZSHE. ALY A, R AHE
TR P e, TR, #N. 42, T, k. BREEZIHK, F4
ZEI RG], ARSI AR R CIETAE AL,
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