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Protective effects and mechanism of hydroalcoholic extract of Portulaca oleracea L. on ulcerative colitis and bone
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[ Abstract | Objective To explore the protective effect of hydroalcoholic extract of Portulaca oleracea L. (POHA)
on ulcerative colitis (UC) and bone loss in mice. Methods The C57BL/6 mice were treated with dextran sulfate sodium
(DSS) to establish UC model. A total of 50 mice were randomly assigned to including control group, DSS group, mesalazine
(MS) group, low dose of POHA (POHAL) group, or high dose of POHA (POHAH) group. The control group freely drank
drinking water, while the DSS, MS, POHAL and POHAH groups drank drinking water containing DSS for 8 weeks.
Since the 2" week, the control group and DSS group were given normal saline by gavage. The MS group was given MS
(100 mg/kg) by gavage. The POHAL group and POHAH group were given POHA (1 000 mg/kg and 2 000 mg/kg) by gavage,
respectively. Body weight and disease activity index (DAI) were recorded and calculated every 2 d. On the 56" day, the colon
weight index, liver index, and spleen index were calculated, and the histological changes of colon were observed. Serum
levels of bone metabolism markers and microstructure parameters of femur were detected. Results Compared with the
control group, the DSS group showed significantly increased DAI score, colon weight index, liver index, and spleen index (all
P<<0.01). The DSS group exhibited significant pathological damage in colon tissues and significantly increased serum levels
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of osteocalcin, C-terminal peptide of collagen type [, and tartrate-resistant acid phosphatase 5b (P<<0.01). The bone loss was

significant in the DSS group, manifested by markedly decreased bone mineral density (BMD), bone tissue volume to tissue

volume ratio (BV/TV), trabecular bone number (Tb.N), and trabecular bone thickness (Tb.Th), and markedly increased bone
surface to bone volume ratio (BS/BV) and trabecular bone separation (Tb.Sp) (P<<0.05 or P<<0.01). Compared with the DSS
group, the BMD, BV/TV, Tb.N and Tb.Th of the femur in the MS group and POHAH group of mice were all increased (P<<
0.05 or P<<0.01), the BS/BV all decreased (P<<0.05 or P<<0.01), and the Tb.Sp all decreased without significant differences (all
P>0.05). The above bone microstructure parameters in the POHAL group showed no significant differences compared with
those in the DSS group (all 7>0.05). Conclusion POHA has protective effect on DSS-induced UC and bone loss, and the

mechanism may be related to the inhibition of hyperactive bone metabolism.

[ Key words | ulcerative colitis; Portulaca oleracea L.; dextran sulfate sodium; bone loss
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/N (IREE 20~25 g) I ABTHFIRSE S SR
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WA (0 00) Ry BEE, 7RISR A e ) R BH A, 30~
60 s P S (0 0 55 BHE, 3 min YR 244 00
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#1 DALTSHHRME "
Tab 1 Scoring criteria for DAI o

Score Body weight Stool consistency Fecal occult blood
loss test
0 None Well-formed stool Negative
1 >0%-5% Loose stool Weakly positive
2 >5%-10%  Mucous stool Positive
3 >10%-20% Mushy stool Strongly positive
4 >20% Diarrhoea Gross blood stool

DAL Disease activity index.

1.7 SBFAFIIR SR 56 K, PMREEE 12h
JEd 50 mg/kg FEIE ST 1% G H2Z- 8RR,
HCHIR HIE 75 ok A I i SR FH SR A3 742 SR BB o KB
L4385 S R G 1 406 110 g 7k AT i R 2 3 T 4 I,
W KAL), FREH . BB mTEE
FRERA P BCE Mk, BR 2S8R BRI 2S5 5 I A5 A T
K, T EJT 1 em &b —/NER 445

B 4% Z KRB R EE, TR IS R A
ARG HCE T —80 CTRINAE# .

1.8 ZMHAHELERMRAFTENES A
YIRS . 7K VEJS 4T H-E e, WiKE H, 7658
s FEE, WG LI AAE . MRE SRR IE 1)
DSS 75545 I 46 VEAM b ST s e ER A 0
PRI ARIE WL 2.
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Tab 2 Histological scoring criteria for colon samples

[10]

Score Percent of involvement Crypt damage Depth of inflammation Ulcer
0 None None None None
1 >0%-25% Basal 1/3 damaged Mucosal epithelium 1
2 >25%-50% Basal 2/3 damaged Mucosal lamina propria 2
3 >50%-75% Only surface epithelium intact Submucosa 3
4 >T75% Entire crypt and epithelium lost Transmural >3
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A E % (bone mineral density, BMD )
AH XF B 4K B (bone tissue volume to tissue volume
ratio, BV/TV) | BRI/ HAF (bone surface
to bone volume ratio, BS/BV ). ‘B /NE%{( trabecular
bone number, Tb.N) . ‘& /) 42 J& [ (trabecular
bone thickness, Tb.Th ) M /N B (trabecular
bone separation, Tb.Sp) .
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Fig 1

POHA attenuated disease activity of DSS-induced UC mice

A: Changes in DAI score over time during 8 weeks; B: DAI score at the end of modeling; C: Colon length; D: Colon weight index (colon
weight index=colon weight/colon length). =10, x+s. P<0.05, "P<<0.01. POHA: Hydroalcoholic extract of Portulaca oleracea L.;
DSS: Dextran sulfate sodium; UC: Ulcerative colitis; DAI: Disease activity index; MS: Mesalazine; POHAL: Low-dose (1 000 mg/kg)

of POHA; POHAH: High-dose (2 000 mg/kg) of POHA.
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PIFRAR A0 AL, JCARAE AN ML E (&I 2A) o DSS 4
SEIAEE 2 AL U R S e s IR 5, FF
A 2 AR MR AR R 8k, FZ AR

BRI MR (F 2B) o MS 4145 % 351218
IR BN, BTk RN, R HE A P,

JE FEAYA /b RAE AN MR E (18] 2C) o Ik POHA
2. =5 POHA 5 AR5 T Ak, R iRHES ]
BT, MR T ke (Bl 2D, 2E) , 5 MS
HAR L TC S X . SXFRRAL [ (3.104£2.23) 43 ]

AL, DSS L= [ (12.941.79) 43 ]

W (P<0.01) ; 5 DSS 4L, MS4H[(4.80+
1.40) 43 ] . fRPOHA 4L [ (5.60£0.84) 73 ] . &
POHA 41 [ (5.10+1.60) 43 | Z5in 2 4l 2E 43R
& (#P<0.01) . %55 H-E Y (o FI4 415040 45
WKW, POHA FIMS AR FE T DSS S804
J B RN IR 5 5 A 20 121

2 POHA H# DSS FSH UC /NRHEHARFHR G
Fig2 POHA reduced colon histological injury in DSS-induced UC mice

Representative images of hematoxylin-eosin staining of colon tissues from control group (A), DSS group (B), MS group (C), POHAL

group (D), and POHAH group (E). %: Ulcer; A: Crypt absence; 9 : Inflammatory infiltration. POHA: Hydroalcoholic extract of

Portulaca oleracea L.; DSS: Dextran sulfate sodium; UC: Ulcerative colitis; MS: Mesalazine; POHAL: Low-dose (1 000 mg/kg) of

POHA; POHAH: High-dose (2 000 mg/kg) of POHA.
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Fig3 Effects of POHA on liver index, spleen index, liver volume, and spleen volume in DSS-induced UC mice
A: Liver index (liver index=liver weight/body weight X 100%). B: Spleen index (spleen index=spleen weight/body weight X
1 000%0). n=10, x+s. "P<<0.05, "P<<0.01. C: Representative images of liver. D: Representative images of spleen. POHA:
Hydroalcoholic extract of Portulaca oleracea L.; DSS: Dextran sulfate sodium; UC: Ulcerative colitis; MS: Mesalazine; POHAL:
Low-dose (1 000 mg/kg) of POHA; POHAH: High-dose (2 000 mg/kg) of POHA.
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Fig4 Effects of POHA on serum levels of osteocalcin, CTX-1, and TRACP-5b in DSS-induced UC mice
n=10, x£s. 'P<<0.05, "P<<0.01. POHA: Hydroalcoholic extract of Portulaca oleracea L.; DSS: Dextran sulfate sodium; UC:
Ulcerative colitis; MS: Mesalazine; POHAL: Low-dose (1 000 mg/kg) of POHA; POHAH: High-dose (2 000 mg/kg) of POHA; CTX-1:
C-terminal peptide of collagen type I ; TRACP-5b: Tartrate-resistant acid phosphatase.
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Fig5 Effects of POHA on femoral mass and microstructure parameters in DSS-induced UC mice

A: Quantitative analysis of bone microstructure parameters. n=10, x+s. "P<0.05, "P<0.01. B: Representative micro-CT

reconstruction images of femurs. POHA: Hydroalcoholic extract of Portulaca oleracea L.; DSS: Dextran sulfate sodium; UC:

Ulcerative colitis; MS: Mesalazine; POHAL: Low-dose (1 000 mg/kg) of POHA; POHAH: High-dose (2 000 mg/kg) of POHA;

BMD: Bone mineral density; BV/TV: Bone tissue volume to tissue volume ratio; BS/BV: Bone surface to bone volume ratio; Tb.N:

Trabecular bone number; Tb.Th: Trabecular bone thickness; Tb.Sp: Trabecular bone separation.
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