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Abstract : This study presents a meta—analysis research to test the improve effects of obesity and
blood lipids on Salicronia herbacea L. (S. herbacea) intake in rats. Individual research materials
were selected from database such as PubMed, Embase, RISS, DBpia, and NDSL. The Review
Manager 5.3 version was used to estimate effect size through meta—analysis. A total of 9 studies
were finally included. Body weight gains were decreased in S. herbacea—treated groups as compared
to the high fat diet groups. But, no significant effect was observed on FER, liver index, and total
cholesterol. In addition, the effect size of triglyceride was reduced, whereas high density lipoprotein
(HDL)-cholesterol was increased in S. herbacea—treated group. In this meta—analysis, the results
indicated that S herbacea have a strong effect on anti—obesity through the blood lipids
improvement.
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TE A7 FUollA folletat TdEE
w2 EAES EoF S AAS =
o2 g QUoH17]. 3T3-L1 ALAZE o]
b AFA FZE leptin I resistin A4
AA713l adiponectin 348& F7HAA  H|TH
HATA dgo] gt 7548e M o=
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Fig. 1. PRISMA flow diagram.
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Table 1. Characteristics and variable of study
Author Year  Publication  Analysis object Variable
Bang et al ST Body weight gain (g), FER, Triglyceride,
[25] 2002 Journal o1\ gy 5%, HDL-C, Total-C
Joh HH 2019 Thesis HFD FER, Triglyceride, HDL-C, Total-C,
[26] ! HFD + SH 5%  Liver index (g/100g BW)
. Body weight gain (g), FER, Triglyceride,
Kim et al HFD _ - ; ;
[27] 2006 Journal HED + SH 4% I];I\)?/; C, LDL-C, Liver index (g/100g
. Body weight gain (g), FER, Triglyceride
Kim et al ST _ - . > ’
[28] 2007 Journal ST + SH 20% I];I\%q C, Total-C, Liver index (g/100g
Kim et al ST Body weight gain (g), Triglyceride,
[29] 2008 Journal o1\ G 016% HDL-C, Total-C
. Body weight gain (g), FER, Triglyceride
Kim et al HFD _ - ) . ’
[30] 2015 Journal HED + SH 5% I];I\)DV} C, Total-C, Liver index (g/100g
Body weight gain (g), FER, Triglyceride,
][“;le] et al 2012 Journal EIEB + SH 0.5% HDL-C, LDL-C, Total-C, Liver index
=7 (g/100g BW)
. Body weight gain (g), FER, Triglyceride,
Pachiah . HFD _ - > .
PRT[32] 2014 Thesis HFD + SH 5% II;I\%_ C, Total-C, Liver index (g/100g
Seo et al HFD . . _ B B
[33] 2012 Journal HFD + SH 5% Triglyceride, HDL-C, LDL-C, Total-C
A) -
. . . . . . . =~ | =~ [Random sequence generation (selection bias)
@ ~|@® @~ |~ |@®|~ |~ |Alocation concealment (selection bias)
® OO OO O G| ®| ® sindingof participants and personnel (performance bias)
O OO O O ® ® ®| ®|sindingof outcome assessment (detection bias)
. -~ . . ~ . . . . Incomplete outcome data (attrition bias)
. . . . ‘ . . . . Selective reporting (reporting bias)
® OO OO 0 ® ® oterbis
® .
Random sequence generation (selection bias)
Allocation concealment (selection bias) _:I
Blinding of participants and personnel (performance bias) _
Blinding of outcome assessment (detection bias) _

Incomplete outcome data (attrition bias)
Selective reporting (reporting bias)

Other bias

0%

25% 50% 75%  100%

| . Low risk of bias D Unclear risk of bias

[ High risk of bias

Fig. 2. Risk of bias for each included study. (A) Risk of bias summary and (B) graph.
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(A) Body weight gain
SH-treated
J

Kim et al 2006 13001 581
Kim et al 2015 4855 36.23
Lee et al 2012 275 013
Pichiah 2014 2684 1477
Total (95% CI)

Control
n

6 14205 477

10
6
10

32

4057 R
32 0n
436 11N

T
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Std. Mean Difference

Std. Mean Difference

| Weight IV, Random, 95% CI IV, Random, 95% CI
6 22%  -200[-361,-057] -
1 2871%  -251[37,-1.3) L
6 145%  -360[-569, -1.51] -
10 346%  1.20(:217,029) +
33 100.0%  -2.42(3.05,1.20) L 4

Heterogeneity: Tau® = 0.40; Chi* = 6.54, df = 3 (P = 0.14); I* = 46%
Test for overall effect: Z = 4.50 (P < 0.00001)

t 1 + +
-10 -5 0 5 10
Favours [experimental] Favours [control]

(B) FER

SH-treated Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl 1V, Random, 95% Cl
Joh HH 2019 047 0.021 8 049 0036 8 221% -0.66 [-1.67, 0.36) r
Kim et al 2006 2332 01 6 2348 115 6 208% .18 [-1.32, 0.95] -
Kim et 8l 2015 0129 0033 10 0.205 0.017 11 19.3%  -2.82[-4.10,-1.55] .
Lee et al 2012 013 0.001 6 015 00 6 153%  -2.60(4.30,-0.90) .
Pichiah 2014 012 007 10 021 006 10 224%  -1.32[-2.31,-0.33) '
Total (95% Cl) 40 41 1000%  -1.42[-2.38, -0.47) <>
Heterogenelly: Tau? = 0.81; Chit = 12.99, df = 4 (P = 0.01); I = 69% 4‘1 2 ; 2 4
Tostfor overal effect 2 = 2.92 (P = 0.004) Favours [experimental] Favours [control]

(C) Liverindex
SH-treated Control Std. Mean Difference Std. Mean Difference
_Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% Cl IV, % Cl

Joh HH 2019 32006 8 33006 8 159%  -158[-2.74,-041] -
Kim et al 2006 53 03 6 446 066 6 139% 1.62(0.24, 3.00] -
Kim et al 2007 422 032 14 428 032 9 191% -0.18 [-1.02, 0.66]
Kim et al 2015 652 05 10 666 058 11 189% -0.25[-1.11,0.61]
Lee etal 2012 247 006 6 258 007 6 140%  -1.56[-2.92,-0.19] "
Pichiah 2014 0.04 001 10 005 001 10 181%  -0.96[-1.89,-0.02]
Total (95% Cl) 54 50 100.0% -0.50 [-1.28, 0.28]

Heterogeneity: Tau? = 0.65; Chi* = 16.46, df = 5 (P = 0.006); I*=70%
Test for overall effect: 2= 1.25 (P = 0.21)

4 2 0 2 4
Favours [experimental] - Favours [control]

Fig. 3. Forest plots of the effects of S. Aerbacea effects on (A) body weight gain, (B) FER,

and (C) liver index.

Steich. HYHEA A= Figure 3o AIAIRE Hiet
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of ot vlgtat yste] g HHA HEE T
Zst7] Yo BAEe™ Figure 3(A)o] AAls}H
@E} ez AFl ool AlF A HF oA
10}411 Za%t A®rt "t AF9
A (Chi?=5.54, ’=46%)= &

o’ %‘&JJrOH/H 017“*40] th4 ‘whelolglont 1

ARFETA 95%9] A7t ve ¢lojank
P& A8oto] Ak

Aolagit 7HRA A4+= Figure 3(B)LF (O
of &I (forest plot)e HojFE 2o

(Chi*=40.91, 1’=85%)& o]AAo] &on 717
2]4=(Chi’=16.46, 1’=70%)= o]dAo] F5=9l
Ao Jebgtt oA Ao)agyt A A5
€ doaHnger gaiaris AEsh b

B A Az fzZ0eredkn)d
Hlg] 22A7F SMD -2.12 (95% CI=-3.05,
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1202 Zaste] SAHoz =Lt {94
(Z=4.5, p=0.00001)-& Hoj&c} Aojagol 4
2= SMD -0.94 (95% CI=-2.08, 0.21)& 4
sioy EAHcz {o4(Z=1.60, p=0.11)9]
ATt Aojage A7zt SU1s AF A
gt Aol o] AXISeH37]. BAE uie}
Zol izt stxAlelRolA & IFIE Ao
AFeFo] AT & 5= Qo) whebd gz
AF7E AT e a3t S AARIE H]
ot 9 2 At Aozt dofub wiEre] 7hejl
=Fo] Ay FEAgEe] HH =0} 7ro] HY
A A A ALl EA|7L A ste] Zke] A7}
Z75HA |oH38]. E3t @2 d4e5FE0] 4
F2 vutF o] Rughy Az zjuke] 2A7h
gt AEJo BaEQch ols At
2 gz AF7F AW A7) HukEd A
o Bt oAl &0 AUS HoFErH31].
mEba] 2 Ao EAdoAe tiEzEoz 7he
FAE 4ot W Arle] A 4 ARE
gelstazt gty A A5 F oW 29
o] EA=EY gx AFHTel #ldl SMD -0.50
(95% Cl=-1.28, 0.28)& ZAastgdout EAA
(Z=1.25, p=0.21) °Jm]&= ¢t spAE ZwhA
QI FAC FAZE Uehs Aog Hob Wil
A% FHo] JAEHL dS AS5T 4 Uk
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Tt ZAEA ko™ 7k hydroxtyl methyl
glutaryl CoA (HMG-CoA) reductase®] &4 7+
Ao] ZrAash= BhE Aol HMG-CoAol &4
S7kste] 71 acetyl-CoAC] J7I2 A|Ho]
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(A) Total cholesterol

SH-treated Control
D

Std. Mean Difference

udy or Subg ean al _Mean Weigh om o
Bang et al 2002 11941 2017 7 131.21 1239 7 125% -0.66 [-1.75, 0.43]
Joh HH 2019 389 1.08 8 418 103 8 10.7% -2.60 [4.02, -1.17]
Kim et al 2007 139.25 23.57 14 152.53 25.59 9 13.7% -0.53[-1.38, 0.33]
Kim et al 2008 6808 669 10 8413 593 10 118% -2.43[-3.65,-1.22]
Kim et al 2015 12685 2522 10 117.72 2522 11 13.7% 0.35[-0.52, 1.21]
Lee etal 2012 64.33 158 6 69.83 505 6 11.3% -1.36 [-2.67, -0.05]
Pichiah 2014 19407 4224 10 2132 6798 10 136% -0.32[-1.21, 0.56]
Seoetal 2012 50.7 236 8 4827 157 8 126% 1.15[0.08, 2.23]
Total (95% CI) 73 69 100.0% -0.73 [-1.53, 0.08]

Heterogeneity: Tau? = 1.04; Chi* = 32.47, df = 7 (P < 0.0001); I = 78%
Test for overall effect: Z = 1.78 (P = 0.08)

(B) Triglyceride

Std. Mean Difference
IV, Random, 95% CI

SH-treated Control
Study or Subgroup  Mean SD Total Mean SD Total Weight

Std. Mean Difference

' JHJM

4 2 0 2
Favours [experimental] Favours [control]

Std. Mean Difference
IV. Random. 95% CI

Bang et al 2002 121.58 53.16 7 22524 2831 7 12.0% -2.28[-3.72,-0.83]
Joh HH 2019 262 126 8 319 276 8 121% -2561[-391,-1.11]
Kim et al 2006 85.39 6.17 6 13647 8865 6 T77% -6.28 [-9.54, -3.01]
Kim et al 2007 6.18 286 14 634 277 9 13.2% -0.05[-0.89, 0.78]
Kim et al 2008 69.42 821 10 136.34 1027 10 94% -6.89[-9.43, -4.35]
Kim et al 2015 4832 774 10 6112 1563 11 13.1% -0.98 [-1.90, -0.06]
Lee et al 2012 7% 6.1 6 10417 32 6 8.5% -5.53 [-8.45, -2.60]
Pichiah 2014 46.86 1079 10 4524 75 10 13.1% 017 [-0.71,1.05]
Seo etal 2012 212 184 8 2953 203 8 10.9% -4.07 [-5.96, -2.17]
Total (95% CI) 79 75 100.0% -2.73 [-4.09, -1.37]

Heterogeneity: Tau® = 3.46; Chi* = 67.95, df = 8 (P < 0.00001); I* = 88%
Test for overall effect: Z = 3.94 (P < 0.0001)

(C) HDL-cholesterol

SH-treated Control Std. Mean Difference

-10 -5 0 5 10
Favours [experimental] Favours [control]

Std. Mean Difference

StudyorSubgroup  Mean  SD Total Mean  SD Total Weight IV, Random, 95%CI IV. Random, 95% CI
Bang et al 2002 5775 168 7 60.03 279 7 124%  -0.18[-1.23,087] -

Joh HH 2019 291 479 8 235 125 8 121% 151[0.36, 2.66] -

Kim et al 2006 2446 212 6 1833 193 6 10.1% 2.65[0.93, 4.38] ——

Kim et al 2007 574 1523 14 4862 705 9 129%  0.64[022 150] e

Kim et al 2008 4676 345 10 3662 24 10 111% 327 [1.84, 4.70] -

Kim et al 2015 5335 1701 10 4369 17.81 11 129%  053[-0.34,141] ™

Lee et al 2012 4242 147 6 3508 276 6 96% 3.06 [1.19, 4.94] —

Pichiah 2014 13202 2048 10 14117 327 10 1298%  -0.28-1.16,0.60] -

Seo el al 2012 34 129 8§ 2331 17 B 59%  757[4.40,1075] —_—
Total (95% CI) 79 75 1000%  1.65[0.64,267] *
Heterogeneity: Tau? = 1.87; Chi* = 49.62, df = 8 (P < 0.00001); I = 84% s 5 A

Test for overall effect: Z = 3.19 (P = 0.001)

Fig. 4. Forest plots of the effect of S. herbacea on (A) total cholesterol, (B) triglyceride,

and (C) HDL-cholesterol levels.

Favours [experimental] Favours [control]
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Fig. 5. Funnel plots of the effects
and (C) liver index.
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SE(SMD)

(A) Total cholesterol
0 1 SE(SMD) . 0

0.2
0.4

0.6 c ;

0.8

ot
b

=)
el

(C) HDL-cholesterol
0 SE(SMD)

1 : : : 2

-10 -5 o 5

Fig. 6. Funnel plots effect of S herbacea on (A) total cholesterol, (B) triglyceride,

and (C) HDL-cholesterol levels
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