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[Abstract]

A Review of Combination Effects and Adverse Effects of Yerba
Mate (llex paraguariensis) on the Treatment of Obesity

Jae Hyun Ahn, Min Ho Lee, Seung Hoon Lee, Do Young Choi and Jae Dong Lee’

Department of Acupuncture and Moxibustion Medicine, Graduate School, Kyung Hee
University

Objectives : The aim of this study is to review the combination effects and adverse effects of
Yerba Mate (llex paraguariensis) on the treatment of obesity.

Methods : Four databases were searched, including Pubmed, National assembly library, RISS4u,
and NDSL, for studies published before March 31, 2016 using the keywords ‘yerba mate’, ‘llex
paraguariensis’, and those related to ‘obesity’. Clinical trials, and both in vivo and in vitro
studies were classified according to the following categories: publication year, nationality,
types and composition of test compounds, combination effects, adverse effects, and safety.

Results : A total of 16 articles (14 clinical trials, one in vivo, one in vitro) were included in the
analysis. Combination effects were reported from six YGD (Yerba Mate, Guarana, Damiana,
Zotrim), five Meltdown, one Shred—matrix, one DBX (DymaBurn Xtreme), one XSlll research
study, and adverse effects were reported from two YGD (Zotrim), four Meltdown, one Shred—
matrix and one MetEF research study. YGD and Shred—matrix increased satiety while YGD
and MetEF had adverse gastrointestinal effects potentially due to guarana. Meltdown and
Shred—matrix increased energy expenditure and fat oxidation and had the adverse effects of
increased heart rate and blood pressure due to the thermogenic effect of caffeine and yohim—
bine. DBX increased resting energy expenditure but no difference was observed in respiratory
exchange ratio. XSlll reduced body weight gain and food intake more than each of the extracts
did on their own.

Conclusion : Taken together, the combination effects and adverse effects differed according to
the composition of test compounds and the ratio of ingredients. Multicomponent approaches
should be used for treating multifactorial diseases such as obesity. As a general conclusion,
there is a place for a combination of herbal components including yerba mate, based on the
principle of Kun—Shin—Choa—Sa for the treatment of obesity.

* Corresponding author : Department of Acupuncture & Moxibustion Medicine, College of Ko—
rean Medicine, Kyung Hee University Korean Medicine Hospital, 23, Kyungheedae-ro, Dong—
daemun—gu, Seoul, 130-872, Republic of Korea.
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(n=48)

Results from search formula Other resource

(n=2)

Excluded (n=43)

- Duplicate records (n=3)

A

- Yerba Mate used alone (n=32)
- Irrelevant records (n=7)

7 full-text articles
were assessed

- Review literature (n=1)

9 records included by

«*

references
16 articles reviewed
- In vitro study (n=1)
- In vivostudy (n=1)
- Clinical trials (n=14)
Fig. 1. Flowchart of study selection process
Number of studies
5
4
5 B Number of
studies
1 -
0 =
8938388583 2d0mS8
leR=R=R=R=R=R=R=Rk=R=R=K=EK=E=Ek=]
NNNNNNNANANNANQN
Fig. 2. The number of researches of yerba mate compound for the purpose of treatment of obesity analyzed by year
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3. ERF0=E 57 H FEEE (Table D

1671¢] =2olA AdE EdFAqES 67HA% e
YGD(Yerba Mate, Guarana, Damiana $F ; Zotrim)
A+ 68, Meltdown 5%, Shred—matrix 2%¥, Dyma-
Burn Xtreme(DBX) 13, XSIII 1#, 7128]3 Metabolife
Ephdra Free(MetEF) 1501214. 7t EFEY 13
(tablet) &2 174 (capsule)d vte| ] S3F3t s E3t
Fod 2459 &5 ¥ £ 2 sk

671 EFAEY HAAEE F ke H3Fod

Table 1. Composition of Test Compounds

23] oF AHEE A EAEHAT.

1 A3} 52KHGreen tea)”} Shred—matrix, DBX, XSIII,
MetEFol| A 43] AME-E %l oW FolghHGuarana) 5=
0] YGD, Shred—matrix, DBX, MetEFo|A] 43], 7}#|<1
o] Meltdown, Shred—matrix, DBX, MetEF 43], 113
(Pepper)7} Shred-matrix, DBXOA 23] 2|2 2341
(Yohimbine)®] Meltdown, Shred—matrixo|A] 23], 3
& "1Z2]4|°]E(chromium picolinate)”} DBX, MetEFe]|
A 23] AREE YITHFg. 3).

Test compound Capacity of YM*

Combined materials

YGD (Zotrim) 112 mg Guarana(95 mg)., Damiana(36 mg)
Anhydrous caffeine+alpha—methyl TTAT+cAMP? (317 mg) Yohimbine
Meltdown n.r (9 mg) Synephrine HCI(20 mg)
R-BMPEA'+N-methyl-beta—PEA!(138mg) Methyl-hordenine HCI(20 mg)
Shred-matrix nr Anhydrous caffeine(50 mg). Guarana(100 mg). Green Tea(70 mg).

Yohimbine HCI. Cayenne Pepper Fo—Ti. Eleuthero root.

Anhydrous caffeine. Guarana. Green tea.
Black pepper. Chromium picolinate(100 mg).

DymaBurn Xtireme(DBX) n.r

L—carnitine L—tartrate(200 mg), Pathothenic acid (17 mg). Salvia sclarea,

Raspberry ketones. Capsicum Annum. L—tyrosine plus. Salix alba. Gin—
ger. Fucus vesiculosus. Panax ginseng.

XSlII 0.5 mg Green tea(5.33 mg). Coleus forskohlii(0.17 mg). Betula alba(0.5 mg)
Proprietary blend(1132 mg) of caffeine, guarana, green tea, garcinia
MetEF? nr* cambogia etc.

Chromium picolinate(150 pg). Potassium(30 mg). Calcium(50 mg).
Sodium(60 mg).

*2YM ! Yerba Mate,

T: TTA : tetradecylthioacetic acid.

¥: cAMP : Cyclic Adenosine Monophosphate.
§: BMPEA : beta—methylphenylethylamine.

Il PEA : phenylethylamine,

1: MetEF : Metabolife Ephdra Free.

* 1 nr i not reported.

Number of test compounds containing each

component

w

N

=

4III
0 ..l

Green tea  Guarana Caffeine

Pepper  Yohimbine Chromium

picolinate

B Number of test compounds containing each component

Fig. 3. Number of test compounds containing each component
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1) in vitro (Table 2)

16H9] =& 5 in vitro 975 1H L2 Santos 522
AATA|E A 3 (pre—adipocyte cell line) 3T3-L1
AN Eo| A 2] A -AXYA (adipogenesis)S B7F8Ft, mhe],
YGD, H2AH|ZEE(resveratrol)S ThFet o2 o
EE2 0%t 37} uhH| +resveratrol, YGD+resveratrol
< BRI 2 v ustginh AFAY dA e B
7] $13ll 214 9] £4& & 4= 9= Oil Red O BA1% 3t Al
3£9] ZA A ¥ (Triglyceride) T HAHE A3
S} A2 PCR(Polymerase Chain Reaction)2 X214}
ol Tolates AR HE A=E SHSH

Oil Red O BA" oA utel, YGD, resveratrol ZHzt
150 #g/mL, 100 zg/mL, 10 zg/mL2] g3FolA A - YA
AAI7} Fol8kAl Ueh resveratrolo] 7Hg W w2
A AAE dAISHAT. vHE +resveratrol, YGD+
resveratrol 55| A| 2|28 AA Y A7t 7M=&
Al Vel

TG g7 E4 ¥ oA= resveratrol -8%0] 30 zg/mL
(p<0.05% WE} o ¥ 852 10, 20 pg/mL (p
<0.0DollA] th=tol| B3l F-ofstA RA vretsith ELt
E3EoFo| A ulg| + Resveratrol?] €3] 200 : 10
pg/mL (p<0.05)2t} 150 @ 10 zg/mL (p<0.0D A,
YGD+Resveratrol®] €3] 150 : 10 zg/mL 2t} 100
10 pg/mLellA TG ol B WA St olet 2
o] utH|, YGD, resveratrol] 8] v]gato] TGE] g
Fo] Fasls AR HolA| Ysith

A& Aol Toldh= FAR} 8470 5 vlEl= 1070E =
A3} 0™ YGD= 1470, resveratrol> 19708 24313
o}, YGD7} ute| 2t} o W2 RS 2 -SG5
29 §427 ARtk HollA] vtEH|e YGD= A 4A4
o] oA FU3 FR2 FEHAS HH T ET,
Resveratrol vlE|u YGD7} 2&5}HR] &3t 8712 ¢4
AE A5} resveratrol> B} ZTLAQ HhHo 2
AAR ol Tofsteint. F3A Edof tiet HFo] Al
9] A= GER A9 AR 2TE H o

2) in vivo(Table 3)

16H 9] =& 5 in vivo I+ 1H L2 Krotkiewski®
52 utg 0.5 mg, =4} 5.33 mg, YL ZAZE
(Coleus forskohlii) 0.17 mg, A &5 0.5 mgS
47 GERofg 1t} 99] 4717] 3| BE BIE g XSIIT

6.5 mg AT AT ST 4452 HekES vl
w3k, FHolA FoE Ao FF2 AolA Fols=
FE 71E0o2 stof AL Fholoh, XSIIT E-§- A upe|
£ A2F wA] dEFodzel vjste AT S0 9
SHA A Uehgen, 528 Al 9dt YA d5Foidt
o B|3}o] XSIIT 58 A S4A37F 231 A48k
ojo 2 Ate EHFoH ME TE FH FEE Al
A ARG 2l Aoz e 4= Qlrk

3) LS (Table 4)

16H Y| =& 5 14¥Ho] AL on 1 5 Fa-8t
< A% 299 AFE AQlg 1299 AtollA gt
35 248 221X+ YGD(Zotrim), Melt—
down, Shred—matrix, DymaBurn Xtreme(DBX) <

A= A3

M%F

S

(1) YGD(Zotrim)

58] YGD(Zotrim) AF+SolA thi& A A= 4
(Body Mass Index; BMI)7} 25014 30 Ato]9l k7o) 7}
AF ATE o2 AAsHct, vlgto] tigt aak= &
AFH Y Az Qe Helsl= A A4S TR R E 4
et

Andersen 59| A4 9] W& wiEAIZHGastric
emptying time)©] YGD 374& 58 A|(58 + 158)7} &
AR 378 B8 A(38 + 7.68)Htt {ol5HA AAE
AUrHp=0.025). o|& 1] A dFH7H Algt=]o] 104, 45
A 7L YGD(H A4 374) 58 Zat S E B8 Al (v
A 3e) Hot AlF il o weked, 12709 F¢t
FEZE o] $ol| = Hat AlFo] 73 kgollAl 72.5 kg= R4
=k,

Ruxton®] A-1E2Pojx= 35802 AEAE AHE-
sto] AFiAAEo] YGD(u A1 2~3%) B8 & =qt
o) S7kek wjarEe] A w71 AL g1l e o]
23t 24 Hste] A= AlF, BMI, 8|9 Ed¢ 9%
o] E7} ZAastgrt 20079 9] AFHME BES 5
Tt o] Fof| = o] Ao A& E=AE AHET] 93] 6
T B o]F A& B o f= Pt AAE AA6)
A skem 735 F 12785t0] 1054744 YGD E-8-2 ]
&g}, E-8-2 $U% o] Foll= 58 T Y W} vlwst
of YL £1 i1 EL2 F7Ieto] B8 T Foll= &
A7} A& EA] et

Harrold 5772 YGD(oF, A4 414 37%) et =844 &
# -4 (Soluble Fermentable Fibre, SFF) 5 g &
550 2 B3HRo] A9 Al&at SAH | gt aat
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£ 2317 3¢tk YGD 54+, SFF 243, YGDS}
SFFO] EtRold, 12|al 202 tHro] AFslq]
t}, YGD7} EA18h= #ollA YGD7F EAI5HA] b= o]
v]sle] Z2e AF7117.3 % T4k, SFF7F 245}
£ oA SFE7FEA81A] gz ol vlste] ZEe] 43
7}11.7 % 7+48ke] YGD7} SFRRETH 2 Ee] AFHE o @
o] Agst3ict.

4] Agof 9lojA SFF TEFo] Alofl= ot 24
O] e {OI5HA ZhastA] AR YGD B9 Al
o= thxtel Blal LA Ao 2 2](High Fat Savoury,
HFSV)9} 1A% o S-4](High Fat Sweet: HFSW) <] 4
glo] 744319 o™ YGDE}F SFFE] E3HEo] Ao thz
ol H]3 HFSV, HFSWERE oh 2} A AW & 5-4] (Low
Fat Sweet, LFSW)2| Ae|7}x] Zhastgict, Al&ou} 4
28 M= 25 YGDE} SFF E3HEo oA 71 WA
LrEbsiTt

(2) Meltdown

5H 2] Meltdown A7 25 A1 A A4S
o2 Adste] F2 o U] LH|k} A ALY M
3 @A f3Kthermogenic effect)E 43t

Jitomir $2%} Hoffman 5% < Meltdown 374& &
£ A% ofA] &H]%H(Energy Expenditure ; EE)2] ¥
3te} &5 w3h8-(Respiratory Exchange Ratio; RER,
Respiratory Quotient ; RQ)¥] H3lE 4314t} &8
WEEL 5719 oAlEtEA FE FUIH ALl Fo R
U gholth, Meltdown E-8-0] placebow-e] H|3| of
YA 2H[FE {o5HA STkl EEuehg-2 /95t
Aastgon TEWEY HAE ol AL ERE &
H] == 2227} oAl 3ol Yk Bt

Bloomer 52 Meltdown®] @3 7t Zol19] 5%
(Norepinephrinne ; NE, Epinephrine ; EPI)&} 22
F(lipolysis)e] A EEZZ3I FE|ME(glycero) Tt F-2]A]
WA Free Fatty Acid ; FFA), Z12]3L o 2] 4H|o|
gt GgFol gl wt 20| 7 =A% T A&SAIHS
st F ol A st A HAP AE2 107
9] FAS At 2 Meltdown 3E 8 & 90& 59t
o] Mgk ESAstgon, & WA AH-L HA 1081} o
A 1082 S 2 Meltdown 374E B8 & 6A|7H 59t
o] ¥sts Aot F AFlA BF NE, SZAIE,
FFA, v A anlgko] o814 $7Fst3l e EPL=
A Ao ATtk §-o)sHA F7Fstitt. NEZ EPL= A%
AF iAol Tofdh= o 7HA] 3EEE S 7MY 285 A
2 o]& 53l Meltdown?] £-8-0] A%} A=

=

or

l

T
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ST 1= 22 ERlskgint, ARA Aol A Al
Z71= utg|, 23041 TTA(tetradecylthioacetic acid)
O] 3] o3t AMoletar WEHT, Fi AdE Fo of
A& ZFEIRE Aoll=E Z2 2t e eH 6417
TR = A7t A|&E i,

Rashti 5722 223 € 9] Meltdown 140 mlE 30&
HAE T 70 ml¥ v EE 3 A 7]E9] s H
2 AAPS PR G A7 oFshA ERH(< 18 %
Zo]) ekZ9] Aot B8 Hio] Y Ao gk
F= A0 E Aoyt

3}
@

(3) Shred—matrix

Shred—matrix 93+ 18 22 Alkhatib %2
Shred—matrix 374& 58 &0 HYPst4S of A7}
7t SHEEA B} 3089 &5 Ao AHAF Ak}
(Fatty Acid Oxidation ; FAO)E &73I%lth &5 H(3
AZEe] FA] o] F)olli= SR E T Bl wste] 28 % /5
(p<0.05), %5 Zo= 26 % (p>0.05) AFs3dt] 25 &
o= F7Fote A HAAT FY3t S7H= o 3l
0|23t FAO2L] 571= Shred—matrix E-&ol|A] A2+
08 Lyle 59 A=t Aaste] oS et & e =
3y = Q7] g2l A& Ut Shred—matrix®]
Zobzte] tigt At upE7F Al &3 2uke) A &4
glucagon-like peptide 1(GLP-1)¥} leptin®|] E3}4 0
2 23 Aof) 71903t Ao & Bkt

(4) DBX

DBX dF= 1#2 2 Outlaw 529 A7oA DBX 2
W& B8 47 5 T4 A] ol R] AH]F(Resting En—
ergy Expenditure, REE)2 37} A7 RERl= #-2
g 37t gloith RER2 5719 ojAtseta & 3719
Ab2e0] kO & UHe Zho 2 RERO| WE4E B4dtER
o} Ao 2 RE AH|EE ZR27) goptit), uhEkA
DBX £ A] Yehd REEQ] 57H= AW Alslof 7]Qlgt
o] oft},

4) AUX| E1}

EEo o] AJUA] Bi= | oA AA|SHC

Harrold 522 YGD¢} SFFQ] E3FE o7} 9] wll&Al 7k
9] A%t AR BIHE UERlo] A= Z2e] AFH e 7
20} A1 8.9] A5} T o] Al HT} S = of LRl
Attt

Santos $22] QLo A= resveratrol©] BHE|Y YGD
o} B3tRol o] Ao Todh= f-A%F 2EE 53
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A A EE B Ao ol= AlHA| Ay} 285t
T AlAKRITE

Jitomir $22 E219] Meltdown H7-2} 71|21/ of| =]
E2H150 mg/20 mg) EFES AHEEH AP0 4 REE
9] Z7F -4 vrelhd AlZES vlasteltt, 7H 1/
HEgt T3E2 E§ 1808 &, Meltdown £-§ 602
T oIzt F717F Ueh Meltdown -8 A| REES] 57t
7} 1208 47 FEE Jth Meltdowno] HER A (8-
agonist) SFHES FSEAL §lof 9ot 22 ARE 27
Ao R AP,

Hoffman 522 Meltdown¥} B8] A JavaFit
#9)(caffeine 450 mg, citrus aurantium 360 mg, garcinia
1,200 mg, chromium polynicotinate mcg)E H]5=3F 21
T A tidolAl ARgEE A9} oY A] AB|ZHEE) S
7S Blustyitt, EEY S7HgFS Meltdownt
JavaFit Aol A Z+zF 29 %2} 12 %2 Meltdowne Ak
&3 Aol o EA vehgen 354882 el F
synephrine ©]2jo]] E3HFo] JEO] Jol& L olFE &
Rt} Synephrine citrus aurantium(X4)e] &S
2 YIS S 2 glon 1 aakE Fd
stsb7] Qe e ohE B4 EdFo7F B asio,
Hoffman 52| @ tollA= A=82t ol 4] v
771 5237t 9l v, 9304, 26 d(horde-
nine), TTAE 1 $E 2 AAJStaL it}

Shred—matrix® 41%] A] placebo2} Bl }to] 2|1k
AFABHFAO)7E &5 Holls 28 %, &5 Foll= 26 % 4
2ot mhERhE: T A3 o FAO7L 24 % 3473t
AT E Tt S-Lek A7 yebgt

Krotkiewski §2% XSIII¢ +A4EZ2Ql uty|, S},
EY ¢4 xAFY AR 225 47 dERo B ot
4712 A& EdFRA7F SAAHFH Y Astet Als S7HE
AASH= Hlofl T axpolzta gt 2 EE 1HY A
YA 2t A 2t 2jatobA] oA axt XA
SAGA &3t 183 A LA ae] 47HA] mAYZ LS
2 Agsigict,

AR, Gy ks FY9A ZAFE A AR,
WA ofd|dAF 112)3}a 4 (adenylate cyclase)S B33}
A|A ATPE 3,5 —cAMP(cyclic adenosine monophos—
phate)2 2] AgHE ZXAI7] £ nte| & S 224
(chlorogenic acid) A£°] 44T} 71 FFI oA A
%7 A 2 (glucose translocase)S A|SHL 79|91 A&
2 cAMPE Edfets A4F AR, upA|gte &2 =4t
FEE2 NES Hoflote 824F dAIst] 2= 5 NE
o] A FAEEE gt} ol T2 HE HE HAUSE

o] A A A= cyclic AMP(CAMP)7} 58h= ko &
7kt A Ate] n B2 E 2jo} He} Ak mitochondrial 8-
oxidation)®} @AY a7t FxlEt

EA), 2latolA] oA Bk vtE 9} Hx2EE] a3}
2 geiA gl gutolA|e] &0l AA|EH AHhe] &
3l7} o] R\ A] A ¢kar, YA FEA] G HEE
Agro] |4 E A8t ZUES LA sk S22
o] BH|E SR, TS FEA| G2 A2 et
T YY9 EH|E Z7HA7]3 28 (ghrelin) 2] FHIE 7
2AA AEE Fo|A Hrt,

AR, A A E ZA97] Gake =310 Za]ds HE
o] A|HA| Lo 2Hg-5te] 7h&3tE] 9 om YA, A8
FIH= vheE| 9} Hxbe] A& of tigh A x| &3t 7]
Qg Aolc,

Aol F2RE-Z Harshgl o Ez o A= YGD(Zotrim)
2¥ Meltdown 4%, Shred—matrix 1%, MetEF 1H &
A= |8t Table 5).

ol &+ I}Et i (guarana)’t FEH o2 239
YGD(Zotrim)&} MetEF @A-Follx= 438 A5 £
oy EWF 52 Buskieh 7H|Ql, 289 (yohim—
bine)°] 35222 Z3HE Meltdown¥t Shred—matrix
Aol Aukeet EY s 5 22 ER9sty 2
282 B s Aol Q1= Ao ¢ B-gof T
AZ dastsit,

6. 2Ty

Bahso] A| R4S B Te JFEE o2} by

& FAsk ofof| tisf whatet AFEE Sl9iTh
A E Bgt 4RO =R BE AFATZ Jito-

= o
mir 527 Meltdown©] AHh=et @Y Aol F3-E m
A A] o} QA stttal 3T Vogel 5299 Aol A
+ Shred-matrix -8 5 47| Et, I ofeld, At
A AIEGFR), 22E4, ¢FY 22EU HE, 181
NYEAEHAHDL) 2 4=2]of| |3kt YA D444
S & FO3 W3kt opd A o2 wrhE] o] 28Uz H§

© 0}A]3]
T Y

obAE Ao 2 Uelgth Outlaw %< DBX £-89]
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B, A, HAEY] 93 24 gbrka wgon

= T
Min 5% E3F MetEF £-8o0] YAzl 93& 74 %=
ohal gk,
Iv. oF

ute] o] A7r57 9 gt aato]| gk Thilo] vjad
Z| o] o R AL ik, HIRh o x| 437} ol A] 4xH]
£ 571 o 7= A AHE vRke] 2|50 jlojA o
Yz ] Fet 4H] F o] Fof| TS T A2A o o
2hA] E3HEoJ5l= herbal medicine®] @2kA ok & Zo]
t}, oo A&z 6714 B}FAEY HAEE F nEH et
o] BE3pRolof 23] o|4f AMGH =4}, bt FHHQl, AL
Z, 839 O81 3& "FTdlo]E(chromium picoli—
nate)?| 9 A8ttt

E2ks A&7 A3 (Shred-matrix), @EAY A7}
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