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Review on the Efficacy and Safety of Mahuang and Ephedrine in the

Ga-Won Jo', Ji-Myung Ok', Seo-Young Kim', Young-Woo Lim'

Treatment of Obesity -Focused on RCT-

'Nubebe Korean Medical Clinic

Objectives: The objective of this study was to summarize randomized clinical trials (RCTs) that have assessed
efficacy and safety of mahuang and ephedrine on treatment of obesity and to propose better process of study.

Methods: NLM Medline (pubmed), the Cochrane library, Scopus, Science Direct, RISS, KISS were systemically
searched for clinical trials investigating the efficacy, safety of mahuang and ephedrine on treatment of obesity from

2000 to 2017.

Results: 16 RCTs met all the inclusion criteria. In most reports, mahuang and ephedrine significantly reduced body
weight, body fat mass. There were no serious adverse events associated with mahuang and ephedrine in all studies.
Conclusions: In appropriate dose of mahuang and ephedrine for healthy adult was safe, and weight loss effect of
mahuang and ephedrine was better than control group. Improved clinical practice guidelines should be developed for

safe use of mahuang and ephedrine.

Key Words - Mahuang, ephedrine, efficacy, safety, obestty, weight loss
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RES) S ARSI e S =82 79 ((obesity
OR overweight OR weight loss) AND (mahuang
OR ephedrine OR ephedra) AND (efficacy OR
safety OR side effect OR adverse effect OR

£ (2000.01.01-2017.12.31), “clinical trial’, ‘Humans’,
‘Title/Abstract’ 2 “273}31t}.  Cochrane library 2}
Scopus, Sciencedirect 734JA]oE= (2000 to 2017),
‘title, abstract, keywords’E limits®= A3}t

toxicity))E A3tk PubMed 7 AA]ol &= limits

(Figure 1).

DATABASE: Pubmed, Cochrane
library, Scopus, Sciencedirect

"

b 4

Pubmed(n=12)

Cochrane Library(n=33)
Scopus (n=159)
Sciencedirect (n=17)

:

Search word:

Pubmed: (("obesity" OR "overwieght" OR "weight loss") AND
("ephedra"[Title/Abstract] OR "ephedrine"[Title/Abstract] OR
"mahuang"[Title/Abstract]) AND ("efficacy"[Title/Abstract] OR
"safety"[Title/Abstract] OR "adverse effect"[Title/Abstract] OR "side
effect"[Title/Abstract] OR "toxicity"[Title/Abstract])) Filters: Clinical Trial;
Publication date from 2000/01/01 to 2017/12/31; Humans

Cochrane Library: ((obesity OR overwieght OR weight loss:ti,ab,kw) AND
(ephedrine OR ephedra OR mahuang:ti,ab,kw) AND (efficacy OR safety OR
adverse effect OR side effect OR toxicity:ti,ab,kw))Publication Year from
2000 to 2017 (Word variations have been searched)

Scopus: (TITLE-ABS-KEY("obesity" OR "overweight" OR "weight loss")
AND TITLE-ABS-KEY("ephedrine” OR "ephedra" OR "mahuang") AND
TITLE-ABS-KEY("efficacy" OR "safety" OR "side effect" OR "adverse
effect" OR "toxicity")) AND DOCTYPE(ar) AND PUBYEAR>1999
Sciencedirect: (pub-date>1999 and TITLE-ABSTR-KEY(("obesity" OR
"overweight" OR "weight loss") AND ("ephedrine" OR "ephedra" OR
"mahuang") AND ("efficacy” OR "safety" OR "side effect” OR "adverse
effect"” OR "toxicity"))

After duplicated removed:
Total n= 172

Publications excluded after screening the title,

b 4

Full text for detailed evaluation
(n=32)

key-words and abstract (n=140)
> Reasons:

Not related to topic (n=51)
Not RCT (n=73)

Not article (n=4)

Animal study (n=11)

IV infusion (n=1)

v

RCTs included
(n=16)

Fig. 1.
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Excluded after reading the Full-text
> (n=16)
Reasons: Not focused on obesity, weight loss

Flow chart of the trial selection process
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T Iwit FAASRE e Aole
A slel=d9
gt ApolE Hlth APaS
.57cmi0.42, 2T 0.91ecm+0.43 9
&E)=d a7 YERsit

Boozer ¢] 20023 % 7]
ephedrine, caffeine HZAE 58 oA o
Zarint 8 AT, AR A a9E 2otk
Bt AT AFEE A9 5.345.0kg, HE2T 2.6+
32kg o AAEe] it AFELS AT 43+
33kg, W& 2.7+2.8kg & UEbdth dF Low
density lipoprotein(LDL)-cholesterol <& 1 3ol A
8:20mg/dl, TNETolA 0£17me/dl 2 A 8l5tol] A
o} 5338 748 9= B$101, €3 HDL-cholesterol
2 AET +2.745.7mg/dl, HET -0.3+6.7mg/dl =
Ao A AF S, dxadie A4d 4% F
51gk ko] 7k ISit.

Boozer 2] 2001 1d°? oA 8 3t 3 72mg
9] ephedrine ¥} 240mg 2] caffeine S T3NS
o ol wla] ek AT, AR HFadtE
Bk Ht AT 2352 43T 4.083.4kg, UF
T 0.8+2.4kg il AALe] WEES
2.1£3.0%, T2 0.242.3%3A 0k BdF Aol A
= xart 8 ddol=d, 85 5
21¢] ZHa7 vEbsth

Molnar’V9] 1ol = Bigkel JAES o
2207 ¢ AolAlgEHE 500keal 7HA)@) Thol
O]E K XA (caffeine + ephedrine or placebo)E H
gsitt. AP tiFRdtel HlE AFHES
(relative body weight), BMI, Z| A% E5oA] HT}

53 g s Eoﬂq /\11‘54:,1.3_ u:]i}24 °oZ 3
FHE9 14.4£10.5%, BMI 2.9+1.9kg/m’, AAY
6.6+6.0kg AFENCH RIS AFTHEH
2.2+5.8%, BMI 0.5+1.6kg/m’, AA% 0.5+2.7kg 7+
FE Ak ATHEA7 5% ol FHaE AR
AT 81%, Tl AE 31%S3T
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Kalman ] 2000 3% ¢34 8 71 ephedrine,
synephrine, caffeine, salicin ©] X349 &S &

178  http://dx.doi.org/10.13048/jkm.17034

St AT A izl vlEl ek AT aE
Bk HAo® AL 3.14kg, AT 2.05kg
o] A|Fo] 7HEFH AT} A A W= (fat-free mass)<
oA AgdtE B ATt YEsth o=
Aol Ao 25 HE aiE ov|sit)

Liu'"¢] Ao A= A8t CE, Leptin T
o
PN

Fow, LCEwoR o] Zalaigitt 245319
PIAEE Y F 9AAEY] F57] 9, 9t
= A% A Femg Zfol 7t glolet. o] ehr] "ok
S CE Z%°A 44mmHg 7}, LCE ZLFolA
2.5mmHg 74331,

Hackman'”9] ¢1-toll M= 773 nink &S
oz 971 €7t &5 40mge] ephedrine alkaloids
9} 100mg9] caffeine®] XEgE UoJolE R 2AE
Folatglal, A3 A5 gAAEe] A g A
& H9E HoluA itk #57] el 493
NExE Agsta A, dz=a 1+ fFefvls A

+ lOmgA ephedrlne, caffeine 60mg,
o] Xy thololE BXAE Tl
om AT 7& e Adwe 571, 019471 st
M= SAA SR fromg Mzt gllar, Aut
M= AR AFol mARE W AEEd
Baseline3} Hlal A] A3 12F74H8] At A9
ol 0.78bpmtl.15% AE A d)FEatolA
2.32bpm +1.19% A% &2l

Kalman®] 200213%7 Aol A= 30m8<] H]wkel
Y ApEol Al 1497F 3 20mg] ephedrine, 200mg
caffeine, Smg synephrine®] &% Tlo]oE H A
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frofgh Wk BEEA ol

Boozer®] 200211%® Aol A= 16779 Hlvke
gGzEA A 671E7F 199 90mge] ephedrine,
192mg?] caffeines Foat3iaL, Ao B
%7, o]¢7] ok FElgh WSyt yEhA] gttt
A

Juto] Wske 1E 1k 2jolg Byt txel 4
EI SR
=T O

3292 A, ARTE 4192 J5sisith
Molnar®"¢] Aol A& nlaksl A2 327
A0 2 2057 ephedrine, caffeine EZAE Fols}
Fov] A7z Sqk Aok gy il

= wEHA Skt

=
)
10,
o
10

2) A¥IIs Hat

McBride™ = 157 2] 71733 9] 32150l A] ephedrine
12mg, caffeine 40mge] XE3E Tlo|olEAES T
o] & 1, 3, 5A%F 39| maximal QTc interval¥} <~
7] & SASIT 29 A3 QTe interval
18] 414.411.8ms, 2T 396.1£15.7ms= A8
AA AFEALL, FHFVEES HAFT 1235+
10.98mmHg, 3" 118.93+ 9.62mmHg= A3 A]
Ao a3t vl

Kalman®] 200213*"  ¢lftellA  Aluba= &9l
EKG, Doppler A1Z253 A4 A3 djxat9
A8 7150l frofvlsh Wzt YehA itk

e

>

SU

w10 WsE yehA skt 5 AxeE
A AT A7), 44 e, dse AE
A%, ZF 2R M3 /ol A E BE ¢l
q ephedrine &89 EKGY frou|gh Wsl= 1B

ALEHA eggror FAde] fiE Sds fSih

b

3. EUMBISHY XE WS
HAE RE AFAA 7L A7 A

F(AST, ALT, BUN, Creatinine)®] -2]m] 3+ W3}l=
HuxA] kot Xd ## $H(total cholesterol,
triglyceride, LDL-cholesterol, HDL-cholesterol)$}
g9 ## A E(glucose, insulin, HbAlc)ES 2

3 S A=A
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4. WA SEAL

Had BEHZAE YR ephedrine®] w71
PRA-E3 FEE Sl HFAE] T4
Fzhee B Eoh A dd, T, WY W,
A, TE, A3EH, & 29, W], ¢ vlE 5ol
RIAL -t S Arste] RS THE A4
Lol FAge glditt

5. Otgt & ephedrine?| H7|%&

wks} Bl ephedrine -8 o]% 2-3Y o A
o7 dojub wkgEd diE AyES wE By
S5 TH(Table 4).

Vukovich®= 87 ¢] & x}ol| 7] ephedrine 20mg,
caffeine 150mgs 7ol § 3A1KF 52t 15% 1H4

o= Weh, Wure ZYach 34U F ks

= ATl AlF A\l 22.7+45.5% ‘&5t
AL TS 8.9+22% ee Blth Aurge]
e 4ee 12085E Uehga Ux] 237
Heeh FAEAT AR Feke] Ak ks
Aol A 12.6+2.8bpm, 22.7+£5.5%, UlZrolA
5.6+1.7bpm, 8.9+22%3itt. AFe] FF7] Y
& 3AZE B 9.1222% AEEI HERTe
1.942.9% “&53tth #5571 sk e AF
ol A 3AIRE W A S50 ARl M e 5

7] et AS5S 104+2.4mmHg, 1.9£2.9%% 01

%78 1.6+2.8mmHg, 1.9+2.9%¢] A<5o] UE

sk ol$hy] "ok Wshb yEehA] ettt vt

A9 304 59k FA7] oA anES AT
A

ol A 10.742.5%, DIZTAA] 4.542.5% 453kl
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AL S8l AAo® HSH FANE kA S FraAde ekdgolets T 7] SHLE o
#S =2 A&H O]r/} whEke oAl AHA A skl om, 53] bdAl SWoll A= short term ¥}
S 7 kA &% 9 Fo] 27l AT 78 long term .2 L}0] 2-3Y o|uj2] ©r|7hel| Yo
of 3ol le B ratal 7 ml=ol A= A Fl = ARSI 25 o] AEHH o' wiEs B8
S AR $hS AR whske] FaAd Y kA SIS o Yehe WskE 7tz 24, Eskeloh
ol gk 1ol F=3AaL, el E npst AL RCT 759 Wt AR 71k 270E~670€
ol gk x5 A3le] mFe Fejsict. 53] vt olm 71AAQl At Ato] Yl= AT HAS o
9] obxAd 3} ##3stA, 2003 W= FDACIA & vl Fo R siolch wdk AAE AT AREE
go] that B3t B uME 534 ephedrined} ephedrine®] &% 20~90mg/day$lor, TjH-E
He Azt oFE o] 3o R FAHEE Ao caffeineS 8331t}
W AZAZA HFE, 1, ANARE 51 3lon, Higk x50 gk fak SUs AR, ol
SH o YIS vt o R npsko] AL oFE o] o] A5 A= vHAE, vksk 9 ephedrine
B At AES Wd v vk A70E o ® ATad a3t 52 J0E =
Tev 1 AR dubd o gl viel= o2 2%th 53] 1089 A tellA] vkat 2 ephedrine?]
A7) BSiekal, o] dwhg-o] W go] ytobA <l AT A a7t 5358 o2 s e vkt
HAA 7L dekar AE3 7= o Hep?, 9 ephedrine FoJT-2 tjzTtol| vlE 43 A%
2 Aol A= Rk Zxlol| Al vlst 2 ephedrine 2 AR g ZE BYon, ASgE] uet
e AAE AFEE 169 319 RCT A7 =i & A4, @9 Aket #dE FAER VA" Ae=

Table 4. Short Term Effect of Mahuang and Ephedrine

Author

Duration Blood Pressure, Heart Rate Others
Year
Vukovich, M. D.  3hrs changes in 3hrs REE increase (during last 30min), p<0.05
2005 HR increase: CE (22.7+5.5%), Placebo CE (10.7+2.5%), Placebo (4.5+2.5%)
(8.9%+2.2%), p<0.05
sBP increase: CE (9.1£2.2%), Placebo (1.9+2.9%),
p<0.05
dBP: nss.c.
Haller, Ca Shrs HR increase (in treatment group) increase postprandial glucose, insulin
2005 maximum increase: 9.4+8.6bpm (p=0.002) concentration
BP increase maximum change: glucose (41.0+18.8mg/dl;
maximum increase: sBP 11.5+10.7mmHg, dBP p<0.001), insulin (41.2+47.8ulU/ml; p=0.005)
7.3+7.4mmHg (p=0.015) decrease serum potassium concentration
maximum change: 0.28+0.23mmol/L
(p=0.001)
Haller, Ca 24hrs HR increase (in treatment group) fasting glucose, insulin, free fatty acid, lactate
2004 peak difference: 5.9+8.8bpm (p=0.001) concentrations were raised. (p=0.01)
sBP increase
peak difference: 11.7+9.4mmHg (p=0.0005)
McBride, B.F. Shrs sBP increase maximal QTc interval increase
2004 treatment group (123.5+10.98mmHg, treatment group(419.4+11.8ms),

placebo(118.93+9.62mmHg), p=0.009

placebo(396.1£15.1ms), p<0.001

HR: heart rate, CE: caffeine, ephedrine group, sBP: systolic blood pressure, dBP: diastolic blood pressure, REE: resting energy expenditure, BP:

blood pressure,
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