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ABSTRACT

This retrospective, multicenter, observational study aimed to evaluate the effects of herbal medicine treatment on liver function
in obese patients exhibiting elevated liver enzymes. Conducted from May 2023 to April 2024 at various Korean medicine clinics,
the study included 84 patients who underwent herbal treatments for obesity. All pamclpants had at least one liver function
test (LFT) showing elevated levels of aspartic amino transferase (AST) alanine amino transferase (ALT), or gamma glutamyl
transferase (GGT), and a subsequent LFT performed after a minimum of 90 days. The study excluded patients with potential
confounding factors such as hepatitis, antibiotic usage, or recent surgeries.

The study showed significant reductions in AST, ALT, and GGT levels, with AST and ALT improving to within the normal
range and GGT approaching normal levels. Patients also experienced statistically significant reductions in weight and BMI,
meeting the minimum clinically important difference threshold.

These findings suggest that herbal treatments for obesity are not only safe for patients with obesity-related liver enzyme
abnormalities but also effective in improving liver function. This study shows that herbal treatment is effective in the management
of obesity-related liver disease and confirms the safety and efficacy of an obesity treatment herbal formula containing ephedra.
Larger prospective studies are needed to confirm these findings.
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Patients who underwent blood tests
(from May 2023 to April 2024)
(n=3,499)

Blood test results: Normal LFT

Blood test results: Abnormal LFT
(n=667)

l

Before-and-after comparisons
at 90>days intervals
(n=98)

(n=2,832)

Exception: Hepatitis, taking liver
medications, surgery, taking

v

Final subjects

(n=84)

Fig. 1. Flow chart of patients.
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) BepAE

BAEL we F2HelA 2 W02 o4 B,
YA, AEA, B Gere Aol %8s,

BA, 4R, AeA 78 AL AF 7 ¢

ro 1 -

antibiotics, etc.
(n=14)

A, A% kel BE e, ele] 7Es
Telste] AR S Ade A E
& LT A%l /294 Aol 717 ek A%
Hoz Pobe B4

A B B4 A2 F A

F Akl A%

Aoz Auged, 7R AR E 1d Fo & NS 93 Al 28 AlA <} A T3
ol e} Za1(Table 1), mF3H Ephedrae Herba)ﬂ 847 5 819l A A7} AukE oy, -2 ol
Lo uhgl ARz RS OO0 g A& 9} 7Z}H(Table 2).
A, QARAA, A7 5999 FA} B A
Table 1. Composition of Pill Preparation for 1 Day

Ingredients (herb name) Scientific name (g??éiy

Ephedra equisetina Bunge or Ephedra intermedia Schrenk

Ephedrae Herba (fi3%) et C. A. Meyer or Ephedra sinica Stapf 840
Coicis Semen (EF) Coix lacryma-jobi Linné var. ma-yuen Stapf 0.90
Artemisiae Capillaris Herba (FPE) Artemisia capillaris Thunberg 0.90
Gardeniae Fructus (¥E) Gardenia jasminoides Ellis 0.90
Arecae Semen (FEHK) Areca catechu Linné 0.45
Rehmanniae Radix Preparata (Fuths) Rehmannia glutinosa Liboschitz ex Steudel 0.45
Puerariae Radix (B1R) Pueraria Jobata Ohwi 0.45

A . . . Atractylodes macrocephala Koidzumi or
tractylodis Rhizoma Alba (HJIt) A o . ) 0.45

ractylodes japonica Koidzumi

Zingiberis Rhizoma (%) Zingiber officinale Roscoe 0.45
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Poria Sclerotium (#£%%) Poria cocos Wolf 0.45
Citri Unshius Pericarpium (FfEZ) Citrus unshiu Markovich: Citrus reticulata Blanco 0.45
Magnolia officinalis Rehder et Wilson var. biloba Rehder et
Magnoliae Cortex (J54h) Wilson or Magnolia ovobata Thunberg or Magnolia officinalis  0.45
Rehder et Wilson
Ponciri Fructus Immaturus (f1E) Poncirus trifoliata Rafinesque 0.45
Sappan Lignum (EfA) Caesalpinia sappan Linné 0.45
Table 2. Frequency of Used Herbal Decoction A= eH, SApHE A& Sl ofFle] 43
Formulas Chinese name N (%) 2 i) shebs} ofA A8 o] 99 thE g A
Yinchunwuling-san ~ BBRILAEC 27 (32.1%) 22X AFEA g
Fangjihuanggi-tang  Fic#®iE 10 (11.9%) 3) A &3 T
LR . S B L )
Talyintiaowet tang - KIEFAM 8 (35%) B 7 SeokE 4AFE 50 g o2
Shengganjianpi-tang RIS 7 (8.3%) AR AL Aol om dme AFHAE T3
Reduohanshao-tang ~ #z%EME 6 (7.1%) »l TE A= R °_6}M"D4’_ = H‘AEE S
Yinchenhao-tang HBED 3 (3.6%) & o2 Aol At AF s Hele HER
Jiaweixiaoyao-san ANASEERR 2 (2.4%) AAE}A] okoket,
Shuanghe-tang HERNG 2 (2.4%)
Dangguishaoyao-san  &bAydes 2 (2.4%) 3 7}
L i 9 - e
Buzhongqul tgng *ﬁq:'mf;(ﬁ 2 (24%) 1) LET 23 w3
Xiangshapingwei-san HFWFERL 2 (24%) 0wk He A AHd He za Az
Jingfangdaoshi-san FPFEAEL 2 (2.4%) dAke] qdep A8 AR Ak X]_‘L = A4
Guipi—tang E%}]%(% 1 (12%) % H]JT. 7]%%1}—i Xé‘&]—_’_ﬂ’ E‘E‘ %X}—ﬂ LFTQ
Xiaochaihu-tang NSRRI 1 (1.2%) 7 §E5& A% v wsieh LFT A9 A
Pingwei-san THE 1 (1.2%) sl FUJIFIMLAFS] NX5000 #)E o]&3 AST
Chaihujialonggumuli sEREEE RS 1 (1.2%) (Aspartic amino transferase), ALT(Alanine amino
“tang transferase), GGT(G lutamyl transferase)
Vigan-san T — 1 (1.2%) rans era?e, GT( a{nma glu amy_ rfms erase
Wuling-san FA 1 (1.2%) £ M 34T 35 A FuAE A
Longdanxiegan-tang  EENEEATE 1 (1.2%) A2 #Fysle], AST 0-40 U/L, ALT 0-40 U/L,
Qinggan-tang RS 1 (1.2%) GGT 0-50 U/LZ A H(Table 3).
No herbal decoction used 3 (3.6%)
"Sorted by frequency of prescriptions Table 3. Normal Range of LFT (Liver Function Test)
ltems
2) A= Ttems Minimum-Maximum
AFYAL 84 2 37 g Fejgl AST 0-40 (U/L)
°Hd A2g WPstaon, ozt LIPASAS ALT 040 (U/L)
(AR FRININ T 3% 2 kR (e GGt 0-50 (U/I)
. P 3 oME wu zlm AST © Aspartic amino transferase, ALT : Alanine amino
FAA) o] AHEE AR FAF AT 5 F transferase, GGT : Gamma glutamyl transferase
A, T 22 Beje] LIPOSA-S 94 2-8 cc ==
29 A 520 ccF el 1~23] FYstE= Ao
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Stof Hlgh X B MFo| 7taa Hat bW 2 2SN op|d TE AT
2) AAQE W3 Table 4. Characteristics of Subjects
gxte] LFT vl 715dAbe] A3 AF3 Variables Number
BMIZ A% vlzdd. AFz BMIE 2437 39.23+11.11 (18-63)
$]3F BIA: InBodyA+e] InBody 37082 =3t} 21005 (<126))
=0 . - . . s
AZ2] minimal clinically important difference Age (y1) 30s (25)
40's (23)
50's (16)
50's (2)
Female (61, 72.6%)
Male (23, 27.4%)
158.83£65.95 (90-340)

Gender

(MCID)& 25 kg #taelal, BMI®] MCID+& 5%

Duration (day)

2ol

HI

4. E7
was used for statistical analysis(R Studio, Boston,

MA, USA)E & At A4y Hee A7

i 24
ol A9 B4 EAML R Version 4.3.2 software
I TFHAE B3] AA L LFTY 7 3
2 BIA AZE v 7= paired t-testS Algislo] 24
EE EAEAY 2AA #9 5L pK0.05

et

ot}
., 2 =

1. Characteristics of patients
84 = o AL 61(72.6%)9, B

Holgl, A 39.23+11.109(18-63) A, LFT A

23(27.4%)

Categorical data are presented with frequency and/or

percentage. Continuous data are presented with a
mean=standard deviation (minimum-maximum value).

paired

EA
=R

LFT s+548 A% vns A
T

T-testE 33t LFT 354
o] ide] sl WARHERE ohEt A kAl o
3 vl EAskd. ASTE 44.73+26.14 U/Lel A
25.70£10.67 U/LZ 19.02+2354 U/L 43, ALTE=
66.24157.11 U/LelA 32.27+26.15 U/LZ 33.96+43.10
U/L 24302, GGTS 78.04192.33 U/Lell A 51.56+69.24
U/LZ 264844252 U/L 74, 25 EAAC
2 #9380 LFT &5 250 A 235 3
olg=d], £3] ASTS ALTS HF2 oA} Wee
A Wl &

1%
A= AR, GGT+

A

AR )
B3 Alo] 9] 7]7F- 158.83+65.955(90-340) & o]
(Table 4).
A A e
Ag A4S ol oH(Table 5).
Table 5. Change of LFT (Liver Function Test) (N=84)
Before After Change p-value
AST (U/L) 44.73£26.14 25.70£10.67 -19.02+23.54 <0.001*
ALT (U/L) 06.24£57.11 32.27+26.15 -33.96+43.10 <0.001*
GGT (U/L) 78.04£92.33 51.56+69.24 -26.48+42.52 <0.001*
Statistically significant (p<0.05).
(If data were normally distributed) was used. Continuous data are presented with mean+standard deviation.
LT : Alanine amino transferase, GGT : Gamma glutamyl transferase
days apart.

% .

A paired t-test

AST : Aspartic amino transferase, A
Before and After are more than 90
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3. Mz ek 2t

BIAGIA A F3} BMIQ] AZE zlo] 2 als})
el paired T-testZ 33}, A5 87.93+19.37 kg
o| A 82.04+17.23 kg= 5.8946.12 kg A3, BMI=

3231556 kg/mrellA 30.15+4.86 ke/mi 2 216+2.27 ke/nmt

Table 6. Change of Body Weight and BMI (N=84)

Aaga, BF EAZ o fo3id AF 3o
MCIDQl 25 kg& Z33lar, BMI ¥kl MCID
ol 5% oA 7aE Mo, g Bvk X8 &
= A (Table 6).

Before Change p-value
Body weight (kg) 87.93+19.37 82.04£17.23 -5.89£6.12 <0.001*
BMI (kg/m?) 32.31£5.56 30.15+4.86 -2.16%2.27 <0.001*

* o Statistically significant (p<0.05).

A paired t-test (If data were normally distributed) was used. Continuous data are presented with mean+standard deviation.

BMI : body mass index
Before and After are more than 90 days apart.
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7k 7159 NS Fed dTES 3x 7 A
& Zd R e 2

ATk o)Wl A= LFT oA Subsly ghef
959 g vk 25 e AAES HAres
LFT #3l2 A% nwsed, @5 453

gtel] FukE 7 7)E AR A 4 o HE
Hog el zFE 3AE F 84y elH, LFT
AZ vy 7|7k ¥ 158.8365.95(90-340) 4=
o nFP. FAES =F ujgk XE Exoz
I3 AA S steks E-83 3, 81> JHele AA
I F Al e BA deke iR B89
gtof 9]¢ ghe] A8 oFAA 87} AlEA L, A
gpstE Adhs ARl on, d3LE TS
e Alo] Az} AE 43 = AREA 4tk

BIA®IA AF3} BMIx EAAH2=2 §25H
g, LETAM A4 Wl ojAeldd AST,
ALT, GGT7} 5% SAA 2§23 7t
53], AST, ALTE= AAHS W2 /=3, GGT
= Aol 24 A= A8 & LT
A7} FQIA 7HEAFS] 7)Eel ALT A4 AsHA|
o] 5l & ZI}st Fae 4 F 19 ol o, s
gake] Xz A ALT 42590 Blsf ]2 & ALT 230
22 Zhasle] ORI ZhEAbel gElAl st
=3k o ofelA 7HAr 7]E<el ALP(Alkaline
Phosphatase) ¢+ d-Bil(Direct Bilirubin)< 7 A} 3
Bol EFHA ¢ko} Falo] BrsETR. o]’
AE 7 7% olike kst vw xbelA &
o] wigt X827} AR e TsA o] o,
7t 7% A fE3 E) e RAFe
A}t

LET A9 Fasl 2gloal A

o] A Aol AT ¥ okt AF Aa
2 B3 e AP o] AAEH At A4 o)

283 )% IFAE g0l Ho] LT WA
23 /19T 4 A, =3 opd AFellA ww
Az FHoz e wE 37 AA A7
W& S8 AR Bl el 2 A A
Az ThsAle] F& opel AR et 3
ol Sl 3 7% 35l ZleARE 7eAel 9l
1;1_26.27'

ol A= A A7 2] 7 U)F oAE
SHEE viEk 3RS AR I, R HL
SH R} ofdEt s 2R V)8 Y=
(847) ATE5 33t BAAH FoHS Fry)
3, 4713 A7) obd B3 dFE AT A
o] ogutst 7bsAdel o, LET 424 vl 2+
Zo] 90 o] AHHF 158.839) o2 13 77 &
o ghef B8 A A&x 07 Felsle] ghef X
29 A7AQ 75 A 2HE Felssive
ol AAo|v}, w3t 3x} o] F-43 13 A
Aedle 7 7% &4 ooz A Enke wlgto]
TEA0E ¥3tEo], wisto] xFH dhepe] FE
gt 717k Folel = 7k 7% 3} opd 7 )%
M &3} dde AS RaFd 7% 97t

dol mhte] £ AR o=l $0E 4
S e, e ¥R, 94, FE 59 Ras
9 o Apge] AL ol AFelA B o
Fo17] Qe

Aol EGHE WA AR LFT) Aake
Z 7beAol $& WY} B e ARAD

-
(e3
)

o $4& 93 ATAAL
AT B} S R} 2 A5l WAL 3P
& $AF A7 ohleh AR A AW

[¢]
AA s Aol ErFsstER, 23]2 real-world
data®A 297} gl
7171% 97} 3% 3 ALP(Alkaline Phosphatase),
t-Bil(Total Bilirubin), d-Bil(Direct Bilirubin) &
o] g Al 2534 AAF Fol AlEAH. W
of olE3t AALEe] 7 o]FiFdd w|dI L



A - A& - T
q A AR A% A7k W ekl ey
BT oS AT AT 4 o} HE 27

Tol wohaE Aolwh =7 o A= A
KPQM A Fdhe FFH ¥4 Ao A

M EsR Z13ke] Seket Baehs @47} o)

2023 59RE 2024 4471 dolE gl
MEA, JAEHA, A7)¢A -] sl BRE A
25 BAHOE ok H43 A F dY At
A 13] o)A LET o)A &) 9, 90Y o)A} 7t
Aoz LFTE Ads AF wwrt 7bsd #xE
Ao 2 real-world dataS 43 v7)3 AF=,
LFT ¥ BIAE A% w|wst Ao ofefje} 2ok

il

L 8449 LFTE 15883+65955(90 340)%1 s
2 A Haye ‘Il
AAE E43A 8
£ %‘—%?HE}.

2. LETolA AST+= 19.02£2354 U/L 74, ALT+
33.96+43.10 U/L 34, GGT+= 26.48+42.52 U/L
Aaste, 25 FAHCE Fo3o

3. BIA®A A% 5.89+6.12 kg, BMI& 2.16+2.27
ke/m’* aste] BE FAMoR folga A

Z BMI 2% MCID o4 742 o
AT A3} wust A" 7} 7)% o)Ake] BIA
o} LFT Aoz ghalEE kAol Al g wwt
2 27h wl$ ks, A 7% MAdel &3
AL Hel FE w|ukzt geig 7 A e
A= & e 7
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