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ABSTRACT

Objective: This study was conducted to evaluate the hypoglycemic effect and safety of herbal extracts in patients with
type 2 diabetes mellitus.

Methods: We investigated 19 hospitalized patients with type 2 diabetes mellitus who were administered Banhasasim-tang
(BST), Gumiganghwal-tang (GGT), or Pyeongwee-san (PWS) at Kyung Hee University Korean Medical Hospital for at least three
days between January 2012 and December 2021. Their clinical characteristics and laboratory tests were reviewed retrospectively.
The glucose-lowering effect of the herbal extracts was assessed by comparing blood glucose levels, including fasting blood sugar
(FBS), two-hour postprandial glucose (PP2) levels, and glycated hemoglobin levels. To evaluate the safety of the herbal
extract, liver function test and kidney function test results were compared, including aspartate aminotransferase (AST), alanine
aminotransferase (ALT), blood urea nitrogen (BUN), and creatinine (Cr).

Results: After taking herbal extracts, PP2 and HbAlc levels significantly decreased from 205.82 mg/dL to 171.41 mg/dL
and 7.58% to 6.62%. respectively. The safety profile reported no significant difference after taking herbal extracts.

Conclusions: BST, GGT, and PWS may have hypoglycemic effects in patients with type 2 diabetes mellitus taking
hypoglycemic medication.

Key words: type 2 diabetes mellitus, Banhasasim-tang (BST). Gumiganghwal-tang (GGT). Pyeongwee-san (PWS). blood
glucose level, Korean medicine
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Table 1. Composition of Herbal Extracts

Herbal Botani Amount
otanical name
name (g)
Banhasasim-tang (L EIBLE)
S| Pinelliae Tuber 2.5
# 5 Scutellariae Radix 1.87
N Ginseng Fadix 1.87
" ¥ Glyeyrrhizae Radix et Rhizoma 1.87
i B Zingiberis Rhizoma 1.25
# ol Coptidis Rhizoma 0.62
B Zngiberis Rhizoma Crudus 0.5
X B Jizyphi Fructus 0.66
Total (g) 11.14
Pyeongwi-san (TFEER)
Atractylodis Rhizoma 2.5
Citri Pericarpium 1.75
Magnoliae Cortex 1.25

Glyeyrrhizae RKadix et Ehizoma  0.75
Zingiberis Rhizoma Crudus 0.5

ot HE = O 38 Wy
A BB D 2 R S

Zizyphi Fructus (.66
Total (g) 741
Gumiganghwal-tang (JUKFEIES)

O Osterici Radix 1.87
B & Saposhnikoviae Radix 1.87
= Cnidii Ehizoma 15
H 1 Angelicae Dahuricae Radix 1.5
E it Atractylodis Rhizoma 15
# 5 Scutellariae Radix 1.5
At FRehmanniae Radix 15
o Asia Radix 0.62
" % Glycyrrhizae Radix et Ehizoma  0.62
Total (g) 12.48
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— =
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el (Order Communication System, 0CS)3} A =}2
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£ ARLZRE 7Y oA Apo], oFE B4 FEUEH
B 7Y Afololl AJgist 7t 7573k} Al 715 AR
A= v 78l o, Aspartic aminotransferase(AST),
Alanine aminotransferase(ALT), y-glutamyltransferase
(GGT), Blood Urea Nitrogen(BUN), Serum Creatinine
(SCr) FAE ol&3leh =, A7 Azol d5)

PEAL 1S sl A T AR 3 A

3. EA Az

GraphPad Prism ver. 5(Graphpad software. Inc.,
San Diego, USA)E AME-3lom, AFHE o
o e} Paired t-test =3 Wilcoxon signed rank
test® B8 SAAH M AAEAS dF A
Aol 9 BA 9 AAL Ade g2 EAA
(MeantS.D.)E EAI3IHA, &84 AA Aol A
el &8 A AE7kA] 27189 oF
W A $-2) = (Two-tailed p-value) = A3 % 95%
A P-valueZ} €0.00d #E 7|Fo= shoh

4, AT 22|
2 A7 Aty s ] 7| A Y e
3’]% 3] (Institutional Review Board, IRB)& %4
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TAE FADHE HAAe] SR 02

Agho] gIslek(Table 3). HAAES HHITH.
89%). OVJX] ‘“3 (1074, 53%), ABAIE(17, 5%).
L 0%) &8 7IAARE 7 S

86 Adults with T2DM

screened for eligibility
66 Excluded

7 No blood glucose results

60 Insufficient Herbal Extract administration

19 Participants included

7BST
6 GGT
6 PWS

Fig. 1. Participant disposition.
T2DM : type 2 diabetes mellitus, BST : Banhasasim

~tang, GGT : Gumiganshwal-tang. PWS : Pyeongwr

—san
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Table 2. Baseline Demographics and Clinical

Characteristics
Characteristics No. (n=20)
Age, meantSD, y 67.11+12.17
Sex
Male 7
Female 12
Height, mean+SD, cm 159.3347.78
Body weight, mean+SD, kg 65.86+11.89
BMI, meantSD, kg/m? 25.86+3.85
Duration taking HE, days 10.3512.21
Comorbidities at screening
Hypertension 17
Dyslipidemia 10
CVA 5
Cancer 4
Asthma/COPD 2
HbAlc level, mean+SD, % (n=11)  7.38+1.28
26.5% (%) 9 (81.8%)
65% (%) 2 (19.2%)

No. : number, SD : standard deviation, HE : herbal
extract, CVA : cerebrovascular accident

2 EROP|ANT 225 U WS 24

A7 A4 108 F W S48 0
T (36%), FEARES AAE B4R 27
A7 6ol Bok A BEARE
10.35+12.219 e]3l o™, 154 o4 E-8-3F 40|92
W, yne] BAES 109 e Sgadn

—

139) (Table 3 HPS}"P"EW H3 uﬂ
2 6.71£5.05Q o] 51Tk (Table 5). 2% & A 9] 3 19%4
2z }—L— o2 gheks 3 B-83k3 9JoH(Table 3).
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wo] B8l 9l em (159, 79%), DPP-4 <A L3t A 44019010, F 7}741 o] 4
A7F 6% (32%), AELAA 7L 69 (32%), ElotEg 4 Ade] A @% 733 }Xﬂ% A B8 A
de)e] 18(5%), a-FFZAH A dAA 7} 1 99 (47%) 2.2, W EX 2R3} DDP4 ﬂXﬂZﬂ A
(5% el & 744 Ade AFAPRRAE Lk A9t (16% ©2 713 wteh(Table 4).
Table 3. Specific Information of the Participants
Duration . No. of
of herbal Sex/ Orlzlzsgtl\/})f (Eclzf y combined Comorbidities Hypoglycemic
extract age (year) day) herb.’?ll treatment
(days) v g medicine
1 45 M/59 2018 D :1400 0 HTN. DLP. ICH MET, DPP4-1, Insulin
2 7 F/75 1991 D :1600 1 HTN, DLP MET, DPP4-1, SU
3 4 M/52 2004 D :1600 1 DLP. Depression disorder MET, THZ
4 5 M/51 2010 D :1800 1 HTN, DLP, CKD (stage 3) DPP4-1, Insulin
5 4 E/75 2009 D :1400 0 HTN, DLP, osteoporosis, HCC MET, SU
6 3 M/75 Unknown  GD 1 HTN MET
7 3 M/52 2004 D :1800 1 HTN MET. Insulin
8 15 F/84 2010 D :1600 1 HTN., A-fib MET, DPP4-1
9 13 F/61 2003 D :1400 0 HTN. DLP MET, Insulin
10 5 M/65 2004 D :1800 3 HTN SU, Insulin
11 4 F/77  Unknown D :1600 2 HTN SU
12 4 F/60 2011 D :1400 3 DLP MET, DPP4-1
13 3 F/79  Unknown D :1600 3 HTN, osteoporosis MET
14 43 F/74 2007 D :1600 4 HTN MET, a-g-I
15 16 F/64 2009 D :1600 1 HTN, DLP MET, DPP4-1, SU
16 11 F/80 2000 GD 2 HTN, liver cancer MET, Insulin
17 9 F/75 1991 D :1600 1 HTN, DLP MET, SU Insulin
18 6 F/49 2018 D :1600 1 HTN Insulin
19 4 M/77  Unknown D:800 2 HTN. DLP, COPD MET
Cb-inf. : cerebral infarction, DLP : dyslipidemia, HTN : hypertension, MET : metformin, DPP4-I : DPP-4 inhibitor,
SU : surfonylurea, TZD : thiazolidinediones, CKD : chronic kidney disease, HCC : hepatic cell cancer
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Table 4. Hypoglycemic Treatment of Participants
Hypoglycemic treatment No. of oral agent Type of oral agent Value (No.)
_ Metformin 3
1 (Mono therapy) (n=4) U 1
Metformin + DPP4-1 2
Non-insulin (n=11) B Metformin + SU 1
2 (Dual therapy) (n=5) Metformin + a-glucosidase-1 1
Metformin + TZD 1
3 (Triple therapy) (n=2) Metformin + DPP4-1 + SU 2
0 (n=01 none 1
Metformin 3
. 3 1 (n=5) SU 1
Insulin (n=38) DPPAI 1
9 (n=2) Metformin + SU 1
" Metformin + DPP4-1 1

No. : number, DPP4-1 : DPP~4 inhibitor, SU : surfonylurea, a-glucosidase-I : a-glucosidase inhibitor, TZD : thiazolidinediones

3. ERV|ANM =58 e &Y x| Bt
AT A FEEGS EFA7|2AA B4
A HF 130.35£32.16 mg/dL"ﬂ A 24

+25.02 mg/dLo2 AF Z7}sg] ‘:}. A A

HEH, ‘5}3}"}”‘5‘ 7*01]"1 o‘E;‘ T 54 A

o 144.6£26.58 mg/dLelA 54 % 113.0£13.3

2 ZFAE A BAHoE v«l“] gk zo

AHp0.05). FRI7FEE TFA TEIE> B4

A H 1166741645 me/dLellA B8 & HF 1185+

11.64 mg/dLZ Z7}Fst9 2(p20.05), H A 1H

A FEIGE 54 A i 132.17445.20 mg/dLel

A 28 F 7 168443131 mg/dLoz 27l

H(p»0.05) (Table 5, Fig. 2).

Hh, EFA7|AAA S E485 AR A2
A7k @‘% ‘/l\“ A= B4 A 205.82+49.20 mg/dLelA
28 & 171414322 mg/dLE BEAA R fon|dt
SFo7 7“\3}0&4(95% credential interval, [CIJ,
11.46-57.36: p=0.0058). 3] 15= 29, wsiAkAl
B JFoA A1 2417 I A5 58 A 19525789
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mg/dLel A 171.8+25.57 mg/dLZ #HAEAT &
AM ez fougt a2 ST (p0.05). v
7yeel T E A AE 2A)7F ¥t $A= B8 oA
204.17442.64 mg/dLolA B8 F 156.5+31.832 7
astgon, BAMoR foug FFo 9%
CI, 14.31-81.03: p=0.0144). H$AF TFelA A&
A7 8 $AE E4 A 216.5454.67 mg/dLoA
28 % 186+35.69 mg/dLoz ZHAstd AN EA A
22 F98 zeol= A= (p»0.05)(Table 5. Fig.
2. Fig. 3).

1999 AT A 5 1HAAM FFIN L
FAE dolerh 65AAN EFA7)2AA B4
A% FRAL 23 WshE dohd 4 glgion,
B4 A F3lEAAE i 75811.32%90 A 4 &
6.62+0.78% 2 SAAHLE £-4J3 FHAF BATHB%
CI 0.2652 to 1.668: p=0.0165)(Table 6, Fig. 2C).
A EFA72AA AT PR 2 W
s A7t 4o BAE FE 4 gl
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Table 5. Change in Efficacy Outcomes Before and After Administration of Herbal Extract with Hypoglycemic Agents

Duration of herbal extract,

Herbal extracts Blood sugar test Before (mg/dl) After (mg/dl) P value
mean+SD, days

Herbal extract 10.35¢12.91 FBS 130.35+32.16 132.82+25.02 (0.7443

(n=19) e PP2 205.82+49.20 171.41£32.27  0.0058™*

3 FBS 144.6£26.58 113.0£13.39 (.8882

BST (n=7) 10.14=15.43 PP2 195+57.89 171.8+25.57 0.2376

_ FBS 116.67£16.45 118.5+11.64 0.8230

GGT (n=6) 1483t1441 PP2 204.17+42.64 156.5£31.83 0.0144**

_ FBS 132.17445.20 168.4+31.31 0.8396

PWS (n=6) 6712505 PP2 216.5£54.67 186+35.69 0.2847

SD
sugar, PP2 : post prandial 2 hour (blood sugar)

Table 6. Change in HbAlc Level after Administration
of Herbal Extracts

Before After  p-value

Herbal extract (n=6) 7.58+1.32 6.62£0.78 0.0165**

A.FBS(n=19)
150

B.PP2(n=19)

p=0.7443
250

—_

p=0.0058"

—_—

200

mgldL
mgfdL

1
100

50

C. HbA1c (n=6)
10 p=0.0165"*
8 o
6
B
4
2

After

Before
Herbal Extract

Change in blood glucose before and after
co-administration of herbal extracts and
hypoglycemic agents.

FBS : fasting blood sugar, PP2 : 2 hours post-
prandial plasma glucose, HbAlc : glycated hemoglobin

Fig. 2.

. standard deviation, BST @ Banhasasim-tang. GGT : Gumiganghwal-tang. PWS : Pyeongwi-san, FBS

: fasting blood

A.PP2 (n=7)
250

B. PP2 (n=6)

p>0.05 250

1

p=0.0144*

200 I

200

%‘ 150

mg/dL

1
k)
1 £ 100

50 50

Before After Before After

BST

C. PP2 (n=6)

300
p>0.05

-1
Before After
PWS

200

mg/dL

100

Fig. 3. Change in 2-hour postprandial glucose levels
before and after administration of each
herbal extract and hypoglycemic agents.

=222 2 H
Ags 7P AR
A% AST, ALT $4+= 14rd
Asiet. E% o Ake] AST,
ALT A& 54 A%F 25 A He)d slgst
oo} AST 4= z&"ﬂﬂﬁﬂzﬂ £ A 2450+
853 U/Loﬂ/ﬂ & = 22584632 U/Li ALT 44
£ A 17.86+6.36 U/Lell A B4 3 17.08+6.64
U/Li AastdAnl, SAHCR fo5t Aol
12 =Hp)0.05) (Table 7).

4, EA7|AHH

AT IR % 2
Eg ) 2A A
o AN g
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7—1‘7—} 19 OO 469 U/L. 17 20+8 01 U/Le 2 zastgl
o (p)0.05), Fr)74&e 152 AST 3t ALT
= 58 A 27 22754330 U/L, 16.5£5.74 U/Lel

Table 7. Change in Liver and Kidney Function after Administration of Herbal Extracts

QAL BHSHAA

>

-]liL

FO

=20/ €20 0lxle &

o FA

x

0z

& 747} 22.67+2.08 U/L, 13334231 U/L2

2 Z}A4sted gak 289 AST #a ALT %
& 284 A7 26+13.87 U/L, 18.245.97 U/LellA

27+8.16 U/L, 19.75+6.99 U/Le2 Z7}stdAt &
Adoz gelsAE

L olo}
T~ WM

Before After p-value

Herbal extract (n=14)

AST., mean+SD, U/L 24.50+8.53 22.58+6.32 0.10

ALT, mean+SD, U/L 17.86%6.36 17.08+6.64 0.33

BUN. mean=SD, mg/dL 18.57£7.65 16.21£6.65 0.17

Creatinine, mean+SD, mg/dL 0.90£0.55 0.85+0.46 0.64
Banhasasim-tang (n=5)

AST, meantSD, U/L 24.4£5.46 19.00+4.69 0.11

ALT, mean+SD, U/L 18.60+8.26 17.2048.01 0.53

BUN, mean+SD, mg/dL 20.20+6.50 21.20+7.40 0.70

Creatinine, mean+SD, mg/dL 1.14+0.55 1.18+0.60 0.46
Gumiganghwal-tang (n=4)

AST., mean+SD, U/L 22.75%3.30 22.67+2.08 0.58

ALT. mean+SD, U/L 16.5+5.74 13.33£2.31 0.19

BUN. mean=SD, mg/dL 16+1.41 15.25+1.71 0.27

Creatinine, mean+SD, mg/dL 0.95+0.73 0.64+0.12 0.45
Pyeongwi-san (n=5)

AST, mean+SD, U/L 26+13.87 27+8.16 0.66

ALT, mean+SD, U/L 18.2+5.97 19.7546.99 0.57

BUN. mean=SD, mg/dL 19+11.68 12+5.70 0.15

Creatinine, mean=SD, mg/dL 0.63£0.33 0.69£0.33 0.62

5, 2V |AMN =2 MF A 7|s #a)
EgA7|AA A 24 HE BUN Creatinine

AE UHAAN +3 4 3lsle "i 1% 14
Al : A4 3ke] Alh
= 399 “'H”X} g7 2A A
L A BUN, Creatinine |7} A4 x.c}
ket 1% 2749 BUN 4215 EF97| 241415
28 & 27 98 mg/dLelA 21 mg/dL, 39 mg/dL
oA 20 mg/dLoz ZHAastd o, THA AlA S
A" 3= BUN $:27F ¢ 7| 2404 54 A
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25 mg/dLelA B4 & 33 mg/dLE AF&stgdh 3
w9 (Creatinine £+ EFA7| 2 A4 &4 A=
77y 1.45 mg/dLell A 1.46 mg/dL, 2.04 mg/dLelA
0.6 mg/dLo. 2 W33 om "kl A& 3go] 9l 3}
A= 1.92 mg/dLelA 2.1 mg/dLE A58k &
AGA o2 FostA= 3kt p0.05). WA o
T dAAF 115 e] £3e) 7| 2414 £-8 A5 BUN,
Creatinine 3= E5F AAHS] Hell 91sieh BUN
% Creatinine 53| 3t A7) 244 54 A
Zr7} 18.57+7.65 mg/dL, 0.90+0.55 mg/dLellA E-£
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