CHstetetL atatal x| M43 62(20204 12&)
J. Int. Korean Med. 2020;41(6):1231-1244
http://dx.doi.org/10.22246/ jikm.2020.41.6.1231

-

58 Ao A ghuke]l g B3 L T3as) A4 9
374slA W8 eHle] ¥4 Hdi}ﬂl n|x) = o3

ARl wx R o, k)l e, ebedt, oAt
ZSICHBII Ch3H QIAISHOIBITL, “ABITHElD SO TrkE: RSl AFYSH| DA

A Retrospective Study on the Effect of Herbal Extracts Combined with Conventional
Therapy on Blood Glucose in Type 2 Diabetes Mellitus

Su-min Jeong', Ji-won Noh', Min-seung Lee', Hee-gwon Yang',
Young-min Ahn"*, Se-young Ahn', Byeong-chul Lee"*

1 Dept. of Clinical Korean Medicine, Graduate School, Kyung Hee University
2De[)t. of Nephrology and Endocrinology, College of Korean Medicine, Kyung Hee University

ABSTRACT

Objective: This study was conducted to report the glucose-lowering effect and safety of herbal extracts in patients with
type 2 diabetes mellitus.

Methods: We investigated 21 patients with type 2 diabetes mellitus who were administered Daeshibo-tang, Bojungikei-tang,
Jowiseungei-tang, and Hoechunyanggveok-san at Kyung-Hee University Korean Medical Hospital from 2014 to 2019. The hypoglycemic
effect of the herbal extracts was assessed by comparing blood glucose levels, including fasting blood sugar (FBS) and 2-hour
postprandial glucose (PP2) levels. For safety assessment, the effects of herbal extracts on liver and kidney function were analyzed
by liver function tests, including aspartate aminotransferase (AST), alanine aminotransferase (ALT), and y-glutamyltransferase
(GGT), and kidney function tests, including blood urea nitrogen (BUN) and creatinine (Cr). Patients were stratified according
to their glycated hemoglobin (6.5 or »6.5) levels and the kind of herbal extract used for treatment.

Results: After administration of herbal extracts, FBS and PP2 significantly decreased to 20.24 mg/dL and 35.0 me/dL
respectively. Subgroup analysis revealed that, regardless of the glycated hemoglobin level, FBS and PP2 were significantly
reduced in both groups. The safety profile showed no significant difference before and after taking herbal extracts.

Conclusions: Daeshigo-tang, Bojungikei-tang, Jowiseungei-tang, and Hoechunyanggyeok-san may show the further glucose-lowering
effects on patients with type 2 diabetes mellitus who have already treated with anti-hyperglycemic agents.

Key words: type 2 diabetes mellitus, herbal extract, blood glucose level, integrative medicine, Korean medicine
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Table 1. The Composition of Herbal Extracts

Relative
Herbal .
Botanical name amount
name (2)
Daeshiho-tang (REEHRE)
5 Scutellariae Radix 3.33
SR Paeoniae Radix 3.33
x HE Rhei Rhizoma 2.67
% A Bupleuri Radix 2.67
MO Ponciri Fructus 2
£ B Pinelliae Rhizoma 1.33

Bojungikgi-tang (HimasE)

B 7t Atractylodis Rhizoma alba 1.33
N Gingseng Radix 1.33
H ® Glyeyrrhizae Radix 1.33
O Astragall Radix 1
w B Angelicae Gigantis Radix 0.67
B K Aurantii Nobilis Pericarpium 0.67
Fi Cimicifugae Rhizoma 0.25
%W Bupleuri Eadix 0.25
Jowiseunggi-tang (F1H AKFE)
x K Rhel Rhizoma 5.33
[t} Natrii Sulfas 5.33
H " Glyeyrrhizae Radix 1.33
Hoechunyanggyeok-san (IRZ&EEED)
w5 Scutellariae Radix 1
e+ Gardeniae Fructus 1
i 1 Platycodi Radix 1
w B Angelicae Gigantis Radix 1
A3 Paeonige Radix 1
DA Aurantii Fructus 1
H ® Glycyrrhizae Radix 1
L) Forsythiae Frucus 0.83
O Forsythiae Frucus 0.5
L i Menthae Herba 05
A Rehmanniae Radix 0.5

Ol A - OJpiZ - SSIF - B - O - O] E
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qg AYalel ANLFEA7)Z SR, 28
Vs $2de) 9 443 Adslen, ¥
2R ¥ A7} GE Aol 28 A% 1
d A 2 EL 28 1Y 39 G SAE AN
AQeh A% 207 A 330 23] o4 27
B Aol AF 20T A 2R A2 A
$oiole EG W £72) Wote] AT 2
) 4 SR 5% 3 23 05%
o]l F)eF T ERY|2AA Y] FRE E
F3hel s AE M-S Ak

S| 2AA 8 RS otET] SlF) oFF
B8 At 5o 7 )R Al Z1sAAe A
I35 w|asidet. 2F 715 AAR H7ke Aspartic
aminotransferase(AST), Alanine aminotransferase
(ALT). y-glutamyltransferase(GGT)ZE A1 7157}
9] H7+ Blood Urea Nitrogen(BUN), Creatinine
(Cr)& ARS8kt AR d9Y Aabs ofE B4
AFLERE] 7Y o)A Ate], AFSE AANE B4 5
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T B Aol geiMT i er EAE
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(Graphpad software, Inc., San Diego, USA)& A}
okt ZE A2 AEEeRel w2t paired
t-test =+ Wilcoxon signed rank testE o]-23}ed
ki 13_! 73%_3]_0:11;]. 7_}—7_1—9/] ou]-z-l E/v] 1:!1 74}\],
= HF+ZFHAH( MeantSD)E ZAE L
CNRERE] 29 EA A 7bA] 27)5 0.
ok AAF=(Two-tailled p-value)s AlF=
95%A A P-valueZ} <0.05% HE 71E22 319C
=, 5 Ateloll BAHE {218 Ao} Sl
ALE TR ZT)EaH.

e

fin)

T As st s 7 E G
)91 3] (Institutional Review Board, IRB)& <4l
< 9RIHEKHMC 2020-10-001).
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YN 2AAE HE7 S F ¥l T
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o wlge] Few, WAAEY AT dele
70.57£10.094 el et A2 1671 em%e
HAd AFL 6686 kgo® AAFA o] HFH

1234
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A7 2AAE F 06}71 A2FEE A1 A 7R 8 3
T 717 9271823 019w HEEAL A
1899 WAz RE 4 4 e, JF
6.64+1.2% 01505}, @3N 27 65% o)Akl At
= 79(39%, 5.990.34%). 65% ol3tel FHAE 11
(61%, 7.67+0.86%) ©14cH Table 2). 2E HAA

qd 717 w9t FF A ZEHE AgslE
Js A2 AelE Y AA A HF o
A3 f%iﬂ—t— 1638+239.7 keald.o™, A Ak
1479 A7 AF Z=E 172722017 keal, oIzt
At 199 Hd A 2R 138621864010
(Table 3). 3AEY FAGH2 wHMe] 99
(42%) 2.2 717 wsked, 1 9o+ &Y, £

1r o rlf

0\11"

4 9y, $E3 4394, 209 923, 349
e TEAN Ao] AsiHTable 3). A

AHAT B A Pz 2 179
(80%) 2.2 714 wsrom, TARZFe] 99 (42%),
Sy Ao §79(38%), JNEF FANZAA )
29(10%)% A 3AeH Table 2, 3).

Pre-screened population
(n=122)

Excluded

No blood glucose results (n=100)

Dose adjustment of hypoglycemic

h 4 agents (n=1)

Patients included
(n=21)

Fig. 1. Flow chart of study population.



Table 2. Baseline Characteristics of Participants

ol RS - 0)I - FIF - oDl - oY - O/

Characteristics Total (n=21)
Age-yr 70.57+10.09
N Male 14 (67)
Sexno.” (%) Female 7 (33)
Height-cm 167.1£9.12
Weight-ke 66.86+9.66
Body-mass Index-kg/m’ 23.95+3.2
Duration-yr 9.27+8.23
. Cevg .
History of diabetes Glyca‘;eg 5}01/065?1?51(22/1;) (n=18)-% 6'764(3582
{6.5%no. (%) 11 (61)
Metformin 15 (7D
Sulfonylurea 7 (33)
Glucose-lowering therapies—no. (%) ggfﬁ;ﬁﬁgﬁ; 71 ((Bf))
Thiazolidinediones 1 (4)
Insulin 4 (19)
3 4 (24)
No. of oral hypoglycemic agents (n=17)-no. (%) 2 6 (35)
1 7 (41)
Hypertension 17 (80)
Cardiac risk factor-no. (%) Pg;jgpldemla g Egg
Angina/fAMI 2 (10)

*no. : number, "CVA : cerebrovascular accident, FAMI : acute myocardial infarction

Table 3. Detailed Information of the Characteristics of Each Patients

No.

Diet

(kcal/day)

Combined
herbal medicine

Major
diagnosis

Co-morbidity ~ Hypoglycemic therapies

Jowiseunggi-tang (n=10)

1 F/73 2015 1600 Yukgunja-tang, UC* LBP' Dyslipidemia MET®
. . s HTN¥, _Tn

2 FE/15 2009 1200 Bojanggunbi-tang Ch-hrr. Dyslipidemia MET, DPP4-1

- Cervical HTN, T
3 M52 2006 1800 Galgeun-tang sorain Dyslipidemia MET, SU"
£ 0T 1400 Punsimgieun fsential gy MET, SU
5 M/ 2017 1800 Sunkihwalhyul-tang, UC Chb-inf? HTN MET
6 M/89 2015 2000 Dokhwaljihwang-tang Ch-inf. HTN MET

Insulin

7 M/75 0 1988 1600 Banhasasim-tang LBP none (ultra-rapid-acting 14 unit

ac***+long-acting 20 unit hs"

ﬁ)
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Fx."of HTN,

8§ F/73 2016 1600 Maengmundong-tang phalany  Dyslipidemia MET
9 M/S6 206 1800 Opaksoonki-san, UC  Cbenf. HTN, MET, DPP4-I
Dyslipidemia
. . P HTN, B
10 M/73 2019 1600 Banggihwanggi-tang Ch-inf. Dyslipidemia DPP4-1
Bojungikgi-tang (n=>5)
11 F/74 2014 1200 Saryuk-tang. UC Ch-inf. HTN MET, SU, TZD*
1
2 M8 2007 1600 none HLI_VSEmeOf HTN MET, DPP4-L, SU
13 M/62 2015 1800 Bokryunghosim-tang GB** ca. none MET
14 M/6L 1998 1500 Saengmaeg-san Fx. of femur  HTN MET, SU, SGLT2-I*
15 M/75 2012 1800 Saengkankeonbi-tang Ch-inf. HTN MET, DPP4-1
Daeshiho-tang (n=3)
1 M72 201 2000 Oryung-san Corvical —  HTN, MET, SU
myelopathy Dyslipidemia
17 M/AT 1997 1800 Yanggyuksanhwa-tang Ch-inf. HTN MET, DPP4-1, SU
Insulin
18 M/79 2003 1800 Jayun-tang SDH" HTN (ultra-rapid-acting 8 unit

ac+long-acting 10 unit hs)

Hoechunyanggyeok-san (n=3)

- y HTN, DPP4-1, Insulin
19 F/63 2015 1500  Chungpyesagan-tang UC ~ Cb-inf. Dyslipidemia  (long-acitng 20 unit hs)
Unknow . . . HTN,
20 F/65 N 1200 Boshimgeonbi-tang Chest pain Dyslipidemia MET

21 M/6l 2008 1800

Gyeonbi-tang

Insulin

Cb-inf.  Dyslipidemia {intermediate-acting 28 unit hs)

*UQ : Uhwangchungsim-hwan, "LBP © low back pain, *Cb-hrr. :
THIVD : herniated intervertebral dise, **GB : gallbladder, "'SDH

VDPP4-T : DPP4 inhibitor, "SU :

sulfonylurea ***

cerebral hemorrhage, *Ch-inf. © cerebral infarction, 'Fx. : fracture,
© subdural hematoma, ¥HTN : hypettension, "MET : metformin,
ac : ante cibos(before meals), "hs : hora sumni(at bedtime), *TZD :

thiazolidinedione, *¥SGLT2-1 : sodium-glucose cotransportet 2 inhibitor.
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o2 71 Wit (Table 3).

BE IPAES EFA2ANE B4 A
BH YTE wRE AR BT AN A7
AT S4BT 179, A49E Fels)
T B 4golglem, AT 14U S 4
T B 19 odgle 2ead a%@%ﬂswsq

%5+ metformine] 1598 (71%) 22 714 wokem,
sulfonylureat DPP-4 inhibitor7} 27+ 7% (33%) o]
912™, SGLT-2 inhibitor®} thiazolidinedionesAl €
°] ZzE 195(4%) o)t 831 A7d7dsiAl ol

T 157 B8 A THUW%), 25593
THE B8 AT A7 65 (3H%), 45(24%)



et 53] 2575 H83 A% metformin+DPP-4
inhibitor Z3&Fe] 49, metformin+sulfonylurea Z&Fe]
39 o)giel. 3%F2 7% metformin+sulfonylurea+
DPP-4 inhibitor®] Z3te] 29, metformin+sulfonylurea
+SGLT-2 inhibitor®} metformin+sulfonylurea+
thiazolidinedionese] 727+ 195 491%=H Table 2).
JedE Fo3e At xE5INY A453E
o] FoJals A} 29, A& T 3
Ao} F2pymE Felss SA7F 77 1494 9%l
H(Table 3).

s WAAES 5-887] Al 17HA] o4

W4T 7L e et 139
(61%)% 71 woken, 2% =x vadel T8
(33%), Win171 6% (28%), FH&t5e] 5% (23%) ©1k
o FF AR, oI AR xS wExst
ol AA AR e Fiste IAES OH
(23%) ] 3 5AH(Table 4).

Table 4. Symptoms of Sogal in Study Patients

Symptoms of Sogal Pa(tol/jl)lts
Urinary frequency 13 (61)
Dipsesis or polydipsia 7 (33)
Constipation 6 (28)
Hyperhidrosis 5 (23)

Heating sensation in upper body 5 (93)

(heartburn, xeroderma, blushing face etc)

-

8t
sgesl2AA Be A FRYL A

4, 2RV |ANM =8 M3 €Y | H

3z A} =
1365:32.83 me/dLelA 11632014 me/dLe. %7
2024 mg/dLuHE BAMCE fouist AAE B
AH95% credential interval, [CI], 11.91-28.57:
pCO000D. EFAIIZAA 3E A3 AF 2417 &
o 4232 211.3¢53.27 meg/dLel A 176.3+49.96 me/dL
2 WF B0 my/dLiF BAHoE n)s)

ol RS - 0)I - FIF - oDl - oY - O/

A8t v(95% CI, 18.08-51.92: p<0.0003)(Table
5, Fig. 2).

3B L7L 65% o3l 11989 St Egta
ZN2AA] B4 A5 FEG A 11944865 me/dL
o| A 105.5410.64 mg/dLE S+ 13.82 mg/dLg &
AR Fo38t A4S A% CI, 8.43-19.20;
p=00002). A% 2A17F ¥ 4 =3t 192245315
mg/dLell A 170.2454.43 mg/dLoE +93A 74
3o 95% CI, 5.84-38.15: p=0.0126). =33
27t 65% oAl 7o A £t 24|
B4 A5 FEYY A 158.3+47.64 mg/dLel
A 130.142348 me/dLE 7HA319ivk (%% Cl, 19.2-54.36:
p=0.0393). A% 2417} I £ 22875340 mg/dL
o| A 174444542 mg/dLE 23t zle]E BT
(95% CI, 7.18-101.4; p=0.0304) (Fig. 3).

257 8E 543 AN Egdr)A
A E4 AE FEIG AT 12621299 mg/dL
o| A 11551552 mg/dLe 2 #9§ 45 By
vH9%5% CI, 474-16.66: p=0.0028). 413 27|17t &
o A M= 218.1£49.37 mg/dLel M 185.5+47.66
mg/dLE yrolA, BAXeE {on|st FAaE v
ebdH(95% CI, 5.02-60.25; p=0.025). 257]&
T B8 dellM HS AT FEIYT A=
155.2£32.94 mg/dLelA 125241842 mg/dLE +2
A ZF4skd o™ (95% CI, 7.08-52.93: p=0.0221),
A& A7 "y A% 195.0+474 me/dLelA
160.0+47.29 mg/dLE A ZFAFATHH %
CI, 4.89-65.10: p=0.0321). WHA]3EHS Bgst
- FEEE A AF N7 g X
FARE, AE 2417 I AT §-9)
AHrHp=0.043). 3|EfAAS 543
T3 AF A7 " X AAEAA,
Ho7 Fost Aol 9 ArHpr0.05) (Table 6).
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Table 5. Change in Blood Sugar Level Before and
After Taking Herbal Extracts

Before After p-value

FBS (mg/dL) 136.5¢32.83 116.3+20.14 <0.0001**
PP2 (mg/dl) 211.3+53.27 176.3+49.96 <0.0003"*

A. FBS (n=21) B. PP2 (n=21)

2004 %% Pp<0.0001 300- *% P<0.0003
i

1504 —|_

200-

mg/dé

1004

B eflore After

Fig. 2. Change in blood sugar level before and
after taking herbal extracts.

Beflore After

BCi7}

[t
Ex=i=]

=]
=]

SHa| HEewo| 2E Hato] 0|X= Hg

=1
(=]

B. HbA1c<6.5% - PP2 (n=11)
3001

A. HbA1c<6.5% - FBS (n=11)

150- w  P=0.0126

1

T

w  P=0.0002

- 1
T

100 200+

mgfdé
mgfdé

504 1004

0

Beflom After

Beflore After

D. HbA1¢c>6.5% - PP2 (n=7)
3004

C. HbA1c>6.5% - FBS (n=7)
2504

L
- 1

o P=0.0393 N
p=0.0304

1

-

200+

200+

1504

mgfdé
mgfdé

1004

Beflore After Beflore After

Fig. 3. Subgroup analysis of change in blood glucose
level.

Table 6. Subgroup Analyses of Change in Blood Sugar Level

Duration of

Herbal extracts Before (mg/dL) After (mg/dL) p-value
treatment (days)
Jowiseunggi-tang 934105 FBS 126.2+12.99 115.5+15.52 0.0028**
(n=10 T PP2 218.1449.37 185.5+47.66 0.025%*
Bojungikgi-tang 17441139 FBS 155.2+32.94 125.2+18.42 0.0221**
(n=5) T PP2 195.0+47.4 160.0£47.29 0.0321**
Daeshiho-tang FBS 119.7+18.01 104.7£7.1 0.17
. 26.0+22.91 »
(n=3) PP2 232.0£65.96 176.3£73.76 0.048
Hoechunyanggyeok-san 7334503 FBS 156.7+71.30 115.7+42.91 0.13
(n=3) T PP2 192.7+72.53 165.3+49.9 (.48
5. EFT|AMN S J|742 €2 X| HEe Zro] ALE AF A7} o] Ao Fr13)
AR Avk(Fig. 4)
A7) AAA B-E 7]7be] Helx]9 Wil
oJ kS w|X=x] ol 7] 918 Pearson's correlation
& AREste] AFEEREAE A 3EEY 4
2)9] W3lel B8 7|71 Fhell e H-ol5 AMRaEA v
ek r=035, p=006). AF 2xz Ao $32
Watel B8 7|7 Aleloll= EAAHCE f2o8 of

o AuRA7E =EFH I (r=048, p=0.02), 5-& 7]
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Rate of change in FBS(%)
»

T T
10 20 30 40 50
104 “Duration of taking Herbal medicine(day)

B. PP2
40+

0 T T T Ll 1
10 20 30 40 50

Duration of taking Herbal medicine(day)

Rate of change in PP2("%)

=204

Fig. 4. Correlation between rate of glucose change
and duration of taking herbal medicine.

6. EBOPIANK =8 BT 7+ |5 wat
NAAToE AABE A IAAE g5le

o, B3y AAA B8 A3 AST, ALT He 14
o, GGT %2 83 A AN A& 5 3l
o} 1S AE v YAAES ASTSF ALT 4
A E4 A5 A9 Hell EA1skdvh ASTeH
ALTE EFA7|2AA Fo A 77 28.29414.76
U/L& 257121959 U/L, 2% 3 zh7h 22.2146.61
U/L& 20141008 U/Le.g ZHAstgdAwr, A
22§93 el HATHPY0.05). GGTH 7>
B4 B4 AF 441344669 U/LlA
37.75%46.01 U/LZ o7t 72t Aat 28 2o
= A=k p>0.05) (Table 7).

71%8el| 7FA3e] QiolW 1] 3R &3ty
2AANE B-4317] A AST, ALT 4417} 74 U/L,
88 U/LoZ AAHSHE} =gkor) &gt 7| Ax)
A B4 5 27 95 U/L, 30 U/LeR Zaste A
A e FEEE oAb vl =3 714 Se)

EAp) . A8 - 0)012 - OFSIA - 0ID] - OhiY - OjEIE

U 19 FAAM EFAN2AAE F83)
7] A8 GGT 447} 156 U/LeE =7 55
Aglem, BL Fee 148 U/LE Fasgonvt
s AEARE & $AF AL A

Table 7. Comparison of Liver and Kidney Function
Before and After Taking Herbal Extracts

Before After  p-value
28.29£14.76 22.21+#661 0.14

AST
(U/L)(n=14)
ALT
(U/L)(n=14)
GGT
(U/L)(n=8)
BUN
(mg/dL)(n=14)
Creatinine
(mg/dL) (n=14)

25.71£19.59 20.14£10.08  0.25

44.13£46.69 37.75+46.01  0.11

17.00+4.62 16.14+3.63  0.48

0.78£0.32 077030  0.92

AT [AKN 5 AT MU|S #HE
AAZE 7| AR R B HAAE AL
™, 149 YRAEZRE EFA7|2AAE %L%
37 A3 543 £9 BUN, Creatinine %<
£ 4 slsleh &gt a4l E4 3 BUNS %}7:
17.00£4.62 mg/dL, B8 5] 32 16.14+3.63 mg/dL
E AZF Aol7b A9 A (pr0.05). LA
A B85 A Creatinine® 2> 0.78+0.32 mg/dL,
5 f‘ro 2 0772030 meg/dLE A9 B35
AFQPeH, FAXNCE Fofn|akA] A3k p=092)
(Table 7). HAAES EFA7|2AA H-4 A5
BUN., Creatinine 4% 25 AAHS] Wl 2L
< g 4 gl

—~
f‘i r|-0||

el Az BES 9PE PRel 334
2 WA Bt YRS A 99
Fe Aeleh A2Y g %
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