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Assessment of Combined Administration of Hypoglycemic Agents and Herbal Extracts
(Pyeongwi-san or HyangsaPyongwi-san) on Blood Glucose Levels in Type 2 Diabetes
Mellitus: A Retrospective Study
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Young-min Ahn"’, Se-young Ahn"’, Byung-cheol Lee’

"Dept. of Internal Medicine, College of Korean Medicine, Kyung Hee University
Dept. of Clinical Korean Medicine, Graduate School, Kyung Hee University

ABSTRACT

Abstract: This retrospective study delved into the effects and safety considerations associated with the concomitant usage
of hypoglycemic agents and herbal extracts, specifically Pyeongwi-san (PWS) or HyangsaPyongwi-san (HSPWS) in the context
of type 2 diabetes mellitus management.

Methods: The investigation involved 38 inpatients with type 2 diabetes mellitus who received PWS or HSPWS treatment
at Kyung Hee University Korean Medical Hospital from January 2012 to December 2022. By investigating clinical attributes
and conducting laboratory assessments, this study aimed to discern the impact of these herbal extracts on blood glucose levels,
encompassing fasting blood sugar (FBS) and mean 2-hour postprandial glucose (PP2) levels. Furthermore, the safety profile of
the herbal extracts was assessed by comparing liver function indicators, including aspartate aminotransferase (AST), alanine
aminotransferase (ALT), and y-glutamyl transferase (GGT), alongside kidney function markers, such as blood urea nitrogen
(BUN) and creatinine (Cr).

Results: Following the administration of the herbal extracts. no statistically significant alterations in FBS and mean PP2
levels emerged compared to the baseline levels. Notably, the safety evaluation revealed no significant differences in liver and
kidney function parameters following herbal extract administration.

Conclusion: The results of this research indicate that using PWS or HSPWS alongside hypoglycemic medications could be
a beneficial additional method for addressing digestive symptoms in individuals with type 2 diabetes mellitus. Notably, this
combination seems to have no negative interactions with other drugs.

Key words: type 2 diabetes mellitus. herbal extract, Pyeongwi-san. HyangsaPyeongwi-san. blood glucose level, Korean medicine
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Table 1. Composition of Herbal Extracts

Herbal name Botanical name Amount (g) Ext. (g)
Pyeongwi-san (ZFHHQ)
E Atractylodis Rhizoma 2.5 0.95
PR K Citri Pericarpium 175 0.56
5 #b Magnoliae Cortex 1.25 0.1
H = Glyeyrrhizae Radix et Rhizoma 0.75 0.2
£ B Zingiberis Ehizoma Crudus 0.50 0.03
X B Zizyphi Fructus 0.67 0.34
Total (g) 2.18
HyangsaPyongwi-san (HFTFEE)
E Atractylodis Rhizoma 2.5 0.95
PR K Citri Pericarpium 1.25 0.40
- Cyperi Rhizoma 1.25 0.40
A ¥ Ponciri Fructus Immaturus 1.00 0.29
2 F Agastachis Herba 1.00 0.15
5 #b Magnoliae Cortex 0.88 0.07
= Amomi Fructus 0.88 0.11
X F Aucklandiase Radix 0.63 0.32
H = Glyeyrrhizae Radix et Rhizoma 0.63 0.17
OB Zingiberis REhizoma Crudus 0.50 0.03
Total (g) 2.89
*Ext. (KHP)
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Fig. 1. Participant disposition.
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23 Excluded
12 No blood glucose results
7 Can't compare pre&pro glucose results
4 No hypoglycemic medicine.

T2DM : type 2 diabetes mellitus, PWS : Pyeongwi-san, HSPWS : HyangsaPyeongwi-san
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Table 2. Baseline Demographics and Clinical

Characteristics
Characteristics No. (n=38)

Age, meantSD, y 68.91£8.57
Sex

Male 7 (18.42%)

Female 31 (81.58%)
Height, mean+SD, c¢cm 157.41+6.97
Body weight, mean+SD, kg 59.36£8.62
BMI, meantSD, kg/m? 24.02+3.63
History of diabetes Duration-yr 7.7848.53
Duration taking HE, days 3.7648.19

Pyeongwi-san 4.96+10.32

HyangsaPyeongwi-san 1.93+1.94
Comorbidities at screening, no.

Hypertension 33 (86.84%)

Dyslipidemia 17 (44.74%)

CVA 15 (39.47%)

CVD 10 (26.32%)

Cancer 2 (5.26%)
HbAlc level, mean+SD, % (n=25)  7.06£0.96

>6.5% (%)(n=17) 752+0.8

6.5% (%) (n=8) 6.09+0.3

No. : number, SD : standard deviation. HE : herbal
extract, CVA : Cerebrovascular accident, CVD
Cardiovascular disease, CAG: Coronary angiography
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bt
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om, o5 FEIAY A AR {54
9X3keH(p0.05) (Table 4, Fig. 3).
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A 9AF B8 A 9 105.07+17.30 mg/dLel A &
& 37 108.13£22.91 mg/dLE A Z7}18151 A
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Table 3, Comparison of Blood Glucose before and after Administration of Preongwi-san or HyangsaPveongwi-san

with Hypoglycemic Agents

Duration of

Blood sugar Before After P value

Herbal extracts herbal extract, test (mg/d]) (mg/d)) (0.05)
mean+SD, days

Herbal extract - FBS 118243041 114.05:2489 03829

(n=38) 1628, PP2 186074683 17612+4089 02160

) FBS 1268353419 1179122585 00581

PWS (n=23) 4.96+10.32 PP2 186995576 179.3+45.38 0.7960

- FBS 1050721730 1081322291 03870

HSPWS (n=15) 1.95¢1.54 Pp? 1846543000 1712343376 (01877

SD : standard deviation, PWS : Pyeongwi-san. HSPWS : HyangsaPyongwi-san
FBS : fasting blood sugar, PP2 : post prandial 2 hour (blood sugar)
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Fig. 2. Change in glucose levels before and after administration of Pyeongwi-san or HyvangsaPyeongwi-san
and hypoglycemic agents.

PWS : Pyeongwi-san, HSPWS : HyangsaPyeongwi-san, N.S. : not significant
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Table 4. Subgroup Analyses of Blood Glucose before and after Taking Preongwi-san or Hyangsa Pveongwi-san
according to Different Type of Oral Hypoglycemic Agent

Type of oral agent Blood sugar test Before After P value (0.05)
FBS
Total 119.06+31.68 114.67+26.3 0.4503
PWS 126.33+35.58 118.05£26.86 0.1211

Metformin (n=33)

ornin (@ PPI;SPWS 1063341841 118.05426.86 05786
HSPWS (n=12) "ol 1900344705 179.92:41.21 0.250
PWS 192845487 183434523 0.6766
HSPWS 18518304 1737943402 0.3586
FBS
Total 11617+4557  107.67+34.49 05208
PWS 149:56,64 125844599 0.1832
Surfonylurea (n=12)  popyg Q131 GATI=IT36 0.14%5
PWS (n=5) PP
HEPWS (n=7) Total 77:5666 1833044585 0.2065
PWS 2U733:6700  185.83+5331 0.7304
HSPWS 1793862532 1816444417 07818
FBS
Total 17143319 1257142985 04423
PWS 138.86+35.98 1373287 08471
DPPAT (n=14)  popyyg 1045722015 1144342351 0.1179
PWS (n=7) PP
HEPWS (=7) Total 1951344923 1653543475 0,017
PWS 1997166381 165.81446.16 0.0380"
HSPWS 190553363 164.88+22 0.0970
FBS
| PWS 11422761 10762451 0.6376
Insulin (n=5) HSPWS - ~ -
PWS (n=5) PP
HEPWS (0=0) PWS 1944346165 196.2668.74 0.9280
HSPWS : - -

No : number, DPP4-1 : DPP-4 inhibitor, SU : Surfonylurea, a-glucosidase-I : a-glucosidase inhibitor, TZD : Thiazolidinediones,
SGLT2-1 : Sodium-glucose cotransporter 2 inhibitor
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Fig. 3. Change in glucose levels before and after administration of Pyeongm—san or HyangsaPyeongwi-san
and hypoglycemic agents according to different type of oral hypoglycemic agent.
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Agez A St A Witk 2E HAA] PR S48 e A AR 39} A
BUN. Creatinine %= A E 4] <toll £33 39] A B8 B9 AF A £AE el A8
Ab Bl SR QAL B8 A5 7 BUNREE 3Hast & AN E 7R B FAMCeR fofv]
E: & Atel7h fAi=H(p0.05) (Table 5).

H31, 3t Creatinine Fh Z7Hlort & 2holgk
25 BAMCE felskA] dsteh(pr0.05) (Table 5).

Table 5. Comparison of Liver and Kidney Function before and after Administration of Pyeongwi-san or
HyangsaPyeongwi-san with Hypoglycemic Agents

Before After p-value (<0.05)

AST (U/L)

Total (n=13) 32.85%26.2 26.38+11.48 0.3274

PWS (n=10) 37£28.8 27.5%12.82 0.4482

HSPWS (n=3) 19+3.46 14.67£7.51 0.5000
ALT (U/L)

Total (n=13) 21.8512.12 19.46+8.84 0.3609

PWS (n=10) 24£12.69 20.7£9.15 0.6494

HSPWS (n=3) 22.67£4.93 15.3347.64 0.2500
GGT (U/L)**

Total (n="7) 212.29+334.26 214.57+348.18

PWS (n=7) 212.29+334.26 214.57+348.18 0.9015

HSPWS - - -
BUN (mg/dL)

Total (n=16) 13.138.06 11.8845.21 0.6265

PWS (n=11) 13.09£9.38 12.09£5.01 0.6922

HSPWS (n=5) 13.24.87 11.4£6.23 0.4005
Creatinine (mg/dL)

Total (n=16) 0.68+0.2 0.690.17 0.6723

PWS (n=11) 0.630.22 0.650.19 0.5980

HSPWS (n=5) 0.760.09 0.770.11 0.9166

** Tncluding two patients with liver cirrhosis and gallbladder cancer.
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