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Evaluation of Buyang Huanwu Decoction( #pfHif 717%) Combined with Huanglian Jiedu
Decoction ( &% f##:7% ) (Modified) in Treating Diabetic Encephalopathy Using
Magnetic Resonance Spectroscopy and Metabolic Indicators

LYU Zhiyi, WANG Fei,HE Qin, LI Jianshuang, YE Xuxing
(Jinhua Municipal Central Hospital, Jinhua 321000, Zhejiang, China)

Abstract; Objective To investigate the interventional effects of Buyang Huanwu Decoction ( 4} BHif F.7% ) combined with
Huanglian Jiedu Decoction( # % fi##1% ) ( modified) on cognitive impairment in diabetic encephalopathy and explore its poten-
tial mechanisms through magnetic resonance spectroscopy( MRS) and metabolic indicators. Methods A prospective ,randomized,
controlled , double — blind study was conducted , enrolling 119 patients with type 2 diabetes mellitus( T2DM) — associated cognitive
impairment and Qi — Yin deficiency with phlegm — stasis syndrome from the Traditional Medicine Center of Jinhua Central Hospi-
tal between January 2024 and December 2024. The participants were randomized into an experimental group and a control group.
The experimental group received Buyang Huanwu Decoction combined with Huanglian Jiedu Decoction( modified) combined with
standard hypoglycemic therapy,while the control group received mecobalamin, piracetam and standard hypoglycemic therapy. The
intervention lasted 12 weeks. Montreal Cognitive Assessment( MoCA) scores, hippocampal N — acetylaspartate/ creatinine (NAA/
Cr) ,frontal choline/creatinine( Cho/Cr) via MRS and serum metabolic indicators [ glycosylated hemoglobin ( HbAlc) , homocys-
teine( Hey ) , malondialdehyde ( MDA) ] were assessed at baseline,week 6 and week 12. Traditional Chinese Medicine (TCM )
syndrome scores and adverse reactions were concurrently evaluated. Results The experimental group showed a 15% ~20% grea-
ter improvement in MoCA total scores compared to the control group, with significantly elevated hippocampal NAA/Cr( =0.3)
and reduced levels of Hey and MDA (P <0.05). Buyang Huanwu Deoction and Huanglian Jiedu Decoction ( modified) demon-
strated neuroprotective effects by improving neuronal metabolic status, regulating methionine pathways and mitigating oxidative
stress. Regarding TCM syndrome scores , both primary and secondary symptom scores in the treatment group showed significant re-
ductions,, with an overall syndrome remission rate of 92. 3% , which was significantly higher than that of the control group (P <
0.001). The degree of improvement was strongly correlated with the increase in MMSE scores(r= -0.82,P <0.001). No seri-
ous adverse events were observed in either group during the treatment period,and the treatment group demonstrated good safety.
Conclusion Buyang Huanwu Decoction combined with Huanglian Jiedu Decoction( modified) exhibits favorable safety and cogni-
tive improvement, potentially alleviating diabetic encephalopathy progression through modulation of neuro — metabolic homeostasis
and systemic oxidative pathways,providing theoretical and mechanistic support for integrated TCM — Western medicine interven-
tions.

Keywords : diabetic encephalopathy; Qi — Yin deficiency with phlegm — stasis syndrome ; magnetic resonance spectroscopy ;
metabolic indicators ; Buyang Huanwu Decoction ( #MHIA F1.7%) combined with Huanglian Jiedu Decoction( ¥ % fi##£1% ) ( modi-

fied) ;neuro — metabolic homeostasis ;integrated traditional Chinese and Western medicine
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L2.1 AR AU TEMAEEMA  DFERL 40 ~
75 %, BRI @FF G 1999 4F WHO 2 Wihr i 5 2 T IR
Wi, R =5 A @FERFRRNEIITA 522 (MoCA ) 1141 18 ~ 26
53 BRI BEIAHITRE T B @ S HEIE R B W P
PP IR, 5 DLAERLHE L BORR L = 7 7 BE AL RS
OMHLIMLLE [ (HbALc) /K- 7. 0% ~9. 0% ; ©% & H1 7]
B, BIESIA .
1.2.2 #epedroe OA I AL HI2 W7 10 S % v pes (o b
IR B MR RS ) s @™ F I B DI RE R A (ALT > 1F
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WHBYT + #MHIE 7 & B A 3 s D i, B H 1 5, AR
2K, 12 B, AR FG A EE MR I 25 A A
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{i i Philips 3. 0T Achieva #;3L9R R4, K Bk % PRESS &
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OBk (HPLC) I , Hey 38 i 418 R g5 DN A2 , N 1
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ATFEILGA 119 4 FRvs s i 2, v g 2 60 41,
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S e FE S N H 2R R AR 22 R Rt B L (P >0.05),
PILLAY B FRIE LR MoCA $F43 S HbAle 7K H A5 = B ] He
Mo BB BRI 22 7 RG24 (X =0.219,
P=0.896), ifZERFEN, B4l E AN O ERAE AR
HACE A D BRR S S5 L f b5 L3 AT L (P >0.05) , i
SEREHL IR ER , B AT e, LR 1,
2.2 ABmIREEERNL

VAIT 12 JRJG iR 4 NAA/Cr (3R 2.31 £0.79, %%
FLLR K 175.0% (vs XTHRAIIE K 97. 6% , P <0.001) , 3275 #
LI B K5 Cho/Cr LU RE 2 0. 58 0. 15, & L4 T f#
57.0% (vs X HRZH R 27.9% ,P <0.001) , /i ML fist i A 9 A
A o A b 2 AR S B R L 5 6 JH B NAA/
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1 VLU RS T R0 SRR TR 5
am @?@/ el *%Rﬁﬂ@ﬁﬁﬁ/ BERE(R/P/E)/ MoCA i?é?(%%%)/ HbAl«i/

(% ,x£s) (B/%) (4E,x +5) (% ) CIRED) (mmol/L,x +5)
WAL 60 53.34£8.50  22/38 3.65+1.20 31.67/38.33/30. 00 23.82 +3.31 8.51+2.10
XHHRZL 59  53.28+8.55  23/26 3.62+1.19 30.51/42.37/28.81 23.79 +3.29 8.50 +2.08
1/ X 0.038% 1.102? 0.137% 0.216% 0.050% 0.026%
P4 0.970 0.294 0.891 0.896 0.960 0.979

HE:OR ;N ¥ fHs

AR R YE 25 R R 6 4] MDA JKSE7E 12 JEI B
(3.22 £1.21) nmol/mL, % FL 28 T [ 44. 9% (vs X HEZH T &
22.2% ,P< 0.001), H 55 NAA/Cr g 36 588 1 4 5 (r =
-0.712,P <0.001) , [A)BI: 2B (Hey) 19T K il B0
2 RISA] 12 JE Hey H7(6.64 £1.51) pmol/L, %5 5 28 B A
63.6% (vs XTRBLL AR 37. 6% ,P <0.001) , HAsfk i ( A =
-4.78 umol/L) 55 MoCA ¥43 Bt KA (B =0.83,P =
0.002) ,

B I 43 BT R O B8 B Y B0 Bl T S AR AE 22 5 - NAA/Cr
1 Cho/Cr £3597 6 Ji )5 R 30 52 2 4 (P < 0. 001 ) , 1fif Hey
F MDA #4118 3 22 = th BRAESE 6 JEJT4e8ed R (S HAEM F(E
5 >30,P <0.001) , HbAle B8 (12 A = -0.48% ) B H
HEE L (P=0.022) BN (d =0.392) /NFH 4
BRI B T07 6 20 G a5 I i A Fn AR B VR
M7 T IR (2R 2) .

MoCA TF43 gl W ke $45 & i m (I DT AL 2) , #h FH % #
i PR A 1 N i 2 R M T s S A I BRI
1RIT 12 )G iR IR 2] MoCA 4342 F- %8 (28. 16 +4.12) 43, 1%
FLLR K 42.0% (vs XTRRZHIM K 27.5% , P <0.001) , 35 3| 4F
R IEIER K (Z = -0.85-7 =0.12) , 2H [A] 22 S Bl B (] 47
K56 il B3 30 2 0 43 B 2 HL AL A (23, 98 + 3. 46 vs
22.83 £3.55,P=0.080) , F 45 12 JE B3N & A 35 2. 92 4
(d=0.796, hEERN) o

EEIME SR B ENRR - TR TEER(F =
386.721,P <0.001) , i 4 DA HT st i 3R 2 X R 119 1. 8 £
SEITA AT s 25 B FRAT BE 7 oA I S 3 (3 2 N 00 R o) Ok
/b 48.2% ), FEIR [AZA553 42T 5 NAA/Cr HE NS TEAHSC (r =
0.67,P<0.001), X HRAIBAES 12 65 (25.24 +3.16) 4y
(P <0.001) ,fEAPSAIE T8 B i A £ B (26 43) o BT 30

JIE AT AR IR B0 2 DN R B 2 Y o B X O B T A
(0 ~6 J&):MoCA [Tt 4.16 43, 5 Cho/Cr FREF A (r =
—0.82) ; QWLFEWI(6 ~ 12 i) : MoCA T} 4. 18 43, £ Hey
FREIRAR(B =0.91) o ZIEXIERANHIE L A HEMH D
JUBlE Ao LA ) P 28 SRE | JE AR i 28 S T AR SR A S
i
2.3 R E A EL IR GE S R

E/R s NAA/Cr 5 Cho/Cr LLAHZE T 1 12 AN A 32
bt RIGHBFE NAA/Cr LW{EFRRE: BT, 565 6 JRIE) 3%
= TXTHRAL(P <0. 001 ) , #7822 705 J3 8035 5 Cho/Cr ELE I
BN R, RO TR A B A M (P < 0.001) o AR L
e F R R, ELZ 1) 22 S B B[R] 9, S A0 A
VB SRR IR AT R HE b 2 W R T AR . L
TR 3,
2.4 i REAEAR S AR AR R A

B 5 X AL T AT S Hey 5 MDA KP4 46, T
6 Ji)a , I Hey B3 T, 255 12 JAIREIEIE 63.6% (vs
St HRL 37.6% ,P <0.001) , L& d =2. 41, R H 50
HBEREYIAEIE, MDA V4 AR it Ak 7= ) , oK SF- A7 i e
HFFE TR, 55 12 AR EE R BEIK 44. 9% (vs X HRZL N %
22.2% ,P <0.001) , Sz Bt Jb 25 0 4040 N I 22 g i it . DA |
25 SRR AN PRI 10376 5 7 A 1 1 NPT eS8 A e 410 i
KA AR, S HAEWE IR s v 77 0 g T 7
ARG T KE 4,
2.5 WEIEFERLKERAL

FHUG R AR FS ABEYE . O T = 1 S EIR & Bk
o AIHLRAAE A s R B M, UORE Sk BB L JBRR L AR IR
ZEINA U, BRSUE T IA (P <0.01), GI7 12
Jale, e 4 ERE VPR A (3.35 2£0.53) 43, BRHLK T B

F2 PIULE DR s 28 (9 2 AR AE I Y 7 RS LS (x £5)

HbAlc NAA/Cr Cho/Cr
am : :
Bk 55 6 JH 5512 Ji ALk 55 6 JA] 5512 J& B 556 J4 %12 )4
W R | 60 8.51+2.10 7.11+1.18 6.31+1.09 0.84+0.25 1.63+0.26 2.31+0.79 1.35+0.06 0.96+0.21 0.58 +0.15
X HR 2 59 8.50+2.08 7.58+2.12 6.79+1.35 0.85+0.24 1.02+0.21 1.68+0.59 1.36+0.58 1.02+0.34 0.98 +0.21
F - - 58.372 - - 132.450 - - 214.760
P1{a - — <0.001 - - <0.001 - - <0.001
) Hey/ ( wmol/L) MDA/ ( nmol/mL)
ap : - : - -
FELL %56 4 5512 4 FELL 556 J 5512 4
N e 60 18.26 £3.25 11.12 £2.55 6.64 £1.51 5.84+£1.09 4.25+1.01 3.22 +1.21
popiisEi:] 59 18.30 £3.31 15.33 £2.23 11.42 £2.50 5.85+1.12 5.26 £1.03 4.55+1.03
F1{H - - 387.25 - - 95.632
P1{H - - <0.001 - - <0.001
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F3 DGR R s B B E AR AR LR (x % 5) LR A%
- - T4 ( FEAE ) P EIEAE P4 (UAE ) MMSE 43
ZH [
Ktk %6 A H12 Kk 556 A 912 JF Kk 556 A %12 A
IS4 60 23.45+6.02 11.33+3.16 3.35+0.53 14.06+5.10 6.09+0.95 4.15+0.86 21.60 +5.05 24.89 +5.42 27.85 +5.21
Xif B 21 59 22.94+£5.95 18.64 +3.24 9.68 +1.51 13.98 +£5.12 11.21 £1.03 8.41 £1.62 21.56 £5.03 22.08 +4.94 22.12 £5.11
F{H - - 908. 401 - - 343.026 - - 39.652
P1{H - - <0.001 - - <0.001 - - <0.001
85. 7% (vs Xf B4 T [ 57. 8% , P < 0.001) , {IF 1% 2% fif 2 Hy AR, Cho/Cr F I 3E T % (57.0% ) 5 B WEEFR 3 I WL

92.3% (vs X R4 34. 5% ) o WAETFATTRIZL FIEE (4,15 =
0.86) 4% (A = -9.91 4 ,d =3.328) , Horb A bR ” mie 3 5
B (FRAR96.T% ) o HBE TE 5 R0 38 S BN ) — 2500 B %
FIEPEEE 6 RN B B E M E R (A = -7.31 4,
P <0.001) , i RAETEA IS E 12 JR(A = -4.26 4%, P <
0.001) . MMSE PEAMETH5 o BEIE B [ 45 i 50 41 3
FXIRA (A =5.73 43,P <0.001) , H 5 FREPF4r T R 2R
HHIE(r=-0.82,P <0.001) . UWEMEER /TR B : O OIE
(P ZAR DRI < 05 2 7 fife 3 B % PR A1 2.3 £ Q%%
FAEIE i R4 BH0 | PR JRR A ) < 3B 41 12 JA 2% 1 % > 90% 5
IR (KR A : 3% 5 MMSE #2712 M1 56 (B =
0.67), W3,
2.6 ZAMWITH

FEIR YT BAIR] AL B8 o B TR RN B0 R
BEBHAE 0T KBS, ATz, AT L T Rg
Kl $E bR ( ALT (AST  Cr,eGFR) 78 P 41 /] 22 53 T 48 2 7 X
(P>0.05) , FZEARNH IR 11374 20 7 15 2 Tk 1) I AR 1z FH %2
Stk R AT,
3 itig

PR I S 2 TR BRI 5 DL 1) P p 22 0 S , HURRAIE
SN RERGR (TR R 4 2D I0ACBE T N R T BRI
AT RO L B AR W R e R T B B
ERIN 1 Q1K T SRR R (IR GRRLET | 2 Tvey) )i 14 3 R
AT . HEZEUN BRI IR AR 8 e 5 R
TE” JUWE , 22 i S8 P S L 45 3 25 AN R T, E g AR i
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