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[FEE] H 6y 33T PR 07 36 97 B RO e Mtk 2 R (PDPN) 7 3 B X 4% B F «B(NF-«B)/% F & —
2 & A 5 (INOS) mRNA/— A & (NO)EERE W B H, H ik . ®wF 2021 F5 AFE 202245 AFEZH W
HEE KK S PDPN 2% 90 6, # BB TR L2 AN EA st BA L 45 0|, sTBRAEZERRKEMN
B, AU PR KA N EAERER ETFUPHERAR TR, BATEA N4, LK
FHABTHE FEIEFEITFS KR AEEIN(VAS)IF M EFHE BEWHENE Z}M‘WX@‘%EF‘(MNCV)
F R A B E (SNCV) ; 3F %5 7 41 40 J& ot NF-kB .iNOS mRNA NO 4 &, B WA BT AR R, %
RGBT RENEAMGRRE FERK AEZ N JERBREIF 24K T B4 (P<0.01), %57 VASH’L ME T
X B4 (P<0.01); IE # # £ MNCV SNCV # & Jg ## £ MNCV SNCV 1 T 3t B 4 (P<0.01), 4t J& iz NF-kB |
NO ,iNOS mRNA & & # 1 T 3 B 41 (P<0.01); 767 B AR E & T X B 4 (P<0.05), £ iR Pt 7 o &
# PDPN # [E LR , 7 30 & 1 & 08 1% &t 4t 3, HLH 7 68 5 41 %] NF-«B/ANOS mRNA/NO 1z 5 & #
AR,
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Effect and Mechanism of Wenyang Huayu Formula(;ZPH{%#57 ) on Painful Diabetic
Neuropathy
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Abstract Objective:To investigate the effect of Wenyang Huayu Formula(if i {65 7% ) on painful diabetic
polyneuropathy (PDPN) and on nuclear factor-kB/inducible nitric oxide synthase mRNA/nitric oxide (NF-kB/
iINOS/NO) signaling pathway. Methods:From May 2020 to May 2022,90 patients with PDPN admitted

to Qinhuangdao Hospital of Traditional Chinese

Medicine were included and divided into the obser-

[ FE HER] 2023-02-14 vation group (45 patients) and control group (45 pa-

[(BE&MA] F 25 IREEORIE S RRTHIIH (455 2021 tients) according to the random number table
01A173)
[EE B A ] MK (1983—), L Wby A B4R 1, &l & method. The control group was treated with routine

(EmDJFﬁ ERARAZ I SRBREIRT A, WA :byl198309@163. treatment for diabetes with oral administration of

[EEEE] RILLL973—) L, WALF R8N B0, mecobalamin tablet and epalastat tablet;besides the

B, FAR BRI, 32 N 5 A T B B e AR B . .
qhdzyyxjh1975@163.com. treatment in the control group,the observation

- 820



2023 4 8 fl Ak E IR R R 7 I8 T B RO R T 20 R T R BT R A2 %F 8

group were further treated with oral administration of Wenyang Huayu Formula. The treatment course of
both groups lasted for 4 weeks. The traditional Chinese medicine (TCM) syndrome score,pain visual analogue
scale (VAS) score,motor nerve conduction velocity (MNCV) and sensory nerve conduction velocity (SNCV)
of median nerve and posterior tibial nerve were compared between the two groups before and after treatment.
Levels of NF-kB,iNOS mRNA,NO in the peripheral blood were compared between the two groups. The
total effective rate in both groups was compared. Results:After treatment,the scores of extremity tingling,
numbness of hands and feet,shortness of breath and fatigue,soreness of waist and knees in the observation
group were lower than those in the control group(P<0.01),and VAS score in the observation group was
lower than that in the control group (P<<0.01). MNCV and SNCV of median nerve and posterior tibial
nerve were superior to those of the control group(P<0.01). Levels of NF-kB,NO and iNOS mRNA in the
observation group were lower than those in the control group (P<<0.01). The total effective rate in the
observation group was higher than that in the control group(P<0.05). Conclusions: Wenyang Huayu Formula

could improve TCM syndromes,effectively relieve neuralgia,increase nerve conduction velocity of PDPN,and

the mechanism might be related to the inhibition of NF-kB/iNOS mRNA/NO signaling pathways.
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B DR 9 P A 2295 48 (PDPN) /2 2 B8 JR i
UL IR P I R 2 — | G PR R R o T R
I R 16% ~26%"2, A = BLIm IRFFAE A pf 28
PRSI AR b ok R R A, R R R A
R K IR DL R T RIRE B RRE B A TR A A
A it XoF AR S S LI 2R 4 R ] R BT
JEe vtz R W R IR A4S R T BRI
BB E N ED . AR E E X F PDPN iRY7 &
DL PR A B IE AR S AL PSR i L R
P2 55 R B BIT SO AN E AT o B MELL A
R PR, R4 PDPN J& M8 I IR
E DK S | 2T W A O VK 4% 8 =2 I BH i €
BE k45 BB A B AL, R PR R
50 T B P A3 AR YA R PR R R e 2 A
W56 07, BAT L PR BLFE 0% i Ak 78 2 T3, 45
PDPN (1 B L, W55 26 B, 980 2 1 BT B89 i) Tk
Z AU | LA T i R A 2 B R A 7 A
B F A7 A% T kB(NF-kB) & — R 5 1,
FIFEGRPE SAE HVE F T 5688 B A0 A% 9, 3hifs 5 A
— AL R AT (INOS) (14 35 PR 5%, 1T 4 1R 3 T
— S LA (NO) , {2 HEAI J8 B 25 11 5 B %y M 4
A FE A AW & B NF-xB/iNOS mRNA/NO {5
IE A Z PR R G ) R AR R R BT
FEAEH, AHFSE AT B 3697 o I8 SRR PR AL

painful diabetic polyneuropathy ; Wenyang Huayu Formula;nuclear factor-«B ;inducible nitric

I I6 97 PDPN A9YT 8% &5t NF-kB/AiNOS mRNA/NO
&Sl B RIS o PDPN B2 6 SR R I |
1 BERERFE
11—k

AR 5T AT 25 B 0 T P R R B R A AR H B 4
BARZHEAE (5 :202109A05) . A BEHFFEXF 4 K 90
5] PDPN £ |3 F 2021 45 5 H £ 2022 4 5 A 1E
ZE W R E R ZIRIT . B R K
90 i) 8 3 79 A WL EL 21 FILXS HE A 4% 45 i, WA 40
27 ], Zc 18 ], 4F i 38 ~70 %, F-44(58.92 £9.47)
% IR B AR KL 21.67 ~29.81 kg/m?, F- 1 (25.82 +
1.59) kg/m?; B IR 2 5~ 19 4F ,F15(9.85 £2.77)
4F;PDPN FE 2 6 1~ H ~5 4, 745 (3.03 £ 1.47)4F
Xt UL 25 i, 4 20 B, ARk 39 ~70 %, T8
(58.36 £9.69) % ; 1A Jii 1 5 %4 21.43 ~29.79 kg/m?,
- 44 (25.66 + 1.62 ) kg/m?; 4l IR W5 5 B2 4~ 17 4F
¥7(9.34 £2.52) 4 ;PDPN S5 2 7 > H ~6 4F | F- 1
(322 1.36)4F, MIALAERY Mo AR BT 45 2 HE IR
i e PDPN 5 & 22 R 3 o g it 2 L (P>0.05) ,
HA R,

gy AR AE . OFF A E 2 BB R % B i6 46
(2020 4 i ) ) O B 9 S PRl A 22 05 A% 1Y) 2 W B A
(7] s A XS %o A P P A 37 s 269, 92 9 A Joit A oy
PR KR R R A I K2 W O PDPN;
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@ BE FHIE Ny FEBE L HEHE " BAE RS 25~70 %@
EPE R, B RAE AR O T M 48 U IR I 56 Py
%, ARSI E I

HEBR bR DBk 2 B SR S 1) o Ath 25 78 4 R
I3 3 QB BRI 2 I &E s Ml 9 T 3
{14 JE] PRl st 285 28 5 (D5 I oA 9 43I 25 s D6 I 1l
5 R B 28 P B s @ 1F AR 4 52 HoA 25 iR
I7 3 ORL AR5 ; @b 4T U i vy 2L 309 1 Lo kR 3
1.2 ik

Xof 21 42 BEC b 2 AR DR O B 36 6 R (2020
AP ) )2 32 PR B IR AR IR IR 12 3
RT3 AR B W15 0 T D B R 2 Bk R T T
SR IR B 2R 5 IR 0 Rl e R (O = 245 M0 4 AT IRy A
FRZS A, A% 0.5 mg X 20 A, L5 20200428) , 451K
0.5 mg, H 3 %, HRAMA W) 7 (4% 112450 4R 1A
P 5 B 2 A PR E] B 50 mg x 10 L 45
20200331), 5K 50 mg, H 3 W, J7FEN 4 J& .,

WREE 21 7 0 IR 20 a7 At b 11 e b 24 3 BH A %
J7, LI L R 10 ¢, B 15 ¢, 2208 10 g, FEAL
12 g, 415 3 g, P12 AAT A A A 20 g, 11K
30 g, XS 30 g, 1 Sk 15 g, DR 2 R B2y iy
4 — R BAIAT 2 kLRI 300 mL 253, 43 2 4%
PSR REH 1, e s iR 150 mL(1 4%),
el 4 4,
1.3 WMEFR R
1.3.1  PEUEETES

Z: B O i Ji) FL b 2805 722 T R B i 4R e )
XF P 2 A8 A T B A R AT S A VT 40 B IE R i
iy fil R TR R Z O R Koy b G
JE b R VR B R (B R TR R ) 433t
0.2.4.6 45, UAIE (U = 1 ERERR O 4303 0.1
2.3,
1.3.2 MAIREGEE O

6T R L AL SE AR S 43 (VAS) WA 15 41
PR BUK N 10 em A 10 4N Z0 B 595 L
220 BE R 0(0 43 ) , 2o T A Z1 B2 2 10 (10
91, R B BN R Lk BB AR R R AR 3
H O PR 0 B 2B, B PIR VAS ¥4,
1.3.3 MWL S

RIS N R S A R W) NTS-2000
AL ISR 7 2 S5 5 R AT o 2 Pl A AR A, a0 R
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I B H FROE 2 T RR S WLz 3h
P 2AL U (MNCV) MU 2% 3 (SNCV)
1.3.4 AMEIML NF-kB NO iNOS mRNA 7 2 6 ]

IR YT HE S IO AL R R S I8 R ko, DA
3000 r/min 5% # B0 10 min (B 024 r=7 cm) , F il
N E 30 min, WCAR LW AR (=70 °C) PR A, N il
HB A 28 92 1 5 1L NF-«B NO & iR % & 1 b
TSR AE ARG BR A F) SO0 E 1R A BEEE S
(PCR)F AR M AN 1M iNOS mRNA 754 Trizol 42
A ] M B 0 . RNA, 3305 53 5 N7 A5 A% cDNA
S —4E R & A BN BREE KA F] ), L cDNA K
ik k4T PCR ¥4 ,iNOS FlN 2 GAPDH 514 i 1Y
g () AR RN A BR A R A L INOS B TiES ]
(5 ~3)GTCCATTATGACTCCCAAAAGTTT-; F 5]
(3 ~5)CTTGAGGTAGAAGCTCATCTGGAG ; N 2
GAPDH - Ui# 51 %) (5~ 3") CATGAGAAGTATGACA
ACAGCCT; Fi#514 (3’ ~5") AGTCCTTCCACGATA
CCAAAGT, PCR #3451, &5 95 CHAEE T #E 47
10 min FARVE |, 2 5 95 CHEE T ¥E4T 30 s H b Ar
PE,72 CFIR K 1 s, SLiEAT 40 DFER, DL 27240 4
BANE M INOS mRNA FXF A5,
1.4 JFEE

F P4l PDPN (& IR T7 SR 70 BAL A 3L
MITCRL, FEAR RAEI W &A% S DI RR IR & IE
SRR IN S m/s DL R S e R AR AE # i B i
U AL R BTG TR IEAN 5 mis AR
FEIR AR TC k3 | p A% T B O PR O,
AT RAPVE RN Ry AT SR
1.5 Stk

N SPSS 23.0 8o Hr e i85 , 1 Bk
xts Fom, PEIEEIT S VAS W5 A2 4L ok
J NF-xkB NO .iNOS mRNA £ [&] 4 P Ho %5 0 F ¢
g, THECRORE LA e R AL A RO LA
FH 2 K56, B a=0.05 4G 56 7K 1
2 %R
2.1 P4l BRI A

IRITHI ML PDPN 8 B i T 2 IRA <
FZ 1 EERR BT 4y 22 R G 7 L (P>0.05),
RIT R A R PF o BRI ATREAR , 2 R A Si it
R X (P<0.01), WLESLH A5 0 PF 50 YA T X BE 41
ZERA G E L (P<0.01), W1,
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2.2 YL HH R =

IR YTHT M 2H PDPN (8 5 K9 VAS Wor 22 5
Gt E X (P>0.05) 16975 , ALK VAS 3455
¥ Ig E R (P<0.01) , ALK VAS TEAHIKFX)
T4 (P<0.01), W2,
2.3 WYL AL Tt

IRYT AT 4L PDPN i 1E H 4 28 MNCV SNCV
A J5 M 28 MNCV SNCV 22 5 ¥ C 48 i1 22 & X
(P>0.05) 36775 , W6 41 bk i 2 4L S B 1 B0
JERTHE I (P<0.01), WAL ¥ f T % B4 (P<0.01)
W33,
2.4 PHALAME ML NF-«xB . NO iNOS mRNA .

AT AT 41 PDPN 85 4MH 1. NF-«xB NO iNOS

mRNA & it 2 R g2 L (P>0.05) 897 )5, ™
ZH AR I NF-kB \NO . iNOSmRNA & 7t 1 i 2% [
(P<0.01), MELH ML T X R (P<0.01), W3 4,
2.5 WAL IRYY AL 5

WG A RO R TXF BRAE 20 0] L3 x*=4.602,
P=0.032, 5 A%t E L, WEKS,
3 itig

PDPN IIfii PR 3 38 22 FF | i 28 1 50 2 A 0 A% .0
Il PRAFAE , 79 0 I8 AL 55 I B B9 55, <
Tk 2 SR I ALK BT R i bR 2 i i 12 R I A T
J& PDPN 1 Ih 3l fish & R 2, 5 Wi 41 B 1) 55 8 S 1 L 4
T I A S W e 1k B S BB 22 1 B SRR 38 R AR R A
MAEE R 2, 2 550 ik PDPN 3677,

®1 WARKRREMERERHRTHEREIEETS LR (v s, 5)

X R4 (45 1)

WL (45 f91)

Hi R
AT RITIE Rl RITIE
Bl S o i 5.02+0.76 2.09+0.58* 5.07+0.81 1.28+£0.39**
FRIRA 4.86+0.90 1.94 £0.54* 491+0.87 1.05+0.33*2
Rz 2.16+0.47 1.01 £0.34% 2.21+0.50 0.74+0.23*»
IR g 7 7 2.09+0.45 0.94+0.31" 2.13+0.42 0.63+0.25**
TE SARHIRYT AT LA, *P<0.01; 5 X AT YT R LA, 2P<0.01,
x2 MABRFEEMARETERELTNERBREEIITSEE (vts,5)
415 1% AT I BIT R L Pl
X B 41 45 5.96+1.43 278 +1.03 12.105 0.001
W41 45 6.14+1.60 1.66 +0.59 17.623 0.001
ol 0.563 6.330
P8 0.575 0.001

RO AEABERFREEMESFEEZZFRTHEETHE BERHEEHMEESEE (MNCV) B MEESHEE (SNCV)

EE 8 (v +5,m/s)

EH 2 MNCV

IEH 2 SNCV

415 1% - — - —
TR betid e L8 PAH EEad ] IR (18 P
Xt B 41 45 40.05+326  44.68+4.13 5.903 0.001 38.19+3.23 43.52+3.89 7.072 0.001
WLEE 4 45 39.98+3.14  50.16 £4.09 13.244 0.001 38.08£3.27 47.24+4.11 11.699 0.001
tfH 0.104 6.325 0.161 4.410
P 0.918 0.001 0.823 0.001
Ji J #i 22 MNCV JI# J5i # 28 SNCV
415 %% - - -
BITHT BT IR {8 PAH YT IR t18 P
Xt A 21 45 36.48+2.19  40.30+3.34 6.416 0.001 32.88+2.27 35.79+3.05 5.134 0.001
WFE 41 45 3627+2.15  4424+3.17 13.958 0.001 32.62+2.30 38.66+3.18 10.324 0.001
¢ {8 0.459 5.740 0.540 4.369
P14 0.674 0.001 0.591 0.001
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PRAR 5 2 22 A 45 il it s SRl L 07 B 4R A R ek
LIS A EFREY), BB — T R s
DR, (EATS A7 30 40 7 3 X LA % A A | 7 T 3 ] kR
AR R

Hf S 2R A Ok FEBE I FIE R PDPN I R UL A9 3iE
R RBE IR H AT AE TG B R AW R
SR N HEMIB AT, BOps N A TR Al T B, 28
k3%, A Z B HE S BH , BHAAS 8, JE 3k o A | JE B I
P, BEL Bk 45, S fas 17 AN g, AN W9 . (G IESS /e
BERYE AT TR MTE W H A, b
R A SSORR] RS T 6 PH R ) € 5 | JE %
FOMLAE L R YT N AR FH I8 25 3% AR kg o 3
Tk B A 7 e B RR B R B X Il R A 12
e o 245 2 A, G HP R B T A R BT, DA AR A BE R T
FEHEZ 52 Wt B i BLIE 402 T Bl P g TR
ZoALTE | = 2GR AT K P R B HOIE TR AT 75 I 1A

F4 WABRFREHERKETEEETHGNNE M

& F -kB (NF-kB).— &L & (NO),— & & & & (iNOS)
MRNA b2 (x +5)

NF-kB/(pg/mL)

2 FESUE M 2 A4 AN S F R B R AT, A kT
563 7 B DU 24 AT e e 5 R 1 R T K 5 B T ik
I 25 A, A ASCRE LA B It A7, 4= 08 AT 36 I 3 2%, AL AT
T 22 HCFE T VK B FH I S 2 0 I e L1 A R
2y AN K PETE I 2 YT R, AT e R
PHHCTE b8 45 et , (i JE BE A5 A% , 9% 1M 75 B, XoF
PDPN #rASE A

ARG K BRIA T T WSS 20 v I A 0T 4 L PR
VAS WEAMIE T X IR AL T8 97 SRR & T X IRAL %
B TEVE B2 36 57 S alh b i FH v 245 3 BE AR 97 7 e 6% 51 A
Sk vp B IEAE | 2B A 229 , 3255 PDPN (3697 3%
Jo P24t T 10 P AR A 76 PR ] 1L b 22055 25 12
Hh LA A58 v 1 AU RRE S PDPIN LT 61 A 22
I A5 A T 7 SR 0T B AT 3 B A DO AR L RR K | I
tpf s NS 2R I KR WL 52 Bl i R F
FE R N IE Al 2 R R 24k S R 1 AR AR
i 8 DR A J] B A 28905 A IR Y7 AR 1S ARG & B
BT A MEEHL IE i 42 MNCV SNCV Fl R J5 it 4
MNCV SNCV 1% 53 B 400 TxF BEZH | 2 WA BH AL
T3 I B JR) R v 22 1) 4% 5 R i 5 22 1) PDPN

S IR i P eI
WERLL 45 793241243 628111039 6836  0.001 PDPN % WL 5 24 . H RTRFSE A 8 K 100 1L i
WEELL 45 79.68+1255 49.83+11.40 11810  0.001 T 2 o LB VA 1 T B B L LI 2
o o o S e | T 5B A B A e 0 P T T
NO! (umolL) B, MLV R S, AR R A RN R B 28
R e m PH A PE RIS B 25 9 PO B 1 PDPNY 48 0 I
AL 45 91.08+ 1425 68.77+1238  7.928  0.001 TN E B AZ A HURE S G R A R bRk
WEEAL 45 91.69+1472 5381+1066 13982  0.001 S A TR P A A% T NF-kB B
(i 0.190 6143 A7 22 T M T R 390 788 B T 44
£ e R ] P R 7 A B NF-B 19 LA
e i H PE 3, NF-kB 308 I 0T 2 5 HLIA 9 SAE S, Jin ik £
M4 45 9584206  454+133 13788  0.001 JE IS FRR 2 B4 1S TR AR SR RE R RE B I
WEEH 45 9.67+213  208+067 21862  0.001 NF-«B Al 8% B 4% N, 5 3 iNOS JEP 4 5% |, £ iF
e 0.204 11.081 NO B4 AR ™, NO AT 5 & i 28 5 fih i 4 i 7
P 0839 0.001 R, 64 A 2 20 L ) LA A 1 4 ) £
x5 MABERFREEHEARTEZEABTARLR 1 (%)
415 % B H K A
X B 24 45 10(22.22) 21(46.67) 1431.11) 31(68.89)
524 45 18(40.00) 23(51.11) 4(8.99) 41091.11)"

T 50 PR T P<0.05,
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FH DTG HE 1 28 22 G2 3 B 24 A ™), NO ik 7] i 4

BT i Ak, A it S0 il IR A6 | DA fiff 1 JE] b 22

JE) R AL 90 I AP 2 T RERE AR, AT A

H IS B, PDPN 35 BV 20 P NF-«B i 3

SR F o & iy R 2 A 0B E ), AR

A PURF YA & B NF-kB iNOS mRNA \NO J& PDPN

KA & IR NF-kB/INOS mRNA/NO {5

538 % AE PDPN [ & A= ik e b k #%5 T EEAE

AW A BG IT 5 WL 4L 51 J] 1. NF-xB \NO iNOS

mRNA 75 & 8T X5 B2, 48 70 Tk PH A0 9% T 9% fidé A

2898 , 0% PDPN 82 b B2 Tk Ao (9 AL A 7T B -5 40

NF-kB/iNOS mRNA/NO {5 53l H A7 G,

25 bR R PR AR 7 Rl G o BE TR A, A R 2%

fift M 220 PR M AL 3 ¥ IR YY PDPN ZCR W

F ARG YT O 5%, FOAL ] AT AE S M NF-«B/

iNOS mRNA/NO {5 538 A K . (HAHT 50 Bil 4

A BTSSR A gk — 2D IR | T PR AR T

il NF-xB/ANOS mRNA/NO {5 538 # ) H A& /E

PO AT Tk — 2R,
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