- 382 - ‘P & 2 & 2025 4F 2 H 5 66 545 4 85 Journal of Traditional Chinese Medicine, 2025, Vol. 66, No. 4

e
DOI:10. 13288/j. 11-2166/r. 2025. 04. 010 g"‘: %lﬁ 7

T BE A LB XA B o H 36 1 A5 46 A Bl ) T 25 41
3L 7, 4 ) HIF-10/ VEGE 38 1% 1 52 01

/%\-%ﬁra"-:li’ Riﬁm3’ Tﬁﬁf’gl’ iﬁAly 7;&7}<:{1&l’ )%])‘:&'ﬂélg

LR R 2R — M BE e, A KD T L P 95 %5, 4100075 2. 1R Y BR 25 KA — P R I IR 22 B 5
3. IR R R A AR W SR BRI R A A S s 4. MR IR EERE

[(FEZE] BR RiTEra AT &7 48 ks R4 @6 T ae4E ALkl . ik 24 R SD K SARE AL A B 40
6 R AR 18 X, HARMA K KA ZH ISR 14 K5 B4 R B 2 M 240 &4 RORAR R, VA4 &R
AN EH G TR AT IF R A B RIS B3 M & 50 fkom HE4) @ K R BERY ; B 40558 4 R
o, TREAFIFFRAYRAEERKBT A &, H 18 REE R A KK Iy AL BMANFH, WA
ML 62, BMAANFHEC@ARBER AT, WEHAC@AKRN AR, EFa, BEAAX AT
FHHEE AR RAR, REBHERHRG 1L, LB 14X, SHELHE0, 3. 7. 4FiFA@EL
HAHHEFE3. 7. URHO@EEE, HF14RLHBEHELENREAR RO TALIHBENL; Western
Blot el 0] @ 2 R # 2 35F B F la (HIF-1a) . 2% ARAKET (VEGF) &afasiaE; REELESE
m e &L LR HIF-1a 32 232 E ; ELISA :#ml el @\ R WA =8 (MGO) 4%, R L Eward, #
RARAKLHE3, 7. UREBEALEARE, QEEEEEIK (P<0.01); HEEE R 5, 4 @ALRmK
BE, AEmpizE, BRI FH; 01 @ARVECFE M4 R LB, HIF-la B oMt 4E A&
MGO A& R F3m (P<0.01), HIF-la 38 RBEIGH, SEAZAE, BMANFLH, WEHFHMLHE 3.
7. 14 XA @A LES, @A £%EEH (P<0.01); Al@ARTILAW &6 Lk B8, Xk
HiR, WFAZRA, RAMETEF; MGOLEHREFHIK (P<0.01); EMANFLHHIF-la, VEGF &
AR A EH BEH M, = N AIHAIVECF ZR G M E 23 (P<0.053 P<0.01). 5 N F Ak,
B ANF A & E K ERE, TILA KRR K, HIF-la 3k KA R R m, €&@ML8MGO 4 & TiH,
HIF-la & @ 4832233 (P<0.05). Z5i8 B ANUT TR V4 Rm e @418 MGO AR, #E HIF-1a/
VEGFi# %, “TaE-2 A2t 4) @A apuhl 2 —,

[REWF] Hhm; 2lEes; FTALE; #8FFRA T la; FAKRAEKET; WiE; RMEANLF

A5 PR B T M PR 3 WOE R —, BT R T2 e SR R S, v E E R I S
HERNAT . KRR . B RS E, BT W 2. R 2 T AT AR R R B K5 T
e AT PR T T B —Fh 28 EEA Ok T VTR A0 B SR P A UL 2 0 g e I 2 2 o — A T 1% e e 1
TR L s PR AR R B ok £ B 6 IR A, ARSI, R H AR LR HAT IR B AL AR L
. BUETAR THE . MR . AR, BiAAR I3k, Refe bR g v el e A, AR
LR T 5389 05 30 Bz 454k 37 £ P 2R 4L 4 rp B i A4

E&WH: HE AP 4 (82074447) 154 1 DU #7545

Zaly P T =N Ay [5]
2ERPRUN A (AR R0 H (G20 (2022)351%5) s R & RL2# ML ACREATG
AR TP A 56 50 % (2023TP1018) 3 15 i B4 AT 5 BACHT IR, B4 T Lo (HIF-10)/1L
Zi ‘Ij: S q{ﬁ fel Wg Bl 5 5 > SN N 7 N
JF 30 H (ZDYF2023SHFZ123) ; R4 A SARR: 5542 (2023]]60348 kR KT (VEGE) (3 B B UL R

2024JJ9430) ; W H 5 245 K 2E A 5T A IR (2023CX93)
54 BIAEH 32 cl@163. com; (0731)89669012 NI Ega Y =R U P I (T =2 - 52 52 N



‘? E 2 E 2025442 A %66 155 4 W Journal of Traditional Chinese Medicine , 2025, Vol. 66, No. 4 - 383 -

O ZHEMGO) B REHER, JE50 HIF-1o/VEGF
T ORI R T, R, AR A MGO &
i Al HIF-1o/ VEGF {5 53 6 48 151 i BH A= L A 2
W DR B IR B T A A i T REVE FHMLA , LAY ARBE
Az WUE I DR I FH AR L S B4l o A S50 38 5 1) B
HEZGREL RS P O PR LA A, (R HE
: LL2020071402,

1 #R5H®

1.1 4%

SPF 2 i SD Kl 24 H, R & 200~220 g,
6~8 il i, WA [ 1 R W Sk sl sk LW B WA R A
", LSS HAES : 430727231102158954 ., 4
I KR S A BRI AR R v B 24 2 sh W S8 vpn R
BESIY LI N EA T, R 20~22 °C, AHXREE
40%~60% , LA ZhY) A PR . oK.

1.2 %4

WBHANE BT F& . REE. AL FMRAH I 2:
21 L ERBIBCHIM G, i B 25 K45 — Y
JR BEBE IR 5 o DU BT ERERE . BRI HE A
YAHRRAF (5 S20040001) .

1.3 EZXAAALE

FRE AR (8 67% MI4ERFRRE . 10%
B . 20% BYTERE . 2. 5% BYAREEE . 0. 5% AYHH
FREN, 415 202300000001264), T3 751k
SEE A RS F] 5 BEIREE R (STZ, 575 : S8050) |
BARR-L (HE, 1855 G1120) el &
5%BSA B (525 . SW3015) . d5f [41 1l 2 1fL i
G245 SL038), Jb R ERHABRAR; DAB
P (5% G1213) . BRI EHALYEE (HRP)
WPEPR = (B85 G1214) ., 296 H (585,
G1213), RN FEYE /R YR AR F; HIF-1a
—4i (185 GTx127309), 3 [ Gene Tex 2\ ;
VEGF —#i ($8%5: abl1316), %[EH Abcam 2\ # ;
BRPL B-actin—PL (F25: ACO38), RIEIZETE
R AR R ECLEREI (85 34577),
5 [E ThermoFisher A &) ; MGO ¥illi5w] & (185 .
ml027126), iR AR AR/ E; BCA R
M (535 KTD3001), ERMAA P+ KA R
Al AT RS (535 B61935), EZ4E
H 24 H 254 FRA F) s RIPA 24 (185 . ES-
8150), J IMAZHEEDFIHA R Al ; DAPLYL (A3
P45 . 072723240327), #Ea RAEWHEH A AR
ISl

RM2235 B4 Bl ok -RALER AT FR A Wl
Axio Examiner % 5¢ )¢ i Tk 8%, 7% [E ZEISS A 7
PowerPacBasic % Hi Jk f% i 3 & | 721BR17573
Chemi-DoC-XRS+#I Ak 2% & S i & o Hr A, 26 [
Bio-Rad /A Fl 5 spark Y2 DI REBS#5MY, %+ TECAN
INFEl s D5500 B EEAE AL, HARJERE/A Al Heraeus
Fresco B & SR 8 4 B .0 L, 3 [E Thermo Fisher 2
Al 3 712BR17573 Bk kS BERIR R G, 05k
A B AT IR A F
1.4 ¥y, BERLH

24 FUHEPE SD K BRUR FHBEALEL 7= 261 53 IE 7
o, MBI 18 M 1AL K B S AR ) kL R
14 K5, RAH—WKYEM B ESS STZ 45 mg/kg HE ST b
PRGBS AR 1 2 K BRUG%E & 3 K i AL 1t Ak =
16. 7 mmol/L, BRI AHE bR K UL R o e BLA)
ST RIWATES AT TSR 20 mg/(kg-d)
o RBRRIARIERS . BRI IKEA%R . K
Jiit FRE . G255 PR AR, A ol PR K BR
FIUERBS AR By ', Bl S 1% SCES LEZ240 0. 2 mi/kg
W s T SRR, AR TS TR 2, TR 4 emx4 cm
B IE 5 TR B X3, IR 2% B S 75% £ T
B, ERBRETHFARAEEHAEEN 1 em FETE
A2 KBRS A e . P
b, WHFARKZNE . BiEAs HSREE, W
R R BB UE A A A i 2y 7, 18 UK BRI i
W) IEE AR AR, FREEHTFARIEAL
P ELAE N 1 em B IRITE 42 )2 Bz IR g ) 1, 401 1
il A 2 R [ T AR

BT 17 18 H K BRCR FH Bl L85 7 3R
MRV | YR PHA VB LRI DU AR A, AL 6 H
TE GRS TR 20 B0 TR BT 7S T A B R K IR IR
T BAAE WU AL T LUR FE A U A 25, DU
BT A DN B B 55, 45 4R 25 AL 20 7 15 4R
B, SRS, HRZ 1R, LH214 K,
1.5 MERIGAFA T ik
1.5.1 #l@asamaresiitd nilT42d
%0, 3. 7. 4RMESARRAEBEEN, If
FHEMG 5 BT 8 Tmage T (V1.8.0) 22 FA 48 61 1
PE AL, A3, 7. 14 KRG AR,
Bl A= (5 0 B T AR — 1o 004 B 8] i 1)
TR /I A TH TR X 100% .

1.5.2 HERENRA BALRBELLES B2
14 KA 5, 1% 58 240K 0. 2 ml/kg
s SRR R AR BE K Lo LA B T Ay R BUAS T A



- 384 - "P E2E 202542 H 5 66 55 4 M Journal of Traditional Chinese Medicine, 2025, Vol. 66, No. 4

2 cmX2 cm WIRRAS, A AR RGP ER, — T 4%
Z R PR EE A, T TR, 5)
—HORABAER T o0 T EW AR o Bz 1kl SUBOh
Ja gt e . WK . AP BREIVERL 4 pm YD R
Yl ek ity o il . Kuk. gt B HA5
AF S K BB T 42U HE Y a3k i REAR, B
BE LSRN T 4 20 B At A B HAB B
1.5.3 Western Bolt iE4m 4] 7 2022 HIF-1ae. VEGF
EaAE 100 mg KA H 42U RS T RIPA 24
fRIFEE , 4 °C. 12000 r/min (2F428.6 cm) B0
20 min F.0 8, BCATEIE MR AW, wHt
AR 40 pg #EITHLIK . THHE 60 VA AEAS HL UK
R AR I 53 B IS A AR TR i 100 VR TK 2 AR IS
5 fH HLE 200 mA FE K 100 ming  10% BRS04 &
I E 2 h; —PLHIF-la. VEGF. B-actin 7 5l 4%
M1 : 3000, 1:500, 1: 15000 #EF546 R 4 CHE
SR IS s PEIES LA HRP ILEHT R —H1(1:4000) 5
VEREJS T N ECL 052 WU DAk 2 R OGEBEIE UG R 5t
B35, Plmage] (V1.8.0) BT &K K
FE(H, LLB-actin WINZ, MR ZH A A&
1.5.4 S ®bEmnemas HIF-la k2 K
BN ZHZ (0.5 ecmx2 em) &E A AN, 1)
RIEETEYE R b, BT PER 20, PR
UBLES 10 min, BHRECBER K, MGRRENPLRIER
Wrh AT PRSI 30 min f5, A
R H B ER, PBSUERIEE I, 5% BSA+10% Ll
FAEEMA L h, FRLFEMEE—PFE 4 Cid
., PBSUEZR—¥T, HFOLPiEE KA gL
YIA 1h, PBSUELHL, LADAPIYAZS min, PBSk
2 DAPL, HBLHOGE W E A R, £t B
BE P WEIHI IIE S .
1.5.5 ELISA &4&m 4l @422 MGO 4% 100 mg
Bz Bk B T 20 U R 5 T RIPA 24 /R 0PI, 4 °C
12 000 r/min (F4 8.6 cm) B0 10 min B F ¥ -
A3 FFL . RN A L% REAH SR B 20 TR A
WA AHLAMGO & . 2 URER bR R 7l & %%
fLEDEHE (ODH) DAFR/R MGO & ik,
1.6 %itsrik

K HISPSS 26. 0 B AT Geit o #r, iHE PR
B BIAF A IR A By 2257, I8 e nifE 22
(x+s) Fon, ZHRIILKHAEZR ) 200, RH
LSD #EAT AL IR I 4387 . P<<0. 05 Fom 22 57 HA 48
IE-3'&

2 R

W5 I AR TP A TR 2 AR BHAE AL L&A 1 R
U TR STZ wiiks J5 BRI, HIWsET, I
JE OB 22 HR R . MRAEEa %, KREF4A
AU R R ZEAD BRI KRR TR, BHSH
HATEAE 5 HT -
2.1 B4R SRR A ) @A oL

EI17R, 29553 K, BRI E A b,
[ AT o] DR AL 2 HO GRS, B L IEW
M. ORBHAENEA . AR R T, Al
S W RIS S, BTSN, SR TR,
R E R TR Y e e . 2 I O T T S VAN
DU LA £ 20 2% 5 R B AR WL 2 A TR B H AR 2 vl I
H WA, ey, Al m g/ DU Al
AL, HFE2ZEFIEW . H255 14K, PRI
A, IERFEANE . ERA . DU R R w3
KA, PERARR/AMET, QR R FA R A 1
B R RENEAAAE B MG, Q%A L, &
SIEOUEHALH A B AR

EEIPN ) CIRPN CEYPN EAESN

=

E#A =

T T S i

E E = T E § b

Bz = = 8
S S =
AL = =
R e
BRHAEMEA ;

PULLLLELLLLITT

ST
B 1 4% 2H e BUAR I i ) T 2 1 00 L e

Figure 1  Comparison of wound healing in rats of different
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Table 1  Comparison of wound healing rates in rats of different

groups at different time points (%, x+s)
ZH 5 FRAL EIRPN ENDN $14K
IEHH 5 28.83+1.01  68.95+7.52  94.77+1.87
A2 5 7.55+1.12%  31.4425.18"  75.84+2. 68"
D R 5 22.97+2.81” 55.9623.39" 88.53+1.86"

WHANFA 5 28.39+2.97" < 67. 17+3. 67" 95. 09+1. 98" )
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Table2 Comparison of MGO content and relative protein levels
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EF A 5 5.78+0.52 0.37+0. 12 1.1120. 15
(LR 5 8.01x0.26"  0.75+0.13"  0.330. 11"
A A 5 7.02+0.35”  0.75:0.16 0. 64+0. 139
WWIAENUEH 5 6.3520.41 Y 1.10£0. 10 ¥ 0. 81+0. 27"
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¢) SERAIE, P<0.05; d) SUE B4 LLE, P<0.05,
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Figure 2 Comparison of HE staining results of wound tissue in rats of different groups
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Figure 4 HIF-1 a fluorescence expression in wound tissue of rats from different groups
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Effect of Wenyang Shengji Ointment (iE[H/EJl%) on MGO Content and HIF-1a/VEGF Pathway in Wound
Tissue of Diabetic Wound Model Rats with Yin Syndrome

HUANG Xinyu"*, CHEN Li’, DING Yarong', WANG Jun®*, FENG Shuihua', ZHOU Zhongzhi'

1. The First Hospital of Hunan University of Chinese Medicine, Changsha, 410007; 2. The First Clinical College of Traditional
Chinese Medicine, Hunan University of Chinese Medicine; 3. Provincial Key Laboratory of Vascular Biology and Translational Medicine,
Hunan University of Chinese medicine; 4. Hainan General Hospital

ABSTRACT Objective To investigate the possible mechanism of Wenyang Shengji Ointment (JEFIAENFF, WSO) in
the treatment of diabetic wounds with yin syndrome. Methods A total of 24 SD rats were randomly divided into a
group (n=6) and modeling group (n=18). The modeling group rats were fed with high-fat diet for 14 days and then
were injected intraperitoneally with streptozotocin to induce diabetic model. After steroid injection, full-thickness
skin defects were created on the back of the rats to establish a diabetic wound with yin syndrome model. The normal
group was fed with regular diet, and full-thickness skin defects were created surgically on the back of the rats. The 18
successfully modeled rats were further divided into three groups, the model group, the WSO group, and the Beifuxin
(Recombinant Bovine Basic Fibroblast Growth Factor Gel, BX) group, 6 rats in each group. The WSO group was given the
ointment to the wound, the Beifuxin group was givne BX gel, and the normal group and model group was disinfected
and treated with saline. All groups had their dressings changed once daily for 14 days. Wound healing was recorded
on days 0, 3, 7, and 14, and the wound healing rate was calculated on day 3, 7, and 14. On day 14 after treatment,
HE staining was performed to observe the pathological morphology of the wound tissue. Western Blot was used to
detect the relative protein levels of hypoxia-inducible factor 1 alpha (HIF-1a) and vascular endothelial growth factor
(VEGF). Immunofluorescence was used to measure the fluorescence intensity of HIF-la in the wound tissue, and
ELISA was used to detect the methylglyoxal (MGO) content in the wound tissue. Results Compared with the normal
group, the model group showed poor wound healing on day 3, 7, and 14, with a low wound healing rate (P<<0. 01). HE
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staining showed scab coverage on the wound, with inflammatory cell infiltration and disorganized collagen arrange-
ment. The relative protein levels of VEGF were significantly reduced, while the relative protein levels of HIF-1a and the
MGO content significantly increased (P<<0.01), and the fluorescence intensity of HIF-la was enhanced. Compared
to the model group, the WSO group and Beifuxin group showed better wound healing on day 3, 7, and 14, with an
increased wound healing rate (P<<0.01). The wound tissue showed clear and complete epithelial structure, reduced
inflammatory cells, mature granulation tissue, and organized collagen arrangement. MGO content was significantly
reduced (P<<0.01). The relative protein levels of HIF-la and VEGF both significantly increased in the WSO
group, while only VEGF increased in the Beifuxin group (P<<0.05 or P<<0.01). Compared with the Beifuxin
group, the WSO group had a thicker epidermal layer, prominent collagen formation, significantly increased HIF-1a
fluorescence expression, reduced MGO content in the wound tissue, and higher relative protein levels of HIF-1a (P<<
0.05). Conclusion WSO can reduce the accumulation of MGO in diabetic wound tissue with yin syndrome and
activate the HIF-1o/VEGF pathway, which could be one of the mechanisms for promoting wound healing.
Keywords diabetes; wound healing; methylglyoxal; hypoxia-inducible factor la; vascular endothelial growth factor;
yin syndrome ; Wenyang Shengji Ointment (35 FH/EJIUE )
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