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i E: BB WIWTERIMASZN 2 BB R S i VR R P B B A K -1 2R DI EEs K (loss of skeletal
muscle-specific insulin-like growth factor-1 receptor function, MKR) /)N B B EL 1 L HLHl. 3% MKR /PNREEEMRE
B % (streptozotocin, STZ) -5 QI N FF & Pk £ 3% 28 & 3K (methicillin-resistant staphylococcus aureus, MRSA)
R, A 2 AURE PR QTR YA, BEAL Y AR . HIRUI 0.11 g/kg) HAMARMASHL. mfE (14, 28 g/kg)
4, RAFE FVB/N /NRAENKTIRA, A5 X 425124, &4 RMESHNRAETRE, QK. FIEMEE (fasting
blood glucose, FBG); SEIG45HE, KA ELISA s/ RIMLE RSB E . C K. PG ®E A (glycated serum protein,
GSP). R ZERA F-o (tumor necrosis factor-a, TNF-a). A/ %-6 (interleukin-6, IL-6). IL-1p 7K°F, PLKILE 5k
JiR R A AL (superoxide dismutase, SOD). it 5 LA (catalase, CAT). 2t H ki S ALY ( glutathion peroxidase,
GPx) iftE; RAZ KR4 (hematoxylin-eosin, HE) Feta s /N BRI AN B BRGNS R S Ak e M52/ BRURZ
JRHLZ MR F E2 M%7 2 (nuclear factor erythroid-2 related factor2, Nrf2) #iJfFEiA; KH Western blotting 3EA8 M J7 f2H.
ZUNr2 ML F A A HE-1 (heme oxygenase-1, HO-1) HERIA. R SHEUANE, ARNASGEAELA/DNRG O
FElA (P<0.0D); WEARUDIKTREEFELE (P<0.01); MiERMERTF TNF-a. IL-6 F1 IL-18 KT RE TR (P<0.05. 0.01);
&S BRI EAE T SOD. CAT 1 GPx {EMEEE ETF (P<<0.05. 0.01); & p AT (P<0.01); FkRHLF
Nrf2 fl HO-1 FE ARBKFREFA G (P<0.01). i HEMAS G ] Rl e RN ZMRIER N . IEEPiEaiEe
J1, AR B AERIEE S5ThAE, BUE Nef2/HO-1 #, MR ERTT 2 BUHE RIw 61 T G 1R .
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Abstract: Objective To investigate the effect and mechanism of Ginseng-plus-Baihu-Tang (4 J& il A 2%, GBHT) on wound
infection in type 2 diabetes mellitus (T2DM) with loss of skeletal muscle-specific insulin-like growth factor-1 receptor function (MKR).
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Methods MKR mice were intervened with streptozotocin (STZ) and instilled with methicillin-resistant staphylococcus aureus (MRSA)
suspension on wound to establish a wound infection model of T2DM, and then randomly divided into model group, metformin (0.11
g/kg) group, GBHT low- and high-dose (14, 28 g/kg) groups, FVB/N mice of same age were used as control group with five mice in
each group; Mice were administered for 12 consecutive days, body weight, wound size and fasting blood glucose (FBG) of mice in each
group were measured every four days; After experiment, ELISA was used to detect insulin, C-peptide, glycated serum protein (GSP),
tumor necrosis factor-o. (TNF-a), interleukin-6 (IL-6), IL-1p levels in serum of mice, and activities of superoxide dismutase (SOD),
catalase (CAT) and glutathione peroxidase (GPx) in serum and pancreas of mice; Hematoxylin-eosin (HE) staining was used to observe
the morphology of mice pancreas and skin wound; Immunohistochemical staining was used to observe the expression of nuclear factor
E2-related factor 2 (Nrf2) antigen in mice skin tissue; Western blotting was used to detect Nrf2 and heme oxygenase-1 (HO-1) protein
expressions skin tissue. Results Compared with model group, wounds of mice in GBHT high-dose group were significantly healed
(P <0.01); Glucose metabolism level was significantly improved (P < 0.01); Levels of inflammatory factors TNF-q, IL-6 and IL-1f in
serum were significantly decreased (P < 0.01, 0.05); Activities of antioxidant factors SOD, CAT and GPx in serum and pancreas were
significantly increased (P < 0.05, 0.01); Islet B-cell apoptosis was decreased (P < 0.01); Expressions of Nrf2 and HO-1 protein in skin
were significantly increased (P < 0.01). Conclusion GBHT may play a role in the treatment of type 2 diabetes wound infection by
improving glucose metabolism, alleviating inflammatory response, increasing antioxidant capacity, protecting the number and function
of pancreatic 3 cells and activating Nrf2/HO-1 pathway.
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2012008, 0.25 g/ ) 1 BRI T H LI 256 TR A 7 5
/NS R ELISA R iliat7i) & (it 2104150 W H
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protein, GSP) WE A& (k5 20210317 WH
A TR T AR AR AR C K
ELISA W& (b5 210218) W [ iR E YR
BARAT; STZ (L5 20210316). #BHAAYEAL
(superoxide dismutase, SOD ) v A7) & (it
5 S8211). IWEIMEARE (catalase, CAT) & PEMMNI
WA & (S 32090, 7 B H Bk & 1k 4 g
(glutathion peroxidase, GPx) ¥ PEAMIAFA & (it
5 G5174) WEICEZEEREARA R B4
4 %-6 Cinterleukin-6, IL-6) KMRXF & (5
F26031595) . I8 ¥R HE K §-a. (tumor necrosis factor-
o, TNF-o) ARG (itS F27031596). IL-18
K& (S G13031594) 1 H BRI ELAEY)
AF]; Nrf2 Jifk (5 127210 W ESEE CST A5
HO-1 ifk (L5 27282-1-AP). Hims-3-M R i
i ( glyceraldehyde-3-phosphate dehydrogenase ,
GAPDH) #ifk (Jit'5 10494-1-AP). HRP Fric il
FHifR IgG vk (S SA00001-2) W [ € &
ProteinTech A F]; ZERHBEMEER . FARR-FHA
(hematoxylin-eosin, HE) 4y H i Fe4E R AW
BHEAR A
14 42§

GA-3 BUMFEA (= F5E A F]D;s 5418R/5702R
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JEOL A7),
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LRI 7%, BUnEE18g. A8 50g. NS
10 g. % HE 6g. FiK9 g, PL8MHEEMKRIE
LFiRZ5%) 30 min, FiZE 30min, Z5VREEAAEH, &%
A 6 {52 ARMH/KEIRAE 30 min, &I 2 K/KAL
W, DR, s R ARk N B A E 4
g/mL WRAEW, ARG T 4 CHH. Emsei
BRI E, IR EEE T 7.03%. ABEZHE
3.82% TEHRT 2.09%. AS BT 0.36%. HER
0.17%[®11,
22 EREIEHIE

MRSA B HREER T3 LB 55975874, £ 37 C
YN B FRFE PR R 24 ho 3RS HUE KR BEHEE A
AMEK RIFHEE, TN 0.85% L H AR /KEY
TR, A T R G B R B9 12X 108 CFU/mL,
HAET 4 CHRA.
2.3 . EESHT

20 H 6 Fl# i E MKR /N, ip STZ ¥ (40
mg/kg, F pH 4.0 FP R IR-FT I BRIN G il 4, B
FHBREC), 85 ds 8 R R M & 2 15 i b
(fasting blood glucose, FBG), FBG=11.1 mmol/L ]
INEREINSZSG . /N ip 0.3% R B L ZANIEW (0.1
mL/g) MEEE, HAMEERETWER, THE%
R, FEE R OH & BEAZN 13 mm FEE 42
B, FEEAE/ NG I 3% 100 pL MRSA &
ALY 2 d Ja, QIA, i [ ek, H
TG TR iR 2 e B THD 5 HE YREE AT S ARSI 56 P LK
MRSA, $&7~ 01 TR GeAsi 2 g 57 i oy 12131,

FREENL B 7 RIEH 20 AT EGARRL/N R,
BEML 7 AL . — HXUIT (0.11 g/kg) A0 H pE M
NSk, &R (14, 28 g/kg, 43 BIA S T IGR
1. 2 f5mE) A, B4 5 K. Bs H 6 Bt
FVB/N /IR, JERIPERRTE 1, &7 S0 i sk
Pejg, TEANIRA. HAH0 ig MNZY (10
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mL/kg), XFHRALRIBEAIA ig ZARFRARNEK, 1 0/,
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LRG58 04 4. 8. 12K, S/ EBEGL A
[TTE (U CRTats I PR i S AL N el T N e
HIHE AR (S,

S=nXaXb
SRAIHTHR (mm2), o JRIEKH/2, b G0k 2
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FRFFH. YK 2.5 h, FHEE R S% AR Tk E A,
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213 FHitEDH

SIS R A X £S5 KR, KM GraphPad Prism
5.0 BAFRATBOE AL TR GE T M, R BRI R T %
Ay M AT 2RI LA

3 #R
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S

W 1 Fiw, MEG MRSA 26 B H &4,
FHANR AR E R TC I B33, NREESR
THEEZE R
3.2 HEMASZX STZ/MRSA MKR /MRG0
T RS2

W 1A 2 fros, SR g, AR/
R EELEE, fEH45 8 REImmImAR T KT
XTREZH (P<<0.01), FFn] WLGIH b7 K (gl
WV TEZ5 2556 12 RN M 70, G AR
BERTHIEA (P<0.01). SHEAE, 424
%8R, “HXUMA/NRE R —ERERE,
O TR X478 o 0 SR, ) T T RS (P<<
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#1 HEMALZY STZMRSAMKR NEAFREHNHMN (Xts,n=5)
Table 1 Effect of Ginseng-plus-Baihu-Tang on body weight of STZ/MRSA MKR mice (X £s,n=15)

=N
5 Al eke ) ___ WRRE
EAPN EXPN EXPN 12K
o} 8 — 18.18+£0.32 19.4840.82 20.4540.85 21.1041.20
AR — 18.60£3.20 18.80+3.00 19.03+3.47 19.48+3.52
IR 0.11 19.1343.17 20.08+2.92 20.73+2.87 21254225
HEIMAZ 14 18.55+1.15 19.08+1.42 19.80+1.50 20.50+1.20
28 18.63+0.57 19.43+0.77 20.23+0.47 20.95+0.45

RSB

B 1 &R MRSA BRI E
Fig. 1 Photographs of MRSA infected wounds of mice in each group

HIEMAZ% 28 gkg!

HRINA 2 14 g-kg™!

£ 2 BEMASZX STZMRSA MKR MNEG OIS (X£s,n=5)
Table 2 Effect of Ginseng-plus-Baihu-Tang on wound changes in STZ/MRSA MKR mice (X + s, n=5)

o 93 1 T AR /mm?

A Mg ke ™) 50K FYER FRER FRPER
Xt iR — 82.194+4.95 71.02+6.09 20.34+1.86 0.6510.38
it — 82.68+5.40 74.80+7.69 38.71+2.89% 11.9243.47#
IR 0.11 83.071+9.94 69.89+11.99 26.93411.05" 1.36+£0.34™
HIEMAZS 14 82.89+29.71 74.16+19.56 37.64+3.46 8.72+3.26

28 82.56+8.42 69.07+13.33 20.79+7.75" 0.8441.32"

XA R #P<0.01; SRR *P<0.05 *P<001, FEH

#P <0.01 vs control group; "P <0.05 *"P<0.01 vs model group, same as below tables

RE, FREEEHSHE: ARNASG &=
/NS R B 3 & (P<<0.01), SJEA LD
TEIE R M i, BN R BRI E ALK 4
2555 12 K, SRR, — H RN G]H B2 &
A (P<0.01), QITHREm, HilERKEAK;
HIEIMAZS BT E A R AT T BEREER,
HESREBBEMALSI %R ARIASE

rrE AN R AT R B & (P<0.01), i
%, BB REKEASHKE.
3.3 BAEMASZ% STZ/MRSA MKR /EHER
oAl

Wi 3 Fros, SR LR, AR/ R AE S
R AR T R IR ES (P<0.01); HiEA
ML, R 8 K, HIEMAZSEREAEH /DR
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%3 HAEMAZ%% STZ/MRSA MKR /MR FBG HISNE (X +s,n=5)
Table 3 Effect of Ginseng-plus-Baihu-Tang on FBG in STZ/MRSA MKR mice (X £ s, n=5)

FBG/(mmol-L™)

Al HE/ (g kg ™)

EAIPN EXPN 8K 12K

X R — 5.7840.42 5.934+0.27 5.584+0.22 5.8040.50

ot — 11.9041.10% 11.08 £ 1.42% 10.2040.50% 9.4840.62%

R 0.11 11.88+0.62 10.6540.55 9.0540.75 6.63+0.17"

ARINAZ% 14 11.90+0.30 10.95+0.55 9.80+0.80 8.60+0.80

28 11.98+0.22 10.7040.60 8.6840.92* 6.5840.52"

FBG F[% (P<<0.05), 252545 12 &, —HXUMARM  %ER,
FRMAS G EA R4/ FBG HEE T (P< 3.5 HEMASIZR STZMRSA MKR R25
0.01); ARMASZHIEHEL /MR FBG S5HAIA T F AR EIK TR 220

TGt F 2 R

W 4 fw, SRR, A2/ R
JREZ . M C K FEE T (P<0.01), ¥
MBEERASEESE ETH (P<0.01); SHRALLE,
F L Y /N RO BRSPS RE B (P<
0.01), GSP /K FHJ &3 T (P<0.05. 0.01), Cfi
K TEGET 2 % 52
34 BEMAZZ% STZ/MRSA MKR MNR& 5
T REFEIK S B S

WK 2 fios, S8, AR /N B
o TNF-a. IL-1B A1 IL-6 7K-F-3 2.3 T 15 (P<<0.01);
A R, XA A RIMA S5
H/NBR LG H TNF-a. IL-6 F1 IL-18 /KPR E T
f¥ (P<<0.05. 0.01), HEMAS KA EA TS

Wik 3 fror, SxTIRAIE R, AR ZH /)N BRI
H1 SOD. CAT M1 GPx i& #3523 T % (P<<0.01);
R e, —H UL A FE NN 2% 7 &
H/NRRLYE SOD. CAT Al GPx &R % BT+ (P<
0.05. 0.01), HEMAZHILAIEH LS 257
3.6 HEMAZAXT STZ/MRSA MKR /iR BRER
SRR FRIR 0

Wk 4 fror, SxTIRAIE R, AR ZH /)N BRI
ZHZ1 SOD.CAT M GPx #& 143 B3 T FF(P<0.01);
LA s, HOUIZ /S R AREZY SOD Al
CAT WM EE FTF (P<<0.01), EEIMASZHILH
wEA/DNRBARAZ CAT iR E LJF (P<<0.05),
HIEMAZ% mla A/ KRR Z SOD. CAT Al
GPx G B#E FF (P<0.05. 0.01).

#* 4 GBHT xf STZ/MRSA MKR /MEFER BN (X+s,n=5)
Table 4 Effect of Ginseng-plus-Baihu-Tang on glucose metabolism in STZ/MRSA MKR mice (X x5, n=5)

2153 7/ (g kg™ JiR &% 25/ (WU-mL™) C ik/(ng'mL™) GSP/(mmol-L™")
Xt R — 49.1948.56 9.884+1.75 1.4740.31
R — 6.15+1.68% 5.644+1.27% 5.3840.74%
IR 0.11 25.104+5.34™ 7.584+1.01 2.9940.43"
HEMAZ% 14 19.244+4.43* 5.9941.38 4.0340.44°
28 25.7245.53" 8.3340.66 2.9340.65"
300 400 - 30—
#it
] #t i B
T’-\ ok s T/\ 300 % —~ ok
2 200 2 T T 204 o
: =)
g . § 200 én .
100 = S 104
z = 1004 =
O T T T T 0 T T T O
WTHE A —H 14 28 xﬂ” ffﬂ?ﬂ —H 14 X]‘HE ffs@i 14
WAL A S5 ke ™) AT mﬂébu}\%/ﬁ/(g kg mﬂ& Hrﬁbu}\%&/(g )
SxIRALE: #P<0.01; SHERIALLE: *P<0.05 *P<0.01, FE[F

#P <0.01 vs control group; "P < 0.05

**P <0.01 vs model group, same as below figures

2 GBHT 3} STZ/MRSA MKR /RS MIEK T (X+5,n=5)
Fig. 2 Effect of Ginseng-plus-Baihu-Tang on systemic inflammation of STZ/MRSA MKR mice (X =S, n =5)
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XTHE f;ﬂi
SOUJJLK EJ’E"DDA’%/ZJ/(g kg

XT it *%ﬁ:

14 28
XJZBHK E!fE‘ﬂD)\%(ﬁ/(g kg™

« 3038 «
15 = 6 6001
7104 24 2 400
g - -
: i E E i
2 2 2
a 54 = 24 ""| s
g > 2 2 200
n i O o m
0 0
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