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Abstract

Objective: To study the antibacterial effect of Yuyang capsule on P. aeruginosa and promoting re-
pair on scalded infection of rats. Methods: The cup and saucer method was used to study the anti-
bacterial effect of Yuyang Capsule against P. aeruginosa in vitro, and the damage of the bacterial
membrane was observed by scanning electron microscope. SD rats were randomly divided into 5
groups: model control group, Yuyang capsule high, medium and low dose groups (157.5, 315, 630
mg/kg) and amoxicillin 125 mg/kg group (positive control group), 10 in each group. The rats were
scalded on the back and smeared with bacterial liquid to establish a scalded infection model. The
rats were given intragastrically once a day, for 8 days. The rats’ general physical signs such as em-
pyema, redness and ulcers were recorded and scored. The number of colonies was counted by aga-
rose plating. It promotes wound healing by regulating the levels of inflammatory cytokines and the
skin tissue was stained with H&E to observe the pathological process of tissue recovery. Results:
The cup and saucer method experiment showed that the diameter of the inhibition zone of the
high-dose group (1.3992 * 0.0080 cm) was significantly larger than that of the control group (0.6 *
0.0086 cm, and the difference was significant (P < 0.01). Scanning Electron Microscope results
showed that Yuyang capsule could induce the bacterial membrane of P. aeruginosa to be wrinkled,
dented and deformed, and eventually killed the bacteria. The results of in vivo animal experiments
showed that Yuyang capsule can significantly reduce the number of bacterial colonization in the in-
fected area. The number of colonies in the high-dose group (117 CFU) is significantly lower than Mod-
el control group (694 CFU) (P < 0.01); H&E staining results proved that Yuyang Capsule can promote
wound healing in rats, slow down tissue inflammation, promote granular tissue formation, and be
beneficial to epidermal regeneration. Conclusion: Yuyang Capsule has an excellent antibacterial effect
against P. aeruginosa and could be applied for treating the scald infection caused by P. aeruginosa.
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1. 5|8

Rz I Th 24 52 J7 1 )2 DY )1 A8 v 1L e ik B IR N B N R B e P GR) o bR LU 24 5 e B S5 2 D 2H i o
B R FEFN I T2, T RIE =14, IR B SLIR B e #OIE SO I Tt 22 2 F 30 . 8%
R BEHI A M2 . R A THAEE . HERMOE AR ShAE . iR FUM(FLARIEAE) . RIS (ON
B EHGRS YRR FPHOEE AL R). FEREE%) I8 EE . BITMIRAAR G B 1],
i A 9 2R UF 55 0 I FE RS V0 T LRI AR R0 R T 28 S A FH o R G SR S A B R 82 DA Bk At B A £ 1L
HIMATEAE, dhAh, B TEAEAA N P E S B R A it — P 0E . AR TR B AR S IO E 24
VI AR EE, I A ARG AR . AHTE AR RS RE R 1 & . H&E B fify s i
RELEE VR A7 IR B SR R (P. aeruginosa) FIINEAT N UL R PUA B 2R, A A4 7 B
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BRSPS 22 A 4 1 31 S
2. MMEHE
2.1. SR

IR g MR T IRAEZG 1.5 ), Hiks: 0.45 g/kl; L5 130528, fikuE S5 1125415 Z 20080094
P PO )3 Ll B 0 VA N 3 N REE B fe it FZEpiikiRgE, inzilGRAR, EZHET: H 13021770,

2.2. IS YHE

KA k&I SPF Zelfett: SD KER 50 H, 180~220 g, HIVU I 24 Rl B SLW ST 7R AT fft, &
FAE 'S : SCXK()11)2019-24. Zh¥) sz it i@ i 76 g 20 K2R 0 B R 2 Stk v, fe b ES . SWITUK]F
2019-031. P. aeruginosa (ATCC 27853 )W) I Fp [E fl 26 10 1 Fob O ey Bty o

2.3. R

JRE A BRI . BUIRRENY E Sigma-Aldrich A2 RF4A BR AR (L5 : T139519. Y110517.
A118882); SALIN. E R AN B BT TR e A TR (#45: 20100927.20101108); F5AK; - AL (H&E)
B b5 R B R AR S : LM10N13); TNF-a. IL-6. IL-10 DL K TGF-p % (ELISA)R 7] & %
H B EEMRIEA R A .

2.4. L&

AT S AEE(SEM, Quanta 200, FEEZEBR KA H); HFE RMBI(Olympus IX51-FL, HABAKE
BB AT R ZRKEA(YX-280, SALEREST#H/MARAR]); HAERRE 7R (SPX-250, i
BB RAT); KIBEEIRED 8RHTZ-82A, FINIEL LI ), £B F/KRAME RS MIlli-Q
biocle, HEREFIAEARAT): B (EIx-800, 3E[H Bio-Tek A7),

3. 5
3.1. {FSMIESELE

I MR (PR 2 BN VP AR AE T V22 —) B AN AR FE B FE 5 IR BEXT P, aeruginosa IR RL
B, RAW 3 A TATRE. B R ETE BV P. aeruginosa FEEERN T T E B B IR, (IR
F(37°C, 190 rpm/min) 35 7% X HA K, 3@ E 600 nm KT IR B (ODygo0) 2K 1 I 4H B8 1k
KB AREFR &S . LL0.05 g/mL RFREE, %37 0.05 g/mL. 0.10 g/mL. 0.15 g/mL. 0.20 g/mL F1 0.25
g/mL 3t 5 N2 B 5 SEAN R SL 00, A N CE TR R R EAR 2, 37°CHEIRAT E 36 h il
SE TR B LA RN, 10% SREAE 7S W IR AH, PS40 5 72 O IR ZH A B Bl B4R, R ARIE LU S
VIR R R4k, NI4T BB AR i IR B

3.2. 7R R RR R R PRE R HLHIF R

HU S50 WL 40 =305 *x 107 CFU/mL) I 96 FLAR Y, BRI 150 pL B i (4 R FE 0.25 g/mL),
FAUCE TEIRFRIRFEE 12 he BNREBLE BT AAPATHE . WEER, 25023500 rpm/min, 5 min),
FH PBS PR 4l UUIE =K, BESG IR - (2.5% wiw) [l € 4 he 2050 B, ¥eik, H 20%~100%
(VIV) LB IK VTR FE B /K (R IR 15 min), BX 10 pL B Tiid e A b, B TEEm 4. DL PBS 411E
NBAPEXT IR, SR SEM M SE41 B R TS
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3.3. KRZHERER

KRR 5 4 B KBRS HEZ . BT S PaARRH X IR AL DL R @ IR B . b (R &EE
JTA(10 R/ . BREIEEES 10%/K & & 600 uL, fF KEMEE, BERER, H 100°C RS Z KR
#15s, BEJEWIN 20 uL ) P. aeruginosa (1 x 10" CFU/mML) iR 5] . B — KRG, KB HI
BELE, PR T .

34. RAFRA

KEGEE HTRETFE. B KT EEHIKEEG30 mg/kg. 315 mg/kg Ml 157.5 mg/kg), FI=FEH(125
mg/kg)FIAEBE KB (10 mL/kg). BFREGZH—IR, Fisk 8 K.

3.5. RBRBEREREENR

FE25 3 TS, BN 3 URRALIE, USRIl FREE A1, TSI i, R
4 PBS 7 100 £, B0 20 pL A T LB BSHFEH L, 16 h SS5iH el AN v, Mol F o2
T RO L o (T A
e TR R x50
4 AN =
AEH(T/e) Y2 R (g)

3.6. AR RIFRBERAEHR

UK R e R ZAS) 0B 0, fdH ELISA W7 & & RAER 78 &, @i MR AE 450 nm A
KA B R H 2 TNF-a. IL-6. IL-10 LA K TGF-p & &.
3.7. BEREGNEREEYNER

MEEZE 2 KIFUR, WELF—BARIE. Bk, RIS SR, Hodits. F1kgad)E
WFEENY), B RRAZR, AR ARTOREALE SOP R TR, 287, B, VUl . H&E Jetfid %
PR SR . T I N OB T . A A IR R R T A 40 e 105 A S A R T . R SR A AU A ) 2%
PRUEDLZE 1. [FIRBE RGO, THE KNS

Table 1. Judgment criteria for skin tissue prediction

1. KRBT BIIRIE

e F A BB
T b - 0
RIEZHR R VCOUR IR 2-3 J2, MR SURJRIRIZ A B R A N 1
AL BIREI I B AL A H— I L+
TBEBPR IRV AT, SURE T b SR S AN . ,
SUBJE T LR TE R S AL, R 3k B+
LB AR IR A s SRR 1 MBI T,

BE R ORRIRFE X S PP 754 e — U A A ++

3.8. G ERAE

KH SPSS 17.0 X EEREAT bruEtL e it 47, 45 R AR £ Ak 2230, PALIRIEGE R ALAE A T
K, P<0.05 RYIERA GRS
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4. R
4.1. {EHMIESKIREER

10% L EEE 7 BA — 2 BN BCR, AR T Z Bl X350, 3% 0 F8] (90 1 B ) — BOR A AR 9 12
0.6 cm, XI55 ZLINE P B AR A/ NIT IS . 2 A4S S 20 R A0 P BLAR K /NGETH S R 2,
W HER RN 0.15 g/mL B, 5 BEF EARIA S 1.3108 cm, RILVHR T IME R, M4k
JEREINZ 0.2 g/mL A1 0.25 g/mL, #1#E BEAARMAEE, HURERCRA R A SAR .

Table 2. Statistics of antibacterial effects of Yuyang Capsules at various concentrations (n = 3)

2. BRETEZGRENEHRS (0 =3)

S gl T HT T4 7 RSD i
| ) 3 ¥+SD (cm) (%) b8
L 06 06
0.05 0.7100 0.7125 0.7050 0.7092 + 0.0038 0.54 1.1819
0.10 0.9225 0.9175 0.9150 0.9183 +£0.0038 0.42 1.5306
0.15 1.3175 1.3125 1.3025 1.3108 + 0.0076 0.58 2.1847
0.20 1.3725 1.3825 1.3800 1.3783 +£0.0052 0.38 22972
0.25 1.4025 1.3900 1.4050 1.3992 + 0.0080 0.57 23319

4.2. AHERRIENERE

RS 25 2H 401 8 Pl B4 ) 25 P ) R 2L 30 o Bl EL AR O BB 5 25 IR T ISR 2R, 2 259Kk 5 5 4 i RUR
Mz, 4Rl 1, EERIELE 0.05~0.15 g/mL Z A%} P. aeruginosa WIHINE R S SR, 7R
Ik 0.15 g/mL BH B RO ZETE TP, HSRI0MORAE 4T SRR p ) R B IR, AT SRR
RSD 7E 0.37%~0.56%2.[f], & T 3%, &AIZSE SR EA B ot e AR s el {5 B . @i 259
R JE 5 40 R B LU AR R R i 2R 1, 15 380 Aoy fios 3t R 00 B 24 R O 0175 g/mLs

3
go——0—0

o oF
=
o
i
= O/
=

1k

oLy 1 ) 1 1

0.05 0.1 0.15 0.2 0.25
2R (g/mL)

Figure 1. The relationship between drug concentration and the
ratio of inhibition zone

E 1. BRESIERLLET IR
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4.3. RHBERT P. aeruginosa FREYI A

itk — SR B BRI PU R ALE], FIH SEM W% P. aeruginosa TEAEA . WK 2 s, REIRIT
2T I H G R I, e BRI R IR S5 M . T & B B0 YT 2 330 P. aeruginosa FRIHFEE, HIL
SRR TR FRN AR e R BB A o 2SR 2 IR W) A IR E XIS R REIA R e e A P. aeruginosa
PN —.

PBS JIST) &
Figure 2. Morphology of Pseudomonas aeruginosa treated with PBS and Yuyang capsule

2. PBS Iz AL IR IR VSRR R S B A0 L 5 B

4.4. BRILAABETHEGER

W ERATTPRIEMEE G 2 3 KRG @RI KRB R P R R AR . A FR T AL AR
B IR A B A e AR A SR A0 I 3 P o BRI TR ZEL MY e 7 R A IR B AL ) Bt T A T O R

A

Wi B 2276 bk R A A AR A

Figure 3. Photograph of bacterial plate colonies in infected tissues

3. BRRBAME FIREEHE

AP AR AR BTSSR 3 fis. 2 PBS 1697 Ja /N WU P 4 12 5040 3.505 x 10° CFU,
T AR s AR 67 I B Ok Y AR B B s>, 324008 3.389 x 10°, 1.392 x 10° Al 3.137 x 10°
CFU. 5 PBS 4L, @mBiayT G A PG A0 RO B K. SRTSSpupkaritt, &
P AT R I AR TS PURE AR, X B2 IR @ IR BE AL AT JNH] P. aeruginosa, VAN
SRR EIGRIE TR, T LME NP R I TE B
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Table 3. Count of bacterial of infected tissue
< 3. BRLALD R ITHEL

RS A EE e i 4 [ERl= A AL A A
Al 0.99 100 694 3.505%10°

Bl 1.06 100 124 5.849%10°

C1 1.05 100 117 3.389%10°

D1 0.97 100 270 1.392*10°

El 1.02 100 640 3.137%10°

4.5. KRBEKERLHRERTFEENE

I ELISA R G & K SR 2 1 R R 23 b 98 RE R -3 A6 4 firos . BAZE AR, 4 B ke 3 8
FHEH S Rk K AR 2 KT TNF-o Fl TL-6, 3R BIAR R 4 B e 20 20 A= I I 8 o tR o 448 78 s R o]
BLPEMIATT G, IR R F TNF-o f1 IL-6 1A TR, 8RR 7 il Ji /b 2 A5 — e FR RS Raskd 20 . i
[ B PG AR L — B, BALIHTAR T IL-10 A TGE-p KU RUE IR FERIIG T om0k, m A,
HBEE 23R =g i ot s, PLR PR mRIARE T BB N B GEBTERPIRER . KR
E A C I 1 (R IBAESE T Ry I FE ) 238 NF-kB @R A LB E . Bk, @mRERYERR
A e A 11 ) JRE IR S I G145 1 o

Table 4. Inflammatory factor content of infected tissue(x + s, n =3, pg/mL)
F 4. BRPLBALARIEEFEE(x+s,n=3, pg/mL)

bai! & mg/kg IL-1B IL-6 IL-10 TNF-o.
FRIZH 6.67+0.17 23.45+0.79 11.03+0.11 54.79 +3.56
IOE 1 3o ZH 120 5.87+0.17 20.01 +0.84 9.79+0.16 48.21+2.94
GISA I Al e 600 5.99 +0.24 20.32 £ 1.04 9.92+0.21 4756 +2.91
as g L il e 300 6.11+031 21.06 + 1.47 10.01 +0.27 50.84 +3.13
R eAing A il e 150 6.41+0.28 22.16 +1.93 10.35 +0.24 51.93+3.11

4.6. KREKELHRERTFEENE

H&E Gt g5 R 4 s, PBS BRI KB, KTFHZIRGE. 200, HHRGEAE, KT
HRETM . KA SOEM SCH(ENE, TERnIRIE, N A G K T, g4 H AR,
TREAHLTE RGN, 2B, RN IR, RAEXIRER; FIZEpiike: % PBS fBi4
RERBSER, 2RI I X IR R, KR sh R R A U382, B2 TR 7R3 bR — SR SR BRI 28 (1) 4 5 2
RYEBRY): BHREEAEM: HARNFHRRERRAK, FW. B0 Hi. 8. BRIFEHZ,
R MR, KECMIHSAHSIAR, VIEI ORAGIET, RAEARTEEE0M, BT 28
H; R AR AR AR G, R L, AR E, AR PBS A
4 RPFRIRE R DIV SIS, IR B AR YT R AT, X P aeruginosa FANHINE
Mo Wagiitdifande 5 fion. SavEmiRIEgit 2o, @p i3 45 BRI A 245 30 B W
FE5to
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F A hEA RFEA
Figure 4. The results of microscopic examination of H&E staining

4. H&E iR ER

Table 5. Light microscope score statistics table

&5 AREDGITER

HBF o Al () B1 (1Y) C1 ("M DI (M) El (M)
1 - 6 6 3 -
2 2 2 1 4 3
3 8 2 3 3 7

TR BRI G5 AN PP KR D@ a1 0L, Wk 6 B, 897 2 Rlg, SR EmIL
TR B G AR 6T LA R SRS 1 A B sk, BEVR YT I RIS, R s I B vy T 4L 1 A A
AR, LERTTIIESS — RM/NE] 15 mm? 247, SR TR B2 . X5 R B4 2 SR R -
ZiRBL R RIEREWS A RIS RN G, W HASE RN, (et i D&

Table 6. The result of skin healing of bacterial infection and scald model (x £ s, n =3, mm?)

% 6. MEBRRHEREHEBAHER(x+s,n=3, mm’)

vl 2 (R) 4(R) 6 (K) 8 (K)
FARLZH 75.35+6.91 66.22 + 6.58 59.04 + 5.47 5743 +521
B S Pt AR 2H 65.09 + 6.58 55.84+5.65 44.01 + 4.87 26.13 +3.62
sk Al 64.38 £6.72 53.97 +5.62 37.93 £4.01 15.09+3.73
pueiE Leekiili=ei! 67.61 +6.87 61.67+6.15 4721+523 27.81 +4.01
W AR A 71.45 +6.99 6531 +6.72 57.21+5.62 50.24+5.12

DOI: 10.12677/tcm.2021.103053 383 R


https://doi.org/10.12677/tcm.2021.103053

X 55

5. itig

P. aeruginosa & 2= IRIAMFFE PRI —F, HH w2 MEBERFR2], 2AEET . BEERE3],
Rl R IR E BN S VEBURE 2 —, IR BERER A SUBGY . T IRE A 32 47 Sk e 55 2 b ™ i Jak e
PEPRIR (4] PUAEZR MR IR T 40 B A 207 2, RORFEAC 1 40 B AL AR R ABE T3 [5]. (H2 40
AR B A A 51 S A A 2 R A o R E R I [6]. &gitt, REENEGLEE Y, TWEE
SR 5 40%~60%, HIGI7N 2455 NI 2% A 350 1436 70[7]. HAbh, Pr RIAAAE A YR F BEAR AN
— € BRI 4 o) .

MY E V2 AVNEYEAL S, BEATE R 40 JTFR AR F=YI8], XU LA KE .
T g EHA G AT A TSN R[9]. @EIREAARTERER . AN R . IRt H R, 55
%K RJEEEG. S5E. EEANLE MM SRR R ZiiiF R, 3 1A U845 K B A i
ROTUIKA[10], SEaRIER KR4I e DI Re[ 1115 EH, SRR R — P2 PURaSRIA R, R G
7RG SR A AR B AR IR A SR A TER SR, BonH T RIEFIIISIRITRL[12] AR SCIRTT T &R
FeXt P. aeruginosa WRAFEIRE 29V FE . TESGHLHI . 2200 G s IR B i STk AR 2 B i 8. R IR 2L 430
PRIEASSEAR N A GRS . SRR, R EX P. aeruginosa 4 38 THIAE F HIE i % PR 40 B B ARG 75 =X
AP M TEAE K B 2 1 RGBT BRI B AR WA B L 5 B B L R S SR AR G R N R
ZURAE . MRHERLIRA LU BRI 3R B D &G . AIRIKEGERI . A7 I AE 8250 /KRR E AL
TRt TR R .

E&WE
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