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[Abstract] Objective To study the effect of Exosomes derived from bone marrow mesenchymal stem cells on oxida-
tive stress and inflammatory response in rats with pelvic inflammatory disease. Methods BMSCs from the bone marrow of
normal SD rats were isolated, cultured and purified in vitro by total bone marrow adhesion. Exosomes were isolated from
BMSCs supernatant by ExoQuick reagent method. According to the random number table method, 60 female SD rats were
divided into 6 groups (10 rats in each group). Model group (PID model rats without any special treatment). Treatment
group (1 ml of exosomes diluted solution (100 p g/ml.) was injected intraperitoneally on the third day after the operation
for 3 consecutive days). Levofloxacin group (PID model rats were given levofloxacin 60mg/kg/day by gavage on the 3rd
day after surgery for 3 consecutive days). Control group (PID model rats were injected with corresponding dose of normal
saline). Blank group (normal feeding of rats without any treatment) and Sham operation group (rats were only been
opened and closed the abdomen). HE staining of uterine tissues, determination of peripheral blood leukocytes. detection of
serum inflammatory factors and assessment of oxidative stress status were performed in each group. Results BMSCs of
rats were isolated and cultured, and Exosomes derived from BMSCs were successfully extracted. HE staining showed that

the inflammatory response of uterus tissue in the treatment group was significantly less than that in the model group and the
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control group. The number of white blood cells, central granulocytes, lymphocytes, monocytes and eosinophils in peripheral

blood of rats in the treatment group were all decreased compared with those in the model group(P < 0. 05). The serum

levels of TNF-a,IL-18,I.-6 and IL.-8 in the treatment group were also lower than those in the model group (P<Z0. 05).

The detection of oxidative stress index showed that the expression level of SOD and T-AOC in the treatment group was

higher than that in the model group, while the expression level of MDA was lower (P<C0. 05). Except for the number of

neutrophils and serum IL-18 concentration, there were no significant differences in peripheral blood leukocytes, serum in-

flammatory factors and oxidative stress indexes between the treatment group and Levofloxacin group (P > 0. 05).

Conclusion Exosomes derived from BMSCs has a protective effect on the uterus of pelvic inflammatory model rats,and its

mechanism may play a role by inhibiting oxidative stress and inflammatory response.
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Figure 1 Identification of BMSCs in rats

2.2 BMSCs i Exosomes (Y% E & S BB T M
R IE Y Exosomes JE 25 & [FE sl 72 . HARTE
40~100 nm, EA 80y 56 B A0 I 0 /N 33, WL IR 2A
Western blot £l & 75 H %3k Exosomes i 5 14 5
CD63 #1 CD9, WL 2B,



. 684 - W ESF 2022 4F5 A % 34 5% 58 Med ] West China, May 2022, Vol. 34,No. 5

CD9

CD63

B-actin

& 2 BMSCs iE 1t Exosomes B % E

Figure 2 Identification of exosomes derived from BMSCs
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Table 1 Detection results of peripheral blood leukocytes in rats of each group

ol n FARICX107 /L) PRI C<107%) MR CX107%) BERRPERIAIMCX 1077 MEH(X 107
2= HA 10 10. 262, 84 11.3041.19 2.49+0. 27 0.95+0.17 62,8745, 22
BTFARH 10 11. 8642, 74 12.2841. 24 2.75240. 30 0.99+0.19 64.16+5. 48
[ EEE 10 15.73+3.85 24,6743, 29 6.44+0. 38 2.1140. 24 75.4746. 26
popiiscl 10 15.1243. 88 23.45+3.39 6.16+0. 40 2.03+0.21 74.58+6.25
BT A 10 12.9243. 24 15.8642.97 4.47+0.38 1.5540. 24 67. 8645, 94
L AR R 10 12.14+2. 89 13.79+2.83 4.25%+0. 36 1.52+0. 27 68.58=+5. 80

P, <0. 05 <<0. 05 <0.05 <0.05 <0.05

P, <0. 05 <0.05 <0.05 <0.05 <0. 05

P, <0. 05 <0. 05 <0. 05 <0.05 <0.05

P, =>0.05 <0.05 =>0.05 =>0.05 =>0.05
WP 2 AW os BEEI P, AV os JRITAL P, JRYT AL vs XTHRAL; P IRIT A os 2R B4
2.5 REIME RAEH FRM 25 R BRI K B s 2.6 KRB BORESIEAEZE R B KR

TNF-o IL-18.11-6 1 T1-8 A4 ¥ & 7K Sl B85 25 (1 41
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1B IL-6 1 TL-10 1 B2 7K - {5 24 B A 5 20 Y 30
I, W20 e 22 5 B e it 2 (P <<0. 05) 53RYT 4
R BRI TL-1B R B /K P T 2 SR b R 20 (P
<C0. 05) » Hox R0 PR 13 ik B /K P A e TE 48 31
HEF(P>0.05), WE 2,

SOD Fil T-AOC {8 ¥ % 25 1 41 B W BEAIK, i MDA
BN B & T (P <<0. 05), 1874 K B SOD #
T-AOC FU{E 34 5 B A 41 BLTH @ 5 1 MDA %508 )
MR, A BEXE2SF HA K28 L (P<
0.05) . [Al 22 S U0 B2 4 M L L 3R 97 41 K BL SOD, T-
AOC Fl MDA $({ b8 LG iT % 22 5 (P >0. 05),
L% 3,



WERESF 20225 A % 34 5% 548 Med ] West China, May 2022, Vol. 34,No. 5 . 685 -
R2 EAARNBEREERTRMULERIEE x5
Table 2 Comparison of serum inflammatory factors in each group

e n TNF-a(ng/L) IL-18(ng/L) IL-6(ng/L) 1L-8(ng/L)
sk 10 10. 383,17 118. 45430, 22 29,2044, 64 74,2546, 27
BFAR4 10 12.82+4, 08 137.48+37.57 31,6844, 49 80.2349.55
LAY 2 10 24.36+5.73 558. 24+57. 46 94. 08+10. 64 168. 35420, 51
X iR 2 10 22.1545.47 548. 26454, 94 89.2049. 69 150. 38+18. 92
RITA 10 16.24+4. 69 314.66+51. 24 55.35+7.18 118.27+19. 31
LAY RA 10 15.47+4. 35 252. 70+ 48. 47 52.82+6.77 112.86418.72

P, <0. 05 <0.05 <0.05 <0.05

P, <0. 05 <0. 05 <<0.05 <0. 05

P, <0. 05 <0.05 <<0. 05 <0. 05

P, =>0.05 <0. 05 =>0.05 =>0.05

P A s BH P, B os W7 P, IGT7 A vs XTIRA P .

£3 SAAREUEHRMNERILR xEs)

Table 3 Comparison of the test results of oxidative stress in rats of each

group

o i SOD MDA T-AOC
(U/mL) (nmol/mL) (U/mL)
A 10 128.7547.45  4.5840.49 8.73+0.67
BT ARA 10 121.4647.27  4.7240.55 8.50+0. 64
A2 10 90.83+7.48  6.8540.77 6.12=+0. 81
X A 10 95.3748.04  6.4440.72 6.24+0.75
BT 4 10 115.78+8.53  5.6240.79 7.30%+0. 81
LBV REA 10 117.36+8.19  5.47+0.76 7.5340. 88
P, <<0.05 <0.05 <0.05

P, <0.05 <0.05 <0.05

P, <0.05 <0.05 <0.05

P, =>0.05 =>0.05 =>0.05
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o5 s S R T )7 s B S AT LI DR il FE 4R R
PID BT H k. K. RZEEF LS KNG G
R R MW 257, Kk, 7 & BA R IFI7 a0 K
RIVE I R AR 250 % i PID HA7 2 L, A Ak
7 ORI R IE 2 & PID B d 3 B Y e B AR B AL
5. PID &0 1o B ML TR L (ROS) i 3t i
A S B A S PR A T 5 1R AR N ECR S B
L FEAL WM. E A S R E SN AH B A
s S A 11 4H X B AR A 2L N R AR 1 R (L AR
A0 5 | RS 1 TR 38D 1 B N o JBE ) 48 S I 2% 46 4
HA ML, FBOREA H B 54 K NO B A BB
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TR ROS B S 224 R £ 5 3 5 00 J3 30
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PR RNE A 5 38 5, F 107 1 5 e RE R &L .
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somes BE i & PR T 0 T 41 i (Cardiac stem cells,
CSCs) YA TR A1 ROS B/ /E . Zheng %1 3 i F
ST AR 5T R K U5 & 3L, BMSCs P 1) Ex-
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2 RS 2 I BRAH T, T 458 o 28 A ] 1 80 174 A 280 44
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B T K b R RE N

TNF-o IL-18.1L-6 Il TL-8 f 6 I 7] £F Jy Il bR
I W7 98 E SIS ™ AR I G s AR AR . RS
H, PID 5 A8Y K BUAE 76 B S0 4 B o 8 i I I, T 18
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B R A LR B S S RN . T IR T A R RS L i
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20 M FORn I 1L-18 YR EK P EZE & T AR RY 2
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SOD J2 ¥/ bR 4 A H 56 7030 i 20 2L 458 43 14 o 22 B A Ak
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ER A7/ D BT AR N WS = K o o P - S <
WML IS B A B i 2 19 BE 1 A A A 56 6T 40 i 19 5
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