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Abstract

Objective: To investigate the effect of propofol combined with umbilical cord mesenchymal stem
cell supernatant freeze drying powder and IL-10 and IL-17 after partial hepatectomy (PHT) in rats.
Methods: 36 male Wistar rats were randomly divided into 3 groups with 12 rats in each group.
Anesthesia was induced and maintained with propofol in group A, and the chest was opened to
expose the liver (sham operation group). Anesthesia in group B was induced and maintained by
propofol and saline intervention, and partial hepatectomy (PHT) was performed. Anesthesia in
group C was induced and maintained with propofol combined with mesenchymal stem cell super-
natant intervention and partial hepatectomy (PHT) was performed. Rat was executed five days af-
ter PHT. The regenerated liver was removed, weighed and evaluated. In addition, rat serum will
be collected to measure levels of IL-17 and IL-10. Results: There was no difference in IL-17 and
IL-10 levels between group A and group C (P > 0. 05). Compared with group B, plasma levels of
IL-17 in group C were significantly decreased, while IL-10 in plasma and western blot was signifi-
cantly increased (P < 0.05). The mean liver regeneration rate of group B and group C was 19.45%
and 31.68%, respectively, with significant difference and statistical significance (P < 0.05). Con-
clusion: Propofol, as an anesthetic drug, can be used in combination with freeze-drying powder of
umbilical cord mesenchymal stem cells, which can effectively reduce the expression of IL-17 and
significantly up-regulate the expression of IL-10, promote liver regeneration, and can be used as
an important means of liver regeneration after hepatectomy.
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m =

H 8. B0 RIEEYEEA T 1R 75 R T 40 R % TR e 4 IR AR (PHT) J5 K B 5t A4 /& -10
(interleukin-10, IL-10) & H 40 /%-17 (interleukin-17, IL-17) M. J7i%: %36 R Wistark
REEVLN34H, BH12R . AARBHAREBTESAERE, TTRERBEFERFARA); BAM
JRFH R YA B I AR B K T RURAT B S 4EHE, 1732 VIBRAR (PHT); CALMARER A B BCE R 72 iR T
M R T ROT S S AR, TRV AR(PHT). ZEPHTAR G E5RK¥ K RALSE, BUH B4R
B, FREHIEME. B, BERRILE, A TUEIL-17WIL-1087KF. &8 FEAARNCHZE, IL-17
AIL-10KFRAEZER, BOHTKRBEEEETE(P > 0.05); TCAHIL-17# M3 K FER4 B H B B %
f&(P < 0.05), TWIL-1088 BF+&E (P < 0.05). BRIACH FHIAFHAERSFN19.45%. 31.68%, EFE
E, AAi%8 X (P<0.05). &1®: AEMEN—FIREEZY, WBA BT IR 78R T40 M LG9,
TH B REER R HEFIL-17MRE, FFEE DFEARFIL-10/0RE, BRBRFEAE, TEAFRD
BABEFEENEEFR.
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1. 8IS

Wi PR L JFE8 2> DI Bk i A i > U A R MO S ORI D, & S B 5 RO G B EAT S 5E
Y368 3o 240 B e R A AN A OIS AR PR A ROIRAS T A5 DAAMEE 22 R 458 0 ) R AL 2 AN 1 2 9 242
BIIRe, XA RN AR o AR B Se ST 4 i P AR A A A A R S, R A A P2 R
HEZVEM, AP0 2 R R 5 A AR B A R BB I A AT 4% o TP PR 2R AR T4
NEAE TR 5E 2 TR FR~F4, 4R AE T DU SR SR T AR (1] PIVHER 2 I R bl i i o A ) iz A
PRI 250, W FUARIE,  FE Sk L L B OB 2 b P e 9 A AR R ST PR [2], T A i ) 78 o -4
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Jifa(Umbilical Cord Mesenchymal Stem Cells, UC-MSCs) P H: 5 K (1) G 2 8 15 Th AN/ AL B B iR V2 B0
FHF AR B2 2R 4505k 3] « AT 98 B TEHf € 78 58 20 FF V1B K (partial hepatectomy, PHT)H 7 VA E B & UC-MSCs
T SR T ) 5 05 T AR R RO R IL-104 IL-17 FOSEI,  ONIRER PHT YA 7 B4 52 2.

2. M 55%
2.1. UC-MSCs BI3EEX

Jie ot R T AR P 4, SREUG WA R, AR ERK B e, DARERIFA N HIZLA0ME . AR5 2L BRIGF
Y B2 VA RSty PR IR AL (2 2R SR 1 26 AK) B AR PRI o R 08 BT R, Rt B0 B 5%,
2110 d Ja A2 11 UCMSCs WAl IR B @ HY o e ORI % LR 55 3 48 UCMSCs
T 5 S5

2.2. SREIREST ST

221 ZWARBAEE PHT EEHEHI

AT I T BT A A0 256K SRON A B S G s A 4 HURD A FH 6 B9 (National  Institutes of Health, Bethesda,
MD, USA)LLRf/RFERE 5, AL R 2 R5E, FFaaiie i ERk, 36 H s Wistar KR
(235~275 g), MEMEATE. AEMFE, B 12 H, FREEQ2°C £ 2°C), BETEE(60% + 5%). 12 h
MR OGRS [R]: 07:00~19:00), L7 R EWANEFIIK, RETEEE 12h, £K 8h, % MEBENIEF
B3, BA 12, A HRTFARL)RREEH RAEYEEAT 5 S ALERE, $TF 0 i 2 5 TR (R 2EAT 8 45
JENEDIRR): B 2H 0 BRI FH P Ay kA7 5 S RN 4E RS, RAT— REF KRS A B KT, 4780 VIR A
(PHT): C dIMREE H AR HEAT 5 S AGERE, ARuT— R4 5 78 0 T4 EIEWT5, 4730 R R
(PHT). FEARJGZ 10 K R RALSE, BUH AR, REIEEAL . 54h, Bl RRIE, M T 1110,
IL-17 K. FAREAESS, K03 RS .

2.2.2. HHEWARBARAT WLIE

A, B 4l: A KT REFIKES 100 pl A2FEEK, C4l: AR 1 X UCMSCs EiEHE
YIT-Fiia T 406 55 3 8 UCMSCs 1 %8 1 x 1084y, BYELY 3 A1 (T _ B3 (IR T, % TR T 100
wl AEFR AR K, SRR T R ARG (R 4N 1 x 108, AR R BUE ) B .

2.3. WIS AR

i 2 137 (36 Gibco 24 7]), UltraCULYURETM #53:%:(3£ E Lonza), CD90. CD73. CD105 i #t
(3£ E BD AF]). CX230LYMPUS HEAKEH 45 (H A OLYMPUS A F]), A4 446 (H B 755 L ]
ZIEANT]). thermo SZ % FHESOHLEEE Thermo Electron A F A/, bS5 . 75002493), 4k 7544 (1
[ BINDER AF], fit'5: BD400), HLukiX. FFAX. HLUKAE(SEE Bio-Rad A w45 : BE6085). PCR X
(35 E MJ Research A, #5: PTC-200 PCR). 4%% & s (_Ligst o AR E IR A F A5, 1S
P0099).

24, ZEFEBERR

RIGEE 5 RIS, FHAERIER R IFRE . AR B DU /R A [4], B FFRAR 2R (%) =
100 x [C — (A - B)J/A.

A A U ER A R BRI 5 & )~ 34

B: B DI BR A DI 0% 1 2 2R 1)1 35 Joi 2
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C: RJG 5 KILIGENYIHE Ab B i 1) T o 58 1~ 30 4H
2.5. B4AMaST#]&-10. B4R/ T E-17 BRI

MK R ZE O b5 RAE AR AR 3000 rpm-min, B _F37 , A FH B I S 28 W B e 1771 &2 (Biosource International ,
Camarillo, CA, 3 )&l fLiE 1L-10. IL-17 [R7K-F-, BRI b2 W B I 120 & i T R ARG FR A F]);
ARG 10 RACFELLG S B8 BT AR DA I A Al %S 30 A B SN  SL 00 07 A A AR B 2 K
2.6. GitE S

TR x £ s &om, KHAEAF SPSS 13.0 704, Hidl BURMT & IR AT O TH R AU LU E £ FriEz
(Mean = SD)%or, —HHBCRMTTZ M, PIMILECKH] theds, BLP<0.05 MAZERAS ¥R L.

3. &R
3.1. RA AR

SCAE JiF 5 T4 it Je FH G T3 8] 78 52 T4 i 1% 92 % 77, CD73 5 CD105 XY BH ME 4 e 30 A 95.5%.CD90
FHPESH BN 96.2%, CD34 BHTEANUEL < 3%, FHM0E 71 > 95%, IR B HEE KA A, Bi9R 25 3~4
AREHEH

3.2. BLAKRMED 1L-10 0 1L-17 ZBFFLHL T mRNA FikkFE

KR IMIEH TNF-o F1 VEGF RiATEHL: 5 A HAHLE, C 41 IL-10 f1 IL-17 KFEE ES, LEiT
R (P>0.05); 5 CAMIE, IL-17 M3 /KFERAL B A1 LL B B P4 (P < 0.05), 1fi VEGF B & T,
P <0.05); KERAFHLF IL-17 F1 1L-10 RiETEN: 5 A AMEE, B4 IL-17mRNA /KT E, £
FRE, BHIUFEE (P < 0.05); 5 BAMEE, IL-17mNNA KT ETHE, ZREE, A4i3%E
X (P <0.05); 5AZHMIE, B4 IL-10-amRNA K FRET &, ZREE, HE%¥E (P < 0.05);
5 B ML, C 4 VEGF-amNNA KTV BTG, ZREE, A4t (P <0.05) 1% 1.

Table 1. The expression of IL-10 and IL-17 in level of mRNA and in serum (Mean + SD)
F 1 BEARIMED IL-10 F1 1L-17 B mRNA FIE/KTFE(Mean + SD)

451 n ;'é/nlj_ ;'&nlq?_ IL-17mRNA IL-10mRNA
A4l 12 19.5+3.3 15.7+6.1 0.32+0.008 0.29 +0.054
B4l 12 45,7 +9.0° 31.9+92° 0.89 +0.098° 0.58 +0.080°
(of 12 24,9+8.2° 45 8 £3.4° 0.51+0.065" 0.76 £0.211°

TE: TNF-a: JRRIER TF-a; VEGF: MM A KHT %P <0.01; "P<0.01.

3.3. HEAKBIFEBERER

A GUAEF AR . B MIZL C KT T EE R 19.45%. 31.68%, %R 5%, H4i25%E
(P <0.05).
4. ¥

TEATHFE R A IR ARG, RYEA R0 S TF s, 2 Rk T A 10 R 1] [2] [3], IR FRAEAT
U2 2 BB R IR A S, TR TIE S A PR RS 24 0 A DT T 9535 BRI T AR AR TNF-o0 TN R
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-17 (interleukin-6, 1L-17) 7K1, 3E— 58 5 VAR £ IECE ST A TR AR G R I Pt R SHra s e A
JBF 4t 1) 78 J53 -4 At (umbilical cord derived-mesenchymal stem cells, UCMSCs) /& — A 764K P #h S2 B 1 3% 5
WMZ R “MF7 A, HeTBONR AT ARINE IR 1, RN %R 7 A e VAR, mTk
17 AR EL 2 B AR R RS A [4] [5]. UC-MSCs A HUM L. SR guiufad 2 5%, ot
B 58 B RIS 1 1 1 M1 4H M, UC-MSCs mJ F 1697 4430 A i sk s e e i, B 1431 i i
RIS, UC-MSCs HyGy7 1 H AL 45 40 i B A H & L5 KK 55 0 WME s UC-MSCs A 4r it R EH A4
VI DNRER I o TR MR 7, XL N HAE B RO EE, A AR ARG IEE . I8 H
A2 LR iz R [5] [6] [7]. PTH Ja AT F AR 75 2 7 2 i s A AP pe ik 7e, B el T80 oA 855
A 2 RS VR AR - SRR R R S BOIRAS , 17 40 M B A ) 45247 [X 34 2 B e i R 4 2 “ U 317
(O DL R G 28 VA 45 B4 (8] [9] [10], RIS ER AR AR F 40 B 4514 R 1K “cell-free” 4145 A T
PTH J5 YAy AH B A 0T a7 M A w471

IL-17 W] A 22 5 VRS ORI, 5] S 980 i S B R B TOR 3R[11] [12] [13], [AJE TNF-a X2 B 2
R IRE DR, 5% SR S B ZRRTBCRAE L B “HIERT” + TNF-a BE RIS 22 Fh 28 i 40 Bt tb 2= 4 49 40
24, SCReAE RIE AW CARE R 7, W S 4N -1 (interleukin-1, 1L-1). 1L-6. IL-17 %, i&n]@ it
— RHNREA AR M RREIALT R, H— PR RIE R B fEAR T, S/BFARHAMULE, HWin
Py B2 i 1) 70 5T -4 M 35 R TR TP SO IR 1 IL-17 FIRIEKPRA 25 NS RAm e AR 2
TKFIRAAR LR, VAR B B i 8] 78 B3 T4 _EVE R T8 T34 1L-17 I /K-FaRE i, #t—0
HH 6 PR Y Py B 45 I 1] 70 02 T 40 B335 R Tk AT AE B A PTH AR S 28E IS PR E R v ke B i i B [RIVE

UC-MSCs (1367 H Al Re BE AL 35400 20 B i) B ARVE AT, OB dm 4t 140 M A = i) 55 & 3087 o
MSCs JIT 43 () A= 40 7% 1k 420 o mT A1 3o 7 A R I/ A il S VR 75 T R 3 53 K IRAE FH [14] [15].
MSCs 7} 4475 Y 15 ¥R A0 f Th Be b R ¥ B AR, A IAMASEIL P9 2 MSCs J8 mRNA. 1 RNA. B 55 53
XY 382 5 Z A H 218 5 [16]. UC-MSC 18 S 4543 4 FIAL ] 5 A0 55 453 493 4 i 1 & AR A Y \MSCs
(o PAE S (Rt i /8 AR 5 A [17] [18] [19]. [RIUE$2m VEGF [ERIEKT, F PTH RGN
AERAEEMNE . ALK T, CH VEGF /KFHK B AHRE L, FK CAHRRIHARHEST B
M, B CHRFATEAER )N 31.68%, B HMFRATHERN 19.45%.

gr BRTR, ITABE I R b — b R 8 I 7 ke S R A 5 2 1 R R 249, P L B A
AR BRI FF4H il UC-MSCs SEIILFE PHT RJSRE N “ 225”7 ¥, BERTSRILE PHT ARG R T8 %
i PR - RIA R, A B 28R S MLV RIS, AT B ifds 8 (R TR IA — 2815 . B TRF A4 R
RN TRVARYIE G It a7 1) 70 B A B398 VR T8 TR0 AR 9 PHT RJEH0AK, (kA ) R4 H
2y, AEARIEFAREEETIFB, RSB Es AT AR G 208 SN AFFE P AR B A B B A S X

E&WE

B HARHA I e T BIIUH (% 5. 81801240), v [H B= 27 A} 22 e = 2 5 i BB 81 % T2 (No.
2018-12M-Al-012).
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