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ABSTRACT Objective: To study the effect of Yinchen Siling Granule on liver differentiation and IDO protein expression of bone
marrow mesenchymal stem cells (BMSCs) in vitro model of hepatic failure. Methods: The co-culture system of hepatic failure serum,
traditional Chinese medicine(TCM) serum and healthy serum with bone marrow mesenchymal stem cells (BMSCs) was established. The
expression of CK18 in BMSCs was detected by immunofluorescence, and the expression of alpha-fetoprotein (AFP), hepatic albumin
(ALB) and indoleamine 2-, 3-dioxygenase (IDO) protein were detected by Western-blot. Results: 1. The results of CKIS8
immunofluorescence showed that the staining of hepatic failure group and TCM group were weakly positive, and the latter staining was
deeper. The healthy group had no positive staining; 2. The expressions of AFP, ALB were found in the healthy group, hepatic failure
group and TCM group. There was significant difference in ALB expression among the three groups (P<0.05). The expression level of
AFP in the three groups increased gradually, and there was significant difference among the three groups. There was no expression of
IDO protein in the healthy group, but the expression in the hepatic failure group was lower than that in the TCM intervention group, and
the difference between the two groups was statistically significant. Conclusion: Yinchen Siling Granule can enhance the liver
differentiation trend and immunomodulatory activity of BMSCs in hepatic failure.
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Fig.1 The growth state of BMSCs
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Note: A: P1 generation cell growth day 4; B: P1 generation cell growth day 7; C: P3 generation cells
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Fig.2 Immunofluorescence staining results of CK18 in each group
Note: NC: Health group; HF: Hepatic failure group;

YCSL: Traditional Chinese medicine intervention group.
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Fig.3 After 10 days of BMSCs culture, expressions of ALB, AFP and IDO of BMSCs were detected by Western blot

Note: NC: Health group; HF: Hepatic failure group; YCSL: Traditional Chinese medicine intervention group.

% 1 $£% 10 X5 BMSCs B2 ALB AFP #1 IDO B AR i%E KT (x+s)
Table 1 The expression levels of ALB, AFP and IDO in BMSCs after 10 days of culture

Variable
Group n
ALB AFP 1IDO
NC 3 0.1028+ 0.0015* 0.0128+ 0.0002* 0.0000£ 0.0000*
HF 3 0.1469+ 0.0013* 0.2837+ 0.0029* 0.0194+ 0.0003*
YCSL 3 0.4139+ 0.0030** 1.2142+ 0.1049** 1.0780% 0.0120**

Note: »  Compare to the healthy group, P<0.05;+ Compare to the liver failure group, P<0.05. B-actin is the internal reference protein.



- 1458 -

MREYESSHE  biomed.cnjournalscom Progress in Modern Biomedicine Vol19 NO.S APR.2019

JHF 36 0B 7 v I8 AUl AT X6 7 B KV R LR
SR IARE TR ECHR I RER DLRE” HR CIRT CR
Y, 28 I0E, BTSRRI AR AR T Rk . AR
DA PR DU s AT R ARYE DU )1 48 46 rh R PRI AR = 1Y
I WE BRI BE A E TR MR NN, 2 H PR AE T
KB AR AT B A R, Jr v i s RN B 2, B
T FNRR B 2 ) AE TS PR EE , 0 IRAT I AL 2L Ry B
2 AR DIARES IS EMERRNE . BN T2 S s |
P PETE S IT 48 LUR S AE AL I & PN 3 3% INURE S I R , 350R
RAF . LERTIATAYT E A58 09l PRAaCEe o, & BT R DU 5k
FAUEEITIIRE 3K AR R AT MV o AR L 25865
T A RIGYT 2 I8 K RS T SCIR RIS, 020 e W v 24 Bk
G T AR T A BOSCE S B K BRI R AE 2 3P A 2,

ARSI R RSN T A0 M5 SR BOR 456 v 24 5 25 32
e, SR A2 S 2 LT N 40 AR Y 434k S TDO SRk (52
AFP ALB CK18 J& iT- 2 it i 5 S bR ks, AFPpiy JFFTi7 42 240 i
S BN BTN M AR R , ALB 40 it 4330 , 2 S 40 il
JRAFRICY) , CK18 J2 JH-40 b AR X e S5k 0 — b oy B 1 2R 2l R
FIFRTRIAER SRR, A T 2k 2 et 3k, i
SR & & FIHFRA S AFP, TEJT41E R & hif i Ik
CKI18 K ALB, 7S50 R F R M3 A0 i 2 T-1m
13537 BMSCs, 45348/ R @R 4 Il 35 15 3% BMSCs H1 ALB J&
AFP ¥ 3Rk (HRB 5, 45 RIIESE BMSCs [ S S0 24 T
w4 AkRe T (RGeS, FR e FRAMNT- B X —1E M.
M7EF g2 ALB AFP 25 FIAH LU g R4 ek i i i (P<0.05)
[FI#E CK18 7E vy 21 G e ot gt (3838 BRME: (g R 28 > ]
PEgefs), he T gl ALB AFP 4 [ 3R 35 LU 0 2 T ]
W (P<0.05), H CKI18 5t tatism, RINIETZIRIAET
BMSCs [T 1] 7 A0 RE 748 55, B Bk DU 45 ks AT B ik — VR
R ELRAE LTI B

[k 2, 3- XUN4E il (indoleamine 2, 3-dioxygenase, IDO )
EOEAR - RIRARIEER REM . TRV, IDO AL
AT S M, e B @ = E M . DO FEIE# 15
T, 2K RIB AL S, YL F 5 s YL Bt 7= A
INF-y . INF-o S5 20 i [, 0% IDO 3k, NI HI I T 4 Y
A AR LA T JUR A Y RAE SN, 2 5 40 G G g R
e G HFFEIEN] IDO Sz [ 78 5T T4 M & A2 S e T8 15 VR Y
FELHIZ—,MSCs i iz DO 4T 1) €4, 2 R R A 40 i) A4 T
YA, ] T 4R AL i e 3% , i T IDO A2y T
A 4R T MSCs BT , 2 IDO 16 PE ] pE s s A
MSCs 7EA [RAYT R A S il AR, 4855 IDO FRikK
SEAT 358 BMSCs X T bk 4 40 M 384 58 A il 4 T, 35 7
PRI GZE IR P, ARSI SRR /R R ZH IDO BE (6%
ik, T IDO RakTR T g 4, Ui A FE IE#1ELT I-
DO AFRIRMRFRIE, EAFREIEE T AN IDO Y3k, {2
HE BMSCs B G2 I8 15 % Pk, 3 1DO A 3R34 , b4 ok U2 ok
TR v PR TP T 40 M e v P Y S B, L R B LA
PAFPRTAE : (1) v R U A5 0 0 9 T3 08 PN SRR, (AR P9 8 B
YL R IR AR, il i BMSCs, #iE5 IDO 33K, [l 4 4E ik

BMSCs G 15 /E o (2) 1 PRI R0k LA Q™ A 5ol

T, BT T AR, M IDO B Ik, IR T 4R Y

ot E o AR (R A E BT, Y il R A AT

RE SR T R, A5 (R A AU o, T AT s 55 (2R

AR AR 3 A B I OC 2R IDO 2 (A 2R PR, B R

DU A ] AR i BMSCs 13215 1DO, fg (2 iR i1 Qi - ik

PR IS MOREIB 75 BMSCs m] ARy 7T et e AT A 4l B

5, WRERUN AT 56 )7 SR B
ARSI AR 13305 J2 T 00 A0 4R 1] B4 Wk 025 R X6 - 4

TENF B I T 2 | E— 2D T IR A B 731 BRI K

AT O3 o AN R Z AL, R 2 1003 7 AU SR

BMSCs, 5 HAE BB BRI A —E B9 2280, ARE ST T4 g

+ WKL + AR + AT L L TR AR I RESE S AT

SEV LA S AR AT A A PRI , 3 T TR A 22 00 25 240 L 1 11 K 2R

BEATWRFE ST, AR T XA LR RIS o TR, i E— 2558

S DA AR DU DR A SN T Hh I A 2R B i 5 TH 24

& % 3L @ik ( References )

[1] Londono MC, Rimola A, O'Grady J, et al. Immunosuppression
minimization vs. complete drug withdrawal in liver transplantation[J].
J Hepatol, 2013, 59: 872-879

[2] Volarevic V, Nurkovic J, Arsenijevic N, et al. Concise Review:
Therapeutic Potential of Mesenchymal Stem Cells for the Treatment
of Acute Liver Failure and Cirrhosis [J]. Stem Cells, 2015, 32(11):
2818-2823

[3] Wang Y H, Wu D B, Chen B, et al. Progress in mesenchymal stem cell
based therapy for acute liver failure [J]. Stem Cell Research &
Therapy, 2018, 9(1): 227

[4] Shiota Goshi, Itaba Noriko, Progress in stem cell-based therapy for
liver disease[J]. Hepatol. Res., 2017, 47: 127-141

[5] FR3E, SR UH, 22 F, . 25 FH 3B M0 LR T @ie 510 AT
e [J].F M 24, 2014(06): 1124-1128

(6] 4, her=, B35, . — R AE 5B 8018 LB T 20 510 4 AT 2m
Rt tm i IS AF R[] F B b G [E 4 A4 &, 2014(03): 348-354

(7] %46, B E, R T, ¥ 4F RFBAE HGF A Hr &) A R T
oL &) FFE 2 e o AL 08 i A A LA [J]0 AR B 25, 2012(34): 8-10

(8] TR, &%, TA F KRXFRGTHAALRT@MIETXRAE
PR 238 [J]. F B IR E A, 2016(14): 23-26

[9] Rk, 2L FFA4 A Bk 8 /7 120 & R X 450 & & s 09 15 R
T3 RGRMI]. T AR E S, 2010, 31(18): 2451-2453

[10] x)ms, KB B, A4, 5. oF 2508 o iAo % RE 4250697 1%
PERAF £ 42 6116 RAF R[] i 5 E 25, 2009, 41(07): 28-30

[11] xImg, A, EFIE, 5. & A SELDI-TOF-MS 3 R 4947 & # i
FRMAH AT N E TG XA EARELGH 0] M5 EE
24,2011, 22(7): 1686-1687

[12] #e4h. S5 T k5. 5% 3 4% [M] 4. o7 AR A ik,
2002: 234-240

[13] Z7F, MR, PR £4H, . A7 & 0 Bk K R &L BT 44 4R 47
Y R A1 P k25, 2005, 27(7): 806-808

[14] Singanayagam A, Bernal W. Update on acute liver failure [J]. Curr
Opin Crit Care, 2015, 21(2): 134-141

[15] Wang X. Immune mediated liver failure[J]. EXCLI journal, 2014, 13:
1131-1144 (THESE 1493 TT)



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol19 NO.8 APR.2019

- 1493 .

[18] Morelli A, Del S L, Pesenti A, et al. Extracorporeal carbon dioxide
removal
Intensive Care Medicine, 2017, 43(4): 1-12

[19] Wang M T, Tsai C L, Lin C W, et al. Association Between
Antipsychotic Agents and Risk of Acute Respiratory Failure in

(ECCO2R) in patients with acute respiratory failure [J].

Patients With Chronic Obstructive Pulmonary Disease [J]. Jama
Psychiatry, 2017, 74(3): 252

[20] Wang T, Zhang L, Luo K, et al. Noninvasive versus invasive
mechanical ventilation for immunocompromised patients with acute
respiratory failure: a systematic review and meta-analysis [J]. Bmc
Pulmonary Medicine, 2016, 16(1): 129

[21] Schwaiberger D, Karcz M, Menk M, et al. Respiratory Failure and
Mechanical Ventilation in the Pregnant Patient [J]. Critical Care
Clinics, 2016, 32(1): 85

[22] Bhatia P, Biyani G, Mohammed S, et al. Acute respiratory failure and
mechanical ventilation in pregnant patient: A narrative review of
literature[J]. Journal of Anaesthesiology Clinical Pharmacology, 2016,
32(4): 431-439

[23] Wallia A, M.D, Parikh N D, et al. Glycemic control by a glucose
management service and infection rates folloeing liver transplantation
[J]. Endocrine Practice Official Journal of the American College of
Endocrinology & the American Association of Clinical Endocrino-
logists, 2016, 17(4): 546

[24] Tarnopolsky M, Katzberg H, Petrof B J, et al. Pompe Disease:

Diagnosis and Management. Evidence-Based Guidelines from a

Canadian Expert Panel[J]. Canadian Journal of Neurological Sciences
Le Journal Canadien Des Sciences Neurologiques, 2016, 43(4): 1

[25] Zafar S F, Postma E N, Biswal S, et al. Electronic Health Data
Predict Outcomes after Aneurysmal Subarachnoid Hemorrhage [J].
Neurocritical Care, 2017(21): 1-10

[26] Unlu M, Ozturk C, Demirkol S, et al. Thrombolytic therapy in a
patient with inferolateral myocardial infarction after carbon monoxide
poisoning [J]. Human & Experimental Toxicology, 2016, 35 (1): 101-
105

[27] Arugaslan E, Karaca M, Ozcan KS, et al. Neurologic outcome in
patients with cardiac arrest complicating ST elevation myocardial
infarction treated by mild therapeutic hypothermia: The experience of
a tertiary institution [J]. Tiirk Kardiyoloji Derne &i ar$ ivi: Tiirk
Kardiyoloji Derneginin yayin orgamidir, 2016, 44(2): 100

[28] Mogensen K M, Andrew B Y, Corona J C, et al. Validation of the
Society of Critical Care Medicine and American Society for
Parenteral and Enteral Nutrition Recommendations for Caloric
Provision to Critically Il Obese Patients: A Pilot Study[J]. Journal of
Parenteral & Enteral Nutrition, 2016, 40(5)

[29] Badiger S, Vishok M. Study of Serum Amylase and Serum
Cholinesterase in Organophosphorus Poisoning[J]. Journal of Krishna
Institute of Medical Sciences University, 2016, 5(2): 49-56

[30] Keenswijk W, Walle J V. A 2-year-old boy with circulatory failure
owing to streptococcal toxic shock syndrome: case report[J]. Paediatr

Int Child Health, 2017, 20(4): 1-4

(325 1458 1)

[16] Liu WH, Song FQ, Ren LN, et al. The multiple functional roles of
mesenchymal stem cells in participating in treating liver diseases[J]. J
Cell Mol Med 2015, 19: 511-520

[17] De Miguel MP, Fuentes-Julian S, Blazquez-Marti nez A, et al.
Immunosuppressive properties of mesenchymal stem cells: advances
and applications[J]. Curr Mol Med 2012, 12: 574-591

[18] Zheng K, Chen Y, Huang W, et al. Chemically Functionalized Silk
for Human Bone Marrow-Derived Mesenchymal Stem Cells
Proliferation and Differentiation [J]. ACS applied materials &
interfaces, 2016, 8(23): 14406-14413

[19] Shi D, Zhang J, Zhou Q, et al. Quantitative evaluation of human bone
mesenchymal stem cells rescuing fulminant hepatic failure in pigs[J].
Gut, 2017, 66(5)

[20] MaH C, Shi X L, Ren H Z, et al. Targeted migration of mesenchymal
stem cells modified with CXCR4 to acute failing liver improves liver
regeneration [J]. World Journal of Gastroenterology, 2014, 20 (40):
14884-14894

[21] Dongliang L, Jingjing F, Xiuhua H, et al. Therapeutic effect
comparison of hepatocyte-like cells and bone marrow mesenchymal
stem cells in acute liver failure of rats[J]. Int J Clin Exp Pathol, 2015,
8(1): 11-24

[22] Cai Y, Zou Z, Liu L, et al. Bone marrow-derived mesenchymal stem
cells inhibits hepatocyte apoptosis after acute liver injury [J].

International Journal of Clinical & Experimental Pathology, 2015, 8

(1): 107-16

[23] Huang B, Cheng X, Wang H, et al. Mesenchymal stem cells and their
secreted molecules predominantly ameliorate fulminant hepatic
failure and chronic liver fibrosis in mice respectively [J]. Journal of
Translational Medicine, 2016, 14(1): 45

[24] W2, 214, ERIE, . HonAadn AT SR IR T ey X4t
FA[I]. P E 255 F), 2003, 21(8): 1240-1241

[25] 4Lk i kAR A TR Ak A LR F T R LIS T &
VEIT 32 B AR K R A AU 6940 BF 7 [D]. w ) BA K 4, 2015

[26] Curran TA, Jalili RB, Farrokhi A, et al. IDO expressing fibroblasts
promote the expansion of antigen specific regulatory T cells [J].
Immunobiology, 2014, 219(1): 17-24

[27] Milosavljevic N, Gazdic M, Simovic Markovic B, et al. Mesenchymal
stem cells attenuate acute liver injury by altering ratio between
interleukin 17 producing and regulatory natural killer T cells[J]. Liver
Transpl, 2017, 23: 1040-1050

[28] Meisel R, Zibert A, Laryea M, et al. Human bone marrow stromal
cells inhibit allogeneic T-cell responses by indoleamine 2,
3-dioxygenase-mediated tryptophan degradation[J]. Blood 2004, 103:
4619-4621

[29] #h X, EHME, L3, 5. IRz 2, 3- S A A5 B 1545 BMSCs
e R AR AP AR B A2 AR AL S HE IR BB P a9 A AR ST [T].
BV 5 E A2 &, 2014, 28(06): 745-751

[30] FT k. w3l M 2,3~ W Am B 45 e B R 19 ST dm e il A5 ML S R
w6 R R[D). £ ZF EXF, 2015



