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[ Abstract ] Objective  Establish a reasonable and stable rat model of uric acid nephropathy to provide a

pathological model for screening, research, and treatment of uric acid nephropathy. Methods Experimental rats were
randomly divided into three model groups and a control group. Model mice were administrated orally with 750 mg/kg
oteracil potassium combined with 150 mg/kg low dose uric acid (M-A), 750 mg/kg oteracil potassium combined with 300
mg/kg medium dose uric acid (M-B) , or 750 mg/kg oteracil potassium combined with 600 mg/kg high dose uric acid ( M-
B). After continuous intragastric administration for 4 weeks, changes in blood uric acid, blood creatinine, urea nitrogen,
triglycerides, cholesterol and other indicators as well as pathological changes of the kidneys were observed for 4 weeks.
Results Compared with the control group, the serum uric acid of the three model groups was significantly higher (P<
0.01, P<0.05, P<0.05), serum creatinine of the M-B and M-C groups was increased significantly ( P<0. 05, P<0.01),
triglycerides of the M-B group were significantly lower ( P<0.05). Renal pathology scores of M-B and M-C groups were
significantly higher those of the control group (P<0.01). Masson staining of morphology showed that, in comparison with
the control group, kidney damage was more obvious in the three model groups (P <0.05, P<0.01, P<0.01).
Immunohistochemical staining of inflammation marker CD68 showed that, compared with the control group, its expression
was increased of in three model groups (P<0.05, P<0.01, P<0.01). Expression of epithelial cell marker E-Cadherin was
significantly reduced in M-B and M-C groups in comparison with to the control group ( P <0.01). Expression of
myofibroblast marker protein a-SMA was increased the three model groups compared with the control group (P<0.05, P<
0.01, P<0.01). Conclusions Oteracil potassium (750 mg/kg) combined with the middle dose of uric acid (300 mg/
kg) is ideal to establish a rat model of uric acid nephropathy.
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Table 1 Comparison of body weight of rats before and after modeling

25 TEHEHTIATE (g)

Groups

Body weight before modeling

RS R (g)
Body weight after modeling

IEH 41 Control group
AL A 2 M-A group
i B 20 M-B group
iR C 41 M-C group

232.40+16. 74
237.00+18. 38
241. 80+20. 99
247.80+28. 42

395. 60+27. 22
358.20+25. 27
358.00+20. 10
393.00+37. 47

7 : 5 Control 4 He#52, P>0. 05,
Note. Compared with the control group, P>0.05.

K2 EHE 4 RS R RN IRIR IR R BN KT DL (k45 ,n=5)

Table 2 Changes in serum uric acid, urea nitrogen and creatinine levels of rats in each group for 4 consecutive weeks

215 1M R PR ( pmol/L)

Groups Serum uric acid

JRZE % (mmol/L)

Blood urea nitrogen

I LA ( mmol /L)

Serum creatinine

84.75+17.05
503. 00£92. 65 **
482.25+136.50 "
475.75+99. 08

IE# 41 Control group
1AL A 2 M-A group
5K B 41 M-B group
iR C 41 M-C group

7.18+1.07 35.00+5. 16
7.52+0. 87 47.80+9. 88
6.35+1. 18 54.50+16.54"
6.02+1. 10 61.50+7.72™

TE: 45 Control 41LL4, "P<0.05, ™ P<0.01,
Note. Compared with the control group, “P<0. 05, ** P<0. 01.

&3 kLA FERAS AR BUNE KPS B, (x5, M(P25~PT5) ,n=5)
Table 3 Changes in blood lipid levels of rats in each group for 4 consecutive weeks

2051 i =R b L e R e R A [Eai o =

Groups TG (mmol/L) TC(mmol/L) LDL-C( mmol/L) HDL-C( mmol/L)
1E 8 Control group 0.77+0. 19 1. 02+0. 43 0.12(0.11~0.12) 0.48(0.44~0.49)
R A 4 M-A group 0.710.21 1.21+0.21 0.13(0.12~0. 15) 0.53(0.47~0.58)
Fi7 B £ M-B group 0.49+0.19 " 1.04x0. 10 0.12(0.11~0.13) 0.45(0.42~0.51)
FER C 4] M-C group 0.67+0.72 1.1520. 11 0.11(0.10~0.12) 0.55(0.47~0.58)

¥ .5 Control 20 Hﬁﬁ, *P<0.05,
Note. Compared with the control group, *P<0. 05.
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Note. A, Comparison of the renal histological scores of rats in each group. B, Comparison of the kidney collagen volume fraction of rats in

each group. Figures A and B represent the pathological changes of the kidney tissues of the control group, M-A group, M-B group and M-

C group 4 weeks after modeling. Compared with the control group, *P<0. 05,

* P<0.01.

Figure 1 Comparison of pathological results of rat kidney tissues in each group

TE: A IE W2 BT B AE W 2 BB C AR A ZH B BT DAL A ZH B BB 0T B ASEAY B 2H B B 5T F AL B 2 B 5 G o A58

B CHWE B H AT C BRI, BOFk  B/NEY IR I OF Sk R YEANIEE 15 Gk B/ E R
B2 SARRFEREIE S

Note. A, Renal cortex in control group. B, Renal medulla in control group. C, Renal cortex of M-A. D, Renal medulla in M-A. E,

Renal cortex of M-B. F, Renal medulla in M-B. G, Renal cortex of M-C. H, Renal medulla M-C. Black arrows, Dilatation of renal

tubules. Yellow arrows, Nephritic cell infiltration. Blue arrows,

Exfoliation of epithelial cells in renal tubules.

Figure 2 Pathological changes of the kidneys in each group

2.3.3 [ EANME-I) e oAk B 2T e AL 2R A
E-Cadherin ( E-E545 25 ) FHAE 235 X 38k 4 g
JREAT (B 20 B 5T, VR b B A AR 7S, B PSR
IRAGEA , BEH T B 40 B A ARG, b e 20 -] 5
Ji 40 M %% /3 1k ( epithelial-mesenchymal transition ,
EMT) B8 AHH T Control 41 KB, M-A 4 E-
Cadherin 3Kk A B T KBS 2B0H B L (P>
0.05) ,1fi M-B M-C ZH AJ UL B 2 i) (0 2 05 BEREAIR
(P<0.01) (%4 F4~FE7), a-SMA(a-F-iHLAL
SR ) S WUSCET 4k 200 0 | 2T 4k 200 1 52 450 B0, Ak
RUFAL bR AR 1, R IR IG I, nl (' 21 4k AL iy
PEREER 5 Control 4140 1, M-A 41 7] UL/ ik (1
a-SMA Y5R35 (P<0.05) , ttAh, M-A 20 M-B 413

AR BN (P<0.01) (WL 4 F4~KT),
3 itig

8 FH T i PR R 1 455 14 7 1 A 00 ) R TR ity
TN R RIS 25 ) B Uox & DR R W | DR 1R 110
AR ST R R ks TR R 8 WAy 2 | 8 o i W2y 4 £
it 35 ) T B T LA B 28 3k 4R D R A AR DR TR T
Bl fiy FH AU R FRARME S 5 K B B UAN, IR AR
W R ) i LS AT A TN s W AE T R A U
WEERA FRAR AT LA | ot R R | i AL %) - e, LA
PR 2, 8- R SR RS ] AR DU T N i
B, S5 ORI 5 R 0 B 4045 0 A — 30 e RE
AP Py PR R AR, T e i R R, 7 2 i R W



6 P AR PR 2 2035 2022 4E 2 A4 32 %45 2 1 Chin J Comp Med, February 2022, Vol. 32,No. 2

L IR B, 0 IR A PO K AR A L B s L AR A 2 A O s M TR B2 S B N R B 4
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B3 SR Masson Je(d
Note. I, Renal cortex in control group. J, Renal medulla in control group. K, Renal cortex of M-A. L, Renal medulla in M-
A. M, Renal cortex of M-B. N, Renal medulla in M-B. O, Renal cortex of M-C. P, Renal medulla M-C. Collagen fibers

are shown in blue.

Figure 3 Masson staining of kidney of rats in each group

F®4 FUKE CD68 E-Cadherin ,o-SMA FHYEIH L F 43 L (%25, % ,n=5)
Table 4 Percentage of CD68, E-Cadherin and a-SMA positive area of rats in each group

205 Groups CD68 E-Cadherin a-SMA
1EH 41 Control group 3.30+£0.73 7.50+0. 87 1.22+0.34
KR A 2H M-A group 6.41+0. 84 ** 6.99+0. 99 1.940. 64
3 B 41 M-B group 11.16+1.28* 4.44+0.86™ 6.95+1.79 ™
FiH C 41 M-C group 12.17+1.79* 2. 06+0. 86 ™ 9.95+2.09

{E: 15 Control 411L#, "P<0.05, ™ P<0.01,
Note. Compared with the control group, “P<0. 05, ** P<0. O1.

TE : BRISR R YRR IE T 4 JH 5 IEH 24 BAL A 41 KA B 2RSS C 20 1Y B 2 25 e AL CD68 | E-Cadherin  a-SMA 2 I BRI

s, SIEWA L, *P<0.05, * P<0.01,

4 KK AR CD68 E-Cadherin ,o-SMA 25 1 BH 38 1% i AX

Note. Chart represents the positive expression trend of CD68, E-Cadherin, and a-SMA protein in the kidney tissue of the control group, M-A

group, M-B group and M-C group 4 weeks after modeling. Compared with the control group, *P<0. 05, ™ P<0.01.

Figure 4 Immunohistochemical positive expression areas of CD68, E-Cadherin and a-SMA in each group
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Note. a, Renal cortex in control group. b, Renal medulla in control group. ¢, Renal cortex of M-A. d, Renal medulla in M-
A. e, Renal cortex of M-B. f, Renal medulla in M-B. g, Renal cortex of M-C. h, Renal medulla M-C. Brown area is the
positive expression area.

Figure 5 Immunohistochemical positive expression of CD68 protein in each group
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Note. i, Renal cortex in control group. j, Renal medulla in control group. k, Renal cortex of M-A. |, Renal medulla in M-

A. m, Renal cortex of M-B. n, Renal medulla in M-B. o, Renal cortex of M-C. p, Renal medulla M-C. Brown area is the

positive expression area.

Figure 6 Immunohistochemical positive expression of E-Cadherin protein in each group
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Note. q, Renal cortex in control group. r, Renal medulla in control group. s, Renal cortex of M-A. t, Renal medulla in M-

A. u, Renal cortex of M-B. v, Renal medulla in M-B. w, Renal cortex of M-C. x, Renal medulla M-C. Brown area is the

positive expression area.

Figure 7 Immunohistochemical positive expression of a-SMA protein in each group
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Isodon ternifolius (D. Don) Kudo alleviates carbon tetrachloride-induced
liver fibrosis in rats by downregulating IxB-« phosphorylation

ZHOU Zhipin', NONG Runan®, QIN Le’, LIU Daihua', WANG Jingjing’, CHEN Yong’, WANG Xiaoyuan'*
(1. Liuzhou People’ s Hospital of Guangxi Medical University, Liuzhou 545006, China. 2. Youjiang Medical University for
Nationalities, Baise 533000. 3. Guangxi University of Chinese Medicine, Nanning 530001 )

[ Abstract ] Objective  To investigate whether the Isodon ternifolius ( D. Don) Kudo attenuates carbon
tetrachloride ( CCl, ) -induced liver fibrosis in rats by downregulating the nuclear transcription factor-kB (NF-kB) signaling
pathway through interference with IkB-a phosphorylation. Methods Hepatic fibrosis was induced in rats with CCl,.
Biochemical analysis was used to detect alanine aminotransferase ( ALT) and hydroxyproline ( HYP), and the enzyme-
linked immunosorbent assay was used to detect transforming growth factor (TGF-B1), a-smooth muscle actin (a-SMA) ,

interleukin-6 (IL-6) and tumor necrosis factor-a ( TNF-a) levels in sera. Fluorescence quantitative PCR was used to
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detect Toll-like receptor 4 (TLR4), NF-kB p65, IkB-o mRNA expression, and Western blot were used to analyze TLR4,

NF-kB p65, and phosphorylated (p)-IkB-a protein expression in rat liver tissues. Hematoxylin-eosin staining was used to

evaluate histopathological damage in the rat livers. Results

Compared with that in the model group, the pathological

damage to the livers of rats treated with Isodon ternifolius (D. Don) Kudo extracts was ameliorated; the levels of ALT,
HYP, TGF-B1, a-SMA, IL-6 and TNF-« in the serum of rats with liver fibrosis treated with Isodon ternifolius (D. Don)
Kudo extracts were significantly reduced; the expression of TLR4 and NF-kB p65 mRNA were significantly inhibited; IkB-

o mRNA was significantly upregulated; and the expression of TLR4, NF-kB p65 and p-IkB-a protein was downregulated.

Conclusions Isodon ternifolius (D. Don) Kudon alleviated liver fibrosis by downregulating IkB-a phosphorylation and

inhibiting activation of the NF-kB signaling pathway.
[ Keywords]
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Table 1 Real-time PCR primer sequence

519 5]l KB (bp)
Primer Sequence Length
F:5 -TCTGTGTGGATTGGTGGCTC-3’
ACTB 136

R:5’ -CAGCTCAGTAACAGTCCGCC-3’

F:5 -GAGGACAATGCTCTGGGGAG-3’
TLR4 153
R:5’ -ATGGGTTTTAGGCGCAGAGT-3’

. F:5'-CCCAAGTACCCGGATACAGES'
o R.5’-GGGCAACTCATCTTCCGTGA-3’

F:5" -ACAGAGGAAACGCCAGAADC-3’
NF-kB p65 183
R:5’-AATGCAATCCCACCGTAAGC-3’

R2 SEHRRIR CCL, BUFEF AR UM U B R R (n=8)

Table 2 Effect of Isodon ternifolius (D. Don) Kudo on the damage of liver tissue of the rats with liver fibrosis induced by CCl,

2051 FH (g/kg) R EFLE Degree of liver damage SEHIRRIR X2 14
Groups Dose - + ++ +++ ++++ Mean rank X2 value
Xt AR Control gourp / 8 0 0 0 4.50 X*=35.126
HIBIZH Model group / 0 0 1 1 6 42.31 P<0.01
KA Colchicine group 0. 0002 0 5 2 1 0 23.31 /
=LK E R
‘ ‘Jr%%*”‘”ﬁ,]%ﬂ 80 0 4 1 2 1 27.69 /
High dose Isodon ternifolius group
= j&:*“ FH4
| EHERRTR A 40 0 4 2 2 0 25.88 /
Medium dose Isodon ternifolius group
=SSR 2
I SR 20 0 5 ’ 1 0 2331 y

Low dose Isodon ternifolius group
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TE AT IR B AR C ROKANBRAL ; D =M B3 AL B =213 b4l F . = i S 3SR IR 4,
B1 =S CCl, BUHEF 4R T 200 FR E T/ H (HE YL 6a)

Note. A, Control gourp. B, Model group. C, Colchicine group. D, High dose Isodon temnifolius group. E, Medium dose

Isodon ternifolius group. F. Low dose Isodon ternifolius group.

Figure 1 Effect of Isodon ternifolius (D.Don)Kudo on liver damage of the rats with liver fibrosis induced by CCl,( HE staining)

R3 ZMESEST CCL BRATLFLEL KR ALT HYP K- BIFE I (55 )
Table 3 Effect of Isodon ternifolius (D. Don) Kudo on ALT and HYP level in rats with liver fibrosis induced by CCl,

415 Fik (g/kg) . R RS R (U/L) FEMHZEPL ( g/ mg prot)
Groups Dose ALT HYP
Xt HR4 Control gourp / 16 30.9+7.1* 0.233+0.018 **
BEAIZH Model group / 12 166.2+52.0 0. 425+0. 094
BOKANTEL Colchicine group 0. 0002 12 117.9+16.0* 0.313+0. 062 *
=S R
80 16 .2+34.5™ 0.352+0. 126
High dose Isodon ternifolius group 94.2£34.5 *
MR A 2 ,
4 14 *
Medium dose Isodon ternifolius group 0 17.017.0 0.331+0.072
= AR =Y
SIS A 20 12 139. 4226.0 0. 2840, 028 **

Low dose Isodon ternifolius group

e SRR AL, "P<0. 05, ™ P<0. 01,
Note. Compared with model group, *P<0. 05, ™ P<0. 01.

R4 =HELEI CCL, BATL e K R IL-6 TNF-a [ TGF-B1 . a-SMA 7K HIE H (54s)
Table 4 Effect of Isodon ternifolius (D. Don) Kudo on the IL-6, TNF-a, TGF-B1,a-SMA in rats with liver fibrosis induced by CCl,

HAE 6 HEIRSE T o HAAERET Bl o FEAUILBIEN

5 i (g/k
AL A (g/ke) n (ng/mL) (pg/mL) (ng/mL) (ng/mL)
Groups Dose
IL-6 TNF-a TGF-B1 a-SMA
papiiet::| y y
/ 16 174.0£11.2™ 88.8+16.2™ 2.5+0.4™ 16.9+3.9™
Control gourp
LS 81 4
e / 12 235.1£17.8 156.1+14.7 5.0+0.6 43.1x4. 1
Model group
KA 2H . "
i J(MJW 0. 0002 12 207.9+14.6 ™ 139.9+14.7" 3.6+0.6™ 19.3+4. 1™
Colchicine group
ZMAR SR R 2
80 16 .8£13.9* 141.8+9.9 .3+0.37 .8+6. 7
High dose Isodon ternifolius group 196. 813.9 * 4.3+0.3 23.826.7
SIEAETPAEA .
AR 40 14 204.4210.8" 111.4214. 4 4.320.5" 22.8+7.0*
Medium dose Isodon ternifolius group
=LA Y
SHERF AL 20 12 211.1£9.8" 147.0+18. 2 4.8+0.5 19.6£5.6

Low dose Isodon ternifolius group

TE SR, "P<0. 05, ™ P<0. 01,
Note. Compared with model group, * P<0. 05, ** P<0. 01.
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AL FOGE L PCR K2 TLR4 1kB-oo NF-xkB p65 1552 1 mRNA A% ikt B: Western blot £l TLR4 ,p-IkB-
o NF-kB p65 {55 E FHIN FE R C. B A BB A, a: X B4 b BB o BOKANTREL ; . = i B 28 3R
W e M HASR PRI ;. =M EFASEE I EH ., SEERAMLL, "P<0.05, “P<0.01,

B2 =MHFELESENHTFL4E B TLR4/NF-kB {554 1 5% mRNA 235 #5200
Note. A, Relative mRNA expression of TLR4, IkB-o and NF-kB p65 were detected by real-time qPCR. B, Western blot

was used to detect the relative expression of TLR4, p-IkB-o and NF-kB p65 signaling proteins. C, Western blot strip. a,

Contral group. b, Model group. ¢, Colchicine group. d, Low dose Isodon ternifolius group. e, Medium dose Isodon

ternifolius group. f, High dose Isodon ternifolius group. Compared with model group, * P<0. 05, ™ P<0. O1.
Figure 2 Effect of Isodon ternifolius (D. Don) Kudo on the expression of TLR4/NF-kB signal

protein and mRNA in liver fibrosis rat

3 e

Ry it — 20 W = A 25X TLR4/NF-kB 55
T PR R ARBFIE R CCL, i S R U £F A it
R WFFE T =M F 2534 TLR4 NF-kB p65  IkB-a .
p-lkB-a G5 E IR, ARG REN, &=
M2 IR E IR IT K UL 2012 3 & B
M, SRR SR RE R AR ML 11-6  TNF-a 48 4E [
FLL % TGF-B1 . a-SMA £F 4EfL A K F 7K, T i
FFLHZUH ) TLR4 NF-kB p65, | IkB-a mRNA %
ik, P4 IkB-o BEFRIL K o

TLR4 J2&—FhiH 51995 J5AH 5C 43 F B = b i 35 5]
T B IR R R Y — A~ Toll A 32 14 A1 3¢ &
FH7 B U AR 5 4 TR (PAMPs ) K dit 45
TR (DAMPs) IIVE ™ . TLR4 &1L )5 %
& TS NF-kB {5538 1, 177 NF-xB J& 5 2 (1 5 0E
SRR A, LU0 AT 3 5 A8 RE S 0L A 5 PR A SR, B
KEAERHE T IL-6  TNF-o ZEBEJ, K A RIE RN,

PEVERTFLHSURE") . BF9E R TLR4 7EAT LT 1L i
HHET R EEEN TLR4/NF-kB 2845 HSC
R A ME AN MBS (5 538 1, 2 5 P 0 iR 1
i 20 M TR Y L TNF-o J& TLR4 T i i
R HEAESRIEAE R T Kot R 1
K RAE IR WIFEFH , 18 REAEAIE 1 21 21k [ 1
IR B ECM 76 BT R TTRR, Jin s 27 4 Ak ik
T2, NF-xB J2& Rel A Z MM 2 —, HFZL
VR e IR A — RIRIE e, BA 5T DNA 1
B R B E N R T RE . R TG ARG NF-
kB EEAAE T, LA p65 WIEIE XS IkB-a
(NF-xB I E ) 455 5 U = RIKE XG5 T
AR YR T LPS R RN
ORI A2 E NF-xB B93E f0 BE A AE I+ S BUH
) TR L TR

NF-kB 15 5 #4161 72 40 45 NF-«B % 5 34
(NIK) BT IkB 3 (IKK-o0) , B0 IkB-o ( NF-kB
IR ) BER L IS i, NF-xB B AW e fia
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U NF-xB 5165 1A 40 B AZ 41 1 25 40 7 A
FLHEEEG, FE— RYIEN LA 23k, 0 1L-18
TNF-o 1L-6 55 5 PRI [ 1 & 5 R, 51 A 4
A E AR S AR A0l TN
1M kB iy NF-«B Ay 53+, IkB 31 H1 N 3l C
w2 A, N s 5 G IR AL ANz AR s R 5
X, C i 2 RE A% 4 15 NF-«B W% RHD %5 & iz
M, HOIkB A EA R R A E LT,
HAER /&5 NF-«B [6]J5 45 ¥ 58 RHD AH45 4, M
FE NF-kB A% E A7 51, 30 HE NF-xB #E A 20 g
Bk A e SRS, G IE R B, 18 M AU R
BE L NF-xB 1 3235588 05 1725 44k 1)
KRR | BFFE R NF-«B 915 L]
PLAZ BIVFZ 2 A, G 32 2 2 o B 1B 19
WRBR Ik M W f , R TkB (%) 383k 8 B 448 T NF-
KB SRR A gD WF SR FE AT P IKKS
NF-kB 155 A6 108 1 2 e A 08 1 4 i fin
JFEFLEAL ™ 24 1B BAMH, LPS 75 T/ B 7 i)
JHF2F 2 AR B B S sl 2, JE AL A 2 3 5 B BT NF-xB
{5 53 % B TG Ak, DT A1 a1 RE R 7 S &1 4 A A G
RO R PRI, B0 TkB-o 19 38 35 B 4 4 H:
WERR AL R AT LS5 1k NF-kB 3% AL 56 4% , 30l TNF-o |
IL-6 & TGF-B Y & W Al 43 Wb, W 52 T £F 4k 4k 1)
1[N

Zr LR, =M FH RSB AU 4EAEH,
HALH R 3 T & IkB-o ZEH FE A, T IkB-a &
5 R Ak K S, 3l T NF-xB 15 1k 5% 4%, BH By
TLR4/NF-kB 15538 % 19 16 A6, DT il T I 48
S PR - (A 22 38, V855 T 114 JE #5405 S &1 4 AH 56 [
Freae R BB 4R

S 3k
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Effect of theca cells on granulosa cells injured by chemotherapy and
intervention with serum containing Zuogui pill components

SUN Xiaofeng' , HUANG Xinyi', ZENG Guirong®, GONG Limin®* , QIAO Jiang®,
YANG Songwei’, ZHOU Lin’
(1. School of Medicine, Hunan University of Chinese Medicine, Changsha 410208, China.
2. Hunan Center of Drug Safety Evaluation and Research of Drugs & Hunan Key
Laboratory of Pharmacodynamics and Safety Evaluation of New Drugs, Changsha 410331.
3. College of Medicine, Hunan University of Traditional Chinese Medicine, Changsha 410208. 4. Department of
Obstetrics and Gynecology, the First Affiliated Hospital of Hunan University of Traditional Chinese Medicine,
Changsha 410007. 5. Changsha Medical College, Changsha 410219.)

[ Abstract]  Objective To investigate the effect of theca cells on granulosa cells injured by chemotherapy and the

intervention effect of serum containing Zuogui pill (ZGW ). Methods Serum containing Zuogui pill components was

[H&WHE]FEEARB IS (81774362,81303004) ; IR A AR 4: (2018)J2290)
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prepared. Granulosa and theca cells were cultured and divided into 8 groups, including blank control group, coculture
group, ZGW serum group, ZGW serum+coculture group, model group, model+coculture group, model+ZGW serum group
and model+ZGW serum+coculture group. The expression levels of Bax, Caspase-3, Beclin 1, p62 and LC3B were detected
by qRT-PCR and Western blot. Results

the transcriptional and translational levels, which were downregulated after adding 10% serum containing Zuogui pill

Beclin-1, LC3B, Bax and Caspase-3 were highly expressed in the model group at

components or co-culturing with theca cells. The gene expression of p62 was lower in the model group than that in the
control group, and was upregulated by adding 10% serum containing Zuogui pill components or co-culturing with theca
cells. When the experimental group was co-cultured with theca cells, the expression of these genes changed more
substantially after the addition of 10% serum containing Zuogui pill components. Conclusions Theca cells alleviated the
chemotherapy-induced injury of granulosa cells in vitro and demonstrated a synergistic effect with serum containing Zuogui
pill components. These effects were related to the inhibition of autophagy and reduction in apoptosis of granulosa cells.

[ Keywords] Zuogui pill; chemotherapy injury; granulosa cells; theca cells; autophagy; apoptosis

LR I T 254 BT 5 B0 S 25 D REAE 40
% Z R A v AR A AT P DP 5 B % (premature ovarian
failure, POF) , ] B0k K 1 P 248 511 B i 0 2 i
T HE ARG T RIS R — RIAEAR, e
P SEVR T A O I A S5 5 s XL M B
. BEA IR Y B R AR R A L K AR A A
A BT R SR, ART 0 A T E O E RL E A SZ OC
FEV L RE IR R U EEAIAE (oocyte, OC) I
FLAM AL ( granulosa cells, GC) Sz 40 Jfd ( theca cell,
TC) 2H, —FAHEAE I AERF IR i A= 4 i LA S P
HDIRES . GC oy OC #EZRERIE IR, TC 5 GC
EANAL A3, OB 6 B RS R Y MECR T A (]
I 2 e PEMERCR 1Y 22Ok, ST 25 RO AR I
T B X R AN IR RE S, W AT 259
BT R T B S5 05 8 AN AL R 0 A O A K A0 O
M GC I FH RN OC &K & MBI, o] LLUE i i 43
DNA 1975 U IR e 1E 301 %) S 465 B9 3, DT 9/ 5L iy
YR AR, AR OR Biti a5, AR AT A S AT 1)
ST POF SRR GC T Lot i 224
HLATUE D GC I T2, A — 2 B B 1 A B0 L 2
RELOT AR W R B 1 A A0 S TR o W R B RO
( phosphoramide mustard , PM ) 7EARZ AT oA i 4 1=
FIE I B GC 5 e A 458 3 RE B 10% 22 1A AL
(ZGW) F2GMLTE @A GC MR AN T3 # I 22
fige " ARIOCT TC M40, e A A /NI
ABFFEHE— L TC XM THE GC RS2 LK
ZEAFE S MIERT TC A GC FEBEF AT

1 #MEFFEE

1.1 REHR
L1.1 SR
SPF Z¢ Mk SD KB 20 H 1A 250 ~270 g, 8

Jl i FH i) £ 25 24 0 e 0 R A 40 R v s K 52
K S AT B2 R HR [ SCXK (31)2019-0015 ], 38h4
T3 T W 8 25 & 2 M BEE ol SPEF 3R EE
[ SYXK(i)2020-0015 ], sh¥yscm 28] v & 259
LA T T O A8 B2 B 2x At (2020014 ) | i
T AR S5 S )5 1 3R R,
1.1.2 4

JEARK BN 8 GC (FE A M i AR W HOR Iy
A BRA ] HE :1Cell20191027) o JFAR K ELIN L TC
(FET MR gAY BRI A BR 2w, 45
iCell201912025) ,,
1.2 EERFSNEH

ZEASUH R e 221 RS AR AR
2y R AR R AR ZH A, T F AL s R, 5
Ber bl S 1 g/mL AR IIRE . BEME NG A ST
(YL 5 A% 1%, 20180908 ) ; GC & JH 15 37 3£ (iCell,
PriMed-iCell-028) ; TC & F 1% 3% % (iCell, PriMed-
iCell-042) ; RIPA £ H R (35 = K, P0013B) ;
BCA & A & (3 =K, P0012S) ; —Hi (Anti
Rabbit IgG/HRP, Abclonal, ASO14,) ; B-actin N =
( Abclonal, AC026 ); % $T Beclin-1 ( Abclonal,
A7353) ; %t Pt Caspase-3 ( Abclonal, A19654 ) ; T $iT
Bax ( Abclonal, A19684 ); % #i p62 ( Abclonal,
A19700) ; % $T LC3B ( Abclonal, A19665 ) ; High
Capacity ¢cDNA Reverse Transcription Kits ( Thermo
Fisher Scientific, EP0742 ) ; PowerUp SYBR Green
Master Mix( Thermo Fisher Scientific, A25742) , 5%
( ¥ 4 T.), Fast Pure Cell/Tissue Total RNA
Isolation Kit( Vazyme, RC101-01) ;b2 & A8 (19 %
%) ; 81 2 4% (OLYMPUS IX71) 5 BRI (ALHTA
— ) 5 LI 2 7 PCR Y ( Thermo Fisher, 7500) ;
3 HEHE T (Thermo Fisher, NanoDrop Lite)
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1.3 ZBH*E
1.3.1 AR EL MRS 552

SD K ERBHHLT 2 2H o A2 3 AL 5 24 10038 20 FE &
MEHA 10 H, 1 g/mL BAEHIURE #7218 245.7
g/ (kg « d) 7l (R4 AN 5 K AR SR AR A 405
AT R U 25 3, A0 2 T I TR 45 %500 42 19
9 %), BERAY 2 IR ZE A AL 24 I35 4L s ) e 22
M 3 d, IEH LS 5 K5 2 R4 TS5 aliigoKE S
HEMR 3 d, AL T30 3 RARIKE B JF19 2~2.5 h, JFREE
Je B8 F sh kAT R AL, #RE 30 min J5, B IR
IML7F & T =20°C /A7, ST T 56°C 30 min FREEK
6, 0.22 wm JEAS LIRS
1.3.2 508

I3 8 4 (1) %5 AN FRZH . 10% 1F # 13 & H
Fi R B SR 48 h; (2) 3SR . 10% 1E % 113G & H
R dk JEAE AT TC 4R /INE THLRZ I,
Rig% 48 h; (3) ZGW IMLiE 4 10% ZGW Il & F 55
FRILEEFE 48 h; (4)ZGW LG +ILREFR4 . 10% ZGW
MG L AR5 IF4H A 32 1 TC 4 i/ T
LMz I 45 5% 48 h; (5) BERIA ., [i] 10% 1E# I35
LHBEFRIETINA PM, K E N 30 wmol/L, 1537 24
h J& BRI 10% 155 155 & 5 FR R 4k 22 15 57
24 h; (6) A+ ILRE IR L [n] 10% 1E % LG % F 85
FRIEPA PM, e 30 pmol/L, 1555 24 h 5, #t
WA 10% 1E % MG & R 73, 046 A5 32/ TC
RN FAUBZ b, 4k Ee b 3% 24 by, (7) A+
ZGW IMLIE 2 . ] 10% 1E % L & H SR A
PM, ¥4 30 pmol/L, ¥55% 24 h J& , WM A 10%
ZGW I & € B R FL Yk SL i 5% 24 h; (8) BEA +
ZGW I +ILEE SR 41 . 17 10% 1E % I35 & 55 9% 3%
A PM, #2430 wmol/L, 1555 24 h I, il fin
A 10% ZGW IliLif & 5523 IH4H AR 5= TC 44
Mg FALRZ b, 4k 8285 57 24 h, S A HE
37°C,5% CO, 4G FEAH G FR. FIH 0.4 um LR
FY R XS A — H R £ i ( PET) -based /NE #4740
MR IR HART WL AR L e 43 il il £ TC 20

FGC 200 1 240 e B v, 2047 40 Pt a5, R 4 R 3 <
10°4N41, i 2 1.5 mL G EP & A A
LB SR HANF E 600 pL, 16 6 FLAR A 2.4
mL &4 10%I1E% M A GC 4% F R 53k, W}
JIA 200 pL FHeHER A GC 41 MR ; b 1h i 4n i
INE e/ NE PRI 1.3 mL & 10% 1E % 1.7
(1) TC 20L& HIE S0  FF 200 L (9 20 i i v e %
TINA/NE B 2 R 40 3557 43 A 21 /N 2= £L
(B RE B S A A ) |
1.3.3  qRT-PCR A& 2H H YLK mRNA ik
HRIEIR ) £ 2R H2 HUZ0 i B RNA, A1 RNA
Gl e Wk BE I 8 FH Bh B FRL UK I A T RNA 57 3%
Pk, ZRIAFIGHAED K 1 png B RNA 5%
A% cDNA JEHEATY 3G, ) b 45484 95°C (10 min,
95°C .10 5,60%C 30 5,72°C .15 s, fEIREH 40 1K .
S HRSCHR ™ D7 TR T S B, DA 27249k (er FR
FEAYEIME) W2 45 H 1) mRNA 5E K AR X R ik &
REEE 3K, SABEREFS DI E 1,
1.3.4  Western blot K454 Hbr & ROk
FERESREL ] 1 mL PBS 2 il EE PR 40 2 Kk,
Wt PBS, FH B 4 i T 1k, (5 P B AR B B2 W4T
Tl 20 A T, A B AR B T EP 4 N, 1000 1/
min B3R 20 5 min 5 ,jE‘J:{%E JERE TR 1.5
mL EP & rh . B A 200 wL 4022 f# ¥ RIPA
FHRS AT, 45 20 B 0 0 70 70 4T 10 28 VT 8 7
T -80°C VKA I 52 kil 2 Uk e FH R 75 B S o
YA, AL BT A B 4°C B9 B0 AL, 12000 1/ min,
B0 10 min ;B LSRR EHNR 1.5 mL EP & 45
IfFbRic . B 80 wg SR FIFESL &L, INA 6xSDS TR
AL BT 105°C EiRAE 10 min, B A E RS B
T-80°CIRAF, ABMEJG M A A1ER 1148 SDS HE i HL Uk
(2~3 h) F%HE(90 min) EFHA1(60 min) JF—HT (7
H 4~6 h 8 4CiER) PEMEE(10 minx3 W) It
(60 min) \ﬁ(ﬁbﬁ'ﬁﬂﬁ( 10 minXx3 ﬁ\))ﬁo {#i ] ECL &
ST B S5, TE Tanon-5200 R 487, in Ak
BRI RN A5, HEAT AR AT, e M FE

x®1 BHSWFS

Table 1 Primer sequence of each group

Elk/EA S IEEEH(5° 1037) B 519 (5° w037)
Primer name Forward primer Reverse primer
Beclin-1 CGACATCTGGCACAGTGGACAGTTTG AGCATGGAGCAGCAACACAGTC
LC3B GTCAGCGTCTCCACACCAATCTC TCCTGGGAGGCATAGACCATGTAC
p62 TGATTGAGTCCCTCTCCCAGATGC CCGCTCCGATGTCATAGTTCTTGG
Bax GATGCGTCCACCAAGAAGCTGAG CACGGCGGCAATCATCCTCTG

Caspase-3

GTGGAGGCCGACTTCTTGTATGC

TGGCACAAAGCGACTGGATGAAC
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M1 4% 4H 4537 Beclin-1 ,LC3B ., Bax. Caspase-3 Jre
p62 [k, SEH TR 3 Uk, 45 R HL 3 WF-H41H,
1.4 SZitEFE

i SPSS 22. 0 B Ak BUEHE , 115 BE R DL
PPRprifi2e (xxs) o, A BIRAT S IES R IT
ZEFEVE A A B BB R T B IR R T 26 43 i 12
LR A AE A IE SR 22 55 1%, R Kruskal-
Wallis RAIKS 55 7 75 HOALA 4 I B, LA P<0.05
INHZERBEA G EE L,

2 #R

2.1 FHABWHREH mRNA EEFRE

M1 g5 R s, B PMAR R BRI GC
Jii, GC H ¥ Beclin-1,LC3B , Bax Lk Jz Caspase-3 [}
mRNA KRG, p62 M FRIRIKF TR 5 11 Z2 IH ALSR
ke % BRI PM AL S GC FE i Y Beclin-1,
LC3B .Bax L )2 Caspase-3 i) mRNA 7J(I|Z, [a) Bt FF
PM ZbHEJS GC F#AIR p62 ) mRNA 2R3k 7K A
TC 45 GC dnffIdtEs 37, [FIAE AT LA A7 4 1k
19 GC 4l e Beclin-1,LC3B Bax DA} Caspase-3 )

mRNA Fik KA, p62 ARk T, HLAEH
BAL v ] i A 8% 37 K 2 A AL 24 1 TE AL 3R
Beclin-1 1.C3B .Bax DL M Caspase-3 i mRNA FEik/K
PR Bl ufi P A B % B R A LS 24 I T Ak BE A
i, M p62 MRKAKF-Him, UEERYAASIT
22 L (P<0.05)
2.2 HEABHREARIE

Hi &1 2 H g5 1 iz, 1T PM AR 38K BRLOPIE GC
Jii, GC ' Beclin-1,LC3B ., Bax P4 & Caspase-3 [
FIZRISHEIN, p62 HYZRIB/KF- T B 5 M 2 U AL 45 2 g
REAK PM AL B S GC T Y Beclin-1,LC3B  Bax L)
J Caspase-3 97K, [RIAS T+ & PM LB S GC AR
(¥ p62 FiksK 5 A TC 41 GC 4 3L 8% 3%,
6l 7T LA GC 41 i 1 Beclin-1, LC3B , Bax LA J¢
Caspase-3 [ R IKIKF-FEAL, p62 1Y KKK F- T,
HAAAYZH v [m] i in A S 5 35 K 2 AL 24 1 vE
ALFRJS | Beclin-1,LC3B  Bax L )2 Caspase-3 9 £ H
PR IKV- A5 B Al A7 P % e B A UA R 2 1L A
PR AR, T p62 M RIBKFH ., DL EERA
AGIEE L (P<0.05) ,

ﬁ?:l;p62 mRNA E/J%%ﬁ, 1I. Beclin-1 mRNA fyFik, 1. Caspase-3 mRNA E"J%:zﬁ; IV.Bax mRNA E/‘J%‘%J\i;\/;
LC3B mRNA 3k, 525 XTI LE, *P<0.05; SHEETIAL LLER ¥ P<0.05, A28 FIXTHRZH ;B JhbE 57 41 5
C:ZGW MEHL ;D ZCW MG + 3L TR B BRI F o IR + LB SR AL G BERL +ZCW ML 2 ; H BEAL +ZGW

I+ IR

B 541HAREH mRNA Kikh
Note. I, Expression of p62 mRNA. II, Expression of Beclin-l mRNA. III, Expression of Caspase-3 mRNA. IV,

Expression of Bax mRNA. V, Expression of LC3B mRNA. Compared with the blank control group, * P < 0. 05.

Compared with the model group,*P<0.05. A, Blank control group. B, Coculture group. C, ZGW serum group. D,

ZGW serum+coculture group. E, Model group. F, Model+coculture group. G, Model+ZGW serum group. H, Model+

ZGW serum+coculture group.

Figure 1 mRNA expression of target gene in each group
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1 1: p62 Y335 5 11; Beclin-1 2K 1 (93535 ; 111 Caspase-3 25 [ [ 5535 5 IV ; Bax 25 B335 ; V. LC3B HE By
ik, HEEXRALE, *P<0.05; SHEBA A, P<0.05, A28 (AXTIRAL,; B, 3L 3740 C. Z26W MIEA; D
ZGW I3 +FE RG34 E ARG F A+ LG 5540 5 G B+ ZGW LI 4L H AR+ ZGW I i + 153541

B2 SHAEHMEARSE

Note. I, Expression of p62 protein. 1I, Expression of Beclin-1 protein. III, Expression of Caspase-3 protein. 1V,

Expression of Bax protein. V, Expression of LC3B protein. Compared with the blank control group, P<0.05. Compared

with the model group,#P<0.05. A, Blank control group; B, Coculture group. C, ZGW serum group. D, ZGW serum+

coculture group. E, Model group. F, Model+coculture group. G, Model+ZGW serum group. H, Model +ZGW serum+

coculture group.

Figure 2 Expression of target proteins in each group

3 e

YR T e e 38 245 40 1) B Ml I e | AS A3 %) 4%
SR i A A8, T HL o BT A 45 R b s
PR VR H w0 R 2 Az —, R T
KL BIGG RYT k, g FHSE BB B 353z (R
FHANEE 20 045 1B v a4 ] 40040 00 5L 0 fig
G, AL PM(PRBEIERE (AR 06 M ) Ab 28
GC by ittt 6C B 24308 TC 5 GC
LB FE L. A WS A F Beclin-1 U & HEH
5% 3(LC3B) AT - H Bax ,Caspase-3 £ PM 1EH]
) GC H, B HR A 78 5% K- K BT A &
IR 10% /AL 2515 AL HE & 5 TC Heks 5 Ak
AR AR AR TR A Y R IR SR E W AZ AR
HH p62 MR BB A REAL, 5 TC I FR el fE
BRI I 10% A2 V3 AL 8 24 7% T L R A A 2
GC " p62 & HXF W mRNA £k, H Y GC
5 TC 337 40 B I 109 42 5 AL 5 25 13
J& bR P R 6 A mRNA FY 23K 78 A0 2 i
i

A W — e A A 6% %) 200 L PN i 2R 5, A
Z A B R bR A FEEE AR, 0 I P

g S 45 B I S A R B A R AR
Beclin-1 42 F Wit 2l SR+ LC3B W& [ Wil 72
RS, FES 5 T A/ MAIE B p62 FI7E B
W ) A i, R RO A R R 55 . X LC3B JHET, p62
) s ARG, DU (e il g 2 TR —FP A
T M IE T b B FLRRAE 2 20 A U 4 | i
I DNA Wi FE T/ IMARTE ), 2 2 Fhik
12 MBS T Z AR | IR B R AR IR AR
X 2 A St A AR 0 FH Caspase-3 B 24/ I sh 1Y
PATHE RS, R Bax 8 AN EEVE R Caspase-3 )
UL R M L REAVE N Caspase-3 Y
TR AR WL K HE AR U T A AT, P A L ER
E RF 4 A P AR O e e P R S 5
PR TR MR AR M A I PE T 2R A Sl R R AT
[ —A2ppy . AP e TR T, A RS
s o A @G R D i VI B e Y S I ES 2
[t ARSI EE AR Beclin-1,LC3B JE[H 3
ik EFR R T, p62 R Ik T B, U] PM 54
GC 2 [ Wi i i , it #2 H Bax 1 Caspase-3
FERFRIAR AR GC T,

TC 57T GC Wy JE B, U5 O 55 i) 5 T 4 e, Y
R BRI A TN B M IR TE W Y LH A2
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A, BEAERF ST 88 AN Sy B9 3 S b 25 4 S 4, P
Sy HES AR GC A B R Y JFORE ) A TC
FEAE K M S 5 0 55 B A TS 1R Y R 4R
RN E &I NGy A ) 3 Dl o
WEBR W & TRIEE OC BINKS 58 i 28 — U 5o 24
SERE SO ERG B B A T . BLAh TC 38 1T 433l
A R R 4 O S A g R, 4 G
T2 BT TC XHMEIT i itk GC i sgmm B H AR
Hl ARG LD AR SEIRIEN] TC REZEf# PM 1E
HT GC 5y T e 03, L5 220330 7 24 1l 3
HUMEMER, PM X GC A9 #4%5 LA B 22 3 L% 24 1
B TC X GC Ry E I h &R AEE A WS T30
%, HATRBAEAE S AME— R 127 28 X%, #h 78 T TC
XF GC X —AVER UK ZEAALIA YT kST % POF RI/EH
MU, HETF AL E 25 S5 TC ek 3= M1
FH BB 2209 307 25 10035 A TC 38 1 B 2 1
LR GC 1 AME ST S/, GC 5 TC Z ]
RIS H AL B AE SRR T — 258
LIl
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BT 2 PR 1 Al Y O R O LRI PN B 40 i
ML A5 3 A= HE 7 1Y 52 i

s KL S ERE AREE FHE e L H B RSP K,
FamR, xR

(1P E v ERL A BTG 6 B B it B2 W B, AU i P 2Y 25 B 5 5280 =8, Jb st 100091
2L KPEORIRER, 5% 710082)

[HE] HE SR EIR IR (R E ) X CMECs ( K FUC UL AT P9 K2 40 ) 386 5 3245 4 i
/NETE BB VEGF (A8 P B2 AR TR F) (CD31 (/AR — P B2 240 SRS B 40 7 ) 2 11 2 38 145 ), 9830 4R 2 19 44k 1 it
EWRES, FiE B CMECs, 23 %t BRZH BR %5 (2.6 mg/mL) ("' ( 1.3 mg/mL) fik (0.6 mg/mL) 5| &4,
CCK-8 =461 CMECs 3% 48 A 1 ; 20 i KR SL 964G I CMECs 1T 4% RE /1 ; Matrigel Il %5 HE i SE 964G CMECs W g
71 ; Western blot #:l] VEGF .CD31 #E ARk, ER  SXTIHAMIL RS b AGFE 6 B L3 CMECs 1958 ;
L 2L A L R B T TR D IR, R 6 h S AR v A AN T A R L TR IR A D AR
MER KT X BAL BTS2 25 5 0R 24 h JR4RE & b R4l CMECs iF R 33 B 2 T &, i % m AL 4 i i
BoRm TAR g (R4, R4 S 4 CMECs WIRRERL  WIHR A 58 SUSH i 5 00 T X BR 4l AR fIR4H, 4R .
2] VEGF.CD31 FTE XL BB ET S, &it WEER O RAR T e CMECs 13458 382 MR SN L4 B 3F , [
FHEE VEGF F1 CD31 2 1383k , H 25850 lAR 4 770 5 i BT 340 | B2 m AR 18 46 08 11 IR VR EL AT S 35 i A8 kA4 4 i
HHAERES .
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Effect of Yinxing Mihuan oral solution on angiogenesis of rat cardiac
microvascular endothelial cells

HAN Xiao', YAO Mingjiang' , REN Jianxun', FU Jianhua', REN Junguo', JIN Long', GUO Hao', ZHAO Buchang®,
WANG Yimin®, LIU Jianxun'*
(1. Institute of Basic Medical Sciences of Xiyuan Hospital, China Academy of Chinese Medical Sciences,
Key Laboratory of Pharmacology of Chinese Materia Medica, Beijing 100091, China.
2. Xi’” an Buchang Traditional Chinese Cardio-cerebrovascular Disease Hospital, Xi’ an 710082)

[ Abstract ] Objective To determine the effects of Yinxing Mihuan ( YM) oral solution on the proliferation,

migration, tubule formation and protein expression of vascular endothelial growth factor ( VEGF) and CD31 in rat cardiac
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microvascular endothelial cells (CMECs) and whether YM promotes angiogenesis in vitro. Methods CMECs were cultured
and divided into a control group and YM high dose (2.6 mg/mL), YM medium dose (1.3 mg/mL) and low dose (0.6
mg/mL) YM groups. The cell counting CCK-8 assay was used to measure proliferation, and the scratch test was used to
detect the migration of CMECs. A Matrigel-based angiogenesis assay was used to detect tube formation by CMECs, and
Western blot were used to detect the expression of VEGF and CD31. Results Compared with that in the control group, the
high, medium and low YM doses significantly promoted the proliferation of CMECs, and the proliferation rate in YM high
dose YM group was significantly higher than that in YM medium and low dose YM groups. Six hours after scratching the
CMEC monolayer, the migration rate of CMECs in YM high dose YM group was significantly higher than that in the control
group; the migration rates of CMECs in YM medium and low dose YM groups were increased, but there was no significant
difference compared with the control group. Twenty-four hours after scratching the monolayer, the migration rates of CMECs
in YM high, medium and low dose groups were significantly increased compared with that in the control group. The Matrigel
matrix number, area and cross points for CMECs in YM high dose group were significantly improved compared with those in
YM medium and low dose YM groups. Compared with that in the control group, the expression of VEGF and CD31 in YM
YM can promote proliferation, migration,

high and medium dose YM groups was significantly increased. Conclusions

angiogenesis and expression of VEGF and CD31 proteins in CMECs in vitro. These effects were dose-dependent, suggesting

that YM has a significant ability to promote angiogenesis.

[ Keywords]

MR EERB LT HEBE OEEME b
Jo S A O PR A B R AR SR BRI
P LA ) 77 3 DA B 0l 2 g 228 L 3 L, % )
AR i SO S AR PR A ST DRI T ke LA A B ik
A LA A B TR TR O T O L A P B
MR OIS MR S e g 1 Y T 2SR B, TS
ol 240 JE0 PR 5 9 ) o, AR AR RO L D RE, 2
0L S MR A, AR 2 2T DU I
BT AR SR B AR 7 BRI O I I A R
905 75 T RAF I RIS

LAY B ER TR R T e A R HO R R
PR T 2 i, SR AY 4 O AT T I P9 o 4% 2
Ty BN AT 20 I R TR 7 e O D
TR R L PR A I A, T R iR P A
R YIRS S AR AT B TR VT SR
b O WU A B RIR T B i e P TR
FRIRAREZE® X il S0 52 S 400 095 % T ok P9 2 4 i
i o A7 P B AR A 1 LA DR T (L %o I
EOBTAE TS RO SE R WARIE . ARSI
B B 1 R O R B WL BRI I 2 P B 400 i o
BT AR BE ST B RE I, A ERAY A O IR R I R
IR A5 B Y 25 B LA

1 #RFFE

1.1 AR
RO WL M 4% N B2 48 iE CMECs ( Cat NO.
C645,ATCC)

Yinxing Mihuan oral solution; ginkgo biloba extract; Armillaria mellea; angiogenesis

1.2 FERKFSNE

RS E A IR W (4 10 mL 7% 30 mg 4RA5 0T
FERCYIF 1000 mg 2 IR K, LRIk BRI 25 A FR 2
AR AL HE S 190721) ; DMEM 15 3% 3 ( GIBCO,
8119352) ; i 4= LY ( Biowest, S14735S51820) ; R K
1 1k 7 ( Solarbio, T1300) ; 75 %5 -4 55 £ SP
(Gibco, 1894156 ) ; CCK-8 i 77 & ( Dojindo, CK0O4) ;
Matrigel )51 Ji¢ ( Corning, 356237 ) ; RIPA 4l Jitd 24 fif
¥ ( Solarbio, R0010) ; BCA #& [ ¥ £ I & ik 7 &
(Solarbio ,20191229) ; 5xSDS-PAGE & |1 I £ 5% np
% (KeyGEN BioTECH ,20160712) ;10 L, Ik 2% Mk
10X UL AL 28 ik L 10 x 5F P41 6 46V L 6 AT B i
Wik (AL R B R H AR A BRA R 5 e Aotk
M7 5 ( Thermo Scientific , UI1291092) ; VEGF #i{4k
( Abcam,A3098) ; CD31 #i{4& ( Abcam, ah24590) ; B -
actin LA ( Proteintech , 66009 1) ; BAR i3 5 AL Yy 1
FRic I EHi % 1gG ( YUABIO, 127760) ; BAR i &1k
Y bR g 1l 3 B/ B 1gG Pt 4R ( YUABIO,
203700113) ,

T 40 T A3 ( Olympus , IX81) ; BEAR1X ( BioTek
SYNERGY4 ); H 7k 1 ( BIO-RAD, Power Pac
Univeral ) ; & B¢ i 1% 1 ( BIO-RAD, ChemiDoc™ XRS

+)o
1.3 SLEAHE
1.3.1 CMECs 40ffis5:

CMECs 41 sk DMEM #5573 (& 10%FBS
1% /R R) K9, MK E 80% A i, i
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B AR AR AL AR, O AR K 0 40 i i 4T
S,
1.3.2 %2

34 X REZH R A R O IR R ) 2
(2.6 mg/mL, fIFRERE ) PRI EL (1.3 mg/mL,
fRIFREREE ) MRFIA1(0. 6 mg/mL, FIFRERZEAR) .
X RAZHFH DMEM K368 3% R 8 s b (R4 aE i
(LR 2Bt 1] PR S B AN [R] AN ], ELAR DL R ) W 5 1H 15
FRIE N2y DMEM i3t
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MG FAE AR S 35, 24 h JEBUH A CCK-8 1B
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SRR G H o0 (%), PR AR 785 28 58 11 IRV Xt
CMECs iEBRE 5, CMECs LAIFEFL 5%10°cells
W5 RN T 6 FLAR N, R 8 4 Rl & 1 B2 21
M2 )5, 200 WL JC 1R A Sk 76 £L i < " R
JRTCTR PBS VEANME 3 ¥k, K BR KT (9 B 7% 4 ffd
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22 2 ERF (ECL) {7, Image Lab 3.0 REGHG
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18.0 i it K One-Way ANOVA ( AR & J5 2 7p
M) Ik, 05 2255 PRI Tukey 636, J5 22 A 55 % H
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2 #R

2.1 SREFERORBEXT CMECs HE5E A0

EjXTRRZEAR LL B | rh AR o AT I A
CMECs 3458 , RA 511525 5% (P<0.05~0. 001 ) ;48
P e AR A S A A A E L TR T IR (P
<0.001) ;RE Il 5N mE A M, KW G5
ZE5t o BRI I ORI AT CMECs B A
25 GBI 1,

B 1 RSN S T AR A b s B IR
Figure 1 Schematic diagram of main detection

indexes in vitro tube forming experiment
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2.2 SRELIROMRAERIT CMECs T/ 8700 F 1A BN REROT CMECs BB (x£5,n=6)
gE o 6 h B ] ’ L T 2 0 ST RS R Table 1 'Effect of YM (Y.lnxmg Mihuan oral

I WA G L o 35 solution) on proliferation of CMECs
AT ARAL, RATEET 4222 5 (P<0.001) e i AR (%)
%E% l:F( \/1&& éﬂ CMECs ﬁ*z%j(ﬂ:jﬁf ﬁﬁ éﬂ s 'fﬂ%éﬁi Groups Dose Proliferation rate
225 (P>0.05)  fE 24 h if )0, s g, R Comol o/ 0=0

N . . R = 21 -

h AL MLE RS 30T B T BRAL, BT i 6l 34.0w497a0kas
FREF(P<0.001) , HREHHTBR R E ST gl L3 g/, 10,5052

HRECR RAL(P<0.001) R HALT B AR F YV el doeow
SEEARAL(P<0.001) , 7% 4% il {2 ¥k CMECs AR

YM low dose group
%, HAE ¥ CMECs iF % 1% 58 J1 Wl & 4R % 7 & X IRAL R, TP<0. 05, * P<0. 001; 548 4l th#k, 225 p<
A D0 T 49 3 O 24 4 A0 D g A g O 001 SR ARALELER, 254 Peo, 001

Note. Compared with control group, * P<0. 05, ™* P<0.001. Compared
j]l] o D_L]J%% 2, IZ;{I 2, with YM medium dose group,®®% P<0.001. Compared with YM low
dose group, 444 P<0.001.

=2 BB ORARX CMECs SR (%) (540 (x+s,n=6)
Table 2 Effect of YM on CMECs mobility rate

0.6 mg/ mL 8.6+4.5"

Rl ik 6 h IERH (%) 24 h iTHH(%)
Groups Dose 6 h mobility rate 24 h mobility rate
X} HEZH Control group / 6.5+5.7 22.1£6.0

AREET4H YM high dose group 2.6 mg/mL 15.1+3.3 " 57.7+5. 5% AALAAA
R ZH YM medium dose group 1.3 mg/mL 13.0+8.8 44,945, 6" AAA
AREARZ] YM low dose group 0.6 mg/mL 11.7+£4.7 31.4+2.9™

T S0 IR HARE, ™ P<0. 0015 SR P LLAR, 222 P<0. 001 ; S5 ER A (IR ik £ He e, 4 44 P<0. 001,
Note. Compared with control group, **P<0.001. Compared with YM medium dose group, 22%P<0.001. Compared with YM low dose
group, 444 P<0.001.

B2 RAEI RN CMECs TR RE ) 1520
Figure 2 Effect of YM on migration ability of CMECs
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2.3 SREERORBRZEIT CMECs B EHI RN

CMECs 40l 4% Fh F Matrigel 3 e fLH )5, W1
THA S RIE B U0 [, 30 min 5 BEA G BE 1 h )5 40
Jif 2 AR SR I HE SRS, 3 h i S A T 4 I
INERELE, HREA RIFIIETE CMECs BUEEH ,
HLAR CMECs B (188 1 BE 25457 & 1 38 i 3% 5
L 3 %3,

PR HIR 25 K Do HIR T R 245 5 S 7, 55 %) HEVZH A LR AR
Him RERAMBRECE EM L (P<0.01,P<
0.05) . MHR TR EE K (P<0.01,P<0.05) , Hrp s %
o 2L I I P 2 R T AR S R IR 4 A B AT et
2255 (P<0.05) , ARERL MR B £ {7 5%}
WA L G222 57 (P>0. 05) , W HR 1 AL i 2k
TXF AL (P<0.05) o 28 SO B S R R A = 4
2T L PR HR 5 4 11 58 S I 35 22 T 0 R AR
RFER L (P<0. 001 ) ;AR E AR 28 X Bk T X
M AR ERH S IAM AR ITF2ER (P<
0.05)

2.4 REZEFREORAKT CMECs CD31, VEGF
ERARIEMZN

RN, SXTRAMIL, RE S BE YA
CD31 VEGF B £ S BB ET & (P<0.05 ~
0.001) , i Z (K2 CD31 F VEGF k4 THEntas,
B4 X (P>0.05) ;4% =4 CD31 , VEGF %
ki TR T K4 (P<0.001) , LT 4,

3 it

FECIR A FET SRR B AR LTSS #Er A R
SEEAR Bk M) S 08 B 0] DAAE — o B2 b 2% ik 0 UL B
MRER , B R 3 A A8 3R 10 ) < 0 34 i T
BT A A I T A R ) 2 ) S A A A ST
FOFERIANSCEE ) A7 M A A Ak Bt O
HERIRTT BB e

R IR 1RV Y B A A R AR A 4
IR R R AT, AT AR A i EL AT 3 I AR
252D, AR A AR RO B DR A SR A 0 A
FPRT BriR AL PU o Bk i A | ol i A B
PEFTS) KRR B 5 R RS A= | 5 KA AR LY
B A R TR A PR I 4 T
P i AR fb PR A 2Rk 5 AR 45 1)
RO, B A 2 A 10 IRV W I PR P T3 7 ke i
O A, AEATL 2 A5 5 02 O WL AR ot DX i A 87
AR D DLARGE

A AR U — AN 2 B U RO A i A
JEC MBS AR i 5 A% PN B2 A0 B ) ST MG AT R EE A
T T B4 LRI I X S 3R A AR 2 L
AL E I CD31 Al VEGF A8, CD31 Xk
SRl AR — PN B2 At RELRE B 53—, A7 AE T IS P R A
LB 4 e A, D31 B PN 45 48 3 1) I S TR e L
M1k, i 2h 22 4 J5 6 A0 B 11 3/ 40 A0 9 Y B

B3 AR EIN RO CMECs /NETE MU i
Figure 3 Effect of YM on tubule formation of CMECs

F3 A O NIAEXT CMECs MR %L PIHR AR 32 SCS B #20 (245,n=3)
Table 3 Effect of YM on meshes number, meshes area and junctions of CMECs

20 51 fillls T HRES (4>) PR AR (1535 ZESRE()
Groups Dose Nb meshes(NO.) Meshes area( PX) Nb junctions(NO.)
Xt HEZH Control group / 2+2 9585+8034 3011
BT YM high dose group 2.6 mg/mL 1046 ** 4 11230796316 * 4 6016 AAAALA
T YM medium dose group 1.3 mg/mL 5£3" 35283+28857 " 41£12"
AR YM low dose group 0.6 mg/mL 4+3 22072+13128* 39+14

T SR HRAL L, "P<0.05, ™ P<0.01, ** P<0.001; S E P LA, 24 P<0. 001; S E /AL L#E, 4 P<0. 05,444 P<0. 001,
Note. Compared with control group, *P<0. 05, ** P<0. 01, ** P<0. 001. Compared with YM medium dose group,®** P<0. 001. Compared with YM low

dose group, 4 P<0. 05,444 P<0.001.
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T 5X IR AR, *P<0. 05, ™ P<0.01, ™ P<0.001; 545 AL, 2 P<0. 05,42 P<0. 01; S4REAT 4L, 444 P<0. 001,
B4 SR ORERR CMECs CD31 . VEGF Fi5HI 5200
Note. Compared with control group, *P<0.05, ** P<0.01, ** P<0.001. Compared with YM medium dose group, > P<0.05,%4% P<0.01.

Compared with YM low dose group, 444 P <0. 001.

Figure 4 Effect of YM on the expression of CD31 ,VEGF in CMECs

i (YRR Ok ol B DRSO R = I o f B w2 L
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R 5 1 A A B DIAH 5G9 CD31, VEGF 25 (435
TEDL, S5 B VP RS 28 B 11 MR T 1A AN 1 A5 37 A
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H (624.99+17.82) , (1140. 56+ 129. 81) F1 ( 1480. 69+492. 08) pg/mL, Ifil i P IL-18 58439 K (30.23+0.25) ,
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Comparison of the modified Hulth model and intra-articular type 1I
collagenase injection as established rabbit models of knee osteoarthritis

OU Baofang' , BIE Yanan®, CHEN Qianqging' , CHEN Boyu', XU Jiahuan', XIE Shuilin’*, WU Shaoyu'*
(1. School of Pharmacy, Southern Medical University, Guangzhou 510515, China. 2. School of Life Science and Biopharmacy,
Guangdong Pharmaceutical University, Guangzhou 511436. 3. School of Biological Science and Engineering, South China
University of Technology, Guangzhou 510006)

[ Abstract] Objective To compare and analyze the differences between two commonly used modeling method for
rabbit knee osteoarthritis (KOA) and provide references for the selection and establishment of different types of animal

models for knee osteoarthritis. Methods Nine healthy New Zealand white rabbits were randomly divided into 3 groups:
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blank group, modified Hulth group and collagenase group. The model groups were treated with a modified Hulth method or
intra-articular injection of collagenase. After 1 week, the rabbits were encouraged to move daily. After 6 weeks, they were
evaluated using Lequesne MG scores, X-rays, micro-computed tomography, Pelletier scores, Mankin scores and enzyme-
linked immunosorbent assays, and then the gross and pathological changes in the knee were observed. Results
Compared with that in the blank group, the cartilage surface of the rabbit knee joints in the two model groups displayed
defects. The pathological result showed that the cartilage layer appeared to be cracked, safranin O staining was decreased,
the tide line was distorted, and the blood vessels passed. The concentrations of TNF-a in serum from the blank group,
modified Hulth group, and collagenase group were (624.99 + 17.82), (1140.56 + 129.81) and (1480.69 + 492.08)
pg/mL, and the TL-1B concentrations in serum were (30.23 + 0.25), (46.67 £ 0.71) and (46.82 = 1.04) pg/mlL,
respectively. The modified Hulth and collagenase groups showed statistically significant differences compared with that in
the blank group (all P<0.05). In addition, the modified Hulth group was accompanied by osteophyte formation in the knee
joint and more serious damage in the medial femoral condyle cartilage, while the medial tibial condyle was the main injury
in the collagenase group. Conclusions Both modeling method can be used to construct an ideal KOA model. The degree of

damage using the modified Hulth method was more serious, while the collagenase-induced model was closer to the process

and pathogenesis of human KOA.
[ Keywords]
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BHRTARIG 6 RGBT AR A
PIFF IO 9%, IR AU A J5 DG 3Rl JF R
H Pelletier W40 IEARBCE B FBL: (1)0 4. K
WSS R, MR 5 (2) 1 0 R HORLES , A /N Y
BB ELAE RN 5 (3)2 73 A T BERS , B0 Bl A0 TR
RECERPIZE ; (4)3 70 R HBHZ LI, SR ik
BOER)Z 5 (5)4 73 BRI BB T B 28

1.3.6 HE QU g H2UE 82k

BT 4% Z R HF 1 [E E 48 h, EDTA Mi45
W 37°CIES 3 e OB IR R E M R BN
RN B AR AR o X kS S 1 R, ek
AVIEINE B S VIR 2 wm BV F, IF IR AR R A
LEARARZC I BT e S N | e 3 T Al NV =3 STV V= R T
1.3.7 FLL O-[E%¢ Y4 J Mankin P53

BRI A MV G 27540 O R [F 8 e i Y
o e U T SRR AR I 0, I X B 41 O-[8 2%
YA 55 RIEAT Mankin PEAF' AR R S50 R
AN LR Y0 L SE R 4 AT
1.3.8 ELISA G i & MK 17K F

BHRT ARG 6 J& B2 R L, W T2
B 4°CH#HE 30 min J5,3000 r/min &0 10 min &
A B3, MRHE R G Ul B A DU i v Y TNF-o0 A1
IL-18 W&,
1.4 FitEHE

SEYBAE N A IBM SPSS 25. 0 #4504, IES
SORRUES S0 AT R GORMSE HPP S 8 e i 22 ( &
+5 ) IFATGETH AR, O A BORME A b A 280 (U 43 r
[EHE) [M(IQR) 1T 4e it 4k, RS R 2
T T 2253 Fl Kruskal-Wallis H A6 361
AT 2= 57501, % A LSD-t #5756 . Dunn’ s 6 56 3f
TR 2 E b, 4558501 P<0.05 N ESH G 1T

2 #R

2.1 3ARBET—MRIFRIUE

MR Hulth VA A2 B A 0 &1 e A
PR JoT 1 A 5 e D il S A8 2 A ) R OG T Ab
KA A LA 5 (B 1A) .
WARR 5 A5y 7% R 340+ B A e 4 B B A T, TR O
BRI, B HERRIC AR TR |, Lequesne MG 14348 i 3
B TA HA(P<0.01) , B K5 Hulth $EBR 41 9743
TR B AL ZH (P<0.01) (E 1B)
2.2 3HEBBRXTREFEBRAUE

X-ray /8 20 B )5 Hulth 32545 %0 26 (4 J OG5 [A]
BRASE TRESCTT NN i B0 18, A DL B A 2B i
Jiod B il A Y ZH Xeray fIE 2 DU I N BH & (E 2A)
Micro-CT Al #CH T B BT i i /N2 4k (K 2B)
Micro-CT P B, #H b T 25 H 4L, WA A R 211
HEUECE T B AL, RN/ £
Y A A R A B R A I A A
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T AR AMIDES . O AP S A B LR AL G F S TR B R 4y, B
KT Lequesne MG PE4Y, 528 HA AL, ™ P<0. 001 ; 5 B 5 Hulth £ L%, * P<0. 01,
1 3 HRELETINIEE K Lequesne MG /3458 (n=3)

Note. A, Appearance of the knee joint. Appearance line of the knee joint is marked with a red dotted

line. Red arrow points to the bony protrusion. B, Lequesne MG score of the knee joint. Compared with the

blank group, ™ p<0. 001. Compared with modified Hulth group,™ P<0. 01.

Figure 1 Appearance and Lequesne MG score results of the knee joint in three groups
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HEOR WABE AL (K 3A) . 5285 AL, P
Fr ST B R R ZH 1) Pelletier PE43 8 2 TH i (P<
0.05) , (HPIA BRI LL Pelletier TF43 LG0T 2%
S(P>0.05) ( 3B),
2.4 3ABRBETREYENRKSGHARS
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S R R S S B REEL, R Ak
TR BRI B 5 DX, T DR ACH 40 e [, 4 i
G BRSNS FLAEE , B0/ i S A th /A% O B

PEAIMAE RN o J it T A5 Y 2 R 3R T 4T D
SL BCE A MO HE S ZE L B /b, K R M 4
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Tl O-[E g Y 25 3 5 HE e i 25 L — 3, 75
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0 T ZTE WL, SR AR T B SRV I, £ 4%
XL PUZRI R A B S i X B A 21 O
Jua R L Ye A K e gLt Bl g, JR S ik B
RIS (K S)

Lo AR AR AL BCE Mankin BE4338
B (P<0.01), PR 5 Hulth EHIEIZH Mankin 743
MG B0 B, 00 380 A0 2 e, s B X
BB IR T A AR 2 U e X IR
(K 6)
2.5 3 ZH%MEH TNF-a 1 IL-18 B R ik Kk F
Eb %2

ELISA #3255 7R, PR BI A2 1) TNF-o F01
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A Xeray IR A 3B : Micro-CT ~FHM = 4E g ad, £ A5k S a8 RE i,
B2 3 H%BEET Xray Al Micro-CT 45
Note. A, Anteroposterior and lateral X-ray images. B, Micro-CT scan and 3D reconstruction. Red arrow, New osteophytes and bone spurs.

Figure 2 X-ray and Micro-CT results of the knee joint in three groups

T A SRS IROCH RIA R 4G 0, L0 8T Sk BT A B B Ol S B AL . B OGO Pelletier 3743, 52 A LK, "P<
0.05; 52 K5 Hulth 41H42, ™ P>0. 05,

B3 3HRBETTIE KIEMEE R Pelletier TEATEER(n=3)
Note. A, General observation results of the knee joint after anatomy. Red arrow, New osteophytes and cartilage wear. B, Pelletier score of
knee cartilage. Compared with the blank group, *P<0. 05. Compared with modified Hulth group,™ P>0. 05.

Figure 3 General observation and Pelletier score results of knee cartilage in three groups
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T 2L T K BT i AL T AL

4 =HRBSCHE HE e

Note. Red arrow points to the lesion.

Figure 4 HE staining of knee cartilage in three groups

T 2GR BT A2 AL,

5 CHBRBCTECEEL O-skj @

Note. Red arrow points to the lesion.

Figure 5 Safranin O-Fast Green staining of knee cartilage in three groups
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T : Mankin P43, 525 HALHE, "P<0. 05, *"P<0. 01, ™ P<0.001;
59k K5 Hulth 20 H#E, ™ P>0. 05,*P<0. 05, *P<0. 01,

6 Mankin WFPE52R (n=3)
Note. Mankin scores. Compared with the blank group, * P<0.05, ™ P<
0.01, ** P<0.001. Compared with modified Hulth group,™P>0.05,%P
<0.05,"P<0.01.
Figure 6 Mankin score results of knee cartilage in three groups

R G T TNF-o Fl 1L-18 9 FI5KP AL
Table 1 Comparison of the expression levels of TNF-a and
IL-1B in three groups of rabbit serum

415 IR RS T o FAE 1B
Groups TNF-a( pg/mlL) IL-18 (pg/mL)
E{EE

624.99+17. 82 30.23+0.25

Blank group

p Hulth £
R Hulth 280 100,817

Modified Hulth group 46.67x0.71

B St

Collagenase group

1480. 69+492. 08 ** 46.82+1.04 ™ ™

E S5 AU, " P<0.05, ™ P<0.0001; 5% K5 Hulth 411
% ,%P<0.05,™P>0.05,

Note. Compared with the blank group, *P<0. 05, ***P<0. 0001. Compared
with modified Hulth group,*P<0. 05,™ P>0. 05.

WA IR L T o (TNF-o) 35K F . B A 1B(IL-1B) FikKF, H25 A E, *P<0.05, *P<0. 0001 ; 52k B

J& Hulth 4 Fb%E, ™ P>0. 05,%P<0. 05,
7

ZHHAIMTE T TNF-o Fl IL-18 F3k K P45 58 (n=3)

Note. A, Tumor necrosis factor & (TNF-o) expression level. B, Interleukin 18 (IL-18) expression level. Compared with the blank

group, “ P<0. 05, ***P<0. 001. Compared with modified Hulth group,™P>0. 05,P<0. 05.

Figure 7 Results of TNF-a and IL-1B expression level in serum of three groups of rabbits
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focal cerebral ischemia [ J]. Chin J Comp Med, 2022, 32(2) . 38-45.

doi: 10. 3969/].issn.1671-7856. 2022. 02. 006

KA JE 9% RNA TUGT #84% miR-137 2 5 /4t
i e 1 R R A 2 40 40 B9 AR R AL

W ORASFAR K B AH KR
(LR AT B BRI 430081 ;2. BN RHE Koz ek, I 430081)

[fZE] BH# HERKEEIESIS RNA(LncRNA) 42 LR 1(TUGL) IRV RNA(miR) -137 25/
b A o K R UG RIE . iR WIOEREREE miR-137 5 TUGT AGHL [R5 45 ; Tonga ZRH 7 B ST Rk
i de i A AR 2R AR ol o R BB ML 20 A AR U2 si-NC 2H (10 L si-NC) .si-TUG1 44 (10 pL si-TUGL) si-TUG1+
anti-miR-NC 2 (si-TUG1 F1 anti-miR-NC % 10 pL) .si-TUGI +anti-miR-137 41 (si-TUG1 1 anti-miR-137 % 10 pL) , %
4112 Ho oz RO BT AR, 5d 10 HER 3 05 16 KA, SEm5EE5E & PCR(RT-qPCR) Al ifg 5 X
TUG1 .miR-137 /K PIE L 52,3, 55040 =B DU ZUME (TTC ) G €40 I B B AT 15 400 5 90 ARG — 4L (HE) | Jé IR 31
SR TP 2 TCIE A s B 1 I e E BN TR ( Western blot) SZB RS I A5 5 X 2R (1 I8 2 FR VLA 1 (JAKL) 5 55 % FMFs 5%
WG T 1(STATL) (B kL4 -2 2K (BCL2) \BCL2 #H5G X 25 1 ( BAX) P2 K 4 2 M2 25 111 % 3 (caspase3)
EFAKF, R Starbase 23Hr &I miR-137 55 TUGI FEAETAMYSS G015, ITFZWPEOC K BRIALE, BRI DX
G TT R EEEL, P TTECR D R BRAE I 43 H B 28 70 M A% 1 48 SO A A TH R LA, Je IR IR Bl vl
b5 si-TUGL 4 # 28 SO A g I M 2B A TR A, Je IRIA R 22 5i-TUGL +anti-miR-137 ZHAHEL T si-
TUGL M & TCTE SR 5, [FBAE R Fad b, ST AREAMIL, BRI si-NC 415 51X TUGL 7K JAKL
STATI .BAX caspase3 35 /K-, A ZEAR TR TH 5 ( P<0. 05) , 3 E5IX. miR-137 /K- BCL2 # H /K FREA% ( P<0. 05) ;
Ay B SRR si-NC ZHAR L, si-TUGL 41, si-TUG1 +anti-miR-NC 213§ & X TUG1 7K JAK1 STAT1 BAX , caspase3
FEAKOF IR FURAR (P<0. 05) ¥ 5 X miR-137 /K- \BCL2 R /K V-5 (P<0.05) ;40515 si-TUGL 41 si-
TUG1+anti-miR-NC ZH4H k¥ , si-TUG1 +anti-miR-137 417 &5 X TUG1 7KF JAK1,STAT1 ,BAX  caspase3 25 H /K-, i
FESEARFTT 55 (P<0.05) , 1 5 X miR-137 7KF BCL2 & F /K FERAR (P<0.05) , 451 48 TUGL AT | miR-137
SEERRT R A A A 2 TTIE A S PR T R i, DT S R 245 1 R

[ 58] KBRS RNA 458 EIRHEEA 1,500y RNA-137; R kh P Bl . ; #2246 475
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[ Abstract]
(TUG1) in the regulation of microRNA (miR)-137 and nerve injury in rats with focal cerebral ischemia. Methods

Objective To explore the role of the long non-coding RNA (IncRNA) taurine up-regulated gene 1
The
dual luciferase assay was used to identify the target sites of miR-137 and TUG1. A rat model of focal cerebral ischemia was
established using the Longa thread bolt method. Ischemic rats were randomly divided into the following groups (n = 12) .
model group, small interfering RNA (si)-negative control (NC) group (10 pL si-NC), si-TUGL group (10 pL si-
TUG1), si-TUGI + anti-miR-NC group (10 pL si-TUGI and 10 pL anti-miR-NC), si-TUG1 + anti-miR-137 group (10
L si-TUG1 and 10 pL anti-miR-137). Another group of 12 rats were used in the sham surgery group. Once every 5 days,
three injections and detection on the 16th day. The levels of TUG1 and miR-137 in the hippocampus were detected by real-
time fluorescence quantitative PCR ( RT-qPCR). Cerebral infarction was detected by 2,3, 5-triphenyltetrazolium chloride
staining. The morphology of hippocampal neurons was observed by hematoxylin-eosin and Nissl staining, and the protein
levels of JAK1, STAT1, B-cell lymphoma-2 (BCL-2) , BCL-2-associated X protein ( BAX) and cysteinyl aspartate-specific
proteinase-3 (caspase3) were detected by Western blot. Results ~Starbase analysis showed that there were complementary
binding sites between miR-137 and TUG1, which were verified by the double luciferase assay. In the model group, neurons
in the hippocampus were disordered, the number of neurons was decreased, neuronal gaps were larger, some neurons
underwent nuclear pyknosis or dissolution, nucleoli disappeared, and the number of Nissl bodies decreased. In the si-TUG1
group, the number of neurons increased, the morphology of neurons recovered, and the number of Nissl bodies increased.
Compared with that in the si-TUGI group, damage to the neurons in the si-TUG1 + anti-miR-137 group was more serious,
neuronal gaps were larger, and the number of neurons decreased. Compared with those in the sham surgery group, the
cerebral infarction volume; TUG1 RNA; and JAK1, STAT1, BAX, and caspase3 protein levels in the hippocampus were
higher in the model and si-NC groups ( P<0.05), and the levels of miR-137 and BCL-2 protein were lower ( P<0.05).
Compared with that in the model and si-NC groups, the levels of TUG1, JAK1, STAT1, BAX, and caspase3 in the
hippocampus and cerebral infarction volume in the model and si-NC groups were lower (P<0.05), and the miR-137 and
BCL-2 levels in the hippocampus were higher ( P<0.05). Compared with that in the si-TUG1 and si-TUG1 + anti-miR-NC
groups, TUG1 RNA and JAK1, STAT1, BAX, and caspase3 protein in the hippocampus and cerebral infarction volume
were higher in the model and si-NC groups (P<0.05), and the level of miR-137 and BCL-2 protein in the hippocampus
were lower (P <0.05). Conclusions Interfering with TUG1 IncRNA upregulated miR-137 and alleviated neuronal
ischemic morphology and apoptosis in rats with focal cerebral ischemia, thus protecting against nerve injury.

[ Keywords ] long non-coding RNA taurine up-regulated gene 1; microRNA-137; focal cerebral ischemia;

nerve injury
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K BRI B b 28 T W B A 5 2 AF 50 i il B2
AL
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transducer and activator of transcription 1,STAT1) B
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{45 miR-137 5 TUGL 258 A sF 81 4 A kb
G 1T 5 43 53 5 B T 41 & pGL3-basic FEIE R
Ml 5 24 L A TUGT BFAE B (TUGT-WT) B 58
AR (TUG1-MUT) , 43515 miR-137 mimic 5 miR-
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1.3.8 ZEHERPEENIE ( Western blot) SZ56 46 I &
X JAK1 ,STAT1 BCL2 .BAX caspase3 & H /K-
-80°CHUIF HAHL IS E N, FEEN,
MRS 5% T N Wk = R B AT 2 by 6 A — 4L
JAK1 STAT1 ,BCL2,BAX , caspase3 . GAPDH , 4°C %
BB IMAZYL, EIRIEE 2 h; BERSUR T R 58
RS E w3 T,
1.4 SZitEHE
THEEHE D B bR 22 (xxs) 1538, SE it
A GraphPad 8. 0 XJEHE AT 4307, 22 20 W] L AeA T
PR ZE Ty 22 0 A, 4L IR0 G R L 384T SNK-q . P<
0.05 ZRAGZITFEL,

2 #R

2.1 WMEAXAEMET miR-137 5 TUG1 B3 [
miR-137 5 TUG1 F£7E B 4N 25 & 7 45, i &

1A, 5 miR-137 NC+TUG1 WT #H ., miR-137 mimic

+TUG1 WT %G 2K il A6 76 M TR (P<0.05) , UL

Kl 1B,

2.2 R{ABEHK TUGI miR-137 7KF
S5EFARHLMEL, AL si-NC 4 si-TUGI +

anti-miR-137 41 & X TUG1 /K FEFFiEs (P<0.05)

TE:A:miR-137 55 TUGL WYZ5 AL, 206G RO TR RE 2 45 5 07 285
B BOL R BEAIX G MY LS, 15 miR-137 NC+TUGI WT X
#,%P<0.05,
1 WHOEHEEFSE miR-137 5 TUGT AL
FZR (x+s,n=6)
Note. A, Binding site of miR-137 with TUGL. Red base is the
binding site. B, Comparison of relative luciferase activity.
Compared with the miR-137 NC+TUG1 WT,*P<0. 05.
Figure 1 Dual luciferase identification of the

targeting relationship between miR-137 and TUG1

miR-137 7K [#A (P <0. 05) ; 73 Bl SR A (si-NC
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TR ML ITTHEY 3 55 HE%  pho e
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4 si-TUG1 +anti-miR-NC 2 ¥ 2 50 4 Frik & |
Je RAR B 19 £, i-TUG1 +anti-miR-137 1A% T
si-TUG1 # si-TUGI +anti-miR-NC 4 # £ S0 25 %
WirHE, WK S5,
2.6 ®{HAHFLDKX JAKI, STATI, BCL2, BAX,
caspase3 EHFKIAFMR

SBFARLHMUL, B si-NC 4, si-TUGL +
anti-miR-137 417 5 [X. BCL2 & 4 K P&, JAKL |
STAT1 .BAX . caspase3 & [17KFF+ 5 (P<0.05) , si-
TUGI 4, si-TUG] + anti-miR-NC 4H 7 I [X. JAKI ,
STAT1 ,caspase3 5 [ /KFF+ 5= (P<0. 05) ;4351 5 A%
HIZH si-NC ZHAH [, si-TUG1 4H . si-TUG1 +anti-miR-
NC 4 5 X BCL2 & (K FFt &, JAKL STATI
BAX caspase3 £ 1 7K F AL (P<0.05) , si-TUGL +
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A SALUP TUGL KT B 2B miR-137 MKSF . SIETFARA AL, *P<0.05; SHAL LA, "P<0.05; 5 si-NC 4Lk
#,%P<0.05;5 si-TUG1 4 H#, T P<0. 05;5 si-TUG1 +anti-miR-NC 41 HL#5 , ¥ P<0. 05,
B2 fFHIX TUGL \miR-137 /K- (x+s,n=6)
Note. A, TUGI level in the hippocampus. B, miR-137 level in the hippocampus. Compared with sham operation group, * P<0. 05. Compared
with model group, *P<0. 05. Compared with si-NC group , ¥ P<0. 05. Compared with si-TUG1 group, ¥ P<0. 05. Compared with si-TUG1+anti-
miR-NC group, * P<0. 05.
Figure 2 TUGI and miR-137 level in the hippocampus

T AJRAZLY A TTC Y@ A BB E 4 b, S5IFRA L, P<0.05; SHABILL L, *P<0.05; 5 si-NC 41 H 58,4 P<
0.05; 5 si-TUGI #H L4, T P<0. 05; 55 si-TUGI +anti-miR-NC £H FL %5, ¥ P<0. 05,

B3 KEMEZEARTE (2£5,n=6)
Note. A, Photographs of brain sections with TTC staining. B, Percentage of infarct volume. Compared with sham operation group,* P<0. 05.
Compared with model group, "P<0. 05. Compared with si-NC group,¥P<0. 05. Compared with si-TUG1 group, P <0.05. Compared with si-
TUG1 +anti-miR-NC group, * P<0. 05.

Figure 3 Volume of cerebral infarction in rats

anti-miR-137 411 55 X JAK1 STATI | caspase3 51 X BCL2 #& [ /K °F F% ik, JAK1, STAT1, BAX,
IKEREAR (P<0.05) ;730 15 si-TUGL 41 . si-TUG1+  caspase3 25 [ 7K FTH 1 (P<0.05) . WL.I#l 6A 6B,
anti-miR-NC 41 X, si-TUG1 +anti-miR-137 41 & 6C 6D,
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B4 RS XHEITIES(HE ()
Figure 4 Neuron morphology in the hippocampus of rats (HE staining)

B5 KEESXHETES(EREA)

Figure 5 Neuronal morphology in the hippocampus of rats ( Nissl staining)
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A B:JAKI STATI 2 (I 7EME P 3635 ;€D i S 4141 BCL2 . BAX  caspase3 K 1k, a: TR b BT ;. si-NC 41 ;d; si-
TUG1 4 ;e:si-TUG1 +anti-miR-NC 41 ;f:si-TUG1 +anti-miR-137 41, S5{& F AR LE,* P<0.05; 5EIBI 4 L, “P<0.05; 5 si-NC 41 He
B,%P<0.05; 5 si-TUGI 40 b4, T P<0. 05 ;5 si-TUG 1 +anti-miR-NC 41 HL4%, #P<0. 05,

6 X JAK1 STAT1 .BCL2 BAX .caspase3 25 [1ZIN1H M (Z+s,n=6)
Note. A/B, JAKI and STAT1 protein expression in hippocampus. C/D, Protein expression of BCL2, BAX and caspase3 in hippocampus. a, Sham

operation group. b, Model group. ¢, si-NC group. d, si-TUGI group. e, si-TUGI+anti-miR-NC group. f, si-TUG1+anti-miR-137 group. Compared

with sham operation group,* P<0. 05. Compared with model group, *P<0.05. Compared with si-NC group,®P<0. 05. Compared with si-TUG1

group, T P<0. 05. Compared with si-TUG1+anti-miR-NC group, * P<0. 05.

Figure 6 JAKI1, STAT1, BCL2, BAX and caspase3 protein expression in hippocampus
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Effects of naringenin on microglial activation in oxygen-induced retinopathy
based on the miR-223/NLRP3 axis

CHU Ruixue " , SUN Xiantao, WANG Hui
( Department of Ophthalmology, Children’ s Hospital Affiliated of Zhengzhou University, Henan Children’ s
Hospital, Zhengzhou Children’ s Hospital, Zhengzhou 450000, China)

[ Abstract]  Objective To investigate the effect of naringenin (NAR) on microglial activation in oxygen-induced

retinopathy (OIR) based on the microRNA (miR ) -223/nucleotide-binding oligomerization domain-like receptor protein 3
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(NLRP3) axis. Methods Seven-day-old (P7) C57BL/6J mice (n = 150) were divided into normoxia, OIR, NAR,
NAR + negative RNA control and NAR + miR-223 antagomir groups with 30 mice per group. Except for mice in the
normoxic group, the young mice and their mothers were moved to a closed oxygen box with an oxygen volume fraction of (75
+ 2)% for 5 consecutive days from P7~P12 and subsequently returned to a normoxic environment; the normoxic group was
raised in a normoxic environment. The 12-day-old mice in the NAR groups were injected intraperitoneally with 100 mg/ (kg
+d) NAR. The mice in the NAR + negative RNA control group were also injected with 2. 5 mg/kg miR-223 negative control
RNA via the tail vein, and mice in the NAR + miR-223 antagomir group were injected with 2. 5 mg/kg miR-223 antagomir
via the tail vein. Mice in the normoxic and OIR groups were intraperitoneally injected with an equal volume of
carboxymethyl cellulose and tail vein-injected with an equal volume of normal saline each day. For evaluation of retinas in
the young mice, real time quantitative PCR ( RT-qPCR) was used to detect the level of miR-223; fundus fluorescein
angiography was performed; hematoxylin eosin staining was used to observe morphology; immunofluorescence was used to
detect the expression of the microglia marker calcium binding protein-1 (Iba-1) ; and Western blot were used to detect the
expression NLRP3, cysteinyl aspartate-specific proteinase-1 ( Caspase-1), interleukin (IL)-1f and IL-18. Results
In the OIR group, blood vessels were ruptured, fluorescence leaked in the retina, the retinas were white, blood vessels
were contracted, the retinas were thickened, cell arrangement was loose, and some cells were missing and angiogenesis
occurred. In the NAR and NAR + negative RNA control groups, vascular rupture and retinal whitening were alleviated, but
retinal cells were still loosely arranged. In the NAR + miR-223 antagomir group, vessels were ruptured, fluorescence leaked
in the retina, retinal whitening was obvious, and retinal cells were severely loosened and missing. Compared with that in the
normoxic group, miR-223 levels in retinas of the OIR mice decreased ( P<0.05), and the retinal levels of Iba-1, NLRP3,
Caspase-1, IL-1B, IL-18 increased (P<0.05). Compared with that in the OIR group, miR-223 levels in the retinas from
the NAR and NAR + negative RNA control groups increased (P<0.05) , and retinal levels of Iba-1, NLRP3, Caspase-1,
IL-1B and IL-18 decreased ( P<0.05). Compared with that in the NAR and NAR + negative control groups, retinal levels
of miR-223 in the NAR + miR-223 antagomir group decreased ( P<0.05), and the levels of Iba-1, NLRP3, Caspase-1,
IL-1B and IL-18 increased ( P<0.05). Conclusions NAR increased the expression of miR-223 and inhibited components
of the NLRP3 inflammasome, thus alleviating the over-activation of microglia and reducing OIR.

microRNA-223/nucleotide binding oligomerization domain like receptor protein 3 axis; naringenin;

[ Keywords)

oxygen-induced retinopathy; microglial activation
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PR b [ 22, 20 MR BR A 0 A0 385 S A7 HIR il 1 32
SEUI R (VIRIEERE S wm) |, U) 48 Z HOR B 46 3
KA IRAKE YLD, 1 %R R 2 B4 (0 )5 , L e
o, PR B CREBK W RE B B EE
1.3.5 BRI B Tha-1 FiE 1M
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I, PVDF 5% B 5% IR W5k = B 2 h,
PBST i ¥ J& 43 %I s il —$T NLRP3 (1 : 1000) .
Caspase-1(1 : 1000) \IL-1B (1 : 500) . IL-18 (1 :
500) ,4°CHFH 147K ; PBST 18 Ve S5 In AR — 90, &
HEIEE 1 h, DAB &l &kt B, & I EEIR
G ASCHA BERT 22 B4 #T
1.4 Zit=EFHiE

ST A A GraphPad Prism 8.0 #4174 45
BT, T s DL S 5 AR i 22 (x2s) FiliIR, 241 1R]
b FH B R 2 T 25 43 H , AL IR0 W 5 EL55R H SVK-q
o P<0.05, ZRAZI¥E X,

2 HR

2.1 NAR XL W& miR-223 7K F B 500
LA, OIR A1 5 miR-223 7K F
FEAR(P<0.05) ;55 OIR 414H L, NAR 41 NAR+BHME
Xof BEZH P miR-223 7K SEFHE5 (P<0. 05) 543 5]
5 NAR 2  NAR+ P BEZH AH LE, NAR +miR-223
FEHT ) 20 00 190 i miR-223 KRR (P<0.05)
W#E 1,
2.2 NAR I FFA #8200
WA DA AT I 5); OIR 41 H 0 1M 65 1k 2
Fk) , DOGCIRTERL W RS AL I 1 ol A8 HS R
WSe4e s NAR 2H NAR-+BHPEXT 8 2H 1l 5 i 24 B0 52 22 it

PR B D8 ; NAR +miR-223 5470 550 41 1ffL 45
W%, DCIRAER R L I, DT 1,
2.3 NAR X4 R BR 2 725 B %20

BRI R R A HES HE 5F H K %5 OIR 4140
Do) 52 A T2 200 oL 50 8 8, 5+ B A4 i s 2
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AL Tha-1 KRR (P<0.05) 573515 NAR
ZH NAR+BAMEXT FRZHAH L, NAR +miR-223 #5405 41
R Tha-1 7KF-THE (P<0.05) . WLIEI 3 % 1,
2.5 NAR X}# % & NLRP3, Caspase-1,IL-1pB,
IL-18 EAFRIXMIF MY
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1,IL-1B IL-18 /K- T (P<0.05) ;55 OIR 414H
b, NAR 2 NAR + [ 94 X B 20 90 ) 5 ot NLRP3
Caspase-1.IL-1B IL-18 & /K F-F#AK ( P<0. 05) ;43531
5 NAR 41 NAR+FHH: X BRZHAH H , NAR +miR-223 4
P ZH AL AR P NLRP3 \Caspase-1 . IL-1p3 . IL-18 EHH
KT (P<0.05) . VLAl 4 3R 2,

R1 5 AWM miR-223 KV K Tba-1 FIKHEL (x+5,n=10)
Table 1 Comparison of miR-223 levels and Iba-1 in the retinas of the 5 groups

2% Groups miR-223 Iba-1( cells/mm?)
44 Normal oxygen group 1.01£0.12 15.35+2.71
OIR 41 OIR group 0. 38+0.05* 83.43+11.75*
NAR 41 NAR group 0.74+0.07 " 28.56+3.16"
NAR+BHPEST BEZH NAR+negative control group 0.75+0.06 " 30.15+4. 48"
NAR+miR-223 #5354 NAR+miR-223 antagomir group 0.26+0.03° 4 76.18+8. 154 4

TSR RAIMLL, ¥ P<0. 0555 OIR 1AL, "P<0. 05555 NAR 41K, P<0. 05; 5 NAR+BIME: X BRALME L, 4 P<0. 05,
Note. Compared with normal oxygen group , * P<0. 05. Compared with OIR group, *P<0. 05. Compared with NAR group, © P<0. 05. Compared with NAR+

negative control group, 4 P<0. 05.

T a: Wb OIR 40 NAR 20 ;d; NAR+FIPE N 4 ;e . NAR+miR-223 F5HIHI2 , SO H7 KR ML,
B 1 54 FFA ML

Note. a, Normal oxygen group. b, OIR group. ¢, NAR group. d, NAR+negative control group. e, NAR+miR-223 antagomir group. Black arrow

indicates vessel rupture.

Figure 1 FFA situation of the young mice of 5 groups
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Fra: WAL b:OIR 41 ;¢ NAR 4 ;d: NAR+BIVEXT IR ZH ;e . NAR+miR-223 F53H0514H

2 5 AL RN ETE SO0 (HE Je )
Note. a, Normal oxygen group. b, OIR group. ¢, NAR group. d, NAR + negative control group. e, NAR +miR-223
antagomir group.

Figure 2 Morphology of retina in the young mice of 5 groups( HE staining)

VE:a: W %41 5b: OIR 4L5¢:NAR 415 d: NAR+FIFERT AL ;e : NAR+miR-223 H5Hi541
B3 5 AL Iba-1 FIB T (HRPEFL)
Note. a, Normal oxygen group. b, OIR group. ¢, NAR group. d, NAR+negative control group. e, NAR+miR-223 antagomir group.

Figure 3 Tha-1 expression in the retina of the young mice of 5 groups( immunofluorescence )

TEra: B4 ;b OIR 450 NAR 41 ;d: NAR+FIMENS HRA ;e : NAR+miR-223 F5HTHI4L,
B4 5HLEMRMEEAFR NLRP3 Caspase-1,IL-18 IL-18 £ AR A H M
Note. a, Normal oxygen group. b, OIR group. ¢, NAR group. d, NAR+negative control group.
e, NAR+miR-223 antagomir group.
Figure 4 NLRP3, Caspase-1, IL-1p, IL-18 protein expression in the retina of young mice in the 5 groups

R2 5 HYFAMEH NLRP3 Caspase-1 1L-18 IL-18 #1363k & (7+s,n=10)
Table 2 Comparison of NLRP3, Caspase-1, IL-1B and IL-18 protein expression in the retina of young mice in the 5 groups

2151 Groups NLRP3 Caspase-1 IL-1B IL-18
#4240 Normal oxygen group 0.56+0.08 0.09+0. 01 0.05+0.01 0.21+0.03
OIR 41 OIR group 1. 13£0. 127 1.56+0. 17% 1.73£0. 18" 1.03£0. 117
NAR #41 NAR group 0.69+0.08 " 0.24+0.03" 0.45+0.05" 0.31+0.03"
NAR+FHPEXS BB ZH NAR+ negative control group 0.70+0.06 " 0.26+0.04 " 0.46+0.06 " 0.32+0.04 "
NAR+miR-223 ##i 7141 NAR+miR-223 antagomir group 1.02+0. 0524 1.05+0. 1044 0.81+0.09% 4 0.93+0.08% 4

T G E ARG, *P<0. 05555 OIR ZHH L, "P<0.05; 55 NAR 44 I,  P<0. 05; 5 NAR+BIMEXT BEALAR L, 4 P<0. 05,
Note. Compared with normal oxygen group,* P<0. 05. Compared with OIR group, *P<0. 05. Compared with NAR group, * P<0. 05. Compared with NAR+
negative control group, * P<0. 05.
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A D G AL B /N B AN A, AT RE T X I
AR A I SR R R4 77 B, {ELTE OTR 2 v 00 o i
RIS 57 H B K 2 358 e 114 /N Je S5 440 B, AT 55 i I,
B W P EIE R B th R IR TT
X T e CE K, Hor NAR AR S v 25 v 5
o7 AFAE AR A R 2 ep RIS R, AR B PR
3 PR IO R 72 KRR AR AR A0 7 A LR T A R R
FEFREAEA ) FEARTFFE A, NAR 0] DL 4% i
BB S, WA /0N B TR A0 TG Ak B 52, AT 4% AR
OIR,, {H I BB 9 75 2 — 2B W5

miRNA FE7E T I FLa0 1A i, 38 5 7 Si I ik A
TR MIMS SHEE R WA, miR-223 —EIAH
5 ML A PEAR A RE S PE miRNA , miR-223 f77F
UM PR A0 b A A T AR A TR RS
RE A% 45 P00 B A1 5 1E O BE R A0 R b Rk
miRNA , BB S I G 05 41 & 8 04k 35 00 528 40 i A2
AT RS IE 1 1A 4 22 Bl S AR 5 D 2k M TG I
s AR AN B 4 A AT S W T B AL . NLRP3 A

) miR-223 FYHIIEH 22— R K 2 R G R
AMA T fith %2 98 E R 3 A 7E OIR AL I 5 e 4§
FRRIRA . NLRP3 1] LS 200 43 F45 A TF i
AR RE /IMAEFT A Caspase-1, Caspase-1 1E K
IL-18 . IL-18 55 20 8 H g , 0 5 1) Caspase-1
REAS L E R IE K F IL-18 . IL-18 B3Rk, IL-1B  1L-
18 iF — 2B B BRI E AR BFIE R
L, 7E OTR A0 B miR-223 Ab F % ik R 2,
NLRP3  Caspase-1 IL-1B IL-18 & [ /K F 44 7, 12
/RAE OIR "' miR-223 FKIEFEAIK, MM T+ NLRP3 119
Fik, KIEER ., NAR 4% OIR 490 M i H miR-
223 /KT . NLRP3  Caspase-1,IL-1B  IL-18 & [
TR, 7E NAR 2H A9 EEA B3I miR-223 4540
FJE o] DL R R, #2878 NAR BERE T miR-
223 K &A% NLRP3 , Caspase-1 . IL-1B IL-18 %& [
TRV, SR /N I8 J5T 248 35 A 7 2 e , 3 7T 400 )
L,

25 LR  NAR fig8 L3 miR-223 &A1
P NLRP3 AR A /IMA 1) 3R 35 | 22 i 40 ) 82 4% A
FH 320 117 22 fife /0N J¢ 5 40 B ok B i, SIS B%F OIR 19
R4, {2 miR-223 UL I AR £, 7 ] B E i )
(3R e HEAE T, L /0N J¢ J5 A4 o o B 380 L D &2
A%, it ik — LT R AL
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Evaluation of anaphylactoid reactions induced by osteopeptide injections

YANG Qitao'*, WU Yinnan®?*, WANG Yuxin’* , MENG Changhong®, ZONG Weifeng®, LU Yihong®, SHI Qingshui'~*
(1. China Pharmaceutical University, Nanjing 211198, China. 2. Jiangsu Institute for Food and Drug Control, Nanjing 210019.
3. Department of Pharmaceutical Analysis, Xuzhou Medical University, Xuzhou 221004 )

[ Abstract]  Objective The mouse ear blue staining test was used to evaluate anaphylactoid reactions to different
injected doses of osteopeptide. Methods The positive model was selected by using histamine phosphate, histamine
hydrochloride and histamine as the positive drugs. Mouse ear blue staining tests were performed by injecting different doses
of osteopeptide. The rate of blue staining and the rising rate of evans blue were used as the indices for evaluating the
anaphylactoid reactions. Results The positive model established by histamine phosphate as the positive drug exhibited
obvious anaphylactoid reactions. The osteopeptide injections showed positive reactions to various degrees at high and
medium doses and negative reactions at low doses. Conclusions Based on the result of the mouse ear staining test, the
anaphylactoid reactions to osteopeptide injections at different doses were intuitively evaluated. These data may be used as a
reference for the evaluation of anaphylactoid reactions of other complex matrix preparations.

[ Keywords] anaphylactoid reaction; mouse ear blue staining test; histamine phosphate; osteopeplide injections;

safety evaluation
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S R N 2 4 o A Ak 2, LU Bk A Y
DU fie B SR B K, 1k 4 B SR U TR & R B E
BRI, B o 6 45 15 PR BK L BR 2R IS R T B L
5 B CHLES JCHLER MR R AR AT
i PR 122 11 0] 32 230 o i 5 sl JUL PR 3 23 25 245,
TEAT BT R X 2 KU G R SRS IR
Jr . B2 EOR RSB W O 2 R R
S VAR AR ) o AR & T B R S 5 A A 4
REHEAT TR AEARR, W R SRR B
FNEI G 53 BT A3, AN BRI 1 I DR 28 AT 3
PEIKTE B2 9% e M pe) OB I IR HE | FE AR R
SO RO IR BRI AL R G IR R S
E SRR B, 4524 30 min P
KA KRN 7 2 (40% L B) P, B TR
AR 20 2R FH 42 B 32 2l o 505 50 1 0 i K2R
SRYFRV A Ik SO N HE AT VR AR A5 R X S B B A
ST — 20 SR FH 28 3o ORE DG AR 70 25 ¢ B IR 2K 1
7R 55 2 B 7 1R R DG X ORI L R0 1 1 R 2
A2 KA B B 3R A R AR AL B 9 B

KB LRI TER N8R 52 2%, AT e 5 AMA
ZR Y5 w5 T A2 A A S 0 A 4 i A e el 4 i
IS8 AR TG P A I, S T A I 4 3 O T A
SO HEBLIERE L 40 R TR S 5 K R B
JOR S0 /) B e W 0 ST o 8 A 28 s s vy ot
FEPA R OCHGE Y N BRUER W Y S
Kl Y i 5 SC A (evans blue, EB) IR G &
kS ARG , EB Gl 5 i 38 8 45 A, ARt
BRI SC 0 5 T T, 4 PN 6 A0 0 A5 3 3 P 1,
EB R 3K B B A, R BN/ RUE R
Yel T SR I A AR TRT A, {EL7E BH M 25 9 1 5 79
i ST TE RO AR AR A W B o, TR, A
TR o P 24 0 2 , A N7 73 A B R AR AR I
W B IR e 500 ) 2R s 1 PN ST
1 #RFFE
1.1 KIEENY

SPF 2R/t ICR /NEL 246 H MR 20~22 ¢,5~
6 Sl , W) T AU o 4 3 ) 48 52 50 S W) B R A BR 4 )
[ SCXK(#7)2019-0001 ], Zh¥1E % TVLI4 B b
2 W B 99 A 9 B Bt B AR 48 N [ SYXK( 75°) 2019
0047 |, ABIF 5% 2 VL5048 B it 24 i Mo 5 0 A 5 o
S B0 A A A B A 23 B 43 W (JSIFDC2020 -
04) , SB6 EHIHE 3R JRNZA T NGB KR,

1.2 FELFSUEE

IS (Al A B C) B T5 B RS
(4l A D) BREALENE SR (4 E) 5 H
BRR( EF) S A TREEE) (4 G H) |
BRI R S (Ab T H) 5 BEBR 20 1 (P [ &
i 249 i W B R B0 AF 9 B, L5 £ 150510-201313) 5 41
e (At A R R A R A | b5 LK90T46) ; 4
Jie — iR IR Eh (15 LGC A n], #t5 . G165368) ;0. 9%
SAEE W (P E KK R A RA AL S,
8J95D4) ; FASCIEL W ( 1 Sigma-Aldrich A ], 1t .
MKCF0851) ; H ik % ( 1§ Sigma-Aldrich 2 &), it
5:94024020)

XP6 #/XS205DU # i F- K- ( Fig - AR HE ) —FC
R ZAUZ A PR F] ) 5 Synergy H1 £ DI REEEFRAN ( 38
[T % Bio Tek 23 w]) ; XiangYi L-550 {5 i &5 .0 ML
(KM E O A AR .
1.3 XWAHE

1.3.1 SEgesrd esq2y
(1) W B il

KAFRICEB 2 g, ¥ f# T 100 mL 0. 9% AL
VU, MBS 10~15 min, B2 Lo E R, SR 0,22
wm JEREE IERS B 2% EB ¥, FH T ECHI & EB /9
S

FAME XF BR 2H . & 0.16% EB Y 0.9% & 1k &0
VSR .

BHAPEXT B . S R . (1) e . DL 0. 9% & Ak
ISR R B BE A 1 mg/mL (% 0. 16%
EB) MUV ; (2) BEFRZL I . L 0. 9% F AL R
VST, Fe B oy T i T AR, BE S AL 1 mg/mL (%
0.16% EB) M ; (3) 4l b iRk . L)L 0. 9% A ik
BRI BRIV R i Ry TR T AR R AL 1
mg/mL( % 0. 16% EB) B R . (1) 4% .
Lh 0. 9% FALEATE W s ), B il UK BE R 0. 5 mg/
mL( % 0. 16% EB) (%W ; (2) WfRAME : UL 0. 9%
SACENA T R, He By T 2 7 5, B o & 4l
[ 0.5 mg/mL( % 0.16% EB) FIIH

FERZH < 5 70 B 2 B RIS T I 7 4 BECHC AR A%
F0.9% FALA T W BCH H 5 mg/mL (% 0.16%
EB) MIZ5IR , 7 a2 . - RS T S 59 e LRI AS
0. 9% FALBRE W BCHI R 2.5 mg/mL( % 0. 16%
EB) P25, AR 5 4 B RIS T 5 7] 4 BRFL R A%
FH0.9% F AL W BCH R 1 mg/mL (% 0. 16%
EB) M 2590, 5 K S Ak v S 8 %) SRRk B A 1
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mg/mL B E T 1 mg/mL 5 0.5 mg/mL P
AT AL,

(2) 52554

AN R RE AL AL, A 6 H A HUNRUR
k25T 0.5 mL 259K, BAMEXTBRAH 25 T 0. 9% &
AR (5 0. 16% EB) ; FHIEXT BEZH , 20 9145 T 1
FlHE AR E 2 (7 0. 16% EB) WEERALIE (&
0.16% EB) AR EL (% 0.16% EB) ; FEAh4H
S T AR b AGR R 0. 16% EB BYAE
AN
1.3.2 SEERHRRIEEE

(1) 7N BRUHJ6 0 e R 0

2525 30 min J5ALFE/NER, WS IE R4 4L
PR Y s S, B4 L B S Y i &

(2)/NEEER EB & 2

EB FrofE £ ELH] . FF 10 mg EB % T 10 mL H
Pk i, BE I AS N 1 mg/mL B £ P TR, L
200 wL 45 % 20 mL Yk e 7 B 15 3 ik B hy
10 pg/mL 1) TAER

pUE S I S TRE AN RSN - RO PV = I AP 14 SRV
ROVE EEAR R BT 2 XUCH I, 5 /N, AT 2 mL HE P
B, =20 48 h FEICHEE B i EB Yk, &
HXH- EB & i KTt R0 e = 48 h 5
L 15 min, B3 4 3000 t/min, 7E 96 LI I b
A 200 pL 44 b IE W, LSS BRI AR O s R
T8 FHEEARUAE 620 nm FIUEMOCREE (A) {H, 4k

PRI EB &5 K05 2 mL e b or
A EB Jebtpy S i, R EB FHE %, EB
FHEPR = (4254 EB & -FAYEXT R4 EB & &)/
FAMEXT R4 EB & & x100% .

ARSI IR E B S R R FI AR AT R -
HER Qe R A% =30% ;b HEE EB FH 3 =50% .,
DL 2 T A A et st SO A P
1.4 FitEFRZE

K H GraphPad Prism 5 #4505 BT A7 52 0 55 4 #F
TG R - S B e AR U 22 (x2s) FoR 45 45
BHdE ., P<0.05 WZESFHAGIEE L,

2 #R
2.1 PAMAEBRIMEL

FIFH 3 Fh b e bm o iy (R 2 e 2 i | 2H e 3
FRER ) ST PRI 2503 1, 25 A&
AR i BH ) R 2 1 Y % 2B R 355 100% , [R] s L
EB 5t 5 A1 b B B 2048 B 2 i LA Rk
T 50% , 2 U N B B (B 1), %R E]
S I R i DK S AR 2 B ER R AR, 30 min Y
/N ERAETERT W NP Rl 4 SIS 1, JC Ik ) 2
I A R TS B A R R AR B R, P RS =
EZ LI SEN R PNE 2 S0 S il
SRR L e i S0k e s SR e B, O T L P 1 o e 1
M5 EB JhE R A ., AR & R A9 EB Jhs R
HH&EREHMERR, 2 E 5 B on &
TR ZH A A 1 R S 0 S ) 2 0% 8 ) BH 42 XoF
ik BIVELTL Y/

R ASIAIFR Y BT R A FE R I 45 R (n=06)

Table 1 Ear blue staining results of different doses of positive control

415 FrilhS PSR AR (%) EB J1& % (% ) SR
Groups Dose Incidence of blue staining Rising rate of EB Test results
S % HR
bR ) . . i
Negative control
=7
) AL 100 270. 83+30. 92 +
il High-dose group
Histamine 4
At 100 272.78+107. 93 +
Low-dose group
T
ey T
i 2 I 100 456.69+126. 82 +
R High-dose group *
Histamine phosphate e
T 100 475.97x161. 23 +
Low-dose group
=7
‘ Al 100 475. 28+130. 21 +
il E NI E N High-dose group
Histamine hydrochloride =4
y R , y ;

Low-dose group

T =7 BN B ;7 2 R Bz B

Note.“ =", Negative anaphylactoid reaction.“+” , Positive anaphylactoid reaction.
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b sa: W'EX‘JH.E\QH ,biﬁ}]ﬁéﬂ,c@ﬁ‘iﬁiﬂﬂ‘iéﬂ,déﬂﬂiﬁ ﬁﬁ’;éﬂo
B 1 FH PR SR R Y (A )

Note. a, Negative control group. b, Histamine group. ¢, Histamine phosphate group. d, Histamine

hydrochloride group.

Figure 1 Typical ear blue staining of positive model ( High-dose group)

W7 EB TR R KT 50% H/NF BHAEX AL EB T+
B " EB FHERK TR B EB FHE %,

B2 ARl A RS T S G W e 52 EB T i R
Note. “*”, Rising rate of EB is more than 50% and less than that

of the positive control group. “ **” | Rising rate of EB is more than

that of the positive control group.
Figure 2 Rising rate of EB in ear blue staining

experiment of osteopeptide injections from different companies

2.2 BREFHEXRIHRMHELE

R HRE B O S B B2 T O S i R
R EE T R B A 2GR R 5 mg/mL; P
LW N 2.5 mg/mL; I 1 2H 25 WMk 30 1
mg/mL, ZRA HUER T RS T S A /) B G 3
SEI R FE 10 57 1 B G Tk A R RO T AR Y
EB FHE 3R (W% 2) ., Rl (5 mg/mL) T, R4
M T B R T S V5 | ke 1) 28 e i Y LA — o 22
S Ak B H KSR EB TR R AT 50% ,
A B IR SRR R S Ak D & 5 K
SR EB FH i KT 50% H KT BH X RE 4L,

DL &G R A BRI R T 30% , W2 i #5051
S 4l C B IR EB T BT 50% H
TG B e i v A, i (2.5 my/
mL) &, 4l A B BREESHR AR 78 RS Al
B E MRS Ak D & i RE SR EB T
FHBIKRT 50% , [FI0F 5 4 & A Rl KT 30%, b
A Al 1 ) 55 288 e s AT B B 5 A B IR
SHREE A 2 A, EAGRIE (1 mg/mL) T, b
TR A0/ BUHE Y St 45 SR B AR EB THE R KT
50% , WG K R PR T 30% , 454 45 P e 4 5
P, (WK 2. K 3),
2.3 HAEIETHFI XSGR EE

B RV S 5 2 T K SO I R A
WL RIS 57, BRIk Z SMAF 22 Fh HoAth i 1
JRSE TS0, B BETRATT3 1 FH /0N BRUCH B i e A A 2
BT B IRGEACEN T S T S B IR B R L
TSR R S B T B 1 2 et i I (L 3R
3), EAET BT Ak E fE KA SR S
Al TR TR U T S, FEAy 5 A IR i
# EB THE R KT 50% , HiE U K ERKT 30%,
Hop il G H 5T B R I 5 4l F
SRR EB T 258 B i 1 FH M B, i
SO B, H R Ak G H S AR
PRI 5 Al H B BB R EB T 5
KT 50% , HilE Y AR KT 30% , 28 35 s g Fl
VR4S kg BH A | G4 DU 2 0 25 R B, R AR o
T, EIRERAHIF/N EB TR R IR KT 50% , (H4%
ZH R Y 2 A IR T 30% , DR 4% 51 ) o 1 5 B
M, (ILE 4 K 5),
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TE o SPEXT REZE b« BEAAEXT BRZH (BRIRAING ) 5o B RIS (2l A) sd: B IRESHRAL (Al C) .

B3 ATl o SR S S R o e T (e e )
Note. a, Negative control group. b, Positive control group ( Histamine phosphate). ¢, Ossotide injection group ( Company A). d, Ossotide
injection group (Company C).

Figure 3 Typical ear blue staining pictures of osteopeptide injections from different companies (High-dose group)

F2 AR E RS H B T QL4 R (n=6)
Table 2 Results of ear blue staining experiments of osteopeptide injections from different companies
BB WE YL S0 45 S Test results of ear blue staining

oy 557l 4 High-dose group rh 74 Middle-dose group {EF 4 Low-dose group
n o 5 N . N N e [ s
Nome of  EFERME g BB ThEE EREE  EBTHEE MR EBThER
preparation  ComPanies (%) (%) G R(%) (%) R OR(%) (%) g
Incidence of  Rising rate  Results Incidence of  Rising rate  Results Incidence of  Rising rate  Results
blue staining of EB blue staining of EB blue staining of EB
A 100.00 988.33+239.35 + 50.00  232.94+200.53 + 16. 67 63.72+65. 62 -
L=iINER IR
A B 50. 00 95.50+79. 07 + 16.67  138.04+86. 22 + 16. 67 84.97+43. 63 -
Ossotide injection
C 0.00 -7.86+41.70 - 33.33 23.01+58. 51 - / / /
EOPEIRESR A 100.00  820.07+465.37  + 33.33  97.67:89.43  + 0.00  37.17:24.16 -
Compound ossotide
D 100.00  903.80+151.00 + 100.00  317.92+243.08 + 0.00 42.48+23.45 -

injection

T =7 JE RN B s+ S R R R

Note.“ =", Negative anaphylactoid reaction.“+” , Positive anaphylactoid reaction.

R 3 AFERAL AL B RS 8 B IE S5 5R (n=6)

Table 3 Results of ear blue staining experiments of other osteopeptide injections from different companies

HEEWE YL S0 45 S Test results of ear blue staining

oy 57l 4 High-dose group rh7 4 Middle-dose group {EF 4 Low-dose group
n R . 2 o S 2 . [ o
Name of  CEPRN gt BB IHER WHkE  EBTHER WK EB IR
preparation Companies (%) (%) & (%) (%) G (%) (%) Zig
Incidence of  Rising rate  Results Incidence of  Rising rate  Results Incidence of  Rising rate  Results
blue staining of EB blue staining of EB blue staining of EB
AR AAL ISR
Ossotide sodium {2l E 0.00 6.30+52. 66 - 0. 00 —-3.14+36. 41 - / / /
chloride injection
S P B 1k E 50. 00 69.28+76.28 + 33.33 23.21+42.65 - / / /
Ossotide for injection AL F 100,00 637.08+283.68  + 0.00 8 15:42.25 - / / /
MBI G 83.33 962.39£647.40  + 50.00  98.92:97.18  + 16.67  71.69:68.83 -
Gugua extract
for injection @k H 100. 00 2439.87+978.32  + 100.00  781.04+320.15 + 16. 67 79. 66+69. 38 -
HORSETERTE ol 1 0.00 -15.76x37.79 - 0.00  -37.09%21.30 - / / /
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injection

T =7 S RO B s+ S SR R P

Note.“ =", Negative anaphylactoid reaction.“+” , Positive anaphylactoid reaction.
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Figure 4 Rising rate of EB in ear blue staining experiment of

other osteopeptide injections from different companies
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injection group ( Company H). d, Ossotide sodium chloride injection group ( Company E).

Figure 5 Typical ear blue staining pictures of other osteopeptide injections from different companies ( High-dose group)
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Preliminary study of an isoproterenol-induced myocardial injury
model in rhesus monkeys

LI Yanyan', YANG Fengmei', WANG Junbin' , CHEN Lixiong', JIN Weihua', HE Zhanlong', YANG Fei** |, ZHAO Yuan'"
(1. Institute of Medical Biology, Chinese Academy of Medical Sciences, Peking Union Medical College, Yunnan Key
Laboratory of Vaccine Research and Development on Severe Infectious Diseases, Kunming 650118, China.

2. Department of Thoracic Surgery, Kunming Third People’ s Hospital, Kunming 650041 )

[ Abstract]  Objective To investigate the method of using isoproterenol (ISO) to induce myocardial injury in
rhesus monkeys. Methods Eleven rhesus monkeys were selected and divided into a high-dose, low-dose and control
group. The injections of ISO in the model groups were 4. 6 mg/kg (high-dose) and 3.2 mg/kg (low-dose) and conducted
twice per day. The control animals were injected with 1 mL of normal saline once per day. Color Doppler ultrasound imaging
examinations were performed on days 1, 3, 5, 7 and weeks 2, 3, 4, and 5 after the injections and included; IVSTd,
IVSTs, LVPWTd, LVPWTs, LVEDD, LVESD, EF, FS, LVM. Electrocardiography was used to measure the changes in
cardiac electrical activity. AST, ALT, LDH, CK, CK-MB, PLR, NLR and other physiological and biochemical indicators
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in the blood were measured. Results In the high-dose group, AST, ALT, LDH, CK, CK-MB, PLR and NLR increased
significantly within one week of ISO administration. Furthermore, IVSTd, IVSTs, LVPWTd, LVPWTs, LVEDD and

LVESD increased, EF and FS decreased. Compared with that in the high-dose group, these values in the low-dose group

were similar to the control group. The electrocardiography result showed that the T wave and ST segments changed to varying

degrees by the fifth week after ISO administration. Conclusions

Subcutaneous injection of ISO can induce myocardial

injury in rhesus monkeys. These comprehensive indices of echocardiography, electrocardiography, and hematology can be

used as the basis for evaluating non-invasive heart injury in rhesus monkeys.
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Note. A, Before administration. B, Dosing day 3. C, Dosing day 7.

Figure 1 Results of echocardiography
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T B U bar R RS ALAE IR I 1SO A RS 556 1.3.5.7 KAHE 2~5 RO RETE AR, o R il AR 20 X B4 = 4 )
e, * P<0.05, ™ P<0.01,

B2 1SO X fE il Ac 0 8 BEJEL B K A OB RE Y B2
Note. Nine groups of bars in the figure show effect of ISO on heart in rhesus monkeys before injection, first, third, fifth, seventh days and second to
fifth weeks after injection. Comparison among high-dose, low-dose and control groups, * P<0.05, ** P<0.01.

Figure 2  Effect of ISO on left ventricular wall thickness and left ventricular function in rhesus monkeys

T : LA bar ARG AS LIE ST IS0 Bif MBS G55 1.3.5.7 KFIEH 2~ 5 A MR A AL T8 bR . iRl R B X R =
Yl L, * P<0.05, ** P<0.01,

B3 1SO X e i A i 8 A= A A ) S
Note. Nine groups of bars in the figure show effect of ISO on blood biochemical indexes of rhesus monkeys before injection, first, third, fifth,
seventh days and second to fifth weeks after injection. Comparison among high-dose, low-dose and control groups, * P<0.05, ™ P<0.01.

Figure 3 Effect of ISO on blood biochemical indexes of rhesus monkeys
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Bl 4 18O X e i Ak i 4 A BRAE AR A5 0
Figure 4 Effect of ISO on the blood physiological indexes of rhesus monkeys

B 5 1SO X Ene.Co H B v 52 i

Figure 5 Effect of ISO on the electrocardiogram of rhesus monkeys
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Sevoflurane regulates the NRF2/HO-1/HMGBI1 pathway and reduces
hypoxia-induced inflammatory responses in microglia

WEN Xiangyu'*, ZHANG Junhong®, ZHU Cunliang’
(1. Department of Anesthesiology, Dingxi People’ s Hospital of Gansu Province, Dingxi 743000, China. 2. Department of
Urology, Dingxi People’s Hospital of Gansu Province, Dingxi 743000. 3. Loudi Central Hospital of Hunan Province, Loudi 417000)

[ Abstract]  Objective To investigate the effects of sevoflurane on hypoxia-induced inflammatory responses of
microglia and regulation of the nuclear factor erythroid 2-related factor 2 (NRF2)/heme oxygenase 1 ( HO-1)/high mobility
group protein Bl (HMGB1) pathway. Methods BV-2 mouse microglia were activated by inducing hypoxia for 0, 2, 4,

6, 8 and 12 h to establish an inflammation model. The activated cells were observed by inverted microscope, and the
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proportion of activated cells was calculated. Western blot were used to detect the expression levels of NRF2, HO-1,
HMGBI and interleukin (IL)-1B proteins in microglia. The optimal hypoxia time was 8 h. BV-2 microglia were activated
under hypoxic conditions for 8 h; treated with different concentrations of sevoflurane (0%, 2% , 4% and 6% ) for 30 min;
and NRF2, HO-1, HMGBI, IL-1p protein expression was observed. BV-2 cells were divided into a control group, hypoxia-
induction group, 6% sevoflurane group, SnPP group ( NRF2/HO-1 pathway inhibitor stannous porphyrin), and 6%
sevoflurane + SnPP group. The ratio of activated cells was calculated, and the protein expression levels of NRF2, HO-1,
HMGBI1, nuclear factor-kB p65 (NF-«kB p65) , phosphorylated NF-kB p65 ( p-NF-kB p65) and IL-1B were determined.
Results  With prolonged hypoxia time, the proportion of activated cells and expression of HMGB1 and IL-1B gradually
increased, and NRF2 and HO-1 proteins decreased to the lowest level at 8 ~12 h (P<0.05). Therefore, the hypoxia-
induction time of 8 h was chosen. With the increase in sevoflurane concentration, the proportion of activated cells and
expression of HMGB1 and TL-1B gradually decreased, and NRF2 and HO-1 expression gradually increased ( P<0.05).
These effects were dose-dependent, and 6% sevoflurane was selected as the treatment concentration. Compared with that in
the control group, the expression of NRF2 and HO-1 in the hypoxia-induced group decreased, and the proportion of
activated cells and expression of HMGB1, IL-1B and p-NF-kB p65/NF-kB p65 expression increased (P<0.05). The
changes in the above indices in the 6% sevoflurane group were opposite to those in the hypoxia-induced group (P<0.05).
The changes in the SnPP group were consistent with those in hypoxia-induced group and were more serious than those in

hypoxia-induced group (P<0.05). The changes in the above parameters in the 6% sevoflurane + SnPP group were opposite

to those in 6% sevoflurane group ( P<0.05). Conclusions

Sevoflurane treatment reduced hypoxia-induced microglial

activation and inflammatory processes by promoting NRF2/HO-1 activation and inhibiting HMGB1 expression.
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Figure 1 Morphological changes of MG under different

hypoxia time
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Note. A, Hypoxia 0 h group. B, Hypoxia 2 h group. C,
Hypoxia 4 h group. D, Hypoxia 6 h group. E, Hypoxia 8 h
group. F', Hypoxia 12 h group.

Figure 2 Western blot of NRF2, HO-1,

HMGBI and IL-1B expression in each group
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Figure 3 Comparison of expression levels of NRF2, HO-1, HMGB1, IL-1B and activated cell proportion in each group
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Figure 4 Morphological changes of MG in each group
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Note. Compared with O sevoflurane treatment group,®P < 0.05. Note. A, O sevoflurane treatment group. B, 2% sevoflurane

Compared with 2% sevoflurane treatment group,”P < 0. 05. treatment group. C, 4% sevoflurane treatment group. D, 6%
sevoflurane treatment group.

Figure 6 Western blot of NRF2, HO-1,
HMGBI and IL-13 expression in each group

Compared with 4% sevoflurane treatment group, “P<0. 05.
Figure 5 Comparison of MG activated cell

proportion in each group
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Note. Compared with O sevoflurane treatment group,*P<0. 05. Compared with 2% sevoflurane

treatment group ,”P<0. 05. Compared with 4% sevoflurane treatment group ,“P<0. 05.

Figure 7 Comparison of protein expression of NRF2, HO-1, HMGBI1 and IL-1B in each group

B8 4l MG IEAAELE
Figure 8 Morphological changes of MG
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Note. Compared with control group,*P < 0.05. Compared with
hypoxia induction group,”P<0. 05. Compared with 6% sevoflurane
group, “P<0. 05.
Figure 9 Comparison of the proportion of

MG activated cells in each group
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Note. A, Control group. B, Hypoxia induction group. C, 6% sevoflurane
group. D, SnPP group. E, 6% sevoflurane+SnPP group.

Figure 10 Western blot of NRF2, HO-1,

HMGBI and IL-1B expression in each group
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Note. Compared with control group, * P<0. 05. Compared with hypoxia induction group ,”P<0. 05. Compared

with 6% sevoflurane group, “P<0. 05.

Figure 11 Comparison of relative protein expression levels of NRF2, HO-1, HMGBI and IL-1B in each group
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LncRNA SNHG1 X} IL-6 175 5 1% Fz Bk i Hk 41 By
IR N B A A

ok KEF,REER, Y R
(LR R B B Bt B kR VL9 5% 214000)

[#E] BE FHCEIEHTS RNA(LncRNA)SNHGT %] 1L-6 1755 14 57 Jok 55 bk 210 L J6 40 i 7y 186 5 R AR % 19
5, ik i qRT-PCR Al SNHG1 BYARXT 2% s 5% HT CCK8 Al 41 Bl 77 5 5% JH Transwell 4600 41 i (4 1274 F0
1ZZEHE 1 ;R H Western blot £l Ki67 MMP-2 E-cadherin N-cadherin 1 Vimentin 2[435, &R  S1EW KR40
Mo 2 HaCaT,SNHG1 1 5z [P B IR 20 M08 40 il R A431 ,SCC13 . SCL-1 HsRik &N, AW EE Y 1L-6 55 A431
YA, SNHG 1 A% ik i A0 MYE 77 3 5% 40 I 45 5 R4= 28 20 i 5 ) S 253 0, 2% 1 9] Ki67 ,MMP-2 | N-cadherin
il Vimentin & (13234, T4 E-cadherin & 13535, SR BARHIE, TL-6+si-SNHG1 ZH 1% SNHG1 AR 33k ML 77 |
TR AN H ZR%ECH Ki-67 MMP-2 N-cadherin Fil Vimentin & [ 3234 i Z{% T IL-6+si-NC 20, 1fij E-cadherin
HBHFKDBEE T IL-6+si-SNHG1 41, Z5ie T SNHG1 235 7] LI 1L-6 355 4 1 Tk Sl DR 20 0 g 200 JH 940 184 7
TR AR ZEHL R A 554k (EMT)

[KEIR]  SNHGI;1L-6; K [k DR 40 Ao 40 A ; 184 5 ; 5 B
[FESZEE] R33 [ XEERIZEB] A [XEHS) 1671-7856 (2022) 02-0074-06

Effect of the LncRNA SNHG1 on the proliferation and metastasis of
skin squamous cell carcinoma induced by interleukin-6

ZHONG Mi~ , ZHANG Jiayin, RAO Meirong, ZENG Fen
( Department of Dermatology, Affiliated Hospital of Jiangnan University, Wuxi 214000, China)

[ Abstract ] Objective  To investigate the effects of the long non-coding RNA ( LncRNA) SNHGI on the
proliferation and metastasis of skin squamous cell carcinoma induced by interleukin (IL)-6. Methods The relative
expression of SNHG1 was detected by qRT-PCR, and cell viability was detected using the cell counting kiT-8 assay. The
migration and invasion ability of the cells was detected using the Transwell system, and protein expression of the
proliferation marker Ki67, matrix metalloproteinase-2 ( MMP-2), E-cadherin, N-cadherin and vimentin was detected by
Western blot. Results Compared with that in the normal skin cell line HaCaT, the expression of SNHG1 was significantly
increased in the skin squamous cell carcinoma lines A431, SCC13 and SCL-1. After A431 cells were treated with different
concentrations of 1L-6, the relative expression of SNHG1, cell viability, and number of migrating and invading cells
increased significantly compared with that in untreated cells. Furthermore, the expression of Ki67, MMP-2, N-cadherin and
vimentin protein was upregulated, whereas E-cadherin protein was downregulated after IL-6 treatment and the expression

was dose-dependent. The relative expression of SNHG1, cell viability, number of migrating and invasive cells, and

[AEE I 140K (1982—) , L Wi WFFE 5 1) : BE R S5 M . E-mail : iyvog80@ 163.com
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expression of Ki-67, MMP-2, N-cadherin, and vimentin proteins in the IL-6+si-SNHG1 group were significantly lower than

those in the IL-6+si-NC group and the expression of E-cadherin protein was significantly higher than that in the IL-6+si-

SNHG1 group. Conclusions

Interference with SNHG1 expression inhibited the proliferation, migration, invasion and

epithelial-mesenchymal transition of skin squamous cell carcinoma cells induced by IL-6.

[ Keywords]

B FOR G55 R 4 L g SR Ay B K S0 SR I DR B ik
BHE DL IR T Bz k2% B2 ok BFF T 25 40 M i) % 14 o
Je8 | 5 BT B R IE AY 20% ~ 50% , AR K 25U
WIE AR AR YR, H R & B — 3 M &
FERRBET ARG B R TR A0 M e & Ak 5 7S
BHEY BE M B, R — Y BEL 5, ™
I N A A 4, BTG IR b £ 24 4R
R BEHAST IEIRIT P27 5 7 (B4R
B — LR RS SRR BRI RCRTY L K
HEAES % RNA (LncRNA ) 75 2 #h A\ K i &40
TSR TR, AL FE R R ERR A g ) L NEbE
KA F P RNAT(SNHG1 ) 2 M UHG 5 1 sk 1y
PF 11 SR I e 2P e 5 5 Rk, g i
Jondes 9 e MRS B 55, 1T SNHG L =&k
GG S g TR 43 1T R /0N TN 3 B R )
AAEIAE VIR, 0T LA 55 5 2P iE 20 Jif 1) 34
B TR FIAR 2 4507 Lin 2618 BF 5T 45 1 BOR,
SNHG1 7E ‘& 2 95 41 21 F 40 M v /&5 3% 35, SNHG
siRNA 1] L) B Jud B2 IR 7y 20090 40 f 1) 34 9 L 28 FN 4R
%, TERGEMR AR BN, SNHGT 78 K i 41
iRk, 5B E I B A A 5%, BHR SNHGI
AT L S 0 ) A i e A L ) 2 B L B R SR
M AR R ST ML M ASEA A 11-6 T A Fh 40 i
(EWEANA T 4055 ) PN 43 D6 T R, 7 fe 928 5 s Al
ZREE TP A —E VR RCR T R, AR
5EiE I IL-6 AbFE A431 4 ffd, B 7E#R 15F SNHG1 X
T1-6 1755 57 RStk 40 e 0 e F 386 0 B A% R 28 AN
EMT F4EF B HAE R,

1 #efnrE

1.1 288

1E B2 IR 20 i 22 HaCaT 1 B2 Ik 665 1R 200 i 92 21
M Z A431 SCC13 SCL-1 g H iAo i,
1.2 FERFSMUHE

N IL-6 (5. 041215-0J1017) W4 FH 55 [
PeproTech 23] ; it 4 1L 7 (41t '5-: JC40123) . DMEM
B 9% 3 (AB10201724 ) W [ 5% [5 Hyclone 2\ Fl;
TRIzol 17 & (L5 : CD203562GM ) | & % s ik 5 &

SNHG1; IL-6; skin squamous cell carcinoma; proliferation; metastasis

(4It 5. 43689132) . SYBR Green i 7l & (it 5.
RR536A) ) [ H A% TaKaRa 7\ 7 ; Lipofectamine™
3000 357 (#it5 : 1.3010015) W4 [ 3E [# Thermo Fisher
/3] ; CCK-8 151 & (Hit 452 190210) W i 425X
4N Ki67 PR (5. 4023T)  MMP-2 i (4t
5:1592T) | E-cadherin #T & (it 5. 3022T ) | N-
cadherin PULE (5. 3321T) . Vimentin Fi4E (L5,
5637T) F1 GAPDH Bk (HL5-:2203T) I {4 35 [H CST
23] BCA 3 & (45 P0037) \ECL 7| & (5
P0072M) Ity EH R E PNy AR 7/ /NG ; Transwell INEE
(15 3369) W E 2£ [ Millipore 2\ &) ; Matrigel 3 i
JBE (445 356514 ) W 1 1 F 55 [ BD 2\ #] 5 si-NCsi-
SNHG1 #5908 | i A,

C1000 7Y 2R & Wi 5% S b 4 ¥4 AU 3 22 B Bio
Rad AR HIM 2T fe g br {0 [ & EA B A A
BX51 % )6 i B8 W H H 4% Olympus 2\ H] ; SDS-
PAGE HLIKAUW BBt/ — WAl
1.3 KWAHE
1.3.1  4ifasE3Rford

I ¥ UR PR AE 1 E H B2 IR 40 e R HaCaT H1EZ
JHR R 200 0% 40 L 22 A431 ,SCC13  SCL-1, fif 5 I
TESH 10% 064 MIE R DMEM K320, SR 5 75 %
T 5% CO, 1RANERE B - A8 N TR 3%, W
ZEANMAERARAS  FrAN M A 4 2 85% i ml #6477 1k
fEREEFE, WO B KR A431 20, 18 %€ 40 g
W (1x10° A~/1L) Bt AE 6 FLAR P, REUAS [k i
A 1L-6(0.0. 5.5 1 50 ng/mL) A FE4H Y, 12 R AN [H]
IL-6 ¥ & 20, Hi 0 ng/mL ic i X &2 (Con) , 50
ng/mL it 4 IL-6 41, #F si-NC F1 si-SNHG1 £ i
Lipofectamine™ 3000 {7 & i ] 156 YL = A431 2
ML, AR5 R 50 ng/mL Y 1L-6 403 {08 1L-6+
si-NC ZH 1 IL-6+si-SNHG1 4 .
1.3.2 qRT-PCR ;] SNHG1 3k

BN % A2 K ) HaCaT , A431 ,SCC13 ,SCL-1 41
MuFIAS 20 A431 21, 2 B TRIzol ¥ $2 A i 119 23
RNA,7E540 536G BE 11 A I RNA - 1) 26 B2 F ik
£, SR SR & A B cDNA Bifl, SR )5 SYBR
Green iIAF| AL & PCR e WK ZHEAT PCR 718, 4R
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J L 18S rRNA A2 #4218 2744 J5 ki1 58 SNHG 1
B 2 ik, SNHGL ) 1E [ 51 ¥ M. 5°-
AGGCTGAAGTTACAGGT-3", JX 6 5| ¥ H: 57 -
TTGGCTCCCAGTGTCTT-3’ ;185 rRNA 14 1F [ 51 4
J9:5° -TACCACATCCAAGGAAGCA-3" , JZ [f] 5| ¥y
.5 -TTTTCGTCACTACCTCCCCGG-3"

1.3.3  CCKS il 4 i 71

XPECE R A A431 4, T8 105 8 58 41 i 2%
BE(4x10° A/4L) Bl AR 7E 96 FLARIY, TEE W T 5%
CO, 1 VR E O BE FR 50 N 4k S 85 9% 48 b, SRIG e
FLIMA 10 L 9 CCK-8 iXF, 1 h J5 7E AR 450
nm YR ARG I A5 2 240 it B4 IO BE AEL(OD) ) |, 4l i T
F1(% )= 2B HWSERE OD B/ % FRZH KGR OD B
x100% .

1.3.4 Transwell 3K 240 M 098 iR 28

T B 256 . B4 2 N R AR K A431 4
Jif, FHAS 35 I35 A DMEM 15 35 98 ) 4% 100 200 J 2
B2 TE 5%10" A, Transwell /NZE Y EZEMA
200 wL A ARAEEIR , SR JGTE Transwell /N2 AT 2= 00
A 600 pL A L7 Y DMEM R: 383, e =R T
5% CO, HFINE BE (1) 35 5240 N4k 2215 3% 24 h, BUR
INE R T AN, R 4% F I [ 2 &
ghmER gt T IS TEERE 3 WIS LY Tt i
U T WG A ML B8 5 H e oULEE 3] 1 240 it B Ay
ERMEEH, EE 3 IK,

N 1 28 55 9. 7R 55 5RO 4 IR CL ) R R
Matrigel F& 5T/l , 7E Transwell /N5 19 2 0 A 4 £L
40 pL 5 PEAY Matrigel J& 0, 4k £ 8595 5 h 5, 5
1.3.5 Western blot ¥illl Ki67 ,MMP-2  E-cadherin
N-cadherin 1 Vimentin &5 %35

IO R AR K0 A431 400, 7Rk 2% E
30 min J& R HC BCA G207 G kil 1 S8R 1 VR
B 50 pg (9 B AREER A THRE R FEL UK AL 43 B B A
i, R B Y AR AR S R SR 59 W R A W
1,838 1 h J5 i A —¥i Ki67 . MMP-2  E-cadherin .
N-cadherin 1 Vimentin, i3 &G E , IMA_$H0,2 h J5
T ECL B AL BN, 52, R Image J #4453
MR A 401 JKEEH, L GAPDH NS,

1.4 FitEHZE

FrA s B B 3 WA, 45 R AE SPSS 22.0 4K
P AT B AT TR R DL O B e i v 2 (x
), DU [R) b A R B R R O 22 0 B, SR A

SNK-¢q #5640 18] He 4, P<0.05 £on 22 5% A 484t

2 R

2.1 SNHGI 7£ & BR 8%1K 40 A e 40 B R Y 3R 3%

SIEH B R4 2R HaCaT A F, Bz K S5IR 41 ity
FEANMIZ A431 .SCC13 SCL-1 1 SNHG1 By AH % 3
KRR BN (P<0.05) , W3R 1, AHF5EE o i B
PR A431 AR TS SRS
2.2 AERE IL-6 5 A431 48 J5 SNHG1
FRix

VEBUA TR HEJE (0,0.5.5 1 50 ng/mL) Y IL-6
WF A431 diffl)5 , 25 R WK, B 1L-6 ¥k B rY 3
Jin, SNHG1 A X} 3¢ 35 & ¥  im (P<0.05) , UL
%2,

2.3 AEIRE IL-6 X A431 RIS TR FEE
EpA)

VEBUA TR HJE (0,0. 5.5 1 50 ng/mL) Y IL-6
WF A431 it )e, 25 R WoR, B 1L-6 ¥k B Y3
i HRLE ) GE R AR B R 22 A L%k H L Ki67
HTMMP-2 8 R E W (P<0.05) . WHE 1,
%3,

R 1 SNHGI 75 B2 JIK SR 40 M 20 Mo B 363K (x+s,n=9)

Table 1 Expression of SNHGI in skin squamous cell carcinoma

4321 Groups SNHG1
HaCaT 1. 02£0. 08
A431 2.33+0.21"
scC13 1.82£0. 17
SCL-1 1.55+0.13"
F 111. 477
P 0. 000

{E: 5 HaCaT AL, "P<0.05,
Note. Compared with HaCaT, *P<0. 05.

F2 AR IL-6 55 A431 4HHLf5 SNHG1 ik (x+s,n=9)
Table 2 Expression of SNHGI in A431 cells induced by

different concentrations of IL-6

IL-6 & IL-6 concentration SNHGI
0 ng/mL 0.92+0. 07
0.5 ng/mL 1.27+0. 11"
5 ng/mL 1.52+0. 13"
50 ng/mlL 2.11£0. 18"
F 136. 416
P 0. 000

.5 0 ng/mL L, *P<0. 05,
Note. Compared with 0 ng/mL, *P<0. 05.
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2.4 AEHIRE IL-6 Xt Ad31 405 EMT 89220 IL-6+si-SNHG1 20 9 SNHG1 FEXT 15 40 3% S 1T

PEBUA R (0.,0.5.5 1 50 ng/mL) Ay IL-6
W A3 IS, S5 5K WoR, B 11-6 YR 3
T, E-cadherin £ 135 Wi [ 1K (P<0. 05) 51 N-
cadherin 1 Vimentin & 43R 52 Wi n ( P<0.05) ,
WLE 2 4,

2.5 Fit SNHG1 Xf IL-6 55 A431 {ARIE3H . T
BIMEZENZIG

5 Con 4AHLL ,1L-6 4014 SNHG1 MR 15 4
71 AR H RZZA M H (Ki-67 Al MMP-2
HEHEFIAH BN P<0.05) ;5 1L-6+si-NC Z1AH I,

R 3 REVEE 1L-6 X A431 435 T B AR 2R

BANME A (22241 EL H (Ki-67 Fl MMP-2 8 H 3%
AW FEIR (P<0.05) , WIEI3 %5,
2.6 T#H SNHG1 Xt IL-6 55 A431 48 EMT )
=1

5 Con HAH I, IL-6 ZH 1) E-cadherin & H ik
BH . B ( P<0. 05) ;1 N-cadherin 1 Vimentin £ [
FEB I (P<0.05) ;5 1L-6+si-NC 4141 [b, IL-
6+si-SNHG1 41 /Y E-cadherin & 235 B 0 ( P<
0.05) ;1M N-cadherin Fll Vimentin 5 H < ik B i [%
1% (P<0. 05) K 4 %6,
AR (x+s,n=9)

Table 3 Effects of different concentrations of IL-6 on the proliferation, mlgratlon and invasion of A431 cells

IL-6 ¥ i MG F1 (%) LT EH gl kS 4| Ki67 MMP 2
IL-6 concentration Cell viability Number of cell migration ~ Number of cell invasion
0 ng/mL 47.3£3.7 36.5+2.7 32.1+2.5 0.95+0.07 0.97+0.08
0.5 ng/mL 61.5+£5.3" 57.3+£5.4" 51.4£3.7° 1.27+0. 11" 1.39+0. 14"
5 ng/mL 75.8+4.7" 93.1£7.2" 86.5+£6.5" 1.61+0.17" 1.58+0. 16"
50 ng/mL 88.3+6.2" 144.6x11.2" 138.7+10.8" 1.86+0. 15" 1.76+0. 17"
F 110. 660 377.256 440. 757 82.996 51.354
P 0. 000 0. 000 0. 000 0. 000 0. 000

#:5 0 ng/mL 1L, *P<0.05,
Note. Compared with 0 ng/mL, *P<0. 05.

B 1 RFEWEE IL-6 X A431 4l Ki-67 F1
MMP-2 & FH AR5
Figure 1 Effect of different concentrations of IL-6 on Ki-67 and
MMP-2 protein expression in A431 cells

B2 IR IL-6 X A431 4 EMT (145200
Figure 2  Effect of different concentrations of
IL-6 on EMT of A431 cells

R4 REWE IL-6 X} A431 41 EMT B350 (x+s,n=9)
Table 4 Effect of different concentrations of IL-6 on
EMT of A431 cells

L ;L{;ic‘ﬁfi“on E-cadherin N-cadherin Vimentin
0 ng/mL 0.92+0. 07 0.96+0. 08 0.99+0. 08
0.5 ng/mL 0.74+0.05 " 1.25+0. 14" 1.31+0. 15"
5 ng/mL 0.57+0.05 " 1.59+0. 17" 1.77+0. 17"
50 ng/mL 0.36+0.03" 1.83+0. 18" 1.92£0.19"
F 190. 528 60. 052 69. 709
P 0. 000 0. 000 0. 000
.5 0 ng/mL MLk, *P<0. 05,
Note. Compared with 0 ng/mL, *P<0. 05.

T 1:Con 41;2:10-6 41 ;3 1L-6+si-NC 41 ;4 IL-6+si-SNHG1 41,
B3 T4t SNHGI X} IL-6 i3 A431 4ilfifdh Ki-67 Al
MMP-2 £ Rk 10
Note. 1, Con group. 2, IL-6 group. 3, IL-6+si-NC group. 4, IL-6

+si-SNHG1 group.
Figure 3 Effect of interference with SNHG1 on IL-6-induced
Ki-67 and MMP-2 protein expression in A431 cells
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5 T SNHGL X 11-6 15 T A431 AR5 TR A SRR (2+5,n=9)
Table 5 Effect of interference with SNHG1 on the proliferation, migration and invasion of A431 cells induced by IL-6

; JMLERAECH YR 2% H
441 AE S (%) L A .
SNHG1 T Number of cell Number of cell Ki-67 MMP-2
Groups Cell viability L. . .
migration nvasion
Con 1.02+0. 08 48.4+5.3 42.3+3.4 35.3+£2.7 0.99+0. 07 0.98+0. 08
IL-6 2.36+0.24" 82.5+6.7" 116.7+9.7" 104.3+9.8" 1.72+0. 17" 1.71£0. 16"
IL-6+si-NC 2.32+0. 21 83.9+7.1 110.4+10.5 97.8+7.5 1.70+0. 16 1. 68+0. 17
IL-6+si-SNHG1 1. 67+0. 16" 66. 8+5. 27 78. 7+5. 4% 65. 4+5.2% 1.36+0. 14* 1.42+0. 13*
F 107. 890 65. 861 171. 221 195.775 53.095 52.793
P 0. 000 0. 000 0. 000 0. 000 0. 001 0. 001

.5 Con AL, *P<0.05; 5 IL-6+si-NC 4141, *P<0. 05,

Note. Compared with con group, *P<0. 05. Compared with IL-6+si-NC group , ¥ P<0. 05.

H:1: Con 41; 2: IL-6 4; 3 IL-6 + si-NC 41; 4. IL-6+si-
SNHGI1 41,
B4 T4 SNHG1 *F IL-6 55 A431 4l EMT [)5210
Note. 1, Con group. 2, IL-6 group. 3, IL-6+si-NC group. 4, IL-6
+si-SNHG1 group.
Figure 4 Effect of interference with SNHG1 on
IL-6-induced EMT in A431 cells

®6 T SNHGI *F 1L-6 iF5
A431 i EMT BO520 (x+s,n=9)
Table 6 Effect of interfering with SNHG1 on
IL-6-induced EMT in A431 cells

42 Groups E-cadherin N-cadherin Vimentin
Con 0.95+0. 08 1.02+0. 07 1.01+0. 08
IL-6 0.43+0.04" 1.87+0.18" 1.87+0.17"
[L-6+si-NC 0.45+0. 05 1.85+0. 17 1.89+0. 18
IL-6+si-SNHG1 0. 71+0. 06" 1.42=+0. 15* 1.38=0. 14*
F 154. 128 66. 264 73.935
P 0. 000 0. 000 0. 000

.5 Con 41, "P<0. 05; 5 IL-6+si-NC 414 11, *P<0. 05,
Note. Compared with con group, “P<0.05. Compared with IL-6+si-NC
group, * P<0. 05.

3 e

IL-6 4] K 7 Z R 0 5 Ak 22, 3%y 1L-6,IL-
11 IL-27 IL-31 ,OSM .LIF .CNTF .CT-1 #1 CLCF1 #H
A, TL-6 AT LAETE T U A9 240 i P9 945 536 8 = 5 e
A2 ML 3G A L IR (R B A EMT 4 A W) 2 it
PR ROy E R A R R IL-6 Ab B E
BRI , miR-152 AT LU &3 #0% Wnt/B - catenin
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P, PR E & e i R vh | b B Tiss 40 it vl RE 2> b AT
EMT, SE4I LS M ae Lok A Ay T8 05
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% (275 EMT,
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(P EEFR B E YT T, BB 650118)

[{#ZE] BM 7EshWEY & =9 (ABSL-3) SE56 % P LLFE 7 S A 0 o) B Yol 6 4 37 B o gl el T 7= A 199
TR SIE I TRL G . FoiE SRAIZEZ M Airport MD 8 {48 207 U T SR AR {06 ABSL-3 S 56 2 1 5 Hb i
Hit ) K HEAK 1 B B AL AT RAEAIN A 7 vk AL IR A MR T B0 U 1A PCR R, 28R (1) #rakk
BIA<S MEAER; (2) MFERE T, M 40 5321 HEGE 20 30 A/ 1L, B BEA K HCh 1 4/, HiK B i 401 1
0>300 /1L, A > 10 A~/ MLEEREAE K 5 (3) X IR IR S5 SR B | 46 32 B T AL B SOP #AE 3 AR AE SOP T &,
I B B R A B gD HAER K S FORAI B 4014 DNA, 4538 78 ABSL-3 S2H 28 ™48 PRAT 1E Il A A5 352 3 0
SOP BEHE A AHE WAL W75 S it UK

[E82i7]  ABSL-3; U TR0 14 46 I

[HE5>3%ES] R-33 [ Ek#RIEAE] A [XEHS) 1671-7856 (2022) 02-0080-07

Microbiological risk control for rhesus monkeys in animal biosafety
level 3 laboratories

LIANG Yan, LIU Longding, YANG Mengli, LI Jingmei, GUO Lei, LI Heng, ZHENG Huiwen, LI Jing, SHI Haijing"
(Institute of Medical Biology, Chinese Academy of Medical Science, Kunming 650118, China)

[ Abstract]  Objective To simulate the detection of plankton-aerosols generated by the rearing and flushing of
rhesus monkeys using standard operating procedure ( SOP) for microbes in an animal biosafety level 3 ( ABSL-3)
laboratory. Methods The ground excreta and filter basket at the outlets of the monkey cages were measured during the
stationary or feeding state. The SOP for feeding the monkeys and cleaning the cages was either not strictly followed or was
strictly followed. A bacillus bacterium was used as the indicator microorganism and aerosols were collected using the Sedolis
Airport MD 8 portable plankton sampler. The detection method included live cell cultures and PCR detection. Results
(1) In the stationary state, there were < 5 bacteria. (2) In the feeding state, the bacterial culture count from the floor of
the monkey cage was approximately 30/dish. The yeast growth number was 1/dish, and the bacterial count in the filter
basket at the drain outlet was > 300/dish accompanied by the growth of > 10/dish. (3) The comparative test result
demonstrated that the growth of bacteria and yeast was significantly reduced when strict SOP was followed for cleaning
compared with not following the SOP. No bacterial DNA was detected on the absorbent mat. Conclusions The risk of
microbiological contamination can be effectively controlled by strict implementation of SOPs for feeding and cleaning cages
of rhesus monkeys in the ABSL-3 laboratory.

[ Keywords] ABSL-3; aerosol; phytoplankton detection
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YL SOIEAE s U Y P SR W 1 S 6 sh ),
rh PETAIAGE T AR B AR B AR R | o M
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BRUbZ A1, SE86 b B i A H P AR AR 3R R F axX
Ty 05 78 W 1) B 1T O R M K AR ) 7 B
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ORI, [7] Bsf Xof 4 RO o 45V IR b 3 1) V7 Ui
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JB SR TR 15 T R A B AT O A T AN 40T

W58 BE FHZE AT B A F8 /R A 9, SR A 455X
TR R Ao B R R R SR 36 8 (f) 3% ) IR
T DA AR S TR ERYOIRES T 5 i B] SOP b 471 1%
THBE AL I M6 S8 b AT A vp e HE K 1T A R AT 0 U A
SRAE R AT DT X ABSL-3 v 1 i) 45 5l ) 552 3 25
R iR % BT T b AR A R A A A5t R AT DA
ST, AR e K AR FE F IR ABSL-3 52 5 = v fE 3]
M Bl S ) HE 2 4 AR

1 #Rfn7E

1.1 KEEEh¥

SPF R MEPETEI MR 2 K, 1~2 % {hkH 2.5~3
kg, RUET o [ B2 2 Rl 2 g B2 o A 2 E ST T R 2
RAKAEWFFE 0 [ SCXK () K2017-0002 ], 17 3% F
Hh ] B2 2 B o B B 2 A oA 5 BT [ SYXK (D)
K2015-0006 | , S5 N2 A 57 3l ) S5 3 AR B
7 51 2 AT i ( DWSP201804006 ) , 552 5 it it ¢
SRS YT B 3R R 25 T 5L B S NG 1Y
KM,
L2 FEAHNSMHE

20 1A 5% 57 L ( sartorius stedim caso Agar TSA
Agar BACTair™ | lot 846106 ) ; [} 1% 7 Il ( sartorius
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£ Il ( sartoriusstedim  Gelatinepisposables, it 5
846106) ; 2 #¥T 18 ( Bacillus arophaeus ATCC 9372,
Microbiologics , 165 0953P) ; 41 Jifd J& 113 7 £ ( Cell
cycle staining kit( Multisciences ) , I3 70-CCS012) ;
Y P 3L 2H DNA $2BGRAH & (KA, L5 DP302)
Airport MD 8 8 485 =X 77 ¢ T SR AR AN (1 ] 3% 22 A1) i
A T CYTOFLEX (E RN 5w & A H] )
1.3 KWHE
1.3.1 SgshPyinge

S 3 T v B R A B R e A R O
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RFUREHE Y, RS A R 1 IRk
RIS R RU L = I
1.3.2  ABSL3 SEH g fH i 1] 57 S i i SOP Kok
A SOP fHRAE DT Ik LA

AR (S 50 % A ) 2 42 il 2R ) (GB19489—
2008) FUHLAE , Al IF 255 A ABSL3 5246 % 4 7 ¢
BRSO, E 15 2RI ABSL3 S 56 5 H i)
TR I it SOP,

(1) A7 b T i VA K 8 g T A 7 e T
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§W7Kﬂ,ﬁgf$%ﬁ% 1 Ej,iﬁsgé"‘] 40 cm, LB5
1Dkl HE ) T L T A L

(2) HE 4 A Gn il T R K L A T S 00 A
HEHA , O K 407 5 T HEM W b WK 4R b
{3/ i 84 THFEMR ML, B 10 min J5 W MOK A
i AL BE R AR, 35 22 I S W) B A, Ol BT 1 I
K

(3) 2R ABSL-3 5256 % ph vk 4% & &5 H 35 K o
VR TE 1k, K 2 e Ry B2 22 ke, DA A HETE
Y4 EB ehid ZHEK 158 AR M TE

(4)HEK DT80 B T mpogk i) R AR HE 4
) i 84 T VR O T HEME Y |, 75 10 min
J& B IBOR R B T A 5 R SR

SIRAIE ARG PHAT SOP X ABSL3 52 56 % 1 il A%
TR A ) AR 2 TR RICR: | R 5 AR 38R SOP Y 45
YET b T FRxT e, Wk 1,
1.3.3 SRR

HAADRERE(WER2) . B 1 IREREN
B IE R T R 56 2 Do (SR ) RE TR
FE 5 3 RIS 4 A RS SLEN I 2F AT T/ R 48R
AR T B ZE AT 107 spores/ml 43511
A0 6 b TR HE itk S b K RS HE K T8 R PN ) HE
Yy, Ho SRFRIRES 3 S A ™ # 42 BV 5 S8 T b
PRAEILAR AT IR SRAFARS 4 S ™ A% 4 REAR
FRAERRR AL P 5 RAE

BARERE R T AR B F HEL 3
W, B BOPSAE S TR VR T
1.3.4 REHE

K HFEL A Airport MD 8 {8 5 X 17 Ui 1 R A

L HEK T,
B fEwRE R
Note. * , Proximal end of the drain.

Figure 1 Cage of rhesus monkeys

ORI TR (DL 2) {5 vk 3 DL it
BIA5 , BUCR AR 1000 Lo 43531 P ' 40 i 1% 77 L |
BERG SR MRS AR L, G v SR AR i 4t 1 45 57 L
30°C ~35CHiFE 3~5 d, R FR L 20°C ~25°C 45
I 3~5 d, Jr AT IRV A AT AR LU 7 SR A 52 1
& B G ] 30 mL PBS ¥ i#,4°C 182, |5 2000
v/min B0 FUIE , FIE R 50000 43 3 20
3000 r/min ELOVERAR LR 1 mL,
1.3.5 A0 BT 4 sl

BRUVe 455 110 0% B YA, >R FH 00 M i) B ) e e
o, BLASEAES UL BT . 100 wL W48 i8I,
A 1 mL DNA staining solution, & 10 pL
permeabization solution, 5], I & 30 min /&5, i
I ML
1.3.6 i PCR A&

KA TR 41 DNA $2 B ) 65 3 Bk 45 D8 5
M 48 W DNA, 3l # J¥ % (27F: 5 -
AGAGTTTGATCCTGGCTCAG-3 *, 338R: 5 ’-
TGCTGCCTCCCGTAGGAGT-3 *), f#i Al ExTaq
(TaKaRa) #F 17 PCR ¥ 34, 1% Ty i W% &E ¢ AL UK
il
1.4 SitEFRZE

FIFH SPSS Geit2f ki, x Bt T H B 41, LF
PP hR 2 (wes ) SEATAHOCE I 43HT
2 #R
2.1 BIERSTHSRARKEN

TERR IR, 43005 sh W = 1 1A 10 ik R At 56

T AT I R AR L S A SR R AR
P RFRIE SRR S, S 2 1T 1 R i 1T

B2 FEZHHT Airport MD 8 #5517 7B R AR
Figure 2 Sartorius portable plankton sampler ( Airport MD 8)
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TR A A Horp TN AR S = TR R R
ZER R RS T A <5 ANYE A K {3 el R
AR TRIESFE A T R H TG AR 40 B DNA RS- 56 41E T

ASCE 2R SR I PR 5 e L DR 2SI A T e [ s 4
BT IR T ROA 2 30 A/ ML, B AR A R A8 1 4
111 BT R 1770 7 i O 7 N R 0 L S R R L

IR, (WA 3)
2.2 EHERHRETHSBRAEN
X ) 5 B A0 2 b, T AE A 7 77 Ui AR AR T 4
K1 ERIIT SOP 5 AR AE SOP [HRE 7 Ho

Table 1 Comparison of operation methods between strictly following the SOP and not following the SOP

Wk BA 39 0, [RIRS, 40 B 0> 300 AN/, PR >
10 N/mEzEA K, (LK 4)

e (R SOP ZEk HIEHE SOP (A 57k
Operation points Requirements of SOP Not following SOP
o T K P i
Floor with an absorbent pad Yes No

JE i 84 VHTEEV, #E 10 min

Adequate amount of 84 disinfectant,

Mo HEE ) AL

Disposal of waste in floor

WA 1:100 Fi Ry 84 T

. . Appropriate amount of 1:100 diluted 84 disinfectant
standing for 10 minutes

ISy LEC T SR FE Sl

Set the water level to medium and rinse gently

TrIE T =
Way of flushing

KA ZE A, PR
Water level to high grade and rinse quickly
AREE 84 TH TR, #HE 10 min

Adequate amount of 84 disinfectant,

T 1:100 R 84 THTEIK
Appropriate amount of 1:100
diluted 84 disinfectant

IETE N HEHE AL

Disposal of waste in filter basket
1§p0%a OI waste 1n 11ter baske! slanding f()r 10 minu[es

TEAEF RS 400030 S s i SE T S ) A HAR AT IR U R A o A/BL R IEAL BRI A D 4k
PR IS AN )5 C/D AR FEAR 50T T D AR A A0 T 35 37 ILAE 00 s B/F IR B AL T A 4k
R BEE R MAERAE B 5 G A IEAL ST )AL T AR YA T DNA J i e i DR AS I
B3 ABSL-3 SCHR i RS AR I b i K s % 1T ARG A A i o3-A
Note. In the stationary state, collecting the plankton in the floor of the monkey cage and at the door
entrance. A/B, Proportion of aerosol living cells in the floor of the cage or at the door entrance. C/D,
Growth of bacteria in petri dishes in the floor of the cage or at the door entrance. E/F, Growth of yeast
culture dishes in the floor of the cage or at the door entrance. G, Detection of bacterial DNA by lipid and
sugar gel electrophoresis in the floor of the cage or at the door entrance.
Figure 3 Detection and analysis of microorganism in ABSL-3 laboratory raised in the floor of the

monkey cage and at the entrance of the animal chamber under the stationary state
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R2 CREERER

Table 2 Sampling time and state

H 7 IR /NAN i i) spores/m
FrERE EEEIEVNA FAT B 107 spores/mL
Jivg=3 Stationary state Active state Bacillus arophaeus
| Ry - P ABSL-3 ABSL-3
P (] W KA sop JERE AT SOP BIECC) S (Pa)
Sampling b TAD GRS gk No SOP Strictly following the SOP ”me 1
. . . Temperature Air pressure
time Floor of Entrance Feeding Flushing (GBS gk GBS Mk
the cage Feeding Flushing Feeding Flushing
o 1
IR + + / / / / / / 20.0 -148
Day 1
5 R
w2X / / + + / / / / 20.5 -150
Day 2
ERPN
/ / / / + + / / 20.5 -150
Day 3
P 4 -~
Hax / / / / / / + + 21.0 -149
Day 4

T 4 DREERES BRI G PR, RS T RSB S 25 1T F Ak B FEHI T, FEAY 3 SRR AR
R A 530 DAy A e T R 0 2 e HEK 1 IR AR AL

Note. There are four sampling states, each of which contains two sampling points. The sampling points in the stationary state were the floor of the monkey
and the door entrance, and the sampling points of the other three states were the waste on the ground of the monkey cage and the filter basket of the drain

outlet during flushing.

TEAERFRARZSTS S 5 R A0 56 o 6 1) 5 30 B b e I HEK 8 R AR R SR AT I W R B . A/B : M 8 M T ) 53 10 35 400 i o
PRI HEZK 108 S Ak R S A R JEC G 2 A1) 5 €/ D 2 40 0 A T £ 7 13 a5 1 2 10 8 1 A 2 7 80 00 T 7 5 . 24 9
s B/ F o A58 M T ) 35 2 SR sl e i K 1 B A Ak I 3 4 (TR 3R LA R
B4 ABSL-3 SE50 % % sl bR M8 M 1 1) 57 % 7 9 B e g HE /K 108 Ak B S A ARG 23-A
Note. Under the feeding condition, collecting the floating bacteria of feeding waste from the monkey cage floor or waste from the filter basket
of the drainage outlet during water flushing. A/B, Proportion of aerosol living cells of the waste raised on the ground of the monkey cage or
the waste at the filter basket of the drainage outlet during water flushing. C/D, Growth of bacterial petri dishes of the waste raised on the
ground of the monkey cage or the waste at the filter basket of the drainage outlet during water flushing. E/F, Growth of yeast petri dishes of
the waste raised on the ground of the monkey cage or the waste at the filter basket of the drainage outlet during water flushing.
Figure 4 Microbial detection and analysis of the waste in ABSL-3 laboratory raised on the ground of the monkey cage under

the active condition and the waste at the filter basket of the drainage outlet during water flushing
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23 RAFANERETEERZBSEEER  Th, [R5 37 S 20w A% S D 2546 R & 4 s A=
SOP & ER AR & T K IFPERERE R G T 2 FATT ™A% 4 IR 1A 77 S

TE N T26 107 spores/mL 14 ZE 760 FF 1 433 i &2 T SOP Ty X A S8 b 1o A 1 4 K i e isf HE 7K 11 9%
ESE b TE L HE Y Ko et HEK DR HE SRR AT AR BRUR | A5 2R R R R K
MY, B Xt R T IR SOP EAT T REAb R AR e . RIRAIR, [R) I 200 By K 1 B 2B 4K P A il b, L7 1 37
TETHEN) B pp R s HEK B N R HEE AT SRR R AR ) b A A I S A0 A DNA
WERRAE A AL 25 R R W SR i ks i . 1 (WLADS)

TE : IR A8 R U, 2002 HE SOP F™ K8 AT SOP (Y4 8 4 I 4] 57 B 5 40 S i e it K D I8 SR Ab B Se A T IR e iR AR . A/
B AT SOP I, 4% 2l 1 1] 57 2 0 b e /K 101 908 S Ak B 5 0 ) G IR ML LE 915 €/ D0 A BRAT SOP I % % i T ) 37 B 5 )
IR IR HEZK F1 8 AR B ) ) SR BT M LU 81 5 B/ o R A IR SOP IR A5 78 s ) 3% B 57y sl nfr e K 11 908 A 2 5 9 200 T 5 9 L 22
KAFBL ; G/H ™A% AT SOP Iy, 5 8 Hb THT 45 37 5 200 s e I 7 1 8 SR ALL IR 200 1) A TR 7R LA A B0 5 170 < AR R SOP I 5 9 T 4
FRIE SO S B HEK 1 B B AL B S O BB B SR LA AT O0 s K/ Lo A% AT SOP I, 4% 7% Hi 17 4] 57 2 7 sl R il /K 101 8 B AR I 5
R SR AR RO, MR A% B SOP FI A% AT SOP F-Y 5 8 M T 17 7% R 54 K e i HE /K 100 8 40 Ak 2 5 00 ) 0 T4 DNA JiE B I+ D
Ao,
5 ABSL-3 SCHE Il SRS T ARSL I SOP AR AT SOP M5 5 Ml 1f 1) 37 15 57400 S vh e st
HEA 108 WEAL B 5 I A W AG 23-H
Note. Bacillus was used as the indicator microorganism, and the planktonic bacteria were collected from the waste raised on the ground of monkey cages
and from the waste at the filter basket of the drainage outlet during flushing that did not follow the SOP or strictly followed the SOP. A/B, Proportion of
aerosol living cells of the waste raised on the ground of the monkey cage or the waste at the filter basket of the drainage outlet when the SOP is not
followed. C/D, Proportion of aerosol living cells of the waste raised on the ground of the monkey cage or the waste at the filter basket of the drainage
outlet when the SOP is strictly implemented. E/F, Growth of bacterial petri dishes of the waste raised on the ground of the monkey cage or the waste at
the filter basket of the drainage outlet during washing when SOP is not followed. G/H, Growth of bacterial petri dishes of the waste raised on the ground
of the monkey cage or the waste at the filter basket of the drainage outlet when washing when SOP is strictly implemented. 1/], Growth of yeast culture
dishes of the waste raised on the ground of the monkey cage or the waste at the filter basket of the drainage outlet during washing when SOP is not
followed. K/L, Growth of yeast petri dishes of the waste raised on the ground of monkey cage or the waste at the filter basket of drainage outlet during
washing when SOP is strictly implemented. M, Lipid and sugar gel electrophoresis detection of bacterial DNA from the waste raised on the ground of
monkey cages and the waste at the filter basket of drainage outlet during washing that did not follow SOP or strictly followed SOP.
Figure 5 Microbial detection and analysis of waste in ABSL-3 laboratory raised on the ground of the monkey
cage and at the filter basket of the drain outlet during flushing under the active state without following

SOP or strictly following SOP
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3 iFig

o 5O M R A 0 I B B AR e 2 N
e R G R T MK e 3, B 5 T MR YT X
SO A RE T | 24 W0 I i e ) B T B, IR
TN P S S5k WAF U M EZ T, Hodp |
TR 5 NS00 R, 1E AR 2 15 B0 1 A
VI iciE B 5 B sh W), i T ABSL-3 SEE0 &
BRI —, fF ABSL-3 LI = T ik AT
SORVERTIY FES Ml A 6 {8 < e A e o 7 e reod 3
BRahiidkite PR | 55 AR FE AR SR 4 T i) 45 1
TN PR S B4 P R R 1 2B 1) 22 4 AU A1, o
550 W8 2 H) 5 1T RE S B0 i KUK Y B TR
R IR R v A ) HE i 0 S R Yy =2
XoF N B T 3 1 v S5O P el A P A 4 R T X
ABSL-3 255 % A Jal A 3 4 HE ik 9 i 5 355 A B RE
7 B IE A B T B o D Ak 2 0 A 8 XU A A 3l L
HHEIMEHRMWENLT,

T G RS R ABSL-3 523 28 o fE ) A 5
Y S0 28 B T U T R S ARG T &5 SR A3 A T L, FE TG T
SIFRERIE LT, ISR A DAL 38 2 56 Hiu T
T U PR ARSI B4 1T 48 Y L 22 P, X 45 SR e 40 1 B
THEEANSZIG F B B TR ZS T LA IR TS e
AR AR e B B B e N, RS SRS R,
SRR TR A I, Bl 2 T 0 HE T ) R, G
b T D TR R ) B BE M G R R A T S 3 T
RIS, HE K 18 7 A A Ui TR A R R R A
FEAR Rt R AR, 0t 78 40 A BH T 1E TR ] R 0
rPRE A B T TR AV R W S Sk Bh ) S R — A
A H A A e 4 XU s, DR ] Ak L4 )
HEMA L B3 A Ak B B AT 2 A8 808 R T ]
W 35 SOE T ERE R  EZE M8 AR T

DR, FRATEA T 7 3 42 0 L3 60 S 36 T T %
PEFRA TR IRT A A % B8 T U A AR 2 5 B 6 L OE
A 55 3 A HE S A S B AL R KUK . X L
IR 25 F R | AR H2 IR SOP # /R # AR 4G SOP fij
T,V I URE KR B BTG, 2 T S I R AE K
W HARW K # T A I 21 40 & DNA , X~ 45 21
FEAr AR B e, A T M T I K AR T DL HE
B2 e — AN /N B0 X 9 R P DAL AT LA %
AR A I A 7 A 5 LR, JE i 84 T 73 VRV 1) Ak
P AR R A 0 SO I B A 3T B

SV IR N B K2 0. 05 ~ 500 mm (% /)
Gy F oI AE R AR A3 B /NORE , B T HE A R
A WA T ARG 45 NS, IE
Nt , ABSL-3 SZH 2 PN ] REAEE I I AL 15 5 i
THORRZ R IE" | O Z P B TTHA S

VI G © 28 i R N 2899 A AR A% 48 O X
LS AT IR BN T ABSL-3 5256 28 N AT I IR e
s B A BF 5 R BRSO SE T A E T
ABSL-3 S5 56 % fr ) A% 1) 5 o 8 v 7 A 1) HE T B ]
REFEN A5 Y 48 T ABSL-3 SLga = v fa
TG AR 5 BT U AR HER VR LR O 3E i 8 R e
YR RAE NS S50 B8 AIE T P A% S 7 b o 35 1 R
FEFE I S 55 Sl HE T A% % XU A A 3
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Research progress on animal models of thyroid disease

XIA Zongxiao' , LIU Haipeng™ , ZHANG Yanjiao', FAN Yuan®*
(1. School of Traditional Chinese Medicine, Yunnan University of Chinese Medicine, Kunming 650500, China.
2. Second Affiliated Hospital of Yunnan University of Chinese Medicine, Kunming 650216)

[ Abstract]  Thyroid disease is a common endocrine system disease, and its etiology is complex and diverse. At
present, research on thyroid diseases is mainly limited to the evaluation of clinical efficacy of drugs with few studies on the
pathogenesis of this disease. Therefore, it is important to establish animal models of thyroid diseases for analyzing
pathological mechanisms and improving the clinical efficacy of disease treatment. A successful experimental animal model
can not only increase disease samples in a short period of time with low cost but also avoid harm to the human body.
Furthermore, animal models have the advantage of stability. This review summarizes the method used to establish animal
models of thyroid diseases in recent years, such as those for hypothyroidism, hyperthyroidism, hashimoto’ s thyroiditis, and
thyroid cancer, and analyzes the advantages and disadvantages of various models to provide a theoretical basis for the
development of related experiments.

[ Keywords] thyroid disease; medicine; nucleic acid (¢cDNA) immunization; transgene; animal model
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AR %2 3 HLERATY 4 A BB IR B 95 0 1 M 1 IR
E L e, R m ) kA kR S5 Z
PRIZA 56, FRTZS AR 35 B0 0 5 0 A0 45 4E I8 1k
B WA R > e W L R H B R
B R H YA ST H 8 R I PR A
BRI INAIN 0. 1% ~ 2% F 4% ~ 10%>) , Hr i
Vol B FEUIR BRI R b 5 AR R ST I R R U
SR 1 FUIR BRI R AR IR H TS (R HOR AR R
i e, L2 B0 FF DR M A A bR R R R 3
B, HOJC B B R R SO L4 B 0.7% Al
0.5%"" W H LRI IR A 0. 4% ~ 11% AR EH [ H
Hh R R HOIR R R 4 W 5 A AR R TSI R T
SR HUR BRI R AR E H T, (AR HOR AR R & i
TRk, HT J&—Fh & UL A B G5 vk H R R 5 0w
(autoimmune thyroid disease, AITD) , AITD J&—F H
ARIRELUE B G 1AL AP , I IR L 80k 8 30
g2 OB SR R N TR IR N 3 S S S P
it AITD LR AR 1 T AN 3.5~5 6,1 5%
PERGE R 1 T AN0.6~1 41, 32 30 4R 5,
SRR HUIR IR 10 2 5 2R B 3 3, B 1975 4R 4 10
TIN5 kg 2015 4548 10 J7 A 15 41, 555 2 7L
SR FFUIR B , 20 o FOIR IR Y 85% ' BRTET
FRHR IR sh B AR BIF 5 45 /0, %ot BRI 8 995 110 1
BAR AL F— 3% 45 I B BE, 56 T FCR R 92 9 1Y)
i R s TR A R SE A AR, PR ST T
T M %) RO B 505 3h B AR o R ATIE 9 IR
FRTEIR ) 22 s AL LA B R i+ R %5 T
PR SL o AR SCAE A ) K o SR 1) [) s 285 6 1A AT
R AR5 06T FFOTR R 9 sl P A A — 25 A
DU R M S S50 A4 FF R S R S AR

1 FURBRINGERIR (IR ) B 5T

1.1 ZHYESH R

i H R YIRS W BE (PTU ) B H 5 K g
( MMI) 5T HARBR 259 , D IR BOIR BRI R 1 &
S ST PR AR R Sun S MR MEME SD KRS
PTU(2 mg/ (kg - d)) MARAHK 6 J&, LI E] K BT
IR G% H B 78 URR B 68 T 6 K f 92 W B 52
(ELISA ) VAR DN M vE /K-, 5 TEH 4LAR F, s
175 T3 T4 fi %, TSH i =5 (P<0.01) , Li %0
FrMEPE Wistar R4 & MMI 99K FH7K (60 mg/
(kg + d)) 12 J&, M5 i T3, T4 B EFREK(P<
0.001) ,TSH & (P<0.01) .

2575 5 H IR B i FH A 1 AR 1, L B
FER/IN, LT R, (H A AR B R G 4 OIR S
TAIELLAN B B 25 T4 R IR R A W 4 = i oK
-, 15 W) 245 g 2 6 1A P93 T 3 5 o LAA T R ik A2
EH,

1.2 FRBRYIRR A BRig a8

Lee %005 6 JA WY IEE SD K B 40 1 1E47 HOIR
BRI T A RG] B A, I35 37 A 7 B0 i R
FARA, Zad 1 JHFARE NS, H ELISA 46
DU EL 1M 375 7K ST, 2 B0 R RR U B 4 5 LA AR A L
Mg T3 T4 FEAIK, TSH T (P<0. 05) ; AR IR 4L
HHMBFARM MG T3, T4 ' TSH 27 BT IR (P<
0.05), Li 2535 HErE Wistar K BT BRI ) 1%
FA A MIE T3 . T4 B %K (P<0.01) , TSH FF
55 (P<0.05) .

FHF A5 B R s 455 EL 245 915 SR s o
AR, T AR M4 5 1 R RAE T, 5 F R
RV AN 58 42 F L 75 D0 25 SR s B
1.3 RMiFSHER

Alayoubi %744 SD K BB HL 43> 9 41, % Al
H LT MR = UM (25 20 we/ke MLALHD ) X RRZH 25
T 1E H BURR (75 200 we/kg B )  MESELEE 17
AL VA AR Z I T3 T4 K53
KA (P<0.001) , 7€ 10 H Bk B AKAE, M7 TSH
M E TR, 78 9~ 12 AN H A8 i K (P<
0.001) , A SD K ERAL T A= K 09, JH: HR R o it 4
JE SR AR B OE H, MORBUGE 5 = 4 5ok
S HUIRBRRFR S R Y LR O IE, 2t RE
LS 8 SRS 14 A B i BUE 2 X IR ALY
Wif5 (P<0.05) ., Hu 21" BALB/c /) EUBEHL 23
PR AR 25 AR B2 20 ~ 40 mg/kg A9 IR
L Xof BRZH 25 T Bk 2 O 300 mg/ kg FOBRETRDEL,
TEFEMEE 3 AN H ., SR ELISA 25 I 45 Al 2 1ty 375
T3 . T4 /K- 3 F &A%, TSH T+ (P<0.001) , JH HE
Yo A ARG TN SN B HOBR BR 2R 21, e R v 4N i
R AR, GaE 20 SNk 2 25 R R HUIR IR R
#:32 K 8 (monocarboxylate transporter 8, MCT8 ) £ Hl
NSO DAL R SR P S N A Wi N D
JE i PCR (qRT-PCR) ¥k, {IRA 20 MTC8 mRNA
FEIRA S X HRALAY 1. 36 £5(P<0.01) ,

ARCm A N7 R AR TR 5 Ry 1 B (R R A,
BUE R MR ABEE BRI, Rk B A 4 %R 5
UM 2> ELRE R K UM IR % & & LA SR B UIRE, H
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R AT BEICIE AL S I R4
2 FURBRINEETUHE (BRTT) AR S

T P A HORR 25 4 24 ) 4 v ML FR IR
R A B, B U RLA P74 Jeddi 25174
M Wistar K BRUFEHL 43> H T EH FIX BR gl 72 H
TUAH AR K Has 22 R AR 2 (12 mg/L) |, X HR
LT 2EMK LM 21 d, S5 PO I
T3 . T4 /K- B ETHE, TSH B F#K (P<0.001) .
Venediktova 25" "% 5f F1 70 20 Bt Wistar K BRIEAT S
FETES 72 FAR IR R (100 ng/100 g) , 2eit 5 d; % i
PR SRR R A BRER K, R B UL T3
F T4 535 FexF BEALIEIN T 3 f5F1 4 £5(P<0.05)
XU E AL 3 ek i SD R BLE 1S 22 IR IR 2K 1
T B DK 558 7N W 245 W 9 B8 21K A% EG TR 1547 R O 3
B % B AE HUR AR R AL A0 T3 [ T4 FT3 FT4 &
T (P<0.05) fH 1 J8 5 & 82K TR K & T
W, 2 HE Yoo A3 FUR AR UE I /N A — 2, 08
WL T G (3550, g Y0 18] 5 JC /K il 5 4 ) B2
T EE2E R, ST 7,14 25 RIS/ Ns 25
U /R 7R FC BB 20 1035 /K7 | & PRAESS 7 R 1
5 T3.T4 BETHE(P<0.05) ,TSH LB 2%, 1
F55 25 KA TSH BT, 2R A SIHE X, 4
HE Yo U058 21 R AR U8 I B 3R, b B 200 i e )3 3
A= HA SRR R AN AT AE

3 HARRBRARENEST

3.1 BRMERERER

KEBST [ &M H IR R 98 15 A5 T 36 B 512 5 3y
Y)J& NOD.H-2" /N, NOD.H-2"/NERFE NOD i
By SR #ak H-28 Al T-A" LR AP 3 40
HYER A K (major histocompatibility complex, MHC)
YA Y (H-2" ) B AR HUAR PR AR 1) T S B AR
ik NOD /)RR & A HT R R &,
Mullen 21" W2 3% 7 ~ 8 JH & () NOD. H-2" /)N i
0. 05%WALER R 7K 23 Ji, 76565 6 FART i Ay /N i)
KT HT, 5 8 Ji i A AE ik 3 i KRB, 1gG1 AN
IgG2b Fiik K0 BT+ (P<0.05) , He 217 M5
5 JAis NOD.H-2"/NEL 0. 05% B8 R FH K, 43 531)
T 2.4 .8 X HHCRIE AL 84T HE Je e, R BLH
ARIRANRLAESS 2 JRIFAR U T (P<0.001) , 7E55 4 J4
NOD.H-2"/INRF B HT W37 16 JA 5 4 5E S |
BT H IR AR 2R 25 1 P10 4K (anti-thyroglobulin antibody ,

Braley-

TG-Ab) /KW & T I 4 ( P<0. 001)

TS TR T A ) A g, S I 4R A 0
A HYE R WK, TRAE SPF IS I 90 1IVC it
SR GETPIRTR A SR S K A FE T AR B KA Y
I a1 48 R AR
3.2 SNEMRRBRAR SR E

FR BRBR B 1 ( thyroglobulin, Tg) & HT H34 H
T PRGN B E A o AR HUR R b A
RN, AR AR 75% ~80% " HFI R
AN RS H-2 FERUASTR] XA A% BFOIR A 48 1) 2 Jeer:
WAL AHIF 35 W2 A0 CBA/J (H-2%) F SJL/J
(H=-2") Bl & B AR B2 41 BALB/c (H=2") 0
C57BL/6(H-2") Fl &R B, Wang %5044 4 JF %
CBA/J MEVE /N BUBEAIL 73 o WA, B 1Y 40 Bz T
200 pg #% 5% 4 AL F) ( complete Freund ” s
adjuvant, CFA ) F| 1k B9 B H R BE B3R 2 1 ( murine
thyroglobulin, mTg ) #4741 K S , P4 J&] J HIAH 7] 51
w1 m Tg £ A58 4 3 A ) (incomplete Freund’ s
adjuvant, IFA) ZLAE T #EAT hno G | T %k B 2H 26 /)
S DU AR ) 5] 2 1) Wt 1R 3k 2 o 3 K AU mTg fi g
ANE 5 RFHIRT BEZH /)N BT AR AR B 6 341 5 43 A
TeZE4s ; AL/ B HOR IR I8 0 7 R 9 B A A
PR AR, B HEBIAZ /N R HT B Ry
85.70% , HUARNR-F- Y RAEFF 5> N 2. 29, 28 ELISA ik
MFFE R TG-Ab 35 = T X l4H (P<0.01) , {5
I3 T4 A1 TSH M 2 8] JC . & P22 5% (P>0.05)
AU R E SD K BRGE R PR SR 1R B AL
G3ROR HRE AR R ZH X BREH 25 T Z= 1R K AR A 21
57 0.64 g/L A e L AL AR . 7E5 4 Y
51 KM 4 K, TR R BUE 2T 2 i s
0.2 mL HI S e FLALH] (% 100 pg mTg) ;55 5~ 8
Jiil I A R B D s A B 5 5B B T 22 s TS 0.2 mLL
TG FLAE (& 100 pg mTg) , B8 1 % X I8
LR UTE T IR S50 2R R K . SR R X R
FHHABIZH TG-Ab Ft BRI AL Y BEHTA (anti-
thyroid peroxidase antibody, TPO-Ab ) 7K - i & Ft =5
(P<0.01) , Ifl.3& T3 T4 /KFFEAK, TSH /K THiE (P
<0.05) , Duan e[ 22 B Wistar K AT AL K
SUTESE 1 R I 1 S 4 PR IR IR f 88 BR 8 H (porcine
thyroglobulin, pTg) 1T WI IR o (150 pg pTeg ¥ T
75 Wl H ALK 9 P2 D CFA AT ELAL) .
FESS T RN 21 K, K AT FEST pTe s % 5z
(150 pg pTg T 75 pL A BEER K b SR 5 SRR
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IFA FL16) . SAHER KA AH EE, B2 4] TG-Ab 7K
35 18 2 TR (P<0.05)
3.3 BEAREIMELBERRE

Fang 2531 150 pneg mTg BEA 15 pg fg £ b
(LPS) bk i3 5 CBA/J /NRL (4 10 d 1 1Kk, 4t 2
YO AU A f O 7E 5 A 25 peg/mL mTg #1 5
ng/mL IL-12 (853 s s 55 LG fL T, 72 h )5
K 3x107 A~ G20 B 5 ke 5 28 28 500-rad 47 455 7 [7)
PR/ 55 20 K54 HE Y (0 HOIR AR 20 21, Wi
FE RN 2 R ARG (4. 8+0.2)
MLYE T4 KA 1E 5 K FARAK (2. 8£0. 4 pg/dl<3.0
pe/dl) .

VG4 L A 713 A B A G 8 1 R TR 5 S IR
ZEM M B B W ORI R ( granulomatous
experimental autoimmune thyroiditis, G-EAT) , 1% J5 7%
S HMIEE B R BR TR G 22 1R E IR R bk EL 440 e
RISy E, 5 KR R ZE e AR, HZ R R
T HAESS 60 RIHIR otk e 4T 4 Ak | ik e 47
20 KHUIR RSB I REEE )

3.4 #ZEE%RIE % (nucleic acid (cDNA ) immunization,
cDNA &%)

IR G B 48 T e s N HUIR BR BR 25 F1 (human
thyroglobulin, hTg) 44 ¢DNA | #1-5 A OCNE 8E 2L
A A BZ MR T (5. 0x10° M) AT 50 pL (s
PR 2 WA (2 10% H ), AN BB IR B LA
RN e B UL PR 4 A e S R
cDNA I8 2R (1 7= 9 3 2k 76 40 i % m
Faustino 25 e ME 1 CBA-J /N BUVE A% TR e 3 1)
SIS A T I SR AL /N BROBE R0k hTe B BRI
FEOOPE(AD-TG) , BIPEXT FEAL B IX lac-Z M BRI% 75
G PE (Ad-LacZ ) , BHPE X AR 20 >R B/ R P IR B 4T
SRR, B4 1 KPR G FE 21 KNk e
RE, GERFW, i A BRI hTG Bk Sk BH
Pk, 5 FIPEXT B2 AR HE, 5256 21 /8 BRI hTg . mTg .,
mTPO Hii K- b 248 = (P<0.001) , (HELFHPEZ
PUARKAR, Jacobson 2512V 7E cDNA Huf5 Ripks A LE
RS RIMEPE C3H/ Hen /)N BRUAT OB DU Sk LA 1A
FULEE R UE S e g B i MR [ B Rk 40 2 4
HEATSZ 50 X HR 4 SR FH AL Y KO 5 % hTg 1Y
cDNA AU 2H R oL ZEFLIATE S % hTg 19 ¢DNA,
ELISA 450 TG-Ab 7K, & 8L 5 B 1 ST AH I,
HLZEfLi% % cDNA I 2 34 i 1 #5245 LA H TG-Ab
17K (P<0.05) .

cDNA Gufe ik & — R 57 HT SR 4 2
AR TETT IR 7 A o 5 SOV 2 i, LA IE B 44 G 8%
hTg F2B25 1T T 40, HEH AR NS5, EiHT
BAUL N2 A B S e P HOIR IR R B R 2 K, BRIt
HMZAN T AT AHE L hTg cDNA 13 B 7 51 A 7T
RE, BOK A A JE I FE AN TF] hTg J3 5148 S5 XL i 5%
Wi P L SR R A, BRALIA ELRGEBR R AL,
TR 3 0k R G AN URA T Y2 e A L
P, RN SC IR R ME R B T K, X SC S sh W i
TR N TR

4 HFURBREEERE ST

R AR e R T B 3 Al 2 S | IR B Jo #0 LK
R 32 B4y by 3L R HOIR R 5 ( papillary  thyroid
carcinoma, PTC) Y& AE IR B 9& (follicular thyroid
carcinoma, FTC ) | B R it 88 #£ 98 ( medullary thyroid
carcinoma , MTC ) /b8 LA K 8] 2R 4 A B IR i
J& (anaplastic thyroid cancer, ATC) %%, KEHE B,
TEXSEE A rh PTC 2 d5e e WY, 295 Bir Ay AR i
80% ,FTC 21,5 10% ~15% , ATC 2.5 5% , FiAr /8
i MTC Hor ATC 58434k B g 14 FRCBR o 5
FREET N ik 70% 1) ATC BH kA2 B ik
A AL A N1 i A =
ik 80%"
4.1 FREMEEE

B PE IR B R SR T A2 AR W) P AR B
B, ML = BUR R UM & R R R T
PSR SRS Y 7 A BUR Y, 38 s W A AR E B
2 BV 7 , 7 A T AR B AR Bl s A R IR
Zheng %5710 50 HUMEME SD R RUREALAY y 3 41, XF
552 3 HIsh Yo g T 20, 0 IR (55 1 4H)
IFEAR AR TSI ), 55 2 2H SD R B T+ JiE
INTEST LW RS G (DEN) (# #1100 mg/kg,
R TR KB L5 3 4 SD R R il e AE
5.8 11 R 14 K MRS P9 TE B 4 U 3 il ik
(MNU) (¥ HE w11 20 mg/kg, R TG IR £ 2% v
B pH 6.0) , SEER AR R, Fr A B2 1
T TG-Ab 7K F-BA & 5 F % B 41 (P<0.05) , ir 45 45
HIZH )982 IR BT ) ( carcinoembryonic antigen, CEA ) 7K
S I T B2 (P<0. 05) o Dalke 255208 F1 /)N
BB T 17" vl e B2 A S5 RS 198 /N B FPOIR s A2
IR HEE 3 BH S i T R 52 A S O 0 IR AR 0 23 /)
SR PR A AR R Al 1 A A e A /D8R oy
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J&H FTC,

s e PR A 1R 1 A IR T P A2 S R A
Z I R A A | PR 22 I ST B AT R AN, H
BAEAER S BUARER SR i, (HH TR AY
3 R R P B0 245 ) 10 S A X LUOUL I i 98 1) 30
AR e, HBE T 1] B 25 8078 48, A H T X8
FROPR B8 2647 40 B B2 531 /K B9
4.2 EFEIE/IRER

B 27 B AR I 93 5 A 2 %k FROIR B i 2R A7 AN
W PR IE A BR, K 22 50 PP IR Tl i A A Bl 5 PR 28 7% | )
O g B DR RS PR S AR | il S R AR i R ]
BTG T 2 AR Bk Bk . Pozdeyev 257 Xif 779 4] H
AR B AT TR S, A 74% 1) PTC B
BRAF SR K A4 T 58748 (¢ )2 VOOOE F1 BRAF fill
GRIR) 42 B (9%) KT RAS BRI 5245, 34 1
(7%) KT RET BN %78, 10% W B34 KA T 4]
FRHER TPS3 SR TR 28 FTC B NMZELE T
RAS JE P 98 45 (43/65 1], 66%) , Hoth 14% K4 T
PTEN JE R 12% & 4T TP53 Fl RBM10 %& A
B A a3 A H R IR TR A B E L A R A R T R
TP53 1 TERT(¥1°M 65%)

Knauf 2§ Tg-BRAFY™ % ( Tg-BRAF2 Fi
Tg-BRAF3) ik THEFE FVB/N /N, 1 #5143
R A B A SZAS 1 FVB/N /NERLBE o, i 22 R 2
i qRT-PCR 3% Hl Southern blot E[J i 2% 32 1 #f Ik
WG/ N B A i i LR JeJm # iz IR G /N BRUS BF
AR FVB/N /NRZ 28, N g e 77 A BRAFY ™" 58
ARRAR, SLIEE K Tg-BRAF2 F Tg-BRAF3 /)N
BRI FROR R 20 2 R 3547 7E BRAFY™ mRNA , JLHJE
1E Tg-BRAF2 /N i A 5, 5 il )5, Tg-BRAF2
/N TSH 7K 25 T, B /N BT 25 Heoxr B 21
80 4% | T Tg-BRAF3 /INEL TSH 7K V-4 1F 7 2H 184
T2 A%, Mg T3 KA e SRR E TG 22 (P>
0.05) . XJ Tg-BRAF2 /INER I HUAR AR 47 4 2122 K
DU, % S e 72 B FRUHFBR R g A 79 - 522 22 b ke i 9
Y s N 2R FL Sk oW A R AR, b Tg-
BRAF2 Tg-BRAF3 & J& i, PTC HJMER 735K 93%
M135%, McFadden %578 TPOCreER /NR 5 & H
Cre S IZN R BRAFY™™ BRAF* 1 [R] R /1N R,
FAL, 5 4 TASEE T HR (TR PR TB 4H) , H L1 %A
D2 B L HOIR B g oA TPC AU 7Lk RIS
FRZLFHIE , Sy 21 234k 2 b 7 20 JfL A0 45 B 1
BERRAL LRI N, ¥ Tip53 S5 KL 5 TB 414258

TR TBP =6 5L PR/INRUS , FRBLD B Ry ™ H (1Y TPC
RN IR K, RSN £2) |, 5 50% %
3R ATC, Horb 5726 Ry kA T i (19%) ,
UL TP53 FEPR By 2k 2338 m PTC 3| ATC %721
W,

FHODR A8 256 PR TR /) B 28 il N 288 X6 HH AR AR
PIR I 5E R A B0 41 A & 43 F /K, T DL B 3%
TR H BT R B BT 75 19/ B, 33X JC S84
IPNESOERN e SR EE PSR E gy
SEWFFTIINE T, Ry I AL | 24 40 T 3 AR I IR s 24
WFFEHEAE T 5 B B S0 Al H 32 R R s AL o 4
B 4, Bkt B TR /N BB RLER AL () 15 BLE
AR JRIBR 7 S R /N BRI Hh B2 5 2 S ORI 1) i 2k Y
PR AR
4.3 RHFEHEPRREER

SR A PR R M i A TR R N PR R R A
LR R S (e AL ) B F R R N T A (AL A
) B G pEE /N, 5K AR SRV X EME BALB/ ¢
A B RE M B2 RS TPC—1 A1 SW579 4 ffd &
W, R IREE RN SWS579 20 A Y /)N BRL38) R 1, 2 A
TPC—1 4 i #f BB AR R FRAE 2 5 K538 8] T 500
mm®, 28 HE Y& {0 076 S A5 B0 WA I ed 4 it , vl L
B A HOAZIE DAL B G iR, I 7T WL R A
AL, Kim 557 8 DK EE 5B H 2 40 (50 mg/
kg) JBE /N B, B 5l R 23 Ak HY AR IR 6 40 i ik
(ARO .DRO Fll C643 4}l 3R ) 277 W E T 2] 8 ~ 12
SR B HENE athymic # B R MR i & Mg 38
N SERIE G, CO, W AALRBE R B, I 546
B, BT A AR B IR R TP A B ke 2
JHLIZ |3 Rl i R A 100% RS0 T, Hod e 5
DRO 2 it 3 AR BRI B8 4 AR iy, 298 40 B A 4k
O 2. 5x10" A/ H Bl B i m, o8 80% ., 7
DDA PR P 3 ol A5 % B Ak v T S Ao Y
RBRIIRE (P <0.05) , JE A b8 w412 i 5 Az o P9
VEGF Fll IL-8 133K 7K -8 F 5 or HUIR B b8 ( P<
0.05) .

S RS AL FF DR M 98 e A TR s AUk B A R
BRI SR /I B P T % 5 FE ARk AT JL
Hh S A R AR TR 1) S ST Sk B A, TR B TR R
B AR AR g A i T A R R AR B AR K A AR
o A S SR B R

5 NG

FROPR I 5 5 3l A 2 ity s S 2 T 5 IR M e
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o RS ML 8 DG B T 1%, — S Bl i sh S AR
SRR AT | A M T A A AR DL e 1Y
BA RRE, fE LR T AR T B ali {5
FRELR s A 8 8 2D F R IR P 3R B, B4R
PR R K, (B 2206 T s 52 4 19 ke 3k R I
U X — 3 TR, T cDINA A 38 i R AT A IR i
RFME hTg cDNA B LR 751 A%k o] fig, (H 1%
T7 B AT T i — 20T &, HR BRI e =
PRI TRY fg S 37t Sl AF & 36 97 HR RN s A 24 g A
FARBET RS, BT LS — R 5 5 & R
WY SRR SR 20, OF HAROR S s |
P TE A AS | Hgie A5 T A L g 4 1 S B 2R
R HE e 1) ol P 455 78 2 A T R 5 HOIR R 92 9
FIE S Z—,
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Research progress on Kruppel like factor 2 and cardiovascular disease
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[ Abstract ]

Cardiovascular diseases constitute a substantial health and economic burden worldwide. Kruppel like

factor 2 is a key cardiovascular-protective transcription factor and is involved in the pathophysiological processes of

cardiovascular diseases, such as atherosclerosis, stroke,

myocardial infarction and heart failure. This paper reviews the

biological functions and mechanisms of Kruppel like factor 2 and research progress in cardiovascular diseases.

[ Keywords)

U M58 9% ( cardiovascular diseases, CVDs) J&
T8 DL M 48 s 28 Ay o BRBL ik 0 — RN AE 2R &R
GBI, fiL 45 3 Dk ok BEAE AL | 2 O ILRESE 0
TIHE e LR O JILS R ] PRl 20 ok it 4 s 45
K H 3 O E 2 (American Heart Association ,
AHA) BY%HE W71, 2017 4842 5k RO I 45 950 3 3L
MBET= L 1780 J1 (95% & {7 IX [F] ( confidence
interval ,CI) 1750 ~ 1880 ) ' [ ABRFE T My
31. 8%, UMV B A ARV R P9 et ok A 19 fke B
GEZS Sk I A& A I IN=2 Sl iR NP AR

Kruppel like factor 2; cardiovascular diseases; mechanism
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RpEEY R EHEEEEZRNEERN, S5 T4Y
NARDEGIW IK=ANERYSREE AL 2 2 ¥ e 75)
HiLA: AR HAE T L Bh W R P i 3Rk A B
BHLZFPE, W KLF1T 23R8 T2 40 i KLF2
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TESANALE A B 4 e s (KLF4 75 B il 2R3k
Ful. KLF2 Jm T XA ZEE A K%, H1 Anderson
SEUTF 1995 AR R M /N BRI fili 20 28 e 2R B i
SOk, R, 4 iy 24 R i % S R (lung kruppel
like factor, LKLF) . W5 R , KLF2 TG R G
RILHBTR BB L A P AL T A AR
FEANMIAEVE T, 50 IS R 2 DIAR G, 2 5 (0 4%
ShKoRAERE A A2 G ILAE B8 R T 568 v 5 0
MBI & A R 5500, BUak KLF2 1949
FINRE, KOS 50 AP & A R B AL AR
S RIATERIR

1 KLF2 HZ5H4%1E

KLF2 B8 67 T NZEH YL B4R 10p13. 1 55
Tk I, 5157 354 DNEIER I At KLFs FIG R 5
VAL L RS  KLF2 /5 A KLFs ZK% ) — G B
A A SR AR RAE o Z B0 3 AN A~
- i SR R I AN S AL E SR I TRAN S — 1 Zn™ AL
I ERIR Y Cys,/His, FEIRFELEM  BES & & GC 454
P FF R IE R DNA JF 3 8 3 1 25 5 O i
B SR A 5 T AR T O S 1 2 Jk g, R B iy
TESEH AT RERRAE I BA 2RV R R ek R
JUTA G 5% 8 S vt 110 B Sy 0 4 DX 3 40 e S T 445
PSR S AN S5 A B A e B 2 Rk H B 5 A
[ (9 L9300 PR S BH i BT DL B 48 i R - 45
A, I O B T D S 3 R 194 % 55 DA T IR AR AN
] () R AL 1B M, B FEANR A2 T RE

2 KLF2 E¥FIheE

2.1 AR

KLF2 J& N 52 4} ( endothelial cells, ECs) % 4
SIS DR PR 2 Sy R TR RIS P B A i e PR 110 3
ik, RIEANL AL 5 KRG B o DL K A I 1
LR 1A N A SAE SV, RAERELT ,
B A0 B A m IR AR A PR T i 9 IR BT A o
( tumor necrosis factor-a, TNF-a ). F 4 ?-IB
(interleukin-1B,TL-1B8) LA K KL > T4 E-k &
(E-selectin) | Il 45 21 fitd 18] 2 Ff 43 F 1 ( vascular cell
adhesion molecule 1, VCAM1 ) . 2 fifd [a] 4% Fff 43 F 1
(intercellular adhesion molecule 1,ICAM1) 28 & AEAT
JTIF5 T LY R A L RN F A4 R B O ORG B 3 Y
Be BV R B RE R AT G, WIS R W], KLF2
TR AT VCAML  ICAM1 | E-3E £ 2 256 K

O3 T YRS, R 8 5 0 i 9% 0 1k R B A A
Mg # 1k 85 F-1 ( monocyte chemoattractant protein-1,
MCP-1) B30 4k 3 o /0 B A% 240 R 1 240 ) 7Y
20 B ORI F75 5 PN BE T 9 R B IR TN B AR AE S
R ARG R i $Rak KLF2 36 0] LABH T
-« B RAE AR 7 1 s A A8 5 I 4% A 7--xB K
B L W5 240 28 1 T DL R N B AR AR R R 1Y 3R
RO e A P B A SR A L R A A i
XoF PN B 200 D PR B R DA Sy o 2l Ik ks A A 9 o
JRIY R Sy A B AR T B AT N KT
RERREA, 117 A 2 ) e I 0 B DA DA 2 O 1L 79 5 1
i, P, KLF2 AT A 5 30 Dk ok A B A 7 A A
B A AH I o LA P VAR T HE A
2.2 FEmMEEM

KLF2 Xof 1A A9 A2 5 1E 0 & & e AN Al b
Kif2 JE PR I 9 /0N BSUVR Jif PRI 487 1 284 1 G 12 A7
W ARG S B, KLR2 S ) 6-i AR S -2-
P/ S B2, 6- W IR ¥ ( 6-phosphofructo-2-kinase/
fructose-2, 6-biphosphatase , PFKFB ) (1 1% P BH 11 6-
P2 ( 6-phosphate ) [a] JL 8 2, 6- 5 2 ( fructose 2, 6-
biphosphate ) #%1&, M1 BEL Wt P ¢ 200 Jfa % 1% it ot e,
BN B 20 i 3% 5B FTGT A% BB ) R R I A8 AR A2
U BB R R AR, 2R SE R B, KLF2 AT
L N B2 A K ] F (vascular endothelial growth
factor, VEGF ) Z 1K 2-ML & N & 4 K H F A
(VEGFA) {5541, 520 10045 A= B 5C 5 20 BRIV A J¢
AMIAYIETE SRS, BFFCUESE, KLF2 5 VEGFA JH
BT 2GS VEGFA 3k i
WA i A4 % . Ak, AMPK-KLF2 {5 5 il ) 8% 6
AT 55 N B SRR I I AN YL [ P B A A, 2 5
PRLTAN M A B2 A 1 A8 A B il A B
AR AT B IR AE DA B A% Ao ol S R I A4 5 s
PR R S5 A SR 3l 2o SR S ) KLF2 19
FIORAE M 1 AR K 5 AT AR S B3R B 1Y
HITUIA A,
2.3 EFKmE

— %A A (nitric oxide , NO) J& B2 J1 B e 5l R 1Y
MY 3K P R R — AL A A i (endothelial
nitric oxide synthase,eNOS) 7E43F% (oxygen, 0, ) Fl
i B R 7 DU S (tetrahydrobiopterin, BH4 ) f¥ 13 Bl
THEAL L-[ PH] RS RR (1-arginine) §5 4679 L-["H] R
M (L-citrulline ) 7242127 eNOS 1E b KLF2 14
TSR, KLF2 il it 5 S 3 3R e s 5 0F s
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L-["HIKEZ R 5 eNOS S AL RS HA 3 P 1M1 21 R KL A
ARIBCRAS R NO 19 5 R ) DT 18 4%
M5 A U 4 5 &7 5Kk, 1k Ah, e 0 5T o e L 0 vE
( chromatin immunoprecipitation, CHIP ) 4% 3 i 75 |
KLF2 fE-5 2 il 1048 &F 47 19 1 21 2 F ( hemoglobin,
Hb) o 258 I R | DT 8 20 DAY B 440 v ot
LI o X NO BYFRHL, f15 NO M PA K2 40 g i 1
(R =] A 1 06 € 1 L L I Sl | = i
SRR 5 N A AR AR I AR T B A A 5
AL, KLF2 A5 19 L4 67 5K 1M A8 R A 10 4E 45
HAREEZ L,
2.4 HUMAEREK

AR MUAE N B R PR BT M AR SR A L) A4
HE ML 1 TEH w8l . /N T48 RNA P8R KLF2 1)
B S L I QR L O 11 o e =gl
( thrombomodulin, TM) BH 1k ifil /M R 419 NO DL K
R 27 2 2 11 I e 11 41 280 2 395 1 D TG 0 (tissue
plasminogen activator, tPA) FEiki /0> S /IMi
AL VR BE T g v S AR I G A R, i 3R GA
KLF2 D] 1 402 B i 380 1 2TV Tl S 03t 4 41 il
F 1 ( proenzyme activator inhibitor 1,PAIl) FZH AR
F-(tissue factor, TF) A IE TF J& 4 JE 1 ¥%E if
AR IS Bl DR B I DO A AT 4 2R R U2
DA 0 A R R 1l A A 1 R [R] 2P B | $ 0% KLEF2
A E A R BT AR B L T P ) SO ) R Ok e e 3
PPN MR BE I AR AR AP SR S il A Y A
2.5 mEH

WF5R 2B, B AL 13 (oxidative stress, 0S) 5 3
RS HERE AL O JULREZE | 1R A v LA KW s 25 22 Fif
PR Ik A 56, KLF2 38 a3 70 i 7 4 4 (reactive
oxygen, ROS) 17 A T 5 R P A AL W s 1 e 3k ) 1T
RHEPURACER . KLF2 A Z AT, P12 41
ROS 7 A48 22 | 11 200 0 Kl B 4 56 | P Bz 200 Ji O T 3
e REON IR R . WS R, MhIT 225
S KLF2 355 51 Ak 19 i S AL 3 I 6
( peroxiredoxin 6) At FR L, M T B AEE P K2 4 e ROS
K- WD g T A U P R R

3 KLF2 5.0M%%%

3.1 BhEKHEEREL

2f JJK 55+ i 1k ( atherosclerosis ) & I 45 #Y —
PR S RE PN | H B SRR AR 2 K P sl ik B 3R
TET 585 R BRE HIE 10 L K BR A 40 i/ 15 Wk 200 J o) it 4

PR RGBT IS0, 5 | A B Jhk R T i 3 B K A
FEO g R KLF2 335 080/0 5 5 30 ik il
B Ak ASE TR0 RC B S50 8 ik P OGS Dy 28 e I 22 46 £ B B
T BRI G 2 Ok Fe i s AT Y I R At
B, SR B0 B ok A A Ak B 2 IS Y KLF2 7 B A fi
FRNAR, IF H, KLF2 103 & & 5 3P i e v i A8
KATATEE R R BE MV T KLF2 1 & i 5 B
FasEME R IEM S (r=0. 0534, P<0.01) 7 BEHefy
AN P 1 0 B BB ) i, B EOR RoG i
B RN R, B HOR EF ECs Bl S
TEAS 3 P Rz (0] B 431k o0 50 440, 5 40 i 3% e
PRI v 1 48 AH A 25 3 s B 115 B0 TR 41 Y 1
T 2 Jk ok R RE Ak A E R T KILF2 fil 38 1 310 ) 22
TRty B 201 R0k £k DR 1 B4 2 38 I BELIBTT 9% S5 30 8% 114
SRS AT ) B AZ AN BT I A5 P B ) RS B b T 2
ok ke AR B A 5 A 0 L ER T, DT & 4 T 3 ik ke
FERELLIAE .
3.2 BNZE

il A< (stroke ) 73 FR H XU, 2t B3 Bl Y AR A
PR 1 5 B, A5 i i A B S o R S a1 A
AR B  Zhang 25UV BRI A & A IS R
PSR I/ g A 50 I A 9 2 kAR SR I U B
eNOS FIRF /D H1 NO 1A= W F1] I BE A, 1 15 3%
G 000 A5 A4 B4 A I 0D S B A 47 1
BN B R A2 7 AN AL ot A I il D A
Hh B A 403 0 SRR, TR TIA , KLF2 7T LLSR ZU37 S
eNOS FJZRILFFAEHE NO A B, e ff 145 &7 5k | il 3%
SR, A R T AR A e BT S0 v 2 2 I A
Withi, HE R FE 4 B, A rp 2ok 0K & i il o
) PR 7 ] S 3L 57 B ( blood-brain barrier, BBB)
BRI R i — 2 I Y AR R R
i A R R | PR R 38 3 3% KLF2-VEGFA 15538
FE U3 BBB 0 75 BH I AR08 R 41 S8 T ) 5
PEAMRZHZ, U /D 58 5 A o 48343 2% AR ML
WFFEIESE X 5 KLF2 Rl VEGFA #ih )5 'S5 s 1%
TR 1 L Rl Py B 40 e 3 4 R oA T
FRT, BRI 2 b & AR SR 3~ 4.5 he oA B ik fofi D T
B 1 (alteplase ) VR 52 Ml &5 1 AL 2 1 3% IR TT 7
LU (R 1% ol P 32 A A i) T RS
PR, 0 KLF2 {5538 B ER AL 73R 97 G 25 v iy o
3.3 AEIE

Ly I BE ( myocardial infarction, MI) J& H T 7
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AR B kP A8 5P 2E 5 | A o UL 1eF 1] g 1L/ 265 4 T -5
BOO IS, 2 —Fh s BRI pR ™ Ko
UER KLF2 XF T2 i PN Bz 4 M35 58 e 77 Fnekcg.o L
e = CHE 2 7E A MO WUBESE (acute myocardial
infarction , AMI) £ 3 ) Il 7 A W 28 5] KLF2 mRNA
PR BRAR TP BE O WL P B 45840 6 75 0 WL ILAS
5  I( cardiac troponin I, CTNI) O HLFEIAG IR ZE &
1 (heart-type fatty acid binding protein, HFABP ) I
I 1.4 9% R F- (von willebrand factor, vWF) ek
BN BEAEO LA 2R K RAEAR S W) 40 TL-1B (1L-6
PLK TNF-o 32210 0 MR, FIH KLF2 ik, AMI
V5B A B BB 52 0 LRI PN B 45 10 B 35 00
TR IRARR, 1L PN 1 400 J % B B ) 15 5 A 80
BT IRBCA L 0 WURE BB S5 5 S5 1 4 i 52 i
A3 2 R R R) 4T A A RO IR RS 28t
JR& Ry Iy vy o0 WL 98 R[] BT 41 AL 4R T B
DIREREAT ) KLF2 (9380 760 JUREZE 2 3L i1 58
RN B AR 318 52 e 1 A A fe 7, (H 2R A {7
PAERIDLI A A frdE— 2D ST
3.4 LHFEB

0> F132 08 (heart failure , HF ) & — 7 i 22 0.0 1ML
EPRT IRy o PR & S 1 I R 25 B E, 72 2 3K
FEI LA 5 1 & SR BE TR B9 R B,
Kif2 J RIRRER /N Bt PR IR 2 ek R A O 20 R D
bR -IRlFE B A R TR e N, R B0 NI R F
UNG'E ) =R A RN B -3 TR D Sl i
KLF2 /NT4E RNA (19 RGD-J s 4 44 K J50RE 41 1] 375
S B AN R S KLF2 903615, 25 H 7T % £ 35
Wik 7 I 0 R A 5 RS 1 0 2 B R A 1) £ 47 4
FHAEIR  FR I A 18] [ 21 48 A A0 JIUAC I 8] Jo 21 4
AL UL S 2 0 28 A Y FRRAE R B, 0 8 H A 2
AT IEIR I B B, 2R UE S, KLF2 fE B %
I B % A 2 K P F-B1 ( transforming  growth
factor-beta-1, TRG-B1) {9 & it 5\ 38 i # #] KLF2-
Foxp1-TRGR1 55l A ¥ ok FIR il o JIE 2T 48 400 it
R T I 2 25 v e 1 A AR YN 11
SRR YO WLEF A0 RIS K, JE 25 .00 & H AL, Fil
B0 ST B K R, KLF2 38 5.0 1 2 i WUs 4
Ko BEhkiA KLF2 Rk 080/0 5 B 3 ks ik 27 &
S A U N, Bl A2 R 22 3 gl U IR
FLRA B BRI R I e A1) 3 I 26 0 B T itk T
W ZE LA R O R 8 BN A a2 18 P ) v B
B FEZAEA

4 NEERE

Zi LRTd  KLF2 BA PR S SrEibll &
PR LA A I T K A R OO LB R A T BE , 2
LB BKoRAERE AL kA= rp O LR SE A T 50 4
LB 1) S A i JR sk A I 582 W 26 5 Y T R
Z5JRr . KLF2 D0 A8 B (R P 4R A1 T 3 22 10 ik
BN KLF2 B R 01 B RE 5T 02 oK ok BB LG
I MU BT I VAR5 B, i 5 R 7Y KLF2
AR IR BT BE AT R O L8 B TR T B2 BB B9 R
T
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ST TRIM F T8 1Z 2 1 3206 TRIMA6 BF 5% ik J2
BT kEE %k

(1. P [ B Bl o g BE A S S IR ZE IF , JE B PR EE 24 B U B BE 2 b s | B R AR R 2 B3 e N 2R PR A R 2 S,
SLadaE bR 10002152, [ BB 2R 22 g R 2 S0 S o3 i, AU aC RIS 22 58 L B B2 22 ol AU AT NS Rpaim
SEIS SR TR RAFFE 0, JERT 100021 ;3. 4 E E Rl pe i 2Bl rhuy  JbaT 100730)

(#Z] TRIM46 5 o — T K LA = HEEFF (wripartite motif, TRIM) ZXEH 1, B HI4> RING finger,—>
B-box motif ,—™ coiled-coil region ,—> COS ,—~> FN3 Fl— R FLuAY B30. 2/SPRY L5 hE . TRIM46 & i
IR ATHEE PR S S Gt 72, th 2 5 e i 3 58 A B 45 H S EA R R GA K, Genecards
BRI R TRIMA6 16 AR AL 2 ik, HorP I S 6k B . AR SO P 465 44 035 DR S B 1) ) 38 MRE 4%
T TRIM46 A EHTIF 5Tt , FH4F X TRIM46 K ABF 5T AT T 014118,

[X53R) TRIM KW ; = FEILFE A 46; 2T E DA 2k B4 %
[HE5>Z%ES] R-33 [ XEkFRIEAE] A [XEHS] 1671-7856 (2022) 02-0099-06

Research progress on the ubiquitin ligase TRIM46:. a review
based on the TRIM family

SHENG Hanxuan', ZHANG Lianfeng®*, ZHANG Li'*

(1. Key Laboratory of Human Disease Comparative Medicine, National Health Commission of China (NHC) , Institute of
Laboratory Animal Science, Chinese Academy of Medical Sciences, Peking Union Medical College & Comparative
Medical Center, Beijing 100021, China. 2. Beijing Engineering Research Center for Experimental Animal Models of
Human Diseases, Institute of Laboratory Animal Science, Chinese Academy of Medical Sciences, Peking Union
Medical College & Comparative Medical Center, Beijing 100021. 3. Neuroscience Center, Chinese Academy of
Medical Sciences, Beijing 100730)

[ Abstract] TRIM46, a relatively novel tripartite motif (TRIM) family protein, consists of two RING fingers, a B-
box motif, a coiled-coil region, C-terminal COS, FN3 and B30.2/SPRY domains. TRIM46 controls neuronal polarity and
axon specification by driving the formation of parallel microtubule arrays. TRIM46 plays a role in tumor proliferation and
migration and is also involved in innate immune regulation. The data from Genecards suggested that TRIM46 was highly
expressed in the brain, although it was broadly expressed in other human organs. This review focuses on recent studies of
TRIM46 protein structure and function. Future research directions and method for gene-edited animals regarding TRIM46
are also predicted and discussed.

[ Keywords] TRIM family; TRIM46; neuronal polarity; function; expression; innate immunity
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TRIM46 ( tripartite motif-containing 46, TRIM46)
LN, TRE i AR B A, [ P9 A A G SCHRAR
A AR ) SCRR B R A, TRIM46 143 T 22,
AR R & S 5o g &2 1S
FifdRs (8 T RS A CT A S KA R G i
WY OH B TRIM46 J& T TRIM %, i
TRIM & F 57 2 1 i 03 76 20 B J5) 300 4 e i | 4
Ak AR DL K BE 1 T 938 0 24 45 ) B vp 24045 T AR
o eI TRIMA6 5 HADZ R WL 51 5 =K
JEERL 5T Z 18] Y F 5, 4 T TRIM46 1 fie i F 50
Ji& % TRIMA46 4 19 A K B A58 J7 o] 0 - Be i 47
THIHATE,

1 TRIM Ri&EEK C-1 KKk

A= (tripartite motif, TRIM) & 11 i %
IR Z 324 B & IE 80 4>, ¥ B 41 i Ji 19 94
¥ ML T | 3 AL B B G I B S 2 R A )2
A, TRIM K% (X 4 RBCC K JE) A &H
RING 54544 4% ( RING-finger domain ) , Kl ifii 7] LAfE
Iz F E3 EEM R EYIRE, BT RING 54514 5L
S TRIM IR & A — a0 AR 245 5 45
#4518 ( B-boxes domain ) A3 [ 12 & 45 ¥4 3, ( coiled
coil domain) , VA K& 7410 C-Ui 25 #a3ak

TRIM Z 1586 PT3435 # el 114 22 5 ] 43
11N FE(C-1~C-XI) , TRIM46 J& T C-1 .5
JG&,C-1 W5 5 AL 4% 6 A~ i i : MID 1( TRIM 18) |
MID2 ( TRIM 1) ., TRIM9, TNL ( TRIM67 ) , TRIM36
(HAPRIN) F1 TRIFIC ( TRIM46) ., 3 1 BZE 0T
TXEEIE A Y D RE B AH CPNRE . C-1 58 1 B> Sk ]
AMLEH —1 RBCC Z5#93k, 105 P4~ B-boxes , it
fU35 C A% COS box, Fibronectin Type III motif £l
SPRY/B30. 2 #E 45 # i, X 26 5L SR L4y oy 3
ZH . MIDI 1 MID2 [] P54 5 3k 76% , {H 2 F1H A A,
BURIJEMEAR T 25% ; TRIM9 5 TNL $5 R AR, 7] J5
PE B 35 65%; 1 HAPRIN ( TRIM36 ) 5 TRIFIC
(TRIM46) S5 4230, [l =5 43%

2  TRIM46 £ EH#iA

2.1 TRIM46 &R LHIFAThEE

TRIM46 F& F A T AN e 4K 1q21, X Ap 4 N
GENEY , 4t i) & &% 47— N K ) RING finger
ZEFI P B-box motif ,.—™ coiled-coil region ,—>
COS box, — > FN3 F1 38 %L i 1) — 1> B30.2 4514

B TRIM46 2 e — T A B = E Y
(tripartite motif, TRIM ) ZZ & 11, TRIM46 & &H
759 NE IR, 4> TR YN 83x10°, TRIM46 &5 A
RING 8454435 ( RING-finger domain) , R ] GE EL 7%
E3 1z R-8E M D) Rg. DI 9045 # - fiil,
TRIM46 ff L5 TUBB3 #& 1 LA & TUBA4A & 11 &4
MHEAER, KRZECTRIM FH A N 563 C 5 i I
WYTE RING BHESSH , — DB B-box Z5HHll—
IR LS H 3K coiled-coil ,CC) , XHEFR A RBCC
ZERER, & 1 Fi, TRIM46 &4 RBCC 2544, 7k
YLy COS-1 4iiffl I, vl SRS a5 L i, 1-166 &
F IX el 5 T HLAE 1 28 0 30T v il 5 14) S 67, 411-429
A XEPE THSHEES G AEE N,
2.2 TRIM46 HI%%

NS 1 E 08 22 (human protein atls, HPA)
H RNA-seq B(HE 7%, TRIM46 75 76 & I . b
S0 it =37/ [ S NN = = 3
Uz Ik Hod i RN 55k A B AR Gk 2 v R ik
5 iH o TRIM46 7645 i X 3547 3Rk, o i B2 2% |
NIRRT RIS T E DA T SRR
Fik, el IR A XD TRIM46 78 1 5z 41 . Y
ST UZAIE A28 A0 6 TS 5 AN R A AN I A A
e JUL P 200 e 0] 5 200 R I Y R s 928 4N i 45 2 b
AU e 238, L bR 28 41 i A 5 2 LR B A
YR A R 2, TEA P AN AR P, A b 2 hE 40 i 9
Yiififd SH-SYSY ™ TRIM46 Ay E ik m, HWE &
A S IIE R IE B, S TRIMA6 760 28 50 i il 58 i
1 B% (axon initial segment, AIS) 4583k

3 TRIM46 et 5H#H X &KR

3.1 TRIM46 5phig

124, TRIM46 55 g Al e piF o8 /b, NI
R FE, NFVNE B TRIMA6 K& (K 2 48 75 T it g
AU MUCT I, FE AR 1 S e RN 3
SYL R b A HERE Sy R — A R R A —
4%, 2015 4F[E AN HRE & B0 T A8 OIS bR b
ASFD 20 B R AE P %6 35 MUCT-TRIM46-KRTCAP2
AR A RNA T T A =1 83 B 2 4 280 v A 00 A 3]
ZHCA RNA, UL, 598 0 3 IR 4 S B 2 B vh B
MUC1/TRIM46 [ SNP {3 5 152070803 5 &5 4
AR ZIIMEDY . ThRERFSE 71, 2016 4F Zhang
AELUHSE T TRIMA6 J2/INEL mir-1894-3p fHE SE A |
I TRIM46 % i mT 41 i) 2L It 98 20 B (%) 34 5 A
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. BlJS 2017 E XA ENBFsRIE ™ TRIM46 i T TRIM46 5 TRIM36 J¥4I = ML, )5 &S5 T4
LM SH2 4544 45k 1% 2 R W R 1 ( Sre homology 2 MUFENE] FOZHR > | $275 TRIM46 3 vl f i i 5 20 i
(SH2) -containing tyrosine phosphatase 1, SHP1) 3 AL HAE £ F R 20 B O B B AN AR RS . B Y
ik, fE i HCT116 25 & 1 s 40 i () 35 5 Fn iR 28, BF9T4R/R 1 TRIM46 J8 i {2 i PPAR« 72 R ALK
2019 4E I WFFOK FAM72B GNE Fl1 TRIM46 3 JE[H i NF-kB {5530 16 2 55 R 98 40 i A7 5% AL T4
PR RS s N B TG SR Rk 228 ™ 0 e WAL,

R 1 TRIM C-1 V.55 5% 56 DK 2 A B AR BN Y LA
Table 1 Gene function and related disorders of TRIM C-I subfamily members

LA il Yk AHSCBERG S 3Rk
Genes Aliases Function Related disorder References
B2 e () B IS 5 A 2 R AL Bl 48 T i A S R R &80T
T
i T [1,4-9]

TRIM46  TRIFIC,GeneY  Efficient cargo delivery and trafficking in axons, proper axon
I . . Not yet reported
specification, the establishment of neuronal polarity and proper

neuronal migration.

ek w R, X &
e A e S "
TRIMI MID2 SMAEREMEI, i 101 [ 10-14]

May play a role in microtubule stabilization. Mental retardation,  X-

_ , . ) linked 101 ( MRX101)
E3 12 ZE MRS AT e B AT MR vh 5 & Rl S N
R R IR A %, 33 SNAP25 £ 55 SNARE & 41k
BT SR 3 2 fik /N B A 23305

E3 ubiquitin-protein ligase. May play a role in regulation of i

TRIM9 RNFO1 [15-19]

neuronal functions and may also participate in the formation or  Dementia
breakdown of abnormal inclusions in neurodegenerative disorders.

May act as a regulator of synaptic vesicle exocytosis by controlling

the availability of SNAP25 for the SNARE complex formation.

FUIE IGBP1 B AT E3 2 R R B 1k, ek iz R Ak, &

B PP2A £ I BERR BB A AL T Sy 2 PR3P I R I 22 R AL

[ S el S | K= EP S A [ G i o

Has E3 ubiquitin ligase activity towards IGBP1, promoting its  Opitz-GBBB Zi &1

TRIM18 MID1 monoubiquitylation, which results in deprotection of the catalytic ~ Opitz GBBB syndrome [11,20-23]

subunit of protein phosphatase PP2A, and its subsequent

degradation by polyubiquitination. Midline 1, transcriptional

regulator, is associated with microtubules and influences

microtubule dynamics.

E3 2 R P HE A P S R AR 2 R AR A R AR
S 5 Y RS B R R R, T eSS TR S
32K

TRIM36 RNF98 E3 ubiquitin-protein ligase TRIM36 mediates ubiquitination and

proteasomal degradation of substrate proteins. Involved in

JCAKAE

15,16,24-26
Anencephaly (ANPH) [15,16, ]

chromosome segregation and cell cycle regulation. May play a role
in the acrosome reaction and fertilization.
IR BRI, L R R
% LR
TRIM67 TNL None Specific language [14,19,27-29]
impairment , premature

rupture of the membranes.

1 TRIM46 & &5 B R

Figure 1 Schematic representation of overall domain architecture of human TRIM46 protein
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3.2 TRIM46 5#HZ TR

4R B (axon initial segment, AIS) 7E #1220
WM I SR FL A 5| & | DA B i 453 43 0 o < 9
FHEEAEM, BFEIESE, TRIM46 4% 5 & 7 T I I
T2 AE ALS ZEALERE LR 28 el v 0 A8 A 2
HRE T EEDRE . TRIM46 1% G AT
WAL AT A A SR o R T A, DR T A
G TR AR 7 T TR Bk e A 4 TR T 25T
o N A 02 L R H B, TRIM46 5 43 fil
K, B S 32 1, SO A i i i 28 S R R
200 HE HRTET TRIM46 5 [ 78 i 2 41 41
Z 5z el it B AL R B B ST AR
B EL 0 B 2 TRIM46 21 23 %l 2 2 4 B i I ol

b, P B Ak 1 J7 ), W] BE 2 38 i KIF3/KAP3/
TRIM46 %3z 18%5 MARK2 {5 5 X il 28 2 4 B E AT
2SRk O fniEl 2 T, TRIM46 5 AIS HE
TR LSy 480AnkG I NF-186 25 [FI/E T, 2 5
SN AR 2T A
3.3 TRIM46 5EX K IE

TRIM FE5 e KA REAHSE  TRIM46 i [q] £
AT RETE G 8 230 I 18 19 O Tl 9y e EE R A, 3
IR 2H 56 BE 23 BT @75, TRIM4A6 Y B % 1 TR &2 25k
(SNP) 5 IfiL 35 H PR R v AR 57 8 DR R AL 5
— A 2% B D& AR RE TR AR OG, — 00 [ 9 10 1F 5
7R, TRIM46 ) B A4~ SNP £ /5 rs4971101 Fi
rs2070803 59 K f4 B M 2 WD A 560 R T

3 :480AnkG i3 EBs 8 FIAZHBCE &P B BB 1 480AnkG 75 F3UE LA, A FI T TRIM46 45
A TN, 345 G R U8 € )RR AL, B AR E AT S . TRIMA46 45 & U i vl 5
5 NF-186 a4 Bl 358 , 480 AnkG W5 NF-186 7 AIS (0¥ 3

B2 TRIM46 253 5% ) i A 41
Note. 480AnkG recruited Tubulin into the plasma membrane via EBs protein. 480AnkG induced

microtubule bundle, which was favorable for TRIM46 binding to microtubule lattice, and the binding

promoted microtubule fascicles and stable parallel microtubule bundles formation. Microtubule-associated

protein TRIM46 also guide Neurofascin-186 trafficking to the proximal axon and 480AnkG controls the

retention of NF-186 in AIS.

Figure 2 TRIM46 participates in microtubule organization in the proximal axons



P P PR AR 2R 2022 4E 2 A 32 45 2 1 Chin J Comp Med, February 2022, Vol. 32, No. 2 103

JRURR) 38 A R 2R R A3 2k 35 PR 6 W 5t 0 ) sl T
P XSS R PR M ) ) SR XEAR B B ( Clostridium
difficile toxin B) 5 & 18 RAE S EUE TS, " A] LA
B, BB aE & B, TRIM46 1 AE R — 4~ 9 %
FEVEATH - FAEORAMER 5 % B(TedB) 521012
P e, HARHLEIE TRIM46 &5 DUSPI 12 K
1k, TRIM46 R Ik ik M i TedB 755 1Y MAPKs 5
NF-kB 15 5 3% F1 4 5E [ F 1L-18 Fl TNF-o 197
Az 2, TRIM46 i 33k MR i R AE
3.4 TRIM46 5&E|IMIELEEE

B i 988 25 & 4E ( paraneoplastic neurological
syndromes , PNS) , J&— it 5 il 7= 9 AH 5 1) 53 1)
aRE U, WA R A 2 AR L P92 WA R i I A 2 AR
SR A5 AU IV 9 I PRE R H B, PNS 5 A I 7 2K
B IE S ATTES P PUR 2T HUIAR , 17X e i 1A 1)
Rl 2 PNS 12 W0 i3 4% 08 7e s i A T2, i
VLR & B, TRIM46 Uik o] 76 £ Fl il 2 45 4
AEHR R 0 2, H 5 /N 4 B Af 9% ( small-cell lung
carcinoma, SCLC ) A &' TRIM46 #§ 5 % i T
AIS, A AIS 153 8 A BUARTE PNS S HoAth b 22
PR e A MIE, i AIS 55— a4 11 NF186
ORI LEAI #2805 A8 vh A 5]

4 MREE

TRIM 54 FHEA 3 FhE A S5 F ek . Ede b
FJ(RING finger) . B-box Fl1 [ #2 i€ ( coiled coil ) ,
B-box J&: 5 |2 RAE S B DI BELE 438, RBCC 4544358,
WE T SHMAEMRBE RS, CC gifgiike T
B A & EAE MR RAKAIE K, TRIM
EHAEN B3 M 57 R R, BBz £
FIRFE LS L, IR TE R 2R JE T
HIIRem 2Rk,

TRIM46 55 G oAt 3 250, 5 40 B R A 56
S 5EHRNE , S 5EAMZ Z0, S
M RGPPSR ERE I E AR,
[FlfS, TRIM46 H T IF5E K2 R A siRNA ffIR R
ik, BRGNP D RE B S 8 R AL,
Bl = DR g ok sh A i R DR i Bk sh s Y | LA I
I F SRR T 8 () T REARAS B Th e Bk B 4 1
THIRARFRBISE, H I, TRIM46 K3 1 BF5E 7] fig
SR 3 KT WA RGN e RGN U
i Rt o T R L B 220G T TRIMA6 A A g A
ICHIEE BUFARCRIATIE . MEARTFBL L E,

TR IL A d B R A1) 2 TRIMA6 1 3638 50 3% w5 51
YRR T 4 JT i TRIMA6 Fr I fEwFoE, LA M 595
A BY A FHLHIBFE .
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Current status of research on mice models of liver fibrosis
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[ Abstract]

models for liver fibrosis is key to exploring the pathogenesis of this disease. This article summarizes the ten commonly used

Liver fibrosis is an important topic in the field of liver disease research, and the establishment of animal

types of mice models of liver fibrosis and discusses their respective mechanisms, Methods of establishment, effects, and

advantages and disadvantages of establishing a particular mice model. The differences and similarities between the models

are compared to provide a reference for the selection of an appropriate model for liver fibrosis research.

liver fibrosis; mice; animal models
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JFEF A AL r Ak 2 i 2e 50 AF4C i 7 E R 2
FAE M A R R ER A, 5 5 & M
FEAERTJE T B UIAHOC, o5 i B JE T R —
AU DR SR AR A R e S S M S 1 4%
s BRI R 5 A 2 Ak, S0 I 405 5 B0 A oh
FE T (extracellular matrix , ECM) LT | fl 5 5
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(hepatic stellate cell, HSC ) J& H: i 19 3= 4 410 fifg 2
UL VE BRI BE S AL R R S E AT BRI
B, 505 B XS IR O3 3R TT LA KA ECM 7 AR T
(iR D i vl RS D g W 1) o o 1
AR XA B, W 30 I 300 2 - AN 6 5 4 ke f 7 e Sy i
Jees ) RS, ™ 6 1 0 0 . IRt 7 A I i e
TE AR X5 AU PR B 3l W R R AT TR B
G, M0 D i L 2 30 e BRI I 1 i Ak i JR i) ML RN
259, PR 7 R B R A {E
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WH TR &R sh ) EZA KR D
BU7ORKELS R A o il N B
f U B WSRO Y, 5 H b SR
I s N PSS PN~ S ESN N Vi = 3L
FRAAR FEAE Ty 1T 100 1A il 2% I A RS 7 1 1 3
WM IIPFR LT gEA R LN B3, KD
R AR 7 A3 2 R BUM ), (AR J7 s VR M 5 2
B AR AR R SR TR
D5 A — 2 DX, Ak RO A R | IR A5 BE 2 1 T
AL S HONREE . DARRIRAE R SD K
SRR C57BL/6) /N ERUB ) 37 AR 78 Sy 48] . 8 1 I /)N
BRR R 2 114) 4% A SR I R 2T 4k A0 AR J3E 35 L R R 7Y
ZH A I, PSS AR RE /N BRI T2 1 SE 3R Ao

H Al BB FR  AIF 5 B 4 1A, T /D RRUR 7R 1
FHOCHRIE AP WO SCLR A B N AP KT /N R 27 4
MR RGBT 5T, 2 T T 25 44k 19 A R B0 R %, 1
4T B TR R R AL | BRI AL
F LS A

1 HEERZE

1.1 [M& L& ( carbon tetrachloride, CCl,) FS /)
B4 iRE

RE 4T CCl, &—M iy i &) iz
AT ASHEREN FIFA ARz — 0 =L
il & CCl, i CYP450 %Ak BH0E A= BTG 14 A HR
FERLIG AR 40 Y W RE 7 AE Ve A R A ik, 52
55 25 SR n] RE R A R L 4 24 s R) R i AR B At
IR TG BT A (), 0 S B2 T 3 S R i
HAT CCL, kw2 r=, Hd, le NS
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Comparison of experimental animal models of biliary atresia
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(1.Henan University of Traditional Chinese Medicine, Zhengzhou 450046, China. 2. Department of Pediatrics,
the First Affiliated Hospital of Henan University of Traditional Chinese Medicine, Zhengzhou 450000 )

[ Abstract]  Biliary atresia (BA) is an important indication for liver transplantation during the neonatal period.
With the improvement in diagnostic techniques in recent years, the diagnosis rate for BA is increasing continuously.
However, the specific etiology and pathogenesis of BA remains unclear. Related knowledge and research models for BA are
still relatively limited in China. At present, the BA models are divided mainly into three categories: drug or poison-
induced, mechanical biliary tract ligation and rotavirus-induced. Among them, the drug-poison-induced BA model is
selective to the bile duct, and there are still many unsolved problems. Although the method of biliary ligation causes bile
duct atresia, it is inconsistent with the onset age of BA in the real world. The rotavirus-induced bile duct atresia model is
widely accepted and is the main research model at present; however, all of the animals die before the formation of liver
fibrosis, and this model does not fully reflect the disease progression process of BA. The rotavirus gene recombination
method may result in liver fibrosis and is a promising model because the survival time of the animals is relatively long, and
the model more closely relates to the actual pathological process. In general, BA still lacks an ideal animal model that fully
conforms to clinical practice and reflects the development of clinical disease.

[ Keywords] animal models; biliary atresia; rotavirus gene recombination
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Advances in the research on immunosenescence that affects cellular
immunity of periodontitis
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[ Abstract]  Currently, many countries have rapidly stepped into the aging society and the elderly population is
growing sharply. The aging process is accompanied by a series of changes in the immune system, which is known as
“immunosenescence” and leads to an increase in the incidence of various infections and mortality from geriatric diseases,
increasing the demand for healthcare in all counties. Periodontitis is chronic inflammation of periodontal tissue caused by an
interaction between pathogenic bacteria and host immune system, which has shown a rising trend in vulnerability and

periodontal destruction in the elderly population. It seriously affects both physical and mental health of the elderly and
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increases the medical burden. This article reviews the effects of senescence and immunosenescence on periodontitis,

especially the effects of aging on immune cells, which include innate immune cells and adaptive immune cells, on

periodontitis.

[ Keywords] periodontitis; immunosenescence; immune cells
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H: (1) :PMNs SEEEFF GRSl AL ROS L BT IK | 2 FL K fif g AP B NETs OB, PMN . P80 A1 ;
PRR AR BISZ 1485 (2) : Mo A0 L ERAE FH AR MR JR 1209 PMIN; 70 Wi 51 A1 38 S5 HEA T 223, O H. 43 WA 440
T A T e R RN T, Mo I Ak M1 BRI M2 B, Me: FLMEARNE; (3) . DCs ARG BEANFRBL 53
pDCs FIl mDCs , i3 S50, I T 2Bk AN ; (4) - A0ffE T 42 TCR SHUSARTL AR AT, M5 73 A6 2808 T
RN, H 2 B B I RS R T E A AR T AN T ANMUSEAUR 73S CD4 T AN CD8™T AL, Herh AEdT
R BANMIYT] T T, CDA™T 485346 Thi Th2 Th17 Tregs AN MIMERF ; (5) : B 4MLE i BCR HUERBII I 1.
LIBLT T A, WS B AL A AR T 5 B AN 2T EORIUS Ak R SR AR AT A2 B 4R
1 S 2 X S5 B B A

Notes. (1), PMNs are recruited to the sites of periodontal infection to against bacterial by releasing ROS, antimicrobial
peptides, proteolytic and forming NETs. PMN, Polymorphonuclear leukocyte. PRR, Pattern recognition receptor. (2), M¢
phagocytize the apoptotic PMN through pinocytosis and present antigen by phagocytizing pathogens, exotoxins, etc.
Meanwhile, secrete cytokines and chemokines. M@ can be activated into M1 and M2 macrophages under the stimulation of
pathogens. M@, Macrophages. (3), DCs can be divided into pDCs and mDCs according to different function and
phenotype, which capture, process and present pathogenic bacteria to lymphocytes. (4), Naive T cells are proliferated and
differentiated into effector T cells through TCR-antigen interaction. Most of them are eliminated by apoptosis after clearing
pathogenic bacteria, while some of them differentiate into memory T cells. T cells are divided into CD4*T cells and CD8*T
cells after maturation. Then, CD4"T cells are further differentiated into Th1, Th2, Th3, Th17, Tregs and other cell subsets
by activated with antigen-presenting cells. TCR, T cell receptor. (5), B cells are activated and promoted to secrete
cytokines with the help of BCRs, which capture, process and present antigens to T cells. After the stimulation of antigens,
B cells differentiate into plasma cells and memory B cells.

Figure 1 Mechanisms of immune cells defense against pathogens
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Table 1 Effects of aging on cellular functions in periodontal tissue

PIES F AN M FEREXT PR AN N D RE 52 1)
Subtypes Major immune cells Effects of aging on immune cellular functions

M k) )
PMNs

[ER: i)

Macrophages
S KA G P

Innate immune system

Nl

Dendritic cells

(1)L 545 (2) TR PEREAR ; (3) WA ) B EAK; (4) ROS i %,
NETs &Z#i .
(1) Excessive collection. (2) Reduced chemotaxis and accuracy of migration. (3) Decreased

phagocytic capacity and efficiency. (4) Excessive ROS, damaged NETs.

(1) FARAE R Z 4 5 (2) B0 3Z 4440 TLRs THREBUIE 5 (3) BEmmEa Ak A 7 2 DR - 43 0k 5
(4) PR SR BERTUE ; (5) BiE/ b/ AR R

(1) Impaired pinocytosis. (2) Changes in function of pattern recognition receptors, such as TLRs.
(3) Influences in secretion of cytokine and chemokines. (4) Changes in antigen presentation

pathway. (5) Shifted pattern of infiltration/ differentiation/ maturation.

(1) pDCs WIRESZHUMELLLI D ; (2) TLRs PIREMFIASZA ; (3) FFUERE SIS ; (4) LC HY
LT R, B SRS H B B R BE D

(1) Impaired function and reduced number of pDCs. (2) Impaired function and expression of
TLRs. (3) Diminished phagocytosis. (4) Decreased the density of LC and reduced number and

length of dendritic structures.

(1) ZhHE/EIZ T AL BB 5 (2) TCR ZHEPEREAR; (3) CD4*/CD8* T 41 iy Lb i i 2%
(4) CDA™T AR I AN AT R N T2kl s

(1) Changes in ratio of naive/memory T cells. (2) Reduced in diversity of TCRs. (3) Changes in
ratio of CD4*/CD8™ T cells. (4) Imbalanced differentiation of CD4* T cell subsets and changes in

(D) PR IIRESZ R ; (2) HE/ A B A0 Mgt 7 AE A SF DD BE UL ; (3) Bk 2 4%

T 40
T cells
T M B
Adaptive immune cytokine expression.
system
B A b RN,
B cells

(1) Impaired antigen presentation. (2) Changes in number, differentiation and maturation of
naive/memory B cells. (3) Impaired antibody diversity and quality.
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A= WD, I HANE B B4 I Y AR A7 36 PR 7
B 4L fL A+ ( B cell activating factor, BAFF) Fll
W SH SR (A proliferation-inducing ligand,
APRIL) 7E I 3% rh R BKF AR, 51 B 40 AH 40 i
FIAS A B UL S FERE ) R R, AN B 40 i 77
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PENE . BHAERSHE K 1012 B 4 L HJE [gD " IgM”
CD27"1gM icZ B 4fi i WY i /0, IR A 5% 4 il 7>
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IUAEAE R AT A WAL SURN 247 JH R 40 B 4
JRLFRSR A A Y R PRI R A T U, RZ2BUR L S
A A/ AT REA G, o 5 e e BRE
ARG,

B 20 i 3 5 7 A AR Oy 1 (ARl e B AR
) 2k a8 sh R e 5 PR 3, 78 4E & H o0 ((germinal
centers, GC ) i i /& 40 g & M 58 28 ( somatic
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ARG T S BR A ) (Tg) BB AR DA Ry Al AR IX
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M2 microglia promote oligodendrocyte precursor cell differentiation .
an effective therapy for stimulating remyelination in multiple sclerosis

LIU Li, LI Qi, DU Xinke, RAN Qingsen, SUN Lidong, YANG Qing, LI Yujie, CHEN Ying, WANG Yajie,
WENG Xiaogang, CAI Weiyan, ZHU Xiaoxin "
(China Academy of Chinese Medical Sciences Institute of Chinese Materia Medica, Beijng 100700, China)

[ Abstract]  Demyelination and autoimmune chronic inflammation in the central nervous system are the typical
pathological features of multiple sclerosis (MS). A range of immune and nerve cells participate in the disease process of
MS. The regulation of inflammation and remyelination is mainly performed by microglia ( MG) and oligodendrocyte

precursor cells (OPCs), respectively. In non-repairing lesions of MS patients, an imbalance of MG polarization and a
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failure of OPC differentiation are likely to contribute to inefficient remyelination. Previous researchers have emphasized that

these are independent functions. However, it has recently been reported that MG polarization is closely connected with OPC

differentiation, an imbalance of MG polarization can inhibit OPC differentiation. Conversely, OPCs can also interfere with

the inflammatory response of MG. Taken together, interactions between MG and OPCs form a holistic entity and function as

a crucial mechanism of remyelination. Currently approved treatments for MS mainly target the aberrant immune response,

and are able to improve the disease-related symptoms but do not cure MS, particularly intractable secondary progressive

multiple sclerosis ( SPMS ). Therapeutic strategies or agents that promote remyelination remain under extensive

investigation. This review summarizes the interactions between MG polarization and OPC differentiation, and provides

strategies to overcome the failure of OPC differentiation by attempting to rebalance MG polarization, which will be beneficial

for the development of demyelinating diseases including SPMS.
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Figure 1 Polarized M2 microglia promotes OPCs differentiation and remyelination
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[ Abstract] Skeletal muscle dysfunction (SMD) is a common complication of chronic obstructive pulmonary disease
(COPD), which usually causes a decline in exercise activity and quality of life. Mitochondrial injury is one of the main
mechanisms by which SMD coexists with COPD, and injury is mainly caused by oxidative stress, energy metabolism
disorders, and abnormal autophagy. An increase in mitochondrial reactive oxygen species production leads to oxidative

stress and decreased mitochondrial biosynthesis, volume density, and mitochondrial respiratory function ( respiratory control
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ratio evaluation ). Decreased mitochondrial membrane potential and ATP synthase activity and excessive opening of the

mitochondrial membrane permeability transition pore may result in mitochondrial-mediated metabolic disorders. Severe

oxidative stress and systemic inflammation can trigger abnormal mitochondrial autophagy and accelerate degradation and

clearance of mitochondria. Traditional Chinese medicine ( TCM) has obvious benefits in improving exercise ability and

quality of life in patients with COPD. With the in-depth study of TCM in recent years, TCM has been shown to improve

mitochondrial injury after treatment of COPD-induced SMD. In this study, we reviewed the relevant literature and

summarized the relationship between mitochondrial injury and COPD combined with SMD and treatment with TCM. This

review may provide a basis for further research.
[ Keywords]

Chinese medicine
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SMD) J& COPD 1 3 52 BR A9 3= 2 S [ K v L 1Y
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WFWE5 T COPD & LA A 7 (L,
I IINAE ~F Rtk A/ 550 L7 b ST
& o« ( peroxisome proliferators-activated receptor,
PPAR-o) AT L4240 ROS #Y4E B, PPAR-o #2877
A RE A0 4R Ak IR, O AT A T AR S IR 3



P P PR AR 276 2022 4E 2 A4 32 45 2 1 Chin J Comp Med, February 2022, Vol. 32, No. 2 135

(uncoupling protein3, UCP3) J& K M 48 ROS (1) 4= i,
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ATP $5UFE ™ 5, B5 5 F N L, il R A =0 Y
LRRFL R R B 1Y Ca™ B, R 12 7 S AL N TS
BT, 2 008 4 0 A B3 375 P %% 82 L ( mitochondrial
permeability transition pore , MPTP) HOFFL , R AL
A IK , LA B MMP (1352 Rl ATP 55 i1l o 0872
HHILERLAR ATP B PE7E COPD 5 Jf SMD f
F R, S EEORLR B e M R AR AL T RE
Rt | B0 = BERRIGER , ATP A WA A2, 7F 1M BEL A5 AE
LR N REYE AR B ULz 3Ry E R BE RH AR, OF
— T COPD f 35 B8 UL 7 Bt F7 i staR =7
HIEHW A, COPD M35 B i ILAORL K 7™ —
HHY ATP F 2H AL Z 1Y, M7E COPD B#E 1Y
LML T SUAEAE SR AS J2 19 0], f T BT
PEAER , InJE SMD fik > PR, Lok A g A
TS COPD B B iz sh A B &2,
1.3 ZHEBERSE

I W — PR g B8ORS 9 2 1 o o A o e
H OUUZ B 4 B A R W 760 4 200 i b 2 O ) £ 1 s
if g 5 ) oA B I 0 % 30 VS T A AR A T R A 52 40
T RE R0 (1) SR04 38 Tk ZRE AR W A 40 i vh BiE
BR1P TR AR LA AT AR — R R SR B
AR EREE RS YA DI RE IS I A ZORLIA  TE 4R R
JIL AL 1) Bl 285 57 f T 2 BB PR ) Bk i
I T AR A R A SR AR, 7R 50 s AL 1
RN AR B R Y BRI R A KO 1Y
mtROS & 7 & % UL 40 i 1E 5 95 Bl 3w,

mtROS 19 5 5 1 & 23 5 BUR AL I3, fik & 5o B A
Wi, 33X S it R O N LT 42545, COPD f#
FEER UL B YRR B 55 L PR 25 4 R 2 R A Y
FEERREEA Y T A I T 4 B RAE S
5B B LR AT B A W, T SR R A P A
W/ IR COPD HR 3 B AN L kL AR I 5T
R AEEACRCIRAS TS, B 8% L A WK 1 34
SRR e AMI LS (A e g 0 I PRI IT R
COPD & A WER IS5 WA 2548 KD BE ™ B i
SEIEAHDG, SR KR A T A8 FEV, /FVC [
fHFRE

COPD L b4 FI Wi ] g 52 PTEN 5 5
1 ( PTEN-induced putative kinase 1, PINK1) /1[4 £
FH (PARKIN) i - 3, — BEoh R AL 20T
B, PINK 1 5 NG P RS o B ki AR S BE, SR Js
¥ PARKIN M 51 53] oM 1k i ki fA , fih % A
W, fRi S =2, PINK1 F1 PARKIN {3 [ £ FHAG: ) £&
R LA, bRICZ 0 I LR I fih 4 2 ki A
W7 HL R K R R T B F FL B & ( voltage-
dependent anion channell, VDAC1 ) ¥ % iR 1t 7£
PARKIN /-2 4 [ e 8 2 /E H , 72 i 72
H ISk B 1 P62/SQSTMI 75 T 4 32 401 iy 4 i
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[ Abstract)

Chronic kidney disease (CKD) is prevalent worldwide and represents a serious threat to human life and

health with a high morbidity and mortality. Currently, there are no effective curative therapeutics for CKD except

hemodialysis and renal transplantation. Stem cells, which are able to self-renew and differentiate into multiple lineages,

have been explored as a potentially viable treatment for CKD in recent years. In this review, the potential applications of

three types of stem cells for treatment of CKD are briefly summarized, including embryonic stem cells, induced pluripotent

stem cells, and mesenchymal stem cells.
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Table 1 Comparison of the advantages and disadvantages of three kinds of stem cells

i1 Pesi 735 N g 275 30k
Cell type Advantages Disadvantages Application potential References
KT E 5 T o3 B 35 575 e e I
PEAR ; e A0 MO FH B ST B A2
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stem ce
(MSC) Promoting cell proliferation,  specific tissues and organs, and it is  the repair and regeneration of organs ’
) repairing damaged tissues, anti- easily affected by the environment, and tissues.
oxidative stress, anti-fibrosis, anti-  which limits its therapeutic effect.
inflammation , anti-apoplosis
regulating immune response, etc.
BATAfett, TRIGFAE T, (R S S A e U T D
e LI
JHRIGT 4 i . e - L B TV WU R 5 A S HE R nomEE ’
. A, . TR, [ 32 -
Embryonic o o . X Restricted ~ sources,  whether to ) . .
Totipotent,  infinite  proliferation . . . Form the cells and kidney organoids of ~ 35,38-
stem cell . L i standardize research, ethical issues. . A T
capacity,  maintain  a  highly . the kidney lineage, which is used for  39]
(ESC) . . Form  teratomas.  Transplantation .
undifferentiated state and a stable | L transplantation.
o immune rejection.
diploid karyotype.
HIRHIFE S5 L BE )1 5 ESC ek
AR s RS JCRRIG A SRR iz 3kt s S B b
s o PAgGogiabi TR R TR M
BREW TR e, o s 1143
RET-4np Abilit of self-proliferation and TR T 25T AR
e Y L . P .. TR iPSC WURANm ; BUR M, Formation of kidney organoids for the
Induced differentiation is similar to the A . K . [ 40 -
. . Reprogramming iPSC is not efficient. study of kidney transplantation.
pluripotent characteristics of ESC. It can ) . . . . . . 45]
o . - K There is a risk of tumor formation. Construction of kidney disease models
stem cell proliferate indefinitely, have a wide for the devel. t and evaluati ¢
(iPSC) range of sources, and avoid ethical or The cevelopment anc eviluation o

issues such as embryo separation.

kidney drugs.
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