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Fig. 1 The basic structure of liver tissue
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Table 1 Hepatic cells of transgenic mice with fluorescent protein labelling

F1 RAEBRCHIATIE R AR R/ NR

Yl RS54 Frid i 5 R SR
R R0 glial fibrilary acidic protein (GFAP) GFAPCre-GFP #£ 3 [X /) i fig 1 471 Q-HSC, [40]
(quiescent-HSC) {E AR C HA A, W E A A O 5 4

AT B R 41 i (HSC) lecithin-retinol acyltransferase(Lrat)LratCre-ZsGreen. -Tdtomato PA &% -mTom/mGFP [41]
FEHE DR /N BR R BE MEAR 1D 99% 1) HSC

b 75 41 i (KC) Clec4F-specific knock-in mouse B6-Clec4ftm1Ciphe {7 KC-DTR-YFP % 3£ K /)N R g [42]

HEPEFRIT 95.5%01) KC, £ human diphtheria toxin(DT){F F T 7T 455 4 51 B KC
NKT 41l CXCR6-EGFP #3: [H iR B8 AR ic 75%~80%H1 NKT 4 i [43]
ek ey el LysM-EGFP %% 22K/ i [44]
HIZ 3 IR SR AR — S A B R A0
ERE e sl C57BL/6-Ly6g(tm2621(Cre-tdTomato) Arte) & #% Catchup™* #£ 5 K] /] i, [45]
AENB IS SRR T 98% M1 Hh ks 41l
HZ AN CCR2-RFP/CX3CR1-GFP #H:[H /)N i, [46]
AIFRIE CCR2CX3CR1"Y B # CCR2CX3CR 1A [F] 2 7Y 1) S 4 ity

/R CAG-EGFP #3:H /N R [59]

TR, 54 A /MR SRR K %5 51
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=07 R
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ROF o R L R R SUR (EE . W 2a;

Ao d

8. & 2b). XFHURTTE T ARS8, e
AER, HB TR, SAEHT 6h
DA I — IR PR RN R % . Bt 6 h J&, Bl
FR) IR A BIORAS K R AR DA . iZ 3l MR R i 4 %
H 1% 0 3% v 2 %% Heymann 25 1E JOVE™ 8 #&
Pedro E Marques %5 7E Nature Protocol™ LA J Liane
Babes %517E Methods Mol Biol® L & A7 (15256 L B .
b. WA MG E OB, HHA == K¥
Koji Tanaka [ FASHAC 11 AT UG T /) BRI DR /N R A
AR A, i ] R K e 2R, 5 4
FRIATL G A3 BA PR B 28 Ak b [ o JHE (1] 2¢). 1% 7
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Fig. 2 The window model of liver imaging
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201720020039.9). ZHU& & 455 % 1& 1 1E B A
BB RE R, AT AR 5 M & T 1 AR R
BE, IEARITE BSOS TR T — PR AR BRI B
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Y, CABOKSFIRAT RS o o PSS 2 Th AT — AR
ST

2 TEUKIRIR R 7E BT B R J B b AT 3R P Y
[z F

2.1 MERFEBREARERBREGHR

Ji e 7 7% ) AR B (B WA . i ERCE B )
R FEMR R AT EBERE. HA=H K
Tanaka [ BN B XU 7380 F1 4 S A o Wi 48 =0
RAE E BE R (an i 2¢ s, HARLFIHES:
P2007-129723) b 1)/ BT 22 W3R4T W& AR B A, ik
AITKs 2100 AR I8 41 68 % 6 a1 1 1 B D8 M 30N IR
P 19 K W 5 40 P (SL4 B HT29) 48 fi i i 21 3R ik
gk 0 % 6 B [ (EGFP) 1 C57BL/6 %% % [A /) f
[TgN(B-act-EGFP)Osb] 14 A JE B i Jgd JiF 5 A% 15 71
SEHT R A A AL B I R 1Y) v o R (A
ST AR TSI g g B, EE
SRR ST SE 1 h PR O R S 2 e R A
2 h JE i SE g MR 4r i iT B, 7E 24 h JE 40
M52 FR 2% B IR R B, FF FLR I SRR ELRE
TV 25 RV 75 4 A 8 DX ofR 28 o B L 3 o 4 i
PEI A 75 2 L 1T B 2 e W T I 52 P 4 .

iR i #e e — A2 D BRI R LS SR A e
IR A % . FEPEIR R AT . HEAN
WEIHEMME R M S A, A, MR AR
M B NGB E KRR (BERET
500 wm)i A ZBEE . N TR A RO A A B
R A KB A B 25, TR B R AR B
PERGHAR. 2 BEREAR SR Jacco van
Rheenen 1 BAF) A Leica TCS SP5 AOBS XUt T ¥4
FeF I BB AT 7 4 2k AR G T A AR A
FARBN RFATEARBAL, AT 7.5x10* NFRIE
2k 4% )% 5 [ (Dendra2) 8L 41 4% )% £ [ (mCherry)
1) 425 i e 240 . 8 T3 S5 38 3 A Y fE M CSTBL/6 B
BALB/c /N AR N Mg I 46 %, AMUERA T #%
FEIt i MR — [ B A Al A Kok, TE E
& W52 B R ST L 14 R i — AN B3R
FAAN iR 20 v AT I8 S5 250 N i BREOR N 4 B
e “ TR 7,  “ PR JAE 4040 2z [\

oS RE, TE AR T BRI BR X Sk i B
AL . dhah, AR B RS C 0I5 U73122
O] “PRGEERS R R LI R I B AR T A ek g
M. TR, RERAERT TR
HP IR A IE R, T REED B0 AL R A R
U,
22 2MFRGREREMBGRR

SHE ARSI P RFREL I . FFAEANAR . 4 1A
G ST TR 9T, RefS N2 5 1 IR
{5 (DILI: Drug-induced liver injury)$g fit K & Ft fith 52
6 % . Gustavo Batista Menezes [4] BAFI45 /)N B, 1D
JI. APAP(200~500 mg/kg)#4 # /)N §, DILI B, /)
B 7E A8 AT 10 min & ik 7 55 9% 0 G okl BT A
Sytox Green Fric 4f o /b DNA. L P4 5 (PT) #x ic
JEAHE . PE BY FITC AP Gr-1 HiihbsiciE R
A LysM-EGFP /) B A U P A 1 A 1 20
PE 8 X 1) §1 F4/80 i #4451 KC 40 il . Alexa
Fluor-555 {5 Ik 1) 40 58 M 88 11 B P04 A 10 9 14 2R
F. O B3R R AR B R AT VAR R
A MMEERKIN: 2525 6 h 5 I L8 5 bk N
7 —Z DNA; fEMH R fE(12~24 by, JHFIE
BRI BAWT K, I RSO E K DNA, i
PERE 20 5E 171352 31 DNA B4 X, R EGE
JE KB AT .tk Ah, JE T R K 5 10000
DNase [ 78 B AT if % (1) DNA 835 F) | TLR9
B/ BUBEL BT TLRO X DNA (3R 5], &K T
RGMERAE . PRI FA 55 L4545, I B BT
It DNA %2/ DILI &Jw ALl 8 — AN B ke fiE, I
HLBHLIr 4 R 4 % R G5%F DNA FH 51 AT fE o — b
A ABRNRIT TE.
2.3 BIMRFRGINKE

TG 5 R TCE 2O, HAFERAM. K
I B RN . R P A5 A% o P G R 5 445 1)
R, A AR T I IG B 4 9% 0 A
E L, HLE A R B R8T I B S A
AL BB AR . R RN BRI B R R
BIH—ANN, BT 2 i IR, 7R
RIS B b 22— 30 G 4l sk, 78 P i
—MAEFRA(0.022 + 0.001) mm® HIFA% A5

HH PR 2 M T R A S5 B TC TR AR B,
BT E, HEWraes RHgififi. Kubes [
A O5%sF H P A 20 P LAY w1 4T S ANE R EAT T
BT FT. A AT LysM-EGFP /NG, Rk
41 = K3k EGFP(IX 7 EGFPPY [ 4% 41 il Al =
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R ALY, B 7R H AN R 2R s DK S (3l
Alexa-fluor 488 $i Gr-1 PUiARFAEH PRI, 75
/0N BRI 2R THI % /b & PI SRR AEIRAEA0 D, @it
KT Alexa-fluor 647 BRI H A4 MG A & H 252
JHE L. SR FH B4 2 8 =X T i 1 B 28 ) P A 2
15 B L SR AR BB UL 8 B I IE 4% 30~60 min P,
PRI BT 4R B P 2B M SE B i i b, I HLE
A s R 2 F R B I (MAC-1)5 14 R7 B AR 41 i )
b 437 1(ICAM-1, endothelial ligand intercellular
adhesion molecule-1) 2 [8] ) FH B AE H AT 105 ik
Ak, IR FE 41 B BE T ATP 336 Nlrp3 78 JiE 14,
FERFE R R S s B e, 29 77.3% KI5 B
[ HR PR AH B AR 2~3 h B[R] B ) AT #2240
il s, FHIRIEBIATEAM X 3. et 5 R G
TR T e M 4 i A B A4 P R A M P PR BEE A )
) 7125 TR

TE BT A AL SR, % A BAR H [ A 2
A DBR IR A ORBOE | AAR L ER™, RIAE
T MR Zd R g, Rt 58 7 % 45
AL, PATHRERSZIAMAE . FEON IS B A i
RS . ARRRE, THRIXEESE, ©
TIREBA BRI A AR, I, V2 PR
L3 [ BB NI R, A — AT LRI
AR fE i ¥ 12 B JF I CXCR4 (C-X-C motif
chemokine receptor 4)b8 5 1 N\ Efifi, 7E8 5L rp PR
NPT

Kubes [ B 5% A JG 1 457 473 53 280 s 37
PR AR AT T/, ILE AN R
B E DA AR, e R R(CCR2"Cx3crl™)
AR 7 (CCR2™Cx3erl™).  7E [A FERIMEAL R, fif
H Alexa Fluor-488 ¢ # Alexa Fluor-647 &1k (1] 4T
CD31 Hifhbric i SZ A B 4001, LysM-EGFP %%
PR/ B ARG ) R M RLAH L, CCR2MP/Cx3er1 9™ %
BN bR IC B A 4L, A Sytox Green BY
Sytox Orange 5, PI A icl FE4H L. F) FH % 4 45 B It
AR N B WS B NE 4 8 h sk A CCR2"
Cx3erl™ LA MRAR S B 0L 1L, BDRERRLE
F 24 h; JFH 48 h ZJa X REAH L 2 AE 5 AL s N
fie % A CCR2YCX3CRI™ % & i 4% Jy CCR2“
CX3CR3" i8R P A7 A0 0, W] I e ] 1 I 4%
ANt T R A A2 52 R AR B

3 FHiESRE

S H AT S22 SCHROM 22 0 130k S U4

DA B 3 FL IR AR UG IR T R 8 i 1S 2 R 2 4
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Advances in Optical Microscopic Imaging for
Visualizing Liver Immunology In vivo®
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Abstract Optical molecular imaging, which greatly promoted the development of immunology, is one of the best
methods to investigate cell morphology, movement and function in a complex regional environment in vivo. The
liver is a vital organ for maintaining body’s metabolism and detoxification, and it as an immunological organ.
Understanding the basic feature and function of liver immunology is significant for prevention and treatment of
liver disease and associated systemic diseases. Visualization immune response under physiological or pathological
condition in vivo, providing spatial-temporal and dynamic information of multiple cells involved in key events and
their interactions, can greatly enrich the knowledge of liver unique immune response. This review will focus on the
current liver intravital imaging techniques and methods, and the application of optical microscopic imaging
techniques in liver immunology, such as multiphoton excitation confocal microscopy and spin-disk confocal

microscopy, and future development directions and challenges of in vivo liver imaging are prospected.

Key words multiphoton excitation microscopic imaging, spin-disk confocal imaging, intravital abdominal
window, liver metastasis, acute liver injury, focal liver injury and inflammation
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