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[ Abstract)

Micro-computed tomography ( Micro-CT) is a non-invasive technology that is widely used in animal

experiments to assist in the detection of bone, lung, oral, metabolic, middle and inner ear diseases, as well as tumors, and

in other animal disease models. The technique can provide diverse scientific and reliable imaging data for animal

experiments and has accordingly become an indispensable experimental method in animal experiments. In this review, we

introduce the imaging principles of Micro-CT, review its application in the study of animal disease models, summarize the

limitations of Micro-CT technology, and consider its future prospects.

[ Keywords ]

Conflicts of Interest; The authors declare no conflict of interest.

1895 4F Wyl ZAC S AL T X S If4naih T
Sk XLt B B RN WA & SO S
Bk T B = 4ERIRRE I CT R, =S,
CT BRI G C s 7B Tolk Rl 52
B 22 A I FRLA TS, 5 IR, S 2
FATIATR, CT R SGEHT AL Ry AN R 267 i
Jig CT B3 CT 2, CT $AR—H IR SFZH Ik,
PURCRA PR o B 2 B H ORI S5, A
A Z R TR RBETE (2 W AT ) | e TE I

Micro-CT; experimental animals; disease models; application; technical defects

PRATHITSE o K 45 56 A n] st 9V T H AT A A9
it B AL W 2 49 R ((micro  computed
tomography , Micro-CT ) 7F Ilfii R Fif Jt H: J2 20 95 s #52
R T SE N RAESR TH S Y IR B HOR (2 22y
Wy Rl PR 2 A LA K B 3 1 A 5 4 R A A
JEAETT T T BRI , AS SOREAE R 2 A
2 Micro-CT UG FHEA S A BL At |, B 5 MOAS [] 9=
o ) #A B2 2R £5 Micro-CT A Ilfi PR AT /1N 0 ) F 52 Hh 4
HLARIE I B85 Micro-CT AT i I (O PR AR, B 76 B

[YEEE ] Wb, 2, Wi, BB SCI8IW , BF9E 77 [ : Micro-CT W FHAFSY . Email :373754365@ qq. com
[EBEEE ]2, o, W4, #0%, U5 0 ) A BOR HLH] 5 %8 WF5Y . Email : 1ibei2381@ sina. com



o [ S B Bh 2 2024 4F 5 A5 32 5 S ] Acta Lab Anim Sci Sin, May 2024, Vol. 32, No. 5 677

T b S AR X — 4R
1 Micro-CT FRIERIE

Micro-CT B %R 4 . # CT. £y CT al fif Ay
CT, FZE iy X-5F IR R i 2 1k, o 15 s 2 2
SR XS S R ZE B A o JT B SR AT
JHE e RS, I Fe AR AR R o A T 5 % XS 4 W S 38 1
ANTa] TR L3 2k K5 AR 2 AT o R 4 422 1 )
MR R LAT S e U 55, A AE s L2
P B R/ INAS— IR, 7E Micro-CT Hr, BE
(1) JAG % B 32 A i T JC 2R o3 1 7 91 R T 3R 2
()25 52 0, J6 3R B3 1Y 7 81 88K, Micro-CT i (1Y
ARG RE B ALK T R4l HoAth 1 2
2 UL 22 B OR, HO AR S HA A 2 2 1%
XA B B, PR, 2 T ik — R 3, S s Y
AP LURN 28 B AE Micro-CT -8 n] 52 B H AN [A] 1)

BRrEs 3
%E/‘?f ]o

2  Micro-CT 7£ A [5] 3L 36 Bh ) f= iR 4R
B Ry Rz A

S A L T AR B BT K
E IZWT AR AR E R OISR B R
W), XL By E B T B2 25 Y 5
= A LA ) T 5T, AR 1) S 58 B ) 6 4 I D 2
FEANRKIE R L BB, TR
SCEG SR CT #2A%, AN 42 ] 1) Micro-CT H
PR AT PR T IR B BOK 2, BE A 7 A IR
FEAS (R FITHE T 375 BT A S22 BB AR 50 A0 B W 225 4, 78
SEES BB T TR 3z
2.1 BEREFRED

T Micro-CT 455K A T R BE | X 20 273 ) 1
BRRSE IRIHE Micro-CT 7B B850k B BT 5 v i
FAT 3z LAY BB 85 08 19 12 W 7 T 28 30 o
FIRCR . % 2 523545 B Micro-CT 5 AR SR 5t
B PABE TR g 3 ST A 0 S5 s e PR 2R 2 AR R BN R
JEE AR A &, I & B/ B B A A i A e 5
SRR A O T T BOE R 5 W
KRB LI , Micro-CT 72k B W85 Zucker J8 Y
(ZL) KA, Zuker # /R HE B (ZDF ) K BRU7E
Bk FIER | 30 v T i e A /N SR AR R i B
REEATR, B /N 40 B B Wb 25 T i () e 32 5 6 3 A 5T
TG, B TR R B, Ak B8 i
AR A 376 it i s A ) A AR A5 B Micro-

CT P 2454 % M PRI 11 T B s BT T A58, kR
1B I FH R A5 o W 245 S ZE T K B e B T et S 245 3K
M AR T 3 0 db/db /N B B, HOE AR
OYER B/ INGEBCRE B /N R S R N
O BE N DD, B RO W R TR — 2
TEAKTHR 7B AL Y A A p B 5T N B fE B Micro-
CT AL BN AS X FR 7 T SOAFE M 1 100 A 44
LR 23 ) TR U i, T ELAFE A 2 A
FLIBZE Rt 2= A SRR B AE " RS R o, R
AF 5 ) Jgi 1R R 0T 6 R IR T AR, 5 N B
R N B A FE AR A4 R A ) 2 JRl 2 6 1) 28044k
W P ZE TR IR 0 U R T B B 2% DX, IFA5 B Micro-CT
BRIV ) ZE M BR R s RN (E L Bk =z 4,
Micro-CT 4 W FH T G I8 B8 Bl R A 19 vEAL , 7T &
PUAR AL A 9 1 D S i R N SR IR O A A A
FTBHGA: 3K R I SR 5 R 9 AR HLHI SR AL T A
= 2
2.2 FhERERRIEEY

TR ZH A KA AR, SR 5 I 52 B X X-
SR W R B W M 22 S IR UL i A 2 A
Micro-CT H IG5 1 5% 77 BV ] 52 B 35 R A 52 1%
I Micro-CT %A I 5 Fili 36 95 95 1) 2 24 Bh 4% R =2
— o X222 TRV PERESY Sohlh2 33 4 11 i |
i A AR AR A R i A A AR S5
FH Micro-CT B E Sohlh2KI /) B 27 4k Ak 1) & Jie i3
2, [ AN KHALAJZEYQAMI 2150 BF 5% M
C57BL/6 /NI 2T 4t A 3 Ji  Micro-CT 45 1 i /s &4F
AL AL 22 AR 70X TR 5 3R S R A O
[P B T 4% 2 /0N BR R 38 RS HOR N it D e AR Ak,
TERI A 18 I PR T I6 T 25 %) 5 1 kS 3] 220G 51 2
YEFE . BHIF 52 A 45 BH B 0 56 bR 2 i8R g () AL
Fa AU S BRBT 28 5 bR s 7 ek e S RN i
Micro-CT $A & LB 3l W 14 it 8 A ™ o 5 6 3R
PR, Wt R e i) SRR i 8 S AR Y R R O AR
AR ZAE T, Micro-CT 27 i 7 295 7 B YL 41 HUAIG
FR) oo BRI YR 4 A B R SR, i — 2 A
FEHTIU TR R T IR Y A AT B E T ISR
FH T A DU P SR i 8 45 R (Cend-expiratory lung
volume , EELV ) I EEARRIXE, Ry 1 fiff b <01 55 B 1 v
FEHLH], TAKAHASHI %61 Fi] FH Micro-CT 43 51l 414
JICLJ 2 0 ek B /0N BRUAR B2 R RMSE 1 S T
A5, 45 5 R X R 2 R0 E PR 2 0N BT AR BRI B )
EELV ¥R -FAPEM, A, 5 %5 BEZE A e, e b 2H



678 o E S B 2E AR 2024 4E 5 A 32 55 S W Acta Lab Anim Sci Sin, May 2024, Vol. 32, No. 5

NRAEMTEML B9 EELV 2% 9F HAF5E A B, A4
) GBI, B Micro-CT oA, HET 4% Jin fg 1y
ZH LR ot 0 A A8 DA B 8 A ) el 7% FT BB O 1 IR
Wi &SRR /N EELV FEAR A ZEHLS, R
T AE S R RV ELER AL TS
2.3 OfREFREDR

1 J 5 72 52 ) AT B A, A 88y 11 RS 9
PR A R 38 CT AR Ry — il PRl Bl R, 78 1R
R RIS W I A R R AR RS S R
Y g e, 32 43 BRI A, 2208 Micro-CT
HENZ W, O A 98 A BUAE BE A b 19 2 0 3 gk
50% , IWFTE A JH 465 Vet BT K EL A DG HE | 5256
) Micro-CT H AR e 39147 i P A A ) oK 2 178 K Bl
RGOS . o R SR B B SRR R IR YT
T8 By ek A b I P R 1A B A T A B T ) SR g
THOL . 53 Ah, PAKSOY 45117 & B 7= R AT e
() 2 Ji] RABEAL - WO B AR T AR R T 4 B AR
/147 (bone volume/ total volume, BV/TV) B g & F
RIBIFAH . BEAE AT 04 56 WL A 4 A o oK
BN, 2 1A T e N A2 G [R] Ik AT TE e
MERFER AR A, TEAF 58 T Wi 3 %5 SD K B i
S ANUES — S R A R B R e N B, KRR
KBRS R AT B ) T ARG R F, HAMRE
MEfEFB SRR aEE ) BB BE
KT PR AR IR YT AT | A B s 5 2K e A
WS AR i ) F S 1A B A 0 0T+ i 9 R 2 AR
WCAE L 52 ), Micro-CT S50 45 5 i 7n | 4 F& A
HEY W Y 5% B (bone mineral density, BMD) |
BV/TV B NIRRT & T Sk B 4 0
211", Micro-CT A o i DX £ J S 3 3l 4 1 i A8
AR A B, S50 Bl 4 T AR S SRR JRE B 34 B
AR IR S v R R R e AR 4R R S H
WIKEWFERERT YRS, Micro-CT T4
Bk Ar T 22 Fh 100 B0 sh A B SR A T R A
LR ST 90 M S BTSRRI B E T
HER
2.4 RftEEmRER

RGN A BT JHE AT %) 95 B A 2 A 3 27 AL
PR R TERIR YT 7 v, IR D L 2L RS o
BREE, EMGR LY A SE b H WA R 105 R
75 2 A5 XURE X 5 2 MR WAl 5 125 | N T 0 A Je
TR 6 AR 7 4 rh i E R 1 D A e i
TTIRANE SR R P 2% 45 R AR DA REAS I U 2l ) 44

N HREEUE BT DL B o FH 8 i MRI 322 |1 38 MR #E 47
RO, AFLIX 6 7 vk A7 A 8 B ARG FEASTH FE R i
R RAERIRE, T AR I o B RR IR, S A K
SR HE , i i 7 8 1 3 = T A 2
BRI E Micro-CT IR K% R | IF 5 HAh 4l
LUK 3B A, 35 ol G A0 A T B A BB 8 D D S 5
JIT T S L S B 56 o R 1 3 S W D A
i, IR R E, B AT, Micro-CT B A
VARG BRIV A2 et 1) FE 28 0 vk IF A6 A M 5 9 i 5 h
o7 A R D& S 6 1y AR W B AT T A Micro-
CT PR FYEFE 1 d P B [R] A [) 4G I /0N SRR P 1)
SR &, 45 R FE W Micro-CT 1] 58 Il E & N
R D ) R PTRE DR Sk U 2 4 9
JRERRSCR | 1 22 556 18 Micro-CT RGN A5 750 501 49 11
TR 7 53 A FIAAR R, 25 5t 7 24 P Ak B2 1 55 78
SIPIA P Hi 107 HERR S 0D | B 24 ) EL A o A
PR F A R T 0 90 AL SR A TR Y AR K PR SR A
N N i L N TR SR 7 N e T
IS RT LA I i S 4 P R R IR I, &
SR R BRAR 22 BTN IKRE 1S , IR IE 2
T30 1 &, 2 T 00 PRt JBT, 9 17 5% e K 7 % B 1Y)
AT A BRI 2 B B AR i i Y B
SO H RS HEAMTR E AL, WANG 45 1 ] Micro-
CT A H 5 B Sk S B2 T RS A e R
ALY, by £ 2 B SR AR S A 5 4R 8E T — o i R
SR TC PRI 3k 2% B R AT g B A 5T 0 2
BRI EZE T H
2.5 FERHMNEERKRER

W L R N HIE AS 25 RA 0 A 1 O R R
IAREFLL (HE ) Yo, {0 IS0 /K /e %
B, Bl ARG B AR HE D | 85 8 BER A Micro-CT
AT LA E B N B AR 2L S5 A HEAT 3D AT AL,
R ETAL B B P B ), #6745V B Micro-
CT A0 iy C57BL6/J A /)N BN 554 B 3 e £ L i
BB A B A B AR, S F Y o E R
SRR L T S ik, BT B R
PRIJE 55 ] %) RN 3 T A [ml A, K 0 R T R
25 L5 LT 24 B %) H B, TR 40 oK R ( Ag NPs) A
DLy i 2B 2 it o5, A6 B A T T s RO B
e, RMiBEE Ag NPs 76 o H K N B9 25 901X
B2k, I 5 B Micro-CT 4387 Ag NPs £ HF H ([N
H R0 R i IER Ag NPs 7E80 2 N 45245 J5 RE S
AT AR 1 Ty e AR 2 18 45 A X, 33 ) o ok



P E S S YA 2024 45 5 H A 32 555 5] Acta Lab Anim Sci Sin, May 2024, Vol. 32, No. 5 679

e RS IO FH A 25 245 9 B B 4 17 Bl Lk S AN R
AR ci b w2 TOL A RN RS DNE Y <L SN ) )
BT 3058 R H R B SE R sh B, AEDF ST e il =
YA FRITRI I BIFFE N 52 ] Micro-CT Vi T Ji& 31
TIeA TR ELE R S AT T AR A TR
Ji i BB PN BB 9 SO R 509% LI L, Micro-CT
TE S P B 2540 75 T A 35 0, 7Rt R Rl B, X
AWFFEN G Micro-CT PFAl A [F A7t J7 1 % p
HEMR B2, 4558 7 22 5 WV 8] 2 5% PR IR [A]
A H 2 52 R 5 R (H Y R IR AF Y 52 A
AN L S AT 52 v ST/
B BB LR B A R, AR ST S 2R A S
It Micro-CT fAL T 5528 i T4 1 7 X AL 51
P18 S50 S T8 0 . 3 ) 78 A, 3 4 A8 Al 5 BB W R
T & 2o BUK AT 135 L 2908
F W] Micro-CT 7EHf H- K A H- 5 1Y 52 56 v 32 W &
HEEEEMN,
2.6 PhEERRIEEY

i 96 2 BB A i Y T PR Z — IR AT
R R B LT, SERe Sh W) &5 T BRI, B
Wi AR &R | H AT Micro-CT 7845 B2 b
vl e R T I o A DG A A iR S BB Y
Micro-CT BETE M7 2735 /)N B I 74 JEF 38 3o A ol 728 1Y)
DRIBMESE T SRS Ml 0 n] BB 1 S AR U B kA R
177, Micro-CT W8 B f P04 B 1k i o3 1) (A AL, G
Micro-CT %5 5 5 5 B 25 R = FF — 3 o Micro-CT
5 S AR v M SR AR A A, © R A I A
WIS B Y I R A KA ) LR R bk
SRR A TS 7 35 {0 SWEENEY 457 41
BT I T A 3t R0 Y O, S B T I S SR AR I B
Micro-CT A&, [8] i BEAS ORAIE R BT i, 1T
AR AR B A R 2R N RS 1 S 2R 1,
BN AT ¢ S I 0L 465 205 4 S (EL o LR 0 B A
AN, TR AR LA R A [0] S5 A, T Micro-CT
AT SE LRI BB T, AFFEN SUE ] Micro-CT 454
TR S B /N B 25 R R I S B i
Je NI A8 3 3 P S 3X AT RE Ay S0 e g o A A=
AT ST AR BE BT UL AR . TR 412 5 I 2L
B HE—30, 7E Micro-CT b Ik X 43 e 4 2RI IE
i 220 (F A s 2 ) 3 5k A2y RO e 1 0 5,
IFE Micro-CT b 75 H /)N BRUURE -3 DX i g 19 o7
EAVRHIE , S BIEFE MU -3 T DX R 12 W RR I 7 3
AbT B S AR

2.7 I ERFER

J T i Micro-CT 7ELNRE S5 LA R, A 5%
S0 Sk B iE LA O U Dy e RS DU b B R 38 e X
C57BL/6 /MR 59 1 52 7], 45 B Micro-CT 4
AT RGN /)N B A 4 A o O G RN S I
AYECCT RIS RO U TR ) A L P
BEARPRAS /N R SE T SR AN ] R i, 3R
SIS ) R R SR B W R R G A K R A M
{8, WF5¢ Bl SRR A, 45 6 15 %2 57  Micro-CT
A BN 7 T /0N BRoC W 9 3 mT AL i fb i) o
iTRE  NA SRR AL TS S BRI
S RIS A 2, X TR IR DT AL 2 A S
DiRe, THENRNG A8 2O H 28, 48K i Ik 2 JRR i
JaES Aurovist IML55 N1E &2 5, i2 H Micro-CT $4
Jei AT DL/ BT R DX € i M A K Il A A
AN A S N G Aurovist 48 P 45 B I TE] T K Y I
B NTE ) Mvivo, BIF 7T AE ik 52 7= #4080 /)8 B4 B ik
RGN, Micro-CT SZBE T 1ML 45 s Iy 4 F5e 44 7]
AL R, 14 3 5 5 Micro-CT AR £ 3
3 07 FH 1S 56 B0 0 4 0004 G0 B I AE Rl i A %) A
G Bl kR RE R Ak S 9 FER AR B, Micro-
CT YE A PEAL 93 #1055 45 1k ) o Q)P J7 v |, e g
Al REAR AL B AL AR B B B IA R S 4 B Al 4k
A8 85 0 1Y 4 b o, X 3 ik ok 45 A 1k 1) 12 T R
PRS2 AR Y IEZ A LR A, Micro-CT A
D4R T AS[W) 5256 3l ) 3 Tk o A B A6 08 B 1) 45 4k
B4t

3 Micro-CT H#ARFERERE S H A
BARBEAD

Micro-CT F A B 7EA WO i, H XTI R 1 5%
BAREEE X ZEARNEE—E N m R, 5
I SR R R P 98 N 01 i) R B ) — | AH G
5% BT Micro-CT Ay X 5 28 0] 5 %) 5246 5l 4y 22 4~
ARG R AR A — & A R m, K 7 6 H
Micro-CT AT, N %5 [& 52 55 21 ) it 22 X 5 4% ) it
T B B ) R AR S | AR B () A5 22 A R 2R DA
WL B B AR B E P Micro-CT 55— A%
ARMEB AL L ER 2, BATC A 1F 28+
ART5 125 B Micro-CT AR, Ui Ye 65032 Yy 1 5t
RN HXT T2 R A, 3 43 G 50 1 4 H 2
T2 BRI RS R JOT AT 2 A VB 5 T 45 3 5% 500 1)
DIRE X A4 A B, T b A o T i o 5 R A S 50



680 o E S B 2E AR 2024 4E 5 A 32 55 S W Acta Lab Anim Sci Sin, May 2024, Vol. 32, No. 5

SR A B B BR R e, JO Rk SO, I Tt i
SRS M SR U A 5T T i LI 26 5
L EARRYE, BRI Ah 500 B 2 45 45
SR C IR REA, T AR+ &
%%, 0] Micro-CT HAR ) ) AR A 58 B 1 BBt
H/NREER R LRSS AT L Micro-CT 7£
SR W R v A I T AR

A TR Micro-CT 4+ AR (9 52 HIE | #1513
il Bk T AT R NL 22 M R 758 (7.0 T
11. 7 T) & 3 4% A 1% ( magnetic resonance imaging,
MRI) " 5 i AR R B AR TC A | Fodl 2
Xof FEBE vy AN BT ] 3 5 50 18] 2 BRI n) 52 2 2 2
HWR R RS SN I E L2 G E R+
AR AR TR SIS T Micro-CT R MRI A
SR P ) S B A 28 A8 e G L e AR A S B
FEARRCR UGS T M e R a8 O IILA
ZHL RGN, L 2 340 W] 1T 1A B 1) 40 i K - 5
ALK P M E AR, BRI Z Sk, Micro-CT
IS R (R N R (| W R B 25 s [ = = K
(positron emission tomography , PET) | 5% & 1T
BHL W JZ $1 4 (single photon emission computed
tomography , SPECT) s{Z E M 244 73 41, iiF 58 &
i K BT ELAT A ] 1 ) 0 K TIOR3 52 79, S BRRE AR
() v AR, B2 85 Micro-CT 1 MG T M1

4 REERE

AR SCHER T 51 R AT Micro-CT £ AR M 26 19 24
S FH AT S8 A 22 B Micro-CT H AR W] 4 B 52 i
LR Bl 4 S 00 9 i B TR % K S T R W DA
Micro-CT $ AN £ 5, WF 5% H ARG A W A 52 B 1
At KA R R 5, IR Micro-CT 5 H:
B RS G AR AE A TR G0 1 SE 00 3 i s
HIWFFE H#R B] F 3] Micro-CT I &5, X — a3k
BT SIS TR | 25 W BIE R I DR 2 Ak 1 BF
IR, ) Bt A B T 5 220 58 N B O 4 b o
Micro-CT K AH I 9 IXURS: 45 B8, SR T, 52 56 4 5 51
R LU L 25 A 2 AL S5 A ) B R IR S
fif i 2 H T Micro-CT & J'é ) i 31, A K b B i) 1
Micro-CT £ 8l ) %5 J B 2 vf iy Jo7 FH T B8 R B3
ISR AT T 9 B AR T & R4 5 590 o R A
HOOHER T — L ey BB, 1 Gn 48 ik 5E
R TIF & F15 MR F AR B2 &40 (HE SN
B AR B A R R AN (B e KA AN R RURS: 357k

B H AR AH 25 HE e
2 LR, %) Micro-CT £ A BAIF A& F N 78

WE Lo T 24 HT B HF TS IR WF 5 5LIA R Al A

PR 3 ANJ7 AT R (1) BT R AK B 1] 5 5250 |

R Fifk ) TR A T T TG 2 A R A R T R 4

B WAANAT D G]G0 T i BRI A% A X R A

A SEON R GE BT, T 2 X T2y = 2

AR 2 S8 4 I P AN S 4 43 B B K5 (2) B

BLERFC TR BEROR | 1) T S5 K B (5 1 00 K

[ Micro-CT BB AT 53 A FIAL 3, S AR

SRS T e BT PR ) BB, T ik TR B AR B

[, P A A0t e 2 bR o Ak A B B R J2 K 1 o B

SRR B B BE 2 9T N UMD T YRR 12

FIFHEI ;5 (3) 455 T RE 1 AR H AR BUHA iR B R

(40 MRI PET SPECT %% ) i 17 Z A 25 LG il , 5%

) HIAH 22 UGB A SR A R A 20 L JBE 22 1Y) ke

Fe , AT PEAG P 09 25 A D BE e 2%, S A 90 4 1

W2 B SRR TR, 2R 2

HORRIG T W SU 0B #, Micro-CT £

ARAE N R 2 ) 01 5 v (8 1 T o K 2 5 iz

RN ATF Micro-CT B Ay i B2 27 BH I A I IR 52

B 8 TR AR B R A BT RR

5 £ 3 #k(References)

[1] MOULD R F. The early history of x-ray diagnosis with emphasis
on the contributions of physics 1895-1915 [J]. Phys Med Biol,
1995, 40(11) ; 1741-1787.

[ 2] PAPAZOGLOU A S, KARAGIANNIDIS E, MOYSIDIS D V, et
al. Current clinical applications and potential perspective of
micro-computed tomography in cardiovascular imaging: A
systematic scoping review [ J]. Hellenic J Cardiol, 2021, 62
(6): 399-407.

[3] CLARKD P, BADEA C T. Advances in micro-CT imaging of
small animals [ J]. Phys Med, 2021, 88. 175-192.

[ 4] MHE#, X, By, B BT G e H S s R () 2 3
[J]. DAimis s 2448, 2023, 24(1) . 20-24, 37.
TIAN B, LIU C S, CHENG W. Establishment of calvarial bone
defect model in osteoporotic rabbit [ J]. Chin J Prosthodont,
2023, 24(1) . 20-24, 37.

[5] SHIMJ, INAYA C, AMBROSE C G, et al. Micro-computed
tomography assessment of bone structure in aging mice [J]. Sci
Rep, 2022, 12(1) : 8117.

[ 6] MUMTAZ H, DALLAS M, BEGONIA M, et al. Age-related and
sex-specific effects on architectural properties and biomechanical
response of the C57BL/6N mouse femur, tibia and ulna [ J].
Bone Rep, 2020, 12: 100266.

[ 7] ZEITOUN D, CALIAPEROUMAL G, BENSIDHOUM M, et al.

Microcomputed tomography of the femur of diabetic rats;



o [ S B Bh 2 2024 4F 5 A5 32 5 S ] Acta Lab Anim Sci Sin, May 2024, Vol. 32, No. 5

681

[9]

[10]

[11]

[12]

[14]

[15]

[16]

[17]

alterations of trabecular and cortical bone microarchitecture and
vasculature-a feasibility study [ J]. Eur Radiol Exp, 2019, 3
(1):17.

Fli4EBE. Exendin-4 1 Eldecalcitol BplRl{23 M2 W40 itk 1k
D O P BB AR R HLIESY [ D] BrRE: iR
25 2022.

LU Y P. The Mechanism of Exendin-4 and Eldecalcitol
synergistically promoting the polarization ofM2 macrophage to
improve diabetic osteoporosis [ D]. Jinan: Shandong University;
2022.

JRIEE, B, A, 5. W microCT X R BUASXTFR 1
M A TR IR AR IS R LR [J]. PR 5654
BlZeak, 2015, 8(5) ; 429-433.

ZHANG H Y, CUL L Q, WANG C, et al. Observation of
vertebral endplates microstructure in a scoliosis rat model with
asymmetric load by using microCT [ J]. Chin J Bone Jt Surg,
2015, 8(5) : 429-433.

OZER T, GULIYEVA V, AKTAS A, et al. Effects of a locally
administered risedronate/autogenous bone graft combination on
bone healing in a critical-size rabbit defect model [ J]. J Orthop
Surg Res, 2023, 18(1) . 88.

BRI, HIIEH, FRE, % Wik CT MR a 6 & g
AN (] PEAS TR, 2022, 26(18)
2874-2880.

LIY F, LINMY, WANG C X, et al. Application of micro-CT
in rabbit tibial osteomyelitis modeling [ J]. Chin J Tissue Eng
Res, 2022, 26(18) : 2874-2880.

Sohlh?2 3 it 45 11 TR v - i 2 i 4 e A 17 i Al
FeRVEMLF 4L [D]. TFRd . WWACRA:; 2022.

LIU L L. Sohlh2 promotes idiopathic pulmonary fibrosis by

PR

regulating the oxidative stress of type Il alveolar epithelial cells
[D]. Jinan: Shandong University; 2022.

KHALAJZEYQAMI Z, GRANDI A, FERRINI E, et al. Pivotal
role of micro-CT technology in setting up an optimized lung
fibrosis mouse model for drug screening [ J]. PLoS One, 2022,
17(6) : €0270005.

IMAI M, IWATSUKI-HORIMOTO K, HATTA M, et al. Syrian
hamsters as a small animal model for SARS-CoV-2 infection and
countermeasure development [ J]. Proc Natl Acad Sci U S A,
2020, 117(28) : 16587-16595.

TAKAHASHI T, SAKAI N, NISHINO S. Altered responses of
end-expiratory lung volume and upper airway patency to body
posture in diet-induced obese mice [ J]. Physiol Rep, 2021, 9
(20) : el5072.

RUEER, B, BORKIE. IR P B B A R LU SR R
AR EREILEE [1]. INZRIEZY, 2022, 62(9) : 52-57.
WU ZY, WANG C, HOU Q L. Effects of Entamoeba gingivalis
inoculation on development and progression of periodontitis in rats
[J]. Shandong Med J, 2022, 62(9): 52-57.

PAKSOY T, USTAOGLU G, SEHIRLI A O, et al. Evaluation of
the oxytocin effect in a rat model with experimental periodontitis

[J]. Naunyn Schmiedebergs Arch Pharmacol, 2022, 395(12) .

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

1599-1608.
WANG J, ZHANG R, ZHANG Z, et al.

tomography evaluation of the effects of orthodontic force on

Micro-computed

immature maxillary first molars and alveolar bone mineral density
of Sprague-Dawley rats [ J]. Korean J Orthod, 2023, 53(3) .
205-216.

MOHLHENRICH S C, KNIHA K, HEITZER M, et al
Correlations between radiological and histological findings of bone
remodelling and root resorption in a rodent cleft model [ J]. Head
Face Med, 2022, 18(1): 33.

JEKL V, BRINEK A, ZIKMUND T, et al. Use of Micro-CT
imaging to assess ventral mandibular cortical thickness and
volume in an experimental rodent model with chronic high-
phosphorus intake [ J]. Front Vet Sci, 2021, 8. 759093.
JUDEX S, LUU Y K, OZCIVICI E, et al. Quantification of
adiposity in small rodents using micro-CT [ J]. Methods, 2010,
50(1): 14-19.

AUBERTIN G, SAYEH A, DILLENSEGER J P,

Comparison of bioimpedance spectroscopy and X-Ray micro-

et al.

computed tomography for total fat volume measurement in mice
[J]. PLoS One, 2017, 12(8) : e0183523.

ARISAWA K, KANEKO M, MATSUOKA A, et al. Piceatannol
prevents obesity and fat accumulation caused by estrogen
deficiency in female mice by promoting lipolysis [ J]. Nutrients,
2023, 15(6) . 1374.

ALI, FIGEAC F, CACI A, et al. High-fat diet-induced obesity
augments the deleterious effects of estrogen deficiency on hone:
Evidence from ovariectomized mice [ J]. Aging Cell, 2022, 21
(12) . el3726.

WANG X, WANG G, XIAO Y, et al. A nondestructive method
of measuring zebrafish adipose tissue based on micro-computed
tomography ( Micro-CT) [J]. Appl Sci, 2021, 11(22) . 1-10.
HEHET, Fikr, ANEHL, %, Micro-CT X T2 Wi rh B-45 4y
WHERIN T [J]. EMEEAEBEEd, 2022, 45(2) : 155-157.
DONG Y N, WANG S L, CONG J K, et al. Application of
Micro-CT in the diagnosis of middle ear structural malformations
[J]. J Binzhou Med Coll, 2022, 45(2) : 155-157.

7ZOU J, HANNULA M, MISRA S, et al. Micro CT visualization
of silver nanoparticles in the middle and inner ear of rat and
transportation pathway after transtympanic injection [ J]. J
Nanobiotechnology, 2015, 13 5.

WANG X, GAN R Z. 3D finite element model of the chinchilla
ear for characterizing middle ear functions [ J]. Biomech Model
Mechanobiol, 2016, 15(5): 1263-1277.

BECK T, KILCHLING T P, MEYER-LINDENBERG A.
Differences between wCT-imaging and conventional CT for the
diagnosis of possible diseases of the middle and inner cat ear
[J]. Anat Histol Embryol, 2019, 48(3) : 268-276.

BECK T, KILCHLING T, REESE S, et al. Influence of storage
on the quality of conventional CT and wCT-imaging for the middle
and inner cat ear [ J]. Anat Sci Int, 2020, 95(2): 190-201.
CLAES R, MUYSHONDT P G G, DIRCKX J J J, et al



682

o E S B 2E AR 2024 4E 5 A 32 55 S W Acta Lab Anim Sci Sin, May 2024, Vol. 32, No. 5

[33]

[34]

[35]

[36]

[39]

[40]

[41]

Deformation of avian middle ear structures under static pressure
loads, and potential regulation mechanisms [ J]. Zoology, 2018,
126 128-136.

ZAW THIN M, MOORE C, SNOEKS T, et al. Addendum:
Micro-CT acquisition and image processing to track and
characterize pulmonary nodules in mice [ J]. Nat Protoc, 2023,
18(7) : 2399.

LEE H N, KIM S, PARK S,
visualization of metastatic lung tumors in mice [ J]. Toxicol Res,

2022, 38(4) . 503-510.
SWEENEY N, MARCHANT S, MARTINEZ J D. Intraperitoneal

et al. Quantification and

injections as an alternative method for micro-CT contrast
enhanced detection of murine liver tumors [ J].

2019, 66(5) . 214-217.
LIU Q, ZHANG B, WANG L, et al. Assessment of vascular

Biotechniques,

network connectivity of hepatocellular carcinoma using graph-
based approach [J]. Front Oncol, 2021, 11. 668874.

ks, B, EiRE, F. U YAE Micro-CT TR0/
BUBUE 80T XMR U B (9], destResse i (B2
ZERR) , 2021, 53(3) : 598-601.

YANG R, LI Q X, WANG Y F, et al. Application of iodine

staining technique for tumor identification in Micro-CT of mouse

model with skull base-infratemporal fossa tumor [ J]. J Peking
Univ (Health Sci), 2021, 53(3) : 598-601.
HOLBROOK M, CLARK D P, BADEA C T. Low-dose 4D

cardiac imaging in small animals using dual source Micro-CT
[J]. Phys Med Biol, 2018, 63(2) : 025009.

SAWALL S, KUNTZ J, SOCHER M, et al. Imaging of cardiac
perfusion of free-breathing small animals using dynamic phase-
correlated Micro-CT [ J]. Med Phys, 2012, 39 (12). 7499
-7506.
MRZILKOVA J, MICHENKA P, SEREMETA M, et al
Morphology of the vasculature and blood supply of the brown
adipose tissue examined in an animal model by Micro-CT []].
Biomed Res Int, 2020, 2020, 7502578.

GARSIDE J C, LIVINGSTON E W, FRANK J E, et al. In vivo
imaging of brown adipose tissue vasculature reactivity during
adrenergic stimulation of non-shivering thermogenesis in mice
[J]. Sci Rep, 2022, 12(1) . 21383.

EPAH J, PALFI K, DIENST F L, et al. 3D imaging and
quantitative analysis of vascular networks: a comparison of
ultramicroscopy and  micro-computed  tomography [ J ].

Theranostics, 2018, 8(8) : 2117-2133.
PREISSNER M, MURRIE R P, BRESEE C, et al. Application

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

of a novel in vivo imaging approach to measure pulmonary vascular
responses in mice [ J]. Physiol Rep, 2018, 6(19) . e13875.
ZHANG L, LI L, FENG G, et al. Advances in CT techniques in
vascular calcification [ J]. Front Cardiovasc Med, 2021,
8. 716822.

KOSUGE H, NAKAMURA M, OYANE A, et al. Potential of
gold nanoparticles for noninvasive imaging and therapy for
vascular inflammation [ J]. Mol Imaging Biol, 2022, 24(5) .
692-699.

SELF T S, GINN-HEDMAN A M, KAULFUS C N, et al.
Todine-enhanced micro-computed tomography of atherosclerotic
plaque morphology complements conventional histology [ J].
Atherosclerosis, 2020, 313 43-49.

MEGANCK J A, LIU B. Dosimetry in micro-computed
tomography : a review of the measurement methods, impacts, and
characterization of the quantum GX imaging system [ J]. Mol
Imaging Biol, 2017, 19(4) . 499-511.

CLARK D P, BADEA C T. Micro-CT of rodents: state-of-the-art
and future perspectives [ J]. Phys Med, 2014, 30(6): 619
-634.

WEE H, KHAJURIA D K, KAMAL F, et al. Assessment of
bone fracture healing using micro-computed tomography [J]. J
Vis Exp, 2022, 190: 10.

Fmier, TRCR, PATAR, . 3T Shfmg IR R 15 SR A
EREEARBITE [J]. BTHARSAR, 2023, 38(4) : 879-888.
CHEN S Z, WANG Q L, SUN W S, et al. The study of a 3 T
conduction-cooled superconducting magnet for animal magnetic
resonance imaging [ J]. Trans Chin Electrotech Soc, 2023, 38
(4) . 879-888.

Efh—. PR TT BIHARZ YR RRTSE [D]. AT
WK 2020.

WANG P Y. 7T magnetic resonance brain imaging across species
with  high [D].
University ; 2020.

YIN M, LIU X, LEI Z, et al. Precisely translating computed

spatial  resolution Hangzhou: Zhejiang

tomography diagnosis accuracy into therapeutic intervention by a
carbon-iodine conjugated polymer [ J]. Nat Commun, 2022, 13
(1):2625.

QIN R, LIS, QIU Y, et al. Carbonized paramagnetic complexes
of Mn (1) as contrast agents for precise magnetic resonance
imaging of sub-millimeter-sized orthotopic tumors [ J]. Nat
Commun, 2022, 13(1) . 1938.

[KFEEHHI] 2023-11-06



