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[ Abstract] Objective By combining a high fat diet with balloon injury to the left carotid artery, a carotid
atherosclerosis (CAS) model in Tibetan miniature pigs was established, and hematobiochemical, imaging, and pathological
features of the CAS model were analyzed. Methods Ten male Tibetan miniature pigs were randomly divided into two
groups, one of which received a normal diet, whereas the other had an balloon injury to the left carotid artery after 2 weeks
while being fed a high fat diet. The modeling period was 12 weeks. Body weight and blood biochemical indexes were
measured before high fat feeding (-2 weeks) and balloon injury (0 weeks) and after 2, 6, and 10 weeks. Ultrasound,
Doppler flow imaging, and angiography were performed at 10 weeks after the operation. To investigate morphology,

inflammation, fibrosis, and lipid deposition, and lesion characteristics of Tibetan mini-pigs, the left carotid artery of the
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animals was stained with HE, Masson, and oil red O after euthanasia. Results Numerous blood biochemical parameters in

the CAS model were similar to the clinical parameters. Imaging findings revealed significant narrowing and increased

resistance of the left carotid artery in the CAS model. Resultsing in reduced blood flow velocity. Pathological observations

revealed significant inflammatory cell infiltration, collagen fiber proliferation, vessel wall thickening, and lipid deposition,

which were similar to clinical manifestations. Conclusions The CAS model in Tibet miniature pig is a an ideal model to

investigate CAS because it is sensitive, stable, and resembles clinical aspects.
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Note. A. Changes of body weight in each group. B. Changes of plasma TC content in each group. C. Changes of plasma TG content in each group.

D. Changes of plasma LDL-C content in each group. E. Changes of plasma HDL-C content in each group. F. Changes of Al in each group.

Compared with the NC group, 2P < 0.05,24P < 0.01. (The same in the following figures)

Figure 1 Changes of body weight and blood biochemical parameters in the CAS model of Tibetan mini-pigs(n = 5)
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Note. A. Representative two-dimensional gray-scale ultrasound imaging images of the left carotid vessels in each group, with white arrows indicating

the intima, red “+” indicating plaque, yellow D1 indicating normal vessel diameter, and yellow D2 indicating vessel diameter at the stenosis. B.

Intima-media thickness of the left carotid vessels in each group. C. Results of quantitative analysis of the stenosis rate of the left carotid vessels in

each group.

Figure 2

Intima-media thickness and stenosis rate in carotid vessels(n = 5)
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Note. A. Representative Doppler ultrasonography images of the left carotid vessels in each group, with PSV arrows indicating maximum systolic
flow velocity and EDV arrows indicating end-diastolic flow velocity. B. Results of quantitative analysis of maximum systolic flow velocity in the
left carotid vessels in each group. C. Results of quantitative analysis of end-diastolic flow velocity in the left carotid vessels in each group. D.
Results of quantitative analysis of vascular resistance index in each group.

Figure 3 Carotid blood flow and vascular resistance(n = 5)
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Note. A. Representative left carotid angiograms of each group, with white arrows indicating stenosis and red arrows indicating normal. B. Results

of quantitative analysis of left carotid stenosis rate in each group.

Figure 4 Carotid artery angiography results(n = 5)
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Note. A. Representative HE stained images of each group of carotid vessels. Green arrows indicate internal elastic fibers, red arrows indicate foam

cells, black arrows indicate AS lesions. B. IMT. C. NIA. D. NIA/MA. E. NIA/TELA.

Figure 5 HE staining results of carotid artery in CAS model(n = 5)
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Note. A. Representative images of Masson staining of left carotid vessels in each group, collagen fibril deposition is shown in blue. B. Quantitative

results of Masson staining of left carotid vessels.

Figure 6 Masson staining results of carotid artery in CAS model(n = 5)
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Note. A. Representative image of oil-red “O” staining of lipid deposition in the left carotid vessels of each group. B. Oil-red “O” staining of the left

carotid vessels for quantitative results.

Figure 7 Results of oil red “0O” staining of carotid artery in CAS model(n = 5)
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B RS AR R BTUCAR, ] UL BH A BRI A8, 45 I PR
TRFLFFAEAAE ™ . HE Yo T -3 LR A A 1] 4
TR I FLI & P B 4= | Khatana %50 1A X
5 ox-LDL A& B VIR R X261 32 W 74 /)N L 4
CAS B i A 15 5 A ZEMIMBL, AT, CAS P
NRVREE) TG 5 1 4AH oA BT REAIR, X AT e 5 /)
BURE i ZR DRSS 0 AR N E] S5 D R A G, BIFSE
S VG INRE XS TG U, B RE ) 22, R R 5
TR TG FEYUR T, e A i T A B
AL ER S A Rt — B
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J3Ah, SEh kAL TR 3% 5 Bl iR Al S A
CAS e FHI TCAY J7 32, P AT 0 dd 7R 251 3 Jk af.
AR, J& B RTI2 W CAS M %k, PUR/)
RUE CAS BI85 245 2 1 7 A3 22 A0 AN 0 0] B
TR, HA3 ik P R BE (CIMT) il 38 4% 7 8
I, CIMT Ik by 2 T B B ifF i 19 48 s, AR
TG ASTEHL . PEIGIRSGET, CIMT Ay i £k
B 25 L 0o A rp i KRS 3880, 05 A 22 A 9T ke B
CIMT & 5 = Ifil Fe W% PR 95 45 O I 45 9% 95 %5 D) A
ST S R 1 35 3 fk A ) e
IR T 5 A 1A ot 97 3 A BRI, R 22 0 A5 R
F1 ETh T L CAS /INBRE S0 B Jik o 7 2R 448 in i)
ML IE T, S IG R AS SR E R IE—3, BLAh,
A S50 A8 38 S B I A 1 s B ARORE I A T Ak
DSA J& CAS 2WiiY & n i, W FH DSA w] LLEE iy
b XU b A 30 0 A e A R R R L LA DL S B
B e m AR AW 45 R R, CAS #ARIA] 5h¥)
M RE B AN R B 7 i v DB, 5 30 ko
HiK 36% ~ 55%, )& FRPERAERE ., A iiE
FR, ARG A AR A CAS BEBRI A BEAT 1% =5
BAE BRAE <T0% 19 78 oAl Tl A 3 R RSO () BB
WG EBEHLAE K CAS BEHR ) & B Il A% P IR 5
W 85 T, 51 A 20k iR T 1 B 36 37 bty
o N 1 0 AR 1 [ T2 621171 OE 50 N N P
VFE N AR F A B, PE /N CAS BiAY
MRS, R4 Ja I RS2 AR 27 A B VPR 12 T B it
BEAF IR, A, AT TR £ 25 1 S b B e B
& CAS Wi AR RWHE R, vl LU R4 E B
CAS TV BURBEHL i 2416 Rk, TEA & S, I
B CAS BEH 2 [a] B AH L AE FH AL AT DAAE %48
RURHEFTPEAR | DASR AL AR P 4 RE I FH 1A 501 A2
VA,

ARWFFEFTEE ST CAS P 5 /)N 150 4 55 0 L 5 3]
WAEFIR 36% ~ 55% , 3k FH T 400G DR 4 v B
A NIE Y HE K ARSI (R], WE AR R T AR S B B R
o, it — MG SR L mE R, K
W IR CAS 2 & F 300 551 3l ik 43 S 07
ARSI IR AR B — 25 5, A TR,

25 LRI PE R INVEDRE CAS #5851l PR s A
oL, i 5y Jlk HARAE , J2F9E CAS By BRARBLARL 31X Ky
PEI/ N R TE CAS & 2E & ML BIF 5T AN BT I6 24
Yt K DA B B2 T 2 AR OE A R R N R R BE e T
S
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JANEER IL1B J& , ALS /)N BRER B H A 22 40 i 1) B8 1 R B TR I S 240 L 496 A= s 20, WL g iz sl g

rRANSMERERE IL1R FIR B IBIR S

BL OPTN™ " AL ZEgME

L RE /N B HE IR

WILZE 45 00 2 A AL SE ( amyotrophic lateral sclerosis , ALS ) J&—FfiAN A] 3 i) # Z8iR A TR0 , KB4 i — B
KW A 3 ~ 5 AELEIE I, H B RTBOA LA R E G e i I 25 . DRI 3B Ve P & —Fh &R T
FEARAIGIT 7%, LR S ALS [ R/ E AR R PG R AR TS it HR 4l , RAERZS, UHZ A4 R
1B(ILIR) Fhi 72 ALS i bl JCBEVE FH . ARHIESY & Blad ok AN AN R A 3R TL1B P ZE ALS /)N RS AL
M ADEHEHT OPTN™C (AN 1, ALS B 1Y —Fh 972 ) 1018 s B i TE S B0/ B I3 3l B 2 9 o
ALS /NEUERL, Jerif iBFoT & B, ALS /N BRI rh TLIR J0 00 18385 T . AR Sl ik R i ik S 1118 P dAk
HFISNEAEES IL1B, ELISA H1 RT-PCR A ) IL1R B9 HE AL K 25 7K F-[RAIK, TUNEL A6 1] 4 22 40 g 48
T2, MAP2 Fil CASP3 )G es e (0 A B UM IR T, GFAP Je (0 K B I It 240 M A K ki b - Fi e
SRR i P ARG AR e b, AT IL1B IRYT a1 ALS /N BUILIAL ) 5 Az s Eh e o .
AR S R A 2 S AT AR ALS AURERE, A, ALS /N BB B H f 22 S 5E AN TL1B A3 FH s, R Anak

25 BT BB IL1R 2022 ALS e A RO I
AT R K 26 T Shiia i 5 5286 PR 27 (92 30) Y HH T (Animal Models and Experimental Medicine, 2023,

6(1):18-25, https://doi.org/10.1002/ame2.12297)
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