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Experimental Pathologic Studies of Ef-
fects of Ultrasound on Lipidemia Reduc-
tion and Plaque Ablation
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Although ultrasonic therapy on the coronary heart
disease have been identified as in effect, no studies
have evaluated the capability of the ultrasound elimi-
nating atherosclerotic lesions. The purpose of the pre-
sent study was to elucidate the roles of the ultrasound
in the hyperlipedemia reduction and the plaque ablation
on the basis of the experimental animal models.

Methods Thirty Chinese white rabbits were di-
vided into 3 groups: model, natural eliminating and
ultrasonic therapeutic group, according the age and
the body weight. In every group the experimental hy-
perlipedemia and atherosclerosis were produced by
feding high lipid diets for 110 days. Then model group
served as contral to assess on the atherosclerotic le-
sions, other two groups were given to normal diets
maintaining 63 days so as to evalurate the role of ultra-
sonic plaque ablation. In the therapeutic group ultra-
sound was irritated every day for 15 min in front of the
heart area, using pulsed mode, frequency 800 kHz and
intensity 1. 0 W » cm?. At the all experimental pro-

cess the serum total cholesterol level was measured
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once every twenty days. At the end of experiment
samples from coronary arteries and aortae were taken
using different sections. Light sections were stained
with hematoxylin-eosin and weigert and examined by
light microscopy lesions with point lattice test system.
Ultrathin sections were only to qualitative investiga-
tion.
Results In the experimental handred-tenth days
the serum total cholesterol level of the three groups
was distinctly higher than that of the beginning of ex-
periment. By the end of experiment the serum total
cholesterol level; the incidence of coronary arterial
sections with lesion,and the volume density of
atherosclerotic lesions of coronary arteries and aortae
in the therapeutic groups were 26.01+8. 15 mmol *
L', 7.86%, 36.59% +6.98%, 7.95% +£3.16%,
respectively. These results were remarkably lower
than those of the natural eliminating groups (P =0.05
~0.01).
Conclutions Our results suggest that the ultra-
sound has the significant effects to decrease concentra-
tions of the serum total cholesterol and to eliminate
the atherosclerotic pleques. This study was provided
the theoretical base to treat coronary heart diseases
with the ultrasound.
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(P<C0.05~0.01), iZ 7,84 LA RHKLIEHRE
BHEERCATHARER . AEFRACARSET R
sk,
FEIT A AUET, BRAES, AREFRRL

1929 4 Harvey ¥ B EH B A F OIE
HERFUR, —SEEERH#ITT CHRER
HEFRBEITHR . SREEFEARLSIENK
REFEMERAMBECHEEN BFEEK”,
1971 SF B A W ™ S5 T DU A8 A I BR A O
JUE 25 TR 2238 , U T TRYT Rk SR SRR3R
EEEgRY KETLRECIEERTH
B, BSE  Koeppen™ ¥ & 7 I i F A D ESR
BEET . T O X B R BA R AR OB K
MBI Th A AR (TR R B0, WeissP 330 LA
ZRHEOWKHTEREH, KBITR Rl
BHRATEEEE. 1975 F5, REXEFHH
BERHPRECRABTY EESESER
FRAR A3 7 1 9 ki PR 9 8, iE 9 4 7 5 X e
REAWARBTHY. AXEHMEELHYER
B HE A B DR T R LR, DA D
JBC 4 3h Bk 8 B T8 1k (atherosclerosis, As)Bi&
TR LD 2R,
1 #H8R05%E
1.1 #BY5E

KEBR30OR . MHESL ¥ HKE25~30keg, 2
# & 4 (model group, MG). 8 # i i& 4l (natural elim-
inating group, NEG) & #& # # # 57 # (ultrasound
therapeutic group, UTG), 4 10 R, 4 A B UE
REAM(EER S B E LS FRHAH 43.50
110 & L & % J¢ 1o (hyperlipidemia, HL)Y R As, &
HE RMGHRTRIZLE AUFE As KE£2¥.,
HAWARREASH FL 63 K, A UTG. B A
VD10205 B 2 74- L B @ F AT Bk AR R
800kHz FR L.OW e e FROWE(W £, B EGEF
OB HFELEH IS min, EX LK,
1.2 mMESEEHNAE

ERABY BRWOXAEF - S B RATHHRX
fi4m, FEAHERMFLONMNAZ R EENT
fu 7% % RE B] 8% (total cholesterol, TC) 4 F.

1.3 ARG RFEEZR

TRAH, ZHRRERU4AKEELZH S5~6ml &
ANELBHEARE THRE SRR EHK, SBA 2%
S REB-2.5%K B0 lmol- L' BREAFH
PH7.DEEEARF KO REELER 10 min, FTiZ
RPRHEBEF 48h, REAFICBGH KRBT T
FH, ERImMmBERLLESENR 6 A MR . ES R
S EmYEn LHAHEE, FMEEBREAR 30 pm
VARKIDA DB AARFPORBEATERE. £ K
W, RAERADPRA X (F42 300 pm UL E)  F Z (¥
12 50~300 pm) R A X (FE 50 pm M TORTH R R
REGAFHERARA AU REESAARBEEH
FERERER AH,¥¥ VDi=Pi/Pt 2R HRKEHE
1k 7% & & F & (volume density, VD),

1.4 EHKFERFEER

EHRWR 12cm K, R E AR BEHEEH
MERLE. ENALEEUIOm AR 4 KA &
FAXRFPURBAAEFEEHK . FLRAFTERY
EHKAKMERALH VD,

1.5 BHEDREREENE

RBrHEPANERIBRREFRARTAM K d
BHEHEEHAT LKB4SOIA B B EY 4 L H 3 &
ME APEL-—REIRRER R e . LRAEE
B, AEHBBEYH . T ML FRE,H600A B b §
TREAEMHEE,

1.6 HitHaie

BITHEMULH R, AFARKA: R X HER.
2 #R
2.1 mFZIEEEKTE

IR BH=HAME TC KFR Table 1,
ARERNES 110K, =H TC KERLBFHF
R 4.9~5. 1 5. BHEFRE 63 K. 84
TC 7K F# 8 8 TR (P <<0. 001), {H UTG P
i B9 88 BE S NEG K (—88. 093 —78. 6%,
HAXHHEREFTEEP<0.01),

2.2 zHEBHEELREE

2.2.1 AKFHrK FERTRANEMME
MK AR e 5 AR AR ] IR AL LB
MR EABAREHIEHE, MiER AN TR RRE.
NETEERAGAEMME DL E, AR
W LRIERIE, B FEULARERARRE
M W, (Figure 1,2), PEEEUABREE.
S VHFIEEL, R A, SRS TN
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Table 1. The role of ultrasound in reducing the serum total cholesteral level (x+s, mmol - L)
Groups n  beginning of model produced for 110 days  treated for 63 days
model 10 1..10+0.21 §.6211.16

natural eliminating 10 1.11:+0.81 5.55+1.29 1.19+£0.43
ultrasound therapeutic 10 1.14%0.27 5.58+1. 35 0.6740,21°

#* compared with naturat eliminating, P<0.01.

Figure L. Electron micrograph of the tunica intima of
coronary artery in model group showing the swollen
endothelial cells (small arrow )and the proliferative
smooth muscle cells(rough arrow)in the funica intima
(8 000X ).

MHAA T AR IR L,

TRFBRERE S HAR, SHHFRR,
HERERE . RERTRE AT, KEK
S 250 KA, K 1 BB M 26 % LA E (I X
B EREIE S 5%,
2.2.2 Hm BEEXRESERAKHEAE.
HET HEEERHNBUEE, BN 100~
150 pm, B KB R 40 S RN B 4 T LAY
HE. P98 1 R R (Figure 3.4) . SRR MR
PR E DB G MM ILE . P3BR B i
LUK R RS B

BHELRL. UFEDRRE, LT
K2z JaEskad.
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B R LR TN R ERRREERE

Figure 2. Electron micrograph of the tunica intima of
coronary artery in natural eliminating group shows the
foam cells (%) in the tumica intima and lipides in the
cndothelial cells (arrow, 5 D00X).

B Table 2 %1 Table 3, A] RERIKZ R
HREER,UEERDEKE ESBKHBLEN VD,
UTG % NEG B 8.3 (P<C0. 05~0.01).
3 itig

ZFRHKNRE, ETERAKAREHE 2
BIARE L MUK 40 BT IR 5 HERL, T L4 AR
BEER UHABERR AR, 2 RER
BB EEN 1K, FitFHGs ey
EHa Sk EL R MR- BT
B AT RATE.

A W 3SR IE T AR 2 Bk O T R R R LR
i) VD, U R E kS K UE RS VD, &
A UTG /) HUREEH R As ik
BEH. BEKER As REERAANEES
A R SCHR S AR SRR IR R RR A AL R
WRATHBERX., FLRIEA EFRAR
TC {8 B £, T BH#H TC KFHBEMK, As
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Figure 3. Light micrograph of the nortic wall in
model group shows the thickness of the tunica intima

(% dincreased obviously (200 X ).

Table 2.

transverse sections of coronary arteries.

Light micrograph of the aortic wall in ul-
trasound therapeutic group bas the foam cells (%) in
the tunica intima thickened obviously (400X ).

Figure 4.

The incidence of the transverse sections with atherosclerotic lesions in the 4 516 various

the number and the percentage of (%)

Groups n mount
large branchs medical branchs small branchs

model 8 47153 (2.61) 85/533 (15.95) 1537931 (16.43) 242/1 617 (14.97)

narural eliminating 9 7/148 (4.7® 92/560 (16. 43) 138/948 <14.56) 237/1 656 (14.31) "

ultranound therapeutic 8 0/116 (0.00) 39/424 (9. 20) 60/703 (8.53) §9/1 243 (7.96)**

amount 25 117417 (2.64) 216/1 517(14. 24) 35172 582(13. 59) 578/4 516 (12.80)

# P>>0.05, compared with model groupy # ® P<{0.01, compared with natural elimination group.

Table 3. The volume density (VD) of the atherosclerotic lesions in arteric walls (Fxs%).
Groups » coronary artries aortae
‘model 6  489.15%6.92 2L.77+5.26
natural eliminating 7 52.53%+13.23" 15.42+£4.95°
ultraxound therapeutic 8 36.5946.98""* 7.9543.16"

# P>0.05, compared with model group;

FREN VD EHERL . REBHBKRE TCH
£ As WENBHYIREM, 8H RIS %
A.RESHMBROEEEMEEURARH
WA B E RO AE S B E AR E
FATR.

HRHEBAM TC. RARTHRELRMN
1K H As RESHEE SN TN 8 X
FAER As HREA B —NHFARSS, —&

# # P<C0.05, % » » P<0,01;

pared with natural elimi groups
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