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Morphometric Study on Intimal Thick-
ening of Coronary Arteries in Youth
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To investigate the relationship between the quantita-
tive morphometric characteristics of intimal thickening
and coronary atherosclerosis, 306 coronary arteries
from 102 autopsied cases, 61 males and 41 females.
aged 15 to 39 years (divided into 5 age groups), in
Beijing were morphometrically studied.

Methods

and medial thickness was measured,intimal to medial

By using an image analysis system,intimal

thickness ratio, eccentricity index, luminal stenosis
rate, and average annual increasing rate in intimal
thickness were calculated.

Results The intimal thickness increased with ageing.
The intima was markedly thicker in males than in fe-
males of the same age group. Among the 3 coronary
arteries[left anterior descending (LAD) .right coronary
(RC).and left circumalex(LC) Jstudied, the rate and
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degree of intimal thickening were most marked in the
LAD and then the RC and LC. Intimal thickening in-
creased more rapidly in the LAD in both sexes in the
20 ~ 24 years group with average annual increasing
rates of 8. 6% (males) and 9. 5% (females). The thick-
ness then remained steady. However, a second peak of
thickening of the LAD in the 35~ 39 years group in
males with a average annual increasing rate of 9. 2%,
meanwhile the percentage of luminal stenosis was 57.
4%. The average annual iucreasing rate of LAD was
up to 3. 8% in females in the 30 to 34 years group with
no further increase in the 35~39 years group,but the
percentage of luminal stenosis was <(51%. Two differ-
ent types of thickening,namely diffused and eccentric,
were found,the latter with characteristic features of
atherosclerosis is prone to develop into atherosclerosis
plague. The type of thickening of LAD which shows
the highest prevalence of CHD clinically was eccentric.
Conclusions  Intimal thickening wi{h ageing is a
changing from physioclogical to pathological process
and intimal thickening froms the structural base for
atherosclerosis.
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MRS AL B AL A5 K 60t 1R 9 K o, & B Bk 36 AE A AL o
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X §if AR, AR, FRA BALE
LR

7 R 3K (e BKD 38 # 5 4L (atheroscle-
rosis, A )RR EHE T L HBEY L. HBTF
FHEH EPERHE W S L (coro-
nary heart disease, CHD), G EHR K. BFR4E
BAAs AFW CHD R EFHEEE X KE
CHD ERAFERS HEHELHHY., LK
# As fl CHD & X', Hit, A X EiL =
WRXER AR EXFEREERM L, RAEE
ST L P AT 8 B AT, AR R H Bk
NEMES As RERRAIXE, HBRE M
EE¥HKIE.

1 #MEFHE
1.1 #&¥

HEAERBITERRAE KA EEE LB, £ &1
KENLTRE 1991~1993 £ EA KT E8 A 15~
IYIMFAFTERZ X MEFHRE LM 102 H (B
61 M.k 41,5 + £~1.5+ DT K306 L. AWK
X (eft anterior descending, LAD). % # & (left cir-
cumflex, LC) & # & ¥ % B (right coronary, RC) %
102 L, %5 #H B LR 104, 8% 5 % (Table 1),

Table 1. Age and sex distributions of 102 youths
(aged 15~39 yrs) of Beijing.

Age male famale total
15~ 5 7 12
20~ 20 7 9 29
25~ 14 11 25
30~ 10 6 16
35~ 12 8 20
total 61 41 102

Note:from each of the 102 subjects 3 coronary arteries

(LAD, LC and RC) were taken.

1.2 #REHIE

WRE S AN CHBRR L EF B HF,

PHERIKEMLEF — B ERHM.LAD.LC & RC
PHRAEAMF(TEHEL2 L), ERE5mm, B &

WE, K EE 4 pm, HE R ET €.
1.3 BEEBEH

A B & 24 X (Quantiment 970) & ¥ ET % &
AR ET A MEA PR BRAEIRTH)
BEHANEA/TEPHER LA NEARTH. T
BERRERER RENET AR RMEA S &
KB B, RS HEDT,EI20.5 4 % &
HHE,<0.5 4R HHE (Figure 1, ¥ B RFRZ
AT R/ (ABER+ERER) X100%, th >
SIphEEHEE, BN AN BN Quips K &
2, AMEF A,

Figure 1. Eccentric index{ZI=A/B). EI<0. 5;eccen-

tric thickening; 220. 5:diffused thickening (from &I #iF,
LI, 1992,7.652~659).

1.4 HitHzE

W %247 F7 Bl & 4L B4 SPSS/PC # % i# 4T %
WH¥REBE,SANEXANBERAANPRBEE LES
ARARH . BURHKERERRT AL A, BLK
THBEEERE AN YE ARG RS BT, P
BRUBEA AN KA ENE A&, CRRFRBRT
SAA AEURL, R ETHE%. G HENILE
HAXRRWFEAN PSR BEABLEN &
B, AMETHERENTHEEHR,
2 4
2.1 ERAREESER %5

Table 2 f1 Table 3 fr it b RER A
15~19 = MEVFHHNEZEC HHEN
0.9 % KPP HEHELAD & 1.2 1§, MERK K
W 35~39 FAN/FEERFHHETY
A L4fE . BEHELADk 2.3 %, = XM
THIIRE 35~39 FH 5 15~19 S HMH, B
YER 2.3 1%, LevEN 1.5 (%, B A E
JE B vl FE YR F R otk TR B B oA
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Table 2. Relationship between mean of natural logarithm of intimal thickness of coronary arteries
and age,sex in youth(15~39 yrs) of Beijing(x+s).

LAD LC RC
Age
male female male female male female
—1.85 —2.13 —2.56 —2.39 ‘ —1.96 —2.29
15~ (157.24) (118. 84) (77.30) (91.63) (140. 86) (101.27)
+0. 47 +0.47 +0.58 +0. 61 +0. 45 +0.57
—1.51 —1.63 —1.95 —2.01 —1.72 —1.92
20~ (220.91) (195.93) (142.27) {(133.99) (179.07) (146.61)
+0.57 +0. 30 +0.58 +0. 62 40.33 +0. 32
—1.32 —1.73 —1.76 —2.06 —1.58 —1.73
25~ (267.14) (177.28) (172.04) (127.45) (205. 98) (177.28)
+0. 34 +0. 33 +0.58 +0. 62_ +0.33 +0. 32
—1.47 —1.57 —-1.77 —1.68 —1.74 —1.62
30~ (229.93) (208. 05) (170. 33) (186. 37) (175.52) (197.90)
+0. 23 +0. 47 "4+0.63 +0. 59 +0. 45 +0.70
—1.05 —-1.72 —1.41 —2.00 —1.34 —1.81
35~ (349. 94) (179.07) (244.14) (135. 34) (261. 85) (163. 65)
+0.33 +0.59 +0. 32 +0.52 +0. 41 +0. 3¢
—1.40 —1.75 —1.82 —2.04 —1.63% —1.87*
total (246. 60) (173.77) (162. 03) (1360, 03> (195. 93) (154.12)
+0. 47 +0. 45 +0. 60 +0.55 +0. 48 +0.52

# P<C0. 01,vs the corresponding coronary artery of male,by the analysis of coariance to control age factor, # means the same in
the other tables. # P<C0.01,vs LAd of the same sex,by analysis of covariance to control age factor, # means the same in the
other tables. Note; Fugures in brackets represent in”! of mean X 1000(um) and mean the same in the other tables.
Table 3. Relationship between mean of natural logarithm of the ratio of intimal to media thickness

and age.sex in youth(15~~39 yrs) of Beijing (x+s).

LAD LC RC
Age
male female male female male female
—0.21 —0.50 —0.17 —0. 04 —0.04 —0.20
15~ (1.23) (0.95) (0. 84) 0.67) 0.67) (0.82)
+0. 64 +0.50 +0.72 +0.57 +0.58 +0.70
0. 37 0.29 0.10 0.02 0. 14 —0.05
20~ (1.45) (1. 34) (.11 (1.02) (1.15) (0.95)
+0.57 +0. 37 +0. 45 +0. 36 +0.57 : +0. 44
0.55 0.35 0.13 0.11 0. 24 0.27
25~ (1.73) (1.42) (1.14) (1.12) (1.27) (1.3D
+0. 41 +0. 37 +0.50 +0. 35 +0. 43 +0. 37
0,41 0. 39 0. 34 0.18 0. 09 0.44
30~ (1.51) (1.48) (1. 40) (1. 20) (1. 09) (1.55)
+0.25 +0.56 +0.49 +0. 62 +0. 41 +0.74
0. 81 0. 31 +0. 44 0.01 0. 29 —0.02
35~ (2.25) (l.36) (1.55) (L. o) (1. 34) €0.98)
+0.48 +0.42 +0. 32 +0. 48 +0. 49 +0. 54
0. 49 0.26° 0.19 0. 06 10, 17* 0. 09
total (1.63) (1.30) (1.21) (1.06) (1. 19) (1.09)
+0.50 +0. 44 +0. 49 +0. 45 . +0.49 +0.56

HER B FHP<0.01), BT 20~24 FHE FE—EBH P <0.01), 20~29 ¥HANE
MRS ot 30~34 % K HHE 35~39 H 5 15~19 % HitL I 00 B (<0, 01) ;s 3 4E 25
WHEIEES RO =N ER AR RS H R ~34 %R AR 2 YRR T 24, M A T
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Figere 2. latimal eccestric thickening of LAD. Figure 3. Intimal diffesed thickening of RC.
E1<0.5 (2 male peamant, 36 yru), ET X 24 EI>0.5 (a maic peasant, 31 yru), ET X 18,

Table 4. Relationship between eccentric Index and meas of natural logarithm of Intimal

thickness in youth(15~39 yre)of Beijing(r+7s).
Eccentric index(EI)

Intimal thicknesa

male female male+ female male+female
LAD 0.42%0.17 0.4410. 14 0.43%0.1¢ =1.54(204. 3821 0. 49
LC 0.69+2.05 0.41+0.19 0.58+1.59 =1.91(148. 08) £ 0. 59
RC 0.4440. 15 0.5740.17 0.50+0.17 —1.75(177. 28) £ 0. 51

Note; El=A (Intimal thickness) /B (Intimal thickness ) EI220. 35, diffused thickening, EI<C0, 5, sccentric thickening.

Table 5. Age and stx distribution of percentage of luminal stenosis in youth (15~~38 yrs) of Beljing.
LAD Lc RC
i male {female male fermale male female
18~ 41.0£16.3 35.8x8.2 31.8%16.1 46.7+15.5 39.9x7.7 3z.ekll.4
20~ 4%.0+17.0 40.8%T7.4 40.7+12.4 39.3%11.0 45.9%17.1 38. 5% 14.4
25~ 50.619.6 45,814, 8 48.1%12.0 40.4£9. 4 45.7%13.8 45.0%:12.8
30~ 43.2x10.6 41.8+11.7 47.2x15.6 40.1+12.9 42.0+8.8 46.5%18.0
35~ 57.4=1Z2.2 47.6%8.0 48. 4£9.1 42.8x11.7 50.3%+16.9 45.0%14. 8
1otal 50.2x13.9 2.6+11.0° 44.3+13.2° 41.7x11.6" 45.5&1;‘5' 41.7%£14.3°

Note; Percentage of luminal stencsis=intimal area/(intimal area+luminal area) X 1003 . 251 % : luminal stencsis.

AMEERERAEH(P>005): B30  #(P<0,01),LAD &) EI=0. 43 % .0 #

~34 ¥ RActk 35~39 YA MAE S —F 8
ML THE.
2.2 BEAKRYSH

B Table 4 Wit EEMFEM HEHNEXRZ
BE.=Xn®+. KL LAD 2 ¥.RC
KZ.LCRE,LADSLC.RCHHEEREX
S¥w<o.01).
2.3 ARNENEERA

A4 EI(Table 4), A¥ER-OVEN R F &

(Figure 2, LC Z RCM EI=0.5 £H 8¢
(Figure 3),LAD S RC.LCHHEBRENE
F(P<0.01).
2.4 FTERVESEYR, RS

fi 18 Table 5 % B2 1 %% 3 Ml S 5210 1< o
. B8 F L <001, =5 mEME.LAD
R MR (P<0.01), KK B EC & LC,35~
39 ¥ W LAD W F £ K 57. 4%.
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3.1 BHABRRESER RIS ELR
xR

PR ERARTENERRE— P EEES
ERNEAER, MEEHRASREIHNBHNE,
WERERVCSE As HEMH - . E6EH
R ILEILEARK BN E(EN CHD fg
B R RE— I8 bR, I B A SR B R
NEBUEE SERBER — S HHEXED. B
REABHEK As MBI RNENEN —BES
FFOE MK 15~39 % B SEHAE R AW
BRAER FHERNEMESEN 4 M ERAE
20~24 ¥,35~39 ¥ ;4 20~24 #,30~34
%Y H MR B A A H AT —F R4 L
4 %, o LAD t s E T2 808 4 A
WHT.6%.R.8%.10.5%.3.3%. BEH/F
BREELEHEMC. HENFEERENEIEE
T R TG B B A b, N B 4F B 0 4 TRT 3 R M
ZHRPBAEE. MHELERRHAE 25~29
BYNEHE R AR (B 30~34 ¥, &
35~39 ), WAENEIBEL BPAELE
MR EEEEESEYER TSN
FoHRHE—EHR. AEH As RERHER
(AXH|E), ENBMEML, —FHEHK . %
PR ERAMS As AR A H—
B, CHARBEZR N TN H AR
H—AHEHNBEBED, RH Bl bkm s &
M4 AL RGN S M0, ML 4 AT
7 ML 3 b 4K V1728 3 i o 3 43 B X RO R O X
mMESXEORAEREBAYIN S, X & a5
A LI P R I B, E Rl SR A R I8,
MERRSRORER . EWMEFEFFEREA
(low density lipoprotein, LDL)#& A\ 4 &, =
AEERESEEHEYRNBELEEZE, BK
K As 5573, (N0 LAD LK 3h /122 i
EC.LC BX,Frid W&ﬁf;ﬁ‘:)ﬁﬁs A
EHEITMBZH . BB, EikHEYE
B 47 % 1 SO N A A e R R R R R Y
B As T IEHA M, N B ILE
JUEWE R ¥ K ¥ % CHD & — 5 5 & [/
x.

3.2 ARNEENES. EERESR R

PHBE RS NEERSEBERZ M0
B HIF ERRAE A NERE L R R
FEERR AR, B Table s HEEHMMK
MR e, KR E R RS
SR HNEMEAR=ZER N, AR
B.ENBEHBERIEM 35~39 Y4B H
LAD R ER B E R As REREEYERE
AhE, RN EME S As 3 — 3]
BEEBERE HAPFRIRN B 25~29 FHK
HERHERT 30~34 X4, As ER N F
HENRKTFE&E . FArekEBREHELH
As RAEFIE. AH KA MM N T
B BCHE 18 R fE P S R B e, A B B B
EEEMEERE KR, 15~19 $A Y5 35~
39 FAMEEREN BEP<0.0D. AHA
F5L 3% JB O 2 2 41 3 o B 7 0 AL 48 B (smooth
muscle cell, SMC)EB E N EHHE S K 5 1
FFIE X R AT ERENAS LM, H
I B 7 SR AL P T As 98 R i A Rk P R
BRI FERESCERTT BT RRAE.

M Table 4 EF} LAD 2 8B {R.OHEHE
I 36 3 772 BE A K 3Bk P9 3R B AE 43 IR 12 T o
BEMAPREEZEDT 1 omdBRSEDHE
FHFEERERL™E BN E X, 58
I T 42 B 3 3 O 0 4 A W8 TR I o O 4% P9 B i
EMZM, B As WEERA—FLFIHEE. #
X — 2w, RO TE N E RS B 5
BAs, GEBRAERABKG /), BHE B
JREEX 5], 58T & H W, 3 L3 3h F7 2 & v A At
BBE L HEM As AR B R18, & £ R E
B, WERERR AWREEDKEREHS
FUh EHTREFARERETHE, BN
IR AR R O R R o, P T AL
SR, B AR As T8 BT, X P AP B S A8 R
HMAERHAREEEEEERESE, IR
#A AT RE AT BLO ML IS 2 L X 558 PR B o 7ed
fok it %2 Bt DL B R 1 (RO PE D IR R I I
AR . H, X TRk bk M7 B, i i X
A BE A BURE RS A A S E I PR I B A8 3
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BIARBEH SR BREE (1)

ZBREw

acetyl low density lipoprotein, ALDL

bovine aortic endothelial cell, BAEC

left ventricles ejective fraction, LVEF

left ventricles ejective time, LVET

left ventricles preejective period, LVPEP
left ventricles end —systolic volume, LVESV

left ventrides end —diastolic volume, LVEDV

acetylcholine, Ach
LB REREES
FHREASTEL interferon —induced protein, IP
T RAER eicosapentaencic acid, EPA
@ wER docosahexaenoic acid, DHA
Nk F g unsaturated fatty acid, UFA
LR E myocardial infarction, MI
4 ¥ BhRK P9 K A B
FEaEA bovine serum albumin, BSA
A AR 3 bk right coronary, RC
ERTRE S left anterior descending, LAD
7 5t L5 R
7 % 4 M1 B (5]
A = 51 1 AT A
EZRHEHAETR
EEHFKMAETM
ZHEERE

noradrenaline, NA norepinephrine, NE

(ALABE)





