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On the Distensibility of the External Carotid Artery of the Rabbit

Dong I1 Lee, M.D. and Young-Eun Choo, M.D.

Department of Physiology, Kyungpook National University School of Medicine
Taegu, Korea

The distensibility of the major arteries has been investigated extensively, but the value expressed
as Young Modulus varies widely by the different schools of the investigators, the major reason
undoubtedly being the difficulties encountered in the measurement.

In the present study, an attempt was made to elucidate the distensibility of the external carotid
artery of the rabbit, which was placed in saline immediately after removing from the apparently
healthy, normal rabbit without anesthesia.

The circular section strip and longitudinal section strip were made from the whole artery, and
Young Modulus of the whole artery, circular section and longitudinal section strips was calculated
from the length-tension curve of each sample.

Also, the similar samples of the artery seperately obtained were placed in ATP solution in the
concentration of 0.15mM and 0.30 mM, and Young Modulus was similary calculated.

Experiments were performed at 15,45 and 75 min after the artery was removed from the rabbit,
and the results thus obtained are summarized as follows.

1D Young Modulus of the whole external carotid artery of the rabbit in saline was 4.74X
10’dyne/cm?® at 15 min, but lower values were obtained at 45 and 75 min, Young Modulus being
4. 62X 107dyne/cm? and 4. 13%X10%dyne/cm?, respectively.

When the arterial samples were placed in ATP solutions, Young Modulus did not change much
throughout the experiment, and lower Young Moduli were obtained in 0.30 mM ATP soiution
than in 0. 15 mM ATP solution.

2) Young Modulus of the circular section strip in saline was 4. 11X 10°dyne/cm?, 3.75x 10%dyne
/em? and 3.90%X10°dyne/cm? respectively, at 15, 45 and 75 min, the value at 15 min being the
highest.

However, when the strip was placed in ATP solutions, no appreciable change was observed
throughout the experiment, and Young Moduli were lower in 0.30 mM ATP solution than in
0.15mM ATP solution. .

3) Young Modulus of the longitudinal section strip in saline was 2. 12X 107dyne/cm?, 2,48X
10’dyne/cm? and 2.46X107dyne/cm?, respectively, at 15, 45 and 75 min, Young Modulus being
slightly elevated in the latter part of the experiment.

A similar tendency was observed when the strip was placed in ATP solutions.
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Fig. 1. Schematic diagram of the tension-length
measuring apparatus.
S: Arterial sample.
C, &C;: Clips for fixation of the sample.
V: Vessel for mercury.
W: Balance weight for C; & V.
Hg: Mercury in glass burette.
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Fig. 2. Samples of actual measurement o1 ength-
tension curves of the external carotid artery
of the rabbit.
C: Circular section.
L: Longitudinal section.
W: Whole artery.
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Fig. 3. A sample of length-tension curve of the external carotid artery (circular section) of the rabbit.
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Fig. 5. Young modulus of whole artery strip of the external carotid artery of the rabbit in different
experimental time and addition of ATP.
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Fig 6. Young modulus of circular section strip of the external carotid artery of the rabbit in different:
experimental time and addition of ATP.
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Fig. 7. Young modulus of longitudinal section strip of thé éxternal carotid artery of the rabbit im
different experimental time and addition of ATP.

—53—



142 —2H A1 A— KR SEBIRY PRE HIa—-

4. Young = RjEe| M ATP2| 8

RN BERS Bhcy B LER R
HE P - e mES & YIRS R B BN
FIEBN BEEAAAZAE KD 1659 Keie] FrE
Hgermz 1546 Ao|—EHliReE 3, Youngss
L RE AL H1IEKoR S 2, 05 HELE
A BN, 454 2 754 &4 BEE dglch =3 R
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Fig 8. The cross section of the external carotid
artery of the rabbit, showing elastin layer.
Weigert’s stain. (X100)

TFig 9. The longitudinal section of the external
carotid artery of the rabbit, showing elastin
layer. Weigert’s stain. (X100D

E 2~3{ES) BAE Q9 ad e AREAER
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(W), 250 2 H3xrMA E5@EW), E6E
© g E7EAEt A 1 kel 2o] & mE
B8 Young L 15436l A 4.74X107dyne/cm?o] 1} 45
73k 7550 Ae K4 4.02 B 4.13X107dyne/cm?2 4
2 2R g3, 1550MEd el Adw ¥ g ek

3 et

s ATP Fm=A e & BERFES Bt 2
7 9a, ATP ] BE & «£00.30mM) %
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Table 1. Young modulus of the external carotid
artery (whole artery) of the rabbit in
different experimental time and addit-

ion of ATP
(X 10%dyne/cm?®)
Experimental Control ATP added
time Mean 0. %\E/imMX 0. 31(\)/1mM>:<
. ean ean

(min) (range) (range) (range)

15 4.74 4.15 4,00
(2.31~6.53) (1.98~6.72) (1.55~6.98)

45 4.02 4.21 3.82
(2.02~6.21D (2.30~6.99) (2.01~7.12)

75 4.13 4.18 3.74
(2.33~6.85) (1.73~7.03) (3.00~5.98)

. ./ Control group; 10
Number of exper1ment.< ATP added groud; 8 each

3% Final concentration in saline.

— 54—



—r] g 2] &3] %)

“Table 2. Young modulus of the external carotid
artery (circular section) of the rabbit in
different experimental time and addition

of ATP
(x10%dyne/cm?)
_Experimental Control ATP added
time Mean 0. lﬁmM,\( 0. S&mMﬁé
. ean ean
(min) (range) (range) (range)
15 4.11 3.85 3.67
(2.00~7.02) (1.72~7.22) (0.96~7.32)
45 3.75 4.00 3.50 -
(2.31~7.40) (2.01~6.89) (1.01~6.95)
75 3.90 4.09 3.58
(2.05~6.35) (2.18~5.72) (2.02~5.79)

Legends are same as in Table 1.

"Table 3. Young meodulus of the external carotid
artery(longitudinal section) of the rabbit
in different experimental time and
addition of ATP

(X 107dyne/cm®)
‘Experimental Control ATP added
time Mean 0. 15mM3¥% 0. 30mM:¥
i C ) Mean Mean
(min range (range) (range)
15 2.12 2.08 2.20
(0.87~5.50) (1.02~4.56) (0.87~4.23)
45 2.48 2.38 2.35
(0.98~5.67) (1.35~4.05) (2.02~5.11)
75 2.46 2.48 2.30
(1.90~4.68) (1.60~4.66) (1.01~4.15)

Legends are same as in Table 1

W §olE 1565404 4.11X107dyne/cm? 24 ZME
Ko e e Young o] st e AL FHE
Bola 455 B 75546l s &4 3.759 3.90X107dyne
Jem?2o 2 A EF ETH T HAEE nad g
ATP ) HEineAdE 0.15mMb 0.30mM &) BEd
A 25 EREniE @& 2 #be ¢z, ik ATP
<] #EErt 2545 Young R AA viebdg 2MmE
Hol A o] mEgks Rt Hl4etel. ¥ fMUAE Bhe
2 39S = ATPS Fjn §lol & 16544 2.12X107
-dyne/cm?¢] Young Z5-¢- JEhi e & FEElA EAT
3fEY] EAke A M4 AL Young &S vrhim 9l
31, 455 B 755084 EERe] 2% Young Z30]
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2.48 9 2. 46><1o7dyne/cm2°14 ZmERol vk $#Y)
Hol A 4& YoungZurh HEE @& g el
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oz, R#E B v BEREAE gy e,
ET elastin ffiftE BBEWCEE I EFHE
B #ab kv, Mo Ex BEsA #HiEsln
2 Apolel & A= Hifke] sl glvtm &%, H8E
g OE OB A Ry vhel o] ks HRAYT FE I
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P o st SBIE =% Pksl (R obdstn B
ﬂwr kBRI 2A OB F4s wmY + ]
i AR = AP B BAES Cati®e)
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