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COLD PRESSOR TEST ON ATOMIC BOMB SURVIVORS - NAGASAKI
EBEBEGFEFELCLCSETLIEARLERR — E B

INTRODUCTION

It has been noted in various types of animal experiments
that as a biological effect of irradiation, shortening of
life span occurs with the absence of specific causes of
death."® Warren's study® of the ages at death of
radiologists suggested that life span possibly might be
shortened by irradiation. Possible shortening of life
span as a late somatic effect in the atomic bomb survivors
of Hiroshima and Nagasaki cities is being extensively
studied in a joint program by the Atomic Bomb Casualty
Commission (ABCC) and the Japanese National Institute
of Health (JNIH)."

As part of this program specific follow-up studies™
are being made for detecting any early senile changes in
the various organs and systems, and close observations
will continue in the future. Particularly, since the senile
changes which primarily determine the life span take
place in the circulatory system, study of the process of
degeneration or changes in the phase of the physiological
function in this field is very important.

The cold pressor test which was originated by Hines
and Brown '"in 1933 is a simple laboratory test to study
the irritability and reactivity of the peripheral arteriole.
Subsequently, the test has been applied in laboratory
studies primarily to detect functional disturbances of
peripheral blood vessels in essential hypertension and
latent hypertension.'" S

Although the response is influenced by various biological
and environmental factors, no detailed statistical report
which gives consideration to these factors has been made.
Hence, the present study attempts first to consider the
factors which it is felt may affect this response and then to
elucidate a phase of the functional change occurring in
the cardiovascular system of the A-bomb survivors.
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SAMPLE

The study included 1156 healthy men and women of the
ABCC-JNIH Adult Health Study sample’® whose ages
ranged from 15 to 81 years and had undergone routine
physical examination at ABCC, Nagasaki, during June-
October 1960. The sample was comprised of four
comparison groups:

Group 1 305 persons located within 2000m from the
hypocenter at the time of the bomb (ATB); reported acute
symptoms of irradiation.

Group 2 303 persons located within 2000 m from the
hypocenter; reported no acute symptoms of irradiation.

Group 3 287 persons located at 3000-3999m from
the hypocenter.

Group 4 261 persons located beyond 10,000m or not
present in the city ATB.

Of these, Groups 3 and 4 may be regarded as con'tr:ﬂ
groups in relation to irradiation.'® All four groups are so
arranged as to have practically identical composition by
sex, age and month of examination (Tables 5-8).

METHOD

The examinees were asked to rest in supine position for
approximately 20 minutes in a room maintained at 25-30°C.
After ascertaining that pulse and blood pressure had
become stable, blood pressure reading was taken on the
right upper arm. Next, the left hand was immersed to
just above the wrist in ice water of 3-5°C for one minute.
Reading of blood pressure was taken at the end of 30
seconds and 60 seconds, and the maximal difference
between the blood pressure before and after cold stimulus
was regarded as the response value. Anyone whose
systolic or diastolic pressure response values exceeded
20mmHg or 15mmHg respectively was defined as a
hyperreactor.

RESULTS
Factors Affecting the Cold Pressor Test Values

The mean values of blood pressure response to cold
stimulus in the 1156 subjects tested were 13.8mmHg
systolic pressure and 12.5 mmHg diastolic pressure, and
the frequency of hyperreactor was 25.1% in systolic
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pressure and 35.8 % in diastolic pressure (Tables 1 and 2).
The response in systolic pressure increased with age.
The mean response value of 16.8 mmHg and hyperreactor
frequency of 35.4% in the group over 40 years of age was
exceedingly high as compared with the mean response
value of 11.9mmHg and hyperreactor frequency of
18.9% in the group under 40 years. In diastolic pressure.
no difference of response by age was observed (Tables 1
and 2). Increased response was noted with elevated
systolic pressure in the aged, and a fairly high response
was noted in the young with systolic pressure 150 mmHg or
over, which is considered to be hypertension (Table 2).
Further, the mean response value of 17.8mmHg and
hyperreactor frequency of 39.4% in subjects with systolic
pressure 140 mmHg or over, was much higher than the
12.9mmHg and 21.3 % observed for subjects with systolic
blood pressure below 140 mmHg (Table 4). The diastolic
pressure, in contrast, showed decreased response with
increased blood pressure (Table 2), That is, the mean
response value of 11.2mmHg and the hyperreactor
frequency of 30.3% in subjects with diastolic pressure
80 mmHg or over, was lower than the 13.1 mmHg and
38.5% for subjects with diastolic pressure below 80 mmHg
(Table 4).

By sex, the mean response value of 14.9mmHg and
hyperreactor frequency of 27.7 % in systolic blood pressure
in the 491 males was somewhat higher than the 12.3 mmHg
and 23.2% observed for the 665 females. In diastolic
blood pressure also, the mean response value of 13.6 mmHg
and the hyperreactor frequency of 41.3% in the males
was higher than the 11.6 mmHg and 31.7% observed for
the females (Table 4).

Although the composition of the sample as to sex, age
and blood pressure was the same for all months of
examination, response was noted to differ remarkably by
the month of examination (Table 3). Higher response
was noted for both systolic and diastolic blood pressures
during the summer months (June, July and August) than
during the autumn months (September and October). In
particular, the response was marked in the aged in July
when atmospheric temperature reaches the peak.

The results are summarized as follows:

Age. Systolic pressure but not diastolic pressure showed
increased response with age.

Month of Examination. Both systolic and diastolic pressures
showed greater response during the summer months than
during the autumn months.
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Blood Pressure. While systolic pressure showed increased
response with elevated blood pressure, diastolic pressure,
on the contrary, showed decreased response.

Sex. Both systolic and diastolic pressures showed a
somewhat higher response in males than in females.

Relation to Irradiation

No statistically significant difference in response was
noted between the four Comparison Groups (Table 5).
However, the cold pressor test response is considerably
affected by various factors which could have been operative
among Comparison Groups. Hence, further analysis was
made in which age, sex and month of examination were
considered in regard to the response in systolic pressure,
and sex, month of examination and diastolic pressure were
considered in regard to the response in diastolic pressure.

Response in Systolic Blood Pressure

In comparisons by month of examination, the voung
and aged showed no difference in response betwéen
Comparison Groups(Table 5). However, by sex, a differ-
ence in response was observed for young males(Table 6).
Since the response in young males was high in Comparison
Group 4 and low in Comparison Group 3, a difference
occurred in the mean response value, which was significant
at the level of 5% or less, and in the hyperreactor
frequency, which was suggestive at the level of 10% or
less. However, these differences can not be considered as
related to effects of irradiation from the atomic bomb,
Subjects in Comparison Group 3 were located beyond the
range at which any effect might be expected, as were
those in Comparison Group 4, and the two groups show
different response values which are at both extremes.
Further, young females do not show any such tendency.
Thus, the cause of this difference must be sought elsewhere.

Response in Diastolic Blood Pressure

In comparison by month of examination, the mean
response values in both sexes classified by diastolic
pressure above and below 80 mmHg showed no difference
among Comparison Groups(Table 7). A high frequency of
hyperreactor, significant at the 0.1% level, was noted
among Comparison Groups 3 and 4 during the summer
months in both sexes for diastolic pressure below 80 mmHg
(Tables 7. 8). However, this difference cannot be related
to an irradiation effect, because no statistically significant
difference was noted in mean response values among the
Comparison Groups, and also, the hyperreactor frequency
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in both sexes with diastolic pressure 80mmHg or over
was not notably high in Comparison Groups 3 and 4
during the summer and autumn months.

DISCUSSION

When the skin is exposed to a considerably large dose
of radiation for therapeutical purposes the capillary blood
vessels undergo a morphological change a half year to
several years later,” but the other organs of the cardio-
vascular system are generally considered to be radio-
resistant.”"** Few survivors of the atomic bomb experienced
such large doses, but if it be assumed that some change
eventually would occur to the peripheral arteriole, which is
the primary blood pressure regulating organ, the smaller
the dose the longer the latent period and, probably,
the milder the functional or organic change would be.
Hines'® reported that hyperreactors on cold pressor tests
performed to detect abnormal excitability of the peripheral
blood vessels are very likely to develop essential hyper-
tension later in life, and applied this test in the diagnosis
of prehypertensive state. That is, the objective was to
detect latent functional abnormalities in the blood vessels
from variation of blood pressure under cold stimulus.
This is in accord with the purpose of the present study,
which attempts to detect in the early stage any latent
functional changes in the peripheral blood vessels which
might have been caused by irradiation. The elevation of
blood pressure by this test is ascribed to the mechanism
of the nerve or body fluid,”""*
increase in systolic pressure exceeds 20 mmHg or increase
in diastolic pressure exceeds 15mmHg, the response is
regarded as hyperreactive and the peripheral arteriole is
considered to be in an abnormally excited state.”® It is
commonly known that a high rate of hyperreaction is

and generally when the

seen in those who have essential hypertension and abnormal
neurocirculatory tonus. Accelerated excitability due to
senile change of the arteriole is believed to be one of the
reasons for the high rate of hyperreactor noted in the
aged including those who were normotensive.

The difference in response by the month of examination,
particularly the increased response noted in July and
August, probably is caused primarily by the increased
cold stimulus due to the relative difference between the
cold water temperature and the high room temperature
and by the sudden contraction of the dilated peripheral
blood vessels.'”

The response of systolic pressure reflected the change
with age quite well, but no meaningful differences were
seen between Comparison Groups. The response of
diastolic pressure showed no change with age and the
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mean response value in diastolic pressure showed no
difference between Comparison Groups. However, the
frequency of hyperreactor did show a difference, the
response being particularly remarkable in females during
the summer months. Difference in response between
Comparison Groups was also apparent during the summer
months in both sexes with diastolic pressure below 80 mmHg.
However, males showed no difference in response between
Comparison Groups during both the summer and autumn
months, and females also showed no difference in response
between Comparison Groups during the autumn months.
No difference in response between Comparison Groups
was noted in either sex with diastolic blood pressure
below 80 mmHg or with diastolic blood pressure 80 mmHg
or over during the summer and autumn months.

In view of the results the difference in hyperreactor
frequency between Comparison Groups can not be attributed
to an effect of radiation exposure. To elucidate the
cause, difference in the time of study, the number of
subjects of study, the sampling method, etc., and other
biological and environmental factors should be reviewed.
To relate any abnormality of physiological functiop~to
irradiation, the milder the degree of abnormality, the more
necessary it becomes to study a larger sample under
similar biological and environmental conditions.

The cold pressor test has such advantages as being
very simple to perform, causing minimal unpleasantness to

the examinees, and being easy to perform on a large sample.

On the other hand, the response values derived from the
test are influenced by many factors such as sex, age,
blood pressure, physical constitution and environment,
and a fairly large sample is required for the statistical
evaluation of radiation effects. If further study is made,
it would be desirable to select the summer months when
the response values are great, and also, to employ a
large sample in which factors affecting the cold pressor
test values are reduced to the minimum.

SUMMARY AND CONCLUSION

Cold pressor test was performed on a sample of 1156
atomic bomb survivors and other persons(ages ranging
between 15-81 yvears)residing in Nagasaki City. Response
values differed according to such factors as age, sex,
blood pressure and month of examination. The response
in systolic pressure increased with age but no evidence
was found to support an acceleration of aging by irradiation.
The response in diastolic blood pressure showed no
change with age, but differed between Comparison Groups
during the summer months. However, this was apparently
due to some other cause than exposure to the atomic bomb.
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TABLE 1 BLOOD PRESSURE RESPONSE TO STANDARD COLD STIMULUS, MEAN VALUE

AND RATE OF HYPERREACTOR, BY AGE

#£1 BEES¥RCHTIREREO T & HYPERREACTOR 4: &%
Prestimulus blood pressure Age i Total #
$li%E o mIE 1529 30-39 4049 50-81
Mean value of response mmHg® § 50 F518
No. Mean No. Mean No. Mean No. Mean No. Mean
# TH ¥ T4 b0 T4 % T Hy n Y
Systolic <119 153 10.7 259  13.6 72 14.5 50 16.4 534 13,1
At 120-139 117 9.8 147 11.1 74 13.8 76 18.6 414 126
>140 12 124 33 159 31 19.5 132 18.3 208 17.8
Total # 282 10.4 439 129 177 15.1 258 18.0 1,156  13.8
Diastolic <79 235  13.4 342 129 107 12.9 96 13.4 780  13.1
LA >80 47 9.7 97 92 70 11.9 162 12.6 376 112
Total # 282 128 439 121 177 12.5 258 12.9 1,156 125
Hyperreactor rate " %
Systolic <119 20 138 % 63 243 % 18 25.0 15 30.0 116 217 %
nEm 120-139 14 119 27 184 22 29.7 29 38.1 92 222
>140 2 224 10 333 15 48.3 55 41.6 82 39.4
Total 36 128 100 228 55 31.1 99 38.4 290  25.1
Diastolic <79 88 374 132 38.6 44 41.1 36 37.5 300 385
B3 >80 10 213 26 26.8 20 28.6 58 35.8 114 800
Total f 98 34.8 158 36.0" 64 36.2 94 36.4 414 358
* Difference b pre- and post-stimulus pressures. W0 iR 0 & A B o B o0 95,
** Pressure response: Systolic>20 mmHg, Diastolic >15mmHg.  SUHEIAE R G20 amHg 01k, HIWBEREIS amHg L1 E.
TABLE 2 BLOOD PRESSURE RESPONSE TO STANDARD COLD STIMULUS. MEAN VALUE
AND RATE OF HYPERREACTOR, BY AGE
k2 BEEESAVHCHTINERED P - HYPERREACTOR #: @5
Prestimulus blood pressure Age @ Total 3%
1 #M F 15-39 40-81
Mean value of response mmHg RGO FHE
No. Mean No. Mean No. Mean
" Tty " Fry % T
Systolic <109 169 12.2 40 15.0 209 12.8
058 10 110-119 243 12.7 82 15.4 325 13.4
120-129 183 9.7 73 15.6 256 11.4
130-139 81 12.4 77 16.8 158 14.6
140-149 28 12.9 49 18.3 7 16.4
>150 17 18.5 114 18.6 131 18.6
Total 3 721 1.9 435 16.8 1156 13.8
Diastolic <59 88 17.4 9 19.3 a7 17.6
=N 6069 235 135 54 13.4 289 13.5
7079 254 1.2 140 12.7 394 1.7
80-89 110 96 128 12.9 238 1.4
~90 34 8.6 104 11.8 138 11.0
Total 3t 721 12.3 435 12.7 1156 12.5




TABLE #£ 2 Continued $t %

Prestimulus blood pressure Age ER Total &
SEF0AE 15-39 40-81
Hyperreactor rate =
Systolic <109 33 195 % a 225 % 42 201 %
HEE 110:119 50 20.5 23 29.2 74 22.8
120-129 23 12.5 21 28.7 44 17.2
180-139 18 28.5 an 38.9 48 30.4
140-149 6 21.4 21 42.8 27 35.1
~150 @ 35.2 49 42.9 55 T o420
Total it 136 18.8 154 35.6 200 25.1
Diastolie < hY 52 59.1 4 44.4 56 57.7
i35 1) 6069 92 39.1 23 42.6 115 39.8
70-79 76 29.9 53 37.9 129 32.7
80-84 28 25.5 41 32.0 69 24.0
=90 8 23.5 37 35.6 45 32.6
Total it 256 35.5 158 36.3 414 35.8

TABLE 3 BLOOD PRESSURE RESPONSE TO STANDARD COLD STIMULUS, MEAN VALUE AND RATE OF HYPERREACTOR,
BY AGE AND MONTH OF EXAMINATION

#3 BEAOEG@SUC T 3 MIERE® T4 & HYPERREACTOR #: & - B&AH

s - Month of examination BM#&H Total 3
i June 6 H July 7H August 8 f September 9 § October 105
Mean value of response mmHg RSO Fi9g
No. Mean Nu. Mean No. Mean Na. Mean Na. Mean No. Mean
# ity 4 Py % Tty # ¥y b T H T
1539 130 12.0 128 139 143 13.3 157 11:3 163 9.9 721 11.9
40.81 83 19.1 74 20.0 21 15.49 84 16.9 103 13.8 435 16.8
Taotal 3 213 14.8 202 16.1 234 14.3 241 13.2 266 112 1156 13.8
15-39 130 10,9 128 14.0 143 14.7 157 11.9 163 10.5 721 12.3
40-81 83 13.1 74 15.3 91 13.9 84 12.7 103 9.6 435 12.7
Total 3t 213 11.8 202 14.5 234 14.4 211 12.2 266 10,2 1156 12.5

Hyperreactor rate £

15-39 26 20.0 % 32 25.0 % 3z 224 % 24 153 % 22 13.5 % 136 189 %
40-81 R 41.0 36 48.6 35 38.5 25 2938 24 233 154 354
Total 3 &0 28.0 6% 336 67 28.6 49 20.3 46 17.2 290 25.1
15-39 39 30.0 57 4.5 66 46.2 49 312 45 27.6 256 35.5
40-81 33 J9.8 a7 50.0 37 40.7 30 357 21 20.4 158 36.3
Total 3 72 338 ™ 46.5 103 44.0 79 328 66 24.8 414 35.8




TABLE 4 SIGNIFICANCE TESTS, RESPONSE VALUE AND RATE OF HYPERREACTOR ON AGE, SEX
MONTH OF EXAMINATION AND PRESTIMULUS BLOOD PRESSURE

#4 MG £ HYPERREACTOR £0F& - {5 - BEH - fIzinES o A EERTOHES

Age Sex Meonth of examination Prestimul
i E #* mEs blood pressure
a;;:, S50 P
239 404 Male Female Jun-Aug Sep-Oet ~139 1404
el &% 6-8H 9-10H
Systolic 4T#EM
Mean value of response K i) £154 11.9 16.8 14.9 12.3 15.0 12.2 12.9 17.8
T-test T-8BE P<.001%** 01>P>.001%* P<.001%** P<.001%***
Hyperreactor rate ¥ % 18.9 35.4 21.7 23.2 30.0 18.7 219 39.4
x2test X! -BE P<.001*** 05<P/. 10 sugg P<.001%** P<.001%**
Diastolic 3%
Mean value of response Eisn £  12.3 ET 13.6 1.6 13.6 11.1 13.1 L2
T-test T-8% 40<P<.50 P<.001*** P<.001%** 01>P>.001**
Hyperreactor rate ¥ % 35.5 36.3 41.3 3.7 41.1 28.6 385 30.3
xlest X -@FE T0<P<.80 P<.0n1*** P<.001*** 001<P<.01**

TABLE 53 SYSTOLIC BLOOD PRESSURE RESPONSE, SAMPLE COMPOSITION, MEAN VALUE, AND RATE OF HYPERREACTOR,
BY AGE., MONTH OF EXAMINATION, AND COMPARISON GROUP

#5 SUEMERER, E4@K, FH5#E & HYPERREACTOR #: £& - B&H - L8

A June-August 6 -8 H September-October 9 -10H Total 3t
= Group ¥ Total Group gt Total Group (L@ EF Total
1 2 3 4 it 1 2 3 4 Fid 1 2 3 4 it
Sample composition 18 %18
15-39 99 108 104 90 401 92 78 74 76 320 191 186 178 166 721
40-81 69 66 59 54 248 45 51 50 41 187 114 117 109 a5 435
Total 3t 168 174 163 144 649 137 129 124 117 507 305 303 287 261 1156
Mean value of response mmHg RGO FEHE
15-39 13.3 11.8 126 146 13.0 11.3 109 10.1 9.9 10.6 123 11.4 116 125 11.9
40-81 16.1 18.1 186 20.6 18.2 156 145 148 150 149 159 16.5 169 182 16.8
Total & 145 142 148 169 15.0 127 123 120 1.7 122 13.7 134 136 145 138
Hyperreactor rate & %
15-39 253 185 202 267 224 17.4 15.4 95 145 144 21.5 17.2 157 21.1 189
40-81 37.7 455 39.0 48.1 423 244 196 280 34.1 26.2 325 34.2 33.9 42.1 352
Total Zf 30.4 287 27.0 34.7 30.0 197 17.1 169 21.4 18.7 25,6 23.8 226 287 251




TABLE 6 SYSTOLIC BLOOD PRESSURE RESPONSE, SAMPLE COMPOSITION, MEAN VALUE, AND RATE OF HYPERREACTOK
BY AGE. SEX, AND COMPARISON GROUP

%6 WEEIERE, HARBK, FH4: HYPERREACTOR #: ffff - 1% - R

A Male B Female #& Male+Female %+ 4
;;;.3 Group M 44 0F Taotal Group Ho# e Total Group  Hededs Total
1 2 3 4 R 1 2 3 4 i 1 2 3 1 it
Sample composition EXES
15-39 80 77 62 36 255 111 109 116 130 466 191 186 178 166 721
40-81 58 66 69 43 236 56 51 40 52 199 114 117 109 95 435
Total # 138 143 131 79 491 167 160 156 182 665 305 303 287 261 1156
Mean value of response mmHg RGO FHEG
15-39 120 11.9 99 152 119 125 111 125 1.7 119 106 123 11.4 125 11.9
40-81 16.2 18.0 17.9 21.1 181 156 145 15.1 15.79 15.2 149 159 165 182 16.8
Total #t 13.8 147 14.1 1B4 149 13.6 122 13.1 128 129 122 13.7 134 145 138
Hyperreactor rate £ %
15-39 22.5 16,9 8.1 27.8 18.0 % 207 174 1998 19.2 193 215 A2 157 211 189
40-81 20.3 394 39.1 465 381 ° 35.7 275 250 385 3822 32.5 34,2 33.9 421 3bh.2
Total #f 254 27.3 24.4 380 277 25.7 20,6 212 24,7 28.2 25.6 23.8 22,6 287 2b.1

TABLE 7 DIASTOLIC BLOOD PRESSURE RESPONSE, SAMPLE COMPOSITION, MEAN VALUE, AND RATE OF HYPERREACTOR
BY MONTH OF EXAMINATION AND COMPARISON GROUP

&7 ERMERE, BAER, T4 L HYPERREACTOR #: #EH - Ly

June-August g - 8 B September-October 9 —10° Total Et
Prestimulus

blood pressure Group M e2F Total Group H &3 Total Group s Total

1T ) MLTE 1 2 3 4 it 1 2 3 4 i1 2 3 4 #t

Sample composition 2 &8

<79 123 118 13¥ 103 455 a1 B6 75 73 325 214 204 186 176 780

B0+ 45 56 52 41 194 46 43 49 44 182 91 29 101 85 376

Total 3t 168 174 163 144 649 137 129 124 117 507 305 303 287 261 1156

Mean value of response mmHg RGO FEHE

<79 125 129 144 164 139 125 1.3 123 11.4 119 125 122 136 14.3 131

80+ 13.8 134 105 13.1 127 10.7 8.2 103 9.7 9.8 122 11.2 104 114 112

Total Bt 129 13.0 13.2 155 136 11.9 103 115 10.8 11.1 124 119 125 133 125

Hyperreactor rate = %

<79 36.6 32.2 486 583 433 341 314 320 288 31.7 35.5 31.9 41.9 46.0 385

B0+ 40.0 429 30.8 34.1 371 26.1 18.6 265 205 231 33.0 32.3 287 27.1 303

Total A 37.5 356 429 514 414 31.4 271 29.8 256 28.6 34.8 32.0 37.3 39.8 358
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TABLE 8 DIASTOLIC BLOOD PRESSURE RESPONSE, SAMPLE COMPOSITION, MEAN VALUE AND RATE OF HYPERREACTOR
BY SEX, MONTH OF EXAMINATION, AND COMPARISON GROUP
#8 IORMERS, PEAHNSN, Fi5if+ HYPERREACTOR #:: 1 - B#H - HeatsEm

Male % Female # Male+Female %+ %
Month Group H#28F Total Group f47# Total Group &% Total
A 1 2 3 & B i B #oo1 2 3 4 3
Sample composition &8 R%
Jun-Aug 6 -8H 67 B7 62 52 268 101 87 101 92 381 168 174 163 144 649
Sep-Oct 9 -10A 71 56 69 27 223 66 73 55 90 284 137 129 124 117 507
Total it 138 143 131 79 491 167 160 156 182 665 305 303 287 261 1156
Mean value of response mmHg RO F£5 6
Jun-Aug 6 -81 154 134 133 169 146 11.2 126 13.1 146 129 129 13.0 13.2 155 136
Sep-Oct 9 -108 126 124 125 128 125 11.2 86 103 10.1 10.0 11.9 103 11.5 10.8 11.1
Total it 13.9 13.0 129 155 136 11.2 10.8 121 124 11.6 124 11.9 125 133 125
Hyperreactor rate = %
Jun-Aug 6 -8 H 50.7 37.9 435 53.8 455 28.7 333 426 50.0 386 37.5 356 429 514 414
Sep-Oct 9 -101 38.0 393 333 333 363 242 178 255 233 225 31.4 271 298 256 286
Total i 44.2 385 38.2 468 413 26.9 26.2 36,5 36.8 31.7 348 320 37.3 398 358
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