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The most robust intervention for slowing aging and maintaining health and function in animals is dietary caloric restriction
(CR). Although most studies of this phenomenon have been conducted in fodents and lower animals, data accumulating from rhesus
monkeys suggest that CR may also be relevant for primates, including humans. These findings include CR-induced attenuation of age
changes in plasma triglycerides and melatonin as well as oxidative damage and glucose tolerance. Current mortality data from our
ongoing studies in thesus monkeys, although not yet statistically significant, reveal that mortality in CR monkeys is about half (1) that
observed in controls (15% compared (2) 24%, respeciively).

. Moreover, because we have already demonstrated that two of the most robust biomarkers of CR in rodents, reduced body
lemperature and plasma insulin, also occur in rhesus monkeys on CR, it became important to assess their association (3) human
survival. CR aiso slows the rate of decline in serum dehydroepiandrosterone sulfate (DHEAS) such that restricted monkeys maintain -
more youthful levels of this adrenal steroid. DHEAS, which declines in both thesus monkeys and humans during nommal aging, may be

“important in health maintenance and may serve as another potential longevity marker. All three biomarkers indicate that CR causes a
fundamental shift in metabolic processes.

Figure 1, A to C, shows the effects of CR on body temperature, insulin, and DHEAS in male rhesus monkeys, and Fig.1, D
to F, compares survival of healthy men in the Baltimore Longitudinal Study of Aging (BLSA) who are in the upper and lower halves of
the distributions for the corresponding markers, Consistent (4) the beneficial effects of CR on aging and lifespan in other animals, men
with lower temperalure and insulin and those maintaining higher DHEAS levels have greater survival than respective counterparts.

Because all analyses are comrected (5) initial subject age, any differences between upper and lower halves for the

" respective markers would not influence interpretation of survival differences. In fact, only subjects in the DHEAS study exhibited a
significant difference in initial age for upper and lower halves. Moreover, if subsets of these individuals with identical initial age
distributions or subject pairs matched (6) initial age from the upper and lower halves are examined, significant survival differences
persist, as would be expecled from age-adjusted analyses. It should also be noted that DHEAS sampiing times were comparable
between comparison groups, so that data might altematively be expressed as rates of change or slopes. In this case, however,
because insufin and temperature measures refer (7) actual values, rather than rates of change, the DHEAS data are expressed
accordingly for more relevant comparison.

(8) our knowledge, the BLSA men are not CR. However, whatever environmental or genelic factors result in CR-like effects
on the physiological markers examined here would appear to be related (9) longevity and therefore worthy (10) further investigation.
Moreover, the fact that monkeys onCR exhibit reduced insulin, body temperature, and decline in DHEAS further supports the likelihood

r8e.

that this nutriional treatment will enhance survival in these primates.

(Cited from Roth, G.S. et al. Science, 297: 811, 2002.)
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The technique of near infrared spectroscopy (NIRS) relies upon two important phenomena, (i) the fact that biological
tissue is relatively transparent to light in Ihe near infrared region of the spectrum and (ii) that in tissue, there are
compounds whose absorption of light is oxygenation status dependent.  Light in the visible region of the spectrum
(with wavelength between 450-700nm) is strongly atienualed in tissue and therclore fails 1o penetrate more than
approximately lem of tissue. However at near infrared wavelengths (A ), the absorption of light is signilicantly
lower, and with sensitive instrumentation it is possible to detect light which has traversed up to 8cm of tissue. This
means that NIR light can be used to intersogate substnntial regions of tissue. The technique can monilor the changes
in concentration of those compounds which are present in tissue in significant concentralion and whose absorption
characteristics in the NiR region of the spectrum have been well defined. Within this subset of (,, compounds there
are absorbers whose concentration over a reasonable measurement period are fixed and whose presence merely adds
to the total Jight attenuation. Of more interest are the absorbing compounds whose concentration (and therefore light
absorption) vary with time or with oxygenation status. These compounds are oxyhaemoglobin (HbO,),
deoxyhaemoglobin (Hb), and oxidized cytochrome oxidase (CYOx). It is the measurement of these compounds which
can be used provide informalion on lissue oxygenation status. Light interaction with tissue involves scatler and
absorption; the amount of each depending upon the wavelength of the light and the type of tissue illuminated. Both of
these phenomena must be considered in NIRS measurement, first in isolation and then in term of their combined
effect

Within the ‘window” of transparency the most important absorbers are the hacmoglobin group. The specific
extinction coelficients of oxygenated haemoglobin (HbO,) and deoxyhacmoglobin (Hb) in the wavelenglh range 450-
1000nm are shown in Figure. The difference in the absorption levels between the two compounds in the visible part
of the spectrum can clearly be seen. This difference explains the well recognized phenomena of arterial blood
(containing approximately 98% HbO,) having a bright red appearance while venous or deoxygenated blood appears
more purple or blue, In many ways NIRS is an extension of thiz crude technique of colour coding tissue according to
its oxygenation status. In the near infrared region of the spectrum, the absorption of both chromophores decreases

significantly compared to that observed in the visible region o However the absorption specira of Hb and HbQ,

main significan differcnt in this region atlowing sp [ORCOMC Acparation of (Ge comnpounds (o De possib RiLE

ooly a few sample wavelengths. An isobestic point where the gpecific extinction coefficients of the two compounds

are equal can be seen at around ( B )am, which can be used to calculale haemoglobin concentration independent of

oxygen saturation.  (from A practical users guide to Near Infrared Spectroscopy”, Hamamatsu Photonics, 1995)
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Problem 1. Read the following sentences and answer the questions below in English or Japanese.

The most robust intervention for slowing aging and maintaining health and function in animals is dietary caloric resiriction
(CR). Although most studies of this phenomenon have been conducied in rodents and lower animals, data accumulating from rhesus
monkeys suggest that CR may also be relevant for primates, including humans. These findings include CR-induced attenuation of age
changes in plasma triglycerides and melatonin as well as oxidative damage and glucose tolerance. Current mortality dala from our
ongoing studies in thesus monkeys, although not yet statistically significant, reveal that mortality in CR monkeys is about half (1) that
observed in controls (15% compared (2) 24%, respectively).

Moreover, because we have already demonstrated that two of the most robust biomarkers of CR in rodents, reduced body
temperature and plasma insulin, also occur in rhesus monkeys on CR, it became important to assess their association (3) human
survival. CR also slows the rate of decline in serum dehydroepiandrosterone sulfate (DHEAS) such that restricted monkeys maintain
more youthful levels of this adrenal steroid. DHEAS, which declines in both rhesus monkeys and humans during normal aging, may be
important in health maintenance and may serve as another potential longevity marker. All three biomarkers indicate that CR causes a
fundamental shift in metabalic processes. '

Figure 1, A to C, shows the effects of CR on body temperature, insulin, and DHEAS in male rhesus monkeys, and Fig.1, D
to F, compares survival of healthy men in the Baltimore Longitudinal Study of Aging (BLSA) who are in the upper and lower halves of
the distributions for the corresponding markers. Consistent (4) the beneficial effects of CR on aging and lifespan in other animals, men
with lower temperature and insulin and those maintaining higher DHEAS levels have greater survival than respective counterparts.

Because all analyses are comrected (5) initial subject age, any differences between .upper and lower halves for the
" respective markers would not influence interpretation of survival differences. In fact, only subjects in the DHEAS study exhibiled a

significant difference in initial age for upper and lower halves. Moreover, if subsets of these individuals with identical initial age

distributions or subject pairs matched (6) initial age from the upper and lower halves are examined, significant survival differences

persist, as would be expected from age-adjusléd analyses. It should also be noted that DHEAS sambling limes were comparable

between comparison groups, so that data might altematively be expressed as rates of change or slapes. In this case, however,

because insulin and temperalure measures refer (7) actual values, rather than rates of change, the DHEAS data are expressed
. accordingly for more relevant comparison.

(8) our knowledge, the BLSA men are not CR. However, whalever environmental or genehc factors result in CR-like effects
on the physiological markers examined here would appear o be related (9) longevity and therefore worthy (10) further investigalion.
Moreover, the fact that monkeys on CR exhibit reduced insulin, body temperature, and decline in DHEAS further supports the likelihood
that this nutritional treatment will enhance survival in these primates.  (Ciled from Roth, G.S. et al. Science, 297: 811, 2002.) ’

Q1. Answer the questions related to the Figure 1.
Is (1) column CR group or comparison group? (
Is (2) column CR group or comparisen group? (
Is (3) column CR group or comparison group? (
s (4) column CR group or comparison group? (
Is (5) columin CR group or comparisen group? (
Is (6) column CR group or comparison group? (
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Is (7) curve Higher group or Lower group?
Is (8) curve Higher group or Lower group?  (
Is (9) curve Higher group or Lower group?  (
Is (10) curve Higher group or Lower group? (
Is (11) curve Higher group or Lower group? (
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Is (12) curve Higher group or Lower group? ( @ © v oy © ®
Fig. 1.
Q2. What title do you give to these sentences?
Q3. Answer appropriate wordiwords for the parentheses.
1 ) 2( ) 3 o4 ) 5¢( )
6( ) ) 8¢ ho 9 ) 10¢ )

Q.4. Summarize these sentences within 100 words.




YRk 1 5% 1 A XEEAEBRAR ERE S

PR - A PR A (SAEA-BEFE) |

2 Read the following sentences and answer the questlons below in English or Japanese.

The technique of near infrared spectroscopy (NIRS) relies upon two important phenomena, (i) the fact that biological
tissue is relatively transparent to light in the near infrared region of the spectrum and (ji) that in tissue, there are
compounds whose absorption of light is oxygenation status dependent.  Light in the visible region of the spectrum
(with wavelength between 450-700nm) is strongly attenuated in tissue and therefore fails to penetrate more than
approximately lcm of tissue. However at near infrared wavelengths (A ), the absorption of light is significantly
lower, and with sensitive instrumentation it is possible to detect light which has traversed up to 8cm of tissue. This
means that NIR light can be used to interrogate substantial regions of tissue. The technique can monitor the changes
in concentration of those compounds which are present in tissue in significant concentration and whose absorption
characteristics in the NIR regic;n of the spectrum have besn well defined. Within this subset of (;, compounds there
are absorbers whose concentration over a reasonable measurement period are fixed and whose presence merely adds
to the total light attenuation. Of more interest are the absorbing compounds whose concentration (and therefore light
absorption) vary with lime or with oxygenation status. These compounds are oxyhaemogiobin (HbO,),
deoxyhaemoglobin (Hb), and oxidized cytochrome oxidase (CYOx). It is the measurement of these compounds which
can be used provide information on tissue oxygenation status. Light interaction with tissue involves scatter and
absorption; the amount of each depending upon the wavelength of the light and the type of tissue illuminated. Both of
these phenomena must be considered in NIRS measurement, first in isolation and then in term of their combined
effect

Within the ‘window’ of transparency the most important absorbers are the haemoglobin group. The specific
exlinction coefTicients of oxygenated haemoglobin (HbO,) and deoxyhaemoglobin (Hb) in the wavelength range 450-
1000nm are shown in Figure. The difference in the absorption levels between the two compounds in the visible part
of the spectrum can clearly be seen. This difference explains the well recognized phenomena of arterial blood
(containing approximately 98% HbO,) having a bright red appearance while venous or deoxygenated blood appears
more purple or blue. In many ways NIRS is an extension of this crude technique of colour cod.il;g tissue according to
its oxygenation status. In the near infrared region of the spectrum, the absorption of both chmmophbresn decreases
significantly compared to that observed in the visible region. o,However the absarption spectra_of Hb and HbO,

[emain aign an different in this region allowing spectrosconic separation of the compounds to be possib sing

only a few sample wavelengths, An isobestic point where the specific extinction coefficients of the two compounds
are equal can be seen at around ( B )nm, which can be used to calculate haemoglobin concentration independent of

oxygen saturation. (from “A practical users guide to Near Infrared Spectroscopy”,Hamamatsu Photonics, 1995)
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Question 1 Which Is the most proper wave length for (A)?

( ) 600 -700nm
( ) 700- 1000nm
( ) 11000 - 1500nm
( ) 1500 - 2000nm

Questlon 2 What are the examples for weombpounds other than Hb and HbO2?
1

2
3

Question 3 Which Is the most proper number for (B)?

( ) 750
( ) 800
( ) 920

Question 4 Using characteristics shown in underlined sentence (2), Pulse Oximeter was developed

for the measurement of oxygen saturation In the patients. What are the clinical benefits and
advantages of this device?




