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NSC Finances Chemical Research

. Recognizing the important role
played by allied chemical industries in
he national economy (contributing to
20 per cent of the GNP), the National
Council has been allocating more
funds for chemical research in the past
jear and a half. To obtain short-term
as well as long-term benefits of R/D
activities, NSC will (a) support crea-
five basic research, (b) help univer-
fities build up brain power and R/D
facilities in support of local industrial
growth, and (c) coordinate or under-
fake industrial research activities.

For the last two years, research
priorities have been assigned to (1)
fective utilization of natural gas, (2)
cement of polymer science and
hnology, (3) synthesis of phar-
eutical drugs, (4) search for new
protein sources, and (5) synthesis of
industrial intermediates or fine che-
micals including the isolation and uses
of the local natural resources.

Providing specific definitions of
research purpose and setting-up a re-
ch priority for the local chemical
arch- community represent a new
hallenge to researchers and adminis-
aors. It is hoped that these efforts
would makes the reserch activities
more effective and responding to so-
gietal needs. To make this reorienta-
tion, NSC has had its share of difficul-
However, through discussion and
suasion, NSC has opened up dia-
e between researchers and adminis-
ators and has seen gradual increase
in the numbers of solicited research
projects and reorientation of research
effort as shown in Table. L

e

. In general, random collection of
scientific or technological data by an

dividual scientist or engineer is dis-
souraged NSC encourages, instead,
roup research and systematic collec-
jon of scientific knowledge by a cri-
ical mass of scientists. NSC strongly
emphasizes desirability of concluding

research with clear implication for fu-
ture application in meaningful theori-
tical or applied works. For technolo-
gical research, NSC hopes that the re-
search would facilitate or eventually
lead to industrial application.

To strengthen reviewing process
for research proposal, NSC has set up
a review system requiring at least two
reviewers, for each proposal. This
brought about 10 to 20 per cent rejec-
tion of research proposals submitted to
the Council.

The reviewers are selected to ac-
complish folllowing purposes, (1) eva-
luation of the merit and the soundness
of proposal, (2) gathering of relevant
information from the senior scientists
(3) coordination of mutual research
activities among the concerned parties,
and (4) education of junior scientists,
by sending them “good” research pro-
posals for study. ’

The first purpose is a MUST; the
second purpose is pursued often when
an appropriate reviewer is believed to
have an easy access to a large quantity
of valuable information. The last two
purposes are pursued only when the
Council is certain of the proposal and
the outcome of further reviewing pro-
cess is not critical. It is felt that Chi-
nese scientists tend to be reserved and
non-participating; this is particularly
so in an open discussion. It is hoped
that pursuit of the last two purposes
would facilitate mutual understanding
among local scientists.

After the review process is over,
the proposal is granted when NSC
needs (1) a man in a particular field
to establish a foundation, (2) a par-
ticular work to be started or (3) a
relatively short-term result from the
project. The difference between the
first two criteria is a matter of em-
phasis and expectation of the quality
of worker or his work.

After a project is contracted,

monitor work is done by a formal re-
port at the end of the project contract
and by the informal progressp reports
or discussion between the scientists and
the Council. It has been found that
the informal progress report or discus-
sion tends to be more fruitful; it pro-
vides opportunity to both sides to un-
derstand each other’s position and pro-
vides timely modification of the re-
search course.

Major research activities in the
chemical science and technology are
divided into the following.

(1) Utilization of natural products. In
this section NSC has granted 14 pro-
jects( NT$3,705,000 or US$98,000)
to nine investigators in the fiscal years
of 1976 and 1977.

Most of them are involved in the
Chinese herbal researches. Professor
F. C. Chen of National Taiwan
University isolated Rhusflavorance,
mp 204-206°C. and a new Rhusfla-
vone, CaoH20010, in addition to
hinokiflavone, ametoflavone, agathis-
flavone and robustaflavone from
the seed kernals of Rhus succe-
edanea, Anacardiacea. Professor
C. M. Chen of National Tsing-
Hwa University obtained Angioside
C‘2H13018,: and several phytosterol
and three glucosides from the rhizomes
of Angiopteris lygodiifolia and Cibo-
tiun barometz. Also studied was the
fern constituents of Selaginella tama-
riscina. Sreening tests for biological
activities of three Chinese herbs as
guidence at the beginning of study or
as follow-up study are unfortunately
less emphasized and remained to be
corrected.

In the essential oil field, the em-
phasis is on the economic value of the
oil. Thus, using gas chromatography,
Professor Y.T. Lin of NTU has suc-
ceeded in finding several camphor

(To continue on Page 4)
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Lipid Intakes and Incidence of Atherosclerotic
- Cardiovascular Diseases in Taiwan

Po-chao Huang and Jui-san Chen

Departments of Biochemistry and
Clinical pathology, College of
Medicine, National Taiwan University

It has been generally accepted
that higher serum cholesterol level is
positively correlated with higher risk
of developing cornoary heart disease
(CHD), not only in populations with
a high prevalence of CHD as in the
U.S.A. but also in Japan where CHD
is much less common.

It is also well known that CHD
is multi-factorial. The related factors
include Hypertention, obesity, inacti-
vity, cigarette smoking and hyper-
cholesterolemia etc.

It has been generally accepted
that .dietary saturated fatty acids and

cholesterol play an essential role in the
etiology of hyper cholesterolemia, and
thus lead to atherosclerosis particular-
ly arteriosclerotic heart disease, name-
ly coronary heart disease.

Recently however, Wen and Ger-
shoff (1) of Harvard School of Pub-
lic Health reported that the dietary

lipid increases in the post-war Jean .

could, at best, account for only 24 per
cent of the actual increase in the mor-
tality of CHD.

In Taiwan the mortality rate or
prevalence of arteriosclerotic heart
disease is still quite low if compared
with those of U.S. and Canada. How-
ever, the mortality has been increasing
during the past 20 years (Fig. 1). At
the same time, dietary lipids and other
nutrient intakes have also been in-
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Fig. 1. Trend of mortality rate of cardiovascular and cerebrovascular disease.
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Fig. 2. Trend of calorie and protein
intake.
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Fig. 3. Trend of fat intake.

creasing considerably.

The object of this paper is: to
examine to what extent the increase in
dietary lipids is correlated to the in-
crease in CHD mortality rate.

The dietary changes which occur-
red during the past two decades are
as follows. The nutrients and calorie
intakes were calculated from the Tai-
wan Food Balance Sheets prepared by
the Joint Commission for Rural Re-
construction. These data are the
availabilities of nutrients. They are
known to be higher than the actual
intakes, however, because the method
used in preparing the Food Balance
Sheets did not change much during the
period, data are comparable to each
other and the trend of dietary changes
can be recognized (Fig. 2, 3).

Available calories per capita per
day increased from 2056 kcal in 1950
to 2697 kcal in 1972, an increase of
31 per cent. Total fat availability in-
creased from mere 27.9 gto 68.8 g, a
dramatic increase of 146 per cent dur-
ing the same 22-year post-war period.
If expressed as % of the total calories,
the increase of total available fat is
from 12.2 per cent in 1950 to 22.9
per cent. Intake of saturated fatty
acids increased from 3.3 per cent to
6.1 per cent of the total calories, to the
intake of polyunsaturated fatty acids
also increased from 2.3 per cent to 5.8
per cent of the tofal calories, and thus
the P/S ratio (ratio of polyunsaturated
to saturated fatty acids) increased
from 0.68 to 0.92. This was fortunate
because it means relative decrease in
saturated fat intake which is consider-
ed to play an essential role in causing
hypercholesterolemia. Cholesterol in-
take was only 78 mg in 1950 but in-
creased to 217 mg in 1972.

From above mentioned lipid in-
take data one can calculate the possi-
ble change in serum cholesterol level
during the decades according to the
following formulate developed by
Hegsted et al. (2) and Keys et al (3).
Cholesterol A=2.16 (S)-16.5 (P)+
6.77 (C)-0.5....Hegsted et al.
Cholesterol B=1.35 (2 S- P)+1.5
(Z)...Keys et al.

Table 1 shows such calculations
of possible changes in serum chole-
sterol between 1952 or 1956 and 1970



or 1972. The estimated changes are
not so large, ranged between 3.4 and
6.1 mg/100 ml serum (Table 1).

Truett and his coworkers (4) de-
veloped a formula for calculating prob-
ability of risk from developing coron-
ary heart disease in 12 years for 50 to
62 years old men using serum chole-
sterol and other data. We have cal-
culated such a probability for a 55
years old men assuming serum chole-
sterol level is the only variable and
other factors remained unchanged.

For a 55 years old man P of rick
from suffering CHD increased only
4.4 per cent between 1956 to 1970
because of the change in dietary lipid,
intakes. On the other hand the actual
increase in CHD mortality was 41.6
per cent. Therefore, the contribution
of dietary lipidly factor through serum
cholesterol increase in CHD mortality
increase was only 10.6 per cent. This
result suggest that combination of
other factors such as stressful life pat-
tern, inactivity, hypertension relative
body weight and cigarette smoking etc.
may be much more important than the
dietary lipids alone in causing CHD.
(Table 2).

According to Tseng et al. (5), the
age adjusted prevalence of CHD is
much higher in Taipei, an urban area,
than in San-Chih, a rural district. The
ratio found was about 5 to 1 with male
and female combined. However, the
incidence of bypercholestrolemia was
only slightly higher in urban Taipei,
whereas serum TG and lipoproteins
were much higher in Taipei than in
San-Chih (Table 3).

Dietary survey of rural San-Chih:
In order to compare further the differ-
ence between urban Taipei and rural
San-Chih we have conducted a dietary
survey in the rural San-Chih. The
method employed was a 5-day weigh-
ing method, and the results are pres-
ented below. It was interesting to find
people, who were mostly farmers and
their family, using lard instead of
vegetable oils in cooking. This was in
contrast to Taipei where people are
mostly using vegetable oils in cooking.
However the rural people eat much
less pork than Taipei citizeus, there-
fore, their dietary P/S ratio was
actually not much different from that
of Taipei citizens. (Table 3). The
total fat intake was less than that of
Taipei, and this might be somewhat
related to the difference in CHD pre-
valence between Taipei and San-Chih.

References Table 1
Estimates of changes in serum
cholesterol associated with

changes in dietary lipid

1. Wen, C.P. and S.N. Gershoff,
Am. J. Cl. Nutr. 26: 616, 1973.

) 2. Hegsted, D.M. et al, Am. J. consumption
Clin. Nutr., 17: 281, 1965. =
Period Chola Chols
3. Keys, A. et a.l., Met ab. Clin mglloo ml mg/loo ml
Exptl. 14: 747, 1965. 1956-1970  +5.35+ +3.41
4. Truett, J. et al, J. Chronic  1996-1972 +608 o
Disease 20: 511, 1967. 1952-1970  +3.51 +3.
il 1952-1972. +6.74 +4.09

5. Tseng, W.P, Report to NHA,
1975.

*Used for estimating the serum cho-
lesterol levels in 1956 3nd 1952.

Table 2

Estimated probability of risk for a 55-or 65-year old Chinese
male from developing CHD in 12 years

Contribution of
dietary factors
in CHD mortality

Increase in P Actual increase
Year P in

Period % of increase mortality increase
% %
55-year old
1952 0.1172
1956 0.1173 1956-70 44 416 10.6
1970 0.1224
65-year old
1952 0.2149
1956 0.2152 1956-70 39 137.7 28
1970 0.2235

Estimated serum cholesterol levels:

1952: 1690 mg %, 1956:169.2 mg %, 1970: 174.5 mg %.

Table 3

Comparison of age adjusted prevalence and related factors of
coronary heart disease between urban and rural areas
in Taiwan (1973-74)

Urban Rnral
(Taipei) (San-Chih)
% %o
Prevalence of CHD 2.7 05
Hypertension (160 mmHg, systolic) 238 20.5
Hypercholesterolemia (250 mg %) 55 43
Hypertriglyceridemia (200 mg %) 13.5 17
Tppe Ia lipoproteinemia 6.3 25
Type IV lipoproteinemia 229 134
Dietary lipids . 175
t f total kcal 22. .
Total fat, % o a iz @652)
Saturated f. a., % of total kcal 6.34 6.01
Polyunsat. fa., % of total kcal 439 397
P/S ratio 0.69 0.66
Cholestirol, mg/day 391 265
. 49 8.0

Physical exercise, points*

* According to the criteria of Evans County study.
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(Continued from Page 1)

trees with extremely pure and high
camphor content in the leaves. This
is expected to revolutionalize produc-
tion mthods of the natural camphor.
In adition to the continuous search for
better variety, cultivation work by
grafting and finding of new produc-
tion method are to be started in this
fiscal year.

Miss S.M. Chang of Academia
Sinica investigated the effect of syn-
thetic media on the growth and the
nutritional value of Lemnaceae. From
four species, Lemna pancicostata,
Wolffia arrhiza, Spirodela polyrrhiza
and Spriodela sp., their protein and
starch content are found to be as high
as 16 to 40 and 18 to 24% (dry mass)
respectively. NSC’s interest in this
project is to find out the possibility of
large-scale production of lemanaceaes
for the poultry feed, chemicals or in-
dustrial starch source.

In the near future, NSC will also
look into the utilization of local es-
sential oils for perfumery raw mate-
rials.

(II) Organic synthesis. All together
NSC has granted NT$2,830,000 (or
US$74,000) to seven investigators.
Most of these researches involve syn-
theses of heterocyclic compounds and
organosilicon compounds with potenial
uses in medicine or agriculture.

Professor C.T. Chen of Academia
Sinica is interesting in the syntheses of
pyridine derivatives as potential anti-
tumor agents. Dr. Y.S. Kuo of NTU
is working on the syntheses of Ra-
nunculin for antileukemia agent. The
compound contains a S-formed agly-
cone and can be isolated from Ra-
nunculus acris L. R. Cordiophyllus
hook and Anemone Patens L. van
Wolfgangiana. In a separate study, Dr.
Y.C. Lin of the Medical School of
NTU has found that Cordacin which
was isolated from the local Drymaria
Cordata (L) Willd has high antileu-
kemia activity with low toxicity. The
two compounds are almost identical in
their structures with Cordacin having
R and S-formed aglycone. In this
study, furfuryl alcohols derivatives
would be used as staring materials.

Professor S.L. Liu of NTU in his

first year project has synthesized
X-C, H4Si(OR)3.In addition to the syn-
theses of more organosilicon com-
pounds, such as X-C, H,Si(NR)3, X-C,

H,Si(SR);and R, Si(OR),, these com-
pounds would be tested for their ef-
ficacy on the growth of rice. Accord-
ing to patents disclosures, certain type
of organosilicon compounds facilitate
growth and increase yield of wheat
and corn; however, their effect on rice
has not been tested.

(II1) Organic reactions. Of thirteen
projects (NT$2,095,000 or US$55,000)
under this category, six are phto-
chemical reactions. Professor C.T.
Yeh of THU reported a rate constant
of K=1.5x1014 cc/mole, sec for the
reaction of hydrogen radical and
methyl radical at 56°C. and 300 Torr
pressure. The radical was generated
by the triplet mercury photsynsitized
decomposition of ethane. Using dia-
zomethane as the methylene source,
Professor S.Y. Ho of THU reported
the reaction of singlet methylene with
ammonia to form methylamine in ex-
cited state as reaction intermediate.

Professor K.T. Liu of NTU in
his attempt to study steric effect of
1-methyl group of norbornyl system,
has undertaken SN2 reaction of nor-
bornyl derivatives with sodium thio-
phenate and concluded the existance
of steric hindrance of the 1-methyl

group on the reactivity of C-2. The

magnitude of this steric hindrance de-
pends upon the nature of reactions. In
THU, Professor C. H. Liu has gen-
erated SiF2 via disproportionation of
SiF4 with Si. This active intermediate
is to be tested for its ability to add
onto inorganic multiple valence such
as CEN or >P =N, C=0 efc.

(IV)  Spectrometric study of mole-
cular structure. Altogether fifteen pro-
jects were granted during fiscal year
1976 and 1977. (NT$2,473,00 or
US$65,000). Of 15 projects, nine pro-
jects have duration less them two
years, and hence, are only in the initial
period of installing instruments and

starting-up. Professor H. Chang of
Tsing Hwa University in the last few
years has been setting up a laser light
scattering laboratory. Temperature de-
pendence of light scatering by the one-
magnon excitation in NiF2 crystals
was studied. They found that tem-
perature dependence of frequency and
line width agrees with previous far in-
frared adsorption data. However, the
temperature of the integrated intensity
follows the theoretical prediction but
deviates from the far infrared data. In
the other studies, gaseous bromine and
chlorine were selectively exicited.
Moreover, using an argon ion laser of
300mv at 5145A, they have taken
Raman spectra of dimeric chlorophyll
to determine its symmetry.

(V) Organometallic complexes and
their use in analytical chemistry. Al-
together there are eleven projects being
granted in this period (NT$1,550,000
or US$40,800). Professor T.M. Hsu
of National Taiwan University investi-
gates thermodynamic and spectropho-
tometric properties of copper-ferron
complex. In the field of metal com-
plexes of macrocyclic ligands, Profes-
sor P.Y. Sun of NTU will propare
rare earth metal complexes of phthalo-
cyanine from various sources includ-
ing hydrogen phthalocyanine (PCH,);
Professor C.S. Chung of Tsing Hwa
University prepares copper(ll) com-
plexes of tetra-amine macrocyclic com-
pounds.

Professor H.S. Cheng of Tsing
Hwa University is interesting in the
complex formation of tin ion and as-
partic acid; the complex salt will be
characterized and compared with pos-
sible tin complex in the can solution
of asparagus. Professor Y.M. Chen
of NTU studys continuous separation
of major components in Monazite by
electrodialytic ion exchange mem-
brance.

Table 1
Chemical R/D Under NSC

Nature: $ ( # of projects)
1875 1976 1977*
Science: 160,000(39) 207,000(44) 182,000(35)
Basic: 141,000(36) 167,000(38) 126,000(29)
Applied: 19,000( 3) 40,000( 6) 56,000( 6)
Technology: 140,000(15) 155,000(24) 115,000(14)
Basic: 40,000( 8) 80,000(15) 36,000( 7)
Aplied: 100,000( 7) 750,000( 9) - 79,000( 7)

*Up to Aug. 1977,

(To be continue in next issue)
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