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=ABSTRACT =

Even though the anticarcinogenic effect of dietary factors especially beta —carotene has been
reported by various investigators, the mechanism of the action of 8 -carotene has not yet been
identified. We carried out the present study to determine the possibilities of relative cancer
risk related to dietary intake of vitamin A ( both B-carotene and retinol ) and blood levels
of vitamin A among Koreans. The subjects were divided into two groups; cancer patients
and controls. Blood levels for §-—carotene and retinol were analyzed by alumina column
chromatography and colorimetry. Dietary intake was examined by food profile and convenient
method for evaluatirig nutritional status through recalling 10 years of food habits.

The results obtained are as follows:

1) Calorie, protein, fat,and carbohydrate intakes of cancer patient were lower than those
of control. Calorie and carbohydrate intakes showed no significant difference but protein
and fatintakes were significantly lower in cancer patients. According to cancer sites, in sto-
mach cancer only fat intake was significantly lower than that of control. In lung and larynx
cancer calorie, protein, fat and carbohydrate intakes showed similar trend as in control.

2) Vitamin A intake of cancer patient was significantly lower than that of control It was
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estimated that 83.6% of total Vitamin A intake were provided by S-carotene for control

and cancer patient respectively.

3 ) The mean intake of dietary B —carotene in cancer patient was significantly lower than
that in control. ( 7002 g/ day versus 10326 g/ day } According to cancer sites inmean intake

of dietary 8- carotene was significantly lower in all but stomach cancer compared with that

of control. Lung and larynx cancer showed lowest § ~ carotene intake with mean value of

5855 g/ day and 5492 ¢rg/day respectively.

4) The mean intake of dietary retinol in cancer patient was significantly lower than that
in control ( 245 #g/ day versus 338 1g/ day ), but the difference was not significant.

5) The relative risk of all cancers in the first (lowest ) to the forth quartile level of S8 -
carotene consumption such as 0-5999 #g/day. 6000 - 8999 ¢g/ day, 900011999 g/ day and

12000 - 20000 g/ day was 85:1.7:20:1.0,

The relative risk of all cancers in the first (lowest ) to the forth quartile level of retinol
consumption, such as 0-299 pg/ day, 300 - 599 g/ day, 600 — 899 g/ day, and 900 ~1200 g/ day,

was 1.14:067:0.21: 1.0,

6 ) The various food group consumption of cancer patient were significantly lower than

those of control in green leafy vegetables, fruits, sea weeds, milk and cheese and eggs. But

the Kimchie consumption in cancer patient was three fold higher than that of control (1840

#g/day versus 562 ffg/day ) and in the stomach cancer, Kimchie consumption was the highest,

(1890 ¢g/ day ) According to cancer sites, the consumption of green leafy vegetables was

significantly lower in all but stomach cancer compared to control, and other vegetables showed

no difference between two. In lung and larynx cancer, green leafy vegetables consumption
was lowest ( 6094 #g/day 5921 #g/day ) and milk and cheese consumption was also { 5 #g/ day

and 11xg/ day ).

7) The recovery of §-carotene from human serum by alumina column chromatography

was 94.4+2.3%.

8 ) Cancer patients showed significantly lower serum retinol ( 56.4+18.1¢g/100ml  versus
722+21.8 #g/100ml ) and B - carotene ( 48,9+ 33.8 #g/ 100ml versus 72,24 42.6 ¢g/100ml ) concen-

trations than in controls.

9 ) But breast cancer patients were not significantly different from controls in theirserum

retinol and B - carotene concentrations.
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Table 1. Age and sex distribution of subjects
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Sex & Control

Cancer group

Total
Age group S B C E L (0] AC
M 39 10 0 0 10 16 44 83
Sex
F 26 9 16 31 1 8 65 91
Total 65 19 16 31 11 24 109 174

Mean
Age

48.7 +6.7 49.6 + 9.0 51.7 + 10.6 54.2 +6.5 58.0 = 7.2 47.1 + 6.2 51.4 +11.3 52,9 +9.0 51.7+1.7

* Mean + S.D.
S ;stomach cancer, B; breast cancer, C:
O ; other cancer, AC ; all cancer group.

cervix cancer, L ; lung cancer, L'; larynx cancer,
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49 : Serum retinol 3} f-carotene A
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Tabie 2. Comparison of daily nutrient intake per
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petroleum ether o] tha] %9lt} (o] A& B-caro-
tene 4 $ENA FFEE A 37 AT Aol
t}), o] & spectrophotometer 2 450nm o] A] ¢} E4 %
E £3§ % p-carotene £ (£ uf petroleum ether
oA ) el FRAFERE 1 sRE Adac (E, 1%
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4) AFe dAzA gz A Ay ¢
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Zt WY NESE ZABIYE, GRS A4
g B —caroten 7} retinol & o] & student t —

test o ojste] folde AFTaAT SRS 4

=
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person

Cancer group

Nutrient Control

group S B C L L' O AC
Calories 2206+ 60 2177+ 6%)®1723+ 13] 1853+ 100 1928188 2192+ 224 2364 + 143 2039 463
(kcal/day) (0.06 ) (0.001) (0.003) (0.143) (0.937) (0.323) (0.06)
Protein 78+ 2 78+ 5 59+ 4 65+ 3 71 +8 81+ 7 83+ 5 72+ 2
(g/day) - ( -) {0.000)*  (0.001) {0.237) (0.714) (0.467) (0.033
Fat 47+ 2 37+4 30+ 4 39+4 39+ 7 39+ 4 46+ 3 39+ 2
(g/day) (0.035)  (0.000)*  (0.043) (0.214) (0.134) (0.853) (0.004)
Carbohyd- 366+ 13 380+ 31 301+30 316+ 18, 322+33  378:+42 402127 349+ 12
rate(g/day) (0.065) (0.03)* (0.018)* (0.262) (0.761) (0.95) (0.36)
B-Carotenel0326+-588 8077+ 1163 7446+ 12387097 +917 5855+1459 549211632 65604623 7002 + 441
(rg/day ) (0.072) (0.026)* (0.004) (0.015)* (0.006)* (0.001) (0.0001)
Retinol 388+40 239448 175+67 = 236+80 137+62 158+ 51 383+106 245+ 35
{ #g/day) (0.2) (0.53) (0.1) (0.096) (0.007)* (0.697) (0.101)

@® Mean + S.E.M.
@ Pvalue by student t - test

* : P< 0.05; Significantly different from control group

S ; stomach cancer, B ; breast cancer, C ; cervix ¢
O ; other cancer, AC ; all cancer group.

ancer, L ; lung cancer, L' ; larynx cancer,
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Table 3. Relative risk of cancer patients by the level of - carotene consumption

Level of p~carotene consumption (ug/day )

Control group

Cancer grou .
group Relative risk

No. % No. %
0 - 5999 7 14 42 47.8 8.5
6000 - 8999 14 28 17 19.2 1.7
9000 - 11999 12 24 17 19.2 2.0
12000 - 20000 17 34 12 12.6 10
Total 50 100 88 100
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=

X 33 o] B-carotene?] AHHE 0-5999pg/day
6000 — 8999 g/ day, 9000 —11999 £/ day,12000 — 20000
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QolR Al 1.0:20:07:852 HFfFo) AT
5 Hu AEE7F Ivtekd, 7B B efd 44
€ & $£29 439 vE viaddsst 85z 2
A F7sk gk

u] 29l Buffalo o)A} 813t retrospective study 72z}
B—carotene 8] A7t 24 E Hg A$ 10:
15:17, Axetel A9 10:16:19, Buetel #9 10
:1.2:14:1.2:1.7:1.9:21, £5¢9 74¢ 10:21:19 :
3002 WA=t SR BFe Atz A
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H7t 228FE HYde S viRAEEI} 1.0:39 :
56:812 F7latAee R ¥,

Retinolo] 74 ¥ 4 9} Zo] HHFFL 0-2994g
/ day, 300 — 599 pg/ day, 600 - 899 g/ day, 900 —1200
rg/daye] 4:F02 o] B An HA¢Eo] 7
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3) B —carotene} retinole} AFFE A 4d

3 59} o] B-carotenes] FY-& 670 = retinol
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dia FEwR sl AAFE Agsiies AU
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Table 4. Relative risk of cancer patients by the level of retinol consumption

Control group

Cancer group

Level of retinol consumption { ug/ day) Relative risk
No. % No. %
0 -299 28 51 64 67.4 114
300 -599 18 32.7 24 25.2 0.67
600 - 899 7 12.7 3 3.2 0.21
900 -1200 2 3.6 4 4.2 1.0
Total 55 100 95 100
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Table 5. Percentage distribution of vitamin A intake by food group

Food group Control group Cancer group
R.E. /day % R.E./day %
Green leafy vegetables 1520 64.4 1200 62.3
Other vegetables 38 1.7 34 1.7
Kimchies 94 4.0 247 12.8
Sea weeds 152 53 67 35
Fruits 238 10.1 158 8.2
Powdered red pepper & its products 35 1.5 31 1.6
Meats & fishes 7 0.3 6 0.3
Milk & cheese 38 16 20 1.0
Egg 121 5.1 75 3.9
Butter & margarine 12 0.5 3 0.2
Beef liver 132 5.6 87 4.5
Total 2387 100.0 1918 100.0

Table 6. Comparison of food group consumption per day per person

Food group (ug/day) Control Cancer group
group S B C L L 0] AC
Green leafyvegetables 9121+638" 820341425 7701 +1168*7545+1122* 60941610 5921+2507%6240+762° 7204+ 565™
Other vegetables 238+ 30 165+ 29 210+ 51 204466 334+ 228 304+ 197 167+ 32 205+ 29
Kimchies 562+ 76 18904226 * 1505 +232% 1360223  926-+ 357 1063 + 396 1346+231" 1480 +106*
Sea weeds 7514+ 98 4554125 362+ 54  210+50* 143+ 29 406 + 110 669-+184 399+ 53*
Fruits 1424+166 10974293 14364306  538+165* 1721+ 578 651+ 360 712146 946 +111*

Powdered red peppers & 210+ 25 176+ 44 163+ 38 1804 47 51+ 32 250+ 81 245+ 44 188+ 20
its products

Meats & fishes 7+ 0.8 54+ L1 4617 6+ 2 6+27 6 + 2 741.6 6 08
Milk & cheese 38+ 4 27311 13 6 19+ 7* 5+ 25% 11+ 10 30+10 20 +4*
Egg 121+ 12 10025 42+ 18" 91+17 67+ 9.8% 71+ 36 77422 75+9"
Butter & margarine 12+ 3 3+ 2 24+ 2 16 409* 3+ 3 0+ 0* 56+ 4 3.2 +1*
Beef liver 132+ 51 71428 97 +51 124+ 75 61+ 61 72 £ 52 63 + 29 87 +23

1) Mean+ S.EM.

* P< 0.05; Significantly different from control group

S ; stomach cancer, B ; breast cancer, C; cervix cancer, L ; lung cancer, L'; larynx cancer, O ; other cancer,
AC; all cancer group.
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Table 7. Serum retinol and B-carotene concentrations of subjects

Serum B - carotene

. Mean age . Serum retinol
Subject g No. t
ume with range o of subjec (rg/ 100 m ) (#g/100m )
Cancer patient 50 56.3 %+ 18.1@ 48.9%+ 338
24 - 70© (16.4 -123.1) ® (10.9 - 1887 )
Control 47 71.2 £+ 21.8 72.2 + 42.6
26 - 68 (41.0 ~ 142.0) (234~ 230)

(a) Mean+ S.D.
(b) Range of retinol
{c) Range of age

* The difference between cancer patients and control groups is statistically significant ( P< 0.001).

33A7 A9 ¥ FELE HASH fAFA A
7t A A F= 1890pg/day 2 4ol Hls) 3

MAE Be B AASGT ow, Atn TEAE,

AZAE, AT Z BB, TESA, WA
ol #do] A £ Ag 4B W s
AFdol A% 2ALL Y & At 2P

4) Serum - carotene s} retinol 5%

&AL} AFadele] serumofA] retinol 3} 8- caro-
tene & AFRAT AAE E 7ol4 RE uhs 2y

A% 919] serum retinol 3% HFx = TL2pg/ 100
ml e} ol e dTdx o 4z 5&  F£A
ul ” o]% Basuet al (1976) 9| @Faxst Hlas) n
W% 68.4pg/100ml 24 AA oz Eoh AL
serum f-—carotene F5 o] HF X 72.2pg/ 100m1§
A Atukorala et al (1972 ) o] AT} (126.0 g/ 100
ml PPHot e 394 o] Atukorala etal o)
B—carotene £4]0] serum o] EA3t hE caro-
tenoids 9} 8 -carotene & B3 x ¥ 450nm ojjA]
o FB= g & ggol7) &9 column chromato-
graphy 3 0 2 S~ carotene & Ez|d] Yo FBxE
FA4% gRv 238 4% AFHE ®Hig

@ zle] serum retinols} f-carotene ¥ == A
Aele] serum retinol 3} B -carotene ¥ T H U} {A 3]
yigkch 8t zle] serum retinol HE = HEA 563 pg
/100ml 24 A9} sevum retinol H =P F X o) 1]
8 fredoz wou ( P<0001), 48t7le] serump
—carotene =8 X7} 489¢g/100ml 2 G4 A
el Hls felF ez Wk} ( P<0001) ojg) 2
e Ade ¥4 98 A7dse gAsn g P,

Serum retinolx% 9} B-carotene F- & I 8 9
2 WAES Bot ¢ 4 UKol AW 4F =

® aF oM E f-carotene FE = ¢3AY] Fo B
FW2} 33.8, BARlY EFERA 426 024 el wt
2 AAG Hol7t Yk

9+t Ate] serum retinol ¥} B -carotene FE 7} A4
olo] Bls) weRol ool wEN W e
7Fdne & 5 gd Ausid ofse #do] o]
o] wAF F AHY Aoyl wWEe] FEAI F
o A4748¥R AN FFRY TE F 29
o] @ % it} &y} Atukorala et al o] g7 o] o

A et AFAY serum oA A gAY EZ
retinol, 8~-carotene 3} vitamin E 9] =& R 43
2% GBA A A serum viamin E ol

E §93 Zol7l ¢li retinol 3 S~ carotene F %o
Ag fd ol BAT, olAe 4878 Y A
874 Bd9 FFHER 50 retinols} f-carotene ¥
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Table 8. Serum retinol and $ - carotene concentration in various cancer sites

Cancer site No. of subjects Serum retinol ( £g/100n¢) Serum p-carotene( zg/ 100 n¢ )
Control 39 712 +21.8 DV 72.2 + 42.6
(410 -1420§® (234 -2344)
Stomach 22 52.6 +14.0* 35.2 + 229%*
(333 -82.1) (10.9 -150.9)
Breast 19 64.2 +22.2 75.0 +39.1
{365 -123.1) (14.5 - 188.7)
Lung 6 52.7 +9.5* 43.3 +20.9*
(43.3 -66.6) (233 -784 )
Lymph 6 68.0 +10.9 37.9 +22.5*
(49.2 - 82.0) (109 - 75.0 )
Other 18 49.9 +18.7* 36.2+19.7*
(164 -72.9) (134 - 726 )

(1) Mean + S.D.
(2) Ran,
* Slgm.ﬁcantly different with control { P< 0.05 ).

7 gte) TR we 0Ee % & Ut AU AL
+ serum® retinol®} B~ cartotone %% A3}
| slgo] BURH oE o AT &
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S} f-carotene FE & AstFo] YA Fgron
Yotete] A9 serum 9] retinol FEHTOE f -
carotene ¥ A3st BANT Ygol FEHY

[e]
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—r%o

]_

OH’EAQ,E
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1) gstAe wad,
Frolxo® Hom, H"‘«l 10‘94
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3) &eAte 1Y H retinol A& 245¢g o=
ggle] 338pg o MWE we FS AT gout
oA Aol ANk

4) ¥3Ae] 19 HP F-carotenes) HHE 7002
#g O F AAklel 10326 pgo) vl e FL A3}
B F4H At A dEgt 9FF 892 Yol
E o gL Agstn mE GoA A 3=
Vet ey Sl Aptel 4FH7E FaA

Hjsl fro}doF ol f-carotened] FELol W

& A &

A3} £5QY S we
#9249 A7k 29 4219 %
o @e &g AHs: Ut

5) Agdn ¢ HaAF=EE Ads £ Ay
B~carotene ] A% A3 FAESFE 1:20:1.7:85
2 vm9¥Est Z7kstH retinol & 7 ¢ 1:0.21:0.67
11142 o wat 8 Aol & BolA ¢Skt

6) g AAAo v 554 AAF, FAF,
HzxH, $F 2 Aoz @FFY HH FozHe
2 Aoy ZAAFY A A4Qe 562pg/day HH
o &) 3w} =7t D2 1840p¢g/day & HH3
on B3] 9ty A Ao 7t BdTh

¥ &} 3?;'?—?-?"1]’\1 =34 AaxFe 47 M A
Aok,

7) ¥&Ate] serum retin o] FE = 56.4 #g/ 100 ml
2 Aol 71.2¢g/100mio] HlE fejMoz ot
a8y 4FEF EE B 49 gagdde A
M—o]b} _n__,]zq 9] ;{].01 Hol 2] ‘.’%{—:—E}_

8) 43z}t serum P-carotene FE= 48.9pug/
100ml 2 Aabole] 72.24g/100mlo] W] Aws] wo
W QR A Ul 2 WME f%e A
Pl FelHQ Aol T ehin

B ZAA AAF AHRAE #3A 10d94 4
B2 woslnz WA Joe wALH Bl

F7b A vl m, B EAbeld Agd 24

=35
'\!'_‘

°ﬂ’~15‘— RoFxRo|
5855 g, 5492 g

=
2e

— 309 —



— o71d - olgA - Y - & - HYEF —

9 B-carotene BNV} thg EAMEo) Hg €5
3 Eol ZAb@® f-carotence] HHaol EA U}
i Q1o retinol Bl B -caroteneo] YutAlo]
AAol Exxdes ¢ + Aok

£33 PN RAIAHE retinol 3} f-carotene 9] ¥
E7F o Zo] #AAHE Holxn it

d9 AREE T 2 A I e B
100922 utgdsln YeldzAle dA9 FJHE wds)
o], serum 9] B -caroteneo|l} retinol ¥ & TAA
= WA, 93 ARt FRE] A gop Vol £ =
AdE auaz) ofde ol dou B A -
carotene®] ¢+ H% ¥ & BgFu ot wgNY
22 FEAY, =AY 4% 2 $EHF prospec
tive study & £3+ 9&RA}Y] 9s] B-carotene 2
o B3 Exe s ) W& o 2A 4TE
ol & Ao},

REFERENCES

1) Krause, W.B. and Mahan, L.K.: Food Nuitrition
and Diet Theraphy, W.B. Saunders C., 724 —
756, 1979,

2) Ruddon, R.W.: Cancer Biology, Oxford Univer-
sity Press, 3- 84, 1981.

3) Gori, G.B.: Dietary and Nutritional Implication
in the Multifactorial Etiology of Certain Pre-
vention of Human Cancers, Cancer 43:2151 ~
2161, 1979. ,

4) Goodhart R.S, and Shils, M.E.: Modern Nutri-
#ion in Health and Disease, Lea &  Febiger,
Philadelphia. 1971.

5) Sporn, M.B. and Newton, D)L : Chemoprevention
of Cancer with Retinoids, Federation Procee-
dings, 38 :2528- 2534, 1979

6) Smith, J.E. and Goodman, D.S.: Present Knowle-
dge in Nutrition, The Nutrition Foundation
Inc. 64- 72 1976.

7) Peto, R,, R Buckley Doll, J.C. and Sporn M.B
: Can Dietary Beta-Carotene Materially Reduce
Human Cancer Rates? Nature, 290:201 — 208,
1981.

8) Wolf, G:Is Dietary B- Carotene an Anticancer
Agent? Nutrition Reviews, 40:257- 260, 1982.

9) Olson, R.E.: The Effect of Oral Contraceptives

on Blood Vitamin A Levels and the Role of
Sex Hormones, Nutrition Reviews, 37: 346~ 348
1982.

10) 2470 - o719 - A% G < ol FYzAEE A
48 95U dLdad, AA=F 17:203- 218
1980.

11) $& 83 - A28 A A, 1977

12) BERALARES, BRERR, EEXERSE, 197

13) Carr, T.H. and Price, E.A.: Color Reactions

 Attributed to Vitamin A, Biochem. J. 20: 497,
1926.

14) Kaser, M. and Stekol, J.A.: A Critical study of
the Carr— Price Reaction for the Determination
of f—Carotene and Vitamin A in Biological
Materials, J. Lab. Clin. Med. 28:904, 1943

15) A G : QA Saponino] LA Vitamin F5o
AN E 9%, dAustn msustd AARHEE
1978. '

16) Loerch, J.D. and Underwood B.A.: Vitamin A
Determinations in Human Blood An Evaluation
of Methodologies, Analytica Chimica Acta,140

: 249 259, 1982.
17) Buornson, L.K,, Kayden HJ., Miller E. and

Moshell, AN.: The Transport of a~ Tocopherol
and B —Carotene in Human Blood, J. Lipid Res
17: 343 - 852, 1976.

18) Ganguly, J, Krinsky, N.I., Mehl, J.W. andDeuel
H.J., Jr.: Studies of the Distribution of Vitamin
A as Ester and Alcohol and of Carotenoids
in Plasma Proteins of Several Species,  Arch.
Biochem, Biophys. 38:275, 1952.

19) Krinsky, N.I, Cornwell, D.G. and Oncley J.L
: The Transport of Vitamin A and Carotenoids
in Human Plasma, Arch. Biochem Biophys 73
:233— 246, 1958

20) Mordan, L.J. et al: Retinoid Effects on Cell -
Cell Interactions and Growth Characteristics
of Normal and Carcinogen Treated CSH/ 10T
Cells, Cancer Research 43:567- 571, 1983.

21) Newill G.R. and Ellison, N.M.: Nutrition and
Cancer, Raven Press.,17: 1- 93, 1982

22) A5 E: sdvel oM HALHA 2 AW
A Eo auEAAT o2 EAMHE, INITYY
&3], 11:12- 18, 1978

— 310 —



— 23U Aoyt & fuel BA VY A7 -

23) Kvale,G,, Bjelke E. and Gart JJ.: Dietary Habits
and Lung Cancer Risk, Int J Cancer. 31:897
~ 405, 1983. :

24) WA AED wetgd Winet 8:31-46, 1979,

25) Basu, T.K,, Donaldson, D. Janner M. Williams
D.C. and Sakula A: Plasma Vitamin A in Pa-
tients with Bronchial Carcinoma, Br. J.Cancer
83: 119~ 121, 1976.

26) Atukorala, S., Basu, T.K. Dickerson, JW.T.
Donaldson D and Sakula, A: Viamin A, Zinc
and Lung Cancer, Br. J. Cancer 40:927~ 981
1979

27) Basu J.K,, Raven, R.W. Dickerson J W.T, Dic-

kerson and Williams D.C.: Vitamin A Nutrition
and 1ts Relationship with Plasma Cholesterol
Level in the Patients with Cancer, Int. J Vit
Nutr. Res. 44: 14, 1974.

28) Olson, R.E,: Dietary Carotene and the Risk of
Lung Cancer, Nutrition Reviews 40:265- 268,
1982,

29) Abels, J.C., Gorham, A.T., Pack G.T. and Rh-
oads, C.P Metabolic Studies in Patients with
Cancer of the Gastrointestinal ract I Plasma
Vitamir. A levels in Patients with Malignant
Neoplastic Disease, Particularly of the Gastro
—intestinal Tract. J. Chn. Invest. 20:749, 1941.

— 311 —



