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ABSTRACT

Studies on the relationship between blood fatty acids and the risk of breast cancer have not yielded definite conclu-
sions. The role of fatty acids in the development and progression of breast cancer is unclear. We conducted a case-con-
trol study to determine serum phospholipid fatty acid composition in benign breast tumor and breast cancer. Subjects
consisted of 27 benign breast tumor and 68 breast cancer patients, and 28 matched controls. The levels of fatty acids
were measured by gas chromatography. Higher arachidonic and palmitic acids were observed in breast cancer patients
as compared with control and benign breast tumor patients. The percentage of total saturated fatty acids in breast cancer
was higher than in control and benign breast tumor patients. The level of stearic acid was lower in benign breast tumor
and breast cancer patients. Saturation index, the ratio of stearic to oleic acid, was lower in benign breast tumor and breast
cancer patients compared to the control. Moreover, stearic acid was negatively and arachidonic acid was positively cor-
related with the cancer stage. In conclusion, our results support that serum phospholipid compositions of specific fatty
acids are associated with the risk of benign breast tumor as well as breast cancer. Further studies are necessary to
investigate mechanisms linked to the breast cancer etiology. (Korean J Nutr 2009; 42(3): 213~220)

KEY WORDS : breast cancer, benign breast tumor, serum phospholipid fatty acids, case-control study.
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o7 EFatt K3 the American Joint Committee
on Cancer®} the International Union Against Cancer7}
Qb FoFol 7], =4 HEZAE HEY 79 e, o
o] o] el wheh AAIsE WIIETHl QEl it §
A 07])ARE M7 & 47)2) 707 BHslolct

o

JAAS
A (m) 7 Als (kg & St AFe A Al
2 W AdzA4 (body mass index, BMI) & A3}

Atk

A o] £

oFd FHE/JHell AT FNES Agstar 1A47E o]
el d% Aagsisith el AlEs —70ColA
SRRt

g4 A4 o A Jalslshy 7at

g% T Fu2HEY FYAYL Auto Chemistry An-
alyzer (Hitachi 7150, Hitachi Ltd, Tokyo, Japan) Z ©]
gate] aao® St AAAE ol gste] A
gl (chylomicron), AEEA & (low-density lipopro-
tein, LDL), ZAHUEA M (very-low-density lipopro-
tein, VLDL) & FAAZ 5 5ol gle g eA
(high-density lipoprotein, HDL) FHAHZS 4o
2 57431tk LDL YU ~HE2 Friedwald 342 ©]
f3ato] AbEsin) gk A2 Al Automatic Blood
Cell Counter (LC-240A, HORIBA Co, Japan) & ©]&3}
of Adg e+ X5 SAs, st HAL
24 Hitachi 7600-110 (Hitachi Ltd, Tokyo, Japan)<
ojgsk njA o w 3t Ve A& 9% GOT, GPT 24
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Folch W& o]gste] dHelA s FE35k1, &4
3AZ1 20 X 20 cm®?) TLC (silica gel-60) plateol] A4
sto AAAE FEe3it) o710 2 mL2] methanol-ben-
zene (41, v/v) £98& H71S £ stirring A 0.2
mL¢| acetyl chloride® %3] #7Fste] 100CelA 60
17t incubation 33T W7 A5l 6% K.CO,8< 5
mL& 7hetal Aaldgsto] s FHg H, =¥oles)

HE718} fused silica capillary columng ©]-&3F 7}~=



EZrlE T8y (68904, Hewlett Packard, Wilmington,
OH, USA) el ¢t & FYste] AAits A3t
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tem (SAS, version 9.1.3) ZZ13-& ARSI Al T
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Stk 7 A ghell W Afo] AFE- Student’s t-testE ©]
Saisict Aae] A= Hagk £ 2594} (standard er-
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Table 1. Characteristics of study subjects
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o Qoie ARRASE vzl vste] B FEo
5} friek BREelA) B8 20w Ushtorh f913 Aol
= Qlolth eke] W BeiE 18 eES B
A%k, 274903, 2043, 937 S FA Aol7t
ok, £4 AUFeIA tizzol 34 + 0.5%0)9lT
F B BATO) 21 + 017, Y BATO] 24

[e]

gakzol frelstAl A3l (Table 1).
Al gl F73 o, A der B o, 22
5 5

A L ob, BRGR o, B oftE feld Aol

AT (AH= v]AIAD.

AT

PUFAS] Z/ellM e, thxast 8 il S&eA el
3l ek ol w64 PUFAQ dihomo-gamma-lino-
lenic acid (C20 : 3w6, DGLA) &} AAQ] F+=0] =9k
w374 PUFAYIA%E eicosatrienoic acid (C20 : 3w3)7}
izl vlate] B ST el weke
. docosapentaenoic acid (22 : 503, DPA) 7} W&+
of vlato] et st B ok o]5& A€
st o2 M AAEY] 2Aele Al I Tl {8 Afol
7b 9ASitk & PUFAS] &3 w67 9 w37 PUFAS %
gholl= fref gt Afol7t qlglom, o]=9] Hl&dl AA/EPA

Controls (n = 28)

Cases

Benign breast tumor (n = 27) Breast cancer (n = 68)

Age (y) 48.4 + 2.4
BMI (kg/m’) 227 + 0.6
Total cholesterol (mmol/L) 43 £ 0.2
HDL (mmol/L) 1.3 £ 0.07
LDL (mmol/L) 2.8 + 0.1
Triacylglycerol (mmol/L) 22 + 0.2
RBC (10™/L) 42 + 0.1
WBC (10°/L) 57 + 03
GOT (IU/L) 19.1 £ 1.1
GPT (1U/L) 184 + 1.8
Albumin (g/L) 429 + 0.8
Age at menarche (y) 158 £ 0.9
Age at first birth (y) 24.7 + 0.9
Parity (n) 3.4 + 0.5°
Menstruation cycle (d) 279 + 0.8

459 + 1.6 475 + 1.4
235 + 0.6 24.4 + 0.6
49 + 0.2 45 + 0.1
1.4 + 0.08 1.3 + 0.05
3.1 + 02 2.7 + 0.1
2.3 + 02 2.6 + 0.2
43 + 0.1 42 + 0.1
60 + 0.3 6.1 + 0.2
193 + 1.2 19.5 + 0.7
145 + 1.3 157 + 1.1
437 + 0.6 447 + 0.6
147 + 0.5 141 + 0.3
272 + 0.6 263 + 0.6
2.1 = 0.1° 2.4 + 02°
28.7 = 0.7 292 + 1.1

Values are means = SEM. Analysis of variance (Student-Newman-Keuls test) was performed to test the difference between
means. Values with different superscripts in a row are significantly different at p <0.05
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s} wb/w3 PUFA, & SFASE & PUFAS] v]&<l P/Sgk
o= Al o ghell 2] sk 2po]7t §lSITE (Table 2).

T SFAQ] 3 izt d) o 85 Sxtel vlste]
et Satell A 2 A 0% YRt Palmitic acid (C16 :
0) ¢} stearic acidi= 8% AR ¥ SFAZA palmi-
tic acid®] oFo] 7 Wkt Palmitic acids &} 9F
A 8 T bl vlgke] ek SAkrel A =3ke
1, stearic acid= thz=Ttell vlste] & 4 4
T e SAreA] W o] 54 A0|qlnh Tt
H SFASF MUFAE Al el 2]k 2] 7F gl

d

2 Yeldth (A& mlAA]). SFAClA MUFAZ 2] B3}
o] Al AE7F E 4 gl SIEA C16 :0/C16 -
1 ¥]&37 C18:0/C18 : 1 H]&S nlwst A, C16:0/
C16 :1 vl&2 Al 7 2hell 2t 2tz §iglent C18 -
0/C18 : 1 v]&2 dizrtel vlste] o 7 T o4
T Rl SArell A vtttk Al i ghell & MUFA9
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Table 2. The percentage of polyunsaturated fatty acids in serum phospholipids

Controls (n = 28)

Cases

Benign breast tumor (n = 27)

Breast cancer (n = 68)

Total PUFA 29.81 + 0.76
Total w6 PUFA 20.69 + 0.50
Cl8:2wé 14.88 + 0.36
C18:3wé 0.19 £ 0.01
C20:3wé 0.20 + 0.03°
C20: 4wé 424 + 0.48°
C22: 4wé 0.39 + 0.04
C22:5wé 0.13 + 0.02
Total w3 PUFA 7.46 + 0.38
Ci8:3w3 0.48 + 0.03
C20:3w3 0.25 + 0.02°
C20:5w3 1.36 + 0.09
C22:503 0.70 + 0.03°
C22: 603 470 + 0.34
w6/ w3 ratio 2.78 + 0.15
AA/EPA ratio 5.30 = 0.63
PUFA/SFA” ratio 0.59 + 0.02

28.31 + 1.68 29.31 + 0.74
20.43 + 1.13 21.56 + 0.54
13.64 + 0.69 1436 + 0.39
0.15 + 0.02 0.15 = 0.01
021 + 0.03° 0.38 + 0.04°
3.85 + 0.22° 6.36 + 0.26°
0.42 + 0.04 0.30 + 0.03
0.08 + 0.01 0.09 + 0.01
7.33 + 0.55 7.91 £ 0.28
0.37 + 0.03 0.42 + 0.02
0.16 + 0.02° 0.16 = 0.01°
1.41 + 0.16 1.53 + 0.09
0.63 + 0.03% 0.59 + 0.02°
4.67 + 0.43 516 + 0.21
2.69 + 0.14 2.63 = 0.09
549 + 1.78 461 + 0.25
0.55 + 0.04 0.53 *+ 0.02

Values are means = SEM. Analysis of variance (Student-Newman-Keuls test) was performed to test the difference between
means. Values with different superscripts in a row are significantly different at p <0.01

1) Including 12:0,14:0,16:0,18:0,20:0,22:0and 24 : 0

Table 3. Percentage of saturated and monounsaturated fatty acids in serum phospholipids

Controls (n = 28)

Cases

Benign breast tumor (n = 27)

Breast cancer (n = 68)

Total SFA" 51.11 + 0.51°
Cl16:0 30.41 + 0.34°
C18:0 18.08 + 0.53°
Total MUFA? 16.92 + 0.46
Cl6: 1 1.46 + 0.07
C18: 1 12.08 + 0.45
Saturation index

C16: 0/C16 : 1 ratio 20.22 + 1.15

C18:0/C18 : 1 ratio 1.54 + 0.06°

51.33 + 0.67° 55.20 + 1.42°
30.56 + 0.42° 32.80 + 0.91°
16.74 + 0.30° 16.50 + 0.32°
16.13 + 0.48 16.96 + 0.29
1.32 + 0.04 1.49 + 0.07
12.88 + 0.28 12.35 + 0.37
2294 + 0.72 2207 + 1.36
1.36 = 0.04° 1.33 + 0.03°

Values are means = SEM. Analysis of variance (Student-Newman-Keuls test) was performed to test the difference between
means. Values with different superscripts in a row are significantly different at p <0.05

1) Including 12:0,14:0,16:0,18:0,20:0,22:0and24:0
2) Including14:1,16:1,18:1,20:1,22:1and 24 : 1
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C20: 4wb (Wt %)

0 | Il 1}

Tumor stage grouping

C20: 4wb (Wt %)

Positive Negative

Lymph nodal metastasis status

Fig. 1. Percentage of arachidonic acid in serum phospholipid of breast cancer patients based on cancer stage and lymph node
status. Values are means = SEM. Analysis of variance (Student-Newman-Keuls test) was performed to test the difference between
means of each tfumor stage groups. Student's t-test was performed to test the difference between means of lymph nodal metastasis
groups. Bars with different letters or an asterisk are significantly different at p <0.05.
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Fig. 2. Percentage of stearic acid in serum phospholipid of
breast cancer patients based on cancer stage. Values are
means + SEM. Andlysis of variance (Student-Newman-Keuls test)
was performed to test the difference between means of each
tumor stage groups. Bars with different letters are significantly
different at p<0.05.
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