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= Abstract=

The Analysis of Bile and Subcutaneous Fat Tissue
in the Colorectal Cancer Patients

Jong Kweon Seo, M.D.,, Cheong Yong Kim, M.D. and Dae Soo Moon, M.D*
Department of Surgery, Clinical pathology®, Collage of Medicine, Chosun University

The role of dietary fat on the colorectal carcinogenesis is not yet clear so far, but in-
take of large amount of animal fat increase the formation of the secondary bile acids and
free radicals in colon, so promote the proliferation of the intestinal crypt cells. This rela-
tionship were reviewed in many epidemiologic and experimental studies. The purpose of
this study is to acess the hypothesis of a relationship between the type of habitual diet
and lipid metabolism in the colorectal cancer patients by analysing the hile acids content
and fatty acids composion of abdominal subcutaneocus adipose tissue. We studied 15 colo-
rectal cancer patients and 10 control patients who had same body mass index excluding
the patients with other malignancy, liver or endocrine disease. The results of the study
are follows: 1) When it comes to bile content, patients and control had 118,000.0 mmol/L,
67,6375 mmol/L respectively(P=0.02). Which seem to be a strong evidence that high bile
content bears a considerable condition on the development of colorectal cancer. 2) Howev-
er, the analysis of subcutaneous fat tissue reveals that one of saturated fatty acid, stearic
acid consists of fat tissue is less in patients than in controls: 29mg /g tissue for patients
and 3.3mg/g tissue for controel{iP=0.03). Given the fact that both groups showed little dif-
ference as far as consisting elements of other fatty acid are concerned, the consisting ele-
ments of dietary fat are not thought to be direct cause of carcinogenesis, at least to Kore-
an colorectal patients. 3) In another comparison, patients showed lower saturation index(S/
O ratio) recording 0.06, whereas control did 0.07(P=0.04). This iz believed to be caused by
the function of systemic secreting agents from tumor and also be the result of more con-
version of stearic acid into oleic acid because A-%-desaturase is not properly inhibited by
linoleic acid.

Key Words: Colorectal cancer, Subcutaneous fat tissue, Bile content, Saturated fatty
acid, Saturation index
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At el RogAF o 77 FELEE T84
ghai 2l wlel 28w, FEA AuH(EEE) e Fhopd
3 e izhufel ] e]a} @FAbisecondary bile
acid)g] 9o FaEID FElFHHiree fatty
acid)2l =718 §Eite, 3y A=zt Zicrypt cell)
o] 24lg e oA R A el TS E
b A7 e g ateja] glewtnER el o
ol gty alFe|q galHgch s, e AlgtE F
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1) cHad

gapFe 19954 | elRE TH7bA] 2 =ddEa
Biulgl 2lvela] -t ez shgs FAE
Hael walsl gl 1AEl o) A Fgast e

o A3k 28] ofdEek 9 WjLwlA As, o
AR A Th-ge A g Feo| FubEz $x 7w
2] 77 ¥e] gl 154 F diie® gt

2L iy FHES W PEF Fo8 AEE
& A9 g a2 fapaat A7, AE 8 #Ae8H A
T(body mass index )7} ®)l=t A= ehAdEal,
vitelA g, oAb g Thged g Fe] F
qhE] 2] g 2} 1045 e ssict

2) ME2| M

A galel] gleja] HS-Aset FAle #ah )b
2 of 3~5gm 7}EE AHFebr gl 2 B~
10 ce 7he] 258 HHF, #4¢ ooz s 80°C
2] YWiEdoll BgpabHch

3) 24 Yy

wa dE2 £4el+ photometer 40202 AH&-3]
g}, FF4(standard)z A= EE(sample)
100 mLell ztzt T4 50068 7hsted 37°Cel A
10%-zF whagt & ubg =] 500 pl & 7}3be pho-
tometer 402022 540nmeld FHEF FE,
gk e 49 of4 blank HE AHEEle ¥
Wil Fabg g F o4 e e FA=E 74
o ¥43tgch bile content®] k& w53 Fe] 7
st

&A sample

sl oF —
biles} A A standard

* standard ¥%

=&k 2wk =2]e] ¥ 4o capillary gas chro-
matogarphy® AH#slgen 1 2bgy 222 Table
I seksteict #3 % 2wk =23 oF 250 megs A
A &ed 10% H2S504 methanol® SmL H& #
4597t Fete g rldste] z4bE ofdelH =28
#aojch, of #]e] b2 petroleum ether 4 mlL%} &
F4 2mLE #7138k 2,000 r.pm.o2 5¥3F 44
Feltt & osdolasEsy Hubie] Eeldle 42
o] g MEAFch At Azole A7tAFE ol R85
ook, Hz2E &g chloroformsl 54 capil-
lary gas chromatography= Foi§os #EFHe
Z zvpake] AL L4354

z|ubsbe] e zapzubile 2 omyristic acid,
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Table 1. Operating conditions of gas chromatogra-

phy
Instrument ! Chrompack *}
Column Capillary CP-SIL38
(50 m = 0.32 mm)
Carrier gas : Nitrogen 80K Pa
Detector . Flame ionized detector
Make-up gas : Nitrogen
Detector Temp* P 250°C
Injector Temp® : 230°C

: 140°C (Hodl | min)
» 25°C/min(Hold 9 min)

Oven Temp®

Temp™ Temperature

Tahble 2. Bile content

Control Patients
(mmol/L) immol/ L)

Bile content 676375445053 118000.0 = 16558.8

Fhea, deEE
sh2jub4t e 2= palmitoleic acid, oleic acidd &
sl e, spELi=|utile 2 linoleic acid, lin-
olenic acidg % &4}

palmitic acid, steric acid® =

1) da ®Ha|

RE A Tt REWAE RA5hge, o
e SPSS ZR2adE 2188 T-testE Algshoda,
P-valuer} 0.05 #|g}gl of F2]4de] sl 2oz gl
HEbodc}.

2 T}
1) &g &4 FYo

7% bile content®| %2 HEZF=4 676375
+ 44505.3 mmol /L, $=bat< 4] 118000.0 = 16558.8
mmol/LEZ #zpite] dz=Fech of Al JJepdel
P-values 0.028 5= #2]4de°] 3lsi={Table 2).

2) mat XY E=EoA xgae 24 ot

zhzbo] AWpAbg- BAgh Ml FEa]ulibg sl
stearic acidvy ®&=Fel4d 3331040 mg/g tis-

Table 3. Fatty acid composition of subcutaneous fat

—_— ==
Fatty acid Cfun t.rul Patignts
img/g tissue) mg g tissue)
Myristic acid 2.11+0.38 2.07 +0.66
Stearic acid 3.33+040 2.00+0.42
Palmitic acid 18.11 = 4.49 16.72+ 156
Oleic acid 43.58 +3.85 43.65+2.85
Palmitoleic acid 6.23+0.50 6.38 +0.58
Linoleic acid 16.43+£1.63 15.90 + 1.34
Linolenic acid 1.11 +£0.45 1.15£0.33

Table 4. Fatty acid composition-according to degree
of saturation

Control Patients
{mg/g tissue) (mg/g tissue)
Saturatory FA® 2355 +460  21.70+1.83
Monounsaturatory FA®*  4582+38]  50.04+3.19
Polyunsaturatory FA® 1754+152 17.05+058

FA® fatty acid.

sue, $alFlH 2.90+0.42 mg/g tissue® v} E
Az F2de] dAP=0.03) HEFol4 2zt 2745
A7E Egen mirystic acid®} palmitic acid
g4 dl=2FeH FA debded FAH F24de g
e, 7t o E A 9] & ae]E LAY
slzich{Table 3).

Apate) REref M FHo R dfETa Hapd
+ wlagk A FaambaE 2355+4.60 me/g
tissue, 21.70+ .83 mg/g tissue® z}z} jelyte
of, wheldwsa|ulabe 4082+ 381 mg'g tissue,
50.4+3.19mg/g tissues vjepygir, 2pg Eal =il
2+ 17.54+1.52 mg/g tissue, 17.05+ .46 mg/g tis-
sue® vjeht sl EEaa|ubabd gabel A eft
=4 vehtn LaapbstE FEEsAaks gl
viebgtont 25 FA 3§24 & glsicH(Table 4).

AT o] Ade geE A F ubedde GUER
A haba) g E s = Hbe] b]E (M/P ratio)g B
W odiEdel s 2861032, a4 29540372
vheb} galfelld 2ow)Ee] <fak Eo)= shAgk B
A Folde gidda, SRS A E8) Rt
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5. Fatty acid composition-according to ratio

Control Patients P-value
M*/P** ratio 2.86+0.32 2.95+0.37 NS'
P**/S' ratio 0.78+0.23 0.79+0.09 NS
F1+F2/F3 ratio 4.20£0.45 4.23+0.49 NS
Saturation index(S/0 ratio) 0.07+0.01 0.06+0.01 0.04
M* Monounsaturatory fatty acid(F1l)
P**: Polyunsaturatory fatty acid{F3)
S': Saturatory fatty acid(F2)
NS': Non-specific
Table 7. Results
T . Di i it
able 6. Diglycerids cnmpusltmn__ Data Control Fatients P-value
[m":?“tt,’“' . Patients Bile contents 6763750 1180000  P=0.02
@/gtissue)  (mafgtissue)  gieraic acid 331 2.90 P=0.03
Diglycerides 67.14 +£0.32 65.35+2.94 5/0 ratio 0.07 (.06 P=0.04

2] wl&(P/S ratio)® wlzel4 0.78+£0.23, #a}
ol 4] 0.79£ 0,095 vhebe o 4] ekabibel] SeEE 3}
o F 8% ¢ gl =4 sbd gz s REanFL R
L e 4HF2)2 desaturased| 2l# ##H{conver-
sion)d + 4l dAel7] dFel <klE et @t
HE s aubaHF3)ate] W& (F1+F2/F3 ratio)2
e =gl 4.20+0.45, a2 4.23+0.49
2 ovbebd q4) FAlA felAe gisich Aubate] ®
#= & el saturation index® stearic acid
¢t oleic acidel2] v|&(5/0 ratio)d wlas] wql
= 2 H3k HEF M 0.07T£0.01, ATl
0.06£0.012 eh} ghzlF2] 5/0 ratior} o A
vhebd e P-value: 0.042 A3 #2]4e 2
cHTable 5).

frelzubabgl  diglyceride(steraic acid, oleic
acid, palmitic acid, myristic acid)2] =4& 4
HEw =74 67144566 meg/g tissue, 2l
ol 4 65.35+2.94mg/g tissue® of=Fe4 <zl
o EA4 vebged FAA fel4de sizdchTable
i7)

z g

Adrel AAE A FaHA Aol ozt Agle

o] grate] welde 2 zhe|7l slel ghsale 14
v 2,600~2800 Cal/day®] <& 4ifsles 2oz
EaEn gles, |3 Aurg] ¢]&E 183%te ¥
ot Wb o] dalsefq= 1glg 3,000 Cal/day =l
sbe] d=kg A f8he, 2lube] wlEE 40% o)4S o
gt oleigh alelrt ofab-zadshe] wrga g @
Azb slewlels 42 olv] oo ASE Ar)=eg)
e g AT Al Felch e 4§08 A
deFo] Aol Ae] Aul 4-w|2] ape|r} WjA}-z
ahe] dhAlat o] WAg dgte] alckes AHsirp A4
Fe|mt® oFch sligke) 4HE Az 25 4
=, ®lgt 52 e #hE|r} ko] glejd zhzle
AE wicke Ale E71EE 7] A, @y
o = Aeo] alube] o 2HE PFqlen, <daf
F=Ee ale], zdbe] apA|st= w]g& Fof 2% 22}
= wh=a|Ekz] f&] vls2gk H#HA]F(body index) ¥
A AA 4EE e dabe 2 g,

A e] =babe HE M Eu), 2b s Eet, €3 3
H e 27 FEH 3o (minor poolf ', 332
e o2k FEEe] gl=d(major pool)*®, 4
Hk Ae] =wbst =wkx3(adipose tissue)?) =)t
sk Hel(fatty acid pattern)s o5 2Uzg 4%
A Az} de Ao BuEm glepaT,

AbibE EslAsof ojel Tapa{ubib(saturatory
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fatty acid), ©sl# %3} 24kilimonounsaturatory
fatty acid), T-#FE524k4b(polyunsaturatory
fatty acid)2= vrojzey gk ae]s) shagla) 4
ol @t} short chain fatty acid, medium chain
fatty acid, long chain fatty acid® v}ie]=
epirw, zhzbe] aAubabg whaglape] g o) HYTE
9| 2 EAIFHU" M, 4§ o] £33 short
chain fatty acid=2| &+}sl acetic acidi= C2:0
o8 HAY 7 g, 7|e}l Eg=bale 2 short
chain fatty acid® propionic acid(C3:0), butyric
acid(C4:0)%5°| 429, long chain fatty acid®
myristic acid{C14:0), palmitic acid(C16:0), ste-
aric acid(C18:0)%°] sled, difs] 4e] z|ape
#3te] 5= ¢+ short chaine]-} medium chain
fatty acid®ch= long chain fatty acide! ste-
aric acid®} palmitic acidz} zp=]sta gjoposam
XA AEE ghsbptae] o] o)A #13 7}
7hE ol di whElra2) $14)¢ gel Omega 3, 6,
9, 72 W2 Fifamily)le s 250 2tzte] &3
#}(desaturation) ¥ 4% (elongation)® 72 Zu
A thase] wagctd QAR EEAyate g
wiv 4l oleic acid(C18:1)7} gl <18 18:1wiz
vhebd 4= gl wiel palmitoleic acid(C16:
1)} g7 2 FE84 2delld 435 z}=)upa
4 HAE 5 307 dEe HS Aubabe o),
A|ub4bE ¥ ¥ 5 (desaturation) 2] 7]= &4 desa-
turase®4 53| A-O-desaturase= Z3}a]ubslel
stearic acid®} palmitic acid® z}#} oleic acid
2} palmitoleic acid® #H# 7)== G884 o], o
71¢l spEEF}AMEE] Fld]l linoleic acide 7Y
~4t inhibitor 24 =88, 9| linoleic acid
2 AH7t Fotstd 2 Apabe] BEss) oA E )
-l stearic acid/oleic acid ratio(S/0 ratio)
% palmitic acid/palmitoleic acid ratio?} 27}
A =}, 548 5/0 ratio: saturation index®
A zubate] 23 HEF cepdcit ) Kelly 59 &
HHF(RBC) = AHwtel 4 =lub4bs ¥45td S/0
ratiog FAHA=dl 32t gapr g g &
kel A L0 elstE dlE=F e} o vAl Jelgca
Bustgon 1 fale R linoleic acidel 2% -
O-desaturase2| a7} =2 ¢ho} stearic acidel

W= fhabe] o 9 ojsiadbEale] 24—

A oleic acidZ F§e] golgr] wFo|o =3 F
skell 4] 2= systemic agentsd] 2§ zle = 4
Wik glch, ofFel RBC saturation indexi
-G £ F FAH A fe8teld et
o}, Nicholson$™' = F244 za mxy YH7
4 53] FE2{2A d3-2ast 22 RBC satu-
ration index7} wHA viebgciz saspsic), e
v}, RBC saturation indext tel7} 594 34
a1 7] wfFel| defabe] el was) e 5 gl
the ZF BE WAzt @aleld die=a) 1) e
2 JEpA| btk H 9 @3 = alels] yizke]
7F 19~20 2]7] o Fe Wl 3 F ufR b
) gpow o ghe] HElo 2 iy} Wy £ ogle
ezt Zr)ake] AP HE whedE ) %ﬁ'}f-l'r A
ol e =dte] of 2]} g}, wEubEale By
G E A M ghapde] glE2FEe o B 50
ratios Hdod o2 TobedlA Fu]EE systemic
agent®] 443 linoleic acid 4# 2 Aid 2
£-9-desaturase -842| «d2ko 7 4} g ¥ic)

g xeiaukibe 2= whital linoleic acid(Cl8:
2), w34l linolenic acid(C18:3)5¢] sl=d|, o5
< A el M g = 2] gk g4 2)dbibessential
fatty acidlels 2 AF4 aubed]4 4 3= lin-
olenic acid:= o{ 9ol F44 A2 B iy o),
HExEaubibe linoleic acid?l 71 Hed] 4
AJub = 2] (adipose tissue)®] oF 15~20%& 3}=)%)
2 %29 -linoleic acid, arachidonic acidS o=
74"t Neoptolemos5™'8] Mael oslm oz
A Aot Ao A FoF XIS upilg L Yy
A4t dut M Exeto 4 8} arachidonic acide) ¥4
o] 7SS & F gded, ol 2 AES F
& Aars &7 dFel lipid peroxidationo] #Fs4
8t linoleic acid2| desaturase activitys} =7}
a7l ofFsl #e2 Adwala ¢lcl. arachidonic
acid®] 72 prostagladin(PG)2] dAe] =7}3]
o PGE 2 7l3E &4s] o ¢ g 4Pl o
ol Fhodils 2o dada] glob ™, g} B o
Tl e HszEEed EE# 9l arachidonic
acidz} 0.5% olwbo® = ofe] YF v|v]jaie’h E
M oejzt glenz Sajsta) oglct, S FEaw
ihg 414 4}skoxidation)’t ==% anti-oxidant

— 491 —



— AU A BBATPIAS e 128 R 48 1996

ql vitamin E7} glefebgt b€ o sled 58
sz g auste] B &4l vitamin Ex §
Hgk He] BEe|p,

A g el QAP Ae] Awat =56
o) zubsl Hell= Ao wlegh zle 2 ohaja] glow,
2% spEEsha|gbabe Ayalel ddgke] glenf, X3
Atk oW EEp Ak ghpEge] A4, iR
&2 43, 9% 4v) Ax, LA G E s
AupAk apols] HEg Fofl FAF] 2 dtde] cha
dojalch ¥, 2| =siAl2 2] o] o2 8} A] k4
o epd ) a|ubabat o] g (M/P ratio)2 4le| A
uke] M/P ratio® 232 o = yiedsis 2o e
2 glop e mief ale] xube] HFrE FolEA HE
de novo synthesise| 2|& ghpstEsse £33
upabe] 84 =]7| of Foff 2ubaf2] o8 ¥ a2
o] 24 (dilution)==] 4le] 2uhl = E3}]ikio
Ad o vk A Gepde s, A Ae] A #
Ade] A Aol HE G¥E 7 dod, 9y
=|al 2] fractional turn over ratet 100 g/daye|
o 9k3}7)7L 70d ) Wi e e A2 2 frac-
tional turn over rate?} 0.11%/dayeli 9h3k>]7}
600~T00U=4 2 2~3dzte] Fr|zk k44
HelE A ghedsia glr] of Felt e ds
Alo] z|uke] A S bolBr] g8 F)E b
&+ B3

o|2{gh AubabFol 4 oW AJio] ofgA ofi-AA
obe] walo] of&kg u]A| = M ol E =
ghe] o 27} g} Verdieriel 2% Stockholm
study25)el H= As dahe] <k E<l G2 2y
3ol odgkg s A e) ool Wy E o
wial W Afale] dael BA ks Rasigdck 4
Sl i) diz Fab A7kE Ao g diabe)
bol-& 2l (carcinogen ol =& FH= AR @A
A H 5 TojgHH welEALE 4407 = F -3
Aol WAl oMiels e [ Wb Adbe]
b A3 Aol ci@zhi g @Fate] SobElo] ek
g zestd HAY, AA F4agH(lipid peroxi-
dation)*lel 2l7l(free radical)2] #4e] Z7}s}
of uhst# 4 carcinogenesis)e] " AAEA =oi, 2t
Aboll 2l sEebe] f-F4(fluidity)e] W= o
A7pd A (normal flora)2] o] H=2=E <

AFak HAHE 2212 7Ich, 53] linoleic acide] 7
cHgt dF = prostaglandine(PG)2] #4948 F714
A MEe] F4& FAA7e e daz gt

Nicholson 5™ F&-4d8-4 22} 5%t 20% 2
ot Bxa=E A T2 diF-aakeh e
WHPHIEE 4 HAR ZEAE AT Lol R
shalubg A HE TEe S AeEe] 24 Jebdad,
5%2] Fslaubs HHE 3 20% 9 EspapE 4
Hgh 24 ulm#P Az 20%9 EshapuEbE A
ol d dF-3A3Asr 4= F7E dE(ade-
noma)2] 4 3 384 (hyperplasia)®] Hx+ o
Akzkel & el gAY ¢ fldohe 2aosigct, e
2§t HAE ojFeo] & d T2 T Aubile] gty
k2] Fubr|(last stage)s| [ojsls Fo2 YatE
ofZcp®, 2y HalEe FHfels FEiA|wzag
4 2@ Ahabe] 74 weld] gleld ofd-=aed
A7 fE2F Ale]g] Ale]E HAE 5 Gt o
= HE Az o] o] xuts| HejF AHYPHoE Hb
dftcia @& of oFAkeld HATE Ae] =Hbe
4 i 2 Aol7} givie g 5 g 2y
FHo = Aeo] Adps F4 HEFHchs, =gl
el zuke] 4H Wlde] G| do mapaubEa
el 4] de novo synthesisel 2|3t E3pz|ubal 9
chal 8- ¥ 5p2jubabs] 4o FriEe] Addizgez 2}
e} 47k e] w)gof wHEr] Yoz o] e H
g 2ciE wbsdslx] Eqckes Hap' oY, ofd HgE
] 71l fd=oezt=s e A E
s13lch.

EHAdAbe] T A Al e felAd
4k(free fatty acid) ¥%=7} S718kA4 "ok #el7
vbab2 diglyceride= 4 steraic acid, oleic acid,
palmitic acid, myristic acid7} sles, ofatzhy
2] eE¥ Ao zate] E#E At HHTE triglyce-
ride(TG)7} EstHslA 4siger H4=r7e s
Fibacteria)s| Falgte] Rsjgezny Ay,
FrelFnbabe A Zells g vlAA] ged A
ot M FE(premalignant cell)-} &b ¥ (malig-
nant cell)sl] A2l Lo fulalat(mitogen)z =
Agic), Hadren AFE Ae] apb Ao oy
= FoE o 5%uke] diHe® e s oy =
uHfecal fat)2] <3| palmitic acid, oleic
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acid, stearic acid® 4=+ glc}, aauba]L &
A = i =2ule] FriElsd o= diAahd el
fref A uhbe] Sl lgE ofu)Eie] o) AT
g e EdfitelH mitogen)2 =He-E A e,

o a-2 ek 3ol "awe] o)z} whFal(sec-
ondary bile acid)e] £7t=H& & & + e
ol @ e] o)z} eFate] Fobe 7)elgh Al
oAzt Qe FE4e 43 F54Hprimary
bile acid)a} o]2} 555 4Hsecondary bile acid)e
= ¥ g ded, o3 9eae AR §HA
i zle® F2 cholic acid®} chenocholic acid=
TAE feny ofal ghFabd o] bacterial
alterations] & qZol3l 282 F2 deoxy-
cholic acids} lithocholic acid® F4= o] g™,
s]% 53| lithocholic acide & A #4 b4
(liver cirrhosis)& #Wals 2o 2 9kaix glopim,
Aukbe] o AFH Alelle 4 43 Fae e
FEGT, e g oAby A|ubale] ghola]
wf ol o WA Abaiste] o] wsbel A g
el el wEake] el FrbEaN, o|2§ o
a} sadte] €3 WE Foie® #HazHqd @iFe
-7t wik{enterohepatic circulation o] &7} 7|
el H3 S $4S HAsA sckifeed
back inhibition). o|2jg} 22| 7}alo 7 chiFake)
= 3 Fdllexcretion)} F7lEe] diabuel 4
HhelE s abasiA U, o1 7)de® litho-
colic acid”} DNA strand® 3}3]&l:= A543 2
o2 ghFabe] DNAY chromatine] £4% &
b WA MEe] FAE FEAFE o 9is
e’ &F(polypls 4477} det & ab(car-
cinogen effect)d ZbA| §c}™", 53 o]z} g4t
2 7= datzhg At Zicrypt cell)s] 242
et e® 949y o™, Francheschis'™ 2
¥oare]] =2fEtsl #e 4% 4d#H(high meal fre-
quency)ts @i FHFAFIR 254 +HE F714
#HA g oke] dge] dabhiE Gfedde® ot
Well Gire]l HE3EE Alake] oA & -3
Apate] by s Frbalgicke Fddch ® AabEg o
Toll A= iA-Adet gaptol A FF2 oFe] dEF
dep g sle® ehd

= =

€ EddFa o|eet s)sial el e oz
Aol #atel s 4e] Aubale] e whar] 9s)
%, 44, AYA5(body mass index)?} ®s
o o} cfabg Fub Age] gl #@aE 15499 g2
+ 1042 294 2 FsiAgaae] abibs B4
gt o} g3 AL AES Ik

fafrah fz2Z A4 #7¢ bile content 5HE ¥
| 2obg o zhzh 118000.0 mmol/L, 67637.50
mmol/LE el }(P=0.02) high bile content}
- akake] dbAHed d#gE & slelgln AzbEh
a2z e] Lo FI 74 HEF EZEubilal
stearic acid”} #3ltell 4 2.90 mg/g tissue® cf
=72 331 mg/g tissue ¥} oA Yelgeo(P=
0.03), =h2 =uhabe] Qu-2 cakFaked] & alo]F Ho
A 7] wEol FHag garqlo] ofzboz|abgl ghafe
el Ae] Awbe] 4 ARe] ehdFoke] Ay
AAxa falo] H2)s oE Aelgpa Apa e},

saturation index(5/0 ratio)= HEF04] 0.07,
gaprel 4 0.0622 e {P=0.04) S@alFol4 o
A vEpdedl sl FokelAd == systemic
agentoll 2|4k <% 2o linoleic acidesl 2%k ~-0.
desaturases| H#H7} == %o} stearic acid?}
oleic acid® ©f we| #gconversion)s 7| uwlFql
#e 2 A3k {Table 7).
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