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The Effects of Dietary Fat on Survival Metabolism of Fasting Rat
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Abstract

To investigate the effects of different type of dietary fat on survival metabolism of fasting rats, one group rats
(FO) were fasted, another one group rats (BM) were fed normal diet and the others were fed only one of the following
fat diets: beef tallow (FT), corn oil (FC), and perilla oil (FP) of 11.4 g/kg respectively. Most FO group rats survived
for 6 days and large part of the only-fat—diet groups rats survived for 16 days. Body weights of all rats in fasting
and only-fat—groups, measured just one day prior to death owing to fasting or caloric malnutrition, decreased by
24 5% ~-25%. Feeding only-fat to fasing rat somewhat extended the survival time but the specific properties of die—
tary fat types had no remarkably differential effect on survival time and body weight gain rate. The features of
liver and kidney weight gain rate of all rats in fasting and only-fat—diet groups were similar to those of body weight
gain rate. In FO groups blood levels of total—cholesterol, triglyceride, and glucose markedly reduced whereas GPT
activities and BUN levels considerably increased as compared to BM group. However the types of dietary fat per
se did not affect blood total cholesterol, triglyceride, glucose, BUN levels, and GPT activities in early stage of
fasting in FC and FP group. GPT activities in rats of FP group just prior to death of starvation seemed to be affected
by the dietary fat types. The results showed that only-fat—feeding to fasting rats somewhat extended survival
time but the types of dietary fat had no remarkably differential effect on survival time and metabolism of fasting

rats.
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Table 1. Fatty acid composition and specific properties of sam—
ple oils

Fatty acid” Corn oil  Perilla oil  Beef tallow
Palmitic acid (%) 10.4 53 26.8
Stearic acid (%) 0.9 1.0 20.3
Oleic acid (%) 23.7 14.9 39.3
Linoleic acid (%) 534 156 5.0
Linolenic acid (%) 1.0 60.2 02
p/s? 48 12 0.11
Iodine value 123 207 38
n-6/n-3 53.4 0.25 25

YCondition of gas chromatography for fatty acid analysis.
Instrument: Hewlet Packard 5890 A Gas chromatograph, column:
DB-wax (polar, 30 m, 0.25 mm), detector: flame ionization detec—
tor, carrier gas: Np, 25 mL/min, column temp.: 170°C, inject. temp.:
220°C, detector temp.: 230°C.

2p: polyunsaturated fatty acid, 23: saturated fatty acid.
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Table 2. Composition of experimental diet (%)
Group” Corn starch Milk casein Beef tallow  Corn oil Perilla 0il DL-methionine Vit. mix.’ Min. mix.” Agar kcal’kg
FO 0
FT 9 (114 g/kg) 810
FC 9 (114 g/kg) 810
FpP 9 (114 g/kg) 310
BM 579 176 3 3 3 0.02 0.1 2 1338 3830

YFO: Rats in fasting, FT: rats fed only-beef tallow, FC: rats fed only-corn oil, FP: rats fed only-perilla oil, BM: fed normal diet consisted
of same amount of beef tallow, corn oil, and perilla oil as fat sources.

DVitamin mixture (33): retinol acetate 4000 IU/kg, ergocalciferol (USP) 1000 IU/kg, « —tocopherol acetate 30 TU/kg, choline 1,000 mg/kg,
menadione 50 ug/kg, folacin 1 mg/kg, niacin 20 mg/kg, calcium pantothenate 8 mg/kg, thiamine hydrochloride 4 mg/kg, riboflavine
3 mg/kg, pyridoxine hydrochloride 6 mg/kg, cyanocobalamine 50 mg/kg.

#Mineral mixture (33): Ca (Ca citrate) 0.5%, C1 (NH,CD) 0.05%, Cr (Cr20s) 0.3 mg/kg, Cu (Cu0) 5 mg/kg, F (NaF) 1 mg/kg, Todine (KI)
0.15 mg/kg, Fe (FexOs) 35 mg/kg, Mg (MgO) 400 mg/kg, Mn (MnOz) 50 mg/kg, P ((NH4):POs) 0.4%, K (K:COs) 0.36%, Se (SeS) 0.1
mg/kg, Na (Na citrate) 0.05%, S ((NH4):2S) 0.03%, Zn (ZnO) 12 mg/ke.
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Table 3. Survival numbers among rats in fasting, fed only—
fat, and normal diet (n = 10/group)

Survival time (days)

Group
5 6 14 15 16 17 18 19
FO 2 8
FT 1 5 3 1
FC 1 2 6 1
FP 2 3 5
BM all alive
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Fig. 1. Survival function of rats in fasting, fed only one kinds
of fat, and normal diet (n=10/group).

FO: in fasting, FT: fed only-beef tallow, FC: fed only-corn oil,
FP: fed only-perilla oil, BM: fed normal diet consisted of same
amount of beef tallow, corn oil, and perilla oil as fat sources.
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Table 4. Body weight gain rate of rats in fasting, fed only-fat, and normal diet

(n = 10/group)

6 days later

16 days later

Group nitial BW. (g) BW. (g) B.W. gain rate (%)" B.W. (g) B.W. gain rate (%)
FO 1154+6.3 866165 -25 +469

FT 1148+6.9 95.7+48 -166+40° 86.7+56 -245+45°

FC 1162478 96.7+62 -168+32° 875%46 -246+4.2°

FP 117582 97.7%7.1 -169+35° 884+5 -248+49

BM 1165+77 1299+78 115+29¢ 137644 1811+09°

"“Body weight gain rate (%) : (final body wt - initial body wt)/initial body wt X 100.
Means with different kind of superscripts in a same column are significantly different at p<0.05 level by LSD (least significant dif-

ference) multiple comparison method of one-way ANOVA.
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Table 5. Organ weight of rats in fasting, fed only-fat, and

normal diet (n = 10/group)
G 6 days later 16 days later
TOU

P Liver (g) Kidney (g) Liver (g)  Kidney (g)
FO 30106 05x02°
FT 72+06° 09+05 32+0.7 05+0.1
FC 70+06°  1.0£03° 30+07° 05%0.1°
FP 70+06° 09*03" 30£0.7° 05+0.2°
BM 76+10° 13404 86+1.1° 16+03

YMeans with different kind of superscripts in a same column are
significantly different at p<0.05 level by LSD (least significant
difference) multiple comparison method of one~-way ANOVA.

o] vt <= glrk 31l o b(12) & A g ol M= HAF A Wt
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41)0]t}.
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& Sl Ee] n-3 Aukibe] F53 £ 1€ ¥R 2
cholesterol %25 JF&Ed o 535 gvtes 2AF A7|7)
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o Dou §(14)-& 4] 7d A 2] A3 <4} & F 2 cholesterol&F
o] O E 7+45-8 ¥ 734 7. Soppela S(42)2 ALHo &=
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Table 6. Serum biochemical values of rats in fasting, fed only fat, and normal diet

A 8%

(n=10/group)

Grou Total cholesterol” TriglycerideZ) Glucose” GPT? BUN®

6d 16d 6d 16d 6d 16d 6d 16d 6d 16d
FO 313+ 80® 54106 61 *7.7° 1186+ 6.3° S
FT 645+ 85" 491%33" 186%+44° 85%21° 715%55° 575+91° 865+ 87" 1235+119° 325+61° 48847 3°
FC  550% 76° 363+84° 121+31° 68%18 703+57° 57187 873+100° 1254%+122° 31456 S0.4+44°
FP  545%+111° 342%81° 132443 68%20° 704+99" 555+06° 886+ 79° 1405+121° 332+81° 124%0 3
BM  916+133" 923188 564+82° 556+79° 1193+83 1205+9.8° 594+ 85° 114+27 47 T%

56.3+ 5.1°

39mg/dL, “KODAK EKTACHEM DT 60 system unit (u/L).

Means with different kind of superscripts in a same column are significantly different at p<0.05 level by LSD (least significant dif-

ference) multiple comparison method of one-way ANOVA,

o] At odobAg o2 = £ cholestreol®Fe] ¢ 50%7}eF0]
trs Aok 33 298 B ustgoh = Alo] §3] E5F o}
3% 3= cholesterol®Fell 7l x| o3 3Fe] 378l Morgan
(43)2 70 A=) 2R EF Fxpol] A7 E(n-3)7} S5
F718(n-6)& 27t Foista v) sk 3 % cholesterol &
ol zpel7t o4& Hwste] E AT Azl A8ty it
Kawashima®} Kozuka(6)+ 379} mice® AFE3E 45371 A ¥
4] F % cholesterol =50l vl A& £} o) tlsto] E7)7)
- 3)& A4A715(n-3 DHA F3)3 v wsly gir) e
¥ & cholesterolgF A3} A7} FA s} S77)1 8L 29}
2 A7t A9 o8-8 FAsAt

a2} Ridges £(44)2 Fcholesterol 8 Z& Z= 3R}
gt JArd g ellA FEbul Al st ) o}ehel-f-(lin seed oil; n-3
linolenate) & 377t g3} v w3l 83 & cholesterol &
¥} LDL-cholesterol®o] 2tz} 10%, 12.5% Folal &8 ¥ 73}
Att. Sakai 5(3) = FFE AR 117197kl AR S0
(n-3)7 F3H 715(n-6)2] A& v|wstes A3 E7)
715e] 23K 7] Exnc} A 223 FAF F cholesterol#H-E
d23] A RS E’_J_éﬂl’/}.

Triglyceride x5 : 8% %‘—H AkeEe mAY A3, 7
}é -37—7‘] a‘%‘, %—BBI%E}T, A , ];g’za]%, ‘ir‘ﬂzo]'oé,z:}*o]'*\j 7]
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FC, FPTE2 85 SAA 357} S AL ol A
5o &2 10458 2dAlat AR A7 Ao 238
Sholleh AR FER 4 R A Fuh o5 AR
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‘T}E 5 FAAY 2ol X J 3L 644 _1—7]:3—'°] %

F71Ee v E71ERe 5 AN T2 L
’32‘5’7]7\1‘ Y L5715 0-6)3 747 5(n-3) *}°l°ﬂ‘—: 2}
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it frel A Wate] S7He & Ao Aol Al Sl vt
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7157 €5 A=) Sea7|ETEe X Idgka
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1—4. g% ZAAE) =2 Z JA 71—/\/\]331:]._,_ H 339},
Glucose %= @9 ool A4, 3444 7153
, A7 A, cushing T3, v Foll M S71sla, 2 ™
Z, 721733, Addison¥ ¥, 2 Ff, Aol A E TS
Qlch(35). A A} TEZ Fofake 08~148 mg/dL°]1‘4-
(33,36). Table 6°4] 64 A FOT2] €52 )= Aol
Y Z2FBM) ¥ FT, FC, FPEExc} #23 al #o](p<0.05)
2 gt FT, FC, FPE2] ddsfe] o] E AYTE 437
ol &= frol A4l 27} glovt dl = (BM)E ol §-214 4] =b
o] (p<0.05) 2 v]-$ Yol ct 16YUA FT, FC, FPEE9 v

ke 68 ol d|2FBMET wl¢ F-2)3 el zfe|(p<
0.05)2 st o] & A&7kl & A A Ael7} gl 2]
Z9l o] & A FollA Alo)| 2o F-Feol| @2 ke v] |
od 2 7‘L°}i 7F ek EA] 7 A o] Ak FFKeel o
A abel] w &)= od kol gl oA Lado 5(46)-2 484
A1gk f1420](male Rhesus macaques)?] ¥3-2 56 mg/
dLolz AAFA o] 272 76 mg/dLo| &8 B ustsic)
Hellerstein 5(47)-2 773t AFge] 60413k ©HAjellA] o3 A1 A
2}H-8-(gluconeogenesis)oll 23] AAFE T o] Hw} 99%E
2}x) e}z B wskgi o} Dobbins $(48)2 A M 4577 &
Z Z 33Xl =33} insulin¥B]E F7FAZ TR 3kl 2
1} Rivellese 5(45)2 ¥ A 5of 23x4k2] A7 7t &L in-
suliniAd-& F7FA1 7ol skl vt el Laaksonen 5-(49)
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GAF AN ARAATE AE el oA 4% 669

2 F97] AAA aEE B2 linoleate(n-6)% insuling]
FHA S A zcke Bk

GPTRA X GPTE F2 1% Bol4 84 ¥3 5 243
FAAZA(CH 2 5 virusAd), FFA o2 FHo) A%

sl WAIZEY ) 2R W Z ol A A48l alcohols} oFE
a4 3t v alcoholid AH7E, A F(0) R Bl 4] Absgl
o}(35). A9 AAF GPTEA =+ 20~61 w/L(3650)0]th A
Zdel Ak GPTEA4 A& 5~35 wLe|th(3m).

Table 6914 644 HA} A3 2] FOT AA 2 GPTEA X
7} A2A F7Vvsled J2F(BM) 2 FT, FC, FPFER 94
Q! 2o} (p<0.05)Z E9kch FT, FC, FPFE9 GPTHA = 3t
AZ el ol H QA Aozt gl o o] APTE EF dE
TBME} F-24 9 2}ol(p<0.05) R Zv =gt 1695 FT,
FC, FPTZ-E9] GPTRA =& 2 FBM)E ot ) F Z7lste
FrelAd Aol (p<0.05)E R 53] £717]18 F9T(FP)
2] GPTEA =7} o #4] T4 3tuoh F93(p<0.05)
22 &gk} Hojo S(51)-& Oxine Copperel] 23 mice A3
oA A ZrEAd 22 A3 GPT7F =4 A4S By
v}, @A (fasting)e] ZF7]5¢ll P1A]E& o gk 3] Davide}
Geoffrey(52)+= g YA - ol A acetaminophenel] &3 75
Aol Aol &3 o] - otk =E glv} . st . Lindell 5-(53)2
B F 5 283 7o) Al (liver transplantation) Al & ol 4 A&

A7 donor 817 & AAFA 9 donor 7 R} cleke] AST
¢} LDHE frelslgdcle Rosladnt = 23 o 325(20%)2)
EEIGA S AYEZ FIHe o) S40) vehdulw 5t
SAvh24). EE 3 xubel| A §-207L lipid peroxide S-4J ol 2
o] B R uEg B 5 9ledl Par $(25)2 3 YA
whAd 7k #x}el| 4] =2 552 lipid peroxide’} A E 92
flavonoidQ! Cianidanolell £J3F lipid peroxided] <A A==
2tz B.uslgdth Pamplona $(26)-2 & reviewoll 4] mi-
tochondria®] ¥-4F&-<] ¥H-8-43 4F4-F(ROS)°] mt-DNAEA,
A 9] }Alsl Fuialiako B 32 &3l Apsts
8 AF 55 229 A Xl A il B2 3L} o}
A8 #AksEo] o] ZAaslE o]#o] glrka shdict
Wei(27) = A A u] B-E3]} 2]4k2] lipid peroxide A 2 2 o133+
el el 3ted Pamplona 5(26)3 4x€d Fa-& slgich
Wilson $(28)-2 AAM 223} Aol 4] f-23 epoxy AW
Ate] A F=px|o] alzt 77 ol F2k4-8- Jcka shedrt. Kovacs
5(29)& €3 =4 4ksLE9] 89% = LDL-cholesterolZ2]
21 FAbstEol ApA]ske] o] A A }aka o] Tl
lo] "rka st 1% 4] Thomas(30)2 Mackness $+(31)
= Kovacs 53 dx]¥ A7 2345 nusigdch E707183 of
ohlf 22 2% B XA L A )& T Sl whAls)
 4kstE o] A R EE 22 A4 o] F AARE TP R
= Z(paint)el] 245431 9JH32). S L o] BEEA
Wl Bt ozt EAF s v Ek -4 perilla
ketone(1-3(furyl) 4-methylpentan—1-one), isoegomaketone,

egomaketone-S W5 7hEd] # EA4S st 3 AL
2 e d=iA lrh ole} #HFe] Garst 5(16), Waters 5
(17), Abernathy 5(1819), Guerry-Force 5(20), Coggeshall %
(21), Boyd$} Dutcher(22)9] @& B 27} 312} AA R perilla
ketone -4~ 34 A H-(essence oil)o] 22 E70E 150~
170°Col A o} Afalel E7715-& Azshs A A A
2 B 3?4‘”6}7‘“ oy o ZohB4). v AEA = o}
Z98 vl AT A 7E oA dojvs JA8-5 7
Ao] lekz £}, o]9} 2 sle] Wilson 5-(23)2 o7l 3 &
el FFelEol FH AF o A3 S0 A
o o F& A8 Aol sich
BUN % : Blood urea nitrogen %5+ 73 sz B3
T4, stress, 34H ] ), A A3, AEY, A 7]
"’o A%, 88, o7 712 A AA S o] g e A3, ¥4
Zrell, A8} shock, B85, 2443} B45 FolA 71
3 7ZFA o)k, F-20] 7 B2 Solla HARIeH30). 379
A BUN< 9~22 mg/dL(33,36)¢]v}. Table 69141 644 FO
9] ¥% BUNS| Fx7} 24 F7}sle] g7 & FT, FC,
FPZEx} f-214 9l 2e](p<0.05)2 ¥t} ¥kd FT, FC,
FPZE9 8% BUNFEE A3 ol f-94 4 Ao| & Kol
A kot o] B AT mF g2 TR} §-94(p<0.05) L
2 =z Z7kskedeh 1694 FT, FC, FP#59 €% BUNFE
ZA F7hsted A5 2Rt 23l 2ol (p<0B)E x
sk AL A" Q) FOT9] 33 2-& Folddrt. 22 ol &
AT A3 7= €% BUN 529 244l Ao]7} glo]
2| E5oll |2 332 sl ATl o] 9} 7ol F BUN
57} 3A Z713-e a6 o} 2 A ghulAl 9] catabolism 5
Fhol] 711aF ALz RATHILIL).
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S BT AAFOH FHFl 271 $ED), $547]
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HF 167X A=
ﬂ‘;’i‘:} HALZAY B E L—’ﬂ AFL -245~-B% 2 745
Wk FAF A AF e v A Qs Ao] /A F5
off w3 JE712 % Zﬂ%“ H3lol| vl = o ol = FEE Ho]
7F ek 2 A FA Wste AFdste) FARE
< Bk FOZ9 83 & cholesterol &, T4 7‘] v Fx
H3d fE 7h4s 2 GPT 439 BUN F=2+ A

2 2 Z7 ek FCE 3} FPEolA #419) n-6/n-3w 1
Ex23}lx EA 3}o]7} & cholesterol 5%, FAAAWEX, 3
%, BUNFE, &4 2719 GPTEA = 435 57
t}. zelt} 7]ota}b A2 8] FPF-ell A GPT&#A =7} FT, FCT
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