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Effect of Japanese quail ovomucoid on lipid metabolism in rats
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It is well known that trypsin inhibitors (TIs) alter exocrine pancreatic function. We found that dietary TIs

decreased serum triglyceride levels in Wistar rats in a previous investigation. In this study, we tried to con-

firm the effect of TIs on lipid metabolism of Sprague-Dawley (SD) rats with Japanese quail ovomucoid

(OM) as a TI. Five-week-old male SD rats were fed a 20% casein control diet or OM diets containing 0.1%
OM, 0.2% OM or 0.4% OM for 4 weeks. Rats had no change in food intake and growth rate between the
control and OM fed groups. An OM fed group (0.4% OM) had lower serum triglyceride levels and no

change in serum cholesterol levels. OM led to increased pancreatic protein content and trypsin and chymo-

trypsin activities in a dose dependent manner, but no difference in amylase activity. Liver fatty acid synthe-

tase activity significantly decreased in OM fed groups. Therefore, we suggested that dietary OM caused in-

creased pancreatic protein synthesis, which resulted in increased energy expenditure and decreased serum

triglyceride levels.
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T AZINEAF AR LA FOM)IET X ZI0H &
D Lineweaver & Murray @ TCA- 7 & » ¥ 39 (2
LB

2. FMEER

Table 1. Composition of experimental diets ~ (g/100g diet)
Ingredient Control  0.1%0M  0.2%0M  0.4%0M
Casein 20 19.9 19.8 19.6
OM 0 0.1 0.2 0.4
Corn starch 60 60 60 60
Olive oil 10 10 10 10
Vitamin mixture 1 1 1 1
Mineral mixture 5 5

Cellulose powder 4 4 4 4

1% 4O SD RS v b & BEIEEE (MF :
VTV OVERTHE) CLAMTREATL, <
DFFEBREIFNC T 28 HHFAT 217 72, EBrfd
BHI OM DFIN=E % % 2 (0%, 0.1%, 0.2%, 0.4%),
HYA v CTHEEIT-> 72 (Table 1).

B A 12 6 UL D 4RI 0T, &l —
JIC1EF D AN, FEi23+1T, B 55+7%,
12 B OGS 4 2 VO FERE CHEZ T 72,
AIFBEHIZ, fRHT 4 BERH (11 00~15 © 00) (2]
RLUCHERS 2. HARIBHUEZIT- 2.
BT, T — 7 VBT CRIE L THEED
KENR & O BRIM L, FPls, B AN L CEE%
H5E L7z, Miiid 3, 000rpm T 15 43 LB L,
i (M%) #1572, NEBIEBE#PIA S 10cm % )
DELY, AEBAIEKCHEZ T L7180 B
WCATA FHTATHIEZ 23 ) -72.0 /M
R X o A LU SR L7 I L iR
SyHTE E T — 80T THAE L 72,

3. MERVHEEEREDAE

M & 1E DRI-CHEMS5500 (87 1 L 28k
) HWT, 3L A5 82— )L (TCHO-P 1),
HDL- 2 L A 7 U — )V (HDL-C-P 1), W 405
(TG-PIN) % 315 L 7z, v sz BENRAER 1L % v
N (FIEAESE T3, NEFA-C 7 A FJ 2 —) % Hw
TER L7

JFElE G & 0 43047 13 Foleh & O 7" 126t - THR

. TrH, B

Bl LRIFEE 2 e L2, WExy b
FEMETE) ICLVRILATO— L (aL A
TU—)VETAMTI—), HEERH(NY 7
Y74 FETAMTI—), ) UIRE() VIRE C
TANT =) RERLT.

4. BHEE, BERE, /NNBHEOZ2NIVEOEE
JFIBIEZEE K ZMA THREYFA A LZL DI
HmD 10%TCAEWR TNz, kBLzy v 87
B % 0.IN NaOH CTHEE L 72 b D% W v 7IVIEWR
L L7z JEEREIE 0.15M NaCl % &t 0.01M 1) >
Ny 77— (PBS)ZMAZTKREYFA AL, [
BEICTCAME L 2b 0% H > FIVEH e L7,
NG RE L SR AS R I S 72 D12 40 5 0 A B
FHAKZIMZTHREY T A4 XL, 10%TCA = il
272 kB L7272 AE < B % 0.1IN NaOH T f#%
L72bD%% > 7ViEi e L, 27T Lowry 5D
FENCE D EE L.

5. BROBREEATE

FEBEIZ PBS Z MR CHREIF A AL, REY
A FEOEE (4T, 30 min, 20000%g) LT
7 RiE % W & L C Trypsin, Chymotrypsin,
a-Amylase D% N EAME L 72, Trypsin &
Chymotrypsin O{EPEIIBER BRI T F 5 —+F
AT 24 BRSO S 720 O % BERRAHATR
L7 ENENXRVIANVT VX =Y p- = b
o7 =k, XYLV FHEY Y p-=baTY
SRR REEE LRSS X S 410nm TOW
Y EH 2 HME L7 WSO 1Unit 1& 37T,
1 57 COREZE S T 410nm TOWSEE 1.0 £
ASELEELEFRLT

a-Amylase % 1 (3 Bernfeld & @ 7512 X 1) il
52 L, 1Unit (£ 37C, 147HT 1 umol D<)V k—
R WEHES D IEEE EFR LT
6. FFRBOISIAEE & B REMEAITE

I o W I e 2 R SR T R L A & D 5 V1S
Mo THEL:. Thbb, HEAEI AL b
00 BE (4T, 60min, 100000 X g) L T 5372 Lif
wWEF e L, 48 1ml 112 0.5M ) > & Buffer
(pH7.0), ImM 2- AV H 7 hL% 7 —)b, 0.lmM
NADPH, 0.033mM acetyl-CoA, 0.1mM malonyl-
CoA BXUBMRBP EEND L) IZKISH %
#1, 30C RIS ST 340nm (2B 1T 5 NADPH
DWSEE DA % WE L7z, 5T W6 6.22 x
10° 75 NADPH OV &% K>, REEFE O lunit
% 30C T 1 47M1Z 1 £mol ® NADPH % jf/ &4
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FEBRAE R AT I + £ #E R 2E (mean = SEM) T
R, WOV 7 N (VLA ¥ 757, Ver3.6) 1
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512 % B T EZ1E Turkey HSD % H W,
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1. FEEME LEARERE
FEEREIGH & B R H OKE, EERERS
HIE O EIINE & fEHE AR % Table 2 IR,
0.1%0M #f % F\ 72 3 BER I B WC, 4l
fE CoOMERINE, FRHENEIZFEICEIERES
Neho7z. 0.1%0MHETIIEBAEEIMETLTSE
O fREEINE S 4 7% 25 72, McLaughlin 5 (XK
YT O35 X 2B EIHIR R 7 > M
S LE#HT v hTIRIVWEHEYLTBY, $/
S OEBRICBNTHROIKBETH 5 0.1%0M
HCHAIHRESER L 13E 212w,
0.1%0M OB AT ICH L Tld B2 6  fEfhE
HHLVIEFAFTICBNTAS»DA N L ADFIEL
Tl ENEZONDL. LD o T, SRIOFEES
BTFTIEOMIET v FOREICHEELY 5 2 7w
boLEZLNT.

Table 2. Body weight and food intake of rats fed experimen-
tal diets

0.1%0M 0.2%0M 0.4%0M
11+2  111+*2  112*1
2075 230*+14 238=*8

Control
Initial body weight (g) 115%2
Final body weight (g) 238=%12
Body weight gain (g) 12310 96*4 118*14 126*8
Food intake (g) 337+23 280%*9 333*26 336%16

Values are means = SEM of 6 rats per group

2. FEBRUOMENEEE

g g B & & % Table 3 |2, IR %
Table 4 (271 9. FFHR O NG E E &1L 4 BERH C&
WiER N o7, BRIV ATO— VEEE)
VIREIREICBW T SHICAEEZEVIEIR O
oz, HYEIRDHEEIZAEE TIE R WA, OM
BEICIVETTAEAPR S

MEDOIRE S ®EICBVTIE, TG 2
OMEBEATHK T T 2R SNz BILV AT
O — Vi, HDL- I L A 50— ViR iR

FERRIERE IR ICEIT R SN ro/z. 2HD
MR XD, ArE O FEERE I OM AR E A2
WA G 2 IR AT S8 A MEM DR S
nrz-.

Table 3. Liver lipids of rats fed experimental diets

Control 0.1%0M 0.2%0M 0.4%0M

Total Lipid (mg/g Liver) 50*2 41£3  47%3 54+4

Triglyceride (mg/g Liver) 8.5+ 1.1 84*19 7.6*2.0 73*17
Cholesterol (mg/g Liver) 2.5+0.1 2.4*0.2 2.6+0.1 2.8%0.2
Phospholipid (mg/g Liver) 13+0.5 13.£04 12+04 12%0.3

Values are means = SEM of 6 rats per group.

Table 4. Serum lipids concentration of rats fed experimental

diets
Control 0.1%0M 0.2%0M 0.4%0OM
Triglyceride (mg/dl) 101£21 647 717 58%5
Total Cholesterol (mg/dl) 81+4 795 83+10 80*4
HDL-Cholesterol (mg/dl) 38*4. 44=*5 38£3 41*4
NEFA (mEq/1) 799 789 69*4  82=*8

Values are means = SEM of 5~6 rats per group.

3. BRREB LR NVEEE

Frhiee, WEf, RO ERE Y o HEE
Table 5 IZ/RT. B CldERE Y /%7
BEETEDHIZBVWTOLEVWIIR O -
72, WRER &R ¥ vy B &3 oM B HL
WX DB AEm AR L7z, 24t TI O Tro-
phic HHFIZLHDOTHY, AIRIOFEET TIE
PI2Eh Ty PORERKICEZ > 7B % & —H LT
WA — RIS TS £ 5 B O Trophic %)% 1%
LY ANFZV(CCK) DI &L 5 L%

Table S. Liver, pancreas and mucosa scraping weights and
protein content of rats fed experimental diets

0.1%0M  0.2%0M  0.4%0M

Control

Liverweight 5 4o 1 51 3234013 347018 3320.11

(2/100g BW)
Pancreas weight
0.32+0.03 0.33£0.03 0.31*0.03 0.39+0.01
(2/100g BW)
Mucosa scraping weight
0.15%0.024 0.19+0.016 0.16£0.013 0.16+0.021
(g/100g BW)
Protein content
Liver 1665  170=4 1584  176=4
(mg/g liver)
P
anereas 1405  146=8 175%16  149%7
(mg/g Pancreas)
M .
UCOSASCIAPING 6oy 4 1) e6+46 59727 66957

(mg/g dry mucosa,)

Values are means = SEM of 5~ 6 rats per group.

-109—-



(H, KE, rH, H)

ZHNTHEY, TIOEMHG TILH CCK DN
ML CTTHBANIZT v b OB CIERAE 2 %
CEDRWEY ENTWA, 7275, CCK OER
PHERNZ A OFEERIZ BN TIIBIR STk
V. F 72, B CCKIZ & D a-Amylase 35141 F
F3ADHRED LB SREOFERIZBNTEIIR
b drorz, INHEOZE LY, OMEBIUZ L -
T CCK AWM mL 7z dZExonibi, BF
5L ZDOFWIIZNIZIEZE L VDD T Loz
WREMED E 2 6N b. /NEkhRE I &R T2 L
RN o7228, ¥ U7 EEREIZBWTIE
0.4%OM #f T Control # 12X L CTEA L THBY,
OM HEHUTHINNS % W HEMEDRIE S 7z,
4. PEREOBEREME

[#E & @ Trypsin, Chymotrypsin, o-Amylase O i
4% Table 6 |[27R 9. Trypsin & Chymotrypsin {4
X OM 58RI B L 72, a-Amylase {14
VRS L CUERIm o 58T THERUZ X ) &M -
FL7ZOIIKL, EHTEFPR LN o7,
Roy HIT RETIZ~ 7 A CEN S L X212
Trypsin, Chymotrypsin, o-Amylase O {1425 I 5-
L7z &Y LTwa, a-Amylase DIFTEIZ D W
TR DBLETH S, LL, INoOREENN
o LA D Trophic IR IZL A DEEZ BN,
RI1ED OM EBHUZ & o THEERED TTHEDFED &
nrz.

Table 6. Pancreatic enzyme activities of rats fed experimen-
tal diets

Control ~ 0.1%0M  0.2%OM  0.4%O0M
Trypsin (U) 334%56 356*54 452%57 529+26
(U/g pancreas) 44.3%59 503+40 64.0%7.7 57.3+23
Chymotrypsin (U) 12.7+1.3* 16.0*2.3" 20.8+2.7" 28.0%2.0°
(U/g pancreas) 17.3*+1.7* 22.5+1.6° 29.5*3.6" 302+ 1.1°
a-Amylase (kU) 31.0%£22 29.1+49 314*46 34.1%2.7
(kU/g pancreas) 42.3%3.5 41.0+56 442*6.2 36.8%2.0
Values are means = SEM of 6 rats per group. Values with different superscript
are significantly different (P<C0.05) .

5. RERAERE R BERIE M

WFIE O g 15 % & BB 32 O 15 713 OM O % 5=
WAKAE L CHEBEIE T L7z (Table 7). T2 & &
DOMBIIZ L) ANV F—RBFTLEL T
HIENHEHMEINGE, THNIZTOMBIUZ X A
Trophic AR 12 & o TR T D ¥ > 737 HE D
BEoZENREROVEDEEZLNL, Lo
T, ZO#FIE TIHEEUZ X % Trophic & 2%k

ERHNZEZ RTT L v ) A ORGEE SCFF
H5LDEZEZOLNL.

Table 7. Fatty acid synthetase activities of rats fed experi-
mental diets

Control 0.1%0M  0.2%0M  0.4%0M

Fatty acid syn-
theses (U)

(U/g Liver) 0.73%0.02" 0.60%0.03" 0.49%0.01° 0.45%+0.01°
Values are means + SEM of 5~6 rats per group. Values with different super-
script are significantly different (P<C0.05)

5.89+0.60" 4.03+0.40" 3.96+0.42" 3.55%0.17°

C )

T AXAZPEARLTA FOM) DT v MRER
NG HBEBIZOWTHE 2479 720, SD %
DT v IZOM &= DE D FE(0%, 0.1%,
0.2%, 0.4%) % 4 5[] meal feeding T 4 85 % 7.
OMIZT v NOREIZIZIHEL G2 Lol
0.4%O0M #f T I A H R 5 i B AT i ) % 7R
L7278, ML A5 — Vg0 By
THEVIERON o7 IOV CIdE=R
IEWVIZR SN o 7278, iR &®E) OM
BT T § 2 EHA2BIL SNz BKESZ
OM ¥ G- & KAfE B L, WKy » 237 &3,
Trypsin {if 7%, Chymotrypsin {14 b A &I LA L
T3 Trophic RRDOFEHSHEL I N7z HIED
FE i A B TG MR L2 BV T OM & G- R AR
PICEEIIKTLTBY, T4 F—REHT0HE
Lz e Eng, Lok, oM B
VZRE S i rp PERR AR B 5 2K @ Trophic %)
RIZX 2L RS B &) FAc DG %
THITL2L0TH -7,
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