Chapter 2.
Experimental Design for Animal Studies
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@ H¥(Nutrition) |

Ingredients
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@O MEY =8 oHA[E, Sof &2 218220 AM F2t o 2] H
Q =
 glucose, fructose, galactose 5 (HE &)
e sucrose, lactose, maltose 5 (O|E %)
« starch, cellulose
® Glucose-s=4|0|A F8 0L 2| ¥ (=dextrose) /
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@ A|g&d H|ET - ADEK
Q@ 88 HIEE :C, B &4
« H|EfDI B, : thiamine « H|EtRI B, : pyridoxine
- H|E}RI B, - riboflavin, H[E}RI G«  H|EDI B, : biotin, H|Ef?I H
« H|EfTI B, I niacin « H|EtRI By : folic acid, H|EfEI M
« H|EtRI B, : adenine « H|EtRI B,, : cobalamin
« H|EtRI B : pantothenic acid

Vit.C - 324,

HFE A|

7141 1(guinea pig)of| A=
A== Soll 50
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Dietary Ingredient Composition (% by Weight) N!H-31 Modified Auto
Ground No. 2 Yellow Com 2000 Soybean Meal (475%) 500  Dicalcium Phosphate 1.50

Ground Whole Wheat 35.17  Soybean Ol 250 Limestone 050
Ground Whole Oats 1000 Afalfa Meal (17%) 200 Salt 050
Wheat Middlings 1000 Com Gluten Meal (60%) 200 Premixes 063
Fish Meal (600%) 900 Brewers Dreq Yeast 100 Lysine 010

aHMethionine 0.10
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Hi2lSE At =
® 0O|= G| (AIN, American Institute of Nutrition)

+ A3 AFRO| 80| U EEE 55101 AHALRO| BES Y A
« AIN-76, AIN-93 A A=

® casein(FHiZl) starch, cellulose(Er2t=) , H|EfDI, O|4|=F 5 2t
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4) Food intake S &

1) Ad libitum feeding
© Yol o2 ALRE AREH 45 St
+ 4102 US| Y| YOF U Z RO B

2) Pair-feeding
. OE Y E20| ZH3HM MRS SHe Y
3) Pair-weighted feeding
+ X Z0| £Z0| E|E2 RYHA 35 she
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0|2 Hoksty|(AIN, American Institute of Nutrition)

AIN—76A 19774 N

— [AIN—93I\/I]

o 19824 7HE} for adult maintenance

lactation
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t Diet

Purified R

Dietary Ingredient Composition (% by Weight

Granular Sugar 5000  ComOll 5.00 AIN-76 Vitamin Mix 1.00
Casein Lactic 2000  Solka Floc-40 5,00 Vethionine 0.30
Com Starch 1500  AIN-76 Mineral Mix 3.50 Choline Bitartrate 0.20
Amino acid Milk Casein
(%)
in©O] AFZA Ol Al
Aspartic Acid 6.7 ® Caseln_'l oo = El-n
Threonine 4.3
Seri 5.6 o I i MOQO| ALCF
G?;Itr;f"nic Acid 10.8 amino acid 30| A5
Proli 10.8
i LoHY TR A UL
Alanine 2.9
Valine 6.3 ° 74 =24
Cysteine 0.3 7|— L Z-I =
E Methionine 2.6
Isoleucine 5.1
Leucine 8.9
Tyrosine 5.4 ¢ gj-OI_o Ol—Dl—L'_—Al_Ol T o|'O:| [l:l-i Z-I7|-
Phenylalanine 4.9
Lys? 8.2 e Ol dI2F = PO| St2F0O| OFS
ik e U= & PA &E0 BS
Arginine 3.5
Tryptophane ND

| JE UNIVERSITY
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Purified Rodent Diet AIN-76A

® AIN-76 Mineral mix
« P> Ca: 0] Q= Ca Hi{Z, .
« Ca:P=1:1 B M ZXEEH U F

|-0|'

P30 A

[ visson TS Hileg
> t S

Guaranteed Analysis

Crude Protein
Crude Fat

Crude Fiber
Ash

el
=
ka

11]
of

IN JE UNIVERSITY

Minimum
Minimum
Maximum
Maximum

® AIN-76 Vitamin mix
=35, riboflavin (Vit. B,)= &l
2FetE| 7] W=0f| 40| =
=

Of gl A

16.0%
5.0%
5.0%
4.0%
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Purified Rodent Diet AIN-76A

Amino Acid Concentration (% of total die) Mineral Concentration §VitaminC0ncentration

Arginin 070 : Caldium % 052 :ViamnA  1Ujg 400
Lysine 148 & Phosphorous % 044 : Vitamin D, 1U/g 1.00
Methionine 086 : Potassium % 038 : Abha-Tocopherol IU/kg  64.24
Cystine 006 : Sodium % 011 : Thiamne  ppm 590
Tryptophan 021 : Magnesum % 005 :Rboflavn  ppm 629
Histidine 052 : lon ppm 3425 : Niacin ppm- 30,15
Leucine 176 & Inc ppm 3675  Pantothenic Acdppm 1526
Isoleucine 114 ¢ Manganese  ppm 5934 : Choline ppm  1040.00
Phenylalanine 096 : Copper ppm 673 : Pyodoxne  ppm 712
Tyrosing 098 : Cobal ppm 002 :FolicAdd  ppm 210
Threonine 078 : lodie ppm 021 : Biotin ppm 021
Valine 134 : \itamin B12 Mcg/ke  10.10

\itamin K ppm 0.50

GrossEnergy Keallgm 434
IN JE UNIVERSITY 93



Purified Rodent Diet AIN-93M

Dietary Ingredient Composition (% by Weight)

Com Starch 46.75 Granular Sugar 500  AIN-93 Mineral Mix
Casein Lactic 1400 Solka Floc-40 350  L- Cystine
Dextrin 15.50  Soy Oil 1.00  Choline Bitartrate
AIN-93 Vitamin Mix 1.00
® \alues as percent (%) by weight of total fat.
Linolenic acid Linoleic acid
LEE (@-3) (w-6)
Corn T 58
Soybean 7 50
Guaranteed Analysis
Crude Protein Minimum 12.6%
Crude Fat Minimum 4.0%
Crude Fiber Maximum 4.8%
Moisture Maximum 7.0%
Ash Maximum 3.9%

IN JE UNIVERSITY

0.30
0.25
7.00
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Diet AIN-93M

nt

Purified Rode

Amino Acid Concentration (% of total diet) Mineral Concentration Vitamin Concentration

Arginine 048 : Calcium % 052 :VitaminA  1U/g 4.00
Lysine 092 : Phosphorous % 023 :ViamnD, 1U/g 1.00
Methionine 033 : Potassium % 038 : Alpha-Tocopherol IU/kg ~ 75.00
Cystine 024 : Sodium % 0.11 : Thiamine ~ ppm 5.00
Tryptophan 0.16 : Magnesium % 0.05 : Rboflavin  ppm 6.00
Histidine 033 & lon ppm 3425 : Niacin ppm  30.00
Leucine 1.09 : Zinc ppm  36.76 : Pantothenic Acd ppm  15.00
lsoleucine 059 : Manganese  ppm 11.09 : Choline ppm  1000.00
Phenylalanine 062 : Copper ppm 6.73 : Pyrodoxine  ppm 6.00
Tyrosine 066 : Cobalt ppm 002 : FolicAad  ppm 2.00
Threonine 047 : lodine ppm 021 : Biotin ppm 0.20
Valine 0.70 . Vitamin B12 Mcg/kg  25.00

tVitamin K~ ppm 0.86

Gross Energy  Kcal/gm 3.60
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Purified

Rodent

Diet AIN-

Dietary Ingredient Composition (% by Weight)

Corn Sugar 39.75 Solka Floc-40
Casein Lactic 20.00 AIN-93 Mineral Mix
Granular Sugar 10.00  AIN-93 Vitamin Mix
Dextrin 13.20

Guaranteed Analysis

Crude Protein
Crude Fat
Crude Fiber

Moisture
Ash

Minimum 17.9%
Minimum 7.0%
Maximum 4.8%
Maximum 7.0%
Maximum 4.2%

IN JE UNIVERSITY
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C \ &

500 L-Cystine
350 Choline Bitartrate
1.00 Soy Ol

0.30
0.25
7.00
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Purified Rodent Diet AIN-93G

Amino Acid Concentration (% of total dief) Mineral Concentration Vitamin Concentration

Arginine 070 : Calcium % 052 :ViaminA  IU/g 4,00
Lysine 148 & Phosphorous % 020 : VitaminD, IU/g 1.00
Methionine 056 : Potassium % 0.38 : Alpha-Tocopherol IU/kg  75.00
Cystine 030 : Sodium % 0.11 : Thiamine ~ ppm 5.00
Tryptophan 021 : Magnesium % 0.05 : Riboflavin ~ ppm 6.00
Histidine 051 & lon ppm 5202 : Niacin ppm  30.00
Leucing 1.76  Zinc ppm 3676 : Pantothenic Acid ppm  15.00
lsoleucine .14 i Manganese  ppm 1133 : Choline ppm  1000.00
Phenylalanine 096 : Copper ppm 6.73 : Pyrodoxine  ppm 6.00
Tyrosine 098 : Cobalt ppm 0.02 : FolicAdd  ppm 2.00
Threonine 076 : lodine ppm 021 : Biotin ppm 0.20
Valine 1.00 : \itamin B12 Mcg/kg  25.00

:Vitamin K~ ppm 0.90

Gross Energy  Kcal/gm 3.80
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<AIN 76A diet 2 93G diet2] 20| & >

@

@

AIN-76A%] corn oil = AIN-93GY|= soy oil =2 C{A|

linolenic acid7| &7}

— 25AYe dE 20 LHES Ao, @2 B AR =ES

0

IS

jo

AIN-76A2] corn starch— AIN-93GO|| = corn sugar, dextrin & |

AIN-76A2] methionine — AIN- 93GO||= cystineC. E X

ol

Mineral mix2Q| &t&F Ha} — AIN-93G= Mn ¥0| ZtA Fe 7}

Vitamin mix&8| 2t Hat — AIN-93G= E, K, By,(cobalamin) & 57}
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)

== H 4 (independent variable)

0| DX|W-DIAEIZA0IE Z0{3t HF|0IM MISZ
3 BAAHE Motz A

-’E}ﬁﬂ I.ojmg!" (dependentvariable)

Body-Weight-1L.oss and Cholesterol-Lowering Effects of

Cheonggukjang (a Fermented Soybean Paste) Given to Rats Fed a
High-Fat/High-Cholesterol Diet

Ah-Ra Kéml, Jae—Joon Leel, Hwan Leel, Hae-Choon Cl'lang-;1 and Myung-Yul Lee!
' Department of Food and Nutrition, Chosun University, Gwangju 501-759, Korea
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Sprague-Dawley Rat (5%d , 205 g)

102 4 week

&

2 F 2241°C, A& £ 65+5%,
3ok 12hr(09:00~21:00)F7| 2 R,
E21} AFR = ad libitum2 2 20

IN JE UNIVERSITY
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Table 2. Composition of the experimental diet fed in rats

(gfkg dief)
GmuprsnI
Diet composition

ND HFC  HFC-SCK HFC-CCK
Com starch 4850 3050 3539 3447
Sucrose 1000 1000 1000 1000
Casein 2000 2000 1000 1000
DL-cystine 30 30 30 3.0
@uybcan oil 1000 2000 1623 156.2)
Cellulose powder 500 500 210 16.1
Vitamin mixture” 100 100 100 10.0
Mineral mixture” 350 350 350 35.0
Choline bitartarate 20 20 20 20
Cholesteral 100 100 10.0 100

DIl Cheanggulang 2028 .
[ Commercial Cheonggulang 2230 ]

"The Experimental diet groups are as follow; ND: normal diet, HFC: high fat- high
cholesierol dhet, HFC-SCK: high fat-high cholesierol diet + DII Chimghukjang,

HFC-CCK: high fat-high cholesterol diet + Commercial Chumekukiane

“Based on AIN-93-MX vitamin mixture and AIN-93-VX mineral mixture.

INJE UNIVERDITY

2+t (HFC)
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1) AlE 371, AMol8HT 2 AM0las

Table 3. Body weight gain, food intake and feed efficiency ratio
in rats fed experimental diets

Groupsl) Body (\gﬁ;ziag}l;t gain Fo?él/ di;;;lke FER”
ND 45240207 2350+242° 4 0.19:0.01°
HFC 594+039' & 19314398 0.31+0.02°
HFC-SCK 5.15+0.18° 20.64+1.84° 0.27+0.01°
HFC-CCK 5.06+0.40" 17.07+2.06 0.3020.03°

USee the legend of Table 2.
v’ Food efficiency ratio : FER (body weight gain/food intake).

Walues with different superscripts in the same column are significantly different (p<0.05)
between groups by Tukey’s test.

IN JE UNIVERSITY



(B0 &R HF =21 Z2F7HOF| HF =2 21)

Table 4. Changes in liver and adipose tissue weights of rats {
experimental diets

Liver Epididymal Mesenteric
Groups” adipose tissue adipose tissuc
(2/100 g body wt.)
ND 2.52+0.11% 3.96+021° 2.19+0.18"
HFC 3.32+021° 4 5.49+0.39" 3.08+0.25°
HFC-SCK 2.82+0.17" 4.1240.14" 2.540.24"
HFC-CCK 2.79+0.15" 4230.20° 2.5940.13"

USee the legend of Table 2.
“The results are mean * S.E. for 6 rats in each group.

Walues with different superscripts in the same column are significantly different

(7<0.05) between groups by Tukey’s test.
IN JE UNIVERSITY




a28s= OXi2! /paper

3) I 23 T IAE, S8AE 2 S LHE AT

< O

Table 7. Contents of total lipid, triglyceride and total cholesterol
in liver of rats fed experimental diets

) Total lipid Triglyceride Total cholesterol
Groups .
(mg/g, wet weight)
ND 42264356 11.08+1.68° 0.26+1.36°
HFC 61234502 16.29+074' 1326028 I
HFC-SCK 51.0243.26" 13.46+1.52° 8.82+1.52° ﬂ
HFC-CCK 56.20+2.87° 15.29+0.23° 8.92+1.36"

See the legend of Table 2.
The results are mean * SE. for 6 rats in each group.

MWalues with different superscripts in the same column are significantly different (2<0.05)
between groups by Tukey’s test.
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> AIN-93G
High fat
diet

AIN-93G high fat diet +
leaves of Cedrela
sinensis (10% in diet)

HasE Arsd #3420 2 ArE 59
2c 224+1°C, A& E 65+5%, EQ 12hr(09:00~21:00)%7| 2 R4,

S} AR £ ad libitum 2 2 20

BE M40 A8 2
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1)
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A= : &= (Chinese cedrela)
A=HE

B,

rir

LS LR IO £35]

Carotene , Vitamin B, C gr&
CaZt K Lt 39

catechin, quercetin, afzelin,
quercitrin, isoquercitrin 2]

H=A 315H2 Z5H

(Cedrela sinensis)2| =

O] &2 2| =9 0| &
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® Chemical structures of Quercetin

OH

Quercetrin

OH HO
OH

Quercetin

Ho_X(JO  OH
D MW : 448.3769
~

3 “oH

. HO
MW : 302.24 Rhamnose
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® Quercetin Content

(mg/100g edible portion) ® Health benefit of Quercetin
Elderberri ..
L - Antioxidant effect
Red Onions
White Onions  Anti-inflammation effect
Cranberries
Green Hot Peppers  Anti-cancer effect
Kale
Blueberies « Lipid reduction effect
Red Apples H t - ffect
Romaine Lettuce ypotensive etiec
Pears « Anti-obesity effect
Spinach
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Table. Composition of the experimental diet fed in mouse (g)

Diet composition

Corn starch

Casein(>85% protein)

Dextrin

Sucrose

Fiber(cellulose)

Mineral mix

Vitamin mix

L-cystine

Choline bitartrate
tert-Butylhydroquinone(TBHQ)

Soybean oil

Lard
leaves of chinese cedrela
Total

AIN 93G Diet

397
200
132
100
50
35
10
3
2.5
0.014
70.00

1000 g

Groups

High-Fat Diet

59.4
71.6
35.0
26.3
17.9
12.5
3.6
1.08
0.9
0.004

25.1(20)
46.6(35)

300 g

High-Fat Diet |
+Quercetin
17.8

21.5
10.5
7.9
54
3.8
1.07
0.32
0.27

0.0012

7.5

13.98
10

100 g



o AMsd 2, Yl X5 5 A JEIY e FH F0| FEfLnT
® Mouse 2 24 1 4~7ml EE= #|= 10g & 1.5ml
A

H| 5 © 3~69 L= %= 109 T 1.59

HAS= A = (9) AMEREHT Q) =+ AHZT(mI)
| Mouse 20~30 15~20 20~27 |
Rat 250~300 5 8~11
Hamster(golden) 80~120g 9~14 27
Guinea pig 500~800 6 10
Rabbit 1.500~2.500 4~7 12
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1) AF Z7H, Aol MY Y A0lZS (AALY)

Table 1. Body weight gain, food intake and feed efficiency ratio in
mouse fed experimental diets

Body weight Food intake
gain(g/day) CILEW)
ND

HFD
HFD-Q

* Food efficiency ratio: FER(body weight gain/food intake)
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