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A Study of the Effect on Obesity and dyslipidemia in Kidney-hypofunction
Animal Model Induced by Unilateral Ureteral Obstruction

Jinyoung Kwak', Junghwan Park!, Youngmee Koh!, Taekwon Ahn!

'Dept. of Sasang Constitutional Medicine, College of Korean Medicine, Daejeon University

Objectives: The objective of this study is to develop a new animal model with Kidney-hypofunction for Sasang Constitutional
Medicine, especially for partial Soyangin(one of four constitution which has good digestive function and poor renal
function) by Unilateral Ureteral Obstruction ,and to estimate the factor related to obesity, dyslipidemia, and metabolic
syndrome.

Methods: The C57BL/6] mice were divided into 3 groups : normal group, high fat diet(HFD) control group, and HFD
group with Unilateral Ureteral Obstruction(UUO). Then, the HFD control group and the experimental group were fed
with high fat diet for 6 weeks. Food intake and body weight were measured at regular time by week. After the final
experiment, blood was gathered for bloodchemical examination and organs(liver, fatty tissue) were remoed, weighted,
and mRNA was analyzed with real-time PCR.

Results: The weight growth rate with High fat diet went down by 8.35% in experimental group and had similar FER
with the normal group, while HFD control group had higher weight growth rate and FER than any other groups. Also
The experimental group had lower triglyceride and LDL cholesterol rate and higher glucose rate in serum. and in
mRNA expression, GLUT-9, the protein related to excretion of uric acid and metabolic syndrome, expressed lower
rate than that of HFD control group. and IL-6, a kind of cytokine related to obesity and metabolic syndrome, expressed
more than HFD control group.

Conclusions: It was found that Kidney-hypofunction animal-experimental model is susceptible to metabolic syndrome.

Key Words : Obesity, Soyangin, Animal-Experimental Model, High—fat Diet
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AHFig. 2).

—8—C57bl/6_Nr
—e—HFD-CTL

—+—UUO_HFD-CTL

Age of the weeks

Fig. 2. Body weight change in HFD-induced obese
mice, and -renal cortex of each study
group(UUO : unilateral ureteral obstruction)
obese mice.

C57bl/6J-Nr : C57bl/6J normal group (n=5)
HFD-CTL : High Fat Diet-Negative Control
(n=b)

UUQ_HFD-CTL : High Fat Diet group with
unilateral ureteral obstruction (n=5)
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2. Mo|lgg
IAARE 677 Bt iz UUORE &

=9 7|7} 591 TAHAIE Eojdt 3 Ao]|g 8-S B4
éﬂ , guttj ko] H]sto] HFD-CTD

@Aft

T89] 2712 e t(p<0.005). Lut]

10}04 UUO_HFD-CTDL 0|7} 98 A=
&2 YERQItHTable 1, Fig.3.).

C5Thlié-Hr HFD-contal UUCQ_HFD-CTL

. 3. Food efficiency ratio (FER, %) in HFD-induced

obese mice, and -renal cortex of each study
group(UUO : unilateral ureteral obstruction)
obese mice.

C57bl/6J-Nr : C57bl/6J normal group (n=5)
HFD-CTL : High Fat Diet-Negative Control
(n=5)

UUO_HFD-CTL : High Fat Diet group with
unilateral ureteral obstruction (n=5)

Table 1. Food Intake, Body Weight gain, Food Efficiency Ratio in HFD-Fed Obese Mice, and —Renal Cortex of Each
Study Group(UUO : Unilateral Ureteral Obstruction) Obese Mice.

Food intakes Bodyweight gain Food Efficiency
Group
(g/day) (g/day) (FER, %)
C57bl/6-Nr 3.46 0.191£0.01 5.53+0.31
HFD-CTD 2.89 0.377+0.03 13.05£0.92
UUO_HFD-CTD 5.97 0.280+0.03 4.70+1.29
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A% B Creatine $°X= UUO_HFD-CTD]
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WAST(UL)  @ALT(UL)

Final AST & ALT level in serum

CSThLE-Nr HFD-contral

UUQ_HFD-CTL

Fig. 4. AST, ALT level in serum of HFD-induced
obese mice, and -renal cortex of each study
group(UUO : unilateral ureteral obstruction)
obese mice.

C57bl/6J-Nr : C57bl/6J normal group (n=5)
HFD-CTL : High Fat Diet-Negative Control
(n=5)

UUQ_HFD-CTL : High Fat Diet group with
unilateral ureteral obstruction (n=5)
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IAIAERS 657 Fofet dixa UUORE &
Y 7Rt B AR Fofet & EF E2lE 59
Total Cholesterol, HDL-Cholesterol, LDL-Cholesterol
2 /A vkl

HA Total Cholesterol®] 4%, Yxltzof H]s|
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HDL-Cholesterol® %, 65 & A 24 & ZF
o7} A=A Aottt

Creatine level of serum (mg/dL)

-+

C5Thl6-Nr HFD-control UUO_HFD-CTL

Fig. 5. Creatine level in serum of HFD-induced obese
mice, and -renal cortex of each study
group(UUO : unilateral ureteral obstruction)
obese mice.

C57bl/6J-Nr : C57bl/6J normal group (n=b)
HFD-CTL : High Fat Diet-Negative Control (n=5)
UUO_HFD-CTL : High Fat Diet group with
unilateral ureteral obstruction (n=5)
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Fig. 6. Total Cholesterol level in serum of

HFD-induced obese mice, and -renal cortex
of each study group(UUO : unilateral ureteral
obstruction) obese mice.

C57bl/6J-Nr : C57bl/6J normal group (n=b)
HFD-CTL : High Fat Diet-Negative Control (n=5)
UUOQ_HFD-CTL : High Fat Diet group with
unilateral ureteral obstruction (n=5)
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vhHof| LDL-Cholesterol?] 7% T AHMA]o] Eof
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tHp<0.01)(Fig. 7).

=X A" Triglyceride) T3t UUO_HFD-CTD#
o] HFD-CTD<ol| H[a] BAZHCZ folotA &2 A
S8TFS UerHTHp<0.005)(Fig. 8.)
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Fig. 7. HDL and LDL Cholesterol level in serum of

HFD-induced obese mice, and -renal cortex
of each study group(UUO : unilateral ureteral
obstruction) obese mice.
C57bl/6J-Nr : C57bl/6J normal group (n=b)
HFD-CTL : High Fat Diet-Negative Control (n=5)
UUOQO_HFD-CTL : High Fat Diet group with
unilateral ureteral obstruction (n=5)
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Fig. 8. Triglyceride level in serum of HFD-induced
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obese mice, and —renal cortex of each study
group(UUO : unilateral ureteral obstruction)
obese mice.

C57bl/6J-Nr : C57bl/6J normal group (n=5)
HFD-CTL : High Fat Diet-Negative Control (n=5)
UUO_HFD-CTL : High Fat Diet group with
unilateral ureteral obstruction (n=5)

5. 8% Glucose
TGRS 657 Fofsh dixa UUOH
Y 7R B AR ol & Y 7
5 @3 W Glucosed WIS H]w oI}
HFD-CTD=] ¥l UUO_HFD-CTDo| &4
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(p<0.01)(Fig. 9).
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Fig. 9. Glucose level in serum of HFD-induced obese
mice, and -renal cortex of each study
group(UUO : unilateral ureteral obstruction)
obese mice.

C57bl/6J-Nr : C57bl/6J normal group (n=5)
HFD-CTL : High Fat Diet-Negative Control (n=5)
UUO_HFD-CTL : High Fat Diet group with
unilateral ureteral obstruction (n=5)

UUO_HFD-CTDw9] <% E5 nopxalarsto]
tiste] HFD-CTLw-3} 23t ,
3l xuFRAE0] AL Q951 AHtExA o] A4St
HHp<0.05)(Fig. 10).



>

r
O

N1

|

N
g

A2 st

[
IE
AT
A

o_}:(

o
e

fat g) adipose tissus (g)

Final Fatweight in body (2

C3ThUE-Nr

Fig. 10. Abdominal subcutaneous fat and Epididymal

adipose tissue weight in HFD-induced obese
mice, and -renal cortex of each study
group(UUO : unilateral ureteral obstruction)
obese mice.
C57bl/6J-Nr : C57bl/6J normal group (n=5)
HFD-CTL : High Fat Diet-Negative Control (n=5)
UUQ_HFD-CTL : High Fat Diet group with
unilateral ureteral obstruction (n=5)

ol

7 FAOl dis £7g3t 23}, HFD-CTLZS 35
ettiztol] sl el E7F ATFE YErSt
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Fig. 11. Liver weight in HFD-induced obese mice,
and -renal cortex of each study group(UUO
> unilateral ureteral obstruction) obese mice.
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C57bl/6J-Nr : C57bl/6J normal group (n=5)
HFD-CTL : High Fat Diet-Negative Control (n=5)
UUQ_HFD-CTL : High Fat Diet group with
unilateral ureteral obstruction (n=5)
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Fig. 12. mRNA expression of GLUT-9, IL-6, COX-2
were measured with Real Time-PCR
analysis.

C57bl/6J: C57bl/6J normal group (n=b)

HFD-CTL : High Fat Diet-Negative Control
(n=b)
UUO_HFD-CTL : High Fat Diet group with

unilateral ureteral obstruction (n=5)
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olM= Al HgF HdEolA BT Ro]  H[s|
GLUT-99] 3 & A7t [fofstA #4stod,
FUieh APgolAY 24t BTl FFSE 7R
Ao oI

HIYEe] 73 A1) HEH7E sofvdA AzRAd
A tiAA =7 FREEA T dS dEE oflElE
g, o] IAoA TNF-¢, Interleukin-6(IL-6) 59
P=oHE=A (cytokine)o] AHERZ|o|A Buj=A =
o} T AFoA+= o] cytokine©] TARSZELE of
715k €9l 5 shU= AZE L Qb 0]F 1L-6
9] A, AHERAA AAH R WEE] EF
A Fk 35S EXl6tal el AP %‘?-—_1'
S, B Aol Aok ujgk mdo] Hwij o]
Hlsf BAHCE oot IL-69] ¥do| 37Iet A
ZRIstgIrKFig. 12). ©] ¥WdAY 3717t —4“13}%
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TSR, Aok HY B2 FUL IATA
AH 7R B AL 2818 wekey AE St
&2 H[Rzo] HE) Aint. gt ARl A
AEEEaEE /ST S7h Bt ol
Aolet. Whio| BZ: glucosed] S7H&E HIUH R
of wls} ZA ebde. o= AFiEel vis) Al A
e dol Avke Juiz AYE 4 Stk &R
mRNA 24 Ea@olA a4t wid 9 diss &
it AT = GLUT-9 §44 Tdo] oI5t
asiglon] Hgtoz QIR APRAqAN ZH|He
A 95 =49 11-69 ¥d S7F E3 &,
Gt HIRE oA Al Bgt B a4t vy
Ar9] goliet i @S] AE | st UErd 5
ATh= Aot

HIAlARE AF 7 wl=oA e Bkt =
DS A= FBA7IE E5to] Lo Alofsh=1f
7k Al SR, Akt wiEe] 2o weh
24 o] dEA Het. 47] 2d A9 4
7o =4 dAE S 71se e FET A
2 Mol wgst 2= <1t ARriad] HAE Qs
Ao T3 £33 HS9| Aot TSt A
A= GARY] gstt. d8u 7] 2o &5
& T3] 7Pgste] FEsEE, gut unitRaEn
T AR AdtEe Aol a4t At
o7t Uehte Ae #aE Adske ge ) Alols
A SR SR BES B A A9 she
Y wHEe] A5 AR PR Bl &%
Edz 49 4 9l A A ool 471 A7elA
U2 Z1EdiAL 3 goiab Aol et ded A3
gASEE 74 AREel ot F7H)l A
371 HelA uEhd 84t i 9
GLUT-99| #4 5 oIt =l digt A 94
A7E Foto] B A9 frepdel diet Eelo] 2
8 Aoz Hth Adsp] I A 5= 22
oiste] A2 HEo BHl S e Hrke 1
A olE FE o gler 2% M vt 2

Q3 7oz 7|k

off 2 oy

ol

tol
rlo

Jol
flo
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ER=

NEAR SR AloKEw) 52 5L BE 1
ApAolg Fofstol Hgk ST 5 gk @ A LA,

AT - Al diet IFe Bk ot

1. AleF v]gt HEl2 vgti Ry} Blwsto] AlES
7H&o] oF 8.45% FAsI¥on, 1A|HHAo] &
o] 717+ B2t Alo|a-&(Food Efficiency)2 ¢
ol g ST R D) s e

2. BoslskA AAL 23} Total Cholesterol
T+ BF AE A5y BAY g9
9lom LDL-Cholesterol @ SAAHL A0
H|gk Tdlo] vigk thzto] Hs) F-olokA W
58S EAHZZ p<0.01, p<0.005).

3, BASIeRd AAb Ak Aok wigh 2do] EF
Glucosex H[gitiz7o] H]g)| F-2lotA S71st
HHp<0.01).

4. AY T HAsio] Aol 7+ 4 BX Hyg
o] moiAt EAE vwet Ay}, 7 B2 5
SRS EAIE vt 2 xjo|7} glle
U B8l AR 0] 749 Aok gt Tdlo] H
Thoatol] vls) F-9JskAl 7H4AsHATHp<0.05).

5. Aol AFxZ oA PCR SEHS Aot
mRNA 747 HHFS v|wstct. 34 thafet
I GLUT-9 5= @do] Aok vjgt 2
ojlA] BTfRtErt FLlobA] AAstTHp<0.05).
Alo]&719l(cytokine)2] 2E21 Interleukin-6(I1-6)
o] 74 AloF ulqt Tdlo] H|TitR2Lo] H]s| f
fsHAl F71eFAeH(p<0.01).

o 19 = = it

fl

1o

il 2

A7) A= IR IS EEAIR ‘A EA] wE o
A Agto] A7 ok 9 77] A A7 (FHAES
2015M3A9B6028311)9] AL dho} $3=|3hS.
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