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High fat diet induces a pre-stage of metabolic syndrome

OKyoji OhyamaV, Yuto Abe"?, Toru Sato", Tatsunori Seki?,
Hitoshi Kawano?
1) Dept of Histol. and Neuroanat, Tokyo Med. Univ.
2) Dept. of Health and Dietetics, Teikyo Heisei Univ.

We previously showed that high fat diet (HFD (60% fat))-induced obesity mice have
increased fat mass, and body weight, hyperglycemia, elevated peripheral leptin levels and
leptin resistance (Kawano et al., 2008). However, the temporal order of these events
remained unclear.

In this study, we used HFD (45% fat) protocol to better understand the temporal sequence
of the obesity-related phenotypes. HFD (45% fat) mice showed elevated leptin
concentration in plasma and leptin resistance in the hypothalamus, subsequently, gain of
body weight, then, hyperglycemia but not high blood pressure. These data suggest that
HFD (45% fat) induces leptin resistance in the hypothalamus at early time point, then

gradually leading to a pre-stage of metabolic syndrome.
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WALL THICKNESS OF THE RABBIT LARGE BOWEL

(OAhmad Faisal AMIRY, Tetsuhito KIGATA, Hideshi SHIBATA
Laboratory of Veterinary Anatomy, Tokyo University of Agriculture and Technology, and
United Graduate School of Veterinary Sciences, Gifu University

The rabbit as a hind-gut fermenter has a well-developed large intestine which consists of
the cecum, proximal colon (3 taeniae segment or proximal colon 1% segment [C1], 1
taenia segment or proximal colon 2™ segment [C2] and fusus coli or proximal colon 3™
segment), distal colon and rectum. Each segment of the large bowel appears to have
unique mucosal and muscular tunics for the production and/or passage of soft and hard
feces. As the first step toward the understanding of the intestinal structural organization,
this study was designed to measure the wall and tunics thicknesses of different segments
of the rabbit large bowel. New Zealand White rabbits (3 males and 3 females, BW ~1.2
kg, 6-7 weeks old) were used for this study. The thickness of the intestinal wall was
measured in H&E-stained paraffin sections with ImagelJ, and values were calculated
using Microsoft Excel 2016. The results showed that fusus coli had the thickest wall
(1162.67 £257.07 pm) amongst, followed by the rectum (855.54 £266.7 um), proximal
colon 1% segment taenial part [C17] (711.36 £198.68 um), proximal colon 2" segment
taenial part [C2¢] (686.18 £141.28 um), and distal colon (546.15 £140.44 um), while the
cecum had the thinnest wall (295.22 £83.58 um). With regard to haustrum, the proximal
colon 1% segment [C1/4] wall was thicker (525.71 £175.52 pm) than in the proximal
colon 2™ segment [C24] (513.58 £96.48 pm). Tunica mucosa made the greatest
contribution to the entire wall thickness of the large bowel segments (fusus coli, 726.31
+156.69 um; rectum, 376.91 £73 um; C2¢, 336.01 £76.58 um; C1h, 324.04 £123.91 pum;
Cl1¢,310.53 £81.68 um; distal colon, 288.01 +£59.70 pm; C24, 268.95 £60.14 um; and
cecum, 193.35 £39.17 um), chased by tunica muscularis (rectum, 409.06 £210.46 pum;
Clt, 348.75 £146.93 um; C2¢, 300.20 £124 pm; fusus coli, 266.64 £211.25 um; C2h,
205.87 £8464 um; distal colon, 202.25 £89.10 um; C14, 154.61 £64.09 um; and cecum,
117.86 £37.69 um). Tunica submucosa ranked third, whilst serosa made the least
contribution to the wall thickness. These findings suggest that fusus coli is responsible
for secretion of mucus that enwraps soft feces, and the thick muscular tunic in C1¢ and
C2¢ indicates their contractile function. Therefore, the wall thickness may be highly
relevant to the peculiar functions of each segment of the large bowel, and can also be an
important anatomical data for the rabbit fecal production mechanism.



M3 11
IRERERRL 2 F > 72 BR et Bl o XHR BT

O¥fH — 7V, WEHM 2, FL ¥ 2, ReKmE?, gES?,
EAf Je?, FEALEER 2, NEIEEY, [z 2
1) HARZERFABHF Aot Fe Rt
2) HAKZINF A5 g 5 11 G
3) HAKRFEMN T EEE SR e

[Hi] ST, BRRAORHC X 2 WeRlns A & 2RI L 72 D | SRERRYIC b TR O RERHIORLC 0%
LWBIKER A SEBME T T\ b, ThE ToORL OREBIEERIE RS b, RIGH S I3 fE
BT K& ATER - BLAED b, AT F A VE ORIRAE  BIRT 5 © & S
L7z SEIOMETIEZDEICOWTLYFEL KBhEMEERBRT 2 2 L 2 HINE LTz,
[HiE] BFECH B IRTRIORFICHE L TiTo 72 TFALVEICHWIKEZ R L0 D GR
) &, BOBKERLZS D (B Tr/A—TEDK Y, {IA—T D2 BRI
PUINER X BRIEITE (XRD) 1c & 3 fESFHIESR S L O, B 7 — ) ARk (FT-
IR) ZMWCHRAHT 21T > 72, 73, WIRMICZF AVEHOHK) 3/4 BMHK L, 5o 725>
S DB 2R L7z & D ZBIBK, £ Lo b o &2 JIiK e LCOBL 72,
[#5H] Sprite®ZiE %O T F X VEOMBBUK L, FHKD b DIcD>»T XRD 2 — v &
By 5L, MEIKOTFANVEDIICT X2 A4 LS D XRD ~NX—VZRLTW55D%
R Teo ERRERIHE T, XRD & —2 > 7 b ARBIKO T CIHKMAEMICy 7 F L7zoic
LT, FKCIRE—2 7 McZBLd 3 b0l hwnd D ER L7, FT-IR TIREHIK
DIFANG TR 72T F ANED FT-IR XZ — v &L, £& 7% 1000cm-1 51 4 ¥ —
H7z)DP-OIKBZWINANY FDOANZ = ICHTPRIBEVDRD bz, Tt~ 5afi
KD T F A VETIE, 1000cm-1 (505 % — v D3 &, 1500cm-1 FHED C-O i & 51
WSy Rz, ke e ic K& AR - 2R bz,

[(F%] DEORERE D, F—5M T ToOSprite™REELBR T, —2D 7/ V—TIBNE%E
{b25, XRDIC & 2 iSO Z L RFT-IRIC X 3 0 FIIGE R A HERTE S Z 30 o> T
T, ThFD &b LIEARE T L ICHBIGICERDE D 5 LHERTE 7,



178 12
~ U A THERE S LU THEREBREICEIT S
MMPs ¥ & U TIMPs OB FHRBICET 2%

O HTHR, SeHk—
FORERRER Rt R AT 7Rt SHER IR o0 By

[(B1]) THEEECE 1IREB R ZRERE Ic oI h, kAo o, BEOKRA, 2 ohk%E
f~¢ﬁ%@%iuﬁtﬁ§&5%ﬁ%%¢:a%%a#mbf%toit\MMm(Mmu
metalloproteinases) (XiG1EAOICHSG % fREF 3 2 WH O ERER 0 —fE <. MIENEE O 53k
%ﬁ&m%mofkb\%@i5&%@@MMR%%E@MMR@@?%W%%uﬂ@?%l%
& L CAfEEDTIMPs (Tissue inhibitor of metalloproteinases) 23 EE XN T35, —XKEF%E&
$% L DIWEEKICEH T 3 MMPsH X NTIMPs D15 FRHBIC O W TRE L 2R I3 FET 5
D3, SR ICE T 2 EETFRIICO O COFMARE XFEEL RV, Z 2 TRIFRICE T,
~ v A THHIEIE B X O THE AR ICE T 2 MMPs5 X U TIMPs 0 # {n 7 FHIC 2w T
LPICT B EREHNE LT,
[753%] Ia#$14.0-16.0 H# (E14.0-16.0) ®ICR~ 7 A FEESHBCE 2 WiE IV N5 7 4 VAL
72t JE XI5 p mDFERWTTE A R A FRL L 72, MMP-1, 2,9, 13, 1435 X U'TIMP-1, 2, 3,4
DOmRNAFKHIC DT, BS-UTPEGR 7' v — 7 % I\ 7z in situ hybridization 21T 72 - 7z,
(f5 %+ L 05 5] E14.000 FHHBARCE R I SERE O S LB . Z0EH» L THoH
i B W TMMP-223, 2@ 7 CTIMP-12%, % 7-. BEEEEH LI O TTOFEICH T T
MMP-14% X OTIMP-2, -3D#ERTREBZNZNEZ® bviz, E15.0TIk, T HHEICE FIEA
AR u~Y—RRITIREREPRE ., 2> S THOEEICE T, MMP-2, -
145 X OTIMP-2, -3mRNADREIRD bz, 72, Z OFLEED L FHICH T CTTIMP-10
B THRRPED b7z, E16.0TIE THEREOBKEOE L WHEXR B &, Z DJEX 523 I
IC78 572, MMP-23 X U'TIMP2, 3 mRNAIZE RN C#E KO S E ¢, MMP-14% X O TIMP-1
mRNAIXZ ONETEZNZENRHPRD bz, & HICMMP-2, -14% X OTIMP-2, 3 mRNAZ
THEUHEE O HEfE IC BT h Z DRI ED bz, MMP-9 mRNA I, FEEIAR %8 U <
erosion zone'H i+ 35 X Ubone collarfitic Vv MRICHEIRL CT»7/z, MMP-13 mRNAIZ,
E14.05 X 'E15.0ic B W CHEiH ¢, E16.0ICE LTI KEDO THICEWT D % DRI
bz, EERWIFZE L T, MMP-1% X OTIMP-40# {5 7RI b Na b o 72, UED
Z & XY, MMPs& TIMPsid~ v 2 T SHBARCE TE AT O D b 2 D% OMEEKICE W TE R
INEp o FHB A2 —v %R L, MTHEIES L THEOEKICEE L Twa 2 & ARK X
Nz,



136 13
EMHEBIIRICBIT 377 —&%— « XFoMED
JGTE : RRAEREA L Bl O R

ORI, IWASF, Hvk 4. FREONE, KERAEE, RIFRIA.
TR AL HA T B
HARIAE IR

(BW] 77 —%— - NF=/MEIZ, FICEBFICA N2 FEREHZARO > HD 1
DTHb, INFETL MHEBIIEICE T2 77 —%— - XFZ/MEDFIEIC DN T
FEICHAR O N2 b DD e T Bk 2 Ao ERIC O W TIEFRHR S H -
Teo & ZTHEIFR A I, TRERIA L SEnE O HBIC O W TR 2l A 72,

(73] BEMENZ, FHERFEICHME S L7 12 AORBIGER (B4 20~3458) 55

L7z 12 oF (150~290mm) & FRERFRSAART A G R RT. AR o 52 5 FHAE
R TR (78~95 %) 2 bl L 72 14 KO EMFENR & L7z, @EICHE W RRRAT
PR ZERL, BAR2MHRMO 7 7 —%— - XFo/MEDRTES X OWEEE L 72,
(8B X OER] fhd 23~32HCT7 7 — 2 — « XFo/MRIZEL BERER2 S, &
CB7ZREIRICZE LT 2 2 LB I N, T-EEICOVWT, B (0.2~0.6mmoE
X)) AEL7DDIIEOEMOBENICIH > T, SiKJHEIL 22 (0.lmmoEX)

FERELZD DI, mAIAEICS S FHEL Tz, X HICiFIcs » TIRIEP MR DR
TH BRI > THRE IR T2 0o, #HEICE W TIZEE ORI - T E
INTWz, minE ORI, IRIE & FERIEFRE O TH 2 FEtiftIcih - THRLE L
T8, BEEIK < EH b BRI B S e Wiz % < . BRI oS & 138 > T
Wiz, BRI, BREZBIANRTH o7, SHOBRERL2 L. B X i
(I 2 A Ze BRI ) % B U HL 2 BRAE1XIRUR L C v B REEDS S 2 BTz,



178 14
v MEBtICEIT B Y VB DETT -

FBE MR FATRRE D fE BRI AL 1< B 9 % B PRART| 2 Y BT 52

OMIHER, WA=, NEFEA, HEFZER . RE 2,
B, P B, AL, T
SRR MR

[(Hi] UV v 8 203 2 M O80T, BFEMOE OFRLEREIC B T 2 91O
HRTH Y, BWETMRICI T+ hEESLETH S, LrLAarS, kb
BEWEN D U v N EOEITICE L Cldshkds d A7 < FrchERE. g icE
HL CHMmOBREICOWTIEARHLEELRS W, ZZTHhAid, v FERAND,
FRIChhiEE, SEEmEICE T2 ) v o E O IC O W AR R &2 1T -
726

[(75i5]) 8IS RS R i R R A g A B T, 52 52 8 L&A B E 10
Rz, Bty o EB 2R, @liciev-7 7 4 vk, UYL %
FRL 7z, Z LCTHERND U v N E D5 RICO W T, S LA iR %
AT,

[(fE R B L O0EE] BtoFEmiE L. FricBEbomEED Evediflic g L
T, BERV VAEZEATO ., Uy oy IR RIS 35T b il 72 4
v P =0 REL Tz, BEREEAEL Y K2 ok, TRBIRE E
k2 o872, Vv VERRFERZRAS L 9 LTGETL Tz, Bitolk
RKICEBWTY VoYL, FRICBESEE A 0% <. SMEEDHE ST M O i &
WiAT L CETT 2HAABE S N7z, DL EoRER X 0 BFEEEH . Fric s
Hh L IIFER=momgEdficy voyEr B 2, ElilasEELCLED
AEEMEDSE 2 DT, BEETMED V) v & 20T 2 Eilie ki % T3
57-01C, TOEMOF I FMFPOEBLBIETH S LHRBI NIz,



MEMO






