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Effects of Plantaginis Semen & Poria (CJB) Water Extract on Histomorphometrical
Aspects and Histopathological Changes in High Fat Diet—induced Obese Rats
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ABSTRACT

Objectives . Obesity is a chronic metabolic disease caused by disorder of energy balance and lipid metabolism,
This study was conducted by histopathology and histomorphometry to investigate the anti—obesity effects of
mixed water extract of Plantaginis Semen & Poria (CJB) on liver, epididymal fat pads and pancreas zymogen
granules in obese rats induced with high fat diet,

Method : Male Sprague—Dawley rats to be divided four groups were fed into four different treatments: normal
(NOR) diet, high—fat (HF) diet, HF diet+CJB (100 mg/kg and 300 mg/kg, P.O.) for 8 weeks, The weekly body
weights were measured in four experimental groups, respectively., Also histopathological and
histomorphometrical changes of liver, epididymal fat pads and pancreas zymogen granules were observed in
normal control and obese rats, respectively.

Results @ Adminstration of CJB significantly reduced body weights compared to those of HF group for
experimental period, After 8 weeks, liver weights in the CJB groups were lower than those of HF group. In
addition, HF diet related steatohepatitis, adipocyte hypertrophy, exocrine disturbances (decreases of pancreatic
zymogen granules) were also dose—dependently inhibited by treatment of test material, CJB 100 and CJB 300 as
compared with HF group, respectively.

Conclusion : Based on the results, it is considered that CJB will be showed hepatoprotective and anti—obese
effects, may be directly and/or indirectly mediated by pancreatic zymogen granules because they
dose—dependently inhibited steatohepatitis, hypertrophy of adipocytes and decreases of pancreatic zymogen
granules induced by HF diet supply, respectively,
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F3E FH: 50.5%, 9HA f: 18.4%, AW FH:
3L.1%)=2 ZAEIA A¥Te 15 T 8uEly 40Fo=
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(Vector Laboratories, USA) & ARRSlo] KitA|RAMIA A
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1. Az - By B EFEE(CB) o] AF
D ZHEA vX= FF

CJB ZAFFA7F nAFAo|2 H|gho] JHtE oA
AFs7tel vRs FFE ARE At AR A7 A B
(NOR)oIA 8F%F 88.93% F7Ihe ¥4 ESI, HFZ
Ae 119.14%=2 ZAFENOR)A| vl3l F2stA S7Fetct.
olof H]g] CJB 100, CJB 300xolAl:e 8F o zhzh
102.62%, 96.50% Z7}sk= FAFS HATh ulakd CJB A
TRAE LG22 JirE v dF9 AFSIHE #9d
o2 YAl AoR UeigthFig. 1). 1 FA 5843
HF#to] FA(NOR)e H|all 34.02% S7Foles S A
o, CJB 100ZoAE HF RS 718t A3S REon),
CJB 3002l AE 6.15% Zradl= PSS BAchFig. 2).
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Fig.1. Effects of the CJB water extract on body weight in rats fed

high—fat diet. The values are mean*SE of 8 animals. * ©X0.05
compared to that of Normal; T ©0.05 compared to HF control.
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Fig.2. Effects of the CJB water extract on liver weight in rats fed
high—fat diet. The values are mean+SE of 8 animals, * X0.05
compared to that of Normal.

2. AR - BY B BH2EB(CIP)O] 127
o] A} x| A= IF

Aol wgt] $E B AWZE WHle] o
CIBS] e HARY AT, DAl Hlg A 7 &
g ko] A AE wthet FESIE BHo= S A
Wskfatty changes)® SUsHgch Eat ol=iat 22 gefa}
Aozt AAZNORe B8l HFZIA §oi2el 742
A WA Hlg, B A D437 59 F74E el

th(p<0.05).

T wxEAle] Fgel ofFt ZAES] AW MAE]
7ket Aoz Qe M Hltie XHR BY B
ZZE(CJB) 100 mg/kg T 300 mg/kg E=ojo o&) zHz
FAA(p€0.05) 22 AAE AT}, THAZAN A WY FE
o] A Hl&E HFZol HARENOR)el w8 607.63%
o §olA2l(140.05) &7+ Uehlglen, CJBS 100 mg/
kg EE 300 mg/kg FolstAE w HFzel ws) Z+=z
37.06% 2 52.87%% F1%(p0.05)2% il Aoz
Uebdth ER A|EY BHd A2 HFElA A
(NOR)ell wJsl| 60.72%9] W&E Yehflew CJB 100 3
CJB 300 EdZo|A HFZ] H|3)] Z2ZF 23.25% 2 27.33%
2 F940(p<0.05) FAE YEFHSAT (Table 1, Fig. 3).

ma olx

Steatohepatitis Obesity
Diameters of Zymogen granul
GI’OU}J Fatty changed H e Diameters of 3 ocouried res
regions (%) epatocyles adipocytes  Gam) es occupied reg
(um) P s ons (%)
Normal 10,48 + 2.641 47.89+2 601 130.13+4.331 T6.66+2.301
HF T4.16 + 2.70= 76.97+2.39= 235.7916.28= 45,4542 51=

CIB100 4668 + 3700 T 69.0843.600 T 187.7846.39« 1 59,79+ 4 48« 1

CIB300 3495 + 4.36% T 6593542000 T 166.6146.18x 1 65.0942.62x 1

Table 1. Effects of the CJB water extract on the histomorphometry
in rats fed high—fat diet. mean+SE. of various fields; (Number)
represents the observed histological fields (1 field/head), in which
3 histological fields were observed in only one rat prepared

sample; * ©X0.05 compared to that of Normal; T X0.05
compared to HF control.
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Fig. 3. Effects of the CJB water extract on histological profiles of
the liver in rats fed high—fat diet; NOR (A, B), HF control (C, D),
CJB 100 (E, F), CJB 300 (G, H) treated group. Al HE stain;
scale bars = 160 um.
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3. AAA - BY BY BFEE(CIB)0] Fud
o]

o

DA Ao|2 H|gte] fRtE FF el Hudk 29| WA
of tigt CIBY F&S AR A3}, mAHHA]olE vk FF
o] Hugl AAZe HZe HgE fEste] HFZoA &
AE(NOR)Ol B3] 81,20%7F Z7sked, 5212 21(p<0.05) &
18 AWAE Z7]9] HIEE Yehfich gHE, CJB 100,
300FoFo A= HFZ B3] 2+220.36% 2 29.26%=2 &
9FA(p0.0)TAE YePdo 22X, 1Ag4o] FFo= 2l
Hagk 29| Azz9 vg7l CJB B2 AAEHAUSS
% AtH(Table 1, Fig. 4).

mQ o

Fig. 4. Effects of the CJB water extract on epididymal fat pads in

rats fed high—fat diet; NOR (A), HF control (B), CJB 100 (C), CJB
300 (D) treated group. All HE stain; scale bars = 160 um.

4, AAA - 5 B3 EFEE(CIB)O] IF
2] uAE F

I HHAlo| R w|gte] i e HF W zymogen I
Holl izt CIBY FFE AT AL o] FFLoE
13 HFolA  Agzxzo] wHdigizl ZAxt, FHF U
zymogen IOl AT TAvE TEEGG & FHFA
zymogen Itgo] XAk vl &2 FAJL(NOR)| H]3] HF
oA —39.92%9] H3ILE YEle, CJB 100 ¥ CJB
300 FojFolx HFZol H|a) 2+2+81.55%, 43.21%7F 57t
sto] 92 2(p<0.05) ¥3He UEFHATHTable 1, Fig. 5).

E‘ 3 et _. El 4
Fig. 5. Effects of the CJB water extract on histological profiles of
the pancreas in rats fed high—fat diet; NOR (A), HF control (B),
CJB 100 (C), CJB 300 (D) treated group. All HE stain; scale bars
= 160 um.
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