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【OUaO PUeVeQWaWiRQ 1】 
BaVic-1                                              RRRP 1 (701-A) 
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H\po[ic mesench\mal stem cells-derived e[osomes inhibit renal fibrosis through 
modulating heparin-binding EGF-like growth factor signaling 
缺氧໔ယ༸細胞外泌ᡏᙖፓ控肝素結合性上皮生長因子訊息以抑制腎ᠼᆢ化 
:HL-CKHQJ TVHQJ1,2,4, SKLK-CKLHK HXQJ5, DHU-CKHUQJ TDUQJ1,2,3,4,* 
曾偉၈ 1,2,ϰ,洪士杰 ϱ,唐ቺ成 1,2,ϯ,ϰ* 
1DLYLVLRQ RI NHSKURORJ\, TDLSHL 9HWHUDQV GHQHUDO HRVSLWDO; 2SFKRRO RI MHGLFLQH, 3DHSDUWPHQW DQG 
IQVWLWXWH RI PK\VLRORJ\, DQG 4CHQWHU IRU IQWHOOLJHQW DUXJ S\VWHPV DQG SPDUW BLR-GHYLFHV (IDS2B), 
NDWLRQDO <DQJ MLQJ CKLDR TXQJ 8QLYHUVLW\; 5IQVWLWXWH RI BLRPHGLFDO SFLHQFHV, AFDGHPLD SLQLFD 
1
ᆵ北ᄪ民ᕴᙴ院腎᠌科; 國立明交通大Ꮲ

2
ᙴᏢ系、

3
生理所、

4
智ች型ᛰ物ᆶ智能生物း

研究中心; 5中央研究院生物ᙴᏢ研究所 

 
Background： 
FLEURJHQHVLV LV D FULWLFDO GHWHUPLQDQW IRU SURJUHVVLRQ RI FKURQLF NLGQH\ GLVHDVH (CKD). ESLGHUPDO 
JURZWK IDFWRU (EGF) VLJQDOLQJ LV LPSOLFDWHG LQ WKH GHYHORSPHQW RI UHQDO ILEURVLV. H\SR[LF 
PHVHQFK\PDO VWHP FHOOV-GHULYHG H[RVRPHV (HMSC-H[RVRPHV) KDYH EHHQ VKRZQ WR SURWHFW DJDLQVW 
ILEURWLF GLVHDVHV. NRQHWKHOHVV, ZKHWKHU DQG KRZ HMSC-H[RVRPHV LQKLELW UHQDO ILEURVLV LV XQFOHDU. 
Methods： 
CDQGLGDWH SURILEURWLF JHQHV ZHUH LGHQWLILHG E\ XQELDVHG RNA VHTXHQFLQJ IURP KXPDQ UHQDO 
ELRSVLHG WLVVXH. TKH H[WHQW RI UHQDO ILEURVLV DQG SURILEURWLF JHQH H[SUHVVLRQ ZHUH LQYHVWLJDWHG LQ WKH 
XQLODWHUDO XUHWHUDO REVWUXFWHG (88O) PLFH NLGQH\V DQG WUDQVIRUPLQJ JURZWK IDFWRU-EHWD 1 (TGF-EHWD 
1)-DFWLYDWHG UHQDO P\RILEUREODVWV ZLWK DQG ZLWKRXW HMSC-H[RVRPHV WUHDWPHQW. 
Results： 
RNA VHTXHQFLQJ XQYHLOHG WKDW KHSDULQ-ELQGLQJ EGF-OLNH JURZWK IDFWRU (HBEGF) SRWHQWLDOO\ 
SURPRWHG KXPDQ UHQDO ILEURVLV, DQG XULQH HBEGF OHYHOV ZHUH HOHYDWHG LQ ILEURWLF CKD SDWLHQWV. 
HBEGF H[SUHVVLRQ ZDV DOVR LQFUHDVHG LQ PXULQH 88O NLGQH\V DQG UHQDO P\RILEUREODVWV. NRWDEO\, 
HMSC-H[RVRPHV SUHIHUHQWLDOO\ KRPHG WR LQMXUHG NLGQH\V, GRZQUHJXODWHG HBEGF, DQG VXSSUHVVHG 
UHQDO ILEURVLV ERWK LQ YLYR DQG LQ YLWUR. MHFKDQLVWLFDOO\, NQRFNRXW RI HBEGF E\ CRISPR-CDV9 LQ 
UHQDO WXEXODU FHOOV IXUWKHU GHFLSKHUHG WKH SDWKRJHQLF UROHV RI HBEGF-SPDG/PTOR VLJQDOLQJ LQ 
UHQDO ILEURVLV. A KLJKHU XULQH HBEGF OHYHO DOVR SUHGLFWHG SURJUHVVLYH UHQDO IXQFWLRQ GHFOLQH LQ 
CKD SDWLHQWV. 
Conclusions： 
HBEGF SOD\HG D NH\ SURILEURWLF UROH LQ UHQDO ILEURJHQHVLV DQG VHUYHG DV D QRYHO ELRPDUNHU IRU UHQDO 
GHWHULRUDWLRQ. HMSC-H[RVRPHV DWWHQXWDWHG UHQDO ILEURVLV WKURXJK GRZQUHJXODWLQJ HBEGF 
VLJQDOLQJ DQG FRXOG EH DSSOLHG WR WUHDW FOLQLFDO ILEURWLF SDWLHQWV LQ WKH IXWXUH. 
Ke\ words： 
E[RVRPH; KHSDULQ-ELQGLQJ EGF-OLNH JURZWK IDFWRU; K\SR[LF PHVHQFK\PDO VWHP FHOOV; UHQDO ILEURVLV 
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IQWegUaWiRQ Rf MROecXOaU DRcNiQg aQd SROXbiOiW\ AQaO\ViV: Th\PRTXiQRQe 
DeUiYaWiYeV aV DXaO-AcWiRQ AgeQWV fRU ChURQic KidQe\ DiVeaVeV TaUgeWiQg COX-
1/2 PURWeiQ ReceSWRUV 

RR SDSXWUD1, SM 8OID2 
1DHSDUWPHQW RI CKHPLVWU\, 8QLYHUVLWDV PDODQJND RD\D, IQGRQHVLD  
2DHSDUWPHQW RI CKHPLVWU\, 8QLYHUVLW\ RI BUDZLMD\D, IQGRQHVLD 

 

 

BacNgURXQd： 

CKURQLF KLGQH\ DLVHDVHV (CKD) SRVH D VLJQLILFDQW JOREDO KHDOWK FKDOOHQJH, QHFHVVLWDWLQJ LQQRYDWLYH 

WKHUDSHXWLF VWUDWHJLHV. 7KLV VWXG\ H[SORUHV WKH SRWHQWLDO RI WK\PRTXLQRQH GHULYDWLYHV DV GXDO-DFWLRQ 

DJHQWV IRU CKD WUHDWPHQW E\ HPSOR\LQJ D FRPELQDWLRQ RI PROHFXODU GRFNLQJ WRZDUGV CO;-1/2 

SURWHLQ UHFHSWRUV DQG DQ RFWDQRO-ZDWHU VROXELOLW\ WHVW. 

MeWhRdV： 

7K\PRTXLQRQH GHULYDWLYHV ZHUH REWDLQHG E\ V\QWKHVL]LQJ IURP 2,6-GLPHWK\O-1,4-EHQ]RTXLQRQH YLD 

EURPRDON\O (4,7,10 R-BU) UHDFWLRQ. MROHFXODU GRFNLQJ VLPXODWLRQV ZHUH SHUIRUPHG WRZDUG CO;-1 

(ID 1EQG) DQG CO;-2 (ID 1C;2). AGGLWLRQDOO\, WKH RFWDQRO-ZDWHU VROXELOLW\ WHVW ZDV HPSOR\HG WR 

HYDOXDWH WKH GHULYDWLYHV' SK\VLFRFKHPLFDO SURSHUWLHV. AGGLWLRQDOO\, DEVRUSWLRQ, GLVWULEXWLRQ, 

PHWDEROLVP, H[FUHWLRQ, DQG WR[LFLW\ (ADME7) ZHUH SUHGLFWHG XVLQJ SZLVVADME VHUYHUV. 

ReVXOWV： 

7DUJHW FRPSRXQGV ZHUH VXFFHVVIXOO\ V\QWKHVL]HG. C7 DFWLYLW\ KDV JUHDW ELQGLQJ DIILQLW\ WRZDUG 

CO;-1 DQG CO;-2, UHVSHFWLYHO\. EVSHFLDOO\ IRU WKH DFWLYLW\ WRZDUG CO;-1, WKH ELQGLQJ DIILQLW\ RI 

C7 ZDV HTXDO WR IEXSURIHQ/QDWLYH OLJDQG (-7.7 NFDO/PRO). OWKHUZLVH, VLJQDOLQJ DFWLYLW\ RI C7 WRZDUG 

CO;-2 UHFHSWRU LQ ELQGLQJ DIILQLW\ VKRZHG -7.7 NFDO/PRO WKDW VOLJKWO\ ORZHU WKDQ SC-558/QDWLYH 

OLJDQG -11.3 NFDO/PRO. AGGLWLRQDOO\, DFFRUGLQJ WR VROXELOLW\ DVVD\, C4, C7, DQG C10 VKRZHG JRRG 

VROXELOLW\ DQG VXSHULRU ADME7 SURSHUWLHV. 

CRQcOXViRQV： 

IQ FRQFOXVLRQ, QRYHO EHQ]RTXLQRQH (C4, C7, C10) FRXOG EH FRQVLGHUHG DV HIIHFWLYH EDVH PDWHULDOV 

DV SURPLVLQJ FDQGLGDWHV IRU CKD WUHDWPHQW. FXWXUH VWXGLHV HQFRPSDVVLQJ LQ YLWUR DQG LQ YLYR 

YDOLGDWLRQV DUH ZDUUDQWHG WR FRUURERUDWH WKHVH FRPSXWDWLRQDO ILQGLQJV DQG SURSHO WKHVH GHULYDWLYHV 

WRZDUGV WUDQVODWLRQDO DSSOLFDWLRQV LQ CKD WKHUDSHXWLFV. 

Ke\ ZRUdV： 

CKURQLF KLGQH\ DLVHDVHV (CKD), 7K\PRTXLQRQH DHULYDWLYHV, CO;-1/2, DRFNLQJ, SROXELOLW\, 

ADME7  
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Mitochondrial dysfunction and autophagy blockade contribute to renal 
osteodystrophy in experimental chronic kidney disease-mineral bone disorder 
粒腺ᡏ及自Ꮨᡏ功能障ᛖ致慢性腎᠌病物質骨病ᡂ 
Shun-Neng Hsu (許舜能)1, 2, Louise A Stephen1, Kanchan Phadwal2, Roderick Carter3, Ineke 
Luijten3, Vicky E MacRae2, Tom Freeman4 and Colin Farquharson2 
1三軍ᕴᙴ院 內科部 腎᠌內科, 2愛丁堡大Ꮲ ᛥ斯林研究所 
1 Division of Nephrology, Department of Medicine, Tri-Service General Hospital, National Defense 
Medical Center, Taipei, Taiwan 
2 The Roslin Institute and Royal (Dick) School of Veterinary Studies, University of Edinburgh, Easter 
Bush, Midlothian, UK 
3 Centre for Cardiovascular Science, Queen's Medical Research Institute, University of Edinburgh, 
Edinburgh, UK 
4 The Janssen Pharmaceutical Companies of Johnson and Johnson, Pennsylvania, USA. 
 
 
Objectives: Chronic kidney disease–mineral and bone disorder (CKD-MBD) is a systemic disorder 
that presents with extra-skeletal calcification and renal osteodystrophy (ROD). The origins of ROD 
likely lie with the elevated levels of parathyroid hormone, fibroblast growth factor 23 (FGF23), and 
uremic toxins, but the complex bone-renal signaling pathways and cellular events they control during 
the development of ROD are unclear. To obtain an improved understanding of how this altered 
systemic milieu results in ROD, we used whole transcriptome sequencing (RNA-seq) to identify the 
molecular mechanisms responsible for the initiation and development of ROD.  
Methods: To induce CKD-MBD, male C57BL/6 mice were fed a diet containing 0.6% calcium, 0.9% 
phosphate, and 0.2% adenine. RNA-seq analysis was completed on femurs at 5-day intervals over a 
35-day course to identify temporal changes in gene expression with disease progression. The RNA-
seq data was extended by examining mitophagy in bone from mito-QC reporter mice, human CKD 
patients, and murine primary osteoblasts challenged with the uremic toxin indoxyl sulfate (IS).  
Results: CKD mice had the expected osteopenia, hyperphosphatemia, hyperparathyroidism, and 
elevated FGF23 circulating levels. RNA-seq analysis indicated a down-regulation of genes involved 
in mitophagy, mitochondrial function, and oxidative phosphorylation in the CKD-MBD mice and 
mito-QC mice provided direct evidence of mitophagy abnormalities. Immunoblotting of regulators 
of mitophagy (p62/SQSTM1, ATG7) in murine and human CKD bone provided evidence of delayed 
autophagic flux, which was also observed in IS-treated osteoblasts but reversible upon rapamycin 
treatment.  
Conclusion: This is the first transcriptomic study of bone in an experimental model of CKD-MBD. 
Our findings are consistent with the hypothesis that mitochondrial dysfunction contributes to the 
altered bone remodeling characteristic of ROD. The full clinical implications of this conclusion are 
still to be determined.  
Keywords: autophagy, mitophagy, bone, CKD-MBD, uremic toxins, renal osteodystrophy 
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Modulatory Effects of Rubia cordifolia against some Blood Oxidative Stress 
Markers in diabetic Rats with chronic kidney disease 

SKZHWD KDWL\DU1 
1SBN GRYHUQPHQW PG CROOHJH, BDUZDQL (M.P), IQGLD-451551 

 

AbVWUacWV 

BackgURXQd： 

CKURQLF NLGQH\ GLVHDVH LV WKH SHUVLVWHQW DQG LUUHYHUVLEOH VWDWH RI UHGXFHG UHQDO FDSDFLW\, ZKLFK 

HYHQWXDOO\ OHDGV WR GHDWK ZKHQ HQRXJK QHSKURQV KDYH EHHQ GDPDJHG. TKH PRVW FRPPRQ FDXVH RI 

GLVHDVH LV GLDEHWHV, DQG WKH OLQN EHWZHHQ R[LGDWLYH VWUHVV DQG GLDEHWLF LQGXFHG UHQDO IDLOXUH KDV EHHQ 

DGGUHVVHG.  

RHFHQWO\ IRU WUHDWLQJ GLDEHWHV LQGXFHG FKURQLF NLGQH\ GLVHDVH, QDWXUDO SURGXFWV KDYH DWWUDFWHG 

VFLHQWLILF UHVHDUFKHUV' DWWHQWLRQ VXFK DV PDQMLVKWKD (RXbia cRUdifROia). IQ YLHZ RI WKH DQWLR[LGDQW DQG 

DQWL-K\SHUJO\FHPLF SURSHUWLHV RI WKH PDQMLVKWKD, WKH SUHVHQW VWXG\ ZDV FDUULHG RXW WR HYDOXDWH LWV 

HIILFDF\ LQ DIIRUGLQJ SURWHFWLRQ DJDLQVW DOOR[DQ LQGXFHG FKDQJHV LQ UDW NLGQH\.  

MeWhRdV： 

TKH R[LGDWLYH VWUHVV SDUDPHWHUV DV FRSSHU-]LQF VXSHUR[LGH GLVXPXWDVH (CXZQ SOD), JOXWDWKLRQH 

SHUR[LGDVH (GSH-P[), JOXWDWKLRQH UHGXFDWDVH (GSSG-RG), WRWDO GSH DQG GSSG ZHUH PHDVXUHG 

VSHFWURSKRWRPHWULFDOO\ LQ NLGQH\ WLVVXHV. AGGLWLRQDOO\, HWKDQROLF H[WUDFW RI SODQWV ZDV XVHG WR VHH WKH 

LPSDFW LQ GLDEHWLF UDWV DQG WKH HIIHFW ZDV FRPSDUHG WR WKDW RI JOLEHQFODPLGH. 

ReVXOWV： 

A VLQJOH LQWUDSHULWRQHDO LQMHFWLRQ RI DOOR[DQ (150 PJ/NJ) LQ UDWV SURGXFHG K\SHUJO\FHPLD ZLWKLQ 3 

GD\V DQG DOWHUHG NLGQH\ IXQFWLRQV RYHU D SHULRG RI 90 GD\V. DDLO\ RUDO DGPLQLVWUDWLRQ RI WKH SODQW 

H[WUDFW (100 DQG 200 PJ/NJ) LQ GLDEHWLF UDWV SURGXFHG DQWL-K\SHUJO\FHPLF HIIHFW WKDW ZDV FRPSDUDEOH 

WR WKDW RI JOLEHQFODPLGH (10 PJ/NJ). UQOLNH JOLEHQFODPLGH, WKH SODQW H[WUDFW GLG QRW LQFUHDVH WKH VHUXP 

LQVXOLQ OHYHOV LQ GLDEHWLF UDWV. HRZHYHU, LW SURGXFHG D PDUNHG UHGXFWLRQ LQ WKH OHYHOV RI XULQDU\ 

JOXFRVH DQG SURWHLQ DQG QRUPDOL]HG WKH UHQDO WLVVXH OHYHOV RI CXZQ SOD, GSH-P[, GSSG-RG, WRWDO 

GSH DQG GSSG LQ GLDEHWLF UDWV DQG WKH HIIHFW ZDV FRPSDUDEOH WR WKDW RI JOLEHQFODPLGH. 

CRQcOXViRQV： 

TKH ILQGLQJV VXJJHVWHG WKDW DQ LPEDODQFH LQ WKH DQWLR[LGDQW V\VWHP FDQ EH GLVFRYHUHG LQ GLDEHWLF 

LQGXFHG UHQDO IDLOXUH WLVVXHV DQG D SHUFHQWDJH RI QRUPDO WLVVXHV, ZKLFK FDQ OHDG WR HQGRJHQRXV 

IRUPDWLRQ RI UHDFWLYH R[\JHQ VSHFLHV DQG FHOOXODU LQDELOLW\ WR FRSH ZLWK H[WHUQDO SHUR[LGDWLYH DWWDFNV. 

TKLV VWXG\ DOVR VKRZV WKDW E\ H[KLELWLQJ DQWLR[LGDQW DQG DQWL-K\SHUJO\FHPLF SURSHUW\ WKH H[WUDFW RI 

PDQMLVKWKD DIIRUGV SURWHFWLRQ DJDLQVW WKH UHQDO GDPDJH DVVRFLDWHG ZLWK GLDEHWHV. 

Ke\ ZRUdV： 

CKURQLF NLGQH\ GLVHDVH, O[LGDWLYH VWUHVV, AQWLR[LGDQWV, MDQMLVKWKD 
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The therapeutic potential of Disintegrin ARGDRR in AKI to CKD continuum 
去合素 ARGDRR 在 AKI 到 CKD ೱុᡏ的ᕍ效ወ力 
TVDL-CKHQ CKLDQJ1, JLD-HXDQJ CKHQ1, SKDR-<X <DQJ2, JHQT-:HQ HXDQJ2, KXDQ-<X HXQJ2, TXU-FX 
HXDQJ4, :RHL-JHU CKXDQJ5, CKLK-KDQJ CKLDQJ1,2,3 
1GUDGXDWH IQVWLWXWH RI TR[LFRORJ\, CROOHJH RI MHGLFLQH, NDWLRQDO TDLZDQ UQLYHUVLW\ (NTU) 
2DLYLVLRQ RI NHSKURORJ\, DHSDUWPHQW RI IQWHUQDO MHGLFLQH, NTU HRVSLWDO 
3DLYLVLRQ RI BORRG SXULILFDWLRQ, DHSDUWPHQW RI IQWHJUDWHG DLDJQRVWLFV & TKHUDSHXWLFV, NTU HRVSLWDO 
4GUDGXDWH IQVWLWXWH RI PKDUPDFRORJ\, CROOHJH RI MHGLFLQH, NTU 
5DHSDUWPHQW RI BLRFKHPLVWU\, NDWLRQDO CKHQJ KXQJ UQLYHUVLW\ MHGLFDO CROOHJH 
 
 
 
Background: AFXWH NLGQH\ LQMXU\ (AKI) FDQ OHDG WR SURJUHVV UHQDO ILEURVLV, UHVXOWLQJ LQ FKURQLF NLGQH\ 
GLVHDVH (CKD) DQG HQG VWDJH UHQDO GLVHDVH (ESRD). NHYHUWKHOHVV, WKH XQGHUO\LQJ SDWKRORJLFDO 
PHFKDQLVPV UHPDLQ XQFOHDU. PODWHOHW DFWLYDWLRQ KDV EHHQ GHPRQVWUDWHG DV RQH RI WKH LPSRUWDQW IDFWRUV 
LQYROYHG LQ WKH SDWKRSK\VLRORJ\ RI AKI, DQG VWXGLHV VKRZ WKH WKHUDSHXWLF SRWHQWLDO IRU XVLQJ SODWHOHW 
LQKLELWRUV RU DQWDJRQLVWV LQ LVFKHPLD-UHSHUIXVLRQ (IR)-LQGXFHG AKI PRGHOV. HRZHYHU, GUXJ-LQGXFHG VLGH 
HIIHFWV, LQFOXGLQJ WKURPERWLF PLFURDQJLRSDWKLHV (TMA)-UHODWHG NLGQH\ GDPDJH, WKURPERF\WRSHQLD DQG 
EOHHGLQJ, KLQGHU FOLQLFDO DSSOLFDWLRQ LQ AKI RU CKD WUHDWPHQW. OXU QHZO\ GHYHORSHG GXDO HIIHFW 
GLVLQWHJULQ, ARGDRR, LV GHULYHG IURP VQDNH YHQRP H[HUW D KLJK DIILQLW\ WR ĮIIEȕ3 DQG ĮYȕ3 ELQGLQJ 
DIILQLW\ ZLWKRXW FDXVLQJ EOHHGLQJ DQG RWKHU WKURPERVLV-UHODWHG VLGH HIIHFWV. 
Methods: :H SHUIRUPHG D XQLODWHUDO LVFKHPLD-UHSHUIXVLRQ LQMXU\ (UIRI) PRGHO WR LQYHVWLJDWH LQWHJULQ 
ĮIIE(IWJD2E) DQG ȕ3(IWJE3) PRNA OHYHOV LQ WKH LQMXUHG NLGQH\ IRU 15 GD\V. FRU H[SORULQJ WKH WKHUDSHXWLF 
HIILFLHQF\ RI ARGDRR LQ AKI, ZH DGPLQLVWHUHG ARGDRR SRVW-LVFKHPLF LQMXU\ DQG PHDVXUHG SODWHOHW 
DFWLYDWLRQ DIWHU 24 KRXUV XVLQJ TXDQWLWDWLYH SRO\PHUDVH FKDLQ UHDFWLRQ (TPCR) DQG 
LPPXQRKLVWRFKHPLVWU\ (IHC) IRU IWJE3, NJDO, DQG CD42E. FRU H[SORULQJ WKH WKHUDSHXWLF HIILFLHQF\ RI 
ARGDRR LQ CKD SURJUHVVLRQ, ZH DGPLQLVWUDWHG ARGDRR GDLO\ IRU 15 GD\V DIWHU IRI ZLWK QHSKUHFWRP\, 
DQG H[DPLQHG WKH GLIIHUHQFH RI UHQDO G\VIXQFWLRQ, UHQDO ILEURVLV, DQG FHOO GHDWK FRPSDUHG WR VKDP JURXS.  
Results: :H IRXQG WKDW SODWHOHW DFWLYDWLRQ ZLWK SURJUHVVLYHO\ LQFUHDVHG PRNA OHYHO RI SODWHOHW 
JO\FRSURWHLQ IIE-GPIIID (IWJD2E DQG IWJE3) LQ WKH XIRI NLGQH\ RYHU WLPH. AIWHU 24 KU RI LVFKHPLF AKI, 
ARGDRR DGPLQLVWUDWLRQ UHGXFHG IWJE3, KLP1 DQG NJDO PRNA OHYHO, LQGLFDWLQJ LWV HIILFDF\ LQ 
SURWHFWLQJ WKH NLGQH\V E\ LQKLELWLQJ SODWHOHW DFWLYDWLRQ DQG DJJUHJDWLRQ. IQ AKI WR CKD WUDQVLWLRQ, VHUXP 
FUHDWLQH DQG EORRG XUHD QLWURJHQ (BUN) ZHUH VLJQLILFDQWO\ ORZHU ERWK LQ HIILFDFLRXV DQG KLJK GRVH RI 
ARGDRR DGPLQLVWUDWLRQ JURXS. AOVR, ARGDRR DGPLQLVWUDWLRQ DOOHYLDWHG UHQDO ILEURVLV, FHOO DSRSWRVLV 
DQG VHQHVFHQFH-UHODWHG PROHFXOHV S21 DQG CWJI H[SUHVVLRQ LQ WKH AKI WR CKD WUDQVLWLRQ. MRUHRYHU, 
ARGDRR VLJQLILFDQWO\ UHGXFHG WKH H[SUHVVLRQ RI LQIODPPDWRU\ F\WRNLQH, IO6 DIWHU LVFKHPLF AKI.  
Conclusions: OXU UHVXOWV KDYH VXFFHVVIXOO\ SURYHG RXU K\SRWKHVLV WKDW GLVLQWHJULQ-ARGDRR KDV WKH 
SRWHQWLDO IRU UHQDO SURWHFWLRQ LQ WKH WUDQVLWLRQ RI AKI WR CKD WKURXJK LQKLELWLRQ RI SODWHOHW DFWLYDWLRQ, 
DQWL-DSRSWRVLV DQG DQWL-LQIODPPDWLRQ GXULQJ DFXWH LQMXU\. 
Keywords: DFXWH NLGQH\ LQMXU\, FKURQLF NLGQH\ GLVHDVH, GLVLQWHJULQ, ARGDRR  
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The Correlation of Hypercholesterolemia and Kidney Damage Status on High-
Fat Induced Rats (Rattus Norvegicus) after Intervention of Synbiotic Drink 
Containing Lactobacillus sp. Isolates 
B Melvern1, AN Yosanto 2, HA Sudiarto1 
1 Bendan General Hospital, Pekalongan City, Central Java, Indonesia, 2Aura Syifa Hospital, Kediri, 
East Java, Indonesia 
 
 
Background:  
Hypercholesterolemia may lead to renal damage due to the accumulation of cholesterol in kidneys, 
resulting oxidative damage, i.e. generating reactive oxygen and lipid peroxidation. One of the final 
products from lipid peroxidation in cells is malondialdehyde (MDA). Synbiotic have been proposed 
to reduce cholesterol through variety of mechanisms. This study aimed to assess the correlation 
between total serum cholesterol and kidney MDA levels after intervention of synbiotic drink of Kepel 
(Stelechocarpus burahol) with the addition of Lactobacillus casei and Lactobacillus plantarum 
isolates. 
Method:  
The study utilized post-test randomized control group design. Twenty-five rats were divided into five 
groups. After one-week acclimatization the normal group was fed by standard diet 20 grams/day, 
while the negative control group and interfered groups (P1, P2, P3) were fed by 20 grams of high-fat 
diet for four weeks. The lipid profiles were checked to ensure the negative control group and 
interfered groups contracted dyslipidemia prior to receiving synbiotic drink (P1=1.2, P2=1.8, and 
P3=2.4) mL/day for four weeks. At the end of the study, serum total cholesterol were measured and 
tissue samples from kidney were taken to determine the MDA levels. 
Result:  
The mean of total cholesterol (TC) of normal group 96.79 (r2.44), negative control group 210.21 
(r3.79), P1 group 161.97 (r3.05), P2 group 136.46 (r 3.79), P3 group 119.01 (r3.89). MDA levels 
of normal group 2.23 (r0.28134), negative control group 9.546 (r0.39627), P1 group 5.31 (r0.19609), 
P2 group 3.672 (r0.29761), P3 group 2.95 (r0.35391). One-way ANOVA and post-hoc Bonferroni 
test showed significant differences of both serum TC and MDA level between all groups after given 
synbiotic drink with the p-value = 0.000 (p<0.05). Bivariate Pearson correlation coefficient showed 
positive correlation between total serum cholesterol and kidney MDA level (r = 0.990, p-value = 
0.000). 
Conclusion:  
This study suggests that there were positive correlation between hypercholesterolemia and kidney 
damage status with significant linear relationship. Also, synbiotic drink containing Lactobacillus sp. 
isolates could improved the cholesterol and kidney damage status outcome. 
Keywords :  
Synbiotic Drink, Lactobacillus, Hypercholesterolemia, Kidney Damage Status 
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IQKLbLWLRQ Rf aQgLRSRLeWLQ-2 PLWLgaWeV NLdQe\ LQMXU\ b\ aWWeQXaWLQg LQfOaPPaWLRQ 
抑制第二型血ᆅ生成素可以減腎᠌ཞ傷及發炎 
An-Jie Luo1 Fan-Chi Chang犈 Shuei-Liong Lin1,犈 
ᓛᒒዅ 1 張芳ᆝ 犈 林水ᓪ 1,犈 
1Graduate Institute of Physiology, College of Medicine, National Taiwan University 
犈Renal Division, Department of Internal Medicine, National Taiwan University Hospital  
1台大ᙴᏢ院生理Ꮲ研究所 犈台大ᙴ院內科部腎᠌科 
 
 
BacNgURXQd： 
Angiopoietin-2 (Angpt2), generally considered as a Tie-2 antagonist, destabilizes endothelial cells, 
and primes them to respond to exogenous stimuli. By antagonizing the Tie-2 survival signal, 
Angpt2 leads to endotheliall apoptosis and vascular regression. Our previous studies have 
demonstrated that Angpt2 inhibition through overexpression of Angp1 attenuates kidney fibrosis. 
We aim to decipher the mechanistic role of Angpt2 inhibition from the early to advanced stages of 
kidney injury. 
MeWKRdV： 
We used TJ(8BC-CUHERT2);AQJSW2F/F transgenic mice to achieve universal deletion of AQJSW2. A 
0.25% adenine diet induced tubulointerstitial injury in murine kidneys. Analyses were performed 
separately after 3 and 4 weeks. 
ReVXOWV： 
We demonstrated that AQJSW2 deletion resulted in lower levels of BUN and creatinine at the third 
and forth weeks. The expression of CRO1D1, CRO3D1, DQG AFWD2 was significantly lower in the 
kidneys of AQJSW2 deletion. Furthermore, the expression of CFU2, C[3FU1, CFO17, and AGJUH1 
decreased markedly in AQJSW2 deletion. Immunofluorescence staining revealed a significant 
reduction in the accumulation of F4/80+ macrophages in AQJSW2 deletion 4 weeks after adenine-
induced tubulointerstitial injury. The protective effect of Angpt2 deletion on the kidneys was further 
confirmed by a decrease in renal inflammation and tubulointerstitial injury at 4 weeks after the 
adenine diet. Flow cytometry demonstrated a significant decrease in the proportion of CD11b+ 
macrophages in AQJSW2 deletion. We observed a marked decrease in both the M1 and M2 
subpopulations of macrophages, defined by Ly6c expression, in AQJSW2 deletion. Isolated 
CD11b+;CD140b-;CD324-;VEGFR2-;Ly6G- macrophages from kidneys after 3-week adenine diet 
showed reduced expression of the pro-inflammatory genes CFO17, CFO22, and the anti-inflammatory 
gene LNRV in AQJSW2 deletion. Finally, ex vivo ȝCT scanning revealed a significant reduction in 
adenine-induced microvascular rarefaction in AQJSW2 deletion 3 weeks after initiating the injury. 
CRQcOXVLRQV： 
Angpt2 deletion attenuates kidney injury in adeninine-induced tubulointerstitial damage. The 
protective effects may arise from reduced inflammation and preserve microvascular rarefaction. 
Therapeutic strategies targeting Angpt2 could be a convincing treatment for kidney injury. 
Ke\ ZRUdV： 
Angpiopoietin-2, kidney injury, inflammation, tubulointerstitial disease 
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