Y EHEEFBREAHELZFD (King's CICM) g

KING'S CICM HhSC G - https://chinese.kingscicm.org/ College

LONDON

CATALYSING INNOVATION . . .
Website : https://www.kingscicm.org/

EFE: UERPTELHEERTUNRERERESHEFOIFH ZH

Let there be light: Let TCM inspire modern nephrology & Pharmacology

e Qihe Xu, MD, PhD
[ R T Director, King’s CICM
BEhEAEPLTEE King’s College London

gihe . xu@kcl.ac.uk gihe.xu@kcl.ac.uk

| b b 1 8 KING'S HEALTH PARTNERS

Pioneering better health for all


mailto:qihe.xu@kcl.ac.uk
mailto:qihe.xu@kcl.ac.uk
https://chinese.kingscicm.org/
https://www.kingscicm.org/

F%P% Discover King’s




o TS EEFT INGS

CATALYSING INNOVATION . y
King’s College London

LONDON

© HEEFREEEER
Jo ARASC A ) 3 B R
O3 BT 1829423 F] 4] 57 -

© WAMMIERSE - A
Py o kLA R L 4E
A%~ EITDNAZ ) -

o IARE PRI ?9‘33@% — 4 § « Birthplace of modern nephrology,
I T WHEAERY © o George IV Duke of Wellington  nursing & The Lancet.
2 )

 Founded by King George IV and
The Duke of Wellington, victor of
the Battle of Waterloo in 1829

* King’s has 14 Nobel laureates,,
e.g. by discovering vitamins and
elucidating of the DNA structures.

iy

Frederick G. Hopkins Maurice Wilkins & Rosalind Franklin  Richard Bright, Florence Nightingale & Thomas Wakley
Nobel winner The Nobel winner, “Photo 51” & the heroine behind it ‘Foundres of Modern Nephrology, Nursing and The Lancet’
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King’s CICM: Building upon our
world-leading health sciences

.................

=B ‘ ‘
King's College London

King’s College London in World University
Rankings (QS 2026*):

* No. 1in Nursing
* No. 4 in Dentistry

. No. 11 in Life Sciences and Medicine

Guy'’s Hospital

* QS: Quacquarelli Symonds, the name of the British company that publishes the rankings.
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4% A8t Special acknowledgments

&% B 88 HE 4R 31 %I GP-TOMIELH B9 2004 [F14=1i] 200 Members of the FP7 GP-TCM Consortium
(The FP7 GP-TM Final Conernce, Holland, 2012)

& I
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GP-TCM: Good Practice in TCM Research in the Post-genomic Era
(2009-2012)

n SHUHEE B IMETSUE AL, AR
s, SRR, DB, Ehai, .

As a Coordination Action , it aimed to coordinate research activities,
supporting networking, exchanges, access to facilities, resources and conferences.

s —MIMEER: 25NER. 110ME1, 2008 HSR.

As a research consortium, it was an |nterreg|onal interdisciplinary and intersectoral
cooperation involving 25 countries, 110 institutions/companies and 200 individual

members.
Uzuner H, et al. TCM research in the post-genomic era: good practice, ING'S
pnorltles challenges and opportunltles J Ethnopharmacol. 2012;140:458- College
o LONDO

© Cof ﬂvﬂgh( 2011 All Rights Reserved, Halll Uzuner, GP-TCM Consortium
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Among FP7 GP-TCM conclusions, two are of particular importance

1. Modern medicine can learn from TCM
PEHEGARESSS.

m European | CORDIS English @) ‘ Search
Commission EU research results
HOME  RESULTSPACKS RESEARCHYEUMAGAZINES NEWS&EVENTS PROJECTS&RESULTS ~ ABOUTUS @ Signin
_7 Good Practice in Traditional Chinese Medicine Research in the Post-genomic Era
Reporting News & Multimedia
@ @ @ Project information
I Modern medicine can learn from traditional practicesl GP-TCM
Researchers have finalised a picture of current traditional Chinese medicine (TCM) SrantlagicementliD1223158
research practices in the EU and on the use, safety and efficacy of this ancient i
. Closed project
medical system.
Start date End date
1 May 2009 31 October 2012

BIOLOGY, MEDICINE

Funded under:
FP7-HEALTH

Overall budget: '
€1117778

A EU contribution

BTN €995 100

© Thinkstock

. P P N N Coordinated by:
TCM is based on an individual and holistic approach to health and disease, with an KING'S COLLEGE LONDON

emphasis on harmony between bodily functions. Although it is generally thought to be at 3=
odds with the reductionist approach of western medicine, both systems can learn from one
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2. TCM should guide Chinese materia medica
REZPERIESEBRNES

Miao Jiang, Cheng Lu, Chi Zhang, Jing Yang, Yong Tan, Aiping Lu, Kelvin Chan.
Syndrome differentiation in modern research of traditional Chinese medicine.
J Ethnopharmacol. 2012; 140(3):634—42.

Cited 156 times by 26 June 2019

Syndrome differentiation

E’ Stratification method for

patients based on TCM

o

Diagnostic method with
intergrating biomedicine
and TCM

//

TCM diagnostic

equipment development

TCM new drug

discovery

Pharmacological

cvaluation

cvaluation

Clinical efficacy

J Ethnopharmacol 2012;140:634—42

STVINTH FRAMEWORK
PROGRAMME

© Copyright 2011 All Rights Resarved, Halll Uzuner, GP-TCM Consortium.
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And God said,

“Let theremessht:"

—
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Source: King James Version (KJV) Bible. Photo: NASA QuotesCosmos
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As a nephrologist for 30 years, I'd like to illustrate these conclusions
from a nephrology point of view

1989-1992: Jb XK EFR'H A F+
Centre for Nephrol. (CfN), Peking University 15t Hospital, China

1992-1999: #»F % E g 54 CIN, Chinese PLA General Hospital, China
1999-2005: & K F 5 2 Bt + 3 CIN, UCL, UK

2005-2006: * B P4 #F 5% Bk SmFF CIN, NIDDK, NIH, USA

2006-2019: % B EF R EEAF CIN, KCL, UK



& (ft) 5 kidney”

'ﬁ*“

RER, © "*”;,:\-——/,\ﬁz,’—. * In conventional medicine,

2 52 524 7 E | “kidney” is primarily an

,,i» %7,— Z{; ___/E/\q;b Lo anatomical concept; in TCM,
EA P AE 5 however, “kidney” is more of

7}% o —HFARAL? a functional concept.

— . . * Both that:
. —%‘%BTA% o | dagree itna

€ 2P > o “kidney” governs water
o R £ (AQPL-3) homeostasis (AQP1-3 )



A warm reminder

o I o BEROKEE S E - Both agree "Kidney dislikes

SRR o ANELYR T HIEK ! dryness / dehydration!”

A A T B OR » A R
WNFEA T o X AR A ——{E202345 % X
L£AEBMC Medicinef{j 525 » 985 %) &
1957 44 4RI 4E55-T5 1 A2 5 B0
56% 1% 5% Ib FHE AR -

Nishi SK, et al. Water intake, hydration status and

2-year changes in cognitive performance: a
prospective cohort study. BMC Med. 2023 8;21:82




5 (At) 5%kidney”

* Both agree that « “EEIAA:
kidney manages salt. o“m A B



BRANE: BlEApRENE FRzEaN TR
Kidney cells express all four ENaC subunits
SCNN1B and 1G are selectively expressed by 30-60% DCT2 and PC;

SCNN1A is highly expressed in kidney cells: 40-60% ATL, TAL, DCT, PC, IC;

SCNN1D is expressed in ~6% of PT, PEC, DCT and Podocytes.

SCNN1A

PT-
PTVCAM1 -
PEC-
ATL-
TAL1 -
TAL2-
DCT1-

pcT2- 69

PC-
ICA-
ICB-

PODO-
ENDO-
MES -
FIB-
LEUK-

4

&

o
& F

PT-
PTVCAMA -
PEC-
ATL-
TAL1 -
TAL2-
DCT1-
DCT2-
PC-
ICA-
ICB-
PODO-
ENDO-
MES-
FIB-

SCNN1B

LEUK-

Pct.Exp

@
@ -
Q-

@®-

Avg.Exp

PT-
PTVCAM1 -
PEC-
ATL -
TAL1 -
TAL2-
DCT1-

SCNN1G

DCT2-

PC-

ICA-
ICB-
PODO-
ENDO-
MES-
FIB-
LEUK-

& ©
& &

 E (sour): OTOP1 (H+ pump)

« EH(sweet): TAS1R3/TAS1R2

« #(bitter): TAS2Rs*

 Jli(salty): ENaC, encoded by SCNN1A, SCNN1B, SCNN1G and SCNN1D)
B (umami): TAS1R3/TAS1R1

SCNN1D

@ ®
PTVCAM1 -
PEC -
ATL-
TAL1 -
TAL2 -
DCT1 -

DCT2-
Avg.Exp PC-

Pct.Exp

Pct.Exp
0

[

. ICA-
2 ICB-
1 PODO-
0 ENDO-
MES -

FIB-
LEUK-

c§§<§9

https://hnumphreyslab.com/SingleCell/displaycharts.php



S M A RIE SR ZIRTAS2REHM TR, RIAMBITRSMI4 (1 %ER), EERFESHEEHN LA
Kidney cells do not express bitter sensor TAS2R1-4, 7, 8, 38, 46, but do moderately express TAS2R5 and
TAS2R14: ~1% kidney cells, increased in DKD.

PT-
PTVCAM! -
PEC-
ATL -
TAL1 -
TAL2-
DCT1 -
DCT2-
PC-

ICA-

ICB-
PODO-
ENDO-
MES -
FIB-
LEUK-

https://numphreyslab.com/SingleCell/displaycharts.php

TAS2R5

d§'6§

TAS2R14

PT-

PTVCAM1 -
PEC-

ATL-
TAL1 -
TAL2 -
DCT1-
DCT2-

PC-
ICA-
ICB-

PODO-

ENDO -
MES-
FIB-
LEUK-

& O
o F

% (sour): OTOP1 (H+ pump)

Et(sweet): TAS1R3/TAS1R2

= (bitter): TAS2Rs*

& (salty): ENaC, encoded by SCNN1A, SCNN1B,
SCNN1G and SCNN1D)

£% (umami): TAS1R3/TAS1R1

Cell exterior

Kim Y et al. Nature 2024,;628664—-671: Cholesterol,

which does not taste bitter, affects the function

of the TAS2R14.




£ (sour): OTOP1 (H+ pump)

« #H(sweet): TAST1R3/TAS1R2

 (bitter): TAS2Rs*

[ (salty): ENaC, encoded by SCNN1A, SCNN1B, SCNN1G and SCNN1D)
&% (umami): TAS1R3/TAS1R1

7fEtl:2T S A 2R PR L T A RIAER MR B 5 2R OTOP 1 1L K Bk / £ ik
FZEETASIRT. 2. 3: EiEZEH{N<0.1-0.8%

In further contrast, kidney cells rarely express the sour sensor

OTOP1 and sweet/unami sensers TAS1R1: merely ~0.1-0.8%

[ =R BEIR 5 R FH AR SZ 1R /S Z RS E TR
(sour receptor ) o (sweet/umami shared receptor subunit) (sweet/umami shared receptor subunit) (sweet/umami shared receptor subunit)
OTOP1 <0.5% TAS1R1 <0 .89 TAS1R2 <0.1% TAS1R3 <0.5%
PT- PT- PT- PT-
PTVCAM1 - PTVCAMI - PTVCAM1 - PTVCAMI -
PEC- Avg.Exp PEC - PEC- PeLexe PEC- ‘ Avg.Exp
ATL- ° Avg.Exp i '
I . ATL- ATL- ~ AL @ I 3
TAL1 - 3 TAL1- l : TAL1- ‘ @ TAL1- ,
TAL2- 2 TAL2- ? TAL2- @ = TAL2- 1
1 1
DCT1- . DCT1 - DCT1 - @ - DCT1 - 0
0
DCT2- DCT2- DCT2- ‘ 0.05 DCT2-
PC- Pct.Exp PC- PC- PC- Pct.Exp
. 0.0 Pct.Exp . 0.0
ICA- . o1 |ICA - - 0.0 ICA- Avg.E);p ICA- ‘ o1
ICB- . 02 ICB- @ o ICB- I4 ICB- . 0.2
PODO- Q- PODO- @ o= PODO- 3 PODO- Q-
- - 2 -
ENDO ' OO ENDO- @ ENDO 1 ENDO ' X7
MES - MES - MES - o MES -
Fis- @) rie- @ FIB- FIB-
LEUK- LEUK- LEUK- LEUK -
$ o - S & @
oS Q\Jr OO(\ Q\J‘"Q o Q\l~ o Q\l*

https://humphreyslab.com/SingleCell/displaycharts.php



3£ (Pungent) : one of the five flavours in TCM.
\

David Julius
for discovering pain &
temperature sensors e
TRPV1, TRPMS8 & SLEDS  MEMBRANE  CAPSAICIN GLANDS
TRPA1

Julius used capsaicin (%), the

chemical that causes your mouth to

burn after eating a chilli pepper, to

pinpoint the sensor that reacts to
heat.

A Systematic Review of the Effects of
Capsaicin on Alzheimer’s Disease
Inyang D et al. Int J Mol Sci 2023;24:10176

An interview with the Nobel Prize 2021 winners.
Burki T. Lancet 2021:;398:1392-1393.
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TAS1R for sweet/umami

The Yin & Yang: Taste receptors are

Brain Brain

expressed in tissues beyond taste buds PR —

SOBBRE: LISIHALE AL BB - 08 = ) _
SRR TR B R A (S =

Academician Tong Xiaolin: o

« Coptidis Rhizome is the premier first-line herbal drug for u
lowering blood glucose in patients with diabetes..

+ Using bitterness to counteract sweetness—the
principle of nature is the principle of medicine. e NS

The Clinical Efficacy of Gegen Qinlian Decoction in
Treating Type 2 Diabetes is Positively Correlated with the
Dose of Coptidis rhizome: Three Randomized, Double-blind,

Dose-Parallel Controlled Clinical Trials.

(Kang X, et al. Drug Des Devel Ther. 2024;18:5573-82)

Egan JM. Physiological Integration of Taste and Metabolism.
N Engl J Med. 2024;390:1699-1710.



MR B ENEFZE EDIEFAAMRSPEREEMmT (1)
Growing “kidney” functions in keeping with TCM (1)

"5 £ & Kidney governs bone

Lieu S H(x] %), Chu H I(%k & #). Treatment of renal osteodystrophy
with dihydrotachysterol (51t = ). Science 1942;95:388-389

The first Science paper by Chinese authors.

They even correctly hypothesised the mechanisms — kidneys activate
vitamin D!

50 years later...

Xu Q, Liu P. Use of Rocaltriol in patients with chronic renal failure. J Practical Medicine 1992; (5): 275-276.

Xu Q, Liu P, Li J, Jiang Y. Relationship between calcium and the parathyroid status of the patients on hemodialysis. Chin J Nephrol Dial and
Transplant. 1993;1:28-31.

Xu Q, Liu P, Jiang Y. Non-screen paper cassette radiography and bone mineral density measurement in Diagnosis of renal bone diseases of
hemodialysis patients. J Dialysis Artificial Organs 1993; 4:15-17.

Liu P, Xu Q, Wang GS. Clinical Investigation of the calcium and phosphate metabolism disturbance in patients on haemodialysis. J Practical
Internal Medicine. 1993; 13:272-3.

Xu Q, Liu P. Renal osteodystrophy. Intermediate Medical Journal. 1993; 28:10-11.

Xu Q, Liu P, Li J. Significance of three PTH radioimmunoassays in patients on hemodialysis. J Beijing Med University. 1994;26:287-288.

Xu Q, Liu P, Li J, Jiang Y. Effect of Shengu Capsule on calcium and phosphorus metabolism in haemodialysis patients. Acad J PLA Postgrad Med
School. 1997;18:210-212.



MR B E=NETZE EDIEFAAMRSPEREEMmMT (2)
Growing “kidney” functions in keeping with TCM (2)

BB, AR, 3% (Kidney governs bone and BM produces blood )

« 1960-70s: Kidney produces erythropoietin (EPO, {44084 =),
which controls red blood cell production

« 1980: Amgen EPO approved by FDA (thanks to Taiwan-born Chinese
scientist #4331 1-)

* 1990: Advised by Dr Lin, EpoGen was made available to Chlna for
free through a donation through the Carter Centre




MRBEXNBEZE NGRS REMEEMmT (3)
Growing “kidney” functions in keeping with TCM (3)

B & kX2 A& (Kidney is the fountain of youth)

« 2014: Kidneys are the “fountain of youth”,
producing 80% of the anti-ageing Klotho (7i&%)

Lindberg K. JAm Soc Nephrol. 2014;25:2169-75
Wolf M. J Am Soc Nephrol. 2014;25:2143-5

« 2022: A klotho-derived peptide

mimics Klotho function and ameliorates diabetic
kidney diseases and renal fibrosis.

Yuan Q et al. Nat Commun. 2022;13:438
Chen X et al. Kidney Int. 2022;102:506-520

EFEMKE. REEXE
N R EH T



MR ENEREE RINERMRSRERBRMmIT (4)
Growing “kidney” functions in keeping with TCM (4)

N b 2 WHFERZWPFFE RN - “FH5 T -
Rt 69 2 Jir 2 TR B LIRS BN - 578
Kidney essence has its material basis TEPE B 7 T R AN BR T ) 22 70 B

/\”"J:HEZQHJ:QTW%V\J%MH%ZF
Bﬁlﬂ T B AR A O EE AR PR AL o

* ‘G4t =[ (Calcitriol)

« RAGMA R E (EPO)
e K2 (Klotho)

* kﬁ(ﬁ@f{ (L-kynurenine) : ﬁ%&@jﬁ n% 1_3 ﬂﬁ‘ﬁﬂ@%ﬁﬁ ,

B 5 Ik T B L
© EF-IA R B FHLE) P A R

: ‘ : A : Kidney and Suprarenal Glan
* I%Eﬁ (Renalase) ngﬁzlz ) L/Zj'? Eﬁ} ng‘m]‘)_‘ j:F LP HE R~ N | ! T \ d Int?l(’jltf]l FeqturelsGl :
o M I ER (Glucocorticoid) 2 Caeg\

o IR B (mineralocorticoid)
o ¥ EJR R (adrenaline, epinephrine)

Vijayakumar A, Mahapatra NR. Hypertens Res. 2022;45:1582-1598.
Enninga, Elizabeth Ann L. et al. Kidney Int 2023;103:651-65
Dupont V, Berg AH, Yamashita M, et al. JCI. 2022;132:158346.5



SEANEE, MARESS

Kidneys are not only important but also vulnerable.

*AKI (21 B 4515 )
*CKD (1%t BPE )



£ 3k 20714 1=

£ B RBAK) Tt K3EiS 1

AKIF) % £

%, AALIEE A A MBS

Worldwide, ~20% hospitalised patients suffer from AKI,
community-acquired AKI may double the total incidence

AKI epidemiology per hospital admission (%) and corresponding incidence by region (per 1000 person)

=5

|

A . 15-32%

) .

il

.39 per 1000,
1F ‘*&w,::* o ¥
PSSO e
'; %‘\“m ‘Iﬁl ® "G
) R N, e,
‘ i = \"‘-\ .
l‘:"i’, " ‘717—2‘6% : : £
‘” 37perooo _
\w)
5 A

Lancet. 2019;394:1949-1964.



20252R, WRIEHACIECKDIEE #EIKE
RIMESRI: HBWRES. RTRFEEA, HE
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In Feb. 2025, the WHO has designated CKD a global
health priority: High prevalence, high increasing mortality
and a leading cause of catastrophic health expenditure.

Chronic 2016 2040
lung disease
Stroke
Heart
disease
Cancer
Diabetes
CKD
T T T T T 1
o 5 10 15 20 25 30 35
YLL (%)
Fig.4|Predicted years of life lost from CKD by 2040. Compared with data
from 2016, the years of life lost (YLL) because of WHO-recognized major non-
communicable diseases such as stroke and heart disease are predicted to have
decreased by 2040. By contrast, YLL due to chronic kidney disease (CKD) are
predicted to continue to increase and CKD is expected to surpass diabetes as a
cause of YLL by 2040. Graph created using data fromref. 14.

Francis A et al. Nat Rev Nephrol 2024. https://doi.org/10.1038/s41581-024-00820-6

Kidney disease: a global health priority
Prevalence Increasing mortality Catastrophic health expenditure
Major NCDs (WHO)
Cardiovascular disease /
- Ranking
Chromc respiratory disease NS i S
Dlabetes —
Chronickidneydisease | [ITd

Editorial. Nat Rev Nephrol (2024). https://doi.org/10.1038/s41581-024-00829-x
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https://doi.org/10.1038/s41581-024-00820-6
https://doi.org/10.1038/s41581-024-00820-6
https://doi.org/10.1038/s41581-024-00820-6
https://doi.org/10.1038/s41581-024-00820-6
https://doi.org/10.1038/s41581-024-00820-6
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The way forward
To seek inspiration from TCM;

* To catalyse innovation by

integrating TCM wisdom with
modern science.
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Role of metabolism in integrative Chinese medicine

gi () — Nature & life

Healthy gi (IEX) — Health & its defence

+ Yin-gi (BA=): Defence machinery, substances,
barrier, containment and inhibition ([ #1452 £ )

+ Yang-qi (fH =): Active metabolism (&%t 5T)

that drives, excites and increases signs of life




Li Ke: “Where Yang qi fails to arrive, where is an iliness”

ZF 7 : [ASARINt A HMER

2017-06-24 06:51

$iE: RBEMRSMREES. NFEERNEZHKE: BEWRK, ERWE, FETMZE;

FRIASKPBE, #7FA, @mPH, 77FA, &@FE, —ZIAAIR; JARABTIYARMHME, MAEAR:

ARAARZTE. RZTEMERMAES. ~

ZA RILARAEPRERRKIK

1930-20134F » E AR o BAEILPER
AEPERERK > PREEEFESES
LSS KPEAFEY R
WM T KPREARY EFFHN
RN RIS Fr B s - A
KZ=T] # i [ & G R SEMEIR 00 &
£y > ORISR A -~ B
BIETHERRYEZEXERE Tl
KRGzt ESY o BAEZ K E)
JUARWREL S > A RTERE T ERE ~ T
IR I e T R A% R B Tl N 28 B B
a2 o



Yang qi
=metabolism

I GEHFNE > P/ AL
WS . ¥ GEFNE > 16005 G GE
] » i) PR R SFERE SR
“BITC T s AR TR & SA
B, A BEUMBHEYL . N GEHNE >
R 78R AR MR . BIARRETR
WS, SHABARTHENE 15, 4 1.28%:
BT AR R B E R HHAUERE A 5
15, 5 1.28%; BIURRIEARAMENRZA . 5
HARRRIRMZ MRS 95 . & 11.54%; B
SEMAEMETZAR . SHIERAGRRELZ
MRS 855 . N 10.26%; PIAUIREARAT T K
ARNZS . SHAEERIT TRRZ X FE 6
.4 7.69%: ISR AGHN BARE . T

2005 4E55 204555 113 e GE (R E BEZG AR ) 645 -

R

S 7S 2:0] 2 RN S R e 2

£/ R
QLA B R B IR TR 5T . Vil 250014)

Ml SEERE S SRAFEARRATR . s %
A AEME I R 534, W 67.95% . [
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MR &I DAoL o g ARk AR 4l > A TR A P AR 3L TR 41l Bl PR BE s 3%

My research findings: Fibrosis. a disease characterized by excessive extracellular matrix
deposition., is an intracellular metabolic disorder, which is improved by antifibrotics

Zhou S et al. 2020; 10: 19054 Zhou S, et al. 2022;100:154049.
SCie ntific re po rtS Phytomedicine 100 (2022) 154049

Contents lists available at ScienceDirect

Phytomedicine

W) Check for uj

journal homepage: www.elsevier.com/locate/phymed

Proteomic landscape
. . Original Article )
Of TG F - B 1 -IN d uce d ﬁ b rog enesis Antifibrotic activities of Scutellariae Radix extracts and flavonoids: e
. Comparative proteomics reveals distinct and shared mechanisms
in renal fibroblasts
Shujun Zhou ™', Xiaoke Yin ™', Jun Yuan®, Zhitao Liang®, Jingzheng Song ‘, Yunxia Li®,

Shujun Zhou?, Xiaoke Yin?, Manuel Mayr?, Mazhar Noor?, Peter J. Hylands? & Qihe Xu*** Cheng Peng©, Peter J Hylands ', Zhongzhen Zhao ¢, Qihe Xu®"




1. The SCAR hypothesis: Stop fibrosis by modulating CellulAR metabolism

* Omics-based antifibrotic strategy;
« TCM modulation of metabolism.

TGF-1

Intracellular | compartment

Metabolic Maladaptation

(Reduced proteins involved in
citrate cycle and fatty acid

degradation, etc; increased Psph,

Aldh3a1 ¥  Enpp1 A Impdh2 A Phgdh, HK2_and ribosomal
proteins, etc)

Role in fibrosis and inflammation, etc?

Zhou S et al. Sci. Rep 2020; 10: 19054
Zhou S et al. Phytomedicine. 2022;100:154049



JER R FRIICIE B IE Metabolic mechanisms of non-metabolic disorders

Cell death (Zhang T, et al. Metabolic orchestration of cell death by AMPK-mediated phosphorylation of
RIPK1. Science. 2023;380:1372-1380; Zhang DD. Natural inhibitor found for cell death by ferroptosis. Nature
2024;626:269)

Inflammation (Certo M, et al. Targeting metabolism as a therapeutic approach in chronic
inflammation. Br J Pharmacol. 2021:178:2041-2059)

Immunity (Pearce EJ, Pearce EL. Driving immunity: all roads lead to metabolism. Nat Rev Immunol.
2018;18:81-82).

Ageing (Amorim JA, et al. Mitochondrial and metabolic dysfunction in ageing and age-related
diseases. Nat Rev Endocrinol. 2022;18:243-258) ,

Cancer (Gyamfi J, et al. Cancer as a metabolic disorder. /nt J Mol Sci. 2022;23:1155)

AKI ( Barbosa ACA, et al. Dicarboxylic Acid Dietary Supplementation Protects Against Acute Kidney
Injury. JASN. 2023; DOI:10.1681/ASN.0000000000000266)

AKI-CKD transition (Zhu Z, et al. Transition of acute kidney injury to chronic kidney disease: role
of metabolic reprogramming. Metabolism. 2022;131:155194)



IE SS¥£A Healthy qi exists inside

KEFRRNEZY 0 “EABNI
AT T AR e, Al B

“When there is sufficient defence
inside, external pathogenic factors
have no way to hurt;”

“when damage does occur, the
defence must be deficient.”




S5&8#HRFEMAEmME In keeping with modern science

« Hallmarks of Health. Lopez-Otin C, Kroemer G. Cell. 2021;184:33.

o “MEEEMINE I : REEREL  o© Health requires multidimensional
e T s s protective mechanisms to maintain, and
i}%@ig%ﬂ%ﬁg@% %ﬁﬁﬁgggﬁi the destruction of these protective

defence mechanisms is pathogenic.

« Hallmarks of Environmental Insults. Peters A, et al. Cell. 2021;184:1455.

o “FRIBFGINFIIARE HIE ¢ o Environmental pathogens must
PR35 205 K 0 20 i IR overcome the body's defences to
3 A Rl s cause harm.
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But we know little on

ndefence machinery
against renal tubulointerstitial injury
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What should a defender (bodyguard) look like??

* Be there

* Be resilient

* Well equipped & empowered

i * Sense and respond to danger

* Must be tightly controlled

« Cause problems if dysregulated

« Be therapeutic if properly mobilised



enal

Renal collecting ducts:

Afrontline in protecting against tubulointer

N
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cts (CDs) rise to the defence
UKKW 2019

4  Elaine Davies @ElaineMDavies - Jun 5

Interesting thought provoking talk from Qihe @Kidney Research #UKKW2019
twitter.com/docdocmark/sta...

Conclusions

9] n 2 L &

4™ Elaine Davies @ElaineMDavies - Jun 5 v
Qihe Xu acknowledges @Kidney Research funding support before going on to
ask, ‘ where is the endogenous defence mechanism in the kidney, is the
collecting duct a hidden blind spot that needs more exploration? #UKKW2019

) Qa2 L A &
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Experimental Nephrology and Genetics} Special Article

nephron Nephron 2019;143:148-152 Received: June 26,2019

Experimental . Accepted after revision: August 1, 2019
Fl\)lephl‘ology DOI:10.1159/000502452 Published online: August 13, 2019
and Genetics

The Renal Collecting Duct
Rises to the Defence

Qihe Xu

King’s Centre for Integrative Chinese Medicine, Department of Inflammation Biology, School of Immunology and
Microbial Sciences, and Institute for Pharmaceutical Science, Faculty of Life Sciences and Medicine, King’s College
London, London, UK



2.1 The Rain-CD hypothesis

 RA/RAR in the Collecting Duct protect against renal Tl injury;

« Dysregulation of this signalling pathway increases the susceptibility and severity of
AKI, facilitates AKI transition to CKD, and promotes CKD progression.

A. The CD is ideally positioned to
protect the entire TI compartment

B. RA/RAR protects against Tl injury

by regulating gene expression in PCs

NZ

@P Vitamin A]
I
[ Retinaldehyde ]

}

Retinoic acid (RA)
RXR RAR

(RARE)

!

Gene expression

}

[RA response elementsw

Defence & protection?

Papadimitriou A, et al. Sci Rep. 2020;10:16683
Xu Q.. Nephron. 2019;143:148-152

Wong YF et al. PLoS One. 2012;7:e45725.
Wong YF et al. PLoS One. 2011;6:e16770.



J?.E‘,ﬁﬂa:ﬁl‘Wei-defensive gl protects from outside

BN Z AT R B A -
KNG - RIX - BEEASY A= STk > DEERKIY; o7

 PECs are the overlooked parts of the
wei-defensive qi (I1.%) of glomeruli —
EC, MsC, Pod are well-studied.

« Wei-defensive qi circulates diferrently
between day and night — the PEC
biology deserves investigation.

PVRE » SRHEAG B~ TR RAEWE
H A b R 2 IR 5202344 F 55 3855 25 4101,
https:/ /www.sohu.com/a/691627649_121119379
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CATALYSING INNOVATION . . .
Website : https://www.kingscicm.org/

https://chinese.kingscicm.org/?p=1679  https://www.kingscicm.org/?p=1588

CHETEZRESHEDZFI) The King’s Centre for Integrative Chinese Medicine

HE BB BIF SHARING * FUNDRAISING + COLLABORATING * INNOVATING

5= EmmmE | mESES | B 8% BRS®M ENGLISH HOME  SHARING  FUNDRAISING & PROJECTS | NEWS&ACTIVITIES  PEOPLE  PUBLICATIONS  CONTACTUS X

BANEAYHRNERERSHES S Integrative Chinese Medicine Research Shines Again at UK Kidney Week
2025465120, BEEREYAES. REEHAEETUSSRTAESHENEE. 120 TF, HBEXETHE on 10tM-12th June 2025, the UK Kidney Association Annual Conference 2025 and the UK Kidney Week 2025 was
2 ?Ei)‘(’ 847 #ﬁﬁ?ﬁ%ﬁﬁﬁ?ﬁﬁi%ﬂ@?%ﬂﬂﬁ%ﬁimgh ﬁfﬁiﬁé%ﬁ"'&dﬂ?ﬁﬁﬁ’é?J:Eiéﬂ]ﬂﬁ!?f'%ﬂ& successfully concluded in the picturesque coastal city of Bournemouth. On the day, a workshop proposed and
@ﬁﬂﬂﬁiﬁl-x&ﬁﬁq]gqf?m, e e B A f;@fuﬁﬁéﬁﬁtﬂgza’g‘#%‘—‘iﬂﬁ” WeHEl, HART organised by Dr. Qihe Xu, King’s College London, featured his latest research findings. The workshop focused on the
H—EEENER ??%@iﬂ@ﬁﬂ?iuﬁiz—mﬁ%ﬁ%ﬁ?ﬁlﬂ'iéﬂﬁﬁﬁﬁgﬁ% (Kidney, Resea’rch UK) E’\J"Iﬁ'lﬂ%ﬁﬁ}] role of parietal epithelial cells (PECs) — the “bricks of the glomerular wall” — in kidney health and disease.
RIE12007-2009F LIRBIZEERESH—PEAMARNE LINE, AEREIE. MSERS THER-FEEREEL Scholars from Beijing, London, OxFford, Cardiff, and other regions across the UK engaged in lively discussions and
RIS M EAATE. WIRE (GERANRSEATERHROEITLE) MRel2Kng's CICMERET Eit, £iY reached agreements for further collaboration.

HiE, RELSESRECIRN TEIREELF A EREBREARMNIGREIFNSETR. . y . . . L
The workshop was sponsored by Kidney Research UK (KRUK), UK's national charity dedicated to eliminating kidney

MREES. DSELIHAR, SHE. M. 523 HR@eErisES? SusEEfdaRE: diseases by supporting research and innovation. Dr Xu was awarded KRUK's first ever and sole grant dedicated to
Chinese herbal medicine research in 2007. This project paved the way for Good Practice in Traditional Chinese

Medicine Research in the Post-Genomic Era (2009-2012)—the First ever and sole major EU-China collaboration under
EU'’s 7th Framework Programme dedicated to traditional Chinese medicine (TCM) research—and King's CICM. During
the Conference, Dr. Xu and KRUK colleagues discussed the prospect for King's CICM and KRUK joining forces to

promote innovation in kidney research and care through an integrative medicine approach.

How can TCM theory inspire modern nephrology? Read the following workshop report to find out:


https://chinese.kingscicm.org/?p=1679
https://www.kingscicm.org/?p=1588
https://chinese.kingscicm.org/
https://www.kingscicm.org/

2.2 The APEC hypothesis: ALDH1A2/RA in the Great Wall of glomeruli

ALDH1A2-mediated retinoic acid in PECs defends
against glomerular and tubular injury and its
dysregulation has detrimental effects on AKI and CKD.

A. Aldhla2 expression is enriched B. Aldhla2 is a key RA synthesizing enzyme
in human and mouse PECs

Ral Aldh1a2 RA Effects on
Retinal- E—— A"';Lar‘{':;RA’ RPGN, MCD,
dehyde 9cDHRA? FSGS, etc?

1 1

RA-dependent functions
(autocrine and/or paracrine)

Single-cell RNA sequencing data locate ALDH1A2-mediated retinoic acid synthetic pathway to glomerular parietal epithelial cells.
Liu WB, et al. Exp Biol Med (Maywood). 2024 Sep 18;249:10167.



https://pubmed.ncbi.nlm.nih.gov/39360029/
https://pubmed.ncbi.nlm.nih.gov/39360029/
https://pubmed.ncbi.nlm.nih.gov/39360029/
https://pubmed.ncbi.nlm.nih.gov/39360029/
https://pubmed.ncbi.nlm.nih.gov/39360029/
https://pubmed.ncbi.nlm.nih.gov/39360029/
https://pubmed.ncbi.nlm.nih.gov/39360029/

£ 1% Conclusions

L PENR S A EARE > {HA 1. TCM and modern medicine observe
Z IR o X A iR ER A = “kidney” from different angles and
VS ) e B e B A T R o share common ground for integration.

2SR BRI o EEPG 2. ICM emphasizes studies on defence
ERELHIRIRT7E A S22 IE  and metabolic mechanisms, which
SRS TR 0 IR B IR ~ ZiEisE underlie Healthy qi/ Yang qi in TCM,
R 7348 o in catalysing medical innovation.

»

3. DI EZ AN o KIBABEE > /DR 3. Seeking inspirations from TCM,
ik > AP EGEENHHEMR  making bold assumptions and
7 EZ A 2R TR verifying carefully, ICM will bring about
new breakthroughs.
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kg5 E, 55!
Thank YOU for your attention.
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