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T3 I Im e jo R W K AR B A o 2 B

g B FRAT LI R P
Fico P LFEFFFLMFE KR
#3
¥ % (Pneumonia) & d 3 F o RHIF SR LA el wF A 2 E R e
i AR T A e SR o R B R R 1 s IR F o
KR ARy o BRI A 4 LR R AR R B R OFE LR
BT A B LB WERES A b & [1,2] 80 ERWEINH B (LRSS )
MR R R AR S B R~ B B4 R B e e TR o Ja R L e 5N
A &P L Bl s R BeE AR R B R B R R R o & S £ L
o - I PO Y BAR o ERRE G et 38 57 £ e (Adult respiratory
distress syndrome, ARDS) R| § /& 2 2 & > ARDS Jifcd & JpIL 1 5 W 0p 3 e 2
Mo B S b AL AR ERLF T 0 FIFEIRRER R E IR R A 2 o @ IR
RPHERSERET RPEB] SBLFH FRwE  pd ol F 5T A
Yoo B¢ T E AR AR R FEF § 05 SARS CoV-2 54 314 %% L & ARDS >
Rkt ARDS B W i A f Fomsisf S 0 &FTE SARS CoV-2 i d 315 et

22 ARDS #7405k = 2 AR L B4 T 7 P o

-

FF i dm e WA b hin R R4 B

& & i% fn%s (Mesenchymal Stem Cells, MSCs) = % # ic fmfe » ¥ g ¥ 8~ g5 ~ 7
Ho G SR L X s B Y odp i kT £ o MSCs FI1H B X sl B
FrplFd 2 R AR AR inR Tr A E 30 2RBL o MSCs £ T i g L
BB TIEY > A FF TSR PR AL E A R s iR ime R
FRAEFFNRAFERBR [4,5] AW EORRE - BRE A2 g g
& I AL (HLAmatch) » J 27 MSCs &3F § A iRl in ¥ 25 8 R4 - B 3
SREFIF LB EY o Ao AR M SN eI o oI AR R
2 MSCs ¥+>25% X 2 ARDS /ok ey ¢ B < 73F3t 0 B iohdcy B o
2Xm % #m MSCs ’itﬁua?t:)i:fﬁs PN st F e o - B FEH U4 H AdRk P sk
ek o Bldrhm e H AL - R~ A R E SN R EFHE o7 F mﬁ?}& R
BRI e i vk

i e ehz & 34
MSCs 2 &= <~ #it 5 P ARAEREG (Bl-)[6] - pAiRE2 F L Rm%eF]|+ 2 4 L&
ESRE- 3 EAR RN S S LIRS RN G R ER S RN R
Jo g 4 R T enif gy L F] S R Y o MORT R L F]F R iE# MSCs A 4 MIP-
3
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la/B ~ CXCL9 ~ CXCL10 & i T cell [7]; ™ kT IL-6 s 8¢ B F iz mbe &4 Ml
2 E it [8] 0 %0 T @40 MSCs &% MoK T b L FF 0 0 - A
VUERE R B F AL e R 2 i i MSCs qp p A RE R LA £ FF s e
W

RS IS ’;ﬁd ﬁé'& kA - ek 0 MSCs i B p A 0 55
+ B2 (PGE2) PRAR N ETFF E AR F| S [9] 0 4o PGE2 sy it g b3
VEGF % "iﬁl? e S AT gl vein e B 2 HPR s A it
Bie M2 Eriimie 22 & T e g 4 (B =) [6] g_k% bk 1850 MSCs 8 p A
WEF Foanlto RS- A i MSCs il A 2 £ &4 F (4 [FN-7 ~ COX
2~PGE2 4r IDO) &2 jigdk B ¥ cnimPe 4p 3 18 % LR g”;;/J £ [7,10] » & ¢t o
A P MSCs 2 fp § A MBEH=Z XA BHN i A S REY o TR
T H yr-}%f P o

Y

N

) 1"‘

oA

Cell-cell interactions PGE2
Effector T Cells
O (J CCRS*, CKCR:» :I;:ﬂacrcphage T
P (3 Dendritic Cells
0@ Pty IEN- Y/ g vunnee Q—é@ Nad’
. +Low level TNF-a
4’!,5'? IFN-y/TNF-a ?
stimulation
S ' e . =
(-] 1:_'65 =
Pro-inflammation ) l
Anti-inflammation < k +L-6 Mo
+High level | X @ ‘%‘:‘:‘, IDo/pGe2 |L 10
16 Q \eﬂ"\s 1 IFNy/TNF-a | & — a
“@1“‘0‘?6 stimulated cCL-18
2 & o° e
._’IL = a‘ < A G N ells M2 Macrophage D‘“‘!ﬂtlc Cells
T reg Cells TGF-B/PGE2 CDs6* CD206*,CD163* Cnas
CDA*CD25*FOXP3* ccL-18 | IL-10 I-10
Cell-cell interactions IL-10
J—/\ 2 )] » 2 . 272

Fl- B fizin% 280 L5 F fuihpre (7 [6]

Cardiomyocyte
Arachldomc o VEGF, bFGF, apoptoss
Y Dendritic cell
EP2 differentiation

Cox-21 A
| Renewal & PGE2

- PGE2 M2 Macrophage
PGE2 TGF-B/ polarization

synthase PGE2

b\;,f\):\v 3;52 a: : Treg cell

proliferation
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#7% & & % SARS CoV-2 4 #7314 cnf § /& B A }2.0% 3 22 ARDS = SARS CoV-
2 },ii—a- a -@ Gt AT A ARG T HE B o d i owE LR FRE o

EE RS EOTATE O L OF B R 2P 0 2 2019 & AR R A 2%
ko B%i SR ARF NI raahm ARz 0 RS EHITE I L sk A
B EFEERE LD RBTRAFERA LT 0 B R ATE R Lis R REA L Y
MSCs i 7 i L5 5 & Ao R 0j sxicf =2 (R=2) [11] o Tk 087 3 BT 65 AT
FO LR F Ry AE MSCs {8 14 % > BRI & N B L F]S R AR BT kg
FrRR (2] V- BRAFL N 0 FIEZ AT MSCso *tw R i BT R
WA LA e m i BR WD A R [13]5 0+ § A3 g4 iR lee ip e i
W 2 TRk sk ® 0 SARS CoV-2 s #ralaf chime ek b [14] - 55 & 1
it iy 7 50 MSCs it % 2% . 2 ARDS [15,16] > e 2 ~ £ w7 7 % 2 £ 3 MSCs
¥+5E 02 ARDS 2_ 7 3% o
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B
i SARS CoV-2 fid A # 23kt & 3 R FE RN k> M nF R B E 4o b
FRDFF P FROFS G e FATE R LOF R 2 BRI 2530

(o]

PR B R R A 0 LT SARS CoV-2 i A M en®fEE R 0 BT A E
i a o BARAFFR T o SE AR~ o RS HIATE R L R

=
Mot e T E R RE FORE o AN G T ] 0 4B 5 MSCs 305k 2780 W en
B LEFRFFHFHA 28 MSCso HE A RE B2 i7hmie 2 i

VAR NG £ P

342
Fajgenbaum DC, June CH. Cytokine Storm.N Engl J Med. 2020;383(23):2255-2273.
doi:10.1056/NEJMra2026131

2. Kim JS, Lee JY, Yang JW, et al. Immunopathogenesis and treatment of cytokine storm in COVID-19.
Theranostics. 2021;11(1):316-329. Published 2021 Jan 1. doi:10.7150/thno.49713

3. Matthay MA, Zemans RL, Zimmerman GA, et al. Acute respiratory distress syndrome. Nat Rev Dis Primers.
2019;5(1):18. Published 2019 Mar 14. doi:10.1038/s41572-019-0069-0

4. Phinney DG, Prockop DJ. Concise review: mesenchymal stem/multipotent stromal cells: the state of
transdifferentiation and modes of tissue repair--current views. Stem Cells. 2007;25(11):2896-2902.
doi:10.1634/stemcells.2007-0637

5. Mas§, Xie N, Li W, Yuan B, Shi Y, Wang Y. Immunobiology of mesenchymal stem cells. Cell Death Differ.
2014;21(2):216-225. doi:10.1038/cdd.2013.158

Mishra VK, Shih HH, Parveen F, et al. Identifying the Therapeutic Significance of Mesenchymal Stem Cells.
Cells. 2020;9(5):1145. Published 2020 May 6. doi:10.3390/cells9051145

Ren G, Zhang L, Zhao X, et al. Mesenchymal stem cell-mediated immunosuppression occurs via concerted
action of chemokines and nitric oxide. Cell Stem Cell. 2008;2(2):141-150. do0i:10.1016/j.stem.2007.11.014

8. Bernardo ME, Fibbe WE. Mesenchymal stromal cells: sensors and switchers of inflammation. Cell Stem Cell.
2013;13(4):392-402. doi:10.1016/j.stem.2013.09.006

9. Lee BC, Kim HS, Shin TH, et al. PGE2 maintains self-renewal of human adult stem cells via EP2-mediated
autocrine signaling and its production is regulated by cell-to-cell contact. Sci Rep. 2016;6:26298. Published
2016 May 27. doi:10.1038/srep26298

10. Krampera M, Cosmi L, Angeli R, et al. Role for interferon-gamma in the immunomodulatory activity of human
bone marrow mesenchymal stem cells. Stem Cells. 2006;24(2):386-398. doi:10.1634/stemcells.2005-0008

I1. Li Z, Niu S, Guo B, et al. Stem cell therapy for COVID-19, ARDS and pulmonary fibrosis. Cell Prolif.
2020;53(12):€12939. doi:10.1111/cpr.12939

12. Leng Z, Zhu R, Hou W, et al. Transplantation of ACE2- Mesenchymal Stem Cells Improves the Outcome of
Patients with COVID-19 Pneumonia. Aging Dis. 2020;11(2):216-228. Published 2020 Mar 9.
doi:10.14336/AD.2020.0228

13. Liang B, Chen J, Li T, et al. Clinical remission of a critically ill COVID-19 patient treated by human umbilical
cord mesenchymal stem cells: A case report. Medicine (Baltimore). 2020;99(31):e21429.
doi:10.1097/MD.0000000000021429

14. Cuevas-Gonzalez MV, Garcia-Perez A, Gonzalez-Aragon Pineda AE, et al. Stem Cells as a Model of Study of
SARS-CoV-2 and COVID-19: A Systematic Review of the Literature. Biomed Res Int. 2021;2021:9915927.
Published 2021 Aug 25. doi:10.1155/2021/9915927

15. Wilson JG, Liu KD, Zhuo H, et al. Mesenchymal stem (stromal) cells for treatment of ARDS: a phase 1 clinical
trial. Lancet Respir Med. 2015;3(1):24-32. doi:10.1016/S2213-2600(14)70291-7

16. ChenJ, HuC, Chen L, etal. Clinical Study of Mesenchymal Stem Cell Treatment for Acute Respiratory Distress
Syndrome Induced by Epidemic Influenza A (H7N9) Infection: A Hint for COVID-19 Treatment. Engineering
(Beijing). 2020;6(10):1153-1161. doi:10.1016/j.eng62020.02.006

= o



ziz P RS BTl vzte=%%=# Sep202
PHARMACOLOGY NEWSLETTER

[ &4 #70-1])

A E AP M LT s R OB & anti-VEGF B ¥+ FF
PEA BT s E G
P i@ J,%ﬁ?—k?%?ﬁi M3 s

wRE Y R T E804p M LS s % (Age-Related Macular Degeneration, AMD) £_60 # 12 F =
EAAP DL & RF o Jpiizto P AMD ez 4 85 87% > @ 2020 £ > 23k pte
LFARELIIBA R T AMD(1,2)  AMD 3 & AR N0 oo sadB o f s R AR IR T {5
rmkl PP L GARERR T ERRE S A BRERETARE Y o c AMD R A S Ec i foiRiEA
Al > e AMD A= 83 F T mopk > £ ¥ L AMD A > £ § kA5 AMD 785% -
90% > @ H FH AL NT A5 7 fg 0 A 0 FEIFRL IRk (drusen) o ot b o IR €3
ALY LN & ;m*?eé] _rm? ;%%i R ILE T %ﬁ;ﬂa_é} (Bruch’s membrane) # 5 > i&m 31
AT B L R R LY k2 o Bk i ﬁiftﬁﬂ’ PRI § iR R Sk R H 4 (3) 0 iR
B AMD #e7 F Lo % 9 ik AMD B n10-15% > % s F TS 6 B L 4
a’%ﬁﬁﬁiéiﬁﬁ’?ﬁgmmﬁW%4 i E R AL F IR L R AR
FE AL e ERN N RS AR A A M o B AR I Al B W i
FARE RGN E A LA G)(B-) -

Bl- >~ & FRpfes AP LR mRILEF OARER A DEE (S) -

Tk in gk > i

Boan @bt b oo AMD 97 584 5 F SHnh U R BA LR o F MR A R EREGR §
Z koA Fid oo SEAGR T A AL S 810nm eug i bk > 1k A Fehs VR F AR (6)
ke 4 FyE K% B R ATR # 4 visudyne 14 % B iz b kiR (T 5% 0 Visudyne eniTH g § ]
o 7 KR REAM SR AR S o d RTA L F § 7 MR ACERARLAE > P
visudyne ¥ M EH AR E ARTE L B P o HT KRR 689nm g i Sk BB st o %é—y(v’ax 2E
B4 AL BABRPAEF I A wwwisg EETD.T RETF TR S § TN
FR e R R R (T.8) 0 BH LK A s ?ﬁ'm)%“}% VIR frp g A R EH R o F RA
Kz A& Kﬁk@?ﬁ“mﬁ FroT g iy & j\hi;%AMD LfﬁF‘rmE‘-f*Z—: e Py i S CRE~
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Fuhblished b The FPharmsas ical Society in Taiwan = i 5y
P 4:2 §F M 4FE X o et P B R EF FI0LNF 4 AL iAMDI}%T 'R T
FEER TR, - §EA A A5 i L R ETR gﬂﬁ_ﬂ$¢€iﬂ’?ﬁﬁé
d hrsldeeny T o BILAMD R F 2 g A AT L F 0 AR DA N AL AR § AR
= # N AL 2 £ %5 (vascular endothelial growth factor, VEGF) » VEGF § & x ¢ i 3 {3 4e 1300 5
A GBS L PR BRF KRG T 0 42 UL RAATI L 28 20 $RAMD 4
Flpt i B A SRR R R A EET L fEATY w F G 2 2T 0 RE FlIs AMD gk (9)

Vascular endothelial growth factor (VEGF) P %+ %}

ﬁ%%ﬁﬁ$%%m’ﬂﬂwﬁ/%fVHW%#im%ﬁ4L?HAMD&im“&&$
A o TERS RAS &4 DR (10) 0 B L %#ﬁpméw%ﬁﬁl~ﬁ4mﬁ
o H P & 7 pegaptanib, ranibizumab, bevacizumab £ #f F|fis £ » anecortave - Pegaptanib : - f& %
B e polyethylene glycol WAL A #&ﬁg L LS s ke AN A e 2 £ F)S
& 4| VEGF &2 v e X B & » &m FrRTe ¢ 2 2 B E44 & £ (11) - Ranibizumab
- i g p L2 R TS A (vascular endothelial growth factor A, VEGF-A) ¥ kgl & £
¥ A % VEGF-A th#r3 A28 5 #3 B @8 {c4 > § ranibizumab & VEGF-A % &1 > € [
WmEAﬁ%R@@%’mAWVHERIKVHEKZ%@’@m‘ﬂ%ﬂm;L?mﬂ$ﬁ
% FniE* (12) - Bevacizumab /% humanized P8 k4748 » ¥ & VEGF-A % & » ¥ 2 $ri]
VEGF & %X fenig & > @@ prf|iTd § 2 % (13) - Anecortave £~ BT AR & > 7 jgd v
FIFUF o KPR AR AR EPMALRTF]F (14)

Anti-VEGF agents Mode of action Molecular  The phase Il trail Year approved by FDA
weight (kDa)
Pegaptanib 28-base ribonucleic aptamer 50 Vision trial 2004 for wet AMD
Ranibizumab a monoclonal antibody fragment 50 Anchor, marina, pier 2006 approved by FDA for wet
(Lucentis, Genetech) (Fab) derived from bevacizumab (wet AMD) Ride/rice(DME) ~ AMD 2012approved by FDA for
diabetic macular edema
Bevacizumab Humanized anti-VEGF mAb, specific 149 None for eye diseases 2004 approved by FDA for
(Avastin, Genetech) against VEGF165. It was first used as colorectal cancer
an adjunct treatment for metastatic
colon cancer
Aflibercept (Elya, (Regeneron Recombinant VEGFR fusion protein that 115 VIEW 1 and VIEW2 for wet 2011 approved by FDA for wet
Pharmaceuticals) VEGF-Trap  binds VEGFA and B,PGF AMD AMD 2012 European Medicines
Agency approved for AMD
KH902 (Chengdu Kanghong A humanized fusion protein that binds 143 Lamp, phoenix 2013 approved by cFDA for
Biotechnology Co. Ltd) all forms of VEGFAVEGF receptor 1 wet AMD

and 2 and the Fc portion of IgG1

AMD age related macular degeneration.

fE% o roupe S AR R G s 6 P 1‘51"*’51 FHLE
G e RAATL F A S e Ak R LG ke

’«H"
H 4*‘ 8

FDA food and drug administration,
Bl= ~ B =44 AMD ¢&hanti- VEGF £ 3+ (15)
B3
EFAAND AT BT E Sk f R L) LTS F R R EN L

o R e R R L R L 4 R IS B e BRALNAT PR

Lo eRISROERY Y RPN A Y iTE fﬂ—"f EVRREAE LA i £ - (RDE I Lt g
B LT E A S L 3
—;E

8
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Davis MD, Gangnon RE, Lee L-Y, et al. The Age-Related Eye Disease Study severity scale for age-
related macular degeneration: AREDS report no. 17. Arch Ophthalmol 2005;123:1484-1498.
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2021; 385:539-547.
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Singh RP, Kaiser PK: Role of ranibizumab in management of macular degeneration. Indian J
Ophthalmol 2007; 55: 421-5.
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CHRBRAET R BT ZEFE RN
ERACEIGFE i agh Y c BLUPTR F 220

& % B (Heart failure, HF) = X325 £ B4ph 30 s - A2 REDE L HA > A P o 2
£ R+ 57 2600 § ’\/z?;'u’i‘“%mrﬂ% Flpt oo R B RE > ﬁ'ﬁ“ ARERERE - < ER o 3
@Z]fi,%.f"if‘.éﬁ—r P EE TR B »:%4%5),%55 I AZHE 40000 F Ao B s R B A AR

A YA BT SR B AL W o R BN LA )?:F EO & AT A d N R
CAC R & I R Sk U N e AR R ﬂm)?a?%ii EE)%—;M = ] 11 & (Ejection fraction, EF)* i
T g ,ﬁﬁ,éﬁeh] AR L e BT A o F K R F R FE R ol
WEiE o~ R AR F gk e ’#"i»"’%'f'b‘i LS 5085%"‘?@\"‘\’1*’~ﬂﬁ9$~i‘“‘%}?p‘
A (HF with reduced EF, HFrEF) z_ . ﬁsﬁ]:'!.? BEE T i R AT 20%-30%° - "f L i SR
{»ﬁﬂluﬁﬁj:‘:ﬂl Ehdm@iaf Ty ginitpl U’.\,J BB TR - BTN E -FE R u(Renin-
angiotensin-aldosterone system, RAAS) o & & #) RAAS fljr2. ™ § i@ = o ihm e gt 2~ oo iole gk
Ao < 2 B4 £ % (Maladaptive response) 0 I ¥ B %J MEF A EEREE Y T

% B s B in‘,l—J]'f"’«LIi}’irIi CHEERHFE LR R AR A FEF 0 F Y o2 iR LG

{4 E &

by
iﬁ?:ﬁa

IR = S R
poan i h R g T OB R R A G ARk (1) & B REE R B pE A

(Angiotensin converting enzyme inhibitors, ACEI) (2) = F & ‘fﬁ'% ¢ §8 3 4] (Angiotensin-2
receptor blockers ARB) > (3) fg 7 fk #5+u#|(Aldosterone antagonists > (4) B-F2 %7#%| (Beta blockers) °
(5) {17k (Diuretics) » (6) E 4% ¥ # 5% #4r Hydralazine » (7) 3 <44 Digoxin & % o Ajnf *
Birin A & ARy R BORRE BE o BRI R A - e - A oo AT B LR
uﬁﬁkmﬁﬁbﬁazﬁaé%ﬁumﬁﬁ\%¢Mﬁﬂﬁ@ﬁ\ﬁ%w%ﬁﬁiﬁﬁéw%

EHE LSS BHR -

TR LRGSR R

TRETRA T L ESF AL S ATH A AT B R AR S ARk RS
/gﬂ;Zji’;'\:‘ o—rﬁ;;—“r_ﬁéﬁ‘ﬁé |37 A K7 R }"%%73%&%/?}%—5 A
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SGLT2 inhibition and cardiorenal protection (benefits independent of HbA, , BP, weight, eGFR)

Afferent arteriole
D } , B
né
4 7 = . Potential mechanisms

Direct effects * Improve ventricular loading conditions:
on NHE Afferent arteriolar dilatation - Diuresis

fIntraglomerular pressure - Natriuresis

il gllcoseicopanole - Afterload reduction

| Myocardial | Beta-hydroxybutyrate
energetics (ketone body)

—
‘ S * Myocardial energetics

) ( and metabolomics

| Aterload BE ) )

¢ Direct effects on myocardium

SGLT2 inhibitors cause .
afferent arteriolar * TGF and reduction in IGH

constriction

Adipokines
EAT

Fibrosis

| LV wall

stress

Diuresis,

| Preload natriuresis
glycosuria,
| proteinuria

ATP = adenosine triphosphate, BP = blood pressure; EAT = epicardial adipose tissue; eGFR = estimated glomerular filtration rate, IGH = intraglomerular hypertension; LV = left ventricular;
NHE = sodium-hycdrogen exchanget; SGLT2 = sodium-glucose co-transporter 2; TGF = tubuloglomerular feedback. Source. Verma et al. 2017.% Adapted with permission from the American
Medical Association.
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(Excitation-Contraction Coupling, EC coupling) ® ik 12 (Phosphate)$# *x 22 ATP -k f% » & 793t §-v
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Hydrolysis of
ATPto ADP + P, i
myosin head rotates w ADP-P, state

into “cocked” state/_’_,
ATP binds releasing S o o _"—")

the myosin head from

the actin filament 4 [ , Myosin head
1

binds to actin \‘4 \J Omecamtiv mecarbil:
filament w — increases the entry
g rate of myosin into
the tightly-bound,
force-producing state
with actin

Weak-Binding

P, released

4 Omecamtiv mecarbil:
— increases the number of
“independent force generators”

Force production (myosin heads) interacting with
ADF released “more hands pulling the actin filament
the rope”

'} - Myosin head

W — Actin
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(3) z F148 B v B (Gene related treatment) * z FI4p B i © BARZL S 857 5 A X Mp min R AT H
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(dose-dependent)
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