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The concept that, the immune system contributes to hy-
pertension has been of scientific interest in recent past
with the hope that interventions in the immune system
could offer hypertensive control to patients not achieving
control with the available treatment options. This study
explored involvement of the immune cells’ activation in
the kidneys in the development of hypertension. Hyper-
tension was induced in male C57BL/6] mice by use of an-
giotensin II (1000ng/Kg/Min) delivered via mini osmotic
pump for two weeks. Blood pressure was measured via
tail plethysmography. Results showed significantly ele-
vated blood pressure in the group receiving ang II and
taking saline. Flow cytometry detected macrophages and
CD4" cells were elevated in the kidney in the hyperten-
sive group. Kidney immunohistochemistry with F4/80
showed increased macrophage concentration in the hyper-
tensive group. Trichrome kidney staining results showed
increased fibrotic areas by hypertension induction. Deple-
tion of macrophages with clodronate led to decreased
blood pressure. This study revealed that macrophages are
involved in hypertension development and could be a tar-

get for therapy in management of hypertension. (COI : no)
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Jocr, S RRER], REMFEZ N (VIR K A IR A A A
O HER A A AR EE P AT AR )

DO R BAZER, TV F » il (PF) 1280w T
X, TRPM4 F % 2V ORBEE Th 5. RIEMDSEI5E
TRy 7D ) MR o THE Sz TRPM4 O R
& (E7K, Q854R) 1%, [HEAEIJCHER] oM EEZRT I LA
WEXNTWS, LaL, ZoOWERED LS ICRERE
FlERIFTONIONTIE, LA ESZ N,

COHIZDWTHLPICT 5720102, BFEE T,
TRPMA4 F x 2V OZERAR (E7K, Q854R) 22w T HA L
PloEpyEE E B EFT VY I 2L —Y a YERHWTHRE L
7. TRPM4 2544k (E7K, Q854R) # HEK293 Al 13 A
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L, A4 <4 v v E i g ik a LT, F v
ANV ORI BT 2 B & Ca? A % 58 B IS
FHMIE L7z =T 1 v ZIRATOMER, ERATIIE AT
i U CHARBCIRIE O Rt M 253 L CIER LT b Z L
HorE ol Tz, BHONTHEEK% PF 0Ll
EFIVIHABAR, ¥ Ial—Ya v EiFofiR, TR
T v AWAGE & HEROAI —PEARIN$ 5 &, BAE(RE
DFEMIZFTH L, BEEROSZ, WY, Mah ol
M BAEERRE D LA 2 LS S, Thels
%, Langendorff #Ei .0 EFWMIZB VT, LHNIEHIA S PR
WHEARI 2 T 2 5 2 B & & THIE SN B LEMARIEIRA
® TRPM4 7 v A VOG- A2 BEE LR, 2h i Ry
VSRt YA

IS OMED S TRPM4 #AkIE, MR ERORE O
B2 O T LEUNEIROEEICBOWTHRERETHL EE 2
bz, (FIBEHE %L)

—fi% 13. &8 IncRNA (C & % B AREE{LE B I #5481
2WVWT D&

5 KB (WuChia-Hsien), H1 Wl (RRRFRFBE
BE B 3 AAAR A SRR PR R A B )

BRI LR U IR IS R AT D 2 DR T HR O 1
fEZoTBY, BIRMALOERIZVEORETHS. Kk
B2 BRI L 72 iR S B IR AL o S R RN IR
THBD. L Lads, BIREIERBOWRICIEARS
AFHTHY, SIOLIZBHEOHENEZIN TS, )
IREEAEDFEAERRO—> & LT, MENREEED R EH %
Fohd, FHIZ, BIIREELAF R TR OELNIIZ XY,
MAENEOMBEW2SHE L, #EiEEESRIIGEZ %2
LRl menTws, e HBHICRELAEH Y ~
a—74 2 (Inc) RNA % in vivo B & 0¥ in vitro {2 TXK
HSE2Z LT, BIRIEILAER AR S, &R GE
DRSNS E AL S51, WRENEE TR
FENTCLE, BIRBEALATZF08IC TR S LT A TR
KT 2855 ENERE LD L EMET AR
IncRNA I2 X o THEBEIN TV AWREMEZH L Ik -
7o. B51Z, 7u—HA X MY =% CHIBRE % %
Br L7268, AR IncRNA /v 7 &7 12 &0 MR Ay
322 R TE. U EOKEDLD, &RIncRNA
ORI AL O M H R E 2 /- LT, NREREREICR
WEEE G 2, BRI LOBIEEZ IS S Z LTSN
7o (FIsAMHIC % L)

—fi% 14. Activation of the cholinergic anti-inflammatory
pathway by GTS-21 attenuates LPS-induced acute kid-

10 B45 Vol.86, No.2 (Pt2) 2024

ney injury in mice

Yang Aobing, Chia-hsien Wu, Tsuyoshi Inoue (De-
partment of Physiology of Visceral Function and Body
Fluid, Graduate School of Biomedical Sciences, Nagasaki
University)

Sepsis-associated acute kidney injury (S-AKI) is a com-
mon complication in hospitalized and critically sick pa-
tients that is linked to a very high fatality rate. The cholin-
ergic anti-inflammatory pathway (CAP) is a vagus nerve-
mediated reflex that suppresses inflammation via o7 nico-
tinic acetylcholine receptors («7nAChRs), which has been
reported to exert a protective effect in a variety of renal
disease models. Here single cell RNA-seq targeting the
spleen were employed to determine whether a7nAChR
agonist GTS-21 activates the CAP, while RNA-seq target-
ing human renal proximal tubule cells (HK2), pre-treated
with LPS and GTS-21, was utilized to identify important
genes. The results demonstrated that GTS-21 attenuated
the severity of sepsis and renal outcomes by activating the
CAP. GTS-21 also reduced the expression of cytokines and
chemokines, including CCL20, a potent chemokine attract-
ing macrophages, accompanied by a decrease in the num-
ber of infiltrating macrophages. Collectively, our results
provide new evidence that GTS-21 has the ability to at-
tenuate LPS-induced kidney injury, suggesting that CAP
may be a promising therapeutic tool for acute kidney in-
jury. (COI : No)

—fi% 15. [E XM R OB IC K 2 S RETEm
TEEETILYY AN

FlSBRRERY, B RE: L W REHFRZ (R
W5 279 B EF SRR - BHSHER MR 80, PRI RF K
R ER SR SE AR A T FE AL PN B e 2R L2

R B ICHT A U RERO G IHED O & D
W, BATRRBEE TREED D D, BN E 22 EbH 5.
COWETHEDKHK L LT EFSEFLION/EZOLND
A, RPZBCIESEDVELLADZALIEIWSLNIH->THE
57, BANZBHREOHE DL, TR h = X LfE
D 72O\ B e T BE B E 7V O HE L
EZ L. Al BRI & 2 7o~ o 205 itk
% (bronchoalveolar lavage fluid : BAL) #f##T L, HeF
BEBIET N E L TORMEITOWTHGET L. ik
<7 ADHHEO K 8Gyx6 H I D b — & )L 48Gy O B4t
MBS 5. PG 1 BRI AT 95~ (6mg/kg)
% BB G5 DAL EHE O BRI &, AR 4%
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55 % WG, BN 2T bTEBOATI T Y Fu—
WEEZER T 5. 510, BUFBHMATE 1B CTEHG$ 2 7
L, 1y HCHHIiS A 8% MBS 5. 5Fi H 2 BAL % [[IY
L, FACSICTHRERP OMFhEk 2 WoE Lz, K2R G
ZHFTwARVI Y b a— LV E LT, HGHRRERT
ZAEEAE D > T BAL MORFHERA LS5 2 BIA A0 S
N7z, K 8Gyx6 M b — & Vv 48Gy D SHEB~D R
BRSNS & 0 A U7 2o e T YRR 28 % BAL OFFFTICE D
M CE22W D% 2 o, (FIRSHI % L)

—fi% 16. BEEROBIZEFETHICL DMREDROD
5

MR XWw&A ' Chia-Hsien Wub, 2§32 WK
B M CRISRFREEEE RN, R RER
Wt I v 38 2= A F TR AL I A A Bl

TR BRI IEO R EE #2722 LT

BY, BIZZEARE GREMR) 2T s LT, mEM
Ba% A L7z RO RIS NS T LATREN TV S,

LU, BB ORISR X 0 PiIaezh £ A7 5
NZ0E)PEIARYTH L. [HE]RAW 264 (7 A< 2
077 —9)12, VEKIY v HTAF (LPS) THIERE
L7288, RIZQBARIN A2 Nz, TNF-o %3 Lol
T & D HURFER A M L 2. C57BL/6 ¥FAERI= ™ 2|2
LPS 22 5- L, 2B RE/ e € 75V 2 /Ek#, mIZQ K
FRRI A N, AR PSRRI A & 354 L 72, £ 72, RAW
264 % Jil\ 72 RNA-seq 21T\, 50T A 7 = X A O % &
A7z [HH] RAW 264 12 LPS 254, —aF v 71
BRW o7 =aF W7 F VT VZEEKT TZA T
b5 GTS21 #¥ 59 5%, TNFo B LNVAMET L,
PURIENRDSMERR SN T 72, <~ 7 A2 B/ MUl aE
EFIVIZBWTYH, GTS21 DG LY, PiRIER LA
Shz. ] BEERICB W TH BISERlE Z 2 %
ZEIZXY, PIERIRR LN ORI, ANE
Rk, FCIILAE 95 2 Rl S AR T 2SI C & B T gk %
RIELTVS, (FIRHK Z&L)
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