T HEER 40 Rt T py R & B FE AR B A A 5]

HA, ME&T, ERE, EXE, B, FRE, MAT, BRI (L HMAE SRR RMTI T, L M
2151045 2. FMAE, VLH FFM 2150315 3. ZRIE( 1) A PIHEARA A R, i 200241)

WE:BH KEA THRABAAMNGIRERR @A NE, ik FAFREK Hl 2k (HIR) H2 %4k (H2R) 69it &
BFE, ABARELR TG CROBIKZIKER Gs Gi fo Gq "r UM 69 HAR LIk 3 2k Bl 45 4 £ HEK293 21 Je, 5F A JU ks 2%
e e ts) AT AL ;] HIR 3, H2R 3 3h A AE A B 0 R cAMP Fo Ca®* A3 64 AL I8 4E 2 1k 69 £ ik Fo 2 45 5 3T R ) 20 B4 A0
2 WS AE A G 0 A 3 R AR B AT AR ;3B 3t AR B O R B R STR SR 34 BRI IR SR A BAR ST E 40 P R o B BR 4R B 3R AT AR
B A B EE A, R AR 3 AT A 101010 B, ae Ba 3T AR BR 4 R 0 v AR 5 L G R A
S BEAT 45 T e B A cAMP 4= Ca® " A5 49 TALM 3242 T HIR 4= H2R #9it Rk Aok 3 it & ik HIR #= H2R #94R
A H W 4a e (HIR/H2R-Luc %0 f) 5 38 pkad & ik HIR & H2R ¢ 2mpeAaib, S5m0 R B 5 T 0.64 nmol - L' 8, 4032 %
KAE B T Ep2ham i (P <0.05) 3 2R A0 8 7 8 8 5HR 9830 BB IR 3SR A BARGEIF 244 P I m 64 B B 20 02
LR A A F A2 3.2 ~400 nmol + L™' BT BILR AT KL K R BRI 09 W K E 88% ~ 121% , ZE5iE MyzEed HIR/
H2R-Luc 48 e, =T A T BR8240 e 69 4

KB AREL R iR 2 HI 4k 28 H2 24k
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Construction of Reporter Gene Cell Model for Detection of Histamine Phosphate

CHEN Li', TAO Yu’*, HUO Jiayan’, JI Wenjun', GU Xiachong', PAN Erzhuo', TAO Jin’*, CHEN wei'"
(1. Suzhou Institute for Drug Control, Suzhou 215104, China; 2. Soochow University, Suzhou 215031, China; 3. Shanghai VKEY
Biotechnologies Co. Lid, Shanghai 200241, China)

ABSTRACT: OBJECTIVE To establish the cell model of reporter gene for detecting histamine phosphate. METHODS  The plas-
mids of human histamine phosphate H1 receptor (HIR) , H2 receptor (H2R) and the response elements of G protein-coupled receptor
alpha subunits, including Gs, Gi or Gq, cloned with reporter gene were co-transfected into HEK293 cells. The transfected ratio of the
plasmid was optimized. Subsequently, the expression and function of HIR and H2R were verified by detecting the change of cAMP
content and cellular [ Ca’* ] after the effect of agonists. The chemiluminescence activities of HEK293 cells transfected with HIR and/
or H2R under different concentrations of histamine were compared. Finally, the cell model was verified by adding histamine phosphate
into compound amino acid injection, succinyl gelatin injection, and enoxaparin sodium solution to simulate the detection and calculating
the recovery rate. RESULTS When the amount of three plasmids was 1:1: 10, the response value of cells to histamine phosphate was
higher, this ratio was used for subsequent transfection. The changes of cAMP and Ca’* contents in cells verified the overexpression of
HIR and H2R and the function of reporter gene response element. When the concentration of histamine phosphate was higher than
0.64 nmol « L', the chemiluminescence value of cells overexpressing HIR and H2R reporter genes ( HIR/H2R-Luc cells) , was
higher than that of other groups (P <0.05). This cell model was used to detect the histamine phosphate added in amino acid injection,
succinyl gelatin injection, and enoxaparin sodium solution. The recovery rates were between 88% —121% when the concentration of
histamine phosphate was between 3.2 —400 nmol - L™'. CONCLUSION The HIR/H2R-Luc cells constructed successfully in the
present study would be used for the detection of histamine phosphate.

KEY WORDS: reporter gene; cell model; H1 histamine receptor; H2 histamine receptor
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LR R W) 5 5 | 7 E I AR GO I R R
I, EE G A

BRAT ARSI 7532 2 B SRy A ot 00 5 8 K B
AR TR i i I 52 3, 3X P T e B4 sh A sl s
WIERE, B N BRI ik o T TR
PRI ARSI 732 T A Rk s A N R 3244, LS B H
PRALE IR | A 5 L A

WERR LI 32 (8 T G H| AR HX 32 & (GPCR) ,
S 4 AN, O TR A R BRI
S MR T B S H A 4 HI Z 4 (HIR) 43
PN B2 2 NO [ B DA B 5 4l e H2 32 4R (H2R)
A S I - Y LA 3K 294 SIS BRIt g )
JH HIR 1 H2R B HAF 5% i % 7 A 10 A= ) 27 R4
O Y B A 3551 0 Tl R 2L O 11 5, e — LR
RIIT I

Pt , 76 4 S5 R4 R i kb B 223K R H
HIR #l H2R J H G S5 5 5 il i, LR gt vl
FH T BERR LA I 149 773, % O vk nl AT M EA T 5
T, Ay J5 S A ARG DN FH R e 200 PR R ) 4 s 4 AL S 56
WA DA A T 35 A e A 0~ S50 ) S A I
T R 2 i v 2 e 2 T A T R BT 4 D i

1 SKB#HR 5

HEK293 4f il #% ( ATCC, %% 3 CRL-1573);
HIR/pCDNA3. 1, HIR/pCDNA3.1 #iI MRE/CRE/
SRE-Luc-pGLA4. 40 ( b ##E B A=W TREARA A ) 5
FuGENE ® HD #% 34 i #| ( Promega, #it 5
0000523755 ) ; & 75 B FL R 1 5 W ( 3% AR Uil R L
e 254 BRZA 7], 5 80QLOBT ) 5 B FAME W1 JKe i
S LW B BEYT (o0 M) AR A, it 5.
2210387401 | ; 43t i 2= A0 (T3 M ki) 245 A BR
A, 35 :8YN221102) ; DMEM 537 3£ ( Hyclone 2
A, 4it'5 : AH29865362 55) ; JIf 4+ IfLTE ( Gibeo 23 H],
L5 . 2254377RP ) ; Lymphocyte serum-free medium
( Tecono, L.158-500, #lit 5 : 220502K ) ; Matrigel ( cor-
ning-BD) ; Fluo4 Direct™ 45 2 #1171 & ( In-
vitrogen, 2 5. F10471, it 5. 2411515 ) cAMP TR-
FRET kit ( Vkeybio, %% *5: A010011, #t ‘5.
20120A01 ) ;KeyTec ® Enhanced Luciferase Detection
Kit ( Vkeybio, A2000101N, 3t 5 : 20220610 ) ; CellTi-
ter-Glo ® Luminescent £ |3z 5] ( Promega, G7572,
50000527329 ) ; £ I GE T A1 {Y Spectramax iD5
I SoftMax 73784 ( Molecular Devices 2N A ) , i 20
A4 FACS Calibur( BD 2AH]) o

T E 2528 2024 4E 6 H 5 59 5 11 )

2 &
2.1 ks plE R

HEK293 #fi ifi f#i Fi & 10% FBS [ DMEM % 7;
FEIEFR BRI QLR 1 d, B Ad T X5l R0 Y 2 i
FHBREEN L B S, AT 8 x 10° -4l i ) 45
Fefp, BT 37 CHUARR 8L 5% CO, 3G I h i %
W o B LR/ N BN AT R SR .
FuGENE ®  HD %% Y450 Be & FURL 5 A 85 57 1 44
it 3 47 %5 94 (peDNA3. 1 Neo ( + )-HIR, peD-
NA3. 1 Hygro ( +)-H2R #l pGI4_MRE CRE SRE_
luc2P Hygro =Ff Gk i 4 1:1: 10 1: 1:4 F01
1:1:2), L4y 513545 HIR-Luc 4 il . H2R-Luc 4 il
1 HIR/H2R-Luc 40 f0, 46221555 24 h )5, ALK Hk
4351124 10 000 .2 000 400 .80 .16 3.2 0. 64 0. 128
F10.026 nmol - L™" 4L 6 h J5 ik 7124 %
JERIRTI .
2.2 ABRAFE2 2R (H2R) KA BRI

il H2R (% 4% 5 P #  5) Dimaprit dihydro-
chloride 3# 31 H2R =% MKM , f# F Vkeybio cAMP
TR-FRETA I 75 & 717 cAMP A Bt i , DA%
WE H2R SZ AR 35k o A BB A | 4G DU A & v
FHEARMMCH cAMP, cAMP /R EEE 5915 Rd Frid
U B2 5 B BHIKT , Eu 08 5 T0uk S B RE i ik i
&, RONAAR 22 HRRHI 2] 19 665 nm {55 FEAIK, B DLk
Kl cAMP 5 5 (19 42 fk, B G iR HEK293 4
i, FE Y fb e BB A, A A 1 x 10° 4 4
L 1) %88 B 4 b T 384 fLAR P I 43 il e YL AN [R] Bk
BEFR2 24 h Ha BRGS0 U, 4 22 vh ik
16 BEAR BE H2R 32443437 Dimaprit dihydrochloride,
5wl LA 2 b 2k BE 4350 R 2 800
700,175 .43.75,10.94 ,2.73,0.68,0.17,0.043 ,
0.011 F10.002 7 nmol - L™" 37 CHFHE 30 min J5 ik
1T cAMP A J 0 E o
2.3 ABRAK 1 ZR(HIR) I RAWIE

SR IR AS 3t 0 7 32 164 T HIR 33 Rk A Bk .
Wb & HEK293 4 iy, JBE i 0 1k 5 UL 29 B 2 Ft
8 x 10”2 F) 4 85 45 0 1 384 FLAR Hh 343 1l 5 e
ANFTORL, J 5 24 24 h Fe BEGR) S M A U B i B
Fluo-4 Direct ™57 546 MR, 77 25 40 M A o A 85
FEEE  INAKGIIRF],37 CHFE 1 h, in AR e i
HIBERRA AR BV S L 5 (2R 535 0y 100 .25
6.25.1.56.0.39.9.77 x 107> . 2.44 x 1077 6. 10 x
107 .1.53 107 .3.81 x 10" #19.54 x 10 ~° pmol -
L), SE B 22 D BE AR 10 AR (R KA
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485 nm, KKK 525 nm)
2.4 R4 W v B Y B

Ny HCEE AR AT AN ] 52 A 1 240 L Xof B8 TR 4L e A
MR, AT T HIR 40 i, H2R 4 fig F1 HIR/
H2R-Luc 4 = 4 J X5 A [7] e B w8 1 21 Jie 1) o)
Do HU B3k HEK293 40, LIZY 522 T 2 x 104
Jf P % BE 420 96 L, AL 100 wl, & 37 CARF S
H5% COBEFRM P IEFR 6 h, Frd MG BEJS , 7300 e
YRR R IT AR 22 1y 7 24 b, B 5 RS BR 58 42 1 SR ik
JE B 100 WL 4L TG I i B I 6L, 37 CARFR 4L
5% CO, B F2 A YU B, I A [ v B2 ) iR 41
Jiie A H: 2k B2 43 331 2 10 000 ,2 000,400 ,80,16
3.2.0. 64 F10. 128 nmol « L™" L K B 12 41 iz Fr) o B
AT, BB TR A S SRR RE IR 6 /NI Bl S f
LM A 100 uL KeyTec ® Enhanced Luciferase Detec-
tion Kit,332H{ Luminescence [¥J{H.o
2.5 MR PHBRAKEENRIN

SR FHAS I A [v) ¥ B i R 2 Jre o) B 1 52 07
SRS (AA) (R FATSE A B S5 ( Gel) DA S A
mﬂ??%ﬁ]( enoxaparin ) FEA TR , X 24t AR Y

FTHAIE . A HERRAE it X 40 1 3 1 ) 52 00, 1K 1 5

J_Jifﬁflﬂ’ﬂﬂ P, e IO 200 i 2 P A3t )
HEK293 i A2 B 22T 2 x 10740 Jfd 1) %5 &Tﬁﬂﬂ
% 96 fLAHMIMR , AL 100 L, & 37 CHARRIEL 5%
CO,BEIRA h 1557 6 h, R 40 MG BE IS, 23 0] 5 e AN
) BRI Ak 2 s % 24 b, B IS B BR S8 R IR A5 o
100 L ARFLICHLEE Hi 972, 18 37 CHI 5% CO, K%
TR POV 1, 52 5 R IR TE S R FATSE DI
TEE B B A JT 2R 0 FH I I % 77 R v e i o
JAS R O BE 4 B R Al P ) B SR kB 5% 6 b, B
Ja LA 100 pL CellTiter-Glo ® Luminescent £
W), 22 DO RE PR G, IS A S 1) o BE)S
VEIBUTC AN M 75 1) 52 5 2 BE R T SR B 3 T I
TESHB L S T 2R A B AR [ ¥4 B2 1) Wl R 2H.
TR (WA BR AL R J3E 5331 A 10 000 .2 000,400
80.16.3.2.0.64 F10. 128 nmol - L") , [A] W} 4 [7] 4k
B IR AL W LA o 2 B, R 55 A v ) 85 5 0
K538 6 /i, B LA 100 pL KeyTec ® Enhanced
Luciferase Detection Kit, 52 Luminescence F{{H o

3 %5 R
3.1 A WAIER
YA L G iy R AT B R A9 WE L, X peD-
NA3.1 Neo ( + )-HIR #1 pcDNA3.1 Hygro ( + )-
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H2R Jfiki 5 4R 5 3 K pGLA_MRE CRE SRE_luc2P
Hygro AR YL i AT TR R, LRIKE T 3
HEL YL 4], peDNA3. 1 Neo ( + )-HIR,pcDNA3. 1
Hygro ( + )-H2R FlI pGI4 _MRE CRE SRE _luc2P
Hygro 43314 1: 1:10 1 1:4 il 1:1: 2, £ 1] (14
1), BHPA X ot 4 e 4L B 1) SRR, =R Bk 1)
iRy 1110 BEBERRZH e VE T IS 15 e A v, PRt
e 2 SR A YL ] SR FH o % 3 R 1Y) 5 4 i
PRI SR AR LA A 1: 1 10 ( =B SRR ) a8 105 ()
FTORL S ) A THE Y

250 000

1110
114

200 000 112 + +
) )
150000
g
E 100000 {
] 4

50 000 + Ll i

04 B—a—a— A7

T T T T T 1
-2 -1 0 1 2 3 4
Logc(Histamine)

Bl F B JROR 5 St XY 4% R )5 a0 A B b RO e B
B RE. n=3,x%s
Fig.1 Effects of different plasmid transfection ratios on the

chemiluminescence response of transfected cells. n=3,x +s

3.2 H2R itk BiE

H2R SZRBE0E J5 , 25001k G 2R B IE sz (R 1
W Gs, 4k ffi cAMP #4555 7+ IR i 240 g
N cAMP (1% 5 & 7] T30k H2R A2 iy i 5=
K DL R A0 B N i A5 i R e B e AR R BB . 4R B
(K 2),2 H2R #3h57 Dimaprit dihydrochlorid f8
B F 0.002 7 nmol - L™"H}, HIR/H2R-Luc 4f i
W) cAMP Z & B FF IR s, 29 2 43. 75 nmol + L~
I 3K B K, ECyo {4 0.39 nmol - L715 #%5 e
pcDNA3. 1 Neo( + )-HIR B9 40 (HIR 4} {LAE
Dimaprit dihydrochlorid ¥ & F 2. 73 nmol « L~
A H B cAMP 5360, % 43,75 nmol « L™}
cAMP & & 1k 3] ey, HL & &/, AU HIR/
H2R-Luc 40 § 2% 4k & HJ 29 1/5, EC,, d M
10.42 nmol - L™"; Luc 4l Jfd 75 #§ B 41 ik ¥k J&
0.002 7 ~2 800 nmol + L™ PYAMELF LN cAMP
E R,
3.3 HIR it &RA I

HIR G )5, 4 G S MK Z 1Kk Gq WAL
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0.225 4

0.200 é rrrrrrrrrr %}{§
0.175 4 []
2
2 0150 ;
g \ o~ HIR/H2R-Luc
& o125 . --#-- HIR-Luc
S ’ ¥
S LUC
\
0.100 - \_
0.075-| e R
0.050 ‘ ; : ; ‘ ‘ )
3 2 A o 1 2 3 4

Loge(dimaprit ride dihydrochloride)
B2 fF % Z t dimaprit dihydrochloride 1 i J& 40 Jf &
cAMP 4 E W T 1. n=3,x s
Fig.2 Changes of cAMP content in cells treated by dimaprit

dihydrochloride at different concentrations. n =3 ,x +s

IAE P23 005 FE N B AR i C (PLC) , i@l i ik —
IR LB (PIP, ) Jfift , AE 1 = B R L (TP, ) 0 Tt
i (DG) . 1P3 1 DG 1E Ky 55 A5 5 P o ) 1 i
M Ca® SEIEZE A, {8 P95 BRI Ca® " AR,
HURFA Ca® e 13 W B8 DR ok 52 56 3 o
FE RS T A UE ] HIR fE7Ed k. 45 R BR
(A 3) , Y FRALIE AR 5 T 6. 10 nmol + L™'H,
HIR/H2R-Luc 20N 1945 &5 F7E RN FI6 T, 0 2
100 wmol - L' & & 5 8 i K, ECy, fH N
0. 18 pmol - L™"; # 4t pcDNA3. 1 Hygro ( + )-H2R
FO4n il ( H2R 4 i) A 7E W PR 2H M Wk ¥ & T
0.39 wmol + L™" B} A H BLAS BS 5 & A9 38 Jn, FL3
IR /N, 29 HIR/H2R-Lue 40 A5 fk i1 1/5,
EC5fl M5. 47 pwmol « L™"; Luc 20 i 75 A 12 20 e ok i
9. 54 x 10 ~100 wmol - L™" P 7 W22 51| 41 it 4
B B R A N
3.4 RAEHLFE ALK

FU A5 = ol 58 182 4L e A 0 A5 78 HIR-Luce 20 fifd
H2R-Luc 40 iy DA }2 HIR/H2R-Luc 4 fifd 1% ¢ 55 3%
PRI e SO % % W 3 Tl I 21 e 1) Ak 2 RO AE (81 4)
e ST N e S | O g
16 ~400 nmol - L™" |y H 1k 2% % ¢ {8 ( lumines-
cence ) 38 AR IR 2 Jrie vike B2 ) e i v, H Y 05 1R
2 Wz vk B 5 F0. 64 nmol + L' B}, HIR/H2R-Luc
41 9 Ak 2% & (8 5 HIR-Luc 204 F1 H2R-Luc 4
MOAR S B B 2 25 7 (P <0.05)
3.5 BBAKEENRIN

I EEE LS R PR (B SA ~ C) |, 507 s IR E
SRR BEAR T 5% 3% B B S 7 99 WOk AR T
60% LA B MR T R ANVE I E AR T 1 mg - mL™'iY,
o[ 227 5 2024 47 6 145 59 54 11 0]

0.6 Luc
~&- HIR/H2R-Luc

05- -A-H2R-Luc }/{

0.4

0.3+

Changes of Ca** content

) s %H}

T T T T T )
-4 -3 -2 -1 0 1 2
Logc(Histamine)

B3 R R A
. n=3,xxs
Fig. 3 Changes of Ca**

phosphate at different concentrations. n=3,x +s

RABEREHARTHETEENE

content in cells treated by histamine

200000 | & FIR-Luc
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150 000 | ‘
/ ;
8 /
% 100000 | / )
= /
E f, A
50 000 | /-
,-/ :
e/
o 2
0 gl
T T T
1 0 1 2 4 5

Logc(Histamine)

4 FREMERHRAREBR. n=3,5s
Fig. 4 Response of different cell models to histamine phos-
phate. n=3,x x5

NHETS 1 525 A BR A T B 5 PR 22 7 R i 2R 5
B/ BIEFH 5% ,60% Fl 1 mg « mL ™" e B 15y b5k
FESH LA IE o SR TS I A [) v B e 4 g 1) &2
J7 R SE R SR B FA I B S 1 W DA S R
BV A TR AN, 255 S (8] 5D) |, B R 2H g
FrEETE 3.2 ~ 400 nmol -+ L' P 5L B R 4R 1 G
Z, ok = RE U TROBE IR 4L R /Y [l IR R AE
88% ~121% .

4 i it
WA TR ZH M 2 2 B — ol i BB B A I, Wl R L
FAM L —E B S5 EIR ML o Bk K2 S
FHOK i &5 AN BB I, ™ B I 3 S S0P v M AE
T AR I 1 S AL T R R SR
JRE o DRI at g S o B 0 e 1R AL e B L2 L 1
RN 752K A A T 02 24 ik B9 AN RS, 488 1R 24 i
JFhE . RIBEA BRI R BRI AL e S
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A - Cytotoxicity test result of Amino Acid Injection; B — Cytotoxicity test result of Succinyl Gelatin Injection;C — Cytotoxicity test result of Enoxaparin Sodium solutions; D —

Histamine phosphate determination results of Amino Acid Injection (AA), Succinyl Gelatin Injection (Gel) and Enoxaparin Sodium solutions ( Enoxaparin) .

5 BFAEREFR(AN) B FEZRER. n=3xxs

Fig. 5 Cytotoxicity test results and results of amino acid injection (AA). n=3,x £s

I F T AL SR AN RUSORE, 5 HIR RN H2R 44
KM P, S AL 255 HIR R H2R 4% 85 3 R
200 MRS TR R 1A A B TR L e M 2D ) ) A
DL 55 24 it 1) 22 4k o

X G D5 AT RO, LUER T 3 ok El 4
f& ( pecDNA3.1 Neo ( + )-HIR, pcDNA3.1 Hygro
( +)-H2R Fi1 pGIA_MRE CRE SRE_luc2P Hygro {
AT G O], LA 4R Qe 0 (i o), dJe
Pl F ROGCI I & 25 8, B 1 = Fh JBORLAY L 151]
Jg 11210 AT Ee e gt

XGRS B B 40 i JEAT S BE R UE. i T HIR
a8 H2R QI A -5 i R 4 AN 1R 52 AR O A 5 B
SO A I AN TR B A AR ) i AR R, 2
HIR &5 G HEAMEZAA q(Gq) I, #E T i s i
=R U I I W RO AU P Ca®
i, AR E A & U S R NO, SR LA 3 5K
TEF- U LA AR i A2 b, E2EON H2R 5 G R
BIESZ AR s (Gs) MBI, 2 1L BUE cAMP {5558
P&, 51 A & 5k, PG H2R R S P i sl )

Dimaprit dihydrochlorid 18 f2 41 fie 4] 3% 5 21 i 9
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cAMP 185 B 7 & & 19 22 4k, Sk 8 € HIR H1/E
H2R {3 3RB DL e i B T RE . 45 R R, 78
HIR 1 H2R L[]SRk i 40 g, 40N 1 cAMP
HGETERE T 0.002 7 nmol - L™" /% Dimaprit dihydro-
chlorid f/EH T IF LGN, & 43. 75 nmol « L™ "iF %
BRI 3L ECo, % 0.39 nmol « L™ s F%F A
e Feik HIR B4 S 287 3.2 .16 1 80 nmol -
LB cAMP &t BT Fh i, (R T D,
ECs, 24 10.42 nmol - L™', BEHZESE YL 5 4l i,
H2R CIEffd #ak, HE S ¥ S UREIER o 75hbil
H] HIR o] IS4 N cAMP & & #9224k, HAF
F%es5 . 7E HIR/ZH2R-Luc 40 Hb, 40 5 4 945 25 1
7£6. 10 nmol « L ™" BYBEBRZLIEAE ] R IFda38 I, 2 25
FI100 wmol - L™" i i P4 75 3 31 fe K, BCy, fH Ky
0.13 pmol + L™";1fiifE H2R-Luc 4HI s, 45 85 & &
(18 0 A5 B 2 201 P v ¥ 13 F 0. 39 umol -+ L1
A B, H BGmWE B )RR /N, ECy, fH A
5.47 pmol - L1 IAHETIZE4% YL J5 M 40 M v, HIR
S ik, HIRRIEH . Ji4b, ib AT DL W
H2R Z AR ] DA 15 5 % 40 55 3 s 1 2
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b ARAVE RS o bR PO I 36 4 52 30 B PR R IE 2 T
BEFRZH A B () HIR Fl H2R {5 538 B Jf 3k 52 4l
SRS SUAE AL, 5 HADSE T G 8 RS2 AR
WFgEas 20 L YRR LELI 1 T IR, TR
ZH ¥ AT B 32 558 I sl HIR 0 200 i N 109 855 25
R, T Sl R A e Tk B R, i R 4 e i 2 i
Bl H2R BENES B8 IR B, R A A YA .

Ah, H % HIR/ZH2R-Lue 4015 HIR-Luc %
H2R-Luc 4 % B Re 41 eV F G il JE R b 2 ol
(HI22 5, % B HIR/H2R-Luc 41 Jifl %4 B 12 20 1% (1)
SR A o g 1 7 . e JE R A E#E R HIR/
H2R-Luc 2 MRS A A [R) B i R 4 e 1) 52
J5 BT ST % 30 Tk ) P SR DA B AR I 3R
NIRRT TG 56, 25 R B R 3 FhEE S
BRI & B AE 3.2 ~400 nmol « L' Py B R4 1Y)
Mk FR R =R i 7 T Wl 1R 20 e 1y [l i 3
P 88% ~ 121% , R A 458 by Yy 1 A 00 198 1 201 e 149
i, AU EWERIE 73T HIR fil H2R Z k1
2 A A RO ASS TR, AT L S S 5 201 e A D PR R B 4
JRR A S B L S B AR, HaZ BRI RIS F A RE
F4 HIR 5 H2R 247 A RO 9 2 R Bl )
PR 5 o

REFERENCES

[ 1] FEDDERN V, MAZZUCO H, FONSECA F N, et al. A review
on biogenic amines in food and feed: toxicological aspects,
impact on health and control measures [ J]. Anim Prod Sci,
2019, 59 (4) :608-618.

[2] HEHH, ZENG J P, WANG W ], et al. Feasibility of histamine
inspection method for clindamycin phosphate injection [ J]. Chin
Pharm J( R EZj#4E) , 2022, 57(9) : 736-740. .

[3] LINXL, WUYN, TAN L, et al. Pharmacological and physico-
chemical determination of biogenic amines [ J]. Cent South

Pharm( HE§252E) |, 2022, 20 (7) :1617-1624.

T E 2528 2024 4E 6 H 5 59 5 11 )

[4]

[6]

[8]

[7]

[10]

[11]

[12]

[13]

[14]

[15]

LIU L Z, WANG C, WANG M R, et al. Application of HL60/
NF-kB pyrogen reporter gene assay in detection of pyrogen in
monoclonal antibodies [ J]. Chin J Pharm ( v [E [E 24 T\l 2%
AR, 2022, 53 (2):202-207.
HILL S J. Distribution, properties, and functional characteristics
of three classes of histamine receptor [ J]. Pharmacol Rev,
1990, 42(1) :45-82.
BEDARIDA G, BUSHELL E, BLASCHKE T F, et al. Hl-and
H2 - histamine receptor-mediated vasodilation varies with aging
in humans [J]. Clin Pharmacol Ther, 1995, 58 (1) ;73-80.
NAYLOR A, SHARIFFI B, GILLUM T L, et al. Effects of com-
bined histamine H and H receptor blockade on hemodynamic re-
sponses to dynamic exercise in males with high-normal blood
pressure [ J]. Appl Physiol Nutr Metab, 2020, 45(7) :769-776.
LAURENCE B, RANDA H, BJORN K. Goodman and Gilman's
the Pharmacological Basis of Therapeutics [ M]. 13th ed. New
York: McGraw-Hill, 2017 :711-726.
TAMADDONFARD E, ERFANPARAST A, GHASEMI H, et al.
The role of histamine HI, H2 and H3 receptors of ventral pos-
teromedial nucleus of thalamus in modulation of trigeminal pain
[J1. Eur J Pharmacol, 2016, 791 ; 696-702.
MARUKO T, NAKAHARA T, SAKAMOTO K, et al. Involve-
ment of the By subunits of G proteins in the cAMP response in-
duced by stimulation of the histamine H1 receptor [ J]. N-S Arch
Pharmacol , 2005, 372(2) :153-159.
CARSON M R, SHASBY S S, SHASBY D M. Histamine and in-
ositol phosphate accumulation in endothelium: ¢cAMP and a G
protein [ J]. Am J Physiol, 1989, 257(4) :259-264.
HISHINUMA S, OGURA K. Ca®*/calmodulin-mediated regula-
tion of the desensitizing process in G(q) protein-coupled hista-
mine H( 1) receptor-mediated Ca’>* responses in human U373
MG astrocytoma cells [ J]. J Neurochem, 2000, 75 (2) :772-
781.
IWASAKI N, TERAWAKI S, SHIMIZU K, et al. Th2 cells and
macrophages cooperatively induce allergic inflammation through
histamine signaling [J]. PLoS One, 2021, 16(3) :e0248158.
TRIPATHI T, KHAN A A, SHAHID M, et al. Biochemical and
histopathological evaluation of histamine receptors ( HIR, H2R,
H3R and H4R)-agonist in rabbits [ J]. Exp Toxicol Pathol,
2013, 65(3) :271-275.
KUHN B, SCHMID A, HARTENECK C, et al. G proteins of the
Gq family couple the H2 histamine receptor to phospholipase C
[J]. Mol Endocrinol, 1996, 10(12) :1697-1707.

(ks H #7.2023-03-01)

Chin Pharm J, 2024 June, Vol. 59 No. 11 " 989





