HL60-pNL3.2 i HFEFH R IFH EEZN EZEHRIFEE A MR

Eohh, XA, FRAR, AREA(Lmmas SR, FAR2 R R IAYT T R T 05, I 201203)

HE: BA  #3F HL60-pNL3.2 &AW A RS R ERBERFFRA Y . AARELMED . AT TR LRFEEY
HBRMEFHREA, FE ARFEGL R RAETF RELRZX) AFR, HEIFAGTRRAAREEHK
(maximum valid dilution, MVD), F# 4K+ 3 FE G T 7 EM T A RATHEE TR, AR P E 2 2020 8 1)
9101 iz 7 kM & 3 A E G R BRAATH i FIhE, AZBENFEMNEIAEGHRES ST, R KEBRFEFTEY. A
T AEEMEY . AT FAEMN KB EELEY MVD 5514 1000, 200 F 100042, £ MVDEE A, A %% (endotoxin,
LPS) L3 ARG P DRI 52.5%~110.1%, F ik FRIEER B TE S ETA T 3R GRBMNE, LPS kAL
F3&E (RLU {A) A8 £ & 4L (R%) 35>0.98; LPS K F A& 1~250 EU-mL", EDKFE 4R A 76.4%~192.8%, LPS #JE>5 EU-mL™
B, TAMTFEH<QSY%; EF ER T 3G KRN E AN R A E FRAE 0.05~0.13 EUmL ', A # 3 49 HL60-
PNL32 &L B AR S EME 3R G RREE, WIKT T LML, 4518 HLOO-pNLI2 REA WA REEEALA

TERFHY . BAERE. ik BMRRET, THRARAFTEZEORE, THATREREFELG . ARBEERLBE G F
T AT KA R R

KR HRME; MELEE; REREEREY; ARKELAMEY,; ATVTEANFLREERG

FESAES: R927.12 XEktREAS: B Sc%éﬁ%’ 1007-7693(2024)03-0354-05

DOI: 10.13748/j.cnki.issn1007-7693.20222350
SIRAARIT: Ehb, ) H 4, FAR, 5. HL60-pNL3.2 4k 4 2 B # R 46 & ik ) & 95 ¥ 2R 693 AR L [T]. F B AR R 2 3,
2024, 41(3): 354-358.

Adaptability Research of HL60-pNL3.2 Reporter Gene Assay in Pyrogen Detection of Vaccines

WANG Can, LIU Lizhen, CHEN Gang, SHAO Hong (Shanghai Institute for Food and Drug Control, NMPA Key
Laboratory for Quality Control of Therapeutic Monoclonal Antibodies, Shanghai 201203, China)

ABSTRACT: OBJECTIVE  To explore the application of HL60-pNL3.2 reporter gene assay in pyrogen detection of live
attenuated varicella vaccine, inactivated influenza vaccine and lyophilized live attenuated hepatitis A vaccine.
METHODS According to the publication draft named as "in vitro pyrogen test(reporter gene assay)" in Chinese Pharmacopoeia,
maximum valid dilution(MVD) of three kinds of vaccines was calculated, and the interference test was conducted to explore whether
these vaccines interfere with the pyrogen determination. According to the general rule 9101 from Chinese Pharmacopoeia 2020, the
assay in the pyrogen detection of the three vaccines was validated, using the methods to determine the pyrogen content of three
vaccines. RESULTS  The MVD of live attenuated varicella vaccine, inactivated influenza vaccine and lyophilized live attenuated
hepatitis A vaccine respectively were 1 000, 200 and 1 000 times. The recovery rates of endotoxin(LPS) in the three kinds of vaccine
were between 52.5% and 110.1%. The methodological validation results showed that the method could be used for the determination
of pyrogens in three vaccines, and the correlation coefficient(R?) between LPS concentration and its chemical light intensity(RLU
value) was > 0.98, the recovery rates were between 76.4% and 192.8% when LPS concentration was between 1 and 250 EU-mL™".
The coefficient of variation of measured results was less than 25% when LPS concentration was more than 5 EU-mL™". The limit of
detection and the limit of quantitation were between 0.05 and 0.13 EU-mL™. Then, the pyrogen of these vaccines was determined by
HL60-pNL3.2 reporter gene assay, and the pyrogen concentration all was less than contaminant limit concentration.
CONCLUSION  HL60-pNL3.2 reporter gene assay has the advantages of no animal, simple and rapid operation, with wide
pyrogen spectrum and can quantitative pyrogen, which can be used to detect pyrogen of live attenuated varicella vaccine, inactivated
influenza vaccine and lyophilized live attenuated hepatitis A vaccine.

KEYWORDS: pyrogen detection; reporter gene assay; live attenuated varicella vaccine; inactivated influenza vaccine; lyophilized
live attenuated hepatitis A vaccine
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1.1 BRI RTRR

WNEEZ (endotoxin, LPS) M ZAREM: (FFE
i 2 K E BF A BE 5 HEYS . 150601-201681;  #i.
#: 80 EU-3C"); IMDM HiFRifk (it : 2239679).
G4 (LS 1966174C) ¥y [ 2 F Gibeo 24
7l ; Nano-Glo® Lucifurase Assay System i (7,5 (3¢
Promega A H), 65 : 483907); 4HE LPS Kt
MK GBEILZEHRAEMARAA, #5:
2006160).

IKIGIEE L (AT, b5 202003021);
TR R AR (AT K, iS5 202006004);
T H AR ENEN B %K, fits:
202003008).

HL60-pNL3.2 R AL 4tk (S5 A ).

1.2 X8

Envision % i #5 1% (32 [F PERKINELMER 7%
7] ); Series 8000W R — 4 Ak B K% 3R AH (35 W
Thermo Fisher Scientific); BA400 %3] & = H . fi
B (P E 22 e Al 2wl )y TWI12 BUK S 5y (12
Julabo); 5702 %I I ¥t = 2 /K F B 0 Bl (3B
Eppendoff); NC200 %4 4 A it % X (FF %
ChemoMetec Nucle Counter); XH-D RUJiEimiR & 4%
(LI R
2 FEMEER
21 5 YW BR{E (contaminant limit concentration,
CLC) i KA % BEAEL (maximum valid dilution,
MVD) 15

Z I E 258 RSN AR R Ak (AR
) ARk, & CLC=K/M i1% 3 FhE 1 CLC,
H E 258 2020 AFE RO I 3 BT SR T Y
LPS FRAEIME T30 CLC 1, R 24 sl 4%
) LPS FR{EAE N 3 FPE i iy CLC, W& 1. 1%
MVD=CLCxC/LOD 7~ = 43 7l 1+ 58 3 Fh 5 5 1y

o E IR 22 2024 4F 2 H 4 41 355 3 14

MVD, Hr, CHHHRE IR, # CLC
A EU-mL?, W CLL 1.0 mL-mL™" if; LOD
R BR (limit of detection), 1% J 5 A4 A6 IR 79
SEHZERSR 0.1 EU-mL !, #(3% LOD 4 0.1 EU-mL"
THE 3 AT B MVD, S50 1,

®1 AHABNFEFRERRAFRABEEH

Tab. 1 Endotoxin limit and maximum valid dilution of
samples
e WREERRE, KRR, RKARK
A EU-mL"! BUmL'  FRmEs
ISV SE 100 0.1 1 000
P 2 20 0.1 200
VR B AU e Ul B 0 R v 100 0.1 1000

2.2 HL60-pNL3.2 745 I PR Bk A v )

Z M E 2GRS A (A
W) AR . K S TR
TR IG R T VBRI B X A . BUAE T B
KM HL60-pNL3.2 Rk Atk , ffLEFr 5x10°
AAIHE T 96 FLAR,  IIAAS [) e B b e f v L it
TRV . TP e At 5k T 7 VD 9 X A TR
(% 4 NEFL) 50 uL, 37 °C, 5% Akt
T 55 3% 3~4 h, L i A Nano-Glo® Lucifurase
Assay System I {457 50 pL, BEbRIGEEfb2A G
JE (RLU). L LPS BRI Bk B2 MR AR bR (615
Aedr), RLUE MY AR, AF DU S %K logistic 1]
9, AL B AR RS RLU (EAR
AbE e, A AR &

2.3 LS

Z B E 250 RS AR A i (i R
)7 Nonkia, #ET RS . SRR AR M £
H VR (8 EU-mL ™), AE b sh TP v e
& LPS HeE . JHEEST A HL60-pNL3.2 i H 3k [ 4
JEAGE A v 0 3 A VA T L AR T S VRRD
8 EU-mL™ LPS Yy LPS i, BTt
WA AR LPS {R (4) . A5 5 1 T A5 /4
LPS {f (B) M AN LPS {8 (C), W AR (1), it
BRI AT LPS [BICR (R).

R=(A-B/C) 1)

M BICRTE 50%~200%, WA K 78 IR 56 4%
RIS TIAER . PR AT
feE T, BHEBR TR E, HEE T
6 S B IE A B0 A R

LPS £ /K Jof 98 75 0 8 1 L I T Y
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B PR T FH R AR O T A R R b Il i e
UL 2, 45 R IBEE 1% 7 MW B 50 [T
XFLPS (& A T4, BHRCRE Sy 45.0%, # B
100, 200, 400 {5 % LPS M5 JC T4k B
BESLARPE T . Uk T HORY IR S 08 HE TS S T 50 £
100 15 F1 200 1% 5 B ¥ ¥ % LPS I % ¥ T 52
SR AE 52.5%~110.1%, 58 45 - R B 7E MVD
LR, 3 A EETE X LPS RO E AR E T,
HL60-pNL3.2 ¢ 45 J PR I S 4 A v v T 3 Fhoe
A

2 ArE A S T EARBEK LPS R ELER (n=3)

Tab. 2 Results of LPS recovery rates for different dilution
ratios of vaccine test samples(n=3)
Ak i e IR/ %
K I IRRE T L 50 45.0
100 69.1
200 90.3
400 100.5
T T R i 50 59.8
100 110.1
200 102.3
PR BT RO RE IS S T 50 52.5
100 57.5
200 87.5

24 JriESEAIE
2 [ 2020 4F it Hh ] 24 M58 0] 9101 4347 75 1

YEUEFE T JE ), X HL60-pNL3.2 % 75 5 P # UG
BRIE 3 FE AR T e I

241 ZPEF S 43 B K S 080 RE I B
100 FEFE B, Tt IERe B SEAR 928 1 AN VR T HY U 2R
PCRE TS S T SO M REI, 433 3 Fhe v By AR R
WL & 125, 25, S 1 EU-mL™ LPS B W
FH HL60-pNL3.2 - 25 PR A i A A 323000 7 A [m] ok
B LPS IS TR P~ A2 19 RLU ., DL LPS He B Ry hk
AstR g AR BR), LIAS 9 RLU fECA A dR, 24
MM, MXHRE R 1>0.95,

AR VR BE TR AE T . TR T AR R R T
TR0 T 9% U8B 0 % T 3 RO T B RS RCIC Y
LPS % MR R LR 1~3, AH & R B0 (R 435

4 0.986 8, 0.991 8 1 0.997 5, ¥>0.98, ZtEx
AR
242 WEMREMEE L H 3 P B

Ay BB 250, 125, 25, 5, 1 EU'mL' LPS ¥
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prepared with 100 times dilution of live attenuated varicella

Dose effect relationship diagram of LPS solution
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prepared with 50 times dilution of inactivated influenza vaccine

Dose effect relationship diagram of LPS solution
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prepared with 50 times dilution of lyophilized live attenuated
hepatitis A vaccine
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R3 IMEEHABEARAEMELRLER (n=6)

Tab.3 Results of accuracy and repeatability for the three kinds of vaccines(n=6)

LPSVkJE IR Fe VB R T E TS TR AR F TR e i T2
SUE/EU-mL”  SSE/EU-mL EER%  cvee  SSIME/BU-mL [ECR% v SEME/EU-mLT EMRR% S ovive
250 198.7 79.5 18.0 191.1 76.4 21.6 205.6 822 11.6
125 116.1 929 7.7 115.8 92.6 14.7 115.5 92.4 8.8
25 37.8 151.3 13.8 392 156.7 7.1 29.2 116.9 7.9
5 9.0 180.2 24.0 9.6 192.8 20.0 9.4 187.4 24.1
1 1.9 189.3 25.1 1.6 160.7 41.6 1.1 112.9 37.8

243 KRAGEEREL D TImERft *s5 #Raftmicsr

TR BRI LPS AR UE S I, A S BT X
W BB X HE A RLU 3598 AT 3 A5 4 o 22
(x+3SD) R AMRHEM Ze, A% 07 A I AN ) 32
B AR AR I RR o K BT RS RLU P2 (A
10 f5bR#E 2 (x+10SD) ARABRUEM Z, H53% 07
ARG v AR R B FR

K P Ul T R T L U R S VRN R
P B T 4 U R 1 92 e A O BR 23531 2y 010, 0.05
1 0.09 EU-mL™", & & R 43 %14 0.13, 0.06 Fl
0.10 EU-mL™", Z5$ 03 4,
#F 4 HL60-pNL32 AR EEF LM E 3 H)ZH LPS £
R An 2 2 R (n=3)
Tab. 4 LPS limit of detection and limit of quantitation of

HL60-pNL3.2 reporter gene assay in the pyrogen detection of
the three vaccines(n=3)

e Cut-off R, R
Pt SD 1 1
SEHE EU-mL EU-mL
IS IS T 4078.1 4394 0.10 0.13
MERTERET 19209 151.4 0.05 0.06
RSN 1009.9 81.9 0.09 0.10

AR R 2
Z: M [ 25 8 (RS B RRG A 7 (5 SR
) A kRECH i S A, BRI C, %
“2.27 TR 5 i AT BRI o R pE K s
7% RLU fEfCASRHERTZE, 154000 A, BRI C ¥
W LPS WREE, P LIAHXT N R BEAS 4 S, 154t
R VA R LPS MR, ME LSRR 5. JK I I
TEPET . DL BE AR . R T BRI R R
TEREHT 3P d 3 DB T LPS & s (LT
LPS FRAH, HFFEHE .
3 itig

PFJEAE I 2, R e Dk A 24
B ARG ARE O, H AT 24 R i RS
W J5 4 K 432 (rabbit pyrogen test, RBT). 4l
BRI 22 2024 4F 2 F 55 41 545 3 )

2.5

Tab.5 Results of pyrogen detection in samples

it 1@@ Eﬁ@% ﬁ%ﬁﬂr‘fé?&W% PR R
W R EWIE/EU-mL! JE/EU-mL!
TR IS VT S A 100 0.028 2.80
B 200 0.020 4.00
C 400 0.015 6.00
WRRARE A 50 0.047 235
B 100 0.022 2.20
C 200 0.021 420
AR RS A 50 0.035 1.75
B 100 0.021 2.10
C 200 0.017 3.40

N8 K 1= (bacterial endotoxin test, BET) F1EA4Z 4H
JfL 35 U6 52 56 75 (monocyte activation test, MAT),
RBT H 1942 4EPA0 AT [6 24 L LIk — B A5
DAY A bmafe, (PRG35 R 32 S 0 i Bl RN S 35 2%
R R, EREMERE, REUERL, HHEE
X IRE AT E A, ok E B, BET UK I 40 7
LPS, JoikAs i A A e, B OCHR % a5
it i R AR sh Wy %, BE A 5 IR A B
Z ., OTEERHE)T AN T T S IR E 5 . MAT
T 2010 4F 15 kU 2k TR 25 L (EP6.7), Je[E 24
i (BP) M 2011 4ETF AR MR, I 25 41k 2020 4F it
HRWE 1Z07E EIRFT LAk #h RBT A1 BET HYAS
A, AR E BB, FERHR S BT, SR
T E RGN i 0 ey BRAE L R R R B B
R 75

o i B R HA BRI . FEm AL, REUE
AL, I T A EOR ) B
H A P AL A 273 AH 4R 0T 3R 4 R
7T BN ARSI R TR T A
135 HL60 20 i i) R4 S5 A B PR, %07 27
HL60-IL6 A% 41 i 1 1 52 B2 5E 125 (MAT ¥5) #Y
Fenl FEESTAY, PRER T MAT A ERGE ), Al

Chin J Mod Appl Pharm, 2024 February, Vol.41, No.3 - 357 -




XTAJF ST E LA, (H5 MAT AHLE, %07
R UEAT AR I, AR SR R, A
IFE M T MAT 3% =48 h 4546 & 3 h, AWFFEIRT
T IEAE KT B VG E T L AR T A T
T B 2 D 12 v ARSI v e 1 P

HpE 24 3 2020 AP MULE K S DR EE T ST . UL
BT B AR R L R T W BN R R EE TR
LPS &5t A il 5 32 459 by 858 e R B U, 7 s e PR
JEE 56 A S T G N % T B M TR R R Y LPS,
TCIAG I A RIS AR . 3 Fhope 1 ¥ A PR
W, EMBE Bk AW EEY, BRAFTE
LPS Ab, A7 A A ISR 05 Y il XU, 7
PIFHEAT A AR . ARWF K HL60-pNL3.2 #4
J At A e PR 2 FH 3 Fhose i JA e A, O
T 3 7k A R W T R A A A 3 R E T Y
KM . ik F R UL R WK, LPS 1E 5~
250 EU-mL", Fik@EEE CVIHY<25%. HY
LPS ¥ J# <5 EU-mL ™' i}, CVHAEK, [IICE R
B o AR R B4 Y SRR T BB 5 v R o) A
K, AWFCRAR RN, BH TP ARSI
A ABYE 5 Toll FEZARZE G MR A, B 5 5
B, (R CR B s, F Ik, HL60-pNL3.2 #4
Jir At R DR AT LAAE A e 1 LPS PR EEAG A i %h 78
D7 AT R ARG, HTE 28 T4 I T ik
PEWFSE

T E 2T WL E AR RSN R A (i
IR, B E A2 B R TR
S IR . XA e S BRI 2 8 | e
248t “MONOCYTE-ACTIVATION TEST” Firf
] 24 LA ) 9301 ““ 3 S 571) 2 A M AS A 1 iy I8
JEOOU) TG R A AR i A B E v HE
Tl 3 MBI AUK I, 3 MRRBECT
B LPS W EA T AT A I,
SIFT LPS FRAESE T hde, KT LPS BRME, AN
fEiRX A LPS 77 & M o AT 7% 38 i R 1 HL60-
PNL3.2 FF R 15 35 PR VEFE A D TG 1 L ek
75 B 2 i 928 T IR 1 PR AR R 4 D B T R BRI
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