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Application Study on HL60-IL6 in the Pyrogen Detection of Collagenase and Urokinase for Injection

WANG Can, WANG Mingren, ZHENG Luxia, SHAO Hong, CHEN Gang'(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-IL6 method in the pyrogen detection for collagenase and
urokinase for injection. METHODS According to the general rule 1193 of Chinese Pharmacopoeia(the 2015 Edition), the
minimum effective dilution concentration of collagenase and urokinase for injection was determined. The max concentrations of
samples which had no effect on HL60 proliferation, pyrogen test and IL-6 test were determined by the methods of
proliferation-inhibition test, pyrogen interference and IL-6 interference test. According to the results, the in vitro pyrogen test for
collagenase and urokinase for injection was established. Then, the pyrogen of 2 batches of collagenase for injection and 19
batches of urokinase for injection were determined with the method. RESULTS For collagenase, the minimum effective
dilution concentration was 0.04 U-mL~!, the sample which was <60 U-mL~! had no effect on HL60 proliferation, and <
6 U-mL"! had no effect on pyrogen and IL-6 test. For urokinase, the minimum effective dilution concentration was 100 U-mL™",
the sample which was <1 000 U-mL"! had no effect on HL60 proliferation, and <500 U-mL"! had no effect on pyrogen and
IL-6 test. As a result, the suitable concentration was 6 U-mL™! for collagenase and 500 U-mL"! for urokinase respectively. Then,
the suitable the in vitro pyrogen test for collagenase and urokinase for injection was established. There were no pyrogen in all
samples. CONCLUSION The method is suitable for in vitro pyrogen test of collagenase and urokinase for injection.
KEYWORDS: HL60-IL6 monocyte activation test; collagenase; urokinase
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EHPTAESCI EATHIRE AU T 1 AN
BT 40 R AR M AR AT I 7, HL60-1L6 #4J5
WM vk, R B ERITZ TR RS TH TE
SFF P 50 Jo R R AR, R R T TR I R
BESH, AT S T P A D R R PR
(AR A0 3R R 5 T v
1 UBESHR
1.1 {43

Versamax % g4 (BD); Series S000WT %
PR 5% 9% 46 (Thermo); BA400 ZU{3| 8 = H &4
(Motic); TW12 B/KiA4a(Julabo); 5702 BUIKHE =
HKF B O AL(Eppendof) .

1.2 RS gl

P EF 25 ] 5 b A (R AR AR R A A
B, fit5: 150601-201681); Iscove B K ) Dulbecco
1% 7% Wi (Iscove’s Modified Dulbecco’s Medium,
IMDM, fit5: 2043469). a2 IiEH#HL S : 1966174C)
B H 2 [ Gibco A 7] ; A IL-6 ELISA i & (3%
BD A, #t5: 6195887); CCK8 Hethi(H 4
By THAR AT, #t5: KH831). 2 #tiFEHH
J2 SR AN 19 Hbyd 53 FH RS 2 LR 1.

2 HESHER
2.1 HL60-IL-6 3%

HUZM R N 5 2R B bR A 1 30, CRFMET,
& 2%M64- MG ) IMDM 5% 55 W0 5 VA I MR Rl
10, 2, 1, 0.5, 0.25, 0.125, 0.06 #10.03 EU-mL""
(P T8 PN B 2 An Vs VR . BB E R, B
AT A 2% 28 17 1) IMDM 55 #2347 R
T IT R 20T IR .

IR AS R4F, 4T 5 B4 K I HL60
YR, FH2 2%0R 4 L3 1) IMDM 15 %301 4% 2%
2194 5.0x10° A~-mL~" F40 fL B3, 200 pL &L
A 96 FLATHEE TR - K O i) 2% 1 IO AS TR BE 9 7
FARE SRR VAT, S0 pL "L E
HL60 4 96 FLAR HF . [FEF, LA 2%MR 4 i
(1) IMDM 35 7204 R 5 A b 7 ¥, 1B R B X
¥ 96 FLANEES SR E T 37 C, 5% AL
THiF 48 h J5, FH IL-6 ELISA 57 &k il 40 i b
TE W G TL-6 W% FE (OD)HE -

DA PN EF 25 An A S I VR FE AR bR, TL-6 3R
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A AT IL-6 OD H A ARFRINE b 2.
B A RNAS IL-6 OD EARNFRUERI 2R,
THE AR P R R S =

P B VA VR e A DR AR R AN R e R E 1R
Y1) B (contaminant limit concentration, CLC),
g AR S BT E UE s A KT EEE T CLC,
AP AER . 25 MR IS 1IL-6 OD 14
T cut-off &, A 5E ALl AN B

x1 HREER
Tab.1 Sample information

AR - s B Py
4k Y5 EY Y 3 fits 10V U
VEST 1 EBEFREEMHZER JZA160701
Jie I it 2 AFE] izaterinz 0%
1 READER 26 TR 31610033 1
2 AT 41603053 10
3 41610041 10
4 41610051 10
5 51603033 25
6 51603041 25
7 EHERSERITNERHIZ 160702A 10
8 160702B 10
9 160702C 10

st 10 BENERBIZARAT 1611092 1
R 11 L FRACK SRR 2R 62 1506165 10
12 HIRAF 1606075 10
13 TRRE AR A 71605011 25

HIRAF
14 WX ABEZARTE 22616018-1 10
15 AT 226160192 10
16 22616020-1 10
17 FREmE KA A RTE 20161107 10
18 AT 20161110 10
19 20161118 10

2.2 Cut-off {f. CLC LA K AH3 it 5 KM B A HU 11
i

2.2.1 Cutoff & ZHERMZ D), Cut-off AN
BT BESF35 oD S5 H 3 AMniEZE A, R
X £ 3s. BRI FB X R oD [EAR, H
cut-off (AHAFE . AWK cut-off HIH7E
0.03~0.3.

222 CLC #UFar&EMN  1=k/M, H K
NN AT T R T B AR N B e K AT B 2 I B
&2, M ANHET w45 & 5N I s A
i
iz J5E g R PR I e Y20 D v i ), e T 2 R e
TESFF K=5 EU-(kg-h)~"(81, i J il 156 B 45 2 B\ %
AN R B A2 I B R A 12 000 U, A 3% 60 kg it 51,
I M=1 200 U-(60 kg-h)~'=20 U-(kg-h)™", T i 5 filg
R R1E L=K/M=0.25 EU-U"',
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P NE TR R, RIEAR C=UL R HHN

A BFEREIRE
Horpr C IR B, LONINEBRAE, 4 A7
VA PR

BT BT 8 © £ B HL-60 J7 v & I PR 161 )y
0.01 EU-mL", RIEA X C=V/L i+ H &N E
IR 9 0.04 UrmL™', R BQEE 5t /NG SO0 .
WEN 100 U-mL',

2.3 PRI TE AP H] RIS IR N HL60 40 Ak K TG
SR PRt R T

AR A2 JE Tl A H HL60 4H L f5 , 2
I3k TL-6 FR1R G I W il i A7 e R TS 4.
A4 6T HL60 4 fu A= KA sz i, U J6 ik 15
WoE pa AR & 2. th, 758 i 38 58 90 i) 3
ISR 0T HL60 4 i A= K T sz e i il S iR FE

F HL60 4 g 2 H & 2%Mi6 4 i () IMDM
BB 20y 5.0x106 > mLte Bt
& 2%5 4 L35 1) IMDM 5577 MRV AR, 0 e 3R
J 3B B R Ak e v (R TR AR 2) K
200 pL %L HL60 20 il =7 5 50 pL A AL A 5 i
TR ([ ) 75 5L B R, B % HE A 200 L AL
HL60 4Hff2 S 50 pL L& 2% 4 & r
IMDM 572 0R 6 )R & F+ 96 LAk, BT
37 °C, 5% M IRFM TR 48 h fa5, B,
FLhn 20 uL CCK-8 B, HET 37 C, 5% %
i MR R 2h J5, HEARDCEEL OD . 5
DRl 28 77 22 3 W 1 06 8% 0 e A 4K o 3 T 45 B P ot
BT, 2 P>0.05 B, 245 SO
HL60 2 Jfa (1) A= K T 5 1 o

3R A R R YRR K E <
60 U-mL~!, JREABEARE <2 000 U-mL' i, fHik
it HL60 Al AE KGR mafEH o 45 3 W3R 2.
2.4 HJEFHPALK

Zx R BRI 24 JL 0 v [ 2 890, > R R AR
VEIEAT AR PR A U B, R AT K 1 AR
TGS, DA AR o R R e 2 A T

B N B E bR AR b BRI T S N B
FARE IR IE, AR S T PSS TR A
h E BRI 242 2020 4F 2 H 55 37 555 4 1

F2 R & HL60 40 i o 3 747 %] 2 (n=3)
Tab. 2 Effect of samples on the proliferation of HL60(n=3)

AR 2 B W /U-mL! P
600" 0.000

60 0.842

o N 6 0.516
S R DR ) 0341
0.2 0.103

0.04 0.611

20 000D 0.000

10 000" 0.006

5 000" 0.003

VE I PR B 2 000 0.156
1 000 0.797

500 0.713

100 0.510

e SR, DP<0.05.

Note: Compared with the negative control, VP<0.05.

BE R ARE SR o A SEIG RS NI PN B R A A
ZRFEN 0.5 BU-mL~" B 2 A5k FE (1 A3 S P VAR
2 fEIR B I B AR UE S, R RURS), BIA
T PRI S AW . % “2.17 TR ik ATk
56, BT RIS g A VTR AR
PN BE R AR E AT A3 1) IL-6 OD fH (4. B. C)fX
AT, THEARRR KM AR EER).

R=(4-B)/Cx100%

B CRLE 50%~200%, WA ATE B 56 2614
RSB RAFET IR . SRR AR
EMTEEA, 2R FHIE R, HEETHKE
RIG IR AL H AT R .

SERLRIE, PRIMEFRE<1 000 U-mL™", &5
WHE <6 UmL"' B, W & &K FEILEYIE
50%~200%, X #JEE T . 45 R WK 3.

=3 HRABHRBROHEE N EF R AT EREMN=3)
Tab.3 Recovery rate of LPS in the test product dilution(n=3)

B R B SRR PEIR S /U-mL! [T 2 /%
60 58.6
VS P R R 6 80.1
0.6 80.6
2000 553
55 PR W 1 000 81.0
100 86.9

2.5 IL-6 W& T EeE

I 25 3L B 5% 2.6.30 BIRA R ), FH SR A% 20 i
SO s v s AR R AR, R O & T
WA, 20l FH TR A TR b A R R VAN (K
VAR BC ] — BRIV (B R RIRE)IL-6 Arik
sV, ELISA A& kel IL-6 &=, 2
e 1) Y 58 TL-6 {ELAF 22 fE+20% P, X5 & Tk
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USGiEUR

AR T 6, 0.6 U-mL™ i S5 g ¥ W F1
1000, 500, 200, 100 U-mL" JR A BN IL-6
I E A o HRTER .

& 2% M5 i IMDM . 55550075 5 2 1%
I HC 1) 3 VA BE PR J D Il R PR OBV VR, A LB
BV W T G B R B O 4.7, 375,
300 pg'mL~" 1) IL-6 AR fid W, 1E 2 IL-6 [Eli 3
P . RN AR & B ) TL-6 AR i S A
BWEC# 300, 150, 75, 37.5, 18.75, 9.375,
4.7 pgmL~" 7 MNMKEER IL-6 brife LIS W, 1% 1L-6
ELISA U6 BH F500 € fE il i I, TL-6 IS fHh i
MR, TL-6 bR W OD B . LA 1L-6 ARifE i
TR TE R AR, OD H A AFRILE IL-6 F5
HEMZL o B VAR, R ) oD fEARAN
Pt M 28 T H S AR R TR 1L-6 {H(a), 1L-6 [Flik
RAR S IL-6 {EH (), % FaUit5 IL-6 [liR
(Rie)o i~ o AR 3 Fh IL-6 WRBE A INAR IR 2
BITE 80%~120%, NIIAA IL-6 K ill R LT .

RiL6=(b—a)/1L-6 FLL1E x100%

g LRI Y PR B B AR T 500 U-mL~" i,
Ji JE R B2 9 6 U-mL~" B, %o IL-6 (17300 7€ To st
SR WK 4.

GEIRRM, v A R R R E <6 U-mL,
5 PR IR R <500 U-mL~" i, % HL60 4l
AR TCREE, 0 F I E AT TL-6 W E G .
JERL LB SEEG, §f 5 36 A HL60-TL-6 #4450 & J5 1%
() Jie 5 T RT BRI MR BE 3 il A 6 UrmL! Al
500 U-mL,

T4 RS B A IL-6 An AT E
Tab. 4 Recovery rate of IL-6 in the test product dilution

. TR WK/ IL-6 s ETUS 2 /%
AR

U-mL™! 47pgmL"  37.5pg'mL™" 300 pg-mL!

S 1000 76.5 68.3 91.7

VA 500 101.1 89.0 92.4

200 94.2 91.3 92.8

100 108.2 92.7 89.5

S R 6 110.0 100.4 94.3

Ji i 0.6 108.8 100.5 98.7

2.6 ARG ENE

X119 MRERERE 7 AN K, 2 #IR)E
MgkE 1 AN 2K, B KETZAR, )
TS HERE 1 M (ST 1 B R
g, 45 N1, 7, 10, 11, 13, 14, 17 BIVES
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JREGE), 1% e MR AIREE, 1% “2.47 TR
JIE AT IR TR, WA X PR e A
TAFAET . WEER BRI 50%~200%, K B
P ARSI T TIAE - . % “2.17 Wik
XA A AT R A, 58 cut-off {H N 0.151,
MFEM IL-6 OD E W3 5. 451 FW, Fra gt
ME ) IL-6 OD HIZMET cut-off (A, K5I
HI & AR5

#5 HREAZEBRE@=)
Tab. S Recovery rate of LPS in samples(n=3)

Bk 5 5] AL /% IL-6 OD 18

VST R DR 1 79.6 0.138
2 - 0.081

VEST PR B 1 84.2 0.107
2 - 0.075

3 - 0.101

4 - 0.084

5 - 0.143

6 - 0.082

7 91.9 0.078

8 - 0.089

9 - 0.102

10 80.6 0.123

11 84.2 0.068

12 » 0.066

13 99.2 0.081

14 95.3 0.039

15 - 0.037

16 - 0.038

17 943 0.041

18 - 0.050

19 - 0.036

3 it

AR 2 L O W VR B T 2006 AR IR TR
INZG I Z TR AR 5] AR R AL ) T
A, MAE 7 MR RSN e, AR
fif N A IfL-TL-1B Hrff AN A i -10-6. b & if 5 A% 4
J(PBMC)-IL-6. MM6-IL-6. THP-1-##14(Neo)-
THP-1-TNF-a Fl#A7F N4 M-TL-1B 15 2 K & 4%
J7 2 VR IR H 0 [ ] SR A o o A s B ) T X
Bk SHEFEO BT X BRI AR, R A B
TN EVELENGN E )iz 4 N A Iy A4 i H
ZA R B RN R RGO, B
I, %N SRy, BRI A A 22
R, IR R MHEER 3 P AL A R
RS ) B A% 4 2R 2300 9 THP-1 A MM6 4
MIZ, 1% 2 PhA R 5y 20t ik e N 25 21 B
RIS REAN M R, W T ORIk, X e
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] P H ] A= 4 o)t A S A 9 B e A i R R
2 S W DR AT, BESE TN A LA AR
MIFEM S ERORILT 1 o 5 BUR IR B % 4
M R (HL60 4HfR), MM AR Y TIR1S, 1hHZE
IRV RIEM N BE R . T RER IR I I BE 2 B
R 22 P PP B R )RR BE R RS, 1% AR
Gyih IL-6, HE U0 E A S ST T HL60-IL-6 FLi%
Y B R AR AN E ARG 7 vECT) BRI
REME . B BRI REIEAT T RE,
M S 4R T I R A5 R, AT AR T
ZITIEAERET . BTSSR AR I A R
FAU2, ASHIE 50 BB AR % 7 VA6 VE 5 PR i AN
T S P DR 2 A A SRS W R R

T S FH PRI A0 S P e TR I 350 SR TG B R T
A, PRIAE HEAT A EAS I BT, RS A B KA
PEAEE, R /N REIRIE . TERTF L R R I
i FE R HL60 21 i 384 FE A7 5210, 4 5 1) 1) 30 A
e PRI, ASHE 7 i 40 i 18 5 H s R B, 1
Gitt 4 MrifisE XS HL60 4 M A K T 5 Wi 1) BRIk
Tt 0 2 iR AR B o 5 A A 0 A o [ 245 B R IR
N2 35 SR BRI I, 3 YRR Z O T R
i, AT R TGRS . A TS IR R [ 2
FNERIN 25 B LR, BF AR 1 3 o P e o Al A
JRGEERTJFE T TP o IL-6 J&1% 7k 1k
MFEhR, EFEMXT IL-6 Bl EH T, KEmee
PSRRI ZE SR, ORI AR AT T 1L-6 TR
5o o0 5l FRE SRV RORT TL-6 %77 5 4 FO bR b
R B . s R 3 ANIKREE TIL-6 ¥, 70 3
Rl 2 FhA R BCHI R 3 AR IL-6 &R, HE
FEL20%, F BRSO IL-6 B9 E T4k, it
PLERFE, ®05E T 3& & 1% 7 1L IR R SO AN 5 I
W ARG, XF 19 fL PR BAEE AR 5 A 2 bk i
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