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HE BM: A2 M AR R E R A i & (LH) B R ER A7 5 ($5 81/535) #9442 1, 4 WHO
FAE LA BEA S IRERAFAERGE RN ERBERIEZE, FE: AF 2R LHBFRAFES (T
80/552 ) A AR S, KA ZAT S IR i (BRI S VR R AL TR K S T ik e B TR) 4 P S8 R ik 94T LH B R %
HARE S (5 81/535 ) th M AR T, R KEBR T LIRAIE: LH (5 81/535 ) LM ag JUAT ¥ 2
342 1U - %32 7,48 % F WHO 4R 2 PR 4035 49 103.0%; 82 MAE K B(37 °Cik & 26 4 ) fekE K F(4 °C
HE 26 F ) N TATA RS AN A 248 TU - %3 32410 %37, B 2R NAERERITH
¥, ZA7%,LH(81/535 ) st 33210 - %30 7' (95% A5/ 32.1~34.31U - %30 '), AAR R i R &R,
2 WHO £ MirfE+ RER & FHBid, RLH T 81/535 TTHEA % 3 K LH B IRArfESld A, A 23802
#3310,

KRR : AR B IT ;A SE AR AR A 5 B FRAT A 50 5 WAEAR T ; A S 98 0k BEIR Sk ik s (b A R i ik
B IR) 5 9 o 9B R K ik

FESZES:RI17 X ERFRIRAD: A XERS:0254-1793 (2017 ) 01-0170-06
doi: 10.16155/j.0254-1793.2017.01.24

International collaborative study of the proposed 3" international
standard for human pituitary luteinizing hormone

YU Ting, SUN Nan, QU Shou—fang, YANG Zhen

( National Institutes for Food and Drug Control, Beijing 100050, China )

Abstract Objective: To calibrate and assess the suitability of international candidate standard for human pituitary
luteinizing hormone ( LH ) , lot No. 81/535, and to provide data support for the applicability of candidate as 3"
international standard. Methods: The assay and stability of LH international candidate standard, lot No. 81/535,
were tested by radioimmunoassay, enzyme—linked immunosorbent assay; chemiluminescence immunoassay and
time—resolved fluoroimmunometric assay using the 2" IS (LH, lot No. 80/552 ) as reference standard. Results: The
geometric means of immunoreactivity for LH, lot No. 81/535, was 34.2 IU per ampoule by our laboratory, which was
corresponding to 103.0% of those provided in WHO report. The geometric means of immunoreactivity for stability

samples B ( 26 years, 37 °C ) and sample F ( 26 years, 4 °C ) were 24.8 IU per ampoule and 32.4 IU per ampoule,

* SEfEVEHA Tel:(010)67095919; E-mail : yangzhen@nifde.org.cn
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respectively. Conclusion: Eleven laboratories around the world presented data. The geometric mean of the

laboratory estimates of the LH immunoreactivity of the candidate standard, coded 81/535, is 33.2 [U per ampoule

(95% confidence limits 32.1 IUper ampoule—34.31Uper ampoule ) with acceptable stability data. It is proposed by

WHO Expert Committee on Biological Standardization that the candidate preparation in ampoules coded, lot No.

81/535 can be used as the 3" IS for Human Pituitary LH for immunoassay with an assigned content of 33 IU LH per

ampoule.

Keywords: standard substance ; luteinizing hormone ; international standard ; collaborative study ; radioimmunoassay ;

enzyme—linked immunosorbent assay ; chemiluminescence immunoassay ; time—resolved fluoroimmunometric assay

fE B AR A i 2 ( luteinizing hormone, LH ) 4%
Ay N FARBS T i i AR R T R
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AP A ATRR LH 45 2 i E br
FRE S (2" 1S LH, 4it5 80/552 ) %<7 F 1988 4E %,
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8 FF AR — bt i, 32 FH T 4t S5 L P S e
FE N AL AL P LH 5 2 09 HE. i Tt br o
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WOMERRE B FEH (1) RSB HTT 2%, LA
PAT 2" 1S LH ($1t5 80/552 ) b LH figeidk [l probm it
an (L5 81/535) 5(2) P4 fige 3k [l b o i (4L 5
81/535 ) ME M5 3 ¥R LH e 53 b HH I B v it O B
ML, 2RO 7 AEZRWN 1AL ESINMER
FE TAE ARSE S SRR P E L= S T ek [ b
WD) T IMERR 5T

1 SEIeHFRL

1.1 brdES BT LH EPRAR S (2" 1S LH, 5
80/552, 35 1U = 4l ™ ) AR MME R AE IR DA
0.5 mL - L~ BELH S LH 325U . 5 mg H 7R
1 mg AILFAZE RN 90 pg SALAN A BOA T 5 5% 4%
Y. 2K, HBsAg Pt —HIV Fl HCV NAT FAM:.

1.2 FEAS 25 3 YK LH [ B Ax o 5 2k & (HiE 5
81/535, FEIE R M 35 TU - 228 ™) AH Y 7 FhkE
A EHN AR IR 555 2 )k LH BEBRbRAES (#5
80/552 ) — 4, 241y []—HHLFE G () T4 LH il 2% 1M B,
0.5 mL + 2l ' AR A LHS.8 g $2HUY .5 mg H
WL 1 mg AL A0 pg EALSN A TR T
JEHRAY) . G, HBsAg Bt —HIV 1 HCV NAT [f]
PEo 7 FIREARI LI 5 o125 BRI S , HLAAR S
O TE L 1. WHO ARHE 45 ALK A4S 0 158 77 A
BEA A AT R AR R AR, ARSEIR B IR B Bk 2
IS LH 80/552 Z AN 4 Fp A IAEAS (4555 3 51 B
C.F.G).
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Tab.1 Ampouled preparations provided to participants in collaborative study

' kAR
(code)

( preparation )

S IR BN rdE S

(‘ampoule unitage and nominal content )

FEEHSE 351U + 3R ' (nominally 35 TU per amp )

B 5 - A7 T =20 °C 1% 55 3 W 1 B A5 o & o 18 5 (5
81/535 ) A7 AH [ (1 B8 1R JF ( content assumed identical to 3"
International Standard Candidate, lot No. 81/535 stored at =20 °C. )

fBE 5 AR AF T =20 °C 4 55 3 U I B b o ot % 28 o (it 5

CHIG PAF T =20 C 2R 3 W e B A 4 i o 3 it (3L 5 81/535)
(Cand G) (3" International Standard Candidate, lot No. 81/535, stored at
-20 C)

AFID  ARAFT 37 CHIA C 2 AR A S 3 U IR B b o i A 2 i (3L 5

(Aand D) 81/535 ) UM FEAFEAS (accelerated thermal degradation ( ATD )
samples of lot No. 81/535 stored at +37 °C and +45 °C for 2 years )

B.E.F  RAFTF 37 .20 CHI4 °C 26 4 155 3 U [ B b o 5 1 18 b

(B,EandF) (L5 81/535 ) B B it AL 2% (accelerated thermal degradation

( ATD ) samples of lot No. 81/535 stored at +37 °C, +20 °C and +4 °C

for 26 years )

81/535 ) BA5 AR R I FLIE M E ( content assumed identical to 3™
International Standard Candidate, lot No. 81/535 stored at —20 °C )
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AL 5 AFIRAKE, B KEED 2 IREH .
22 FEIdk FEBmETRMULHE R LR
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A AN OD M &G 1E 55 BT A 19 5 i S 36 i, JF
L HE - i T 2 52 40 0 ) ] 2R A 0 o R e T
( NIBSC) Hh Je A AL B 22 455, [R50 TR LH
VR AR T D R AR S35 5 vl i (o P R T3
3 XWmAE

AR BIME bR E S50 13 B P ™ 4% i IR WHO 22
SRHEFTHAE
31 FERERSRFNEWECH  WHO 2RI A
LA 3.5 mL A Hr & sl S %, 15 20l
10 TU - mL™" 30, FAR S A5 3050) & R L, SR
AR B A M BOE R AR BRI, oy AR RE
TV BT ] AR B AR A S U e T 2
AL B AR A M R (hLH ) E TR & (i
8] 73 W5 9 6 /i ) - 300, 150,75.37.5.18.75.,
9.375 mIU » mL™"; fR B fA A 38 (LH) 52 Ak
& CRE OB 43 B B K S 83 ) £ 100.50.25.12.5,
6.25.3.125 mIU - mL™"; 48 B¢ M4 A a2 00 7 38 7] &
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(2 RO T SRk ) + 150.75.37.5.18.75.
9.375.4.687 5 mIU - mL™"; fi #5 4 A= Al 28 K 3t 5] 45
(k2 &6 ): 200,100,50,25,12.5.6.25 mIU * mL™,
3.2 i - ROV IZRINE &k R Rl ST SE
Hr ERHC ] 1 ZhRiE S (2 1S LH, 80/552 ). 4 £574
FESL (LH, 817535 ) DL Jz 1 4538050 B A v i il 57 i —
JNE R s BEARAI R - O 27 5~6 FIE K,
BN EACE R IE 2 K

3.3 SLEREME TR R TR R AR S U
BRI IR T

34 ErdEAb B S 4 B R log ((dose )
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RIIE . S RIEEA (LH, 81/535 ) S AHN e i Y 2
IS LH 80/552 [RE AT 43 BTl , FH RO E B A 7
PUA R ¢ KB 4 ARl AR AR 5 2 1S LH 80/552
PRI — RN 402 15 AT AT RIATFIIE A 5
B St R RS, D7 vl AT L3 ) 7R FAT R R
LA 2" TS LH 80/552 il — [ b 2k AdniE 2k,
AR FEAR B SEMNE S B AR ., A 345
FEARIRAM o ¢ KB 45 R ATAT HIREAS A AT 3%
W EL TR

4 ZWFER

4.1 TRIAES (LH, 81/535) W&t LA2™ IS LH
(80/552) JJy b i, 1158 4% £ DA i (LH, 81/535)
AR o i R “3.47 T rp A 0 A B R EA T A0 BT
TG, A [R) G 8 43 B 7 1 18 0 35 3 L 3% 2,
“WHO I a5t (LU 8RR ) 47 8 A
(WHO A 8 R A B3R 30 3 Wk [ B v oy
PREMEDFTE ) . S5 R R ALK E L HREE
55 WHO I R 8504 =2 8] A X 22 78 -2.3%~6.9% i
Bl , & IF 80 C A2 G (I CFl G R [R]—FEAR )
BT, 45 0 34.2 1U - 2231 7, 78 WHO I B B0 H
95% T {ERR (32.1~34.3 U - 230 7 ) {i RN .

42 AREEFEFLER LS WHO @ 4 V17
LRI LA log (AT I ) X log (HREE ) PRk,
FATHSE S FIRFIREAS I ARRR LUE T, L
{H7F 0.80~1.25 ZAMA R ToA . #5 L5 % T 45 %
AR INBU U ETT 5, BR824 5 DL S 6 5
BRI IAU L FEE T . AL E ST N
4, P42 1S LH 80/552 4 X} IR, LH81/535 4t 3% 5 Afr
T 5 (LA A% 200 2 0 2 235 SR P A R L LI 1
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%2 BL2"ISLH80/552 i+ E & LH 81/535 HSRRERM FHE(IU- =& )
Tab.2 Mean estimates of LH immune potency in IU per amp of LH81/535, calculated relative to 2" IS LH80/552 ( IU per ampoule )

LH 81/535 LH 81/535 LH 81/535 LH 81/535
K 7 ik FA B HA C HATF HA G
(detection method ) (LH 81/535 (LH 81/535 (LH 81/535 (LH 81/535
sample B) sample C ) sample F ) sample G )
HESH e RER: (radioimmunoassay ) 28.0 322 30.2 31.3
29.4 33.6 31.0 34.0
Tk OB 3 5 Tl BB 7 938 5 ( magnetic solid phase immunoenzymetric 29.9 35.0 34.4 38.0
assay ) 29.9 32.9 335 39.4
it ] 23 B85/ (time—resolved fluoroimmunometricassay ) 24.2 / 31.8 35.6
21.8 34.1 32.4 33.6
229 / 32.6 36.1
214 335 31.9 34.0
12 %963 —1 ( chemiluminescenceimmunoassay—1 ) 26.8 375 36.8 38.1
24.8 335 334 34.8
{28 % 61 -2 ( chemiluminescenceimmunoassay—2 ) 20.0 30.8 30.3 29.4
21.6 335 313 32.1
[ 458 dE (AU 3403 R ) reported data ( represented by geometric 24.8 33.6 324 34.6
mean )
WHO ##& ( L4078 ) WHO data (represented by geometric 23.2 332 324 33.2°
mean )
A% 2 (relative deviation ) /% 6.9 1.2 ' %)

1 (note ): "33.2 A I C T G 23R 5 Y4 5 ( 33.2 was report value by combining all data from sample C and G ); “"WHO {¥ [ A< 5256
FEIRMET L F, P 2R T ARS8 2 8% ( WHO provided ampoule F to our laboratory only, and fully adopted our laboratory data )

20
18-
[74]
16- L
| 5b]
14| 58]
> 4e
2 |4e)
8 12+ 4d
®e 4c
=% 0l 11c|3c
Ry 11b[3c
’é o 114 30| 7b
= 7b3b|7a
6- 4a|3a|5b
4a|3a|5a
41 3c|10|4c
3b| 8 [4c
24 11c|3a| 8 |4c
9 [ib]10] 2 [4b[ad] 1
0 [1a] 9 [4e]6 26 ap[ 1]1]1]
T T
16 32 64

S BE3 (potency) / (IU per amp)
da~de S HRFARTKEM 5% ( 4a~de represent different detection methods respectively )

1 FRWE 2" IS LH 80/552 8% LH 81/535 #@EE SN FHE (TU- =8| ' ) ERE
Fig. 1 The results of each laboratory for LH immune potency estimates in IU per amp for LH 81/535, calculated relative to 2" IS LH 80/552
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4.3 LH81/535 A EMEHE  LUIAF T -20 CHY
LH 81/535 Sy X} I, 115345 $hn s B A A i (37 C AN
4 CHNTE 26 4 ) 5HAHIX R 22, 45 KW, 4 Cik
B 26 4 R T BRI BE RN, X 2.4% AR AE 37 C4%
PR R 26 4 UM R RE T 25.3% . WHO K43k
RSB ZEIAET 4 °C 37 CCH145 CH 2 4By 3 4
TR AL, SO 5206 % TR -

WHO X F 1 RS M 19 43 B 7 v 02 L (BoE
SR A RA A ity ()P T G028 I I R — B 20, >R FH BT 48
Je S R A OGR4 R TS AT
TN 224 A7t A — IR BE T R P B R R . (WHO A
AR AR A: BUBRAS 3 WK I Brpr o i [ B UV B
I8 ) WA v AR R A% S I S R AL I B s S BT R
~20 CAAFIT T HAER# A 0.014%, 4 CARATHT T
THEREf#RN 0.129%, FWATE -20 CH 4 CHRAFE
PR AR SRS 2 JCIH SRR AREE L 2
WHO TAHIZ 535 St e el A 23K
5 #Hig

7B 1A S5 % AL W] 58 BT AR IR PME AR
E AR S0 5 T AR B i WHO ZE5R, 38R 40,
WHO Se it 48 B A AR B S A T A b 3,
T [ B bR o LH 81/535 5 2™ IS LH 80/552 &%
A ] — 4t T A SR 7 L2 R S T SRR B
PR, R, A K LH 817535 7 4 3 vk H B
FRUESEIE B, 2014 4F 10 A, N2 B4R B
WA 3 U [ B bR o (LS 81/535) B WHO
VbR R 22 ol RS 3 IRIE BRas i fh (8
FH, LH Gsesii 33 1U - 280 7
6 itig
6.1 LH M AT A s A4 % ZE (human
luteinizing hormone , hILH ) Jz& H Ao T 1% Jif i 433 1) —
Flobl 26 2R A2 MR IR R . hLH 4r F i 2 SR AR 3L
BRI IREE (o F1 B ) A, o BES AMEHVIR
IR 2 (hTSH ) A BP0 38 % (hSH ) K& A 9% E I
PRI ER (hCG) AL B #E HAT R 1, e
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b= L1 e s Y 31 & e R X NS D
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I I ARG I 7 3 A TS G g vk TR ERR S 3 0 |
] V) 23 B ' G i v R 27 S e e e 7 iR
&85, W4 P2 b il vk e 4 22 ok e ek
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LH (41t 81/535 ) [ NI 375 58 o0 AH G 0y (1 2 7% 4%, T
VAN LH S Be oM ik Z A S+ o TRIE , b ifEfk
Z AT EIA T , TS TS .

Bt AUMEDFR TAESR TAbatdb )y Ay
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