- 716 - PEGEFE WP RE202259 A% 3645 % 9 Chin J Pharmacol Toxicol, Vol 36, No 9, Sep 2022
-~

BT MBIEZ Y R 2 TN R RFE S E BRI

SEEeE

M Bl = #0770

BT G IRE EE
(1. TN TG LR 255 T A A RS A, 98 55300 2151045 2. VLI K2R I i 5 B
VLR 730 215600)

HE: BB A 2o FNAB I AR LIAHGA X LR WRELF T THNERASIETE
Folo il 5 F RN, ALK EHR R T E It h 2o BP0 P ERBREF T ETRNIERLAS LR
B B Z Ao ik, A A E S AL ETE BT S F-A4E S0 2 36T 1B SR S AR 7 X6k S A
FRER U W B AR TR ik e B RS R R B K S A F BIRRR AR RE S Aot
MARE AR T AEEENEHATRIE, SFEREAZBAEARAETF ADFRERFELF T T
RN SRR M S0 B . A S A B T IR fe T BN I Sh A e i BOR A 5 AL ey 1t

FER: B E AR, FREW; T EANIGI; AEELE

FE 4SS :R965.3 X EkFRERD A
DOI: 10.3867/j.issn.1000-3002.2022.09.010

e DA g 3L 2% A W 2 24 ) 2 e VEPF M b AR R R
g i) B BB oY T B, T S5 sh 4 ik B ARG A A O
BE I 12 W R W I, DAL 24 0 X S 58 Sl A a
B SR ST AR B DA T 7 S R A AT )
KR BB, YT P s A
S A PR 25 B AR IS RN ¢ () 300 %o A 441
SYBCE 25 245 20 Sh i 2 25 0 1 SR B =2 51 L a8
IO 25 4 S 56 Bh 0 It R g B2 A T 9 s ) 3 2% (BT
FELEAT L5 B 50 BT, X RE A BE A IE B I I IR
g B2 Ao ) ] s EIp R K 5 b2 2 B S HERE T A
ATV PR 27 I DR A7 RPR 50 BT S I IR
g B2 A DU A8 A5 2, T S50 Sl ) o B e U 4 B (B
5 IEH A 25 54K, andb P T 1 ] 1 3 40 i
SHAETE M (6.0~31.4)x10° L%, A A1 1fi (1 20
J 25 2% (8 35 B0 (3.5~9.5)x10° L' (A, )
2y P A N7 R0 IR S 59 20 W0 I R i L 2 A T 4
i 1) 2 25 (83 Rl B A A L E B 0 3 (R B TR
A Ty T G A A B AR B R FE . AR E Y
HMEA —EESCHER AR IE T N [ Sl I R 439 B2
E R S A5 1) S H (8 B B ik 2 5
B B2 M FORLYE 1 1 A7 B 7], 225 (Ea Y

YEZ R Tk, LT AL, RERIRIN, EZINF 25
LA VEPEM I ARG B2 00757, E-mail: wzl070502 @ 163.com
BWAEE: 1LH{E, E-mail:jiangjiajia_2001 @ 163.com

ME4S :1000-3002-(2022)09-0716-05

BB SEARAT IR S o P, AR SCHES 2 [ N Al
PRAZ W 15 1 = S5 BOR AT A A S B 45 2 U
R SCHRU S LRl 2 1 255 25 A AR
FURRIRTE  IRAR P B2 1 25 ) 22 A Ve PP b 52 30 )
Py PR B2 S e G I 45 5 2 2% (LY 1] ) A 5 A
B UENY 75 L& B E W P3R5 1, O 2 ) A VA
WEER BSR4

1 SEFEERENET

i PR BER 2 o Ay I A B 458 IR I R A=
WAk eI A e 2R AR bR . BT X A
FE AR S5 (B L AT A3 3 R P A 5 s T s e o 5
285 3, 0 F 2y N IR s I T 5 918
PERFSE AR TN P47 . TCie KRB A 7 =, 73K 15
0 B £ B S I A B 2 5 ARG 4 A B B
IR RGE X S bR 22 (A 0 B A T T
1.1 S SEaESA

SCUS S B AR R B FRIRES ERR DL
T SRR b B A7 R B 5 R 2 A T B 2
BN S 25 BE AR 45 TG DR PHL 2 2 o A6 0 4 s 119 5
H7 e FLARE DL T, R R AN TR 200 sl ) ST
FOR A S VL . AT AT, S BER R AR A
W ZHEAT R4, LAARAS e A e fd B 2 P A 1)
PRI B 27 o 1 G0 0 48 A B I 2B ) 2 o A o 2B



SLEETEEE

« &£20224-9 A % 36 4% 9  Chin J Pharmacol Toxicol, Vol 36, No 9, Sep 2022 - 717 -

T A, 20 9 sh Wy RN AR IS 43 2H K 43 ) ST
SHHEIEHE
1.2 S ENEIFERE

I HE ST VR Y Zh ) 225 MR T e b o, i a4
RE WS KR HEE A% e R A A I A AR
HR A A, DB CRHERR A sl o2

PRSP, kBRI AR5 & B 2
X 7 B ARG 928 100 A A BRI 5 s ), sRIF S R b
HE 2 v 1 £ R 2 ) N () 465 24 20 v &4 24 T ) B
Y. XTSI AR S ARG Y
235 Iy I R 5 I (g BRI 45 ), sl B o
RO R P ) R )

1.3 WS ENEHE

22l 238 3 X S B AR S — e kAT
Z2 ol I 7 A B BRI 25 R . S (U L
2% LIRMSE TR, MSEZRZE(F2102
R ) B X)) Sk 22 (RS 1] 38 2 ) 95% 11
oM, KRRG-S HREIEN )
Y52 AR 20T 120 H, DURIERE IE A #57 90%
A KT A A 9 3 2 o e A DU 48 A BB 1) = 5%
{H 75 B, 4% 99% B A5 K P dt vr , M) 2 /b 3
198 H WS H Ak il , T o 462 R H
260 H 8~10 JAl % 1) SD K B, MEAfE 45 130 H, &7
T Z IR AE A FE B 1 S 25 B L, i 3 R
P IR 7 2 25 30 e I 3l ) =2 [B) 25 5% o e it
22 L (P>0.05) , B0 S BRI FH I Al & 15, seRs
X 2 WU AR BT 2 T 1 2 F R IR T 260 H SD
KB, AT 35 5] 99% B A5 K - 5 1 IH [ e | 1 v o 2
1 P 2R 2 A Il R DR 3R R 275 (B30 R ME 1k 3 )
Z [0 22 538 Goit 257 L (P<0.01) , R L7 SR B
FHEH B e ME 51 0 B e, Be i R4l sh 1 5 %4>
PRECE ) 130 L, W4 fir #3719 2 25 (E VL L o] 3k
#90% ‘&A% K.

W H AR AR B KT R Ok % R i S
HARBCR BT A A 250 1 s S % A
AL B ER S S H I E M EEACE, HA e
BN R A RGN 25 45 T ) AR
1.4 HRREMNEK

FHF 57 2 25 (10 ] 1 o0 W R 5 1) 2R 4 4% A
NS T RE— 35, insh W AS g O L B W O S0 R
Al R SR R e FIVRE A BB 2578 AT R RE 2R
AL TR XA RS 285 SR T e s e . B — 3
WA R — k4 b TR SR A — 1 A
DLARAR B — AR e M S T B A, AH R i TR 5 5K
B4 AT I A A AT A — O i

1.5 H@m&NER

FHTRE S ARG A A I &R B, ) R, A4
AN 53 S U ASC 8 A I 3K 700 R s v 45 A R 5
BEER I R RO 5 B SRR TR AR C IR S RS
AR ) 2% S5 ARG 5 12, I 0 2 I D HLAR s 5
=5 AU 2 2L % ) 5T DI Bl Holsi G 4%, H
E il R Ge il e 1 Rk G B B AR R A
N BT RR T, JF A% 1 RN AR 7 R ) SR 4
WA At A7 AR A 2R T 3

it I A R S I ST RIS e RLSOCAS g ST
BASIN , AT DA AR Pk E S0k A At A7 S5 1R R it A7 T
AT | A S B AT ARG R I B R A e R
L il B AR AR HE PR A E R RR AT | 4G DN SR 7 7 BT
PEBE 2 N BRSO AT & B2 bR e R TR N, 4
i W A% TC IR G A BE A
1.6 FEmiG il HHEr 412

N g — S A I AR 0 BT ARG T S AR
TR I 0 dc v B0 25 o A DA 3045 808 4 iR
(range,R) Kk & E NN R/3, AR A 18 2 R/3 3k
P — T R R 0 S AL A A L DU iy
W HAE Ry BB AT IR . 2 IR B R
Je FE SRR AN AL 120 4>, T AR 2 N AT
BEVEBRFFY , W5 W74 31 2 25 B AR B0E Ak 2K D B
TR AT G ORI B . A BB RIS
AT B 458 T R — 3 ) 2 2% e AR b A5 5 BRI 4L
P LI E o

K J11 SAS Hil SPSS %5 4l 48 1143 7 4K A DA
T — o 1A D 5 B 200 o3k 25 A LA %) JIT A A o S
G B G IES A (i) o X T4 IE
AR IEAE | 8 FH S8 4% x£2SD 3k
532 25 (B0 Bl 5 0 T A5 G TE 25 43 A1 B R D 4
IR T | VS R WP A E I DAY G K [ =)
Pz.s”%zﬁ@%%ﬁ?ﬁ@o

2 SEEEERRKIE

21 SEECENEIESRG

A2 W2 P PR B ST LA A I PR B
S RN R R 09 275 (T F i O S s L TR Sh )
S5 REVR BRI AR SR 2R A L RGN R R
A AR IR 388 AN E S 6 IE S 2 (E A R ) 3
P sE RS (T

(EAn A AR SIS BLI  WIAE 225 (B i O
SEJ AT IR : D S5 B AR IR R R
e 26 LA RS 22 58 e A el AR I, A sl AR 7 R 4



. 718 - PHBEEL

b

M £202249 A% 3645 % 94  Chin J Pharmacol Toxicol, Vol 36, No 9, Sep 2022

A T A AR AR R SRS T A ) B
55 5 Q) B ST 27 (0 B R ROCR RE AR A5 2 18
Bt (R ECE ; @ i E T | ok A L2
EVEVPN B SEHUAE A AT S (G
2.2 SEHEERIEMEIE

KR URERE S EHERN 20 R34y
SRR S IEATREI . 4% 1.6 A HE D7 =0, K A
B — 5 B R I 8 B 4230 20 4N RE S ARG I H 4 v 1
FETE B REAE, A T S BRI L e 3 &% K
PR et A U Sl A 7D A2

AR 20 A ke A T RS 2 A EiE N
TRV S AEN 2 N, T % 22 FE 538 H .

WR M 2 MR ATE R S Z A Z 4,
N PR A0 20 KW 2 25 AR RE St AT e i )
FEGEAT B ARG A 90 % FRAGH I BSCH0 b A2, T 2R 5
ARATHY 20 S Bl v JAA AR 2 S B A e
JR 2 B 2 N, W I 2 % (S T, 5
W5 ZE B S,

3 SE{ESe BRI AR

TEVEAS K 1 Zh 4 () i BRAR A | 25 22 & 1R
AT o R S B IR 2 R 25 A Bh W 4 2
BB AR FRPR SN, 1T LB AR 3 e PR B 2 275 {H
T PRI SR Al e S g 2L~ A 00 Al 2 5 e LA K S
WRIRESE  JFA B oY) — B A RS IR
R MR S DU S @ BOIR S BEAT 25 5
FWr

TEPFAL 25 285 2 30 4 245 I 1) e R g B 27 415
Je A B REME RO A SRRV O RO REE IS R T )
— 2y VP B 5 4 25 A S A R A B
YA IR AR B FRIRAS e R A AR T AR ]
37 516 LU 4y 245 2 B 4 5 T U006 2 3 0 i A
B A RS S E Z A 39 22 S 2 R AR Gt v 2
SCUEL 2 25 A S S R R Sl P B i PR B A
IR Y (B2 8] B9 22 S JO G 12 o SO, m] L 2
W 265 245 25 S ) 4 24 i A B A 15 A oK Hh B
PEUUE o 25 25 S5 00 BREH Sl ) 0 s PR 202
G RS 42 L 2 W) ) 2 5 T2 0 S, U 4k
KA 2 25 AL s 4 25 0 i PR B2 4G ) K a2 15
SN S EELE.

A 4 25 L B 45 24 )i B e A L < A ) K Hl
AR IS TE ARG, W AT 0020 18 2 25 21 3 ) 4 2
e e RS B i b AR ) BT R O, 45 [ S0 % B 4
S NS 2 A 26 5 B B A Ge i 2 B

NEA LY B CRBE R L AR Y
25 2 5 A I R g L2 A I 5 Mk o 5 2 (S L, )
I3 AT T AE T 2R A & A AR AN, A 21 40
LA R 5 R A £E A A it b RS A K (teripan-
ratide ) 51 & 14 155 FH = 55 SR W 25 3048 b kAR TRl
G 57> LA E T G B W g e 23 = 8
A E R S AN B A

AU 25 UL S W 4 2 ) O I R e B 2 G ) K
S H N, B T 25808 45, W a] 4725 H)
Wi B 45 AR A B AR B fE B X IR — A5 A
o5 245 21 B0 W) 4y 245 A D 0 A ) U R A 7R e 2 2
2l S YRS I BN A 25 DA e S B 24 38 A 2 1
SO PR R DA B R A ELA T A 1

FAh, T2 TR 5T A L S B
/b U HUE R 3h Wy (& B84 fil Beagle X ),
I TCIE 45 25 A AT BB AL 2 18] Y 25 7 2 5 BT et
2 S YN ER A A S A RS = A it S %
EYE I ANt , T 245 6% sh Y i I R W Z2 48 7
FIZE 25 B A 45 SR A R AT 25 T, DT 5 3
PPN 250 B

4 &iE

BT, B A BT HRIE 7 A [ JE IS 44 SD K R
DL A TR] i 2 AS TR) A /N BRUAG A AL 48 4 2 5 (L
ROt e Ah B SE THUAE £ % A% Fl Beagle K 55
S 56 B 40 A I R TR A AT B B 2 2 {1 Y
AT R 02524 (LB IfiL 48 AR 2 % (V0 Bl G i T 55
A AL SD R BRI B I e D5 ] ) 0F 5 HGE P
I PR B 2 5 i A6y 0 8 s 2 25 (B3 161 7 25 ) 8 4
PEVEAN I 2 Xt 1 B0 A 152 1 DA g L 2 o G 0
FEAREAE I ER PPN SC5G S O ES SE 8 s
PRSI FA ST LA E B ITAG 25 M 0 5256 sh i d51
EEATIE W EE AR X TRk e s S R
Y TIE I PR B 7 R S A IS AR 9 2 2% (E Y e — 33
AR T A PR A ) L, A SR AR S T AR R BE 8 M 5 A
KHEARAG T JFI , WA A B 2 B g

& 3CRk:

[1]1 Whalan JE. A Toxicologist’s Guide to Clinical Pathol-
ogy in Animals [M/OL]. Cham: Springer, 2015: 2-7
[2021-05-20]. https://doi. org / 10.1007 / 978-3-319-
15853-2.

[2] Weingand K, Brown G, Hall R, et al. Harmonization
of animal clinical pathology testing in toxicity and



VE e &0k 5202249 A 4 36 55 9

Chin J Pharmacol Toxicol, Vol 36, No 9, Sep 2022

- 719 -

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(1]

(12]

(13]

safety studies. The Joint Scientific Committee for
International Harmonization of Clinical Pathology
Testing[J]. Fundam Appl Toxicol, 1996, 29(2): 198-
201.

FEfh, BEE, £35, % . JLF Mk (Macaca leoninayfil
W R A A b5 2 B (0 0 E 5 50T [J). S
5% (Zoological Research), 2013, 34(2): 89-96.
WLL, T =, BT IR RS S A AR (M), 4 R
Jent: AR A, 2014: 13,

Matsuzawa T, Nomura M, Unno T. Clinical pathology
reference ranges of laboratory animals. Working
Group Il , Nonclinical Safety Evaluation Subcommittee
of the Japan Pharmaceutical Manufacturers Asso-
ciation [J]. J Vet Med Sci, 1993, 55(3): 351-362.

He QL, Su GM, Liu KL, et al. Sex-specific reference
intervals of hematologic and biochemical analytes in
Sprague-Dawley rats using the nonparametric rank
percentile method [J]. PLoS One, 2017, 12(12):
0189837 (2017-12-20) [2021-10-19]. https://www.
ncbi. nim. nih. gov / pmc / articles / PMC5738108/.
DOI: 10.1371/journal.pone.0189837

Bourgés-Abella N, Geffré A, Concordet D, et al
Canine reference intervals for the Sysmex XT-2000iV
hematology analyzer [J]. Vet Clin Pathol, 2011, 40
(3): 303-315.

AT, XI5, M E &k, % . Beagle K &M I 15
AL LR 22 A8 AR I 2 [J]. 2990 -0 IF5E (Drug Evalu-
ation Research), 2011, 34(1): 19-21.

SRS, RFY, EIRT, A B MO A AL A R b
B 7 FORORNI A7 [J]. 0O A BRL 2 2% 8 (Sichuan
Journal of Physiological Sciences), 2005, 27(1): 39-
40.

SELW, W, R 2, 45 . 4k SD KR & 45 251
130 75 5RO 19 A S [J] B BT 25 24 A (Chinese
Journal of New Drugs), 2021, 30(1): 17-24.

BRI, B, B, & HIAFE SD R RA LR R &
B v 8 37 g5 A M ). b E 2525k (Chinese
Journal of Pharmacovigilance), 2017, 14(11): 641-
645.

r ] N RN AR 5 1l PRS2 50 2 A6 40 1 H 275 X 1]
HilE (WS/T 402-2012) [EB/OL]. (2012-12-24) [2021-
05-20]. http://www.nhc.gov.cn/wjw/s9492/201212/
84c035163f324785877dd138936f2fd1.shtml.

Clinical and Laboratory Standards Institute. Defin-
ing, Establishing, and Verifying Reference Intervals
in the Clinical Laboratory; Approved Guideline——

(14]

(15]

[16]

(17]

(18]

(19]

(20]

(21]

(22]

(23]

(24]

(25]

Third Edition. (EP28-A3c) [EB / OL]. (2010-10-19)
[2021-05-20]. https://clsi. org / standards / products /
method-evaluation/documents/ep28/.

Fro, BRI, XM, A% T2 K R B i v 2R Ak
FE AL B GE R 31 2 H——8PF %% SD K iU AE 1k
S AE M T [J]. I R R 24 4% (Chinese Journal
of Comparative Medicine), 2006, 16(4): 193-196.
I, BRI 2, E8 A T2 K ARG S i A A
SE RS IT R 51 2 7 ——SPF 2% Wistar K RUfi i 4
bS5 (G R 7 [J]. T L4 R 24 4 8 (Chinese Jour-
nal of Comparative Medicine), 2006, 16(4): 197-200.
Fro, BRI, XM, A% R 2K R B i v 2R Ak
EMIEALIIGE R Y 2 L ——Beagle R Il A b S % (H
Y 2 57 [J]. P [ HE & 1R 2 2 K (Chinese Journal of
Comparative Medicine), 2006, 16(4): 201-203, 207.
OIS, JEARLL, BINSE, 45 N T 3R 4514 T E A Ifi
WF MRAEAGIE & 228 (00 E S5 [d]. o 5256 3l
¥) %4 (Acta Laboratorium Animalis Scientia Sinica),
2000, 8(4): 224-230.

W, T8, ks, 4. 505 Beagle K Il 2% &
MV AE WA 2 2 25 I IR (] P B L s A Rk
(Chinese Journal of Comparative Medicine), 2004,
14(6):355-358.

TR, = FE 5, i, 45 . 3 ~ 4 5 ki AL A8 FR 1Y)
M2 [J]. SL58 sh W) 5 H 3% = 2% (Laboratory Animal and
Comparative Medicine), 2013, 33(4): 310-314.

Wiz, Wit g, farakE, 45 . Beagle KA A 4= K iy HA 1Y
MR A FEFR[J]. P L 4R B2 22 24 % (Chinese Journal of
Comparative Medicine), 2004, 14(5): 304-306.

T, BEIET, SRR, 55 . SD R BUIM I A L8 AR IE
Z 2 (06 Bl B[], 10 A= 2 B 2% 2% 5K (Journal of
Health Toxicology), 2000, 14(2): 112-113.

BRAR, FTREN, ZEHOT, A5 10 R I SPF RS K
/NEUMLIR 7 S A AR bR I 25 (A B [J]. S50 3
Fl=% (Laboratory Animal Science), 2007, 24(2): 5-10.
EAOT, BEER, 258, 45 L LA KA AL R DA [F )
1Y FL R [J]. B2 56 sh W Bl ~# (Laboratory Animal Science),
2008, 25(5): 62-64.

VIR, SR, W E, 45 L BRI E AR il Y02 R I 3
A AR bR IE W S 5 A E [J]. LR sh i 5 L 1R
(Laboratory Animal and Comparative Medicine),
2013, 33(4): 315-318.

HNGE, Rk, PV, 45 . SPF ¢ f P #F SD K B
A A AW B B3 1 8 S ] 0830 5 ). v I L s 2
& (Chinese Journal of Comparative Medicine), 2009,
19(10): 41-43.




. 720 - PEBEEL

Rny

b

FI R E202259 A% 364 % 94  Chin J Pharmacol Toxicol, Vol 36, No 9, Sep 2022

Influencing factors and methods in establishment and verification of
reference intervals of quantitative assays of experimental
pathology in drug safety evaluation

WANG Xiao-qiu', JIANG Jia-jia®
(1. Suzhou Xishan Zhongke Pharmaceutical Research and Development Co., Ltd., Suzhou 215104,
China; 2. Aoyang Institute of Cancer, Jiangsu University, Suzhou 215600, China )

Abstract: As far as drug safety evaluation is concerned, there are no specific guidelines for the
establishment and verification of reference intervals for quantitative assays of experimental pathology
of laboratory animals. This article affempts to present influencing factors and methods for the establish-
ment and verification of reference intervals for laboratory animals. Assessment of the establishment
of reference intervals involves selection of prospective or retrospective approaches, grouping of animal
reference populations, screening of enough animal reference individuals, and sample collection and
detection. The reference intervals should be verified in case of changes in the source of animal refer-
ence populations, sample collection conditions and detection systems. The test results should be ana-
lyzed in depth in terms of statistical, biological and toxicological significance based on the reference
intervals. This review is expected to facilitate accurate and complete eualuation of the health status and
drug-induced toxicity of laboratory animals.

Key words: drug safety evaluation; laboratory animal; quantitative assay; reference interval
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