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[ABSTRACT] Objective To establish historical background data for a 90-day feeding trial of SD rats to
ensure the reliability of research data. Methods Background data from six independent 90-day feeding
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trials of SD rats conducted by the National Center for Safety Evaluation of Drugs from 2020 to 2023 were
summarized. These studies involved a blank control group of 120 SPF-grade 4-week-old SD rats, with an
equal number of males and females, which were only given standard full-nutrient pelleted rat feed. After the
quarantine period, the animals were observed for an additional 90 days, followed by intraperitoneal
injection of Zoletil anesthesia (50 mg/mL), blood sampling, euthanasia, and necropsy. By analyzing the data
from the blank control group, a relevant background database for SD rats was established. Results Both
male and female rats exhibited steady weight gain, with a more pronounced increase in male rats. Within 90
days, the average body weight of male and female rats increased to over 500 g and 300 g, respectively.
Three weeks later, the average daily food intake of male rats stabilized at approximately 25-28 g per rat,
while that of female rats remained stable at approximately 16-19 g per rat. The food utilization rate of all
animals gradually decreased from the first week of the experiment. In the white blood cell (WBC) differential
count results, significant differences were observed in the counts of WBCs, neutrophils (Neut),
lymphocytes (Lymph), and monocytes (Mono) between males and females (P<0.001). However, there were
no significant differences in the percentages of Neutrophil (%Neut), Lymphocyte (%Lymph), and Monocyte
(% Mono) between the sexes (P>0.05). The average red blood cell count (RBC), hemoglobin concentration
(HGB), hematocrit (HCT), platelet count (PLT), prothrombin time (PT), and activated partial thromboplastin
time (APTT) were higher in male animals than in female animals (P<0.05). The average values of alanine
aminotransferase (ALT), aspartate aminotransferase (AST), alkaline phosphatase (ALP), creatine
phosphokinase (CK), lactate dehydrogenase (LDH), glucose (GLU), and triglyceride (TG) in male rats were
higher than those in female rats (P<0.05). The urinary pH range for male animals was 5.0 to 8.5, while for
female animals it was 6.5 to 9.0. The majority of male animals had a urinary specific gravity lower than 1.020,
and the majority of female animals had a urinary specific gravity lower than 1.015. The weights of various
organs (excluding the adrenal glands and reproductive organs) in male animals were heavier than those in
female animals (P<0.001), while the organ/body weight ratio (excluding the kidneys and reproductive
organs) of female animals were higher than those of male animals (P<0.001). Conclusion This study
summarizes the background reference ranges for body weight, food intake, hematology, and serum
biochemistry indicators in SPF-grade SD rats in the control group without drug administration in six 90-day
feeding trials conducted by the National Center for Safety Evaluation of Drugs. It provides important
reference data for related research. By summarizing the background and spontaneous histopathological
changes in rats, this study aids in the standardization and normalization of subsequent research, as well as
the evaluation and analysis of abnormal results.
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Figure 1 Trends of body weight(A), food intake(B) and food utilization rate(C) in SD rats
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#*1 SDXEMRFMMRKRLEEIEFEELSR

Table 1 Results of hematology and blood clotting indices

#2 SDXEMBENEFEELR

Table 2 Results of serum biochemical indices in SD rats

inSDrats (n=60)
(n=60) 185 e li:3¢3
et HEE i3 Index Male Female
Index Male Female AEBREEIREEALT/(UL) 37418 28+16
B4 p8 WBC/(10%L) 7.36+4.27 4.82+3.06 KIILa B IR AST/(UL)) 128435 107+37
%rp R AR B % Neut/% 141:9.02  14.5+10.58 T BB EE ALP/(U-L™) 104+45 53427
s R 4BAE Neut/(10°L) 104:1.04  0.67:0.53 AVBRBAER A CK/(ULY) 747:494 6341439
% BB %Lymph/% 80.3+1058  80+11.96 9B 8 LDH/ (UL 140s735 1072467
HELRE Lymph/(10°L7) SLEEEE SRS y- A E B EERKEE GGT/(ULY) 4524184  2.43:0.88
%EZAFB%Mono/% 2.3+1.96 2.2+1.37 F BT TBIL/(umolL) 9615076 3164131
B4R Mono/(10%L™) 0.17+0.2 0.1£0.08 _1
%IEEA A A BE%EOS/% 15:098 17137 PR3 UREA/(mmol L) 61e235  6.2x2.35
I B M 4B Eos/(10°.L7) 0.11:008  0.08:0.06 HUEF CRE/(umol-L) S0 S48
%H%ﬁ)iﬁ'fi*ﬁéﬁiﬁ@%Baso/% 0.2+0.2 0.1+0.1 %%*E GLU/(mmoI~L'1) 7.8+3.02 6.92+1.41
IEE 5 {4 451 4 B Baso/(10%L7) 0.01+0.01 0.01+0.01 R AEEEE CHO/(mmol-L ™) 1.8+0.82 1.97+0.98
4T 4R B RBC/(10'%L7) 8.9+0.74 8.05+0.69 HiR=F TG/(mmol-L™ 0.68+0.53 0.56+0.51
M4IZER HGB/(gL™) 155414 148+10 SEHRTP 64.3+10.2 69+11.4
ML S HCT/% 5045 46.5+5 HEHBHALB 40.8+12.0 48.5+15.3
FITMPER MCV/AL 56.2+4.1 57.7+4.5 HEA/ERESA/G 1.81+0.88 2.51+1.45
EHT MBI = HE MCH/(pg) 17.4+1.4 18.4+1.2 3548 K*/(mmol-L) 5.04+0.61 4.61+0.61
FHARBMAEEREMCHC/ L") 31031 Sz 354 Na'*/(mmol-L) 1441:33 1431525
/AR PLT/(0%LT) 996+321 939+300 355 Cl/(mmolL) 102.9+43 103.4+5.3
I mM/MRAFR MPV/FL 8.2+3.7 8.3+2.9
%R IR LT 40 B % Retic/% 3.24+5.94 2.4+1.43
IR LT 4 i oL 5453, .9+108.
e e W WIMIIRACEATEL . NN I
TE RS BRI ART 8 APTT/s 169:55  128:39 IRFEAARSRES . BTAHAR A TESR
=3 SDARERKEEERGEER
Table 3 Results of urine examination in SD rats
(n=60)
M3 HER =154 [EFIES ) ﬁﬁﬂ% ERTR (B ) ﬁtt%, , il Ak ThgEREh R
Gender Glucose  Protein Bilirubin Urine Urobilino - pH Urine Sp.emflc Oceult Ketones  Nitrite Leukocytes
gen Gravity Blood (leu/pL)
Vi3 - 60/60 -1/60  -:59/10 NORMAL: 41/60 5.0:2/60 <1.005:18/60 - 41/60 -:22/60 -:60/60 - 9/60
Male +:13/60  1+:1/60 1+:15/60 5.5:1/60 1.010:18/60 +-:15/60 +-:27/60 25:15/60
1+:24/60 2+:4/60 6.0:1/60 1.015:10/60  1+:3/60 1+:11/60 75:26/60
2+:20/60 6.5:7/60 1.020:11/60  2+:1/60 500:1/60
3+:2/60 7.0:6/60 1.025:2/60
7.5:3/60 >1.030: 1/60
8.0:23/60
8.5:17/60
li: 3 -:60/60 -29/60  -10/10 NORMAL: 50/60 6.5:2/60 <1.005:23/60  -:55/60 -55/60 -:60/60 - 41/60
Female +-:17/60 1+:7/60 7.0:6/60 1.010: 19/60 +-:2/60 +-: 8/60 25:8/60
1+:11/60 2+:2/60 7.5:3/60 1.015:15/60 1+:1/60  1+:2/60 75:3/60
2+:3/60 3+:1/60  8.0:22/60 1.020:3/60  2+:1/60 250:2/10
8.5:26/60 3+:1/60

9.0:1/60
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=4 YH1BARSDARETEHREE
Table 4 Major organ weight of SD rats at approximately 18 weeks of age

(n=60)
PrEEE 1EtR g li: 3
Organ Index Male Female
M Heart RE/g 1.685+0.209 1.073+0.140***
FE4AREE (g/100 g) 0.316+0.026 0.364+0.035***
BB LY (g/g) 0.781+0.093 0.534+0.066***
FFAE Liver RE/g 12.898+2.364 7.411£1.106***
BEEALL, (g/100 g) 2.402+0.221 2.505+0.198***
FERREL (g/g) 5.978+1.080 3.686+0.488***
fiti (&3S ) Lungs (with bronchi) FRE/g 1.869+0.247 1.359+0.131***
AEAALE (g/100 g) 0.352+0.042 0.464+0.054***
PR EL (g/g) 0.866+0.109 0.677+0.056***
PERRE Spleen RE/g 0.831£0.193 0.528+0.069***
FE{AREE (g/100 g) 0.156+0.033 0.18+0.022***
B LY (g/g) 0.385+0.090 0.263+0.033***
BiE Kidney FRE/g 3.247+0.442 1.837+0.298***
BRE{AEE (g/100 g) 0.609+0.059 0.622+0.076
ALY (g/g) 1.505+0.198 0.913£0.136***
fiX Brain RE/g 2.158+0.107 2.01£0.107***
AEALE (g/100 g) 0.41:0.054 0.688+0.080***
AERXLE (g2/9) / /
B@ AR Thymus FRE/g 0.405+0.118 0.330£0.101***
BERLL (/100 g) 0.076+0.020 0.111£0.027***
PRBX LY (g/g) 0.188+0.054 0.165+0.049*
5 LR Adrenal gland RE/g 0.0637:0.0103 0.0829+0.0864
AEALE (g/100 g) 0.0121:0.0025 0.0291+0.0360***
BEBNLY (g/2) 0.0295+0.0045 0.0411:0.0414*
£ H, Testis FRE/g 3.591+0.534 /
BE{RLE (2/100 g) 0.678+0.116 /
FRERRIEY (g/g) 1.662+0.236 /
Bt <2 Epididymis mE/g 1.483+0.192 /
BRE{AEL (2/100 g) 0.28:0.043 /
BB LY (g/g) 0.687+0.083 /
F= Uterus RE/g / 0.727+0.235
BRE{ALE (g/100 g) / 0.249+0.087
BEANLE (g/8) / 0.362+0.117
SR Ovary RE/g / 0.1168+0.321
BRE{ALY (g/100 g) / 0.04:0.015
BB LY (g/g) / 0.0583+0.0167
EIEME SR, *P<0.05,***P<0.001, £IBRE B Rt T RIT oo
x5 HAREFHRERER
Table 5 Incidence of histopathological lesions
REREZR/%
HRORE SRR Incidence of lesions/%
Tissue and organ Abnormal finding T/ % B4 /%
Male/% Female/%
=L RER/AER/ S, EaAERE 45 30
Kidney EHRMEENE 33 10
&5 1.7
BEREER 10
TSR 0 1.7
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BLREE/%
HRRE BREmRNI Incidence of lesions/%
Tissue and organ Abnormal finding 1M/ % /%
Male/% Female/%
1 KR ONMB T/ AT 40 5
Heart
O 5 33
FF A PR ZAEEE 5 1.7
Liver =8 18.3 n7
NP Bl A £ BT 4R AR AR R 68.3 68.3
PER A THEY 5K 1.7 33
Spleen BRNE 0 15
gESME M 0 1.7
R 17 0
Fog R afi] 10 6.7
Thymus BR, MBI/ S RAERMAEHNEILS 1.7 1.7
i (BxXSE) WHR/E R/ ME R E , RIEMRRE 6.7 10
Lungs (with bronchi) R E MR 16.7 26.7
fibie b R R A g 4 0 33
BE 33 0
afi] 3.3 0
fR Rz Sho ER R R RIS 6.7 8.3
Pancreas
fRE, T 1.7 0
AT EBE THRIRS/BEER 1.7 17
Submandibular lymph nodes
52, RAARBIS S 17 1.7
BRRMELS TMAEIR /B IEER 0 1.7
Mesenteric glands
FE(R 2ef 83 0
Pituitary gland
= BRAEY 3K 33 17
Stomach
IERH B BEFR, ARG S 33 0
Cervical lymph node TS S /B IIER 0 17
gl 5 1.7
Sl RRAE= 8T 33 0
Adrenal gland
BIZUER BR, B ZEREE 217 0
Prostate gland
FRORBR ERBE 6.7 0
Thyroid gland BR, B AZ MR 0 1.7
E=38 PR, £ NEEGR 17 /
Testis
(= PR, F i 1.7 /
Epididymis
7= BRNE / 1.7
Hrerue PR K / 83
e / 0 0

Ovary
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3 iJig

SD K SR B 90 d MEFEIES: s A O SEI8 s
2, HEDAEMIERSER. ERTRERNESE
B, AHRFE Ik B E —shi iR, 215
# (32d) Faikse, WE3INH (L13E), 3]
VIREIRRZT 18 & (BN4~5 Ai) . WA ToRshiAkE
BRSER, ARABEEHREHERE, KRHFRFSD K
SRR G PR AE AT IR 2 a5 2016 SRR E R IR 2 )
FH2018 FEFp LR SLIG B AL 1O FERAHERE Y SD Kk
SRR A AR N — 5o

YRR, JRER. MRFFIME LA E
BEERSIVNRER. EH. FREEREES
o M ERTERR LR I T AR YR L R T 32K
PRz AR A, SIS D E bRt 5 H
AVEEIRES . BRI SR EE R 18, #
E 3 R T $ T G N T K7 =2 N h B IR 114N
S B AT 5 240 A 525 SD K R B - RBC.
HGB. MCH fl MCHC 242, Ifi 1 4& fk 8 #5 o ALT.
AST. ALBF5, UREA. CREA. TGHFIGLU F&K, fH
Xt BN S BRI BRI, X 1 B,
SDHEMERRIENRE R F T (GRIEEFBIARZZ
MR e TFEEN, TP, ALBFICHOHZHY
A, MR ERAY RBC. HGB F1 PLT £5%4 {5 BH .84 il
AR 5T AR PR R R AR B B K T & T M (90 d ik
500 g vs. 300 g) , BEEHES (25~28 g/d vs. 16~19 g/
d), SRWREEE TR R S, Al RE S SRR & H R
GRS, HEPERBC. HGB. HCT. PLT 48R T3
AT (P<0.05), kM I 6 B 5m ek i 25 &
Bk BRMSE (PT. APTT) AYM:RIZE 5] REsInZ
Yot L & S F RO PEAG o AfEE ALT. AST. ALP.
CKEAFIE & GLU. TG/KSEHE m, wl&E 5 AT AR SHE
Mok fe = A R R A, TR AR
FFRERE RS Mo =l o AR pHYTGEIE (5.0~
8.5vs. 6.5~9.0), JRELEFE(K, $fERENEERZER;
KEMEAERSFREE B e, (EE AR R R, S AR EE X
s LI TS 1R

AT, HEUREFRE R I AR 2 N EY)
b R BRI R SR . SRS NS R
F—FhAEREF A M, XM RIRI TR A R
SO E AN, EXETFNEERRET
IEHBIG, Bz iAE R RIS S e S1g e ik

9% (chronic progressive nephropathy, CPN) [X FI[f{5E
H . CPNEH AR R B RMEE R, H
71 Sprague—Dawley (SD). Fischer 344 [ 2 18 M #1714
B R Wistar, Brown—Norway (BN) BH™E, R
AR LUK B/ INE 8] BB TR O RS AR AL
CHIESE 2 AR CPN AR B EF R —. BHEHRE
AN AT B Bl 5 L CPN ARG, FE R B
S (AT 7l G DN S Vg 82 32t Ik
NERERERE, JLFRAREEE X, =RIELE
HERSMEFRER MG AN, B A& AR AT WL Fr
BmBARIRER, KRR MEERRRERES, B
THRBITH®E, HAEREARA, AIRE™EREM
R IRE K RORIZAEDE U, s, TSR RE
2R PR T 1 A A 2t i S ) R R T R o 71
FFF HFE 7N PRI 28 e T s FFE T A 200 e, 5 et 4 o R 5 D i £
FENYIH IR SR AE, ATRE SBR[ R
A ARSI AR M T AR S TR E S AR AR
ARMABRAE AR P fEHZ YIS R
FHCE RIEES EIRRE T X

SER SIS B T IE R RS2 1\ 5 &2 RY
WA R REE, X T XLV B &R &
WEHEESZME, Al EIEE s R
BN SRARLEIRIE s HAR Gotemba SERGZELEF A
WIST (Wistar Hannover) K FRIHEITHHIER, %110 H
HEVERD 110 HEdE WIST RERHEFT 7720 4. 13126 /&
Hise, DURGHHE, AR, ReE. MK, M
HEAEA, EHEEEMAZRHEZERBIRNZHEKX
] 23, R[R89 SD KRR 2 T A BE AR EAFES
EER, XAl S ARMENKREEEZEKEER
o P EURIE A 90 d RIS Fh I R ARYE B A
TR R PR S IEMERHZIY) o

E LR, ARERGUEES T E R AW AN
HULy SPF 2% SD K FRTE 90 XSG AR . fEa &
Mg MigEASTHERNE RS HETEE, iR
BT SR = B R RSB SOE . AR
FEENZAYSD RERAERE AR S S EUEE, N
KT TS ), AR ER, o]
TSR EEREOMERR ST, B, MRIZERE
PSR R o M A BT R, B R B Rl e Bk
SRZIBIBNL, RIS R S SRR Y
MREER, GHESRZIREEAEG, RemshsLk:
BERIMEER NSRRI RTEE
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[¥E& =ik BB Author Contribution]

EB:ARHEMHES ERLREBE ERRIEKRE, 25
FERSE;

ENE - REREBEFRESHIEKRE
51E;

XigiE 2 5 RLES R RIEMBURKE
BRER 258EMITSEREE;

YRS E5ERLIIRIESHIEKE
%%ﬁ.%'—ﬁﬁcgﬁwﬂﬁm\FIE%ffﬁE'—ﬁ%&}EHSZ%
W& 25REBEFNBNMEXES,;
T=k:25MEXE;

XigE ARMRRIT WEXF JESITSRBEE.

EE5HESTSRE

[E % {6187 BB Medical Ethics Statement]

AR S RLEHNELERAYREITFNENF O ERE
S5EREZER<CEFEHE(CEHMERS  IACUC-2020-
10. IACUC-2021-041. IACUC-2022-032. IACUC-2022-042.
IACUC-2022-139.IACUC-2022-140) . AR FEFBEXLKR )
BXOREFERETEERERBZRIVNIRRARAL
AL Ie sh ¥ IR I F {5 38 ™) (https://www.ncbi.nlm.nih.
gov/books/NBK54050/) o

All animal experimental procedures were approved by the
Institutional Animal Care and Use Committee (IACUC) of
the National Center for Safety Evaluation of Drugs (IACUC
approval No. |ACUC-2020-110, IACUC-2021-041, IACUC-
2022-032, IACUC-2022-042, I1ACUC-2022-139, IACUC-2022-
140). All experimental animal-related operations in the
research strictly adhere to the Guide for the Care and Use
of Laboratory Animals published by the Institute of Labo -
ratory Animal Resources of the National Academy of Sci -
ences(https://www.ncbi.nlm.nih.gov/books/NBK54050/).
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