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Establishment of sterile golden hamster model

GUO Yaxi, DU Xiaopeng, LIU Kaihui, WANG Zhaohua, ZHU Hua "
(Institute of Laboratory Animal Sciences, CAMS & PUMC, National Center of Technology Innovation for animal model,
NHC Key Laboratory of Comparative Medicine, National Human Diseases Animal Model Resource Center, Beijing 100021, China)

[ Abstract]  Objective A sterile golden hamster model was established by cesarean section purification. Methods
SPF-grade donor female golden hamsters were selected, and males and females were mated 1 @ 1 and separated after
mating. The cage time of the surrogate mothers was 1 week earlier than that of the donor mothers. Parturient golden
hamsters underwent hysterectomy on a sterilized workbench, and the uteruses were transferred into isolation kits and
stripped. To obtain sterile milk for milk replacement, sterile ICR mice and sterile SD rats were used. After successful
separation, the hamsters were transferred to isolation kits to prepare for feeding. The sterility status of the feeding isolation
kits was tested monthly. Results Three caesarean sections were performed, but the first and second lactations failed. The
third milk replacement was successful, and 18 young hamsters were obtained with survival rates of 88% and 66% after
weaning. All hamsters were quality tested by GB/T 14926. 41-2001. Conclusions Using a cesarean section purification
technique and sterile ICR mice and SD rats for microbial-free milk replacement, a sterile golden hamster model was
obtained.

[ Keywords] golden hamster; sterile animals; cesarean section purification; isolator

Conflicts of Interest: The authors declare no conflict of interest.

[EEWA ] EBEARER B S @R AR TR H (2022-12M-1-020) ,
[PEERI 1 ZPWVE (1989—) Lo, FEHIN B T5 10 . TR HA ;. E-mail: GYX409@ 163. com
[BEEEIREO971—) 2o, FAEFIN, B4 5207 1) 50 5 B A2 . E-mail : zhuh@ cnilas. org



88

o AR PR AR 2R AR 2024 4F 8 HAE 34 BE 8 1

Chin J Comp Med, August 2024, Vol. 34 No. 8

PRl ) 200 2 W 2 IR B 235 SR vt 1 | P S
HOSCEEIR 2R . 4 75 b B ( golden hamster , Mesocricetus
auratus)iﬁ?Eﬁ(zmﬁﬁﬂ:%ﬁﬂﬁ%ﬁﬁjtﬁf‘ﬁ
PEIg KR AILT BE R YT 25T S U 2
o7 BRLA R B Y 90% , HIX 264 v L B 22 g
W, AT Z BT 2% EIT BT T | 28500 5
VA R AT TR 542 ™ T 5 T S 0 45 SR 1 v
SRARS S Pk, 6 E SRS SPF
P o AT AUFL, R E F N B & ) SPF 9
O R, R 1w R A ) S R, AR,
o TE B A 50 T N 2 BRI i K AR K T 1Y) 5 W)
HOR B2 BIOCHE T R Sh I R 1 5
TR AT, FTXF T RE | PRI R R £ A5 BRI DR 3R R AT A Ak
], 25T I 38 B (gut microbiota, GM ) X A&
T B S BEda 5 i M B AT s s s i 2 — 150 (i H
A DL TG P 48 v, BV R 1 AH AR I, ik = i 3 A
TR R 00 O R T 9 110 4 9 b RRUBSE AR AR S
B A B T AR RS R Al 3L B 8 0 2
ICR /NGRS SD K SREAT AU 19 77 00 4 3
Hby AT AR AL ST JC T 4 B BRURR A

1 #RfnrE

1.1 SR8z
18 JAli%y SPF 2% 4> ¥ i iR, A4S 30 X i db et
A A S5 W R PR IR 5 [ SCXK (30)

2021-0011],20 JA#& IS 2% ICR /N B, 2 4% 30
H 22 iR TCE 9 SD KB, MEREA 30 L, AR S 56
PIuE o BT R 25 it A T [ SYXK (5E)2023-0037 ],
JUTA S5 1o B 20 v ] R 2 ) 2 B s 2 S 56 ) W
FE T S5 s A PR A 2% 51 Sl (ZH23002)
1.2 FERFSNE

A TR BRI (AL VAR T I E S A PR
A],HY-XDB-500) , F-7RFE & & (Jbat 35 Rl i
T REABRZA R, 1160 cmx650 emX600 cm) ; &
ZEV K s (TOMY , SX-700) ; Mg TAES ( B
WO BT AR 1S A FR 23 W), ZHJH-C1118C)

1.3 L%

WA ST R AR RS R R ME — & T
R T P SR Y R S
Feab, O P 8 i B R RS 2L RS IR
Fhal A s L (R 1),

1.3.1 s

RAUBERIERE L= B AN AT AT
B2 ICR /N TG SD KRR ; SR HF R 8 22 7
2~3 JIf BERETCHIR Y SPF 204 i B, AR H AT
PRIART EPRE B 15 ICR ZNERL . SD R BRURN 4 B Hb BRL A
JERFIR] 4% 1 1 HEFTAE iR e H I, W fE S
I RO TR F% AL B U A 28 B 1) B 2 it i
BERL L B ORACELEE BT 40, IR RS

RSN IR A%
(R T-BERA B A SR 7180

Baby mouse in the isolator is in the cage
(One week earlier than the cage time of fetal rats)

PR ds o et R A

Golden gopher cage outside isolator

|

HE"FAR

GEg & D
Caesarean section
(Inside super clean table)

A NIFAL IR S &

1
Figure 1

Pass into purification isolator

> Uterus was removed and the baby

|

IR

Surrogate mice give birth

TEREAUH LR

mice were extracted

|

i I AL
Breast-feed ===3  Successful milk separation
PNGE ] =R
Into the feeding
isolator

Tl A A

Microbial detection

B B B R

Technical roadmap for purification of cesarean section



o [ H A PR 2 275 2024 4E 8 A5 34 %45 8 ] Chin J Comp Med, August 2024, Vol. 34, No. 8 89

1.3.2 R
B e e e R B A 2% 33 B 2 BRIV TR WG 55

K, PAFF 48 h UG & AN S E = TR
(PR UL P A 3 36~ 38 °C 4% U Bt 5 b s £
i L, F 37 CZEIRIKBL ] 2% i A £ TR Vs
BB U RIS wft e R RS — BT
REEHH, 2 121 °C 60 min &5 K55,
1.3.3 HIE=FAR

G b 2R U IR 15~ 17 d i JF R bW
2202 R IR R | BB A AR B AT O
fih i FC Tk 06 A BT FUIRAS AN ik A >
ST UM 28 Bk B RS AT HEAT R
EERARS W S I AR BE R 22 RO 2% i R
TRV IR 3 s, BT AR b 1 JH: DU B fn
S, AR AR BR300 B 0 R 2 IR &8, W I h 4By
FEREER , 7000 7 88 75, Ak o B e A3 7 8 K W
e, e 5 S AME By W 25, T
B 37 C 2% E LR U R JEREL
AR B AL N, A I8 TR K bk B 2% 1 5% R
A CR G , e A b, #0775 S E
LB, s 4 5 2L B g R L %) 3 R K
et S i L BT B ok 11 P 5 352 i 1) 5L, B B A
AT 3 AR Y ik e e 58 , AR JFE I % 5 sl P B - 6 e L
FEAR A A 7S G A W, T A I R ) 2L B
FH S8 21 (5 T AR S 21 (5,

PRAERT S T B R A Y . AR G Ak S8 B
TR e M e A e #E B IG B BN I R
REHE Y AT 0 40 16 45 o P 2 A% 475 15 D AR 5 S 6 45
VeI R b, ™ ks PRAT T T AR 5 0 ) B 2 o0 06k
10 N BN B i N B NP 7R - 9O & [ W s
B REGLER T R R AR ARG T R R 5O
FERL AU E) 22 B SR O I, S B0 E 7 TR
R e
1.3.4 ftH

HIE = F ARG, B R K F AR SR
TeME R FLE, AR FLEE BB ZE 08 R R 7
SRR SR AL BUR & N T AREL, R 1~2
HORAT . WEEHIIE ™ 2L U SA A 8 ez,
FORRFL R REEZ AL,

AR SRS ILHEA TR Al 3 R 5 1 GRS Y
G RELE, 2FR RS 1~2 d BICHE L ICR

BERUREL 26 2 ORISR 3 U E P AL AR L 40
PIANBT B, 1~5 B JCR 9% ICR /MEUREL, 6 ~21
Hi i JCE K SD KEACEL, ¥ R g ICR B
RRFL 5 d 14w RPL UL B 2= 0 9 SD AR FL B
FRIER 2Z AT, b5 JCE % SD B U ZE 08 IR
BHEF TR G AL . 26 2 RIS 1Y 4 B i
RALEL, 1~5 HIS M%) 3~5 d ISR 2% ICR
FRACEL,6~21 H i H IETE 5310 1 TC R 9 SD £F FRAR
o 83 WM e RAL R, 1~5 Hidd ik
JG 3~5 d ITEEZ% ICR BT, 6~21 Hi& s
)5 1~2 d IR SD BERUCEL,
1.3.5 &b RICHPR S GERE SR
RIS FL A G T 4 8 B B 2 0 5 L R S
AL, B SR A 4 B Ml RS AR O TARL  HORE IR
FHK 2% 2 o [ 8 24 oG B 9 e 2R A7 S RS
K, I o HAS IS

2 #R

2.1 EEFEFARRIABR

B REIE TR, HA 21 HALR, 2 AR
FIE PR IR AETS, 19 HFLRURMG th 7 R GH % ICR
BT, T4 8 UM ICR LR Z M) 7
AR 2E 5 At BRUFLBRAESS 6 RIFIG thBlseT 26
8 KAaTRIET, b,

52 HEIE T FAR HIS 26 HELEL,S HALR
HIE T EAET: 21 HELRIRMRG 1~5 High 7 R0
HZ% ICR B R 7CFL,6~21 HiRH 5 HIEE %
SD 1 fREATICFL, # e AL 6 H&AT, SD UFL
i BUIE AE 2006 5 K I 20065, SD 5 573 2 iy 0 86 A
AR FLIE A LRI

B3 WEIE R FR, HI 18 HELE, 2 R
HIE T RAET: 16 HELEIRRIG 1~5 Hiith 8 HC
HZ% ICR B RaEF71CFL,6~21 HikH 6 HIEHE%
SD BEFFFATIREL (R 1) o AWEE 7 E b AAFLK
I, NI AL AR 12 B 7 M5 HE(E 2) .

e AT SR & R EME R (K 3), T
PR A M R 10 SRS IS Je A 1 2 1 AT AR5 R
WS 4 HORTh Az 2 Foh 1 SRR 9 1 R
FLW 2 B RE i AL, 2 SRR 7 R 3 5
FERUZMF 8 H 4 SRR 3 H, i Esl 18 |
SR, BIARE T EFIEN LR 2 ME 4,



90 Hh AR PR 22 24 7 2024 4F 8 45 34 445 8 1 Chin J Comp Med, August 2024, Vol. 34,No. 8

R1OH3WEIE TR ICR A AT O

Table 1 Third caesarean section operation ICR female mice lactation

MRS . . AT PENR MK/
pipl PRIV g FEALAER i 3 AL
. Number of pups L Number of pups Survival number of Survival rate of
Donor mice Lactation time Fostermothers . .
been collected been fostered weaning pups weaning pups
1~5d ICR /J\Eﬁ' 16 / /
4 b B ICR mice
Golden hamster 18 SD AR
6~21d ’ 15 12 66
SD rats
K2 JUTE G R SR O
Table 2 Reproduction of sterile golden hamster
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Figure 2 Germ-free golden hamsters of different ages
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Figure 4 Nursing status of sterile golden hamster
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