A.Journal of

&Y" Biomedical and
M Translational Research
) PISSN 2508-1357 €ISSN 2508-139X

Review Article

] Biomed Transl Res 2024;25(4):169-183
https://doi.org/10.12729/jbtr.2024.25.4.169

L)

Check for
updates

Quarantine procedures for management of
infectious diseases in non-human primate

Gyu-Seo Bae'?, Bon-Sang Koo', Eun-Su Jeon'?, Wan-Kyu Lee**

'Korea Research Institute of Bioscience and Biotechnology, National Primate Research Center,
Cheongju 28116, Korea

®Graduate School of Veterinary Biosecurity and Protection, Chungbuk National University, Cheongju
28644, Korea

*College of Veterinary Medicine, Chungbuk National University, Cheongju 28644, Korea

Received: Aug 28, 2024
Revised: Sep 14, 2024
Accepted: Sep 14, 2024

*Corresponding author
Wan-Kyu Lee

College of Veterinary Medicine,
Chungbuk National University,
Cheongju 28644, Korea

Tel: +82-43-261-2960

E-mail: wklee@cbu.ac.kr

Copyright © 2024 Research Institute
of Veterinary Medicine, Chungbuk
National University. This is an Open
Access article distributed under the
terms of the Creative Commons
Attribution Non-Commercial License
(http://creativecommons.org/licenses/
by-nc/4.0/) which permits unrestricted
non-commercial use, distribution, and
reproduction in any medium, provided
the original work is properly cited.

ORCID

Gyu-Seo Bae
https://orcid.org/0009-0006-7377-712X
Bon-Sang Koo
https://orcid.org/0000-0003-0799-9497
Eun-Su Jeon
https://orcid.org/0009-0006-0868-9537
Wan-Kyu Lee
https://orcid.org/0000-0001-5087-6359

Conflict of Interest
No potential conflict of interest relevant
to this article was reported.

Acknowledgements

This work was carried out with the
support of the Strategic Initiative for
Agriculture, Food and Rural Affairs
Convergence Technologies Program
for Educating Creative Global Leader
(no. 320005-4). In addition, this work
was also supported by the National
Research Foundation of Korea (NRF)
grant funded by the Korea government
(MSIT) (RS-2024-00343326).

http://www.jbtr.or.kr

Abstract

Non-human primates, due to their high genetic similarity to humans, are used as laboratory
animals in biotechnology researches. The growing demand has recently led to a shortage of
primate resources, which has become a significant issue both domestically and internation-
ally. This shortage has been further exacerbated by the COVID-19 pandemic. Consequently,
the importance of resource conservation through effective primate management is increas-
ing. This requires the establishment of proper quarantine procedures and infectious disease
control. Quarantine is an important process that protects not only animal health but also pub-
lic health significance. Non-human primate quarantine procedures were organized in order.
We compared the differences in quarantine procedures not only in Korea but also in various
countries such as the US, EU, and Australia. In addition, the etiology, clinical symptoms, di-
agnosis, and treatment methods of representative infectious diseases of quarantine concern
(tuberculosis, monkeypox, monkey immunodeficiency virus, salmonellosis, and shigellosis)
were summarized. A literature review of nonhuman primate quarantine procedures in other
countries revealed minimal differences in the basic structure. The quarantine periods were
similar around 30 days, but we found some differences in details such as legal requirements,
documentation forms, and quarantine authorities. These findings are expected to contribute
to the development of strategies for improving methods to prevent the spread of infectious
diseases and enhancing quarantine management methods.
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FIHT P& EFTHCE JHE &= ZRFE YAESO], AAAES], FAIAY
o], FUES EZoola ow QT JAAFol &3t dA AN TSt FHF= EE H
17t 97 (non-human primate)E A3 ok=H 1 FoNA = v7t 24 (Macaca) ¥5017F HEH
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Al 9 224 RS 915 G Aol digh ool IA Frtete] YAF 87 F55t
om o] 2 Qlste] JAF FE FAfo] Lottt FHolA 9 AR AHE T Z2U A
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Fig. 1. Status of laboratory animal use in Korea.
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BT o =R YR B AF A4, 4R 718 B ARGUSLYEY, 43
ClORESIEH), AE 71N 5 ofe] AR B ARE BAjstel Ysloict. FhRa ohy
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Fisheries and Forestry), 9= Department for Environment, Food & Rural Affairs 5 32| 2
o o 718 H AATEE 752 FH|olA[oA AtmE 4RSI

FHF L =Y Hx}

&7 =W A9 EAE Fig. 29 Zo] A5t ol =719FAIE 2] SOP(stan-

dard operating procedure)E Fr2513Act.

PYR 59 ¥ AAS YTHoE $Ysh] L Aol 5B AW BEIE
Oat, ARSAL B F Qo] TR A7 ARIARo] Washh, Aol olst R AEe
Astadt @ 18] B8 AGANES o 2 5 7L ASTEAD, FAE Sste] 24
of 2.2 WIEA] Belso} Ttk FEEREN,, TAUS RS B WE, L APFES Bels
ARgol et 00 AT FRAY Foldol tie WA LSS UBe] FRUY AT
A %E WA R o)5alok ek, HEHOR Fa 7 S4o) elE AUy B
9 BST 28 oRE WY T £Y U A9 A2 ATt
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Fig. 2. Schematic diagram of the introduction procedure for non-human primates.
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CERILTESS

29 59 @ 550 BARALE, FFolut Fol =HA T A1EHGY o, A 362
of wet 527 FolA A AHSHA Fwe] P olof k. IR
% 2EAAS A7) Ao L5, W] 5 FARA0] AR GAHE 5502 ol

3, ehel g RS, Egs‘;— 2L ZURT BYEL AFgote] LH o4 BaA 1
Qe 7 oAAE 284 B B o) AHSEE SN SR ketamine,
medetomidine, diazepam, xylazine 5-°] &4 Ut} 1 F ketamine®] FA72 HAYS =

202 7P de] ARSE=T] QFA whxlo] Wil Hakgo] 2.2 oFFo]7] wfiolt}. Ketamine
£ kg B 10-15 mg §F O & 5 FARRITE 5 FAF Al A= 5-108 oWoll vehube
A= 157308 A= A&ETh &8 FAH 239 GBS AR o 7P ASEE o
2 FE ED AR FAE oto] A7 £ Bt E gtk A Fo] 2 H|IZE FARlA

Aol BRE AL ROIZ AT 5 UTHS]
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HE5d
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, ASA, 71545 Evlgtet. vhE 2= o] 217 Ao e ¥t IARE I
o] X AFA e &8 AFE SHAU. ¥ FFF T F2EYs0lY B AT
7 5.6-10.9 kg, ¥A 4.4-10.7 kg2 LA UtH6]. DejHdsolY B A5 A
3.5-8.3 kg, YA 2.5-5.7 kgel™ AAA Hzolo] &t nfEAS] Bt A5 300-360 g
ojct.
TEH £o
FA), FE& FAA, ETS &, W78 gAE FHeith ¢3S $02 A% fiE

Fofl FAIE AY & :r%*& FAAE 25 FARIT F2 ARSte AR AR
ivermectin, praziquantel®] 91 2H ivermectin-> #|53 200-300 mcg, praziquantel> 5 mg
£ &5 FARIHT]. Ivermectin®] 73 B4Rl 75 A9E 95 &2 &T9 FAAE

49 Zof 3t ¥ B Foi3tH praziquantel:> T3] 507}k f12]o|t},

EREE 1% upavt Bt
¥ 5 9l b 718A9) Halelh, SobgoR

QA% 4 k. T FAE Fo % WSk oI L 7gF
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THIEE A7), EDTA tube, heparin tube, SST(serum separating tube), @AIH, <44
H7& &, 173 &=, O}Ol/\ﬂ** FH 2], IS Audo], H7|E vtAT}F H Q5}8).
HIZE AT T w2 ol tFAel &8 a2 1 kg T 44-67 mLo|H FF 49
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4o g FAGOo R &8 dHF o 10%E o] HBY & =t & 345
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RBC, hemoglobin, hematocrit, mean corpuscular volume, mean corpuscular hemoglobin,
mean corpuscular hemoglobin concentration, platelet count, mean platelet volume®] S1tt.

gHslst A FE O 2= AST(aspartate aminotransferase), ALT(alanine aminotransfer-
ase), ALP(alkaline phosphatase), BUN(blood urea nitrogen), creatinine, total cholesterol,
albumin, total protein, triglycerides, total bilirubin, IP(inorganic phosphorus), calcium,
GGT(gamma-glutamyl transferase), LDH(lactate dehydrogenase), DBIL(direct bilirubin)©]
ATH 11, 12].

S=H0IS
Alo1A] <t

o] o5 4131 0“01 Sk WH—L—Z] g Slg. vh7 98] A
Aoe AN, 58 A7 A 8 A4S

=W S71 202 SR Y Hil

=082 SYEs AR &= Hol= olEe £384, v S8 Yol ¢
ofof itk AAF ARS R Al Ho A= & A 24 24717 59, AT 1, BR U, ¥

o] £ 4l Ado]| YAFH, dAsta wE|gE oz WA Fo] ¢y, & Aol gt o
AE= AAIGHA] Gotof gttt JdF= 579 A Ao & A H4 3087 A9
wrotof sh,| 71 7|7FERt S ARGojo] AER AR RS AFsto] A HA
W 7)ol ot HARS WAL 11 At Z/dolofof gttt 20169 wHSAMAER LA
Ql FHF FAAB R W2 AAF Y A BE 1, 29, R 2 R 71483, 7]
B} Al A olTh3].

B 7FH-2 gibbons, great apesOll Al A A2 152 o]} 4 13] HARE AAIGH HA
"2 anti-hepatitis B core 3 2 hepatitis B EHI-S AR8-SH A4 Aol

AL = FofA AA| 0?“4 A A2 15 ol F4 13] B FEHARE Sof XYt

U5 9 7785 Eet FolA AR A9x7 19} AY =0l 7R uf 24 2

=i

3] 523 9 7183Ael tﬂo} AR {Riol o3t AAF L TIAFAE Fodit
71eF Alatd HeAle d92719 A fA At Jelbb- Ha 13 &
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AR, AAEE A swap S| i Ei S5uAlo] 4] EXoHE FAOR

VYT AL B o5 UL Belsk, AGY L) AN Y] 9o F2
3 g Stk A FOIA SEO B eI FAsk, e BAS BASH: 2o
292 D53 k. o1 Slo BT S Y A A, Fe 710 44, WA W, A%
ZUA AT 59 IAE S, £ G /b 71T o] Jolrt 9

u]=-2 Centers for Disease Control and Prevention2] Global Migration and Quarantine -
Aol G ol Tt S AP AR R Sk e 13]. vI=e] A4 HId
2t G non-human primate)= oJHZt 4o &= U 4 fl=dl ole 95l
oA QIZEoR Aske 4 Gl AL HPORRH 1l Guf ARG BIH] 99 2K
olt}. YR UL Hotd, e, A BA 0t s ahe ot 28, BHole A
4, A ERYES, o, AEEYHED), §d, Ysol WAy vt

HAS, dsol
ojfA A, 29 5ol F2 A9 i droltt
FHS G=, TFL, Y, YEs, ojgEior 5 EU AolA 8719 947 Alde Bi

ot rFor JFoA 9 FAH U2 DEFRA(Department for Environment, Food
and Rural Affairs) 5-419] Balai rule®2 32| =1L 2t 14]. Balai rule> G452 HAH A
T 4 BHE G50 ALE= YR F= HAEe] YARFE o8t AFE T W &
2% 7|%S =0t E she 9212 Skl Stk =HAoF TEjoA Yl =A|3]9]o
Al o] ;70| A= 7o BofXl o]Folct. EZ, FolAY FAF =UAl A7 FHA7L
AFE]o] glojof gttt F7tE FAEHY iAol et He AR+ = =2 T DEFRA &
Q1 HY Ao A 471 &< 22| =|ofof gt

SFo|A Y AT =Y AA= DAFFOlA 5t Qv 2529 JAF7 U Al
= 7t 9 GO R U Fouh2 =0JALo] A H3t 015 AP B asitt oAt
= AARE fIRF ARE AR AT AAPE e 5719 ool ISk BYEE
Aol A S E S BFfof gheh. £, FAFOIA AL e A9 Y SAL

o

AR MR AL A F 71 S AIRARD FREelA AR Zfel7t a2 SISt A
23S EdiE A9 2] vt gx] 2 A4 w2 S A < Qe e v
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AnE 72 NN T
22U

S Ao 7= YRlo] Bl Mlet-2 Mycobacterium tuberculosisC|t. 57143 2] Zhato]w,
Aboll tigt A gH4do] ZFol7] wgol] Aoz EREnt 37]= 0.2-0.6 x 1.0 #m o]
o HiRS oA Atart Fast, Al o] Auba o ghaaro] ot it Aol AMGH
t} 22 71Ho|Y 7S E3 557 FFo g AntE 4= glom oM, d AP-?JLxﬂ =0
o8 A HH16]. M. tuberculosis= *YEA 35 (biosafety level 3) HUARZ 242 &
2t &7] EF0] 2AE 0] Sli= AlAfA B 4= ITH17].

o=
F2 57N doE vHE Fal BTt M. tberculosis7} Hol| H AN A H 4]
Al Z(alveolar macrophage)2] 282 FE 3ottt A2 HEf A A oA ZAZES S
7] 918l @5t EA2A|(phagosome)@}F B0 s U WA 02 AN 28-S
o}t &, T o w2 AA 3 QhoflA FA]RTHH16].

Q54

Ase PAALE0] L ANAREo] 12T AL BE WaRch AN B A
of Tha: Hoket o] Gl B F7F Aol7k YA RE GARE Zslo] A 4 k. Db
o2 FAAYFolE AAALSeI9 AU Ase] o wst Ao FeiA rt. <
S0 QA FAE W0l U 47 ol AP uhkA) mlulshAL Ueh iR et )

(¢}
A F40] Qi A9 F8 FAL BISolHoln] Aok, nhl, A8 B, AL, 71H 5
QIc}. 9 9] AW B {3 AW Skl vh), ¥ AR 711 WAL ov|n, 4 A
olojAit}, Aol A2 FBL A B4, B4 A4 o] et 4

g AR ARS ARESto] B9 ol AT & Qirk Ado] e Ho e B
oA verd 4= 9lom 27], 29, D=7 tE 4 Atk S5 AN AR o) deks &
QI 4= UA|RE A} 72T ok, O}/\lﬂ]aﬂe/\zl—} 22 H 9| Solg A A
At 4= gl7] flzol] 28 2329 ARt AAL AAE AR o ]t

o EH2EFY 15 HAR= MOT(mammalian old tuberculin) E+ PPD(purified protein
derivates) & ARt FHIZEHL E7AF 7PEA 2A 0] 2 FARECH A
Mycobacterium Q| gt A AH HRITHSS FAF T 24A417F, 48A17E, 72A417E Fof] &<l
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Q19 A BAZE A B 235 GAe WA, of g
2 §5 olxdlo], CR, Wi, RS FAGM 5 THE FALS B3} 2

3 AL gold standard+= B Foleh. 7HY HAR] 4 Aot HA Q] Aot vig o=
2 |4 85 o]t P E|ofof St=H| o|-F= M. tberculosis complex TH
- doug wa Hkgo o3k Yol v o 7] wiZolth. vk £
& o] A=t uto]ZHlH 2o} DNA HEol ARET o= 1om 7]E9] v Wl
1;_}0] A BhET= o] AT 20].

X2 o oyt

O A9 A&t A7l 9l 2|7} o] Folxof gttt o]g A9 AR-S fIsiAl= A
=8 355 1ol Zasit HRIEEARY Amol= 4 9-1271E, o 30719
rifampicin, ethanmbutol, streptomycin ¥ isoniazid2] &3} 9F& Qo] AREHTL F 71A] o]
9] & AREShe THAl A2 A WS AT = QlofA] F=2sfoF St 21].

H=0| FE(monkey pox)

22U

Y&ol5% vl 8 A(monkypox virus)i= Poxiviridae?}Hol| £5H= Orthopoxvirus%2] ©]%
7}et2] DNA sfoleizolet. g mefo] Fejg 71 9Jug Y x glow, utojela %
o] 37 F 200 nm] Y H]2} 250 nme] ZolE 7k 1 Qi

o=
o] £ wolelat ¢
2 9i%0] 5) EL 09

e oleh, Wi A A 1
Rsge ek ek S % 2

HA = 7 slH22].

o

IéI'EAI'

=} [=X=]

FAFOIA L] Y T4 Tofl ot T2}, gukdog s/ HHe ANy JF &
6-7Yof et W2 & dF dgoA] =2 T 5= QT2 ] Qo3 g4x4d BE 1
2, 385, 576 5°] Ueue S4 7= 2719 fARE 2 BY & Qlth gty o s
Y, HIRJATE AR, ofme]7t A UgolofA= XgZo]A] ok Fdrgont. T
%0](common squirrel monkey, Saimiri sciureus), BI'ZFIHEAl(common marmoset, Callithrix
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Jacchus), 52 2Pt (cotton-top tamarin, Saguinus oedipus) &N 53 vio]g A9] Z}
1 Y Zrdol] HarE o] it 24].
Al Bt 245 & A AEH, AHES 1% B|To|u HAA|SERE, 84| m]Tt

ok, 741 W, 94 L G SRR E FBE} o Erh23),

It

£6.0] 53 wuo] Yol T FAL AN HREol, By, 7 @ F
of A SO oI5 Hlolelx Bo] $AAE S $44 AF AAE Bl A
Siet, 24 Lol EolA] 24U ALY gt 2 5AH AR ) ZIURE BED 5 9

Alg X ofgt

Are] A9 Ae JAF 23 FAL B A ddste] S0l IE HisARE T
] WRA| tecovirimate}t Z2 Fu|HLAE FoloHA "ot 49E A Ee 5=
AR, 4 HE5E Hjokal &5 EAI8] de=M ot dutel A S o
HhAo 2 JashA] gt ed A oY FS2 dsol A Holg A e 7ol w2 AY
d 89, A=A A=A, detRARE Soltt =g § IS SR HE =Tt T Y
oV leE3AE HE "ieltt23]. YT A "RVHAR b 8 ¥ME S35 7HA2
ATE I 4 U HIFRY B E F Fofl Ao r EHY FUsHAY TE H
ol Ao ek A HHo] FAEHTH20].

=
o

2
3
[0]
[«]
(7]
[}
\2

22l

59 Hlo]# A (measles virus)= Paramyxovirus¥+2] Morbillivirus £50f £5k= 9|1 S 7}
T 7F=F RNA Hpo|g Aol QI7to] &3polth, 392 {9149, HIQIXE FAF, ofzej7t
A 1<-0](african green monkey, Chlorocebus sabaeus), "F2Al, 28] u]1<%0](owl monkey,
Aotus), FEFH50loA A Lo 5= ITH24).

ZEoA EAE &, vlolgAagFo] TSI Yo 4Ju] EHo = HITH U4
A Y A9 3 Hure] =4 FAE, 24w, A
W2 o] AT 4= k. AZzgdA e} A o Al o] ZIA7E Av| A

OJALZ=AF
Oooo
ool olgd YFFE FE ok doH, HY, Ao, 42 3 oy 2

=
B % QIrh27). A Y oL R 5] L HY FPuTks ol
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o

:|o i o,
o L o 4 =2

Atk Y50l F c} H}O]Fﬁi, o} ¢
ST Hlo] & A (simian varicella virus)
= ofof gttt Alde}, drdet, B EEty S uEAlo]
do 4= 97| wjFof ZrExIHo] E 8 sith27].

%0] £ Hto]# A (Yaba monkey tumor virus),
= HHE o 4= Q7] o 7
2 A

o} AL 914

o = o

flﬁ 2 oyt
S (canine distemper) HFo|# A 2] WAL B 2H Q500 A A HH-& F =T 4= Q)
}. “ﬂ‘ﬁ A 2"o] H-g-sto] FAE Aot E 7l &9 Hlo]H A WiAL F2E 50| W

A AAE A=ote] ol thgt olgS 2EA geh24]. A 5= S EE ATk
f£0| HHYAR =S5 (simian immuno—-deficiency virus disease)

2015
Y50l HAAH Hlo]# A(simian immuno-deficiency virus disease, SIV)= 74 Retro-
viridae?}o]| Lentivirus&oll &t tfeFet E2] AIA BRI J4Fol . I4+F
oAl Yso] YA Hio|HA(SIV) Ff FE2 I7tol|A 17 WA o2 AMHIV) #
2 Akt F FAHo] QoA A Aol w8t Hdo] e

Ao] WelAY vlold Ak 28 U] 74 ARE Fo) AnEt AR, ofulo] Hotzel
. | ggolete] 4 W2 Fof vlolel Azt MA 4 ek AA,
Aol 444 52 5ol 1l Aeto] HepelA st 2 e BhAe 2 48 84
AN FAPIY 7172 B3 o] &

29 ulo]e A7} Ak ol 24k 5 It
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