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O Michael R Elwell, Joel F Mahler, G N Rao:

“Have You Seen This?” ; Inflammatory Lesions in the Lungs of Rats. Toxicologic Pathology,

25: 529-531, 1997.

0 Male and female F344 rats, approximately 19 weeks old, from prechronic toxicity studies
performed for NTP/NIEHS over a period of several years at different laboraories located
throughout the US.

o The rats were supplied by 2 different production colonies located in the eastern and western
areas of the US.

o Gross findings
+ In some rats the lesions were noted as pale or tan foci in the lungs

o Microscopic findings
+ A prominent increase in perivascular lymphocytes
» A variable increase in the amount of peribronchiolar lymphoid tissues
+ Frequently an inflammatory cell exudate within the alveolar spaces
» Focal hyperplasia of alveolar type 2 cells

o Similar lung lesions were not observed in B6C3F1 mice concurrently on study with affected
rats.

o Similar lung lesions were not observed in F344 rats at the end of 2-year NTP studies.

o Virus, mycoplasma, bacterial serology, bacterial culture, protozoal identificaltion: negative

o EM:

» No virus particles were identified.
+ Rod shaped bacteria were observed in the alveolar spaces.

» Bacteria were not observed in the bronchi/ bronchioles of rats with alveolar organism.
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O Craig L Franklin, Cynthia L Besch-Williford, Robert J. Russell: Research Update: Idiopathic
Lung Lesions in Rats. ACLAD NEWSLETTER, 1998.
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SD rats, male and female

Groups of five rats at 2, 6, 8, 10, 12 and 18 weeks of age

Asymptomatic

Gross lesions

» Seen in 8-, 10-, 12-, and 18-week-old rats

» Small, gray to white, raised, muitifocal, and randomly distributed on all lung lobes

Microscopic lesions

» 2-week-old rats: no lesions

+ 6-week-old rats: mild multifocal perivascular lymphoid infiltrates

+ 8-week-old rats: More severe, multiple perivascular lesions

» 10 to 12-week-old rats: Most severe
* Multifocal perivascular lesions often accompanied by foci of interstitial pneumonia
* Localized consolidation of thellung

18-week old rats:

* Fewer lesions were seen
* Aveolar septal thickening with associated luminal macrophage infiltrates with minimal
consolidation
» Collectively, lesions were suggested to be resolving
The prevalence of the disease is sporadic.
No difference in lesion severity or number between males and females
The disease occurs in a wide variety of rat strains/ stocks.
Etiology
+ Foreign bodies, bacteria, fungi were ruled out.
« A virus was cultured from the lung of affected rats as the putative etiologic agent.

Experimental infection studies with this virus are currently underway.

Slaoui, H. C. Dreef and E. van Esch: Inflammatory Lesions in the Lungs of Wistar Rats.

Toxicologic Pathology, 26: 712-713, 1998.

(o}

o

[e}

Wistar rats used in toxicology studies, male and female

2, 4, 13 and 24 weeks toxicity studies

Microscopic lesions

« An increase in perivascular mononuclear cells (mainly lymphocytes) localized around the

medium-sized arteries throughout the lungs and extending to the peribronchiolar areas.
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* - A tendency toward an increase in bronchus associated lymphoid tissue (BALT)
+ Focal infiltrates of mixed inflammatory cells
(macrophages, lymphocytes, and occasionally neutrophils)
in the interstitium and in alveolar spaces.
* In more severe cases, focal hyperplasia of alveolar type II cells
The incidence of the lesions
+ Over the last 3 years, up to 50% in 2 and 4 week toxicity studies.
» The incidence and the severity of the lesions tended to diminish in 13 and 26 week
toxicity studies.
+ The finding could not be detected in 1 year toxicity studies.
Etiology
+ The supplier guarantees each rat to free of viral, bacterial, mycoplasmal, and fungal infectious
agents and parasites as recommended by FELASA (Federation of Laboratory Animal
Science Association).
« Free of mouse adeno virus, lymphocytic choriomeningitis virus, MVM, and rotavirus.

Animals seem to acquire immunity with time.

O A letter from Charles River Laboratories to Customer and Colleague. 1999.
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Starting September 1998, rats from 170 worldwide Charles River colonies

Tested by Charles River Diagnostic laboratories in Wilmington, Massachusettes.

Over 2000 rats were necropsied.

Only 6 rat production rooms exhibited lesions compatible with this syndrome.

Charles River facilities in Germany and France

Actions by Charles River

« Meetings of pathologists were held to characterize the lesion

 Continue to monitor Charles River areas for this lesion

+ Funding academic R&D programs to pursue the etiology of this disease © Rat Respiratory
Virus(RRV)

¢ 1992: Sporadic unpublished reports

« 1997: The first published description

« Investigatons of a potential etiologic agent have been underway

+ The name of the first commercial supplier in whose rats it was noted or Rat Respiratory
Virus(RRV) was proposed.

+ Not likely to contaminate the environment
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(Transmission probably requires animal-to-animal exposure)
o Gross findings
* Only rarely visible
+ Gray to tan foci scattered across the pleural surface of the lung
o Microscopic findings
+ Prominent and characteristic lymphoid cuffing of peripheral vessels
+ Brochioles and adjacent alveoli: Occasionally contain syncytial cells, macrophages, lymphocytes
and neutrophils, type II epithelial hyperplasia
+ Minimal to moderate in severity
o No sex predilection
o Lesions are most severe at 8-10 weeks of age and resolve with time
o Multiple strains of rats are susceptible
o Etiology
» The agent has not been definitively identified.
+ The agent pass bacteriologic filters and can be propagated in tissue culture.
o The only mechanism of screening for the agent is histology using animals 8-16 weeks of

age from the endemically infected groups.

3. Nz ¥ 9
QO SD rats, 9 weeks old, 10 animals
O H&E stain

O Light microscopic examination of the lungs

4. Ol : Caused by unidentified agent (possibly virus)

o
(]

25t QM : No sign

hatd
Ho

oA :
+ Incidence: 2/10 (20%)
+ Only rarely visible

+ Gray to tan foci scattered across the pleural surface of the lung

7. ZEHE|AA ¢

« Incidence: 5/10 (50%)
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« A prominent increase in perivascular lymphocytes

» A variable increase in the amount of peribronchiolar lymphoid tissues

» Frequently an inflammatory cell exudate within the alveolar spaces

» Focal hyperplasia of alveolar type 2 cells

+ Thickening of alveolar walls due to infiltration of inflammatory cells, mainly mononuclear
cells

» Multifocal granulomatous aveolitis

8. Mt . By histopathological examination

(No other diagnosis is available so far)

0. ZWRE : FYSHOZ B o, AAL ofX WHAN YUYAW, FANHGS Yo 4 Yk B
£ QAT FoIA sl AR A% A AES HlE - PEso} ek

Holo| HEfstH BE

O Bronchopneumonia

O Lobar pneumonia

O Interstitial pneumonia

O Bronchointerstitial pneumonia

O Abscesses of the lung and embolic pbeumonia

Suis defel o

O Gangrenous pneumonia
O Aspiration pneumonia

O Lipid pneumonia

O Uremic pneumonia

O Granulomatous pneumonia

O Alveolar filling disorders

O Zd: Hholgs, A, A4, 714%
O YUY BB H4(>50%), 47 5
O A3 52 £= 1 AFEZ: L-tryptophan, perilla mint ketone, furanoterpenoid, paraquat and

olrt

kerosene
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O oFEel Bag

O #9IdkS: allergens

O WA At / &4 2A: Uremia, shock, DIC &
O WA 24}

O 7I&
SO0 ZHeR Qlst By

O DNA Hlolg|£ g
o EAHo]FA ZFY(Poxviral Infection)
O RNA Hpolzj2& g
o I P FZiplo]|F A(Parker's rat coronavirus: PRC)
o uh¢A H§ vlo]gA(Pneumonia Virus of Mice : PVM)
o Altto] ufo]2A(Sendai virus)
O 1834 A 44
o 7|HR H|8Fd Y(Bordetella bronchiseptica Infection)
o A dF 3&7] 7Ht #(Cilia-associated Respiratory (CAR) Bacillus Infection)
o MAXF 37| uto]FEet=u}l Z-g(Murine Respiratory Mycoplasmosis: MRM)
o ntAEde FRERUF} ZFH(Pasteurella pneumotropica Infection)
O 8% Altd #48
o FUEEE FA|2 ZF(Corynebacterium kutscheri Infection)
o ANTE 7Y
o FERUAZ(Pseudomonas aeruginosa Infection: Pseudomoniasis)

O AF Z¥YMYCOTIC INFECTIONS)

FEAAEA 7YY ZFG(Preumocystis carinii Infection).

o

Ao 2oz olg 24y

= =

O DNA Hiolg|& Tg
o ZAdjo|# A ZHF(Poxviral Infection)

O RNA Hjo]g|2 g
o 3# A& FZuvlo| B A(Parker's rat coronavirus: PRC)
o e 9| nvlo]g]A(Pneumonia Virus of Mice : PVM)
o Altto] ufo]B|A(Sendai virus)

O A+ #4g

o FEAIAEA 72|y Y (Pneumocystis carinii Infection).
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EAHl0[{A 2 (Poxviral Infection)

O ga24
o FEZPAMEE £ HAERS Bole mi ululpox)ut Zeldd7tx] ekt
o T %{(dermal)?} 35 7|%(respiratory tract)o] Bwo] 9L
O &34 &4
o MUY ¥E 23, §9 A& (pleural effusion)s FHIe}
o A FIZ7|E: FAK g5y

oj# 2= F2LHLo2{A(Parker’s rat coronavirus: PRC)

O PRCY |7} i(intranasal) &%
o H|H(rhinitis), 7]%=Y(tracheitis), 7+AA4 ) H(interstitial pneumonitis)
o M7l A 224 F7)H|(focal atelectasis) W W HALF dojyt}.
o BfMoli} 49 W

of2A HZ dlo|2{A(Pneumonia Virus of Mice : PVM)

O 3&7|% s} o] U= Pneumovirus &0l 431= mpalganfolaA

O ohe2, RE, 2 ofute 7JUg st A(gerbil)S #E

O 39

7HAA |H(interstitial pneumonitis): FATAY AFA Wwl, FBH(vasculitis)} HAES Sk
7182 #8 YR A(BALT)S| 15 A(hyperplasia)

Y B39 A (perivasculitis)

Tk 74 o) ¥(multifocal intersitial pneumonitis) S-S FEHt BRJE B2 A Q(perivascular
infiltrates)o| el

o

o

o]

[e]

Hicto] Hlo|2{A(Sendai virus)

O A Z 290} 1, ParamyxoviridaeT}+2] RNA Hjo|2 A
O uh2oA 1-§-8FA]9(indigenous), AP Y A= FAEAE TE71AHY
O R=o)A Alcto] Hpol2|L 7P| < E(pathogenesis)2 FAH 22 HFPAo] 9= e A%
ofjAle} Alicto] wjol Aot FAE.
O zA38sg
o HAGA
« Y 357 Ao T (focal)o| A wTH(diffuse) A}
.« 3Y SEI|ZoAe tEEEA ARAEE FEE thad IFY WA s 1ERAdR
A71BAE A Beols A AZ1BAgel, 23 AF 344 FE2G HE FFHL2

_18_



A

He
. Holel s 34

el 2 AL" A2 #E g4 HE(alveolar macrophage), 51, ELE
Type I, I pneumocytes, alveolar macrophages
o Oﬁ*é(subacute)‘%ﬂl‘—} 354
« HEZFY FEAEE FAHE EHFY(perivascular)t 7]BAF9]9] SR (peribronchial
cuffing)o] AT

- GHAE L WE 3o 45 S 243
- RED AN ARF0) A dolgle & 9le.

FRAAEIA F12IY LA(Pneumocystis carinii Infection).

O AAZRez BE3tn Q= u|RF o ZTolol P. cariniie Wo] oFstd Alge] AL, E3
AIDS $tAbo]| QlojAl AHat 2Ate] Fadh YdoE I4E.
O A= Rz we F2UE0| P cariniio] AAACE ZHEEs A 71, AYA A= 1837 o
2 E77} o] F%olE Ef3ta ke $A7 IS
O WEAAE|AF(pneumocystosis)= ¥, L, 7, 5ol T Tl LA
S¢3 44
o o juky WA Fa4 AP, Al sgeT EEY B EFNL AR Y,
O @n4d 24
o FE ¥z TS el AE moko] 34 A2 7tE
A R QoA ) EE: S AT ARske AR R4 FgolarE 2ot
1322 AFE2ER S e AT HEA HAE7HA ddw
o Bt} ] FAE A A AFAZY AF Y9 HE 4EE o= 1F HEA 2 &
3t 223} 1A A -§-3Kinterstitial fibrosis)7} LERH.
o 1229 methenamine 2FMYE o]gste] G 22l QoA B o HL FUA

b

p=
° T
Z
-

(trophozoites)®}t 2 70] 3~5,mQ ARFY] Y27t HE Yo EE Ee & olFo Y
=8

o AzFD|A TA: filapodiaZt Y= Gk o] 18 HEAES} 25t Uehd.

o ¥ ¢E = EE(impression smear), GiemsaZGA: GEU AH(H)7} EE.

10. X2 2 olgris : =oAL ok ge.
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