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SUMMARY 

Pathological examinations were carried out on a 38 day-old pup which survived canine herp-

esvirus (CHV) infection. The pup was obtained from a case of experimental transplacental infection 

with the virus. Macroscopically, the most prominent lesion was a severely reduced globe size in the 

left eye, which was half the size of the right eye globe (normal). Microscopically, there were unilateral 

microphthalmia associated with severe destruction of the retinal and choroidal tissues, lymphofo-

llicular hyperplasia in the mucosa of the urinary bladder and vagina and interstitial pneumonia. 

Although CHV was not isolated from the organs, neutralizing antibody against CHV was demo-

nstrated in the pup serum, suggesting that the pup had been exposed to CHV. 

The results of the present case suggest that the unusual lesions in the pup may have a close 

correlation with CHV infection. Significance of the ocular lesions and lymphofollicular hyperplasia 

associated with CHV infection is also discussed. 

INTRODUCTION 

CHV is well known to be capable of producing a generalized infection leading to death in neonatal 

and fetal pupsト•＞. Fatal acute infection of the pup is characterized by focal necrosis and hemorrhages 

in various organs such as the liver, kidneys, lungs and intestine1～3>. CHV nearly always causes 

mortality in pups less than 3 weeks of age1・2>, whereas older pups are generally r白 istantto the systemic 

fatal disease, and the virus causes non一fatalinfection of the respiratory and genital tracts in adult 

dogs5’6) 

Cornwell and Wright2l have observed that a few of the pups inoculated experimentally with CHV 

escaped death. The present investigators also have reported that non-fatal infection occurred in 

several pups born following experimental transplacental infection with CHV .. 7>. Stewart et al8>. 

indicated that apparently healthy pups in which CHV was isolated from仕iekidneys may be affected 

with a surviving infection in utero. It is unclear why recovery or escape from fatal infection with 

CHV occurs in some neonatal and fetal pups. Carmichael et at.•> reported that artificially elevating 
the enviromental temperature resulted in the development of mild clinical CHV infection in the 

inoculated pups with subsequent recovery. Percy et al .10> described the lesions of 4 neonatal pups that 

did not die after inoculation with CHV. This report describes the histopathological le~ions observed 

in a surviving pup which was transplacentally infected with CHV. The histopathology of pups 

surviving infection with CHV may give a clue to elucidation of the pathogenesis. 

MATERIALS AND METHODS 

Pup : A pup was obtained following experimental transplacental infection of a pregnant bitch 

with CHV10. A bitch in late stage gestation was inoculated simultaneously with CHV by various 
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routes. The bitch delivered 5 pups at 7 days after inoculation. Four pups died within 7 days of birth, 

on day 1,6 and 7, respectively. CHV infection in all 4 pups was demonstrated by pathological and 

virological studies10. A remaining pup survied without showing characteristic clinical signs of CHV 

infection and was euthanised on day 38 after birth. 

Pathology: After necropsy and macroscopic observations, tissue specimens were collected from a 

surviving pup. The representative portions of major organs were fixed in 10% phosphate-buffered 

formalin and embedded in paraffin. The sections were prepared routinely, stained with hematoxylin 

and eosin CH E) and examined microscopically. Tissue specimens of the affected eye were in addition 

subjected to von Kossa’s stain. 

Cell cultures and neutralization tests : Primary dog kidney cell monolayers were used for viral 

assays. Cell culture methods were the same as described previously12>. The procedures for neut-

ralization test were according to the previous report.12> 

RESULTS 

Clinical findings : Clinical signs of the disease were not observed in the pup until the time of 

euthanasia. The body weight of the pup was 1. 7 kg. The upper and lower eyelids of the left eye were 

permanently closed and could only be opened manually. The protuberance of the orbit was slightly 

decreased as compared with that of the right eye. The eyelids of the right eye opened at about 2 weeks 

after bi此h.A normal direct pupillary response could not be ellicited in the left eye by exposure to a 

pen-light. 

Macroscopic findings: An ocular anomaly was found in the left eye. The size of the left eye globe 

was noticeably reduced and was about half the size of the left eye globe (Fig. 1). Intraocular 

structures were observed by making a sagittal section through the mid line of the left eye. The fundic 

area of the affected eye showed pale gray in color. The orbital optic nerve of the left eye was atrophic 

and edematous, and was the same color as the cerebral parenchyma. In addition to the ocular lesions 

the following lesions were found in other organs. A small number of patches of white consolidation 

was found in the lungs. Multiple petechial or miliary sized hemorrhages were disseminted in the 

mucosa of the urinary bladder. Lymphatic organs such as spleen, tonsils and lymph nodes were 

slightly swollen. No lesions were found macroscopically in others examined. 

Microscoρic findings : Ocular lesions were observed in the retina, choroid, ciliary body, optic nerve 

and eyelids. The most prominent changes were observed in the retina and the posterior parts of the 

choroid. The normal structure of the ocular fundus was lost due to severe destruction of the retinal 

tissue and subsequent damage of the choroidal tissue (Fig. 2). Consequently, the border between the 

retina and choroid was irregular and poorly defined. Individual layers of the retina were completely 

lost, and most of the retina was occupied by loose fibrous tissue. A few degenerated ganglion cells 

were occasionally detected in the residual retinal tissues (Fig. 3). Masses of cells forming the outer 

nuclear layer of the retina were scattered in the degenerated retina. Rarely, rosette-like structures 

composed of cells of the outer nuclear layer were also found within these cell masses (Fig. 4). 

Fragmented debris with calcium salt deposition was seen zonally, and in these zones a foreign body 

giant cell reaction was occasionally observed (Fig. 5). 

Mononuclear cells, macrophages both laden with melanin pigment and without pigment, and a 

few polymorphonuclear cells were scattered in the retinal and choroidal tissues. Foci ~f mononuclear 

cell accumulation were also seen in the choroid, ciliary body and eyelids. Pigmentation in the 

choroidal tissues was reduced, and severe dilation of the veins was noted. Pigment epithelial layer 

cells which had lost their pigment were seen intermittently. There were multiple cysts varying degree 
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in size within the fibrous retina and between the pigment epithelium and other layers of the 

degenerated tetina. Hyperplasia and hypertrophic changes of the tapetum cells were also found, as 

were degenerating foci in the lens. 

The whole of the optic nerve could not be examined histopathologically, but atrophy of the optic 

nerve bundle with mononuclear cell infiltration was seen in a small piece of optic nerve tissue. A few 

mononuclear cells had diffusely infiltrated the optic tract (Fig. 6). In the transverse section through 

the striatum of the cerebrum, focal lesions resulting from demyelinated changes in the parenchyma 

and deposition of basophilic granular substance in the parenchyma and within the degenerated nerve 

cells, were observed in the area adjacent to the optic tract which travelled into the cerebrum. 

Intranuclear inclusion bodies of CHV were not detected in the ocular lesions. There were no lesions 

in the right eye. Focal interstitial pneumonia was evident in the lungs. Lymphofollicular hyperplasia 

was present in the subepithelial tissue in the mucosa of the urinary bladder (Fig. 7). Focal desq-

uamation of the mucosal epithelium of the urinary bladder, associated with hemorrhages and 

infiltration of mononuclear cells, including plasma cells, were also observed (Fig. 8). Generally, the 

subepithelial tissue of the urinary bladder was slightly edematous. Similar lesions were also observed 

in the vaginal mucosa (Fig. 9). Proliferation of histiocytic cells in the medulla and the infiltration of 

macrophages into the sinuses were seen in the lymph nodes examined. Characteristic lesions of CHV 

infection were not observed in any of the organs examined. 

Virus isolation : CHV was not isolated from the liver, spleen; kidneys and lungs. 

Neutralization test : Serum obtained from the pup at the time of euthanasia had a neutralizing 

antibody titer 〔1: 32) against CHV. 

DISCUSSION 

In one surviving pup, using experimental transplacental infection with CHV, unilateral micr-

ophthalmia associated with severe destruction of the retina and lymphofollicular hyperplasia in the 

urinary bladder and the vagina were found histopathologically. Interstitial pneumonia indicative of 

viral infection was also observed. 

Although CHV was not isolated from the liver, spleen, kidneys and lungs of the pup, the presence 

of the neutralizing antibody to CHV in the pup may be due to the virus. Therefore, it appears that 

the lesions observed in the present case may be associated with CHV infection. Thus, the present 

results may provide new information on the pathology of fetal pups surviving after CHV infection. 

The most prominent and unusual lesions observed in仕iepresent case were the ocular lesions. The 

most severely affected area of the eye was the ocular fundus, including the retina and choroid. The 

histopathological appearance of the lesions appeared to be chronic in nature and conisisted of 

degeneration of the retina, subsequent sclerosis, mineralization, multiple cyst formation and dest-

ruction of the normal structure. Rosette-like structure observed in the residual cells of the outer 

nuclear layer appeared to be a dysplastic change13>. Retinal lesions of the present case were similar 

in some respects to residual retinal lesions observed in rats that survived following intracerebral 

inoculation of herpes simplex virus type 214>. Under natural and experimental conditions, viral agents 

such as CHV, canine adenovirus, feline leukemia virus and bovine viral diarrhea mucosal disease 

virus can produce retinal dysplasia in the immature retina叫. It is recognized that the ocular fundus 

is particularly susceptible to viral disease that preferentially affects the central nervous system同. The 

ability of CHV infection in neonatal pups to produce severe ocular inflammation with subsequent 

retinal dysplasia and associated ocular anomalies was confirmed by Albert et al. 15>. Foci of retinal 

destruction or dysplasia have been described in pups of fatall) and non-fatal川 infectionwith CHV. 



394 Research Bulletin of the Faculty of Agriculture, Gifu Univerisity, No. 49, 1984 

And congenital infection of human fetuses with rubella and cytomegalo virus of herpesvirus group 
may result in ocular lesions in addition to lesions in other tissues1s.m. Infection susceptible pregnant 

cows with bovine viral diarrhea virus may develop ocular lesions in their offspring時四＞. In the present 

case, 4 littermates that died within 7 days of birth showed characteristic lesions of CHV infection, and 

CHV was isolated from 4 pups. Th正；refore,it is reasonable to suppose that CHV infection in the 

surviving pup may have been acquired in utero rather than after birth. Although direct evidence of 

CHV infection was not obtained from the ocular lesions, it would appear that ocular changes in the 

present case may be the result of an intraocular infection transmitted transplacentally. 

Microphthalmia in dog occurs sporadically as one of the developmental abnormalities of eye20.21>_ 

The condition is usually unilateral捌. It is known that the inherited bilateral microphthalmia occurs 

in the blue and red merle Australian shepherd dog20・『21>. Nahmias et al.22> have described microp-

hthalmia in the newborn baby following severe ocular herpes simplex virus type 1 or type 2 infection. 

The pathogenesis of the microphthalmia encountered in the present case was obscure. However,it is 

possible that this condition may be due to the serious and persistent visual impairment caused by the 

destruction of the fundic area of the affected eye. It is an interesting and important problem whether 

the microphthalmia might be related to the transplacental infection of the fetus with CHV. 

The lymphofollicular hyperplasia observed in the urinary bladder and vagina of the present case 

are unusual. It is known that viral agents have been associated with lymphofollicular hyperplasia in 

the canine species23.2•＞＿日ill and Mare25> described vaginal lesions consisting of multiple lymphoid 

nodules with petechial and submucosal hemorrhages which were found in the mucosa of bitches 

inoculated intravaginally with CHV. Similar lesions have been found in a large number of bitches 

inoculated with CHV either intravenously or intravaginally26>. These facts suggest that the lymp-

hofollicular lesions in the present case may have a close correlation with CHV infection. However, 

the relationship of CHV to lympofollicular hyperplasia requires further investigation. Evidence that 

CHV is responsible for these lesions may be obtained by virological and electron microscopical studies 

in the future. 

Percy et al. 10> described the residual lesions observed in 4 pups surviving infection with CHV. 

These were focal granulomatous encephalitis, interstitial pneumonia.segmental renal necrosis and 

segmental cerebellar and retinal dysplasia. Cornwell and Wright2) reported that mild cellular 

aggregates were observed in the lungs, kidneys and conjunctiva of 3-to 6-week-old pups that did not 

die after inoculation with CHV. In the previous report27>, the renal lesions were found in one CHV 

infected pup that survived for 22 days. The histopathological appearance of the affected kidneys of 

the pup consisted of multiple cyst formation with focal interstitial fibrosis which was caused by severe 

dilation of the glt>merular capsule and tubular lumen. The pathological findings observed in the 

present case differed from those reported previously by Cornwell and Wright2>, Percy et al. 10>. and 

Hashimoto et al. 21>. It is unclear why the variability of the residual lesions found in the pups surviving 

infection with CHV occurs, Further studies on pathological and virological aspects of these pups 

surviving infection with CHV are needed to elucidate the pathogenesis of the residual lesions. 
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EXPLANATION OF FIGURES 

Fig. L Microphthalmia is seen in the left eye. The left eye globe is about half the size of the right eye globe 

(normal). 

Fig. 2. Ocular fundus of the affected eye. The normal structure of the retina is completely lost. Most of 

the retina consists of loose fibrous tissue and the infiltration of mononuclear cells and macrophages 

may be seen. Cell massses composed of outer nuclear layer cell are scattered throughout the 

degenerated retina (long arrows). Hyperplasia of the tapetum cells is seen zonally in appearance. 

A focal accumulation of mononuclear cells is present in the choroid (short arrow). Dilation of the 

veins in the chroid may be observ巴d.: R, Retina ; T, Tapetum cell ; C, Choroid. H E stain，×120. 

Fig. 3. Band-like appearance of residual retinal cells, including degenerated ganglion cells, is noted in the 

cystic space of the retinal tissue. Melanin pigment laden macrophages are scattered in the fibrous 

retina. Depigmented cells of the pigment epithelial layer are evident (arrow). The border betwe巴n

the retina and choroid is obscure. H E stain，×235. 

Fig. 4. A rosette like structure is observed (arrow) in a cell mass from the the residual outer nuclear 

layer of the retina. H-E stain，×475. 

Fig. 5. Fragmented debris with calcium salt deposition is present in the sclerosing retinal tissue. A foreign 

body giant cell may be seen in the sam巴area(long arrow). A cell mass compose’d of scattered cells 

of the outer nuclear layer is also seen (short arrow). H-E stain，×235. 

Fig. 6. Mononuclear cellular infiltration of the optic tract can be observed in this transverse section 

through the striatum of the cerebrum. H E stain，×235. 

Fig. 7. Multiple lymphoid follicles are seen in the subepithelial layer of the urinary bladder. H-E stain，× 

48. 

Fig. 8. A focal desquamation of the epithelium associated with mononuclear cellular infiltration is present 

in the urinary bladder. A lymphoid follicle is also seen. H E stain，×235. 

Fig. 9. A lymphoid follicle is noted in the vaginal mucosa. There is also an area of erosion of the vaginal 

epithelium. Mononuclear cells have diffusely infiltrated the subepithelial tissue. H Estain, x×235. 

犬へルベスウイルスの経胎盤感染回復仔犬

にみられた病理学的所見について

橋本晃・平井克哉

(1984年 7月31日受理〕

犬へノレベスウイノレス CCHV）の実験的経胎盤感染で生き残った38日齢の仔犬について病理学的検索を

行なった。肉眼的に最も目立った病変は，左眼球の萎縮であり，その大きさは対側の約Yzであった。組織

学的には，網膜及び脈絡膜の著しい組織破壊を伴なった片側性の小眼球症，勝脱及び態粘膜におけるリ

ンパ炉胞の過形成が観察された。一方，仔犬の肝臓，牌臓，腎臓及び肺からウイルスは分離できなかった

が，安楽死時に採取した血清には， CH Vの中和抗体が認められ，仔犬がCHV  Kこ感染していることが示

された。

以上の成績から，仔犬に認められた特異な病変は， CH V感染と密接な関係があると思われた。眼病変

及びリンパ炉胞の過形成と CH V感染との関係について考察した。
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