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To the Editor: Emerging infectious diseases have 
caused catastrophic declines in wildlife populations, and 
the introductions of many pathogen have been linked to in-
creases in global trade and travel (1). Mapping the distribu-
tion of pathogens is necessary to identify species and popu-
lations at risk and identify sources of pathogen spillover 
and introduction. Once pathogen distributions are known, 
management actions can be taken to reduce the risk for fu-
ture global spread (2).

Bats with symptoms of white-nose syndrome (WNS) 
were first detected in the United States in 2006, and the 
disease has subsequently caused precipitous declines in 
temperate bat populations across eastern North America 
(3,4). Pseudogymnoascus destructans, the causative agent 
of WNS, is a cold-growing fungus that infects bats’ skin 
during hibernation, leading to more frequent arousals from 
torpor and death (3). P. destructans is widespread through-
out Europe (5), but, to our knowledge, its presence in Asia 
has not been documented.

We sampled bats and hibernacula surfaces (cave walls 
and ceilings) across northeastern China during 2 visits 
(June–July 2014 and March 2015) using a previously de-
scribed swab-sampling technique (6). Bats were captured 
inside caves and at their entrances. DNA was extracted 
from samples by using a modified QIAGEN DNeasy blood 
and tissue kit (QIAGEN, Valencia, CA, USA) and tested in 
duplicate for the presence of P. destructans with a quantita-
tive real-time PCR (qPCR) (6,7).

In the summer of 2014 and winter of 2015, we collected 
385 samples from hibernacula surfaces at 12 sites in 3 prov-
inces and 1 municipality (Figure, panel A) and 215 samples 

from 9 species of bats at 10 sites (summer: Rhinolophus fer-
rumequinum, Rhinolophus pusillus, Myotis adversus, Myotis 
macrodactylus, Myotis pilosus, Myotis chinensis, Murina 
usseriensis; winter: R. ferrumequinum, Murina leucogaster, 
Myotis petax). During the summer, P. destructans was wide-
ly distributed across the study region with positive samples 
(determined on the basis of qPCR results) obtained from 
cave surfaces at 9 of 12 sites and from bats at 2 of the 9 sites 
where bats were sampled (Figure, panel A).

Prevalence of P. destructans was low during summer 
in the environment (mean prevalence across sites 0.06 ± 
0.03) and in bats. Bats of 3 species tested positive for P. 
destructans in the summer: M. macrodactylus (1/10), M. 
chinensis (1/1), and M. ussuriensis (1/1). P. destructans 
was not detected in bats of 4 other species, of which >20 
individual animals of each species were sampled (R. fer-
rumequinum, R. pusillus, M. pilosus, and M. adversus). The 
low prevalence of P. destructans in bats and on hibernacula 
surfaces in China during the summer was similar to compa-
rable results from studies in North America (6). 

In winter, prevalence at the 2 sites we revisited was 
much higher; 75% of 85 samples from 3 species tested 
positive, including samples from 16/17 M. petax bats. We 
also detected P. destructans in bats from 2 additional spe-
cies (R. ferrumequinum [11/19 bats] and M. leucogaster 
[11/16 bats]).

In addition, during March 2015, we observed visual 
evidence of P. destructans in bats (M. petax; Figure, panel 
C) and obtained 2 fungal cultures from swab specimens 
taken from these bats. To isolate P. destructans from these 
samples, we plated swab specimens from visibly infected 
bats on Sabouraud dextrose agar at 10°C. We identified po-
tential P. destructans isolates on the basis of morphologic 
characteristics. DNA was then extracted from 2 suspected 
fungal cultures and tested for P. destructans by qPCR, as 
previously described. 

To further confirm the presence of P. destructans, 
we prepared the fungal isolates for Sanger sequencing 
(online Technical Appendix, http://wwwnc.cdc.gov/EID/
article/22/1/15-1314-Techapp1.pdf). The 600-nt amplifi-
cation products from these 2 isolates were sequenced and 
found to be 100% identical to the P. destructans rRNA gene 
region targeted for amplification. In addition, using BLAST 
(http://www.ncbi.nlm.nih.gov/blast.cgi), we found that se-
quences were a 100% match with isolates from Europe 
(GenBank accession no. GQ489024) and North America 
(GenBank accession no. EU884924). This result confirms 
that the same species of fungus occurs on all 3 continents. 
We also obtained wing biopsy punches from these bats and 
found lesions characteristic of WNS by histopathologic ex-
amination (Figure, panel B; online Technical Appendix). 

The occurrence of P. destructans at most sites sam-
pled indicates that this pathogen is widespread in eastern 
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Asia (Figure, panel A). The presence of P. destructans 
in bats from 6 species in China and on bats in 13 spe-
cies in Europe (8) confirms the generalist nature of this 
fungus and suggests that it may occur throughout Eurasia  
(Figure, panel D).

Decontamination and restrictions on the use of equip-
ment that has been used in caves in Asia would help  
reduce the probability of introducing P. destructans to un-
infected bat populations (e.g., western North America, New 
Zealand, southern Australia, and temperate areas of South 
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Figure. A) Distribution of Pseudogymnoascus destructans in cave environments during summer at 9 sites in northeastern China. Pie 
charts show the prevalence of P. destructans, and the size of pie graphs indicates the number of samples taken at each site (range 10–
35). B) Histologic wing cross-section from Myotis petax bat collected in March 2015 with cup-like lesion (arrow) diagnostic of white-nose 
syndrome (periodic acid–Schiff staining). C) M. petax bat found in a cave in Jilin, China, showing visible signs of white-nose syndrome, 
March 2015. D) Documented global distribution of P. destructans. Areas in solid black represent the provinces and countries in China 
and Europe, respectively, where P. destructans was detected in this study and from previous research (5). Semitransparent regions 
show the species ranges (range data taken from http://www.iucnredlist.org/) for the bat species detected with P. destructans in Asia (n 
= 6) and Europe (n = 13) (8) and possible distribution of P. destructans. The solid black region in North America shows the extent of P. 
destructans spread as of May 15, 2015 (https://www.whitenosesyndrome.org/resources/map). A color version of this figure is available 
online (http://wwwnc.cdc.gov/EID/article/22/1/15-1314-F1.htm).
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America). These measures would also reduce the risk of 
introducing new strains of P. destructans to regions where 
bats are already infected (e.g., eastern North America and 
Europe). These measures are necessary to prevent the 
devastating effects this pathogen has had on bats in North 
America and would help maintain the ecosystem services 
that bats provide (9,10).
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To the Editor: In 2009, 2010, and 2013, Neisseria 
gonorrhoeae strains H041 (ceftriaxone MIC of 2 mg/L), 
F89 (ceftriaxone MIC of 1 mg/L), and A8806 (ceftriax-
one MIC of 0.5 mg/L) were isolated from samples from 
patients in Japan (1), France (2) and Australia (3), respec-
tively. In Japan, no other clinical N. gonorrhoeae strains 
with decreased susceptibility to ceftriaxone were reported 
until 2014, when clinical strain GU140106 (ceftriaxone 
MIC of 0.5 mg/L) was isolated from a man in in Nagoya, 
Japan. We report details of this case and sequencing results 
of the penA gene for the strain. The study was approved by 
the Institutional Review Board of the Graduate School of 
Medicine, Gifu University, Japan.

N. gonorrhoeae strain GU140106 was isolated from a 
urethral swab sample from a man with acute urethritis. The 
man had received fellatio, without condom use, from a fe-
male sex worker in Nagoya in December 2013. He visited 
our clinic in January 2014 for urethral discharge. Culture 
of a urethral swab sample was positive for N. gonorrhoeae. 
We used the Cobas 4800 CT/NG Test (Roche Molecular 
Systems Inc., Pleasanton, CA, USA) to test a first-voided 
urine sample; results were positive for N. gonorrhoeae but 
negative for Chlamydia trachomatis. The infection was 
treated with a single-dose regimen of ceftriaxone (1 g) ad-
ministered by intravenous drip infusion. Two weeks later, 
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Technical Appendix 

DNA Amplification and Sequencing 

We used conventional PCR with Pseudogymnoascus-specific primers developed by 

Lorch et al. (1) [nu-SSI(1506)-184–9-Gd (5′-GGGGACGTCCTAAAGCCT-3′) nu-5.8S-144–3-

Gd (5′-TTGTAATGACGCTCGGAC-3′)] for amplifying a fragment of the P. destructans 

ribosomal RNA gene between the small subunit (SSU; 18S) and the internal transcribed spacer 

region. PCR was conducted by using Taq DNA polymerase (Life Technologies, Grand Island, 

NY, USA), per the manufacturer’s instructions. Reactions included 2 L of extracted DNA (1 

ng/L) in a volume of 20 L, and the PCR cycling conditions consisted of an initial denaturation 

at 95°C for 10 min, followed by 40 cycles of 94°C for 1 min, 60°C for 30 s, and 72°C for 1 min, 

and a final extension of 72°C for 10 min. Five microliters of PCR product were loaded onto a 2% 

agarose gel and run at 100 V for 45 min. The generation of a 600-nucleotide fragment confirmed 

the presence of P. destructans DNA in the isolates. PCR products were cleaned by using 

ExoSAP-IT (Affymetrix, Cleveland, OH, USA), following the manufacturer’s instructions, and 

then sequenced by using the PCR primers with BigDye Terminator v3.1 chemistry (Applied 

Biosystems, Foster City, CA, USA). Reaction products were analyzed on an Applied Biosystems 

3130xl automated genetic analyzer (Life Technologies). Sequencing reaction results for 

complementary strands were assembled and edited in Sequencher 5.3 (Gene Codes, Ann Arbor, 

MI, USA). These sequences were aligned to the P. destructans designated type isolate 20631–21 

(GenBank accession no. FJ231098) in BioEdit v7.1.3.0 (2) and found to be identical to the 

aligned region. 

http://dx.doi.org/10.3201/eid2201.151314
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Histology Sample Collection 

Two bats that exhibited visible signs of fungal growth were hand captured alive in the 

field and brought to back to the College of Animal Science and Technology in Changchun, 

China. An ultraviolet flashlight (395 nm; LEDwholesalers, Hayward, CA, USA) was used to 

target areas of the wing with potential fungal lesions and a small 3-mm biopsy punch (Miltex, 

Plainsboro, NJ, USA) specimen was collected (3). The wing biopsy specimens were immediately 

placed in 10% neutral buffered formalin. Wing membranes were rolled to maximize surface area 

being examined. Protocols described in Meteyer et al. (4) were followed for staining, fixing, and 

sectioning of wing tissue. Stained wing tissues were examined for characteristic lesions of white-

nose syndrome at 60 magnification power. Bats were allowed to recover for several days in an 

isolated flight cage and then returned to the cave where they were captured. 
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