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 24 

Abstract 25 

Cutaneous lepidopterism associated with exposure to setae from Hylesia moths has been 26 

frequently reported in the Americas. Despite efforts to understand its pathophysiology, little is 27 

known about moth biology, treatment approaches, and outbreak prevention and control for the 28 

implicated species. This affects the direction of clinical management and exacerbates the social 29 

and public health implications of lepidopterism. In March 2024, the Ministry of Health of Costa 30 

Rica was alerted about human cases of dermatitis in the Tucurrique district, Cartago province, 31 

which residents attributed to moths. Fifteen adult moths were collected in the surroundings of a 32 

school in the affected community. The specimens were morphologically identified as Hylesia 33 

invidiosa. A fragment of the cytochrome c oxidase subunit I (cox-1) gene was amplified and 34 

sequenced from one specimen for molecular confirmation of the species, yielding complete 35 

homology to reference DNA sequence data (GenBank accession number JQ569633.1). Moreover, 36 

in March 2025, a second outbreak with the same characteristics was reported in the Tuis district, 37 

Cartago province. To the best of the authors’ knowledge, this is the first published report of 38 

lepidopterism outbreaks associated with H. invidiosa. Herein, we also provide a historical 39 

overview of Hylesia lepidopterism in Latin America and discuss previously reported treatment 40 

approaches, control actions, and measures to prevent and mitigate the effects of Hylesia outbreaks. 41 

 42 

 43 

 44 

 45 

 46 
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 47 

INTRODUCTION 48 

The moth genus Hylesia Hübner, 1820 (Lepidoptera: Saturniidae: Hemileucinae) 49 

comprises 283 species, distributed from the north of Mexico to Argentina.1,2 Morphologically, 50 

adult females are characterized by the presence of narrow and dentate antennae and epiphyses; 51 

both sexes lack a median dorsal mesoscutal ring as well as white stripes in the forewings, with the 52 

M1 vein on the forewing originating in the discal cell’s apical angle.3 In general, information on 53 

the biology, ethology, and ecology of Hylesia is very limited, and only recorded for a few species, 54 

such as Hylesia metapyrrha, Hylesia nanus, Hylesia nigricans, Hylesia acuta, Hylesia continua, 55 

Hylesia umbrata, and Hylesia paulex.4-11 Natural history descriptions are only available for a 56 

limited number of species, but the tendency shows that their feeding preferences include a wide 57 

range of host plant families.7,8 58 

Hylesia invidiosa Dyar, 1914 was described from Taboga Island, Panama, and has been 59 

recorded in other countries, such as Colombia and Costa Rica.12,13 The morphological features of 60 

H. invidiosa include a soft gray color, forewings with a discal mark presenting as a dark cloud, 61 

indistinct pale lines converging toward the inner margin, and a marginal pale space on its lower 62 

half. The hindwings present a single, nearly straight, pale band beyond the end of the cell.12 63 

Unfortunately, biological data, including life cycle duration, seasonality, and morphology of its 64 

immature stages, are not well known.  65 

The medical importance of Hylesia moths is well-documented, considering that setae from 66 

the larvae and adults may cause envenomation leading to erucism and cutaneous lepidopterism, 67 

respectively, after they come in contact with or penetrate the cutaneous or subcutaneous tissue of 68 

humans. In this regard, various species (e.g. Hylesia metabus, H. nigricans, H. paulex) have been 69 
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implicated in outbreaks of dermatitis, also known as Caripito itch, throughout Latin America.9,14-70 

21 Caripito itch typically presents as a pruritic papular and urticarial eruption, appearing minutes 71 

to hours after accidental or occupational exposure of the skin to the moth’s setae, with symptoms 72 

persisting for up to a week after contact with the source is terminated.14 Other less common 73 

manifestations include systemic reactions and anaphylaxis.14,19  74 

Herein we describe outbreaks of cutaneous lepidopterism by H. invidiosa related to the 75 

moth’s seasonal mass emergence in Costa Rica, which, to the best of our knowledge, represent the 76 

first report of lepidopterism associated with this species. Additionally, we provide an overview of 77 

reported cases of Hylesia dermatitis in Latin America, including previously reported treatment 78 

approaches, control actions, and measures to prevent and mitigate the effects of Hylesia outbreaks.  79 

 80 

MATERIALS AND METHODS  81 

Outbreak alerts and specimen collection 82 

In October 2023, the Ministry of Health of Costa Rica (MHCR) was notified of the 83 

occurrence of an outbreak of dermatitis cases, which presumably presented a few minutes after 84 

human contact with moths. The alert was issued by the residents of the Tucurrique district, a small 85 

town situated approximately 777 meters above sea level (masl) in the Jiménez canton, Cartago 86 

province (9.8533° N, 83.7212° W). As these moths had not previously been recorded in the locality 87 

nor recognized as a public health concern, specimens were not collected, and individual cases were 88 

not investigated further at that time. However, in March 2024, a second outbreak of moth-related 89 

dermatitis in the community was reported to the local MHCR authorities by a public health center 90 

and concerned citizens, with cases requiring medical attention (Figure 1A, B). Following alerts, 91 

MHCR personnel manually collected 15 adult moths in the surroundings of a school in the affected 92 
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community and transported them to the Medical Entomology Laboratory of the School of 93 

Microbiology, University of Costa Rica (UCR), for identification. In March 2025, the MHCR was 94 

alerted again regarding moth-related dermatitis cases, this time, in the Tuis district of the Turrialba 95 

canton, Cartago province (9.8391° N, 83.5808° at approximately 735 masl). In this case, 19 adult 96 

moth specimens were collected by MHCR officials and transported to UCR for identification. 97 

After the outbreaks, MHCR officials gathered and summarized the epidemiological and clinical 98 

information available from the local clinics and residents who made the reports.  99 

 100 

Specimen identification  101 

Fourteen specimens were pinned, and morphology was compared to Lepidoptera reference 102 

material deposited in the Arthropod Collection of the National Museum of Costa Rica (MNCR). 103 

For confirmation, genomic DNA was extracted from a complete set of legs from one specimen 104 

using the NucleoSpin Tissue Kit (Macherey-Nagel). Subsequently, a 710 bp fragment of the 105 

cytochrome c oxidase subunit I (cox-1) gene was amplified by end-point PCR using the LCO1490 106 

and HCO2198 primers, as previously described.22 The PCR product was purified with an 107 

enzymatic EXO/FastAP mixture (ThermoFisher Scientific) and sent to Macrogen Inc. (South 108 

Korea) for Sanger sequencing. In addition, one voucher specimen was deposited in the University 109 

of Costa Rica’s Medical Entomology Collection, while the remaining were processed for analyses 110 

not included in this work.  111 

 112 

Literature search 113 

A scoping review of the literature was conducted to provide an overview of Hylesia 114 

lepidopterism outbreaks in Latin America, with focus on the following aspects: i) implicated 115 
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species, ii) employed treatment, iii) prevention measures and iv) control actions. For this purpose, 116 

articles including original research papers, reviews, short communications, theses, and letters to 117 

the editor written in English, Spanish, Portuguese or French were retrieved from three electronic 118 

databases, namely PubMed, SciELO, and ScienceDirect. A combination of keywords (e.g. 119 

“Hylesia”, “lepidopterism”, “dermatitis”, “moth”, “Latin America”) with Boolean operators was 120 

employed to iteratively refine the search. After retrieval, articles were qualitatively screened for 121 

adherence to scope and suitability. Finally, selected articles were reviewed, and the 122 

abovementioned metadata were extracted. 123 

 124 

RESULTS 125 

Moth identification 126 

Collected specimens were provisionally identified as Hylesia invidiosa after comparison 127 

to voucher specimens MNCR-A2223379 (♂), MNCR-A1008367 (♂), MNCR-A1378915 (♂), 128 

MNCR-A1008358 (♀), and MNCR-A956785 (♀) (Figure 1C). Morphological comparisons were 129 

established based on parameters listed by Dyar (1914) in the original species description. 130 

Moreover, the color patterns in the collected material agreed with those in a male specimen 131 

illustrated elsewhere, further supporting its identification as H. invidiosa.23 In addition, 132 

morphological identification was confirmed molecularly, with the resulting cox-1 sequence 133 

showing 100% homology with available cox-1 H. invidiosa reference sequences (GenBank 134 

accession number JQ569633.1). The sequence obtained in this study was deposited in GenBank 135 

with accession number PV464750. 136 

 137 

Outbreak descriptions 138 
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During the 2024 outbreak, teachers in the Tucurrique community notified health authorities 139 

regarding the occurrence of generalized swelling and dermatitis in school children after playing 140 

with moths. Other reports included occupational exposure to moth setae, which occurred in at least 141 

one patient while cleaning the remnants of live and dead moths in a public health center, as well 142 

as direct contact with moths, described by another patient while waiting in line for routine testing 143 

in the same establishment. In this outbreak, the MHCR authorities received individual alerts 144 

directly from several concerned residents, although the precise number of affected patients is still 145 

unknown. Overall, those affected mentioned that symptoms presented a few minutes to hours after 146 

exposure, which lasted up to two weeks in one case. Clinical manifestations included fever, 147 

generalized rash, erythema in the affected areas, and irritability. No systemic reactions were 148 

recorded. In general, treatments recommended by local physicians included loratadine, 149 

dexamethasone, chlorphenamine, and topical calamine, followed by the resolution of symptoms. 150 

Finally, after the report and resolution of these cases, there were no further sightings of H. invidiosa 151 

adults in the community, even without application of control measures for moths.  152 

As for the 2025 outbreak, cases presented in school children, presumably after contact with 153 

moths. During this event, no patients were known to seek medical attention. Thus, information 154 

regarding specific symptoms and treatment measures is not presented. Nonetheless, one author of 155 

the present report experienced typical Hylesia-associated dermatitis upon handling specimens for 156 

analysis (Figure 1A). Symptoms began minutes after exposure to moth setae and intensified over 157 

the following 48 hours. These included the presence of a maculopapular pruritic rash on the 158 

extension of the dorsum and venter of both forearms, which were the exposed areas, as well as 159 

nausea during the first 24 hours after contact. Clinical manifestations were resolved after two 160 

weeks without treatment.  161 
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 162 

Review of the literature 163 

A total of 23 articles describing over 2000 Hylesia lepidopterism cases in Latin America 164 

were retrieved for review and have been summarized by species in Table 1. Including this report, 165 

article publication dates range from 1947 to 2025, and reports depict the clinical manifestations 166 

associated with cutaneous lepidopterism due to Hylesia alinda, Hylesia frigida, Hylesia lineata, 167 

H. continua, H. invidiosa, H. metabus, H. nigricans, H. paulex, and at least one unidentified 168 

Hylesia species. Publicly available records include reports for a total of 9 countries, namely 169 

Mexico, Costa Rica, Panamá, Colombia, Venezuela, French Guiana, Brazil, Argentina, and 170 

Trinidad and Tobago (Figure 2). Altogether, treatment course has only been described for 171 

lepidopterism cases associated with 5 species (i.e., H. invidiosa, H. metabus, H. nigricans, H. 172 

paulex, and Hylesia sp.), and is largely focused on symptomatic treatment involving analgesia, 173 

antihistamines, corticosteroids, and other normally prescribed drugs for dermatitis management. 174 

Finally, prevention and control measures include general actions which may be applicable to a 175 

wide range of Hylesia species, which are only sparsely mentioned throughout the available 176 

literature involving H. alinda, H. metabus, H. nigricans, and H. paulex.  177 

 178 

DISCUSSION 179 

The genus Hylesia occurs exclusively in the Americas and is the second most diverse 180 

within the Hemileucinae (Lepidoptera: Saturniidae), which presents its greatest distribution in the 181 

Neotropics with 670 known species distributed in 49 genera.1 In Costa Rica, 61 hemileucine moth 182 

species have been described, and as opposed to most saturniids, some of them present diurnal 183 
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males; larvae are gregarious and possess defensive spine-like tubercules.11 Moreover, pupation is 184 

reported to occur in leaf litter rather than in the soil, and imaginal formation occurs in a cocoon.23 185 

Hylesia invidiosa has been reported in Central America since 191412; in Costa Rica, it has 186 

been collected at altitudes ranging from 0 to 1200 masl in all provinces except Heredia.24 Locality 187 

(district-canton) records by province are as follows: Puntarenas, in San Vito-Coto Brus (1200 188 

masl), Sierpe-Osa (200 masl), Jimenez-Golfito (0-100 masl), and Tárcoles-Garabito (50 masl); 189 

Guanacaste, in Santa Cecilia-La Cruz (700 masl) and San Antonio-Nicoya (100 masl); Limón, in 190 

Bratsi-Talamanca (70 masl) and Valle La Estrella-Limón (100 masl); Alajuela, in Upala-Dos Ríos 191 

(650 masl); San José, in San Juan Mata-Turrubares (500 masl); and Cartago, in Santa Teresita-192 

Turrialba (1000 masl), in addition to Tucurrique-Jiménez and Tuis-Turrialba, which are described 193 

in this report.  194 

In Guanacaste, H. invidiosa larvae have been reported to feed on Hymenolobium 195 

mesoamericanum (Fabaceae) and Hampea appendiculata (Malvaceae); however, other records 196 

indicate that it can also feed on Byrsonima crassifolia (Malpighiaceae) and Cedrela odorata 197 

(Meliaceae) (Janzen, D.H. and Hallwachs, W., personal communication, 2024). In Tucurrique and 198 

Tuis, both H. appendiculata and C. odorata are common in secondary forests, riverbanks, and 199 

pastures. Byrsonomia crassifolia is less frequent but can be found on farms or in gardens as 200 

ornamentals, whereas H. mesoamericanum is not common to the area and is distributed below 400 201 

masl.25 Since H. appendiculata is found in both Guanacaste and other localities where H. invidiosa 202 

has been reported, further research regarding its role as a host plant for this moth species is 203 

required. 204 

Currently, knowledge about H. invidiosa is limited to adult morphology and distribution, 205 

with no available information regarding its life cycle, seasonality, ethology, ecology or immature 206 
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instar morphology.12,23 Seasonality has been reported for other species (i.e., H. metabus in French 207 

Guiana), wherein infestations may be more important during the dry season.20 In this sense, even 208 

though more observations are required to confirm a pattern in seasonality for H. invidiosa in Costa 209 

Rica, the occurrence of consecutive outbreaks during the dry season is highly suggestive of such 210 

a pattern.  211 

From the standpoint of medical entomology, this report constitutes the first description of 212 

lepidopterism by H. invidiosa, as well as the first formal record of lepidopterism outbreaks by 213 

Hylesia species for Costa Rica. Anecdotally, in a paper describing the natural history of Hylesia 214 

lineata in Costa Rica, one researcher reported an intense burning and itching sensation when 215 

exposing their skin to the moth’s setae, even after specimens had been conserved in alcohol for 216 

two years.26  217 

Historically, outbreaks of lepidopterism associated with Hylesia moths have been reported 218 

in Latin America since 1918, with a total of eight identified species as well as at least one 219 

unidentified species implicated in clinical cases, spanning thirteen countries: Mexico, Costa Rica, 220 

Panama, Colombia, Venezuela, Trinidad and Tobago, Suriname, French Guiana, Brazil, Peru, 221 

Chile, Uruguay, and Argentina (Table 1, Figure 2).27 Although there are reported cases from Peru 222 

and Uruguay, details about these records could not be retrieved by any means and thus are not 223 

included in this work.28-30 In the same manner, while cases have been presumably reported from 224 

Chile and Suriname, no references related to such reports are available in the literature.9,16 In the 225 

case of Brazil, French Guiana, Argentina, and Venezuela, an annual seasonal recurrence is 226 

reported, with an entomological surveillance system established in the latter.31-33 It is worth noting 227 

that, due to the common occurrence of Hylesia lepidopterism in these countries, as well as the 228 
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anecdotal mention of epidemics without further specifications in different publications, a 229 

substantial underreporting of cases is expected.20,34-36  230 

Moth-related lepidopterism outbreaks due to Hylesia species are particularly relevant in 231 

mass emergencies, with moths presenting in numbers associated with human dwellings. Other 232 

contexts of interest include piers and watercraft, where important infestations have been associated 233 

with moth swarms at nighttime, affecting crewmembers by direct contact with moths or setae left 234 

on ship surfaces.14,17,18,34,37,38 Less common individual encounters include strikes with moths 235 

during a forest excursion, driving, and specimen manipulation during scientific research.9,19 236 

Remarkably, Brazil alone accounts for the highest number of reported cases per country, 237 

holding a count of 1541 cases, including epidemics and one publication comprising the highest 238 

number of cases in a published report, with 707 cases.15,16,39,40 Among these reports, the presence 239 

of large numbers of moths, together with the lack of appropriate clothing and abundant surrounding 240 

vegetation have been identified as risk factors for lepidopterism. Overall, these cases have been 241 

described as a pruritic erythematous dermatitis linked to H. paulex, H. nigricans, and an 242 

unidentified Hylesia species. Venezuela records over 179 cases associated with either H. metabus 243 

or an unidentified Hylesia species, which include typical symptoms as well as conjunctivitis, 244 

secondary lesions with erosion and infection, insomnia, presence of confluent herpetiform vesicles 245 

with intense burning and stabbing pain, fever, emesis, dyspnea, and profuse 246 

sweating.14,17,19,34,35,37,38,41  247 

In Panama, recurrent outbreaks due to an unidentified species (with one involving at least 248 

268 cases, mostly children) have been attributed to the moth’s seasonal migration between 249 

September and October and have been extensively covered in the country's national press by the 250 

Panamanian Ministry of Health.42 Scientific records on these events are scarce, nonetheless, 251 
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historical anonymous records and personal communications of outbreaks occurring over more than 252 

four decades in the Panama Canal Watershed have been summarized elsewhere.10 In the case of 253 

French Guiana, various epidemics due to H. metabus have been reported, as well as one case 254 

involving 20 crew members aboard an oil tanker who presented a generalized pruritic dermal 255 

reaction with most of them recovering spontaneously.18,20 In Mexico, at least 112 cases were 256 

recorded during various outbreaks associated with H. alinda, while another outbreak with an 257 

unspecified case count was associated with H. frigida.43-45 In these cases, symptoms included 258 

dermatitis, pruritic rash, erythema, and fever after exposure to moths. 259 

In Argentina, all 56 reported cases have been associated with H. nigricans, including 260 

typical symptoms, as well as fever, shivers, and an intense burning sensation.21,32,46 Furthermore, 261 

in Colombia, 2 researchers studying sexual dimorphism in H. continua reported experimenting an 262 

erythematous rash with intense pruritus after specimen manipulation.9 Finally, various countries 263 

are involved in an outbreak of dermatitis reported in 22 crewmembers aboard a commercial vessel 264 

departing from Venezuela and sailing to Trinidad and Tobago.17 The vessel finally docked in 265 

Brazil, where the situation was assessed and lepidopterism due to an unidentified Hylesia sp. was 266 

confirmed. In this case, patients developed typical symptoms immediately after contact with 267 

migrating moths in both Venezuela and Trinidad and Tobago, and lesions lasted up to 14 days with 268 

treatment.  269 

Although the epidemiology of cutaneous lepidopterism outbreaks may differ depending on 270 

the biology of the implicated moth species, case treatment seems standard. One initial 271 

recommendation is to remove all remaining moth setae using adhesive tape or forceps.47 In 272 

addition, symptoms may be alleviated effectively with the use of cold compresses or warm 273 

compresses with sodium bicarbonate, as well as the application of local anesthetics (lidocaine, 274 
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tetracaine) and astringent/antipruritic lotion (calamine).15,19 Other commonly reported 275 

pharmacological treatments for Hylesia dermatitis include oral and/or topical antihistamines 276 

(chlorpheniramine maleate, dexchlorpheniramine, loratadine, cetirizine, etc.) and corticosteroids 277 

(hydrocortisone, triamcinolone, etc.) (Table 1). However, their effectiveness may be limited in 278 

some cases.19 279 

Strategies for prevention of lepidopterism due to Hylesia spp. include, essentially, 280 

education, awareness, and application of behavioral measures aimed at limiting contact with moths 281 

and their setae.15 For example, limiting the use of external light sources and switching to yellow 282 

light bulbs has been suggested as an effective way to decrease moth attraction to human 283 

dwellings.16,20,21,45 Additional recommended actions include installing cloths or nets on doors and 284 

windows to prevent moths from entering houses; avoiding shaking clothes, bedding, towels and 285 

alike before washing; avoiding hanging clothes outdoors to dry during outbreaks; pouring water 286 

on the floor before sweeping to minimize dispersal of setae; cleaning walls, utensils, furniture, and 287 

other objects with a damp cloth to remove setae; and using protective clothing when at risk of 288 

contact with moths or setae.15,16,20,21 Moreover, epidemiological and entomological surveillance 289 

are required to identify possible risk factors and outbreak seasonality, which can be used as input 290 

for early warning and preparation efforts.32 291 

In the event of an outbreak, wherein there is severe impact that cannot be contained with 292 

the previously outlined prevention measures, control measures may be implemented. These 293 

include removal and elimination of eggs and larvae from known host plants and affected human 294 

settlements, use of light traps for adult collection, and targeted application of pyrethroids, 295 

organophosphates, and residual insecticides at specific sites.15,16,20,21 However, the indiscriminate 296 

use of light traps and insecticides is not recommended due to the irreversible impact on beneficial 297 
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insects and other organisms, as well as the possibility of promoting insecticide resistance.16 As an 298 

alternative, the use of Bacillus thuringiensis kurstaki (Btk) has been proposed; nonetheless, 299 

spraying Btk in forests and undeveloped land also affects populations of other moths and 300 

butterflies, in which case a more specific and targeted approach is preferred.21,33,48,49 301 

For the first time, H. invidiosa is specifically associated with lepidopterism outbreaks, 302 

which included typical clinical manifestations and conservative treatment measures, with no 303 

further sightings of moths after the episodes. Overall, Hylesia lepidopterism outbreaks constitute 304 

events of public health concern in Latin America. At the same time, these events serve as an 305 

opportunity to establish appropriate prevention and control measures for future outbreaks, as well 306 

as providing public health officials and residents with information regarding such measures, 307 

expected symptoms, and treatment. Finally, the occurrence of these outbreaks highlights the need 308 

to further study the biology, ethology, ecology, and morphology of H. invidiosa and other species 309 

that can affect human health. 310 
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Figure legends and Alt text: 343 

 344 

 345 

 346 

 347 

 348 

 349 

 350 

 351 

 352 

 353 

Figure 1. Outbreak of lepidopterism reported in Tucurrique, Costa Rica, March 2024. (A) Moth-354 

associated dermatitis. (B) Hylesia invidiosa adults spotted in the locality. (C) H. invidiosa adult 355 

female, Arthropod Collection, MNCR.  356 

Figure 1. Alt text: An image panel of skin lesions and moths showing H. invidiosa dermatitis in 357 

venter of forearms and dorsum of thighs as well as a cluster of H. invidiosa specimens on a building 358 

wall and a pinned reference specimen.  359 

 360 

 361 

 362 

 363 

 364 

 365 
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 366 

Figure 2. Distribution of dermatitis cases associated with Hylesia species. The color scale depicts 367 

the number of cases per country. 368 

Figure 2 Alt text: A map diagram of Latin America showing the distribution of Hylesia species 369 

and dermatitis cases. 370 

 371 

 372 

 373 

 374 
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Tables and table legends: 501 

Table 1. Summary of available lepidopterism case reports associated with Hylesia in Latin 502 

America, including implicated species, country, total cases, year of report and reported treatment. 503 

aCountries where annual recurrence is reported. 504 
 505 

Species Country Total cases Year Treatment Reference 

H. alinda Mexico 111 1990 Not reported 44, 45 

H. continua Colombia 2 2015 Not reported 9 

H. frigida Mexico Not reported 1985 Not reported 43 

H. invidiosa Costa Ricaa Unknown 2023, 2024, 2025 

Loratadine, 

dexamethasone, 

chlorphenamine and 

topical calamine 

This report 

H. lineata Costa Rica 1 1984 Not reported 26 

H. metabus 

Venezuelaa, 

French 

Guianaa 

59 1997, 2008, 2011 

Lidocaine, 

clorpheniramine maleate, 

cetirizine, gabapentin, 

dexamethasone 

18-20, 41 

H. nigricans 
Brazila, 

Argentinaa 
222  

1981, 2000, 2001, 

2002 

Cold compresses, 

antihistamines, 

corticosteroids 

16, 21, 33, 46 

H. paulex Brazil 613 1981, 1989 

Systemic antihistamines, 

topical corticosteroids, 

cold compresses. 

15, 40 

Hylesia sp. 

Brazil, 

Venezuela, 

Panamaa, 

Trinidad and 

Tobago 

>1000 

1947, 1960, 1969, 

1971, 1972, 1975, 

1980, 1984, 1991, 

1998, 2000, 2003, 

2006, 2008, 2014, 

2019 

Dexclorpheniramine 10, 14, 15, 17, 23, 34, 38-40  


