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Abstract 

 

 This is the first case report on the use of autologous serum as an adjunct to successfully treat a melting corneal 
ulcer in a captive Asian elephant (Elephas maximus). A 40-year-old female Asian elephant was presented with epiphora 
of the right eye. It had already received treatment for 3 weeks, but had not responded to conventional treatment with 
antibiotics and analgesic eye drops. Upon examination, a melting corneal ulcer was found. The elephant received a 
combined treatment that included autologous serum twice a day for 79 days in addition to antibiotic, antifungal and 
analgesic drugs administered topically. After just 19 days of treatment, neovascularization of the ulcer site occurred 
and the ulcer reduced in size, which indicated that the elephant responded well to the treatment. The autologous serum, 
antibiotic and antifungal eye drops were continued for an additional 2 months to prevent secondary infection during 
the corneal healing. Throughout the treatment, the elephant lived and worked as usual. This study demonstrated the 
benefits of using autologous serum as a combined treatment for a melting corneal ulcer in a captive Asian elephant. 
Autologous serum has tear properties to bathe the eye and is also rich in growth factors and anti-collagenase, which 
can promote wound healing. 
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Introduction 

Autologous serum eye drops have been used 
in human medicine for at least 30 years, primarily in 
patients suffering from ocular surface disorders such 
as kerato-conjunctivitis sicca and persistent epithelial 
defects (Geering et al., 2004). Autologous serum is a 
suitable tear substitute because it has the same pH and 
osmolality as normal tears. Because of its high 
concentration of vitamin A, fibronectin, and various 
growth factors, autologous serum can promote 
epithelial wound healing. In the field of veterinary 
medicine, the use of autologous serum has been 
reported in equines (Brooks, 2002). In canines, 
autologous serum is the main protease inhibitor for 
clinical use especially for keratomycosis (Ben-Shlomo 
et al., 2010) and keratitis (Gelatt, 2008). This is the first 
report to describe the use of autologous serum as an 
adjunct to treat a melting corneal ulcer in a captive 
Asian elephant. 
 Ocular problems commonly observed in 
Asian elephants (Elephas maximus) include 
conjunctivitis, corneal opacity, corneal ulcers, corneal 
edema, hypopyon, cataracts, and lens luxation (Fowler 
and Mikota, 2006; Angkawanish et al., 2009). During 
2005-2008, 196 elephants presented ocular disorders, 
which represented 14.1% of the referral cases at the 
elephant hospital at the National Elephant Institute in 
Lampang, Thailand (Angkawanish et al., 2009). 
Because they live in dense forests near natural water 
sources, elephants’ eyes are exposed to dust, sand, and 
strong sunlight. Moreover, elephants normally use 
their trunks to blow dust on themselves and rub their 
eyes in response to irritation or trauma. This can lead 
to development of secondary bacterial or fungal 
infections in the eye that can rapidly progress if 
mahouts lack concern and fail to seek prompt 
treatment. 

Materials and Methods 

Clinical signs: A 40-year-old female captive Asian 
elephant presented prolonged lacrimation of the right 
eye despite having been treated with Gentamicin 
Sulfate 0.3% eye drops (GENTA-OPH®) every 4 hours 
for 3 weeks (Fig 1). Physical examination revealed 
blepharospasm, epiphora and photophobia. A corneal 
ulcer was observed with fluorescein staining. Palpebral 
reflex, menace reflex, and dazzle reflex of both eyes 
were normal. Although the pupillary light reflex was 
normal on the left eye, it could not be observed on the 
right eye due to opacity. Tetracaine hydrochloride 
0.5% drops (ALCAINE®) were applied to the affected 
eye to facilitate further examination and treatment. 
After 15-20 minutes, the elephant was still able to blink 
her eye and cover the cornea with the third eyelid. 
Because information about nerve anatomy in elephants 
is limited, particularly in regard to auriculopalpebral 
nerve blocks that are used for ocular examination in 
equines (Wiedner et al., 2006), a more detailed 
ophthalmic examination was abandoned. A bacterial 
culture from a corneal swab of the infected eye was 
identified as Neisseria spp. Subsequent fungal 
identification from the same eye showed no fungal 
infection. 
 

 
 
Figure 1 Initial appearance of the right eye before 

treatment that included autologous serum 
 
 
Treatment: Upon examination, medical treatment was 
initiated with topical Diclofenac sodium 1% (VOLTA- 
OPH ®), Amphotericin B eye drops (AMPHOTERICIN-
B®), and autologous serum twice daily in combination 
and topical Gentamicin was applied every 4 hours. In 
addition, Atropine 0.5% eye drops (ISOTO-
ATROPINE®) were administrated once daily only in 
the evening. 
 
Preparation of elephant autologous serum: Adapted 
from Liu et al. (2005), the elephant autologous serum 
was prepared in the laboratory of Veterinary Medicine 
at Chiang Mai University. Five 10 ml. syringes were 
used to collect a total of 50 ml. of blood from an ear vein 
using either a 21g butterfly needle or a IV catheter. 
Then, the blood was allowed to clot for 2 hours at room 
temperature before being centrifuged at 3,000 rpm for 
15 minutes. The separated serum was collected (about 
20-25 ml.) into a sterile container to which 1 mg. of 
gentamicin was added. The autologous serum was 
then aliquoted into sterile tubes, each containing 3 ml. 
Additionally, the serum was stored at 4°C and used 
within 7 days. 

Results & Discussion 

Seven days after the initial examination and 
subsequent treatment (Fig 2), the progression of the 
melting ulcer stopped completely. A decrease in 
blepharospasm was noted with epiphora and 
photophobia still present. By the 19th day (Fig 3), 
recovery signs included absence of both epiphora and 
photophobia, presence of neovascularization at the 
cornea, and smoothing of the corneal surface. Because 
of the marked improvement, Diclofenac eye drops 
were discontinued while the remaining treatments 
were continued for another 2 months.  

This elephant was diagnosed with a melting 
corneal ulcer. The laboratory diagnosis of Neisseria spp. 
identified from the eye swab was outside the study of 
normal ocular flora previously found in Asian 
elephants (Tuntivanich et al., 2002). Neisseria spp. has 
been found on normal conjunctival membranes of 
sheep (Langford, 1971) and on mucosal surfaces in 
bovine eyes (Wilcox, 1970). Additionally, it has been 
found in both normal and ulcerative keratitis in dogs 
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(Wang et al., 2008) and conjunctivitis in humans 
(Bharathi et al., 2010).   Therefore, Neisseria spp. may 
represent a pathogenic bacteria for Asian elephants. 

In this case, although there were concerns 
about potential side effects of 2 eye drop medications, 
they were selected because of their ready availability. 
Diclofenac is an anti-inflammatory drug that has been 
frequently used topically after ocular surgery in 

humans.  According to Lin et al. (2005), complications 
should be closely monitored in corneal 
pathophysiology for animal use. Additionally, side 
effects of Atropine in horses can include gut motility 
decrease and predisposition to colic (Gilger and Deeg, 
2011). However, in this case, those side effects were not 
found.   

 

           
 
 
 
 
 
 
 
 

Autologous serum is more suitable than 
artificial tear lubricants because the latter do not 
provide nutrients to the eye (Poon et al., 2014). Not 
only is autologous serum biologically nontoxic to the 
eye because of its similar osmolality and pH to natural 
tears, it is also rich in vitamin A, which is an essential 
factor for epithelial cell growth (Liu et al., 2005) and 
contains TGF-β1, lysozyme, and alpha-2 
macroglobulin, which have anti-proteinase properties  
(Brooks, 2002). Epidermal growth factor (EGF) has 
been found to promote wound healing due to anti-
apoptotic properties. Typically, veterinarians have 
used various concentrations for the treatment of eye 
disorders. 

Kodikara et al. (1999) estimated the average 
recovery time for corneal ulceration in Asian elephant 
as approximately 2 months (without autologous 
serum). However, in this case, we observed the 
neovascularization, absence of epiphora and 
smoothing of corneal surface within nineteen days 
after beginning our treatment. Because the adjunct 
serum significantly reduced recovery time, we 
therefore recommend that it can be used in conjunction 
with traditional treatment to melt corneal ulcers in 
captive Asian elephants.  

Before using autologous serum, the following 
considerations should be evaluated: the severity of the 
ulcer, the efficacy of drug administration on-site, and 
the co-operation of both elephant and mahout. 
Another significant factor includes the facility where 
the autologous serum is prepared and stored. 

In conclusion, this is the first report on the use 
of autologous serum to enhance current protocols to 
treat a melting corneal ulcer in a captive Asian 
elephant. The successful result of this case indicates 
that the autologous serum, which promotes epithelial 
healing, may significantly reduce the recovery time of 
corneal ulcers in Asian elephants. 
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บทคัดย่อ 
 

การใช้ซีรั่มร่วมรักษากระจกตาอักเสบ (Melting Corneal Ulcer) ในช้างเลี้ยงเอเชีย 

 

ทิตฏยา จรรยาเมธากุล1  ประสิทธิ์ โมฬีชาติ2  Rinku Gohain2  เฉลิมชาติ สมเกิด1,3   
พรสวรรค์ พงษ์โสภาวิจิตร3*  บุญฑริกานต์ วิทิตกรกุล4 

  
ช้างเลี้ยงเอเชีย เพศเมีย อายุ 40  ปี ตาขวามีอาการน้้าตาไหลมากผดิปกติ ไดร้ับการรกัษาเบื้องต้นด้วยการหยอดยาปฏิชวีนะและ 

ยาลดอักเสบเป็นเวลา 3 สัปดาห์ แตอ่าการไม่ดีขึ้น นอกจากนี้ยังพบแผลหลุมลึกที่กระจกตา (melting corneal ulcer)  อย่างไรก็ตาม ผลการ
เพาะเชื้อแบคทีเรยีและเช้ือราไม่พบเชื้อก่อโรค จึงไดท้้าการร่วมรักษาดว้ยการเสริมซีรั่มของตัวช้างเอง (autologous serum) โดยให้ทางการ
หยอดตาวันละ 2 ครั้งๆละ 1.5 มิลลลิิตร รว่มกับการให้ยาปฏิชีวนะ ยาต้านเชื้อรา และยาลดอกัเสบ ตลอดการให้ยาทัง้หมด 79 วันพบว่า การ
ด้าเนินไปของความผิดปกติลดลง  ทั้งนี้พบการตอบสนองตอ่การรักษาในส่วนของน้้าตาไหลที่ลดลงและมีการเกิดการสรา้งเส้นเลือดฝอยมา
เลี้ยงในส่วนของกระจกตาโดยเฉพาะต้าแหน่งของแผลหลมุลึก ในช่วงทา้ยของการรกัษาพบว่า ไม่มีอาการน้้าตาไหล เส้นเลือดฝอยที่มาเลี้ยงใน
ส่วนของกระจกตาที่เกิดขึ้นเริ่มมีการหดเลก็ลงและกระจกตากลับมาสูส่ภาพที่เกือบจะเป็นปกติ ช้างสามารถด้ารงชีวติได้ตามปกติ ยังคงมีการ
ให้ซีรั่มของตัวช้างเอง ยาปฏิชีวนะ และยาต้านเชื้อราจนกระท่ังครบ 2 เดือนเพื่อป้องกันการติดเช้ือระหวา่งการหายของแผล  จากกรณีศกึษานี้
พบว่า ช้างมีการตอบสนองที่ดีต่อการรักษาโดยใช้ซีรัม่ของตัวช้างเองร่วมการรักษาภาวะกระจกตาอักเสบ ซึ่งซีรั่มมีคุณสมบัติคล้ายกับน้า้ตา
และมี growth factor ที่ส่งเสริมการหายของแผลที่กระจกตา และป้องกันคอลลาเจนถูกท้าลายซึ่งสามารถใช้เป็นอีกทางเลือกในการรกัษา
ความผิดปกติในระบบการมองเห็นของช้างเลี้ยงได ้
 
ค าส าคัญ: ช้างเลี้ยงเอเชีย ซีรั่มของตัวสัตวเ์อง กระจกตาหลอมเหลว แผลหลุมทีก่ระจกตา  
1ศูนย์ความเป็นเลศิด้านการศึกษาและวิจัยช้าง มหาวทิยาลัยเชียงใหม่ จ.เชียงใหม่ 50100 
2มูลนิธิอนุรกัษ์ช้างและสิ่งแวดล้อม จ.เชียงใหม่ 50100 
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