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Abstract

Molecular Identification of Species and Sex,
Normal Reference of Blood and Plasma Chemistry

on Rescued Young Tawny Owl(Strix aluco) in Korea

JinHo Jang

(Supervised by Prof. Youngmin Yun)

Department of Veterinary Medicine, Graduate School,

Jeju National University, Jeju, Korea

Most of rescued young tawny owls are missing individuals in Spring
and it 1s very important to morphologically distinguish another little
avian family entity like Strigidae. There are no data of the normal
reference of blood and plasma biochemistry values for assessing health

status during tawny owls growth process.

In this study, the rescued young tawny owls on May 2014, 2015 are
identified species and sex using molecular biological methods and five
objects of them are done a blood test and the measurement of body
weight per a month until returning of nature on December 2014. There
are three types of samples such as 3 objects of young tawny owls from
Conservation Genome Resource Bank for Korean Wildlife, 8 objects in
2014 and 1 object in 2015 of the rescued little Tawny owls from
Chungnam Wild Animal Rescue Center to be identified conspecific and

done sex identification.



Species identification was carried out sequencing analysis of
mitochondrial genetic code for Cytochrome c¢ oxidase 1 (COI) and sex
identification was implemented using the amplification of the Chromo-
helicase—DNA  binding(CHD) gene, and resulted in confirming
W(900—-1,000 bp) and Z(500—600 bp), and found out 3 males(ZZ) and

6 females(ZW) among 9 individuals.

Tendency of first increase and then decrease of ALPK and Ca after
basic blood test and plasma biochemistry examination was observed, and
in general PCV, TP, ALB, GLOB were increased and LDH, CK were
decreased but AST, GLU, URIC were confirmed to be free from
changing during examination. The basic data of healthy individuals
through the change of measuring body weight and physical measurement

were identified.

These results indicate that the species and the sex identification of
rescued young tawny owls, and the normal reference of blood and
plasma biochemistry values during growth progress will be useful in the
field of clinical evaluation of owl s species save, treatment and
protection management as a basic data of species conservation and

research.

Key words @ Sexing, Species, Hematology, Plasma chemistry, Tawny Owl
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Zwr] (Owls) HE FYgoleta =8l T2 THHET 6dFol A, 714
S-wjn] 7} (Tytonidae) & 2w ] 3} (Strigidae) 27012 533t 3} (Family) oA
214 F(Species) 0.2 y¥oA k. A7]17F 13~14 cm (A5 41 g) A%
7Y Zo A s ewin) (EIf Owl, Microathene whitney) S8 7} 2 g5
o] (Eurasian Eagle Owl, bubo bubo)= 60~70 cm (AHF 1,500 g~4,200 g)
2 gofstth Suwnls ZAAL A9 EAAE A 1AAs Frbsted f8
g A& AEoItH(4).

Zwju] (Tawny Owl, Strix aluco)+ Swjv| = (Strigiformes) -2wjn] 2}
(Strigidae) ol &3t oFFA WaEFolth T3AY HA71EE Al 324-15=
A ellon SAFFAY FFEL7] ofsE IEox E7yo Utk =
Aoa] M= v =F B2 F4dol= ¢F 35~38 wanolH, T HE
o] T =wjwlolth. w2 3| Aolm wjgl Fo AEEFH= TtEEo] 413l

on, %7 Wt AW Wi AMow A AFUsL B & Peao)

o el et #AAo] FIhgtel| wet FEY 1A AHE FHUlete AR
ZlE=o] a5t A8 d4E Fd €2 A9E vud ¢ Qe Fa A
7} QAT ©A] AAAY] (Collared Scops Owls, Otus lettia) (7), 3Z50]

(American Kestrels, Falco sparverius)(8), 2wju](Tawny owl, Strix
aluco) (9), @=7}2] (Common buzzards, Buteo Buteo) (10) %] 3l a2
Tro] ML 2 AststAAL A el tfdt Fal X 7F ok ofAx [ F o

AAF 2 AESEAL ATE A 9% D ARdEE A 2FT ARE
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1. hds=

g gl st AxbE fEA 20149 FEebdsE T2 A41H (Chungnam
Wild Animal Rescue Center)el|lA Fx¥ ofd Euwlu](4-55%) 5/0A(¥F
T2, A, dakl, kD) E e R &tk (Table 1). 20149 129 =4
S REARY] A7A g & A wE AREHE A en, Holr xAAF

(1-day—old chick), "53¢ (quail) &} ¥ F (mouse) Z= AFE F T3t}

N

59 " AEE HAAE fdM oR¥EE+AaAed=3 (Conservation
Genome Resource Bank for Korean Wildlife) olA 571 gQl# Swijn] 37)
A A& (cgrb690: female, cgrb799: male, cgrb8236: female)E F-kylo}
gx=vo® sglor, 20149 FHods= T4 72 Aad A %
20159 Fx¥ KA & 9AAE o= shlvk(Table 1).

2. ALA| A=

HAHAL @ A HALE o ® g Swiv] S5UAE T RE Y 12€
Ao R EAH] A7A] & &E AR ATy g€y 2H7EA FERE
Ab 9hliA (Bird Banding Manual) F3EWH el wel F4o(T.L: Total
length), AFAG7Wdo](WL(N): Wing length(natural)), 714 o] (WL(M):
Wing length(Maximum), A12]Zdo](TAIL: Tail length), ZZ4do](TARSUS:
Tarsus length), 8]Zo](BILL(C): Bill tip to Cere), #]%°](BD: Bill
Depth), 2= (BW: Bill Width), #Z|Ze](HB: Head to bill), A& (MASS:
Body Weight.) ol Wiz AAE AS38HAH(3).



Table 1. Information of Tawny Owl for the Species and the Sex

Identification
Classes Accident Sampling Rescue Date &
Sample ID Sample . Result
of age cause date sites (GPS—N/E)
cgrb690 heart unknow  unknow 2003.1.1 unknow died
. clash of .
cgrb799 liver unknow . 2004.4.22 unknow died
vehicles
cgrb8236  heart unknow  unknow  2008.11.1 unknow died
. ) o 2015-06—-01 )
2015—0281 Dblood juvenile missing 2015.6.1 pending
36.49.102/127.12.587
. ) o 2014-06—18 Permanent
2014—0343 blood juvenile missing 2014.11.26 ) .
36.18.448/127.25.031  disability
) o 2014-05-17
14-0170*  blood nestling missing 2014.11.26 Release
36.08.012/126.41.147
. . 2014-05-10
2014—0142 blood nestling missing 2014.5.12 transferred
36.20.428/127.17.086
. . 2014-05-09
2014—0140 blood nestling missing 2014.5.9 DOA
37.15.222/126.46.019
. L 2014-05-03
A14—0133*  blood nestling missing 2014.11.26 Released
36.39.114/126.52.529
. . 2014-05-05
0140119  blood nestling missing 2014.11.26 Released
36.24.284/126.59.515
. . 2014-05-04
14—0118*  blood nestling missing 2014.11.26 Released
36.20.153/127.02.553
. L 2014-05-04
A14—0117+  blood nestling missing 2014.11.26 Released

36.21.287/127.12.346

* . These Tawny Owls were used to examine for Blood and Plasma Chemistry

AL 9 At HARE Sl T2 12A41310] Ad oF Fol Ad sl
CBHTA R FvE A fbob S eskA ekstth. 2w Swie
F iAol 98 @ (Brachial vein) oA 26G 1 ml FAM1E AFE38te] 1 ml¥
&S EDTA—-3KS} Lithium heparin ¥-831 A 2|sto] z}zF 0.5 ml® E53}
Rtk BE HAbs 2413 Well AAjstelorn o] Alel= W Haskii

o

N



1) A7}

N Ao = F=HAAMEL A (packed cell volume, PCV), &% twhulA (total
plasma protein, TP), @4 (blood glucose) =07 ZHAM L AL nA| A
#(microcapillarytube) i o4& AHYA 5&E3F 1% AT (12,500—
15,000 rpm)3dte] AP on, A oA Fto]=A A (Grand index,
USA), 892 7+o] 893747 (Johnson & Johnson Medical Co. Korea) &
g3ttt

Jm.
olr

2) A5t

A8} A= IDEXX VetTest8008 (IDEXXLaboratories Inc, USA) & AH$-
sl Albumin  (ALB), Alkaline phosphatase (ALKP), Aspartate
aminotransferase (AST), Calcium (Ca), Creatine kinase (CK), Globulin
(GLOB), Glucose (GLU), Lactate dehydrogenase(LDH), Total protein
(TP)# Uric acid (URIC) & 107H4 355 FAsklcth

4 FFR D A A

NS SsiA AAS dAF EDTA-3K tubed Aoz 54 4 4

E AARE shlth EDTA @5al A2lel 92 DNA FEA7H4 -25CH %
kol et
1) DNA &%

Genomic DNA (gDNA)® EDTA-3K A &3+ 10 AIZHE] DNeasy
Blood & Tissue Kit (250) (QIAGEN, USA)Z Alg3lo] FE&%on
NanoDrop #3333 %7 (ND—1000, Denmark) & ©o]&3lo] %% DNA 5X7}
200 ng/m7} %= TE buffer® 43t



2) TEELAHRE(PCR)

R FE A AAA LA W2 A5} FxE Swjn] Ho® DNAE F&
3t AccuPower PCR PreMix (Bioneer, Korea) 7|E%E AFE3}o] Themer
cycler (Eppendorf, USA)® {32 T&S AA83 3 PCR 4k=2 100 bp
ladder marker (DyneBio, Korea) ¢} 37 2.5% agarose gel ©7]%9&3to] &
A3ttt 549 A$ Bird F1/R1 Primer set & AFg3tglon, A7y
CHD 1F/1R Primer set & AF&3F3TtH(Table 2). PCR =12 A8 A4
1% sfo] AT (Table 3).

o

il
e

Table 2. The sequence of primer sets for the species (Bird) and sex
(CHD) identification

Primer Sequence Reference
Bird F1 TTCTCCAACCACAAAGACATTGGCAC Yoo et al
Bird R1 ACGTGGGAGATAATTCCAAATCCTG 2006(20)
CHD1F TATCGTCAGTTTCCTTTTCAGGT Lee ef al
CHDIR CCTTTTATTGATCCATCAAGCCT 2010(15)

Table 3. PCR Condition for the species (Bird) and sex (CHD)

identification

Primer Temperature Time Cycle

Initial denaturation 94T 5min 1
Denaturation 94°C 45sec

Bird F1/Bird R1  Annealing 54T 1min 35
Extension 72T 45sec
Final extension 72°C 7min 1
Initial denaturation 95C 5min 1
Denaturation 94°C 45sec

CHD1F/CHD1R  Annealing 50C 45sec 30
Extension 72C 1min
Final extension 72C 5min 1




SR FE A28 of| A EoFuke Suwlju] 370AS] AR} THo s ETR
AE oA FxE 9NAS 5457 98] COL( cytochrome ¢ oxidase 1)
2% agarose gel A7|9Ts & e F7|E Elsglon, 7]

=
A2 Ul gAF(Macrogen, Korea) ol 2% 243}l

ot =

MEGA 6 (Molecular Evolutionary Genetics Analysis, Tamura K et al)
xRS o] &3kl NCBI (National center for Biotechnology information,
http://blast.ncbi.nlm.nih.gov/Blast.cgi) ¢ BOLD (The Barcode of Life Data
Systems, http://www.boldsystems.org)el SQli= DB AEZF FHFYo]
(Long—eared Owl, Asio otus), 4% o] (Short—eared Owl, Asio flammeus
flammeus), FalF-<o](Eagle Owl, Bubo bubo), 2 (Scops Owl, Otus
scops), &%9o] (Brown Hawk Owl, Ninox scutulata) 2} W=} (Falconidae)
251 "l (Peregrine falcon, Falco peregrinus), $%-&°](Common Kestrel,
Falco tinnunculus)®] cytochrome oxidase subunit 1 (COD) genes HIE S
2 A=AA EA 2 phylogenic treeE FAEYUTE ClustalWE 0] -85
multiple alignmentE AA|3+H S neighbor—joining method ©]-&3}]

phylogenetic tree® A &-s}A ).



TzE o™ 7 2w 9o 7] 332(g) oA AAEAA 568(g) o

o, A AHgo] 336.5%£26.2(g) o 751E17.8(g) = =7}

stttk 2 AAAZAA Swjv] Fo], AA o], Hu ddol= 4R

oF ofE & FAVE SAEUAT. GFlo] FHle vlE) oF 1.3 AFTIt
4,

5).
2. @b ul gakat 1Ak

g o Astel A4S a4 AGE DAARN APdFot sEe B

ZEA st & F HA R ofdl Ewivl o] AHALE AAEHH.
D dAAr

old uwjn]2] PCV ol FxEo] ALl AAERF A7kA st 7
Aol whah kb Aol 7} YANE T2 FA] 31.412.73(%) oIt A B A
o= 42.8+3.43(%) 0.2 FrleteE A o] #EH

T2E oY Zwju]oA tolFHAE AR THElEe 3.92+0.23(g/dD
A AAEAD 6.74+0.29(g/dDE F7lete RAow wEE
322.0E0(mg/dD) 4 341.6+28.35(mg/d) F7}ek= Zo] 2
6).

ol @

i)
Lt}
e,
)
,_]
Q

o
o



2) A A4t

Agtst HAAbelA ALKP 4 %9 Ca A= 2H7F 184.0193.69(U/L) A
28.4+12.11(U/L) 2%, 7.4%0.66(mg/dD) oA 7.8+0.06(mg/d) Z7}atct 7t
Zdte Aol #EHQTh TP v5E 3.0£0.38(g/dD) oA 4.2£0.29 (g/dl) &
F7¥8ka, ALB w5E 1.2%0.16(g/dDelA  1.4%£0.09(g/d) 2 ZF7}etH
GLOB ¥%¥E 1.8%0.24(g/dD) oA 2.8+0.26(g/d) ZF7let= Adko] 25
2tk LDH &A%+ 1913.2+530.16 (U/L) ol 571.4£72.67(U/L) 0.2 F7}
7h, vk CK @4 % 796.3+1131.12(U/L) oA 208.2£38.41 (U/L) &2 74
&= Aol ¥EE QY AST, GLU, URICE #HAF 717H5er & wWso] ¢S

o



Table 4. Body weight measurement of released young Tawny Owl (g)

Sample

D Sex 2014.5.#x 2014.5.23 2014.6.5 2014.6.19 2014.7.6 2014.7.30 2014.9.4 2014.9.23 2014.10.27 2014.11.26 2014.12.23
2014-0

117 male 332 384 408 468 468 468 446 466 464 490 568
2014-0

118 female 378 486 508 574 582 582 566 562 586 764 754
2014-0

119 female 314 484 500 582 588 588 558 608 658 768 776
2014-0

133 female 314 428 470 526 534 534 508 524 550 740 748
2014-0

170 female 340 392 430 520 520 520 514 516 520 678 726




Table 5. Physical measurement of released young Tawny Owl (mm)

ID DATE SEX AGE TL WL(N)  WL(M) TAIL TARSUS  BILL(O) BD BW HB
2014-0117  14.12.23 Male JUV 396 269 280 178 55.5 21.5 14.5 10.3 72.2
2014-0118  14.12.23 Female JUV 401 286 294 181 59.4 21.9 15.1 12.5 74.5
2014-0119  14.12.23 Female JUV 400 285 297 176 54 22.2 14.6 10.5 73.6
2014-0133  14.12.23 Female JUV 401 290 295 185 56.6 21.6 154 10.4 72.8
2014-0170  14.12.23 Female JUV 397 277 284 181 57.5 21 15.1 10 72.4

TL: Total length , WL(N): Wing length(natural), WL(M): Wing length(Maximum), TAIL: Tail length, TARSUS: Tarsus length, BILL(C): Bill tip
to Cere LE, BD: Bill Depth, BW: Bill Width, HB: Head to bill.



Table 6. Mean value of manual and biochemical examination in young Tawny Owl (Mean®*SD) (Max / Min)

Manual Biochemical examination
Date Glucose Albumin Calcium Glucose Uric Acid Globulin
PCV % TP g/dl ALKP U/L AST U/L CK U/L LDH U/L TP g/dl
mg/dl g/dL mg/dL mg/dl mg/dl g/dl
2014. 31.4£2.73 3.9+0.23 322.0£0 1.2+0.16 184.0+£93.69  226.2+£54.15 7.4£0.66 796.3t131.12 301.6%£41.80 1913.2£530.16 3.0£0.38 10.3+6.69 1.8+0.24
5 ok (35/27) (4.3/3.6) (322/322) (1.4/1) (294/44) (317/170) (8.3/6.4) (918/575) (374/250) (2800/1359) (3.6/2.6) (20/3.7) (2.2/1.6)
2014.  32.4£1.62 4.4£0.32 326.0£15.53 1.1£0.09 234.8+48.40 175.0£16.26  8.7£0.16  830.0£93.70 298.6£15.03 1649.8£221.75  2.940.22 12.0£4.31 1.8%0.16
5.23 (35/30) (4.8/4.1) (353/312) (1.2/1) (311/172) (195/149) (8.9/8.4) (998/751) (328/288) (1974/1343) (3.2/2.5) (20/7.7) (2/1.5)
2014.  35.8%£2.64 5.0+£0.36 319.8£15.04 0.7+0.13 164.4+56.55  155.2+£23.17 8.5%£0.20  474.6+£88.81 302.6£17.60  1319.8+408.67  2.7£0.26 6.6+1.75 2.0+0.14
6.5 (40/33) (5.6/4.6) (343/301) (0.9/0.6) (251/94) (191/129) (8.8/8.2) (624/372) (337/290) (2043/922) (3.1/2.5) (9.5/4.6) (2.2/1.9)
2014.  34.2£0.98 4.8£0.44 366.4£17.30 0.7+0.17 99.8+31.92 125.6+£18.37 8.5+0.28 569.6+135.74 321.8+4.53 1389.4+272.75 2.8£0.34 11.7£2.63 2.1£0.19
6.19 (35/33) (5.4/4.2) (398/535) (1/0.5) (140/62) (143/92) (8.8/8.1) (754/396) (327/316) (1788/1040) (3.2/2.3) (16.8/9.6) (2.3/1.8)
2014.  37.6%£1.74 5.81£0.21 309.6£16.16 0.9£0.12 46.4+13.03 113.0£12.93 8.6+£0.33 386.4+106.82  318.0£17.94 846.2+163.83 3.3£0.26  16.5+£3.35  2.3%+0.15
7.6 (39/35) (6/5.5 (338/295) (1/0.7) (70/30) (132/94) (9/8.1) (528/240) (341/292) (1044/654) (3.5/2.8) (20/11.1) (2.5/2.1)
2014.  38.0%£1.67 4.0£0.30 325.4£29.26 0.9+0.15 37.6+2.87 120.0£21.22  8.240.34  352.6%26.64 327.2£21.77  1085.0£196.92 2.9£0.34 14.8£3.71 2.0£0.19
7.30 (40/36) (4.4/3.5) (364/275) (1.1/0.7) (40/32) (145/89) (8.8/7.8) (385/318) (341/284) (1403/797) (3.4/2.5) (20/10) (2.3/1.8)
2014.  39.4+2.42 5.4£0.32 300.0£10.26 1.3+0.13 26.0+5.02 125.8+14.51  8.0%0.56 181.0+32.98 301.2+12.64 551.6+148.81 4.1£0.29 9.3£1.46 2.910.15
9.4 (42/35) (6/5.1) (318/287) (1.5/1.1) (32/19) (148/111) (9.8/7.3) (219/141) (319/284) (801/341) (4.6/3.8) (11.8/7.7) (3.1/2.7)
2014.  39.0£2.76 5.3%£0.20 309.2%£14.13 1.24+0.10 26.2+2.14 132.0+£16.52  7.7+0.51 236.4£76.78 303.0+£14.18 549.0£109.33 3.8£0.19  11.8+£2.54  2.6%0.10
9.23 (43/35) (5.6/5) (334/294) (1.3/1.1) (30/24) (164/117) (8.1/6.7) (383/165) (321/284) (748/439) (4.1/3.6) (16.5/8.9) (2.8/2.5)
2014.  39.4£0.80 5.81£0.42 331.4£26.73 1.2+0.14 18.0£3.16 191.4+£82.75 7.6£0.19 291.0£169.62  343.2+16.07 767.2£309.37 3.8£0.23 8.7£2.03 2.6£0.12
10.27 (40/38) (6.2/5.2) (355/283) (1.4/1) (24/15) (331/119) (7.9/7.4) (604/140) (361/316) (1332/471) (4.1/3.5) (12.4/6.2) (2.8/2.5)
2014.  42.8+£3.43 6.7+0.29 341.6£28.35 1.4£0.09 28.4+12.11 187.6+£23.28 7.840.05  208.2+38.41 374.4£9.69 571.4£72.67 4.2+0.29  16.1+£2.57 2.840.26
11.26 (48/38) (7.3/6.5) (395/312) (1.5/1.3) (46/17) (216/159) (7.8/7.7) (255/156) (386/359) (666/470) (4.7/3.9) (20/12.2) (3.2/2.5)

*x. Rescued date is different



3. &84 2%

TZ¥ 2uwju] (CNWARC) 978A|9F #oF vk Suwju] 27§42 A& (cgrb690,
cgrb799)2] E%4 Ay, =290 (GUS71634.1) ¢} olee]o}(KF452084.1)

Zwju] AL Aol FlEA 7| 2wjv] (Tawny Owl, Strix aluco)Z &
Bokmro ] 1709 Al (cgrb8236) = w2 90] (GU571637.1), 2l Alo}

(GQ482682.1) % U¥(AB843783.1)2 WA} AFAo] &zl 217u8to]

S-wjw] (Ural Owl, Strix uralensis) Z 2Felo] ¥t} (Figure 1).



14-118 CNWARC (This Study)
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Figure 1. Phylogenetic tree of COl gene sequences. Phylograms were generated by
neighbor—joining method with distance matrix calculation by Kimura—2 parameters, operated
by MEGA software version 6. Tawny Owl(Strix aluco), Ural Owl(Strix uralensis),
Long—eared Owl(Asio otus), Short—eared Owl(Asio flammeus flammeus), Eagle Owl(Bubo
bubo), Scops Owl(Otus scops), Brown Hawk Owl(Ninox scutulata), Peregrine falcon(Falco

peregrinus), Common Kestrel(Falco tinnunculus).



4. 438 A3

Agarose gel #A7|9% AolA W wi= FI7]= 900-1,000bp, Z+=
500—600bpo.z AT of-gEr AL kTt Eld Sufn
27hA1 2] Al E (cgrb690: female .cgrb799: male) S X0 & A sle] <7
W) 271 M=, R (Z2)2 119 M=E skt TEoklsa T2 AEH

o] 9789 AlmF dFlol 6704, 7ol 3/hAIY S Qs (Figure 2).

M cgrb690 cgrb799  15-281  14-343 14-170 14-142 14140 14133 14-119 14118 14117 M

d

2.5% agarose gel, 100V, 30min

Figure 2. Electrophoresis pattern of CHD Z/W gene in 11 young Tawny Owl after PCR
with CHD1F/CHDI1R primer set. (Band size W: 900—1000bp / Z: 500—600bp)
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