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Abstract
Keywords: free roaming dog, free-roaming cat, capture-mark-recapture method,
populations size, camera trap, occupancy model, toxoplasma

Dog (Canis familiaris) and cat (Felis catus) are exotic carnivores which caused
negative impacts on native wildlife throughout the world. Due to the abandonment by
owners or food subsidizing by local people, the free-roaming dog and cat populations
in Yangmingshan National Park had became large and damaged the wildlife
community. However, previous studies reported that the dogs in Yangmingshan
usually had a short life span and a poor health condition. Therefore, the free-roaming
dog and cat populations must be effectively managed whether in the views of
conservation or animal welfare. To assist the administrators making management
plans, this study aimed to: 1. estimate the population sizes of dog and cat populations
by line transect and photographic capture-mark-recapture method; 2. survey the
distribution of feeding sites; 3. investigate the distribution, spatial overlap, and
temporal overlap among the dog, cat, and wildlife by using camera traps; and 4.
examine the infection status of toxoplasma in dogs, cats, and wild carnivores by blood
samples investigation.

The estimated population sizes of the free-roaming dog in six major recreation
areas of Yangmingshan were 275.1 and 178.1 in September 2016 and September 2017,
respectively. Liuhuanggu area had the highest number of dogs (82.2 in 2016 and 63.0
in 2017). There were 36.3% and 24.8% dog individuals had obvious health problems,
e.g. skin disease orsevered limb, in 2016 and 2017, respectively. Of all dog
individuals we identified in September 2016, only 14.8% existed until September
2017. In addition, we recorded 12 cat individuals in 2016 and 34 individuals in 2017.

We recorded 36 artificial feeding sites, which were usually located in car parking
areas and recreation parks. Toast, food pellets, and kitchen waste were the three major
food subsidies. Most of the caretakers tended to apply a TNR (trap-neuter-return)
method to solve the dog and cat problems.

Ferret badger (Melogale moschata) had the highest detection proportion in
camera traps (58.9%), and followed by the dog (53.6%). The detection proportion of
cat was 40.5%, while Chinese pangolin (Manis pentadactyla) had the lowest detection
proportion (1.8%). Liuhuanggu had the highest dog (124.7 £ 126.7) and cat (9.8 + 9.6)
occurrence index (number of effective photos per 1,000 h) among eight study sites,
and had the lowest wildlife species richness and abundance. Lengshuikeng area had
highest species richness (13 mammal species), including the Chinese pangolin. The
occurrence indices of dog (r =-0.272) and cat (r =-0.267) had low negative
correlations with the distance from feeding station. Furthermore, we combined all
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camera trap data from 2012 to 2017 to apply the occupancy model, which suggested
that the small Indian civet (¥ = 0.522), Reeve’s muntjac (¥ = 0.506), and ferret
badger (¥ = 0.497) had the highest occupancy among all native mammals. In addition,
we applied a kernel density estimation to evaluate the temporal overlap between the
exotic and native mammals. The results suggested that the dog had higher overlaps
with Reeve’s muntjac (A = 0.73), wild boar (Sus scrofa; A =0.81), and Formosan
macaque (Macaca cyclopis; A = 0.73), and lower overlaps with the carnivores and
Formosan hare (Lepus sinensis).

In the part of disease investigation, we took blood samples from 13 cats, 17 dogs,
and 1 palm civet. Results obtained from toxoplasmosis PCR revealed that there were
11.7% dogs and 14.3% cats tested positive. Four out of 5 fecal samples found
evidence of parasitosis. In addition, among all animal individuals, there were 14
individuals presented with abnormal red blood cell and white blood cell counts as
compared with the reference values. For the native mammals, one small Indian civet
(1/1) and two gem-faced palm civets (2/3) were seropositive for toxoplasmosis. These
results suggested that the health condition of free-roaming dogs and cats in
Yangmingshan were not comparable to normal domestic dogs and cats, and the native
wildlife exposed to the risk of toxoplasma infection.

By the concerns of conservation, animal welfare, and public health, all results
from this study supported that the free-roaming dog and cat populations should not
exist in the national park. We pravide five recommendations for the dog and cat
management. Details are shown in chapter five. 1. Education and communication with
local communities to improve their understanding of wildlife conservation and to
fulfill their owner’s duty. 2. Strengthening social norms and legal force, e.g. add more
placards in feeding hotspots. 3. The reinforcement of the control and remove of dog
and cat populations. 4. The prohibition against food subsidies from human. 5. A
Long-term study on dog and cat population status and their impacts on wildlife.
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% 4p 1 1,042 / / / /10 / / / 1.9 / / / / /

g AP 2,298 /09 [ 91 13 [/ 1.3 6.5 / 0.4 / / / /
T35 42 06 [/ 15 19 [/ 0.1 1.7 0.3 0.3 0.0 / 0.1 0.4
L 88 1.9 /| 35 29 |/ 0.4 2.3 0.6 0.7 0.1 / 0.2 1.0

B ¢ 1 408 /' 25 1 / / / / / / / / / / /
¢ 2 1,656 / / / / / / 2.4 3.0 3.0 / / / / 0.6

- %3 1,657 / / / / / / / 3.6 / / / / / /
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Ko 1Tk R wookE xR TR KR SERE O RE %é woede MWE O F LT O AEHRE X
Tio / 0.8 / / / / 0.8 2.2 1.0 / / / / 0.2
L /I 14 / / / 1.4 1.9 1.7 / / / / 0.3
Bl 1,941 206 1.0 / / / / 0.5 7.2 / 1.0 / / / 14.4
2 1,566 / 1.9 / / / / / 2.6 / / / / / /
B3 2,233 / 0.4 / / / / / 1.8 / 0.4 / / / /
Yyl 1,801 50 28 / / / / 6.1 1.1 / 0.6 / / / /
- %2 1,969 0.5 / / / / / / 0.5 / / / / / /
- %41 2,304 / / / 0.4 / / / / 0.4 / / / 0.4 /
T35 44 1.0 / 0.1 / / 1.1 2.2 0.1 0.3 / / 0.1 2.4
HE L 82 1.1 / 0.2 / / 25 2.6 0.2 0.4 / / 0.2 5.9
A HE L 5591 0.4 / 02 86 02 04 1.3 0.2 / / / 0.2 / 0.5
- %1 1,991 20 15 / / / / / 3.0 0.5 / / / / 0.5
A | 1,969 / / / / / / / 25.4 / / / / / /
A S LW 1,934 2.1 / / 11.9 / / / / / / / / / /
| 1,925 / 0.5 / / / / / / / / / / 1.0 /
Faol 1,970 1.0 / / 2.0 / / / 4.1 / 0.5 / / / 0.5
¥l 2,299 1.3 / / / / / / / / / / / / /
#Fxl 718 / / / 2.8 / / / / 5.6 / / / / /
#x 2 1,709 4.1 / / 70 23 / / 5.3 0.6 / 1.8 / 0.6 /
2 12 2,304 / / 04 707 0.9 / / 0.9 0.9 / / / / /
A B AR 2302 22 / / 1473 04 13 5.2 / 1.3 0.4 / / / /
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S B 1iTEEE R wookE xR BRE KR SHRE O RIE @Té o9 fs
5 5P 2,308 / / / 16.5 04 / / 0.9 / 0.9
= 11 02 01 222 04 01 0.5 3.3 0.7 0.2
L 13 04 01 440 07 04 1.5 7.2 1.6 0.3 . 0.2
51 2,303 96 234 |/ / / / 3.9 0.4 4.8 / / / /
52 506 20 59 / / / / 2.0 / 5.9 / / / /
53 1,831 / / / 82 6.0 / 1.6 / / / / / /
514 2,300 148 0.9 / / 1.3 / 2.6 / / / / / /
57 1,623 6.2 / / 123 0.6 / 2.5 12.3 0.6 / / / /
518 1,653 2.4 / / / / / 0.6 3.0 / / / / /
514 4R 2,280 / / / / / / 5.3 3.1 0.4 / / / /
AL & Fugp 2,280 0.4 / / 10.1 0.9 / 3.9 4.4 / 2.6 / / /
T o 44 338 / 38 11 / 2.8 2.9 1.5 0.3 / / /
L 54 8.2 / 54 20 / 1.5 4.2 2.4 0.9 / / /
el 1 1,031 233 107 [/ / / / / / / / / / /
k2 1,960 2638 / / / / / / / / / / / /
i« h 3 1,016 2568 / / / / / / / / / / / /
k4 1,488 34 195 |/ / / / / / / 0.7 / / /
gl 1,799 762 189 [/ / / / 0.6 0.6 / 0.6 / / /
T i 1247 9.8 / / / / 0.1 0.1 / 0.2 / / /
L 126.7 9.6 / / / / 0.2 0.2 / 0.3 / / /
AL TR | 1,971 / / / / / / / / 0.5 / / / /



TE O BY 1B B W k: WX WE KA SHRE RE RAR v fo A

¢ 13 1,699 /06 [ /12 / 6.5 / 0.6 /

¢4 1,681 167 |/ / /06 [ / 11.9 06 2.4 /

s rpeAkl 2305 35/ /17 13 8.7 2.2 / 0.9 /

= 50 01 / 04 08 / 2.2 5.1 0.3 1.0 /

wEL 79 03 / 09 06 @/ 4.3 5.2 0.3 1.0 / .
BOARAE ~ K Ldp 1,387 / / /I 14 / / 0.7 1.4 / / /

B 1% 4P 2,231 / / /220 22 |/ / / 0.4 / / /

i 4R 1,795 11/ /84 | 11 / 11 2.2 / 17 /

iE-kimie 2,227 / / / / / / / 2.7 / 0.4 / /

L EpLe 310 / / /290 / / 38.7 / / / / /

== 02 |/ / 122 04 02 7.7 0.9 08 0.1 0.3 /

AL 05 / / 128 10 05 173 11 1.0 0.2 0.7 /
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% 9+2016-2017 £ K P Jv@?]?v?ﬁéééifﬁﬁﬁ“" 5 #7 4~ 481 345 #c(occurrence
index » ¥ ¥2& 1000 /| P+ >R 7 #Kk) ° A - *ﬁgf* Fl~- 3B | jin
BEHFCCIBPOF -HLOF BEY S HBPERE DA kB X
Frp R R E:BWBBER CFIAAR AL EGRY -
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¥ i KL 1T PR TE 2 ¥ v L 13§ mg
A - 31 1,009 / / / / / / /
- 32 1,775 / / / / / / /
-33 2,251 / / / / / / /
-3 4 537 / / / / / / /
-35 1,973 2.0 / / / / 4.1 /
-36 1,588 / / / / 4.4 / /
-3 7 1,586 / / / / 4.4 0.6 /
-3 8 1,586 1.9 / / 0.6 3.8 0.6 /
-39 1,589 / / i / / 1.3 /
- 341 2,304 / / / / / / /
0 pulp 1,971 3.0 / / / / / /
w X 4p 1 1,042 / / / / / / /
g AP 2,298 / / / / / / /
T35 0.5 / / 0.0 1.0 0.5 /
wEL 1.0 / / 0.2 1.8 1.1 /
B PR 408 / / / / / / /
R 1,656 2.4 / / 2.4 1.2 / /
- %3 1,657 / / / / / / /
Ty 0.8 / / 0.8 0.4 / /
EE L 1.4 / / 1.4 0.7 / /
C Bl 1,941 2.1 / / / / / /
B 2 1,566 / / 1.3 / / / /
P 3 2,233 / / / / / / /
Yyl 1,801 / / / / / / /
- %2 1,969 / / / / / / /
=541 2,304 2.6 0.4 / / / / /
Ty 0.8 0.1 0.2 / / / /
L 1.2 0.2 0.5 / / / /
D AL 5,591 / / / / / / /
- %1 1,991 0.5 / / / / / /
Aokl 1,969 0.5 / / / 0.5 / /
4 oK Fudp 1,934 / / / / / / /



¥ 5 B 1R 2R 3 F it TS I T s
> 7] 1,925 / / / / / / /
Fal 1,970 / / / 4.6 / / /
¥l 2,299 0.9 / / / / / /
#Fx 1 718 4.2 / / / / / /
#F=x2 1,709 0.6 / / 2.3 / / /
& 4p 2,304 / / / / / / /
& B AP 2,302 / / / / / / /
% 5 4m 2,308 / / / / / / /
T35 0.6 / / 0.6 0.0 / /
HEL 1.2 / / 1.4 0.1 / /
E X A 2,303 1.7 / / / 1.7 / /
52 506 / / / / / / /
53 1,831 / / / / / / /
54 2,300 / / / / / / /
BT 1,623 / / / / 0.6 / /
58 1,653 / / / / 0.6 / /
5 An 2,280 / / / / / / /
A& Buip 2,280 / / / / / / /
T 0.2 / / / 0.4 / /
HEL 0.6 / / / 0.6 / /
F wp 1 1,031 / / / / / / 21.3
¥h 2 1,960 / / / / / / 0.5
¥h 3 1,016 / / / 3.0 / / 27.6
h 4 1,488 / 0.7 / / / / /
Ll 1,799 / / / / / / /
T35 / 0.1 / 0.6 / / 9.9
HE L / 0.3 / 1.3 / / 135
PR ¢l 1,971 / / / / 0.5 / /
¢ r 3 1,699 / / / / / / /
v r4 1,681 / / 7.7 / / / 1.8
PR AL S 2305 / / / / / / /
T35 / / 1.9 / 0.1 / 0.4
HEL / / 3.9 / 0.3 / 0.9
B =< ELd4p 1,387 / / / / / / /
B 1% 4p 2,231 / / / / / / /
T8 i Ap 1,795 1.1 / / / / / /
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R A
B S¥h 1 iFRE# YR T HE  2EEY % iR 13g mg
giEkkRip 2227 / / / / / / /
HLEpLAR 310 / / / / / / /
T35 0.2 / / / / / /
HEL 0.5 / / / / / /
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4% 10~ 2016-2017 # @ LR 7 Flp > 4p#%:2 & > @& * Pearson’s correlation 4
WEFAD R (1) A& S BEEYR ~ (2) B R4~ (3) Wi R dic Ap ML
(r) o 1 3%4p fic(occurrence index) & L ¥2-% 1000 -] pFy vpR B K o

G4 G SRR (M) PEIELECIE R S B g B

o r P r P r P

b5 -0.272" 0.043 0.061 0.655
W -0.267" 0.047 0.061 0.655

NS 0.283" 0.035 -0.080 0.557 -0.111 0.414
oI R -0.139 0.309 -0.063 0.646 -0.005 0.969
iy Y 0.181 0.183 -0.055 0.689 -0.078 0.566
Bed w0 0.096 0.482 -0.105 0.441 0.249 0.064
TP A -0.027 0.844 -0.111 0.414 -0.156 0.251
5§ 0.111 0.416 -0.040 0.768 -0.006 0.963
LRETE 0.082 0.550 -0.036 0.793 -0.079 0.565
%0 0.267 0.046 -0.037 0.786 -0.049 0.721
o B R 0.363" 0.006 -0.068 0.619 -0.014 0.920
L B -0.278" 0.038 0.199 0.141 0.178 0.190

*P <005 & %K o
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# 11~ 2012-2017 # B P LR R Flp d 404824 & > @& * F 45 & $53% (occupancy

model):=5 & 4 & ¢ ¥ & (occupancy, V) ~ 4 1 B4 3¢ (probability of detection, p) -
g 5‘\‘1"5\;] E ] f”#}:‘] ﬁt((Pdog N (Pcat) °

ki NI B (%) ¥ p Pdog Peat
Tin 950 iR WA Tis 95% iR R
NI 49.2 0506 0.216-0.795 0518  0.458-0.577 1 0.72
o5 f¥ 57.4 0.340 0.121-0.665 0.170  0.13-0.216 1 0.83
99} 14.8 0.081 0.013-0.287 0.125 0.063-0.219 1 1
i 70.5 0497 0.237-0.771 0.358  0.314-0.402 1 1
B d 5 49.2 0522 0.218-0.846 0.161  0.125-0.201 1 1
o P 56.6 0235 0.065-0555 0.155  0.111-0.209 1 1
o 4 7.4 0.077 0.012-0.298 0.175  0.080-0.298  1.47 1
o R 36.9 0208 0.055-0.472 0270 0213-0.332  1.32 1
F 0 4.9 0.031  0.002-0.232 = 0.035. - 0.010-0.100 1 1
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% 12~2012-2017 # P LR 7Bl p B 418 & > @ * Kkernel density estimation
B T'\:L' );3' 4';” 7]@_1’5 5‘\‘1"5\;] Z_ Eﬁ & ﬁ_ %’5}}:‘] &(Adog A Acat) °

Adog Acat

F T REL Fm o REL

RS 0.73 0.01 / /
T 5 0.81 0.02 / /
KR 0.45 0.03 / /
&b JE 0.33 0.01 0.52 0.03

@Tlﬁ e 0.36 0.02 0.55 0.03
v of 0.32 0.01 0.51 0.03

LA 046 002 062 004
SR 073 002 055 003
50,9 / / / /
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N o EF A
A Rt EAam
— I EHH%

Bl 7~2016-2017 #5 P LR R Fp $ApR 4 o AP F R
TR kB pEd % (2015) 97 § 2. 2012-2015 R -
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Activity of dog
number of records: 1385
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1=} -%— NN Activity of palm civet
number of records: 547
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PP 5% Activity of wild boar
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i %A Activity of muntjac
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< 1 T T T 1
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7]( )&‘ Activity of sambar deer
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B 9(§)~2012-2017 # P LR R F p $24p #5232 & 0 12 kernel density estimation
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kpAFT o

7w
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’% /G‘%‘ %w Activity of macaque
number of records: 396
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B 9(4)~2012-2017 & & P L R 7 B p #5 4P #5344 0 12 Kernel density estimation
P & RS B O 0 2012-2015 £ F A K B ﬁi,ﬁ’-;ﬁ& (2015) » 2016-2017 & F 42
kpAFEY o
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18y o PP ~ 2B Ed s Pu|Edod 13957 o
AR B R TRL R APIRZETUE A A RERE 0 F T8
RE R FA R R ot (1454 16)-
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1131 B AATHR (B)

KoL p R e £ i 2
1 2016/9/3 b M =~ 2R

2 2016/9/9 ¥ M = AN

3 2016/9/12 # M % &3

4 2016/9/12 # M % &3

5 2016/9/12 # M % &3

6 2016/9/12 # F % &3

7 2016/9/12 # M % &3

8 2016/9/12 # F % &3

9 2017/4121 M & | B
10 2017/4/121 %y M = | P
11 2017/4/21 g F = |k B
12 2017/5/22 ¥ F 25 | B
13 2017/5/22 % M % | P
14 2017/5/26 ¥ F % R
15 2017/6/7 ¥ F 2% AR
16 2017/9/1 ¥ F = ETIEIAN |
17 2017/9/1 # F & L 2 ]
%132 AR TR (R

5L p R e £ ¥ i B
1 2016/9/3 I F = AR

2 2016/9/30 %~ M = AR

3 2016/10/5 % M % IR

4 2016/10/7 W F =™ HF

5 2016/10/11 %" M =™ HF

6 2017/5/3 Iy F = AR

7 2017/5/26 % M = A S

8 2017/7/4 Iy M = A S

9 2017/8/11  H® F 2 X EF
10 2017/8/14 % M 2 X EF
11 2017/8/18 - M e x AR
12 2017/8/23 W F % X L
13 2017/8/30 W~ M = A
14 2017/9/15  w M = A S




%133~ A AFTAH (0 Fu)

%t 2 ¥ f8 e E s o

1 2017/10/12 & § M & 2ok

52



2 14-1~ skt 8 (F)

;jr
I
e
i

B 78 Hb(g/dl)  HCT(%)  RBC(106/ul) MCV(fl)  MCH(pg) MCHC(g/dl) WBC(/ul)  Pla(103/uL)
1 ¥ 13.8 39.6 5.89 67.3 23.5 34.9 11100 24

2 b 13.6 38.3 6.04 63.4 225 355 17400 175

3 b 12.6 35.1 5.86 60.1 21.6 35.9 11700 465

4 b 10 29.6 4.47 66.4 22.3 33.7 8600 20

5 b 12.7 36.7 5.97 615 21.3 34.6 8700 434

6 b 12.4 355 5.6 63.4 22.2 35.1 10400 411

7 b 9.1 273 3.93 69.5 23.1 33.3 5600 60

8 b 10.2 30.7 4.53 67.7 22.6 333 5500 212

9 b 15.3 41 6.73 60.9 22.8 37.4 8800 184

10 b 8.8 25 4.25 59 20.8 35.2 12300 370

11 ¥ 14.7 39 6.16 63.2 23.9 37.7 16900 348

12 b 6.6 18.7 2.78 67.1 23.6 35.2 11200 21

13 b 12,5 35.7 5.51 64.8 22.8 35.1 19700 192

14 b 10.2 29.2 4.41 66.2 23.1 35 19200 313

15 b 8.9 26.5 3.77 70.3 23.3 33.4 11200 220

16 b 15.9 435 7.18 60.5 22.1 36.6 10100 302

17 b 15.6 42.7 7.35 58 21.1 36.5 27600 297

%% 12-18 37-55 5.5-8.5 60-77 195245  32-36 6000-17000 200-900
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4 14-2 ~ £k ()

B 78 Hb(g/dl)  HCT(%)  RBC(106/ul) MCV(fl)  MCH(pg) MCHC(g/dl) WBC(/ul)  Pla(103/uL)

1 W 14.2 36.4 8.35 435 17 39.1 12100 269

2 B 13.7 417 8.21 50.7 16.6 328 21500 113

3 B 12 35.6 7.78 457 15.4 33.8 13700 -

4 W 11.7 32.1 7.27 44.2 16.1 36.6 12400 537

5 B 11.6 37 7.72 47.8 15 314 10800 142

6 B 11.7 32.2 7.88 40.9 14.9 36.5 15100 233

7 B 16.3 483 9.3 51.9 17.5 33.7 8800 89

8 B 14.8 43 9.1 473 16.2 34.4 12900 140

9 B 12.8 33.3 7.51 44.3 17.1 38.5 13900

10 W 11.2 27.6 6.32 436 17.7 407 7200 583

11 s 14.1 36.1 8.44 42.8 16.7 38.9 10100 301

12 s 9.8 28.5 5.77 49.4 16.9 34.3 28600 676

13 W 14.2 39.5 8.69 45.4 16.4 36 9300 370

14 s 14.9 40.7 8.61 473 17.3 36.6 11500 317
$£%@® 815 30-45 5-10 39-55 13-17 30-36 5500-19500 300-700

2143 2 gk (v foo)

ol 7 Hb(g/dl)  HCT(%) RBC(106/ul) MCV(fl)  MCH(pg) MCHC(g/dl) WBC(/ul)  Pla(103/uL)

1 v f o 12.2 33.7 7.21 46.6 16.9 36.2 36200 508
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215-1: w2 i (f)

o5 EF Alb*g/dl)  ALKP(U/L) ALT(U/L) AST(U/L) BUN(mg/dl) Crea®(mg/dl) Glu®(mg/dl) TP%g/dI)
1 e 3.8 38 41 16 20 0.8 99 7.5

2 e 3.3 51 23 46 19 1.2 81 7.7

3 e 3 148 31 34 7 0.4 78 5.3

4 e 3.3 121 12 49 10 0.3 88 5.9

5 e 3.1 122 31 39 6 0.3 97 5.5

6 e 3.3 153 24 45 7 0.4 92 5.7

7 o) 2.9 74 17 24 8 0.3 123 5.5

8 e 2.9 120 19 23 6 0.3 111 5.3

9 e 3.5 27 53 85 12 0.9 103 7.5

10 o) 3.4 26 21 41 13 1 92 11.4
11 el 3.4 69 27 51 23 1.7 81 6.7

12 # 2.2 176 16 32 7 0.3 86 5.1

13 # 2.6 299 22 37 3 0.3 109 5.2

14 # 2.8 216 25 35 4 0.2 114 5.3

15 # 2.9 257 28 77 28 0.5 82 6.1

16 # 3.1 33 30 45 17 0.7 82 7.9

17 # 3 76 37 43 15 0.9 85 7.7

S E 2.3-4.0 23-212 10-100 0-50 7-27 0.5-1.8 74-143 5.2-8.2

a. Albumin, b. Creatinine, c. Glucose, d. Total protein
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4152 w4 i (B

o5 EF Alb*(g/dl)  ALKP(U/L) ALT(U/L) AST(U/L) BUN(mg/dl) Crea’(mg/dl) Glu®(mg/dl) TP%g/dI)
1 s 3.3 32 57 62 21 1.3 82 8.5

2 s 3.8 36 47 36 26 13 199 7.3

4 s 3.9 84 54 34 12 0.8 159 7.6

5 s 3.3 36 77 41 29 1.4 115 7.4

6 s 3.6 45 49 89 24 15 326 7.7

7 s 3.9 57 76 70 14 1.1 272 8.7

8 s 3.4 70 72 48 16 1 258 7.3

9 W - - - - - - - -

10 e 2.8 97 69 55 17 0.9 132 6.9

11 e 2.7 74 55 58 27 0.8 163 5.8

12 e 2.8 43 52 59 17 1.4 226 7.2

13 I 3.1 45 57 41 13 1.1 226 7.6

14 e 3.4 39 53 51 16 1.3 282 7.3

S E 2.3-4.0 23-212 10-100 0-50 7-27 0.5-1.8 74-143 5.2-8.2

a. Albumin, b. Creatinine, c. Glucose, d. Total protein

%163 djpd i (6 fou)

ol o fE Alb*(g/dl) - ALKP(U/L) ALT(U/L) AST(U/L) BUN(mg/dl) Crea’(mg/dl) Glu¢(mg/dl) TP%g/dl)

1 v of e 3.3 93 23 39 4 0.3 122 7.9
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#16-1: 5 aversE (7)) 2162 5 AyErs s ()
¥ Ex 1 5 5 PCR 5 f 4kl ¥ Ex 5 3 PCR 5 f4utl
1 e () () 1 W () ()

2 e () () 2 W () ()

3 A ) ) 3 W (+) :

4 2G| (+) () 4 W (+) ()

5 g ) Q) 5 T ¢) 54001U/ml
6 2G| () () 6 W () -

7 2G| () () 7 W () ()

8 2G| () () 8 W () ()

9 2G| () () 9 W () ()

10 % ) 181U/ml 10 W () ()

11 0 ) ) 11 W ) )

12 H (+) () 12 i () )

13 g ) Q) 13 T ) 54001U/ml
14 25 ) ) 14 I () ()

15 e () ()

16 bE| () ()

17 bE| () )
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£16-3: HU B4 ap p 3 Jd s

P2y t P B 5 B Fual
2015/5/1 i;srz% I 3;? b i 4001U/ml
2014/1/14 ¢ # < -G 61U/ml
2015/10/16 & # < F L 541U/ ml
2016/5/10 © f Aok ()
2017/10/12 & # 2ok F )
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