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Diabetic Ketoacidosis in a Cat
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Abstract

A 2-year-old male neutered domestic short-hair cat was referred to internal medicine
department of NCHU-VMTH, with a history of hyperglycemia one month ago. According to
the owner, the patient showed symptoms of lethargy, hyporexia, weight loss, polydipsia and
polyuria 2 weeks later. Hematology examination indicated hypophosphatemia, hyperglycemia,
high alanine transaminase (ALT) level, hyperbilirubinemia and an inflammatory leukogram at
a previous animal hospital. At admission, physical examination indicated moderate dehydration.
Abnormal findings in the hematology examination included high aspartate aminotransferase
(AST) level, high fructosamine level, metabolic acidosis and respiratory acidosis,
hyponatremia, hypokalemia and hypochloremia. Urinalysis indicated glycosuria, ketonuria and
proteinuria. Radiological examination showed hepatomegaly. A tentative diagnosis was made
as diabetic ketoacidosis (DKA). Fluid therapy was given to correct hydration status, electrolyte
imbalance and acidemia while controlling hyperglycemia and inflammation during
hospitalization. Dietary plan and insulin therapy were formulated to stabilize blood glucose
level. The patient was discharged after 11 days in hospital. This case is still being followed.

The final diagnosis was diabetic ketoacidosis in a cat.
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Table 1. 2 & 33+ %

Appendix

Item Day 1 Day 2 Day 3 Day8 Day10 Day15 Reference
value*
RBC (M/uL) 8.58 9.06 9.20 5.93] 7.47 7.02 6.54-12.20
HCT (%) 43.4 41.8 40.8 26.7] 36.0 33.6 30.3-52.3
HGB (g/dL) 14.5 14.8 14.8 9.3} 11.9 11.3 9.8-16.2
MCV (fL) 50.6 46.1 44.3 45 48.2 47.9 35/9-53.1
MCH (pg) 16.9 16.3 16.1 15.7 15.9 16.1 11.8-17.3
MCHC (g/dL) 334 354 36.31 34.8 331 336 28.1-35.8
RDW (%) 26.5 23.0 23.3 22.5 26.2 24.6 15.0-27.0
%RETIC 0.5 0.2 0.1 1.6 2.5 0.9
RETIC (K/uL) 44.7 21.7 11.0 93. 7% 186.81  59.77 3.0-50.0
RETIC-HGB (pg) 16.4 17.2 18.6 18.4 17.7 13.2-20.8
WBC (K/uL) 16.12 16.88 1258 ~ 17.871  14.62 12.07  2.87-17.02
%NEU 86.6 92.5 88.5 86.2 80.2 75.3
%LYM 8.7 4.5 7.2 7.3 13.3 15.7
%MONO 35 1.8 2.5 2.8 4.0 4.6
%EOS 1.1 0.7 1.0 0.6 0.8 3.7
%BASO 0.1 0.5 0.8 3.1 1.7 0.7
NEU (K/uL) 13.971 15.6117 11.1217 15417 11.729 9.09 2.30-10.29
LYM (K/uL) 1.40 0.76] 09] 1.30 1.95 1.89 0.92-6.88
MONO (K/uL) 0.57 0.31 0.32 0.50 0.59 0.56 0.05-0.67
EOS (K/uL) 0.18 0.11] 0.13] 0.11] 0.11] 0.45 0.17-1.57
BASO (K/uL) 0.01 0.09 0.10 0.557 0.25 0.08 0.01-0.26
PLT (K/puL) 300 217 255 380 507 311 151-600
MPV (fL) 18.0 18.5 18.7 18.2 18.8 18.5 11.4-21.6
PCT (%) 0.54 0.40 0.48 0.69 0.957 0.58 0.17-0.86

*From NCHU-VMTH clinical pathology laboratory (IDEXX ProCyte Dx hematology analyzer)
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Table2. & 2 B3 %

Private

NCHU

Item VH Day 1 Day2 Day3 Day4 Day5 Day6 Day8 Dayl0 Dayl5 Day?29 Reference*
AST (U/L) 1381 721 601 40 0-48
ALT (U/L) 1571 1381 121 12-130
ALP (U/L) 60 71 14-111
GGT (U/L) 0 0-4
T. bili (mg/dL) 1.01 1.17 1.01 0.6 0.4 0.0-0.9
2971 63
Glucose (mg/dL) 3281 126 3981 1871 2171 3281 4381 4261 159 99 74-159
123
Fructosamine (umol/L) 4441 191-349
BUN (mg/dL) 15| 13] 16-36
Creatinine (mg/dL) 0.9 0.6 0.8-2.4
BUN/CREA 17 21
Total protein (g/dL) 8.3 7.5 8.1 5.7-8.9
Albumin (g/dL) 35 3.5 3.7 3.3 4.0 3.8 2.2-4.0
Globulin (g/dL) 4.8 4.2 4.3 2.8-5.1
AlG 0.7 0.8 0.9
Calcium (mg/dL) 8.9 7.8-11.3
Phosphorus (mg/dL) 24| 2.1 244 4.9 3.1-75
Magnesium (mg/dL) 2.09 1.5-6.2
Sodium (mEg/L) 116} 123| 133} 148 152 152 159 159 159 150-165
Potassium (mEg/L) 2.7| 2.34 3.04 35 3.2} 3.0) 3.6 4.9 4.4 3.5-5.8
Na/K 43 54 45 42 47 50 44 33 37
Chloride (mEg/L) 791 82| 91) 103} 105} 108] 113 117 118 112-129
Osmolality 331 280-356
Cholesterol (mg/dL) 222 65-225
AMYL (U/L) 1294 500-1500
LIPA (U/L) 337 100-1400

*From NCHU-VMTH clinical pathology laboratory
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Table 3. #% o % § WA 7% %

Item Day 1 Day 2 Reference value*
pH 7.28] 7.32] 7.33-7.41
HCO3 (mmol/L) 18.7] 19.7] 22.0-24.0
Pco2 (MmHQ) 44.01 41.07 34.0-38.0
Anion ga
gap 20 18 13-27
(mmol/L)

BE (mmol/L) -6.3| -4.4| -2-2
TCO; (mmol/L) 20.0] 20.9] 27.0-31.0
Po2 (mMmHQ) 30.0 28.0| 35-45

tHb (g/dL) 17.2 17.6
Sodium (mmol/L) 129.0] 131.0 150-165
Potassium
2.4] 23] 3.5-5.8
(mmol/L)
Chloride
93.0) 950} 112-129
(mmol/L)

*From NCHU-VMTH clinical pathology laboratory (IDEXX VetStat)
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Table 4. Fiik 165 5 %

Item Day 1 Day 8 Reference*
Collection method Mi(_jstream Mi(_jstream
Voided Voided

Color Yellow Yellow Light-dark
Yellow

Turbidity Clear Slight cloudy Clear

Specific Gravity (Rm) 1.037 1.016] 1.035~1.060

Urine strip

Glucose (mg/dL) >1000 (>4+)  >1000 (>4+) N

Bilirubin (mg/dL) N N N

Ketone (mg/dL) 150 (3+) N N

pH 6.5 7.0 6-7.5

Protein 30(1+) N N

UBG (Ehrlich unit/dL) 0.1 0.1 0.1-1.0

Nitrite NA NA N

Occult Blood (/uL) 25 (2+) N N

Leukocyte esterase (/uL) NA 100 (2+) N

Urine Sediment exam

RBC(/HPF) N N 0-7

WBC(/HPF) N 0-1 0-7

Epithelial cell(/HPF) N Squamous 0-1  0-2

Cast(/LPF) N N N (<2)

Crystal(/HPF) N N

Sperm(/HPF) N N

Microorganisms(/HPF) N N

UrPC

UPRO (mg/dL) 76 10

UCRE (mg/dL) 58 105

UPC 1.317 0.10 <0.5

*From NCHU-VMTH clinical pathology class note
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Bilateral Oronasal and Oroantral Fistulas in a Dog
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Abstract

A 13-year-old male neutered Maltese had a history of myxomatous mitral valve disease
and chronic kidney disease. According to the owner, the patient also had halitosis and
periodontitis for an extended period without any treatment. Occasionally sneezing with bloody
nasal discharge during eating was noted one year ago. At admission, physical examination
revealed that the right maxillary canine tooth was lost with an open wound, and gingival
recession of the left maxillary canine was more severe than that of the right side. In addition,
the dogrshowed severe dental calculus coating on the 3rd and 4th premolar of the bilateral
maxilla and left maxillary canine tooth. The tentative diagnosis was a right oronasal fistula.
The blood pressure and kidney index were stabilized before dental surgery. Considering the
patient’s anesthesia risk, computed tomography, dental examination, teeth extraction, and
repair of the oronasal fistula were scheduled on May 10" and July 13, respectively. The patient
was diagnosed with oronasal and oroantral fistula by dental probing and computed tomography.
Eight teeth were extracted, and the oronasal and oroantral fistula were repaired completely in
the two surgeries. Microbiology examination of bilateral canine teeth fistulas showed growth
of methicillin-resistant Staphylococcus pseudintermedius (MRSP), and the corresponding
antibiotics were prescribed according to the result of the antibiotics susceptibility test. The
surgical wound recovered well, and the symptoms improved. The final diagnosis was bilateral
oronasal and oroantral fistulas in a dog.
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Amlodipine 0.15 mg/kg PO BID for 5 days
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Clindamycin 7.5 mg/kg PO BID for 5 days
Meloxicam 0.1 mg/kg PO BID for 5 days
Famotidine 0.5 mg/kg PO BID for 5 days
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TEE R NG B AR NI E B v & F & A 2 12 0.1% chlorhexidine
A AR LA R B RN B E R 20 6T
EGOR T Rt B v o

i

% 7% F £ e A5
Cyproheptadine HCI 0.2 mg/kg PO BID for 8 days
Clindamycin 5 mg/kg PO BID for 8 days
Gabapentin 5 mg/kg PO BID for 8 days
Tramadol 4.5 mg/kg PO BID for 8 days
Pimobendan 0.2 mg/kg PO BID for 8 days
Amlodipine 0.15 mg/kg PO BID for 8 days
Enalapril 0.15 mg/kg PO BID for 8 days
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0.1% chlorhexidine 20 mL TOPI BID

¥ - =X £ TS 3 HE
A1 ES? 11 p (GFigs - p)

- A ATRHFRARF L AR R SR A R R R A B
oA CRTRETTIF > SAT RIS L

-z 2%
1. AFHADBEERDLRRFIEALF IR -

2. AP B rEARIRAE > R RGO REP L AFFFORLARLS R
Z  TRAREER G
1 s %% & HCT f=ic™ "¢ (Figure 1) > 42 5 B2 TmG B -
it P ERAME Log 0 RIS ﬁﬂi'fﬁ'ﬁ_%"f[ﬁa #r3¢ (Figure 1) » Chloride
AT VEFEED PO ¥ E 0 PR RGES R F A TR
T B ES
UEFEZRAFZIHBEFIFALS AT LE AR R
amoxicillin + clavulanic acid » 2 4%Z 4 F 5% 10°p -

% HE BRSO OF
Amoxicillin + clavulanic acid 15 mg/kg PO BID for 7 days
Lebenin® 1 pack/once PO BID for 7 days

[3X)

S A S Fackt S (Tablel)

1. %o B i A4 37°CHF HRIBETEE 24 3R A e
Staphylococcus pseudintermedius 22 Klebsiella pneumoniae » *+ ¢ 5 X # & g »
#r 41 S. pseudintermedius ~ Bacteroides pyogenes °

2. PECTHERT TS 100 BARFETF 19 BwE -

3. Fr ARk
S. pseudintermedius ¥t minocycline ~ linezolid £ g % 4 » ¥ %%} oxacillin £ %
M #&H) % i methicillin-resistant  Staphylococcus pseudintermedius (MRSP) o
Kilebsiella pneumoniae ¥t imipenem ~ meropenem £ g < |4 o

ARl &S5 25p

- EERE

1. A#HA2E g igs > « /& 153/75(102) mmHg °
2. Y :F5210p ¢
3. MRZIBTARIEE BRBRR -

S TRAREEE e & TR M Ap BfE A e

BB %%“ﬁ% Gabapentin » H 4R > ZFHF 52 18 p o

m\7549ﬂ%*ﬂm%%ﬁ@&?ﬁ%}%z&%%%%’#§§ﬁﬁﬁiﬁ’%

W
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= maropitant (1 mg/kg prn) > = jiF#Fae o
E *::“ﬁiF'é" TEAL AL AT T/ X N IRARTS Rt 4 PR 2 A BT L
6 PUTRF R E A RS G TIE S R R e
‘%i‘”r)%iﬁ*%*iiiw FEAT RN AXEpETEA IR e B od (108) &
SEE - v (209) #87 B A S jiE o
AR E70 139 (%= =45 p )
W70 4p2 7 BpPETAEFIELEFLZ R 2T BpFRAREAD
APEAR ThfcAFRL EWFpREFF - A 2704 547 (107108~
208 ¥2209) % R BEC FRE BAF o
CR2HFE
1. A#HADRE:  ap R o
2. F t# R Grade I/VIZ dedgp g > PMI 230 2 e 2O wfex g @ £ ¥ oo
SRR ORIZE e b
1. = ®%# % (Figure 1) RBC (5.24 M/uL) ~ HCT ¥ HGB (11.5 g/dL)#= e *% »
HRlE S BRIETRF B o PCT(0.56%) ~ PLT 49IK/uD) b e % » % & v 5 7%
*Fﬂtﬁﬁﬂﬁﬁﬁﬁ@iwo
2. mgd i B s kEhck og (Figure 1) o Rl 5 W2 BIET R T
R ﬂﬁﬁﬁlr
Zﬁ‘x‘;’ American Society of Anesthesiologist (ASA) Physical Status Classification System

P

v oAk

ESI R M = S

Bt

o~ g Rk
1. Jeps = % % fentanyl (4 ug/kg, IV)~midazolam (0.2 mg/kg, IV) ~morphine (0.4 mg/kg,
M)

2. % FrpE - alfaxalone (2 mg/kg, IV)
T G E

1. =#F:ps - isoflurane (1.5-3%, inhalant)

2. #%rpEs lidocaine (1 mg/kg)

3. # Pfiﬁji,"z : Lactated Ringer’s solution® (7 5-10 mL/hr)

4. jFefd % cefazolin (22 mg/kg, IV, = 90 4 4&/1 &+- =X)

5 sk g ¢ fentanyl (1 pg/kg, IV)
A ~(Re%k #F % (Figure 4-5)

1. 108 ~208 £ 209 & F 4 > H ¢ 108 & 209 % *8Fm £ 13% Fl7 L4

¥ e9% & (Figure 4-5) o

2. 108 %Fwm £ A2 +HF 7 Lt a4 (Figure5) e

3. 109 m— X EGeT wE o HREFAR KRGS ERFEP R P FTHE L .
=N —‘f-ﬁr&?ﬂﬁ 5}%

1. 207 2% - E 3 Vigis

2. Z B Fwewoad (208) % - v (209) #’i“ﬁ?ﬁ’@?@ﬁ‘
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12 2% lidocaine FE %7 = TF"J PR SEETH S o 0 1557 F & 207 §- 208
17 d - 8 7 4] 0 B 208 5 200 4F G # #RL Bl etz 4] 0 A58 LA
EARMEEVE e dE A (perlosteal elevator ) -4 ¥¢p & ¥ hipl o3 L g iE
4F% £+ 457 (tapered diamondbur) #-208 ~ 209 %o 2 % ¥ £ 7% > #-208 d T
e )7 AR R a7 B 0 A G H SR P B o 1 7 $& (dental luxator) 45
7 # 15 > 121447 44 (extraction forcep) #-% + 85 &% » 5 v (208) A0 I SR
FLEF A~ SR 0 ARt 208 5P #125 & F A5 o £ 4 9 42 (dental luxator)
FET 64 @ 200 % BT ¥ R (e T é*]ﬁi—209#:f P PEEEEE &
0 IR 209 17 ] (mesial) #1275 A& ¢ )= o 1 football diamond bur #-7
T EEE 7 pE R F BT {20 11 Metzenbaum scissor 44 %] 4 3L ] 2 A ORI FE
PLR D g PR 4 0 12 LaGrange scissor 12 T A PR 3 B e B ALILA
¥k 4 {5 L 12 4/0 Monofast® i B FF $74b & 2 B4 ¥R S T FFe o

3. +RIFFEHE = aE (107) F 2 wmvadk (108) ﬁ“ﬁ“ﬁ’@? i3 A
11 2% lidocaine FE¥7+ R P 4FA4 S5 s PET A GE T A 6 0 T pefE T 4 12
107 % F17 % dr % 2450 16 > 11307 S 2 BER Z 9 o (107) #0°% © £ 1215
57 5 107 ~ 108 4 o & d Fe Al — e AL TR R B FEp &Y
Foobpla B 2 @ 4PT #4405 (tapered diamond bur) #-108 4 m 2 & 3 F #
Kf s dd 7 IR R B 0 387 44 (extraction forcep ) i"“f R T
F44% 4 (dental probe ) #5 » # 1 ¥ £ B| Tk ¢ T i& {7 # & - 12 football diamond bur
B2 TR 7 RE RS BT (2 01 Metzenbaum scissor 44 #| 4 BLAE ] 2 B HCR)
R¥E 1Lt A9k 4 0 B3 T SR %A Ig}%— ik o F RAEILA PRI A B E
12 4/0 Monofast® f§ B FF $rid &2 M- PR & T 855 o

4. TR ﬁﬁ%‘é RITEBEF w A (408) °

ANFRREES

% | £ BAgE O REF
Minocycline 5 mg/kg PO BID for 14 days
Famotidine 0.5 mg/kg PO BID for 14 days
Cyproheptadine HCI 0.2 mg/kg PO BID for 14 days
Silymarin 4 mg/kg PO BID for 14 days
Ursodesoxycholic acid 7 mg/kg PO BID for 14 days
Tramadol 3.5 mg/kg PO TID for 3 days
3.5 mg/kg PO BID for 6 days
Decavitamin 0.5 tab PO BID for 14 days
0.1% chlorhexidine 20 mL TOPI BID

b = ok E pERTTS 3E B

AF 11 &7 19p (jiSts%2p0)
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- LA TR AELF 0 NI RN 2 53] .
- 2FKS
1. EL\&* P E P ERY o o R 147/71 (97) mmHg -
2. AP BT ARKIRAIE S NMBREA -
3~ﬁ&%ﬂ§%ﬁ
1. 254 HCTH#M ™" » aplE L3k 7 44 5 M (Figure 1) »
2. mFA i EHRAEFRK Fo wgp (Figurel) Vit 21408 ~ £ /54 & & T %040
BE o
3. FRFHR A FACT B Ao HRIMY B g2 R FIZETORR A
T~ R A B FAE % (Table2)
4, P ERREHEAAICCHTERIBRETRA 24 L e vk 2k
”F? 1k 3| Pasteurella multocida ~ Klebsiella pneumoniae ~ Enterococcus faecalis ~
Bacteroides sp. o % = ATR 2385 8 v © 48 ) e PF ¥ enrofloxacin~ ciprofloxacin -

imipenem & g X 4 o

I "B Ep
2 )| # & BRgE O RF
Enrofloxacin 7 mg/kg PO SID for 14 days
Neo-Vena-B® 0.3 mg/kg PO SID for 14 days
Amlodipine 0.15 mg/kg PO BID for 28 days
Enalapril 0.15 mg/kg PO BID for 28 days

B XY

A frc T RE

it

?ﬁﬁfiiﬁifgiﬁﬁﬂiiﬁﬂiﬁﬁﬂiiﬁ’*ﬂfiﬁjvﬁiﬂ?#é'? Fopo ST R
“f ERIEE & O A R el P 2 A E AR SO Il
PO IR AR R T R Lt fARE RT3 A
HEE G T R ALE 80%M o Ap P N G - 13 RS2 IE R ARTY )
T ETWY Ak S E e %5}” S ST AR X PRER }?ﬁ ( myxomatous mitral valve disease
stage B2) btilﬁr’:l—g"}l% , ;Igggm :r_,p;sl_ﬂﬁir& GHRE o AP PR T REED MR T Llﬁ’
*e o & RET o 4R ‘,1){%4:&pﬁ&‘a‘?%)’%m)ﬁs'ﬂoﬁ%)’%ms\ﬂ’ﬁ‘"wm,ﬁﬁ?

FERAPH - S ARARE T %? KRR Y > A{H+ 7 R 7 27 w7 $X5
aﬁt/,a HEERT > 7 B w24 PEEA S 0 A 7 R g a3 XA 8, @ lm i

o 1—@“‘ e a‘f'“#‘*f#f‘ ’ HL’? LR VA I R EEE e RS R
ol - ek A S F Y ﬁ.ﬂx%@m,,, oo E AR T R B b ATER 2
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Appendix

Table 1. Microbiology examination at the fistula sites revealed in the first surgery.

Microscopic

Specimen
smear

Pathogen identification

Left nostril swab No significant  Staphylococcus pseudintermedius (MRSP) (1+) (a)

finding Klebsiella pneumoniae (1+) (b)
Fistula of right No significant  Staphylococcus pseudintermedius (MRSP) (1+).(c)
maxillary canine  finding Bacteroides pyogenes (1+) (d)
(a) (b) (c) (d)
Penicillin R - R R
Ampicillin/Amoxicillin R R R R
Oxacillin R — R —
Amoxicillin/Clavulanate R R R S
Gentamicin R I R R
Ciprofloxacin R | R —
Enrofloxacin R | R S
Cefazolin R R R R
Cephalexin R R R —
Cefadroxil R — R —
Cefovecin R — R —
Cefixime R R R —
Imipenem R S R S
Meropenem R S R S
Doxycycline R R R S
Minocycline S R S S
Azithromycin R — R —
TMP/SMX R R R —
Clindamycin R R R R
Linezoid S — S —
Metronidazole R R R S

S: susceptible; I: intermediate; R: resistant.
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Table 2. Microbiology examination of the fistula at right maxillary 4" premolar.

Specimen Microscopic smear

Pathogen identification

F_istula of_ Gram (-) coccobacilli (3+)
right maxillary Gram (-) bacilli (2+)

4" premolar

Pasteurella multocida (4+) (a)

Klebsiella pneumoniae (3+) (b)
Enterococcus faecalis (4+) (c)

Bacteroides sp. (4+) (d)

(a)

()

~—
O
N—r

(d)

Ampicillin/Amoxicillin
Amoxicillin/Clavulanate
Ciprofloxacin
Enrofloxacin
Cefazolin
Cephalexin
Cefovecin
Cefixime
Imipenem
Meropenem
Doxycycline
Azithromycin
TMP/SMX
Clindamycin
Linezoid
Metronidazole
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S: susceptible; I: intermediate; R: resistant.
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3 2.9 - 2.9
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2-5 2.4
2
1.5
1
0.5
0
3/16 4/15 4/20 5/03 5/25 6/21 7/13 7/19 8/16
Albumin 25 26 2.6 29 27 26 26 24 29

Figures

BUN, Creatinine (mg/L)

120
100
80
%60
40
20
0.8 13 1 09 09 08 08 08 1 09 09 08 09 1
0
—=—BUN Creatinine
3/16 420 422 426 503 511 513 518 525 621 743 W15 719 816
BUN 42 102 85 7% 68 71 44 35 33 36 34 38 26 34
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Sodium, Potassium and Chloride (mEq/L)
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140 — ~ -—
120 110
106 16 108 3 s 105 107 304 353 103
100
%
g
60
40
20
39 44 34 4.3 39 4.3 44 45 4.5 4.3 4.3
0
——Sodinm Potassinm Chloride
316 420 4722 503 511 513 525 621 W13 715 119
Sodiom 141 146 144 145 144 141 142 143 143 140 140
Potassivm R 44 34 43 ERY 43 4.4 4.5 4.5 43 43
Chloride 106 110 106 108 103 102 105 107 104 103 103

Figure 1. Important hematology and serum biochemical parameter abnormalities in the treatment period of time.
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Figure 2. (A) Physical examination revealed that the left maxillary canine tooth had severe gingival
recession. (red arrow). (B) The right maxillary canine tooth was lost with an open wound'(blue

arrow).

Figure 3. (A) CT transverse view demonstrates bilateral rostral maxillary alveolar bone lysis along

the palatine margin of 104 and 204 (red arrow). A fistula (blue arrow) from the notch of the lost
104 to the nasal cavity could also be seen. (B) The bilateral ventral nasal cavities filled with soft
tissue/fluid attenuating material (blue arrow) and nasal septum right side deviation could be seen on

the dorsal view.
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Figure 4. Transverse CT demonstrates alveolar bone lysis surrounding the root of bilateral maxilla
4th premolar and 1st molar. (A) Severe alveolar bone loss surrounding the mesial-palatal root of the
right 4th premolar (108) (red arrow). The right maxillary sinus is filled with soft tissue/fluid
attenuating material (blue arrow). (B) The alveolar bone lysis along the margin of 109 is more

severe than 209.

Figure 5.-(A) Sagittal CT demonstrates alveolar bone lysis of palatine root of 108 and three roots
of 109 (red arrow). The 109 was exfoliated while the dental scaling on May 10", 2022. (B) The left
alveolar bone lysis along the margin of the palatine root of 209 (blue arrow).
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Transurethral Urinary Bladder Eversion and Prolapse
in a Rabbit Doe
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Abstract

A seven-year-old, neutered female rabbit was presented at the animal hospital on June 10,
2022 for a prolapsed tissue at the opening of urogenital tract. On presentation, the unknown
mass, measured 1 % 1.5 cm, showed an appearance of dark and firm cylinder, while abdominal
image with a lack-of urinary bladder was noted by radiology examination. The tentative
diagnosis was urinary bladder prolapse in a rabbit. Medical care consisted of maintenance fluid,
followed by the surgery of prolapse reduction with cystopexy on the same day. The lesion at
the apex,. in approximately one-third of the urinary bladder, was resected following the
reposition. Although there was no bloody discharge in the urine, the wound of abdomen was
moderately edematous with a small necrotic patch adjacent to the opening of urogenital tract.
The doe was discharged on June 15%, 2022. The wound of the abdominal skin adjacent to the
opening of urogenital tract recovered well with the new fur after suture was removed. A series
of laser therapy was performed for the edematous skin on June 18", 25" and July 1%, 2022,
respectively. Histopathological examination revealed diffuse edema with multifocal clusters of
basophilic bacteria surrounded by infiltration of degenerative inflammatory cells in the mucosa
of bladder. Within the tunica muscularis, multifocal necrosis surrounded by massive infiltration
of heterophils was found, accompanied by diffuse degeneration of myofiber, moderate
fibroblasts hyperplasia, and angiogenesis. The final diagnosis was transurethral urinary bladder
eversion and prolapse in a female rabbit.
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Table 1. Result of hematological examination in this case.

Appendix

Items Result References™
WBC (K/uL) 5.7 5-12
LYM (K/uL) 0.7

MONO (K/uL) 0.3

GRAN (K/uL) 4.7

LYM (%) 12.5 25-60
MON (%) 55 2-10
GRA (%) 82.0 37-68
HGB (g/dL) 10.4 8-17.5
HCT (%) 31.2 30-50
RBC (M/uL) 4.93 4-8
MCV (fL) 63.3 58-75
MCH (pg) 21.0 17:5-23.5
MCHC (g/dL) 33.2 29-37
RDW (%) 17.0

RDWa (fL) 45.5

PLT (K/uL) 444 290-650
MPV (fL) 5.6

Table 2. Result of hematological examination in this case.

Items Result Reference values*
AST (U/L) <1 14-113
ALT (U/L) 31 14-80
ALP (U/L) 74 4-70
GLU (mg/dL) 177 75-150
BUN (mg/dL) 23 15-30
Creatinine (mg/dL) 0.9 0.5-2.6
Total protein ( g/dL ) 6.2 5.4-7.5
Albumin (g/dL) 4.0 2.5-5
Globulin (g/dL) 25 2.5-5
Phosphorus ( mg/dL ) 43 2.3-6.9
Sodium (mEq/L) 139 138-155
Potassium (mEql/L) 6.9 3.5-7
Chloride (mEgq/L) 106 92-112

* Carpenter JW, Marion CJ. Rabbit. In: Exotic animal formulary. 5th ed.
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Table 3. Anesthesia record.

HR (bpm)

300

250

200
150
100

50

19:5520:0020:0520:1020:1520:2020:2520:30 2035 20:4020:4520:5020:5521:0021:0521:1021:1521:20

RR (rpm)

60

50

40

30

20

10

19:5520:0020:0520:1020:1520:2020:2520:3020:3520:4020:4520:5020:5521:0021:0521:1021:1521:20
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Table 4. Urinary analysis on June 13, 2022.

Items Result Reference values™
Specific Gravity (S.G.) >1.030 1.003-1.036
pH 7.5 8-9
Bilirubin (mg/dL) Negative 0
Blood (mg/dL) 0.03 0
Glucose (mg/dL) Negative 0
Ketones (mg/dL) Negative 0-15
Leukocytes Negative 0-25
Nitrates Negative Negative
Proteins (mg/dL) 100 (2+) 0-30
Urobilinogen (mg/dL) Negative 0-1
Crystals present Calcium carbonate, Ammonium magnesium
calcium oxalate phosphate, caleium

carbonate monohydrate,
anhydrous calcium
carbonate, calcium oxalate

* Quesenberry KE, Orcutt CJ, Mans C, Carpenter JW. Rabbit. In: Ferrets, rabbits,
and rodents: Clinical medicine and surgery. 4th ed.

Table 5. Urinary analysis on June 15%, 2022.

Items Result Reference values*
Specific Gravity (S.G.) >1.030 1.003-1.036
pH 8.5 8-9
Bilirubin (mg/dL) Negative 0
Blood (mg/dL) | 0
Glucose (mg/dL) Negative 0
Ketones (mg/dL) Negative 0-15
Leukocytes Negative 0-25
Nitrates Negative Negative
Proteins (mg/dL) 30 (1+) 0-30
Urobilinogen (mg/dL) Negative 0-1
Crystals present Calcium carbonate, Ammonium magnesium
calcium oxalate phosphate, calcium

carbonate monohydrate,
anhydrous calcium
carbonate, calcium oxalate

* Quesenberry KE, Orcutt CJ, Mans C, Carpenter JW. Rabbit. In: Ferrets, rabbits,
and rodents: Clinical medicine and surgery. 4th ed.
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Figure 1. The prolapsed tissue was noticed at Figure 2. Radiology examination didn’t
opening of urogenital tract. show the normal image of urinary bladder.

Figure 3. Ultrasound examination.showed  Figure 4. Specimen of the prolapsed
the edematous mucosa of urinary bladder. urinary bladder was dark red and mottled.

A ',' AV

Figure 5. The mucosa of bladder revealed Figure 6 W|th|n tunica muscularls heavy

diffuse necrosis with calcification foci, heterophil infiltration, diffuse degeneration
fibrinous exudate, and bacterial clumps of myofiber, and moderate fibroblasts
(arrow). (H&E, 200x) hyperplasia were noticed. (H&E, 100x)
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Cystic Ovarian Disease in a Lactating Dairy Cow
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Abstract

The patient was-a primiparous Holstein dairy cow which delivered on March 28, 2021.
No corpus luteum (CL) was found in routine ultrasound examination 4 weeks postpartum. A
3.3 cm ovarian, cyst and a 2.4 cm of follicle were found on the right ovary (RO) by
ultrasonography with a serum progesterone concentration (P4) of 3.80 ng/mL on June 7. Five
mL Fertagyl® was administered since the cystic structure was diagnosed as a follicular cyst
with a thin luteinized wall. A 2.4 cm poorly structured CL on the right ovary was noted a week
later, hence hormone protocol P was performed for 7 days. Follow-up on day 6, a regressed CL
was noted while serum P4 concentration was determined as 2.51 ng/mL. Two mL of Estrumate®
was administrated and hormone protocol P ended on the next day. Follow-up on July 5%, two
low doses of PGF2, synchronization protocol and timed-Al were conducted since a CL of 2.8
cm (P4 value: 9.98 ng/mL) and a 1.6 cm of potential pre-ovulatory follicle were spotted.
Pregnancy was confirmed on August 9™. The final diagnosis was cystic ovarian disease in a

lactating dairy cow.
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Appendix

Table 1. Physiological value of the patient.

Item 06/07 06/15 06/21 07/05
Heart rate (times/min) 80 72 X 72
Respiratory rate (times/min) 36 32 X 30
Body temperature (°C) 38.2 38.3 X 37.6
Rumen contraction (times/2min) 5 5 X 6
Table 2. Trade name, administration, composition, dosage, withdrawal period of
medication used in the cases.
Trade name  Administration Composition Dosage \F:\élrtig(;rawal
Fertagyl® Intramuscular Gonadorelin 2.5 mL
%5 E° injection, IM 0.1 mg/mL f lation inducti
EA injection, mg/m (for ovulation induction) milk : 0 day
5mL
(for cystic ovarian disease)
Estrumate® IM Clopostenol
g% 180 sodium 2mL milk : 0 day
0.25 mg/mL
TEMPO-50° Uterine- Povidone
R infusion, lU  iodine X milk : 0 day
5 mg/mL

54



Figures
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Figure 1. A 3.60 x 3.02cm follicle cyst was  Figure 2. Hormone protocol P began on
found on the right ovary with a P4 June 15" to maintain the progesterone
concentration of 3.80 ng/mL on June 7% concentration for 7 days:

= o
2021Jun28  14:35 2021Jul05  14:47
Figure 3. A 1.88 x 1.71cm CL on theright  Figure 4. The CL developed to 2.88 x 2.70
ovary with a P4 value of 0.48 ng/mL was cm with a P4 value of 9.98 ng/mL on July
noted on June 28" 5,

*57 *57
cm cm
2021Jul05 1449 = 2021Aug09 14:07

Figure 5. A 1.72 x 1.48 cm of dominant Figure 6. Pregnancy was confirmed 31 days
follicle on the left ovary was found on July  after Al, a 1 cm of embryo was seen in the
5t followed by the procedure of ovulation  left uterine horn

induction and timed Al.
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Abstract

The breeding farm was comprised of approximately 4,000 pigs, including 1,000 nursery
pigs and 500 sows; and operated the one-week batch farrowing system. According to the owner,
panting has been observed in 4-week-old nursery pigs for two months. The cumulative
morbidity was 40% and the mortality was 10% in nursery pigs. As some pigs did not responded
positively to the treatment with cephalexin, florfenicol and ceftiofur, three nursery pigs were
submitted to the Animal Disease Diagnostic Center of National Chung Hsing University for
evaluation of this disease. On presentation, the pigs showed signs of emaciation, rough hair
coat and swollen joints in the hind limbs. Postmortem examination revealed the presence of
mottled lung and polyserositis, including pleural fibrous adhesions, increased pericardial fluid,
and synovial fluid in the joints. Microscopically, hyperplasia of type II pneumocytes,
neutrophils and monocytes infiltration indicated interstitial pneumonia. Fibrinous polyserositis
were also spotted. Escherichia coli and Trueperella pyogenes were isolated. The result of
molecular diagnostic tests displayed positive for porcine reproductive and respiratory
syndrome virus (PRRSV) and Mycoplasma hyorhinis. A final diagnosis of porcine respiratory
and reproductive syndrome and polyserositis in nursery pigs was made.
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Chicken Infectious Anemia in Broiler Breeders
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Abstract

A breeder farm with a barn-raised poultry flock, located in Taichung City, reared
approximately 10,000 Arbor Acres boiler breeders. The herd had a history of cecal coccidia
infection at the age of 8-week chickens. According to the veterinarian, the clinical signs of
weakness, pale legs, and respiratory disorders were observed in 10-week-old chickens. The
cumulative morbidity rate was 2% and the mortality rate was 1%. Six 10-week-old chickens
were referred to, Animal Disease Diagnostic Center of National Chung Hsing University for
evaluation of this disease on May 26™, 2021. Gross lesions were characterized by extensive
hemorrhage in muscles and subcutaneous tissues, thymus atrophy, and pale bone marrow in the
femur. Major histological findings showed severe lymphoid depletion in the thymus and bursa
of Fabricius, and extensive hematopoietic tissues replaced by adipose tissues. Polymerase chain
reaction tests for chicken infectious anemia virus (CIAV) were positive in thymus, bone marrow,
liver, and spleen samples. In microbiological examination, no bacterial colony was isolated
from lungs and air sacs. Taken above results of the examinations, the final diagnosis was

chicken infectious anemia in broiler breeders.
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Appendix

Table 1. Vaccination plans.

Vaccine (type)? Age Route of administration
MD(HVT+CV1988) (Live) 1 day SC

ND+IB (Live) spray

Reo (Live) 1 wk SC

IBD/ POX (Live)/ND (killed) 2 wk water/wing web/SC
IB/IBD (Live) 3wk water

M. gallisepticum (Live) 4 wk spray

ND+IC (killed) 6 wk IM

IB/ND (Live) 7 wk water
ND+IB+IBD+REO (killed)/ILT (Live) 10 wk IM/eye drop

M. gallisepticum (Live) 13 wk spray

IC (killed)/AE+POX (Live) 15 wk IM/wing web
ND+IB+IBD+ EDS (killed) /CIA (Live) 18wk IM

IB/ND (Live) every 6-8 wk  spray

& MD = Marek's Disease, ND = Newcastle Disease, IB = Infectious Bronchitis, Reo =
Reovirus, IBD = Infectious Bursal Disease, POX = Poxvirus, IC = Infectious Coryza, ILT
= Infectious Laryngotracheitis, AE = Avian Encephalomyelitis, EDS = Egg Drop
Syndrome, CIA = Chicken Infectious Anemia
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Figures

Figure 1. Pectoral muscle and subcutaneous

hemorrhage.

Figure 3. Pale to yellow aplastic bone
marrow in femur.

Figure 5. Hematopoietic tissues were
replaced by adipose tissue in the bone
marrow. (H&E)

L T ke

A

Figure 4. Lymphoid depletion of thymus
resulting in absence of demarcation between
cortex and medulla. (H&E)

M livspthyBMP N

« CAV-437bp

Figure 6. PCR products showed CIAV
DNA positive.

M: ladder marker, liv: liver, sp: spleen,
thy: thymus, BM: bone marrow,
P: positive control, N: negative control.
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Columnaris disease in Largemouth Bass, Micropterus salmoides

Y FFGARFE
A EHEF D HER
SnEFCET AR

2

B & B 5 AV g b (Micropterus salmoides ) % % 783 B % E#G808 £ » H
? OB p?ﬂt 9258 & > p ’xE""TIlO7ft 27 3p F'siirv’?*é'—?? S R
kg 23222 5p 1+ ’"}I}%@ 7 1000 & > ‘giﬁt’?f * % 0.4% (1000/250000 ) »
AR &,ﬂzg 500 & - 5k FiE 50%(500/1000)0*“3\@] 107 #2 % 6 p #-15 k4
"""@i‘%‘*’ AL I B T J\*ﬁ?«fﬂf%%ﬁﬁi-@f"%ﬁﬁ' PRt L e
AR A B T LMINRER O BMARNEFEARI KR O VA ERER
PR FREARLS Y R AL B AL g%‘\ﬁbnf?%ﬁﬁ*’ﬂ’ URE-SE) i cd
AR TEHIEERNFEAPRERY - %x*%ﬁ@ﬁ_&rﬁﬁwfsﬁﬁ%@iaf—?%ﬂ31—1453 PCR
B2 ¢ Hit &2 FiE 5P DNA i£{7 16SIRNA € A # % % mm¥ & Flavobacterium
columnare ° % ‘FL‘ s T EH T LA pf#kﬁ;i&i SR AR R E TR T EIVER
Fwo VO LA A K BRI o BT 5L—< 5 k. m;;]/}#%“‘gfkt‘ o T+ B
HeBifids % > 7 L4 R A8 m*m&ﬂ@_&*a‘@i%umﬂ R A i AT
Bigh ~ wHORTEE I E AT A S F R BB DL VAR IR B
%3 Oxolinic acid 23 % v JR » & ¥ > iERe S T B EE A o

Abstract

An outbreak was reported in a largemouth bass (Micropterus salmoides) farm in Pingtung
County. According to the owner, largemouth bass showed signs of gill rot and body surface
erosion, and approximately 500 fish died from 3™ to 5 February, 2018, accounting for 0.2%
of mortality (500/250000 fish). Fifteen freshly died largemouth bass were submitted to Animal
Disease Diagnostic Center, National Chung Hsing University for a diagnosis on February 6,
2018. The body. surface showed erosion on the skin, caudal fin and gill rot. No other internal
lesions were exposed during the necropsy. Wet mounts of the gills showed significant slender,
mobile bacteria. Long and rod-shaped Gram-negative bacteria were detected on the gill smear
stained by Gram and Liu’s stain. A PCR assay used the universal primer complementary to
conserved regions in all eubacterium 16S rRNA sequences. Based on phenotypic
characteristics and comparing whole 16S rRNA gene sequences, the organism had a high
sequence identity to Flavobacterium columnare (99.9%). Histopathological examination
showed many haystack-like bacteria on the gills. The scanning electron microscopic images of
affected gill arches revealed the presence of massive long and rod-shaped bacterial cells.
According to history, gross and microscopic examinations, histopathological and molecular
biological examinations, the final diagnosis is columnaris disease in largemouth bass
(Micropterus salmoides). Medical care consisted of oxolinic acid dipping and oral
administration. The disease outbreak has been completely controlled at the following farm
visiting.
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Appendix

Table 1. Result of the antibiotic susceptibility testing by disk diffusion test.
Drug sensitivity criteria based

. i Clear zone  Drug sensitivity )
Antimicrobials on zone diameter (mm) *
(mm) results
R I S
Florfenicol 50 S <14 13-18 >19
Doxycycline 55 S <11 12-16 >17
Flumequine 46 S <10 11-12 >13
Oxolinic acid 59 S <16 17-19 >20
Erythromycin 42 S <13 14-22 >23
Amoxicillin 56 S <14 15-20 >21

* Note: S, Susceptible; I, Intermediate; R, Resistant

Table 2. Result of the antibiotic susceptibility testing by minimum inhibitory
concentration (MIC) test.

Antimicrobic MIC (ug/mL) Antimicrobic MIC (ug/mL)
Ceftiofur None or 8< Enrofloxacin 0.12>
Gentamicin 2-4 Oxacillin+2%NacCl 0.25>
) Amoxicillin/clavulanic
Florfenicol 1-2 ) ) 4/2>
acid 2:1 ratio
Tiamulin 0.5> Amikacin 4-8
Chlortetracycline 0.5> Cefoxitin 2-4
Oxytetracycline 0.5> Ticarcillin 8>
Penicillin 0.25-0.5 Cefovecin None or 16<
— Ticarcillin/clavulanic
Ampicillin 0.25-0.5 i ) 8/2>
acid 2:1 ratio
Danofloxacin 0.12> Cefazolin 4>
Neomycin 8-16 Imipenem 1>
Trimethoprim/ .
None or 2/38< Doxycyline 2>
Sulfamethoxazole
Spectinomycin 8-16 Marbofloxacin 0.25>
Tylosin tartrate 0.5> Rifampin 1>
Tulathromycin 4-8 Erythromycin 0.5>
Tilmicosin 4> Chloramphenicol 4-8
Clindamycin 0.25> Sulphadimethoxine None or 256<
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Figures

Figure 1. Gross picture of a Fla. columnare
infected Micropterus salmoides revealing
necrosis of the gill.

Figure 3. Cultured after 48 hours on
cytophaga agar, white and yellow colonies
were found.

(N oy

Figure 5. The smear of hay-stack bacteria
from the gill shows a lot of bacilli in the
Gram stain.

83

Figure 2. The wet mount of the gill shows a
lot of bacilli stacked like a haystack (400x).

£

Figure 4. The root-like structure
surrounding the colonies was found when
yellow colonies grew on the cytophaga agar
(0.8% agar).

Figure 6. Results of the disk diffusion
assay. F. columnare is sensitive to oxolinic
acid (OA), doxycycline (DO), florfenicol
(FFC), erythromycin (E), amoxicillin (AML)
and flumequine (UB).
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Figure 7. Result of the antibiotic Figure 8. The PCR analysis revealed that
susceptibility testing by minimum inhibitory

concentration test (MIC). F. columnare is the specific fragment of 679-bp of the Fla.

resistant to sulfa-drugs and partial columnare rRNA gene was detected in 6
cephalosporins. examined fish.

Figure 9. Numerous bacilli adhering on the
surface and ulcerative lesions with necrotic
debris replacing the desquamated gill tissue

Figure 10. Cellulitis (a) and lysis (b)
replace the damage in the muscle layer of a
largemouth bass tail fracture (H&E).

P B o8 L
Figure 11. In situ hybridization (ISH) Figure 12. Numerous bacilli covering the

revealed the location of F. columnare- gill surface damage the structure of the gill.
specific nucleic acid in muscular tissues. (SEM)
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