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This study was carried out to study the preventive effect of phenylalanine on the toxicities of
ochratoxin A to the mortalities, hematological and serum biochemical values.

A single dose of ochratoxin A(69.4 mg/kg B.W, P.0) was given to male ICR mice and its toxicities were
evaluated by body weight changes, autopsy findings, organ weight, and hematological and serum biochemical
parameters.

The single dose of ochratoxin A caused significant different from vehicle control values in mortality,
body weight, time of clinical sign continued, hematological and serum biochemical values. Where as
phenylalanine(over 48.58 mg/kg B.W) given immediately after ochratoxin A appeared to prevent the mortality,
body weight time of clinical sign continued, hematological and serum biochemical findings.

The results suggest that the phenylalanine may protect the subject from ochratoxin A- induced acute
toxicity.
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Table 1. Mortalities, LDso and LDgo values of
male mice after a single administration
of ochratoxin A

Dose(mg/kg) 30 42

58.8 82.3 115.2

No. of animal 010 10 10
treated
No. of.ammal 0 8 4 ' 0
survived
No. of animal
2

died 6 % 0
Mortality rate

(%) 20 60 90 100

LDso: 54.8 mg/kg
Confidence range of 95%: 46.6- 64.3 mg/kg
LDso: 69.4 mg/kg
Confidence range of 95%: 59.9 - 92.0 mg/kg
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Table 2. Mean body weight(g) changes in mice treated with ochratoxin A

Dose(mg/kg) 30 42 58.8 82.3 115.2

0 hr 31.9+1.15 30.9+2.06 31.8+2.01 31.5+£1.25 30.9+2.24
(10) (10) (10) (10) (10)

6hrs 30.8+0.58 29.5+1.93 29.3+2.16" 28.2+1.47** 27.1+2.69**
(10) (10) (10) (10) (8)

! day 29.7+0.73 28.1£2.46 27.7+1.98" 25.7+2.04** )
(10) 9) (6) (%)

5 days 28.7+0.43 27.0+1.56"" 25.1+2.34"* 23.7"" .
(10) (8) (4) M

7 days 30.2+4.22 29.0+3.24 26.6+2.18 25.2 )
(10) (8) (4) (1)

Vg 36.9+2.74 35.7+2.54 31.7+1.94" 27.6" )
(10) (8) (4) (1)

(): No. of survival animal

*

(**:P{0.01)

. Significantly different from 30 mg/kg group value at P{0.05
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Table 3. Experimental groups and doses of
ochratoxin A and/or phenylalanine

Animal Ochratoxin

Group . Phenylalanine
size A
I(negative control 10 = =
II(positive control) 10 69.4 mg/kg -
Il 10 69.4 mg/kg 48.58 mg/kg
1% 10 69.4 mg/kg 90.22 mg/kg
V 10 69.4 mg/kg 173.50 mg/k
Vi 10 - 173.50 mg/k

DT - (80)
CcO (80-100)
AT (70-90)
AG (100)
DA (100)
N
6 12 18 24 30 36 42 (hr
Time after dosing
DT: Death CO: Coma
AT: Ataxia AG: Abnormal gait
DA: Decreased activity N : Normal

() : Percentage of animal occured the clinical signs of ordinate
---: Time of clinical sign continued

Fig. 1. Observation of the toxic signs and time
course of effects after oral
administration of ochratoxin A(64.9
mg/kg) in mice

Table 4. Mortalities of male mice treated with
ochratoxin A and/or phenylalanine

Dose L m vV
No. of animal 10 10 10 10 10 10
treated

No.‘ofanlmal 10 2 4 9 10 10
survived

No. of animal

died vy
Mortality rate

10
o 0 80 60 0 0
I: Control II: ochratoxin A 69.4 mg/kg

Ill: ochratoxin A 69.4 mg/kg + phenylalanine 48.58 mg/kg
IV: ochratoxin A 69.4 mg/kg + phenylalanine 90.22 mg/kg
V: ochratoxin A 69.4 mg/kg + phenylalanine 173.50 mg/kg
VI: phenylalanine 173.50 mg/kg
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Table 5. Clinical signs in mice treated with ochratoxin A and/or phenylalanine

Time after treatment (hrs)
3 6 9 12 15 18 21 24 27 30 33 36

group clinical signs

DA 0 2 10 10 10 10 10 1 10 10 8 6 2
AG 1 2 6 8 10 10 10 10 10 6 3
I AT 1 3 7 9 7 2
CcO 5 8 8
DT 1 2 5
DA o 2 2 & & ¥ 7 1T 1 38 1
AG 1 2 4 5 8 8 9 6 5 3 1
m AT 1 3 4 3
cO
DT
DA 0 2 3 3 &6 5 4 1
AG 1 3 3 7 17 17 71 3 2
v AT 1 3 2
CO
DT
DA 1 1 3 3 3 2
AG 1 1 1 3 3 1
\ AT
CcO
DT
DA: Decreased Activity AG: Abnormal Gait AT: Ataxia CO: Coma DT: Death
II: Ochratoxin A 69.4 mg/kg II: Ochratoxin A 69.4 mg/kg + Phenylalanine 48.58 mg/kg

IV: Ochratoxin A 69.4 mg/kg+Phenylalanine 90.22 mg/kg  V: Ochratoxin A 69.4 mg/kg+Phenylalanine 173.50 mg/kg
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Table 6. Hematological findings in mice treated with ochratoxin A and/or phenylalanine

Group [ i} I v v VI
Total No. of tested 10 2 10 10 10 10
WBC(x10°) 13.63+0.9| 14.39+0.73 14.03+0.68| 13.92+0.55 13.88+0.97 14.08+0.86
RBC(x10°) 8.29+0.58 6.74+0.84| 7.82+0.73 | 8.08+0.71| 8.29+0.69 8.36+0.71°
Hgb(g/dI) 11.32+0.4| 9.29+0.49 10.3320.37™ 10.49+1.32 10.58+0.57| 10.97+0.40°
Hct(%) 45.92+3.4| 37.58+6.83 42.18+4.94| 43.27+4.68 45.06+3.59 46.47+4.03
MCV(fl) 50.36+1.8| 57.85+3.56| 53.71 +2.88'| 52.53+1.94°| 51.07+2.00| 51.35+1.69°
MCH(pg) 11.93+0.4| 10.68+0.71 10.94+0.57"| 11.11+0.47| 12.05+0.51| 12.16+0.53°
MCHC(g/dl) 29.70+1.6| 25.82+1.87 27.88+1.73| 28.84+2.24 29.98+2.01 30.25+1.79°
*:Significantly different from negative control value at p<0.05(**:p<0.01)

#:Significantly different from positive control value at p<0.05(##:p<0.01)

[: Control I:: ochratoxin A 69.4 mg/kg

I: ochratoxin A 69.4 mg/kg + phenylalanine 48.58 mg/kg IV: ochratoxin A 69.4 mg/kg + phenylalanine 90.22 mg/kg

V: ochratoxin A 69.4 mg/kg + phenylalanine 173.50 mg/kg VI: phenylalanine 173.50 mg/kg

Table 7. Serum biochemical findings in mice treated with ochratoxin A and/or phenylalanine
Group [ i i} I\ \% VI
Total No. of tested 10 2 10 10 10 10
GOT(u/M" 69.7+19.3| 107.2+24.| 83.2+20.4| 82.7+29.2| 79.3+21.2| 70.3+20.1°
GPT(IU/)? 29.3+9.41| 40.1+10.2| 35.7+10.3| 34.5+9.04| 33.7£10.2| 34.6+10.29
ALP(IU/1)? 150.3+32.| 134.7+38.| 151.2+43.| 150.4+50.| 157.1+41.| 149.8+47.8
SUN(mg/dl)? 26.7+6.12| 25.4+7.33| 25.9%6.72| 26.6+5.92| 27.3+7.38| 26.6+7.29
CRN(mg/dI)” 2.84+0.18| 3.39+0.39| 2.63+0.21| 2.85+0.27| 2.87+0.21| 2.79+0.25
GLU(mg/dD)® 153.1+51.| 170.3+71.| 170.1£65.| 140.3+52.| 120.3+41.| 136.8+50.0
TCHO(mg/d!)"” 93.3+22.2| 67.2+30.4| 63.7+22.7| 70.2+30.4| 81.4+27.7| 87.3£30.5
TP(g/d))® 6.25+0.74| 6.54+1.04| 6.33+1.00| 6.30+1.04| 6.19+0.84| 6.45=0.96
ALB(g/dl)? 3.14+0.35| 3.19+0.37| 3.12+0.53| 3.21+0.39| 3.24+0.34| 3.20+0.36
TBIL(g/dl)'™ 1.75+0.21| 1.33+0.30| 1.55+0.29| 1.55+0.30| 1.56+0.33| 1.75+0.41
CPK(Iu/N™ 208+15.4 | 277+30.2 | 287+22.2 | 290+32.2 278+17.4°| 291+20.7
CA(mg/dl)™ 12.3+0.76| 12.5+0.84| 12.5+0.73| 13.0£1.08| 13.3+0.84| 12.8+0.97

* : Significantly different from negative control value at p<0.05(**:p<0.01)
# : Significantly different from positive control value at p<0.05(##:p<0.01)
1219 )\/rate IP-Npp “urease-UV Yjaffe 7 'Venzyme Yjendrassik-cleghom '?GPO enzyme '“OCPC

I: Control

1: ochratoxin A 69.4 mg/kg

III; ochratoxin A 69.4 mg/kg + phenylalanine 48.58 mg/kg
IV; ochratoxin A 69.4 mg/kg + phenylalanine 90.22 mg/kg
V: ochratoxin A 69.4 mg/kg + phenylalanine 173.50 mg/kg

VI: phenylalanine 173.50 mg/kg
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Table 8. Necropsy findings in mice treated with
ochratoxin A and/or phenylalanine

Group No. of animals examined Findings
I 10 NAD
i 2 NAD
I 10 NAD
I\ 10 NAD
Y 10 NAD
VI 10 NAD
NAD: No abnormal detected
: Control

: ochratoxin A 69.4 mg/kg

. ochratoxin A 69.4 mg/kg + phenylalanine 48.58 mg/kg
. ochratoxin A 69.4 mg/kg + phenylalanine 90.22 mg/kg
: ochratoxin A 69.4 mg/kg + phenylalanine 173.50 mg/kg
. phenylalanine 173.50 mg/kg

SE<2 A -

Table 9. Organ weights(g) in mice treated with ochratoxin A and/or phenylalanine

. Kidney
Group Liver spleen oft it
I 1.36£0.127 0.107£0.013 0.154+0.021 0.155+0.020
il 1.17£0.130 0.088+0.015 0.150+0.023 0.151%0.020
I 1.30£0.124 0.101£0.014 0.153+0.021 0.154+0.023
v 1.33£0.131 0.103%0.015 0.153£0.022 0.153+0.023
\Y 1.34£0.128 0.106+0.015 0.155+0.021 0.154+0.024
Vi 1.36+0.130 0.106=0.014 0.154+0.020 0.154+0.022

*: significantly different from negative control value at p<0.05(**:p<0.01)
#: significantly different from positive control value at p<0.05(##:p<0.01)
. Control

. ochratoxin A 69.4 mg/kg

. ochratoxin A 69.4 mg/kg + phenylalanine 48.58 mg/kg

. ochratoxin A 69.4 mg/kg + phenylalanine 90.22 mg/kg

. ochratoxin A 69.4 mg/kg + phenylalanine 173.50 mg/kg

. phenylalanine 173.50 mg/kg

SE<2HBR ~-
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Table 10. Body weight changes in mice treated with ochratoxin A and/or phenylalanine

Group | Il 1] [\ V VI
0 263213  27.7+2.02 264177 27.1+t2.24  27.3+197  26.6+1.89
hr (10) (10) (10) (10) (10) (10)
12 265+1.87 2434233 251+184 263t2.08 249231  265+2.31
hrs (10) (10) (10) (10) (10) (10)
1 269211 23.2+2.46  247+2.03  252+1.88 254+1.94°  26.7+1.88"
day (10) (10) (10) (10) (10) (10)
3 28.042.04 21.2+275 233+2217% 251+244° 26.8+2.78  27.3+1.96"
days (10) (2) (10) (10) (10) (10)
7 297+1.94 223+256  257+277 26.6+2.33F 27.3t2.31F 28.3+2.04"
days (10) 2) (10) (10) (10) (10)
14 318187 257+2.38 287+226  29.3t251° 296+2.24F 316+3.02°
days (10) (2) (10) (10) (10) (10)

*: significantly different from negative control value at p<0.05(**:p<0.01)
#: significantly different from positive control value at p<0.05(##:p<0.01)

( ):No. of survival animals
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