
CHAPTER IV 

RESULTS 

The arterial plasma inorgaoic phosphorus (PI) conmmgtion during 

eontinuo~s infusion of Pi solutioa. 

Cows in both groups showing either positive or negative EtOH test were 

alert and responsive dwing P, infusion. After 30 of P, inhion, the plasma 

P, concentration gradually i n c d  aad it mauIIlllned . . the level approximately 

three folds of the normal plasma P, concamation at 90 to 120 minutes of 

infission (Figure 6)  

Figure 6. Changm tlre arterial plasma conccrurarions of Pi dwing infusion of Pi solution (28.5 

mg/min) of both the positive or the negative EtOH testing gmup. 

P- values by paired 1-test : ** (P<O.Ol) with rrsgact to the contml value. 



EiTect of inorgnnic phosphorus solution infusion on the mammary arten* 

venous (A-V) diierence and the mnmmary extraction ratio of Pi and Ca. 

An infusion of inorganic phosphoms solution into animals showed no 

changes in the mammary arterbvenous difference and the mammary e m a d o n  

ratio of P, in compared to the control pubd m either positive or negative EK)H 

testing group. The P, infbsion produced significant increase in mean arterial 

plasma P, concentration from 1.37fl.44 to 3.5m.40 &, (P<O.OI) in the 

positive EzOH testing group and from 1.55+0.52 to 3.49949 mM/L, (EW 01) 

in the negative EtOH testing group. In the positive EtOH testing group before 

given P, infirsion, manrmary A-V d&wm showed a release of P, 6om the 

mammary gland. After P, infusion, it s h o d  slightly increase in mammary A-V 

ditference and the msmmary extraction ratio of P, in compared with that 

before P, infusion. By contrast, slight derreases in mammary A-V difference and 

the mammary extraction ratio of P, were apparent after P, infusion in the negative 

EtOH testing group 

During Pi infusion, there were no significant changes in mean h a 1  

plasma Ca concentration, the mammary A-V difference and the mammary 

extraction ratio of Ca in compared with pre-infusion period in both positive and 

negative EtOH testing groups. 

Before Pi infusion, the mammary A-V difference and the mammary 

extraction ratio of either Pi or Ca did not significantly change in comparison 

between the positive and the negative EtOH testing group (Table 1). 



Table 1 Effects of inorganic P solution infusiDn on the plasma concentration, the 

arterio-venous difference and the extraction ratio of Pi and Ca by the mammary 

gland. 

Before infnsion A & c r W o n  Before infusion Afterinhion 
- 

ln0@~ P~O@ONS 

A (m) 1.37 + 0.44 3.59 + 0.408* 1.55 + 0.52 3.45 + 0.49** 

A-V (a) -0.07 20.19 0.02 +O.lS 0.10 + 0.35 0.04 + 0.30 

(A-WA (%) -8.98 + 16.43 0.64 + 5.11 3.16 + 26.14 0.87 + 9.01 

Calcium 

A (m) 2.37 + 0.33 2.3 1 + 0.42 2.21 + 0.41 2.15 + 0.46 

A-V (W) 0.01 C0.12 -0.01 50.02 0.03 20.11 0.01 20.13 

(A-V)/A (%) 0.05 + 6.20 -0.76 + 1.51 1.88 + 6.29 0.37 + 7.36 

Value ;Ire mean+SD. Abbreviation: P, , Inorganic phobphorus; Ca, calcium: 

A ,concentrations in merial plasma: A-V, mammary artuio-mow diEcrcncc : (A-V)/A , 
nmunary extraction ratio 

P- values by p a i d  t-test : ** (P<0.01) with mpt to the conhul value. 



EfTwts of inorganic P sointion iafosion on the arterial plasma Na , K , C1 

and Mg eonecntrations. 

There were no signilicxnt changes for Na , K , Cl and Mg concentrations 

in arterial plasma between before and after Pi infusion in the either the positive or 

the negative EtOH testing group. The Na , K , CI and Mg concentrations in 

arterial plasma of prior Pi infirsion did not sigdlcant change between the 

positive and the negative EtOH testing group. 

TahleZ Effects of P, solution infusjon on arterial plasma concentration of Na, K, C1 

M g  

Positive EtOW groap Negative EtOW @cup 

Value are mean 2 SD. Abbrcviatim : Na . Sodium c o n m W n :  K, Potassium 

coltceniration: CI , Chlonde concentration; Mg, Magnesium concentratioa 



Effects of Pi solution infusion on the precipitation of milk 

The effects of P, infusion on the precipitation of milk which gives the nsult 

form the in viw studies, by measuring the turbidity of supanatant values using 

the optical density are shown in table 3. After Pi inbion, the optical density of 

supernatant did not significant change from that of before Pi infusion in both 

groups. The precipitation by m-cnt of the optical density of the 

supernatant slightly decreased in the negative EtOH testing group when compared 

to positive EtOH testing group. 

Effects of Pi solution infirsion on the precipitation of milk. 

OD OD n 

Bcfm infusion ARer i-on 

Positive EtOH testing group 0.373.06 0.369.06 10 

N-ve EtOH tcsting group 0.33+u.08 0.319.07 10 

Values iirc niean t SD. Abbrrviation: OD. Oped dmsiw, ErOH, ethanol : n= the 

number of COWS 



Effects of Pi solotion infusion on the EtOH stability of milk 

In the positive EtOH testing group afta inorganic phosphorus infusion, the 

EtOH stability of milk by measuring the optical density significantly increased 

(P<0.05) at 68%, 75%, 80% of EtOH. The optical dmsity of milk sample of 

the negative EtOH testing group did not sigdicant difference &om those of 

samplm collecting after P, infusion. The EtOH stability of milk by the optical 

density at the pre infixion period of negative EtOH testing group showed 

significantly higher (P<0.01) at all Levels of EtOH test than those of milk form 

the positive EtOH testing group. (table 4) 

Table 4 Effects of P, solution infusion on EtOH stability of milk by optical density 

measuremmt. 

Poslavc ElOW group Ncg8liw EtOH group 

. , 

Before digam AftP inm6ign Before inlbbm AfIu W o n  

68 0.40 +0.18 0.54+0.40* 0.68 + 0.12 $$ 0.66 + 0.13 

Values are nean + SD. Abbmiation : EtOH. Ethanol ; OD, optical density 

P- vnlucs by pr~ ind I-test : * p 0 . 0 5 )  with respect to the wntml value. 

P- vnlues by unpaid I-test: $$ (P<O.OI) with respcci to differ among groups. 



EfTects of Pi solution infusion on the concentrations of PI, Ca, N4 K, CI, Mg, 

Citrate, lactose, fat and protein in milk 

The results in the table 5 show that the Pi concentrations in milk 

afier Pi infusion significantly m d  (24.68s.70 mMn) (W0.05) in compared 

to period before Pi infusion (23.35+6.37 mML) in the positive EtOH testing 

group . In the negative EtOH testing group, Pi concentrations in milk a h  Pi 

inhsion s i ~ ~ l y  increased (30,4225.18 mM/L) (P<0.01) in compand to 

before Pi intksion period (29.4724.95 mM/L). Ca concentrations in milk after Pi 

infusion did not change from those before Pi infusion in both the p o s i k  and the 

negative EtOH testing groups, The Na concentrations in milk after Pi infusion 

significantly decreased (P<0.01) from that before P; M s i o n  in the positive 

EtOH testing group, while the negative EtOH testing group did not change the Na 

concentration. The K, C1 and Mg concentrations in milk did not si@cant 

d&ences from those before Pi infuson in both group. After Pi infusion , the 

citrate concentrations in milk slightly increased when compared to thtrt before Pi 

inlbsion in both groups. There were no sipficant difErcnces of the 

lactose, fat and protein concentrations in milk between before and after Pi 

infusion in both groups. 



Table 5 Etfects of Pi solution infusion on concentrations of Pi, Ca, Na, K, C1, Mg, 

Citrate, lactose, fat and protein in milk 

Pt (mM/L) 

Ca (-1 

Na (m) 

K 

CI (a) 

Mg (W) 

Citmte (mMn) 

Lactosc (gmY0) 

Fat (gm%) 

Protein (gm%) 

V h  are mean + SD. w o n  : P,,  oms ; Ca, Calcium ; Na, Scdiun~ ; K 

Potassmm, C1, Chloride; Mg, Magllesimn. 

P- values by paired t - h t  : *' (P<0.01) with respecl to the conim1 value. 

P- values by unpaired !-test : SS (p<O.Ol) with respecl ta differ among. 



Erne& of of Pi addition ( 0.1,O.S and 0.9 mg PJml) on EtOH stability of milk 

from the in v h  study 

The results in table 6 show the ethanol stabilay of the milk which give 

the results from optical density of the supernatant in the positive EtOH t&g 

group. Atter P, addition in an treatments of the optical density significantly 

increased (P<O.01) from the control at using 68, 75, 80 and 85 % EtOH 

concentrations . At 90 and 95% of EtOH concentration using the P, 

addition in treatment 2 (0.1 mgPJd) showed siphicant increase (R0.05) of 

the values of optical density whereas in treatment 3 and 4 showed significant 

increase (P<0.01) when compare to the control 

Effect of of Pi addition ( 0.1, 0.5 and 0.9 mg Pdml) on EtOH stability 
of milk from the in vitro study in the positive testing group. 

Conc . Trearment 

1 2 3 4 
EtOH ( %) Control . 19:!-*!!?!!!! ~o:Z*L*~--lo?mlrrl@~- 

Values are n w n  5 SD. Abbreviation: EOH, Ethanol amantration: OD, optical density 

P- values by @red t-t& : * (kW.05)  . ** (P<0.01) with respect to t h  conlml vnlue. 



The results in table 7 show the ethanol stability of milk which give the 

results from optical density of the negative IitOH testing group. After P, addition, 

in treatment 2 and treatment 3 the value of optical density did not show any 

ditferences from control whaeas it sigolficamly deaead  v . 0 1 )  in 

treatment 4 when testing with the 68% EtOH concamation. At 75% EtOH 

concentration, P, addition milk caused sigdbnt changa (WO.05) in treatment 3 

and treatment 4 as compared to control. There were no significant difFefinces of 

optical density in testing with 80 , 85 , 90 and 95% EtOH concentrations 

treatments on compared to the control milk sample. 

Effects of P; addition ( 0.1, 0.5 and 0.9 rng PJd)  on EtOH stability of 
milk fiom the itt &o study in the negative BtOH testing group. 

Values are mwn 2 SD. Abbwintion: EtOH, Ethanol conaentration; OD. Optical density 

P- values by paired 1-lest : * (P<O.O5) . ** (FcO.Ol) with re* to the contml due. 



Effect of PI ~olution infusion on toilk a -, f l -  Md ~ e t i a  C O O C C O ~ ~ ~ ~ O O  

ERects of inorganic phosphm infiusion on the conemtmtion of a -casein , 

fi  -casein and K -casein are given in table 8 and F i  7-9. 

During Pi infusion into animals, there were no significant affect the 

concentrations of a -easein , j3 -casein and K -casein in the both groups 

The concentrations of a - casein and /3 - casein did not sigaiscant 

diffmnce in comparison before the p o s i t i ~  EtOH testing groups. However, the 

mean coneemration of K - casein in the positive EtOH testing group (1.05 + 
0.28 pg / lOpg CN) was lower than that of the negative EtOH testing group 

(1.41fl.70 pg 1 10 ~ l g  CN). 

The molecular weight of all caseins showed no did not significant 

differences betwecn before and Pi infusion. 



Figure 7 . Photograph showing the casein separation to a - casein, /3- casein 

and I(.- casein by SDS- PAGE in the positive EtOH testing group. 

1 2 - - 
Std. Std. Std. 

a B K 

Abbreviation : BP, Before Pi solution infusion ; AP, After Pi 

solution inksion ; SDS-PAGE sodium dioctyl sulphate 

polyacrylarnide gel eelectrophorais 



Figure 8 . Photograph showing the casein separation to a - casein , p- casein , 

K- casein and standard MW by SDS- PAGE in the positive EtOH testing group. 

3 

Std. Std. Std. BP AP Std. 

e K  .1 .1 MW. ( k ~ a )  

Abbreviation : BP , Before Pi solution infusion ; AP, Atler Pi 

solution infusion; SDS-PAGE sodium dioctyl sulphate 

polyacrylamide gel electrophoresis; MW, molecular weight. 



F i e  9 . Photograph sb* the casein s e p d o n  to a - casein , f l -  casein 
and K -  casein by SDS- PAGE in the negative ErOH WShg group. 

1 - 2 - 3 - 
Std. Std. Std. BP AP BP AP BP AP 

a a 1 5 . 5 . 5 . 4  

Abbreviation : BP , Before Pi solution infusion ; AP, After Pi 

solution intiision; SDS-PAGE sodium dioctyl sulphate 

polyacrylarnide gel electrophoresis 



Table 8 Effects of inorganic phosphorus solution &ion on the a-, P -, and h: 

casein concentration.(n=lO) 

Paa;itfK ~~ gmW N ~ ~ H g m u ~  Negative BP 
vs 

Poritin BP 
EtOH group 

BP, APi Bpi APi .. .... ,. . . ..... .... ....... .. .... .. .. -- .... ... - . 

Valuememean +SD.AblnwWm: d .a lphaen&a;p-case in . - - case in  

K- - casein , kappa - casein : pg , ,gram ;BP , Before P, solution infusion ; AP . After P, 

solution infusion. 

P- values by unpair-tat : $S (P<0.01) are differrd among p u p .  

Effect of Pi solotion infosion on the soluble salt balance in milk 

After inorganic phosphorus solution inhion, no significant changes of the 

soluble salt balance were apparent between before and after Pi ihs ion .  It slightly 

decreased in the period after Pi inhaion in both positive and negative EtOH 

testing group. 



There were si@cant decrease (PcO.01) in the soluble salt balance in the 

negative EtOH group in comparison with the positive EtOH group in the period 

before Pi infusion. (table 9). 

Table 9 Effects of inorganic phosphoxus solution infusion on the soluble salt 

balance of milk. 

N@Bp 
SSB VS 

PmitiwEP 
BP AP E t O H m  -- - 

Positive EIOH tcsring graop 1.06 t 1.08 O.Y6+0.86 NS 

Negative EtOH tsbing g m p  0.82 t 0.81 0.76 2 0.97 $$ 

Val- nrc man 2 SD. Abbrcvistion: SSB, soluble salt balm= (Ca(Mm) +M@MmY 

PNm)tcimte(Mm) ; EIOH, ethanol ; BP. B&re ti solution i&on ; AP, After ti solution 

infwrion 

P- values by unpnir-I-tcst : $$ (M.01)  arc di&rcd among groups 
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