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Introduction

Mastitis in a single quarter can cause high somatic cell 
counts (SCC), clinical mastitis, and death in dairy cows. Casein 
hydrolysate (CH) is an intramammary (IMM) infusion treat-
ment reported to induce mammary involution. Objectives 
were to study cessation of milk production in one mastitic 
quarter per cow following CH IMM infusion, 3-quartered cow 
milk production and cow-level SCC for the remainder of lacta-
tion, and after calving, whether the mastitic quarter resumed 
milk production, cow and quarter-level milk production, SCC 
and elimination of previously isolated mastitis pathogens.

Materials and Methods

Criteria for study cows from 6 farms were: mastitic 
quarter SCC > 106/ml, cow-level SCC > 500,000/ml, mastitic 
quarter producing > 20% (front) or > 25% (rear) of totalcow 
milk, daily milk production ≥ 50 lb (22.7 kg), 95-220 days 
until expected calving, and mycoplasma-negative milk. Cows 
were blocked based on parity (1st, 2nd-plus) and mastitic 
quarter culture results, and 3 treatments were randomized in 
a 2:2:1 ratio: CH, non-hydrolyzed casein (NHC), and cessation 
of milking only (negative; N). Target quarters were milked 
1X and treated for 3 d, then not milked until after the next 
calving. Total-cow milk production and SCC were measured 
7-14 d after treatment ended. After calving, total-cow and 
treated quarter SCC and milk production were measured 
once between 10 and 21 DIM. Bacterial cure criteria were: 
all 3 weekly milk cultures 1-7 DIM, 8-14 DIM and 15-21 DIM 
negative for pre-treatment pathogen(s).

Results

Forty cows were enrolled, 12 were culled, 28 completed 
the study (14 CH, 9 NHC, 5 N treated) except one more cow 
died before her final post-calving culture sample; 27 complet-
ed the entire protocol. No adverse effects (swelling, edema, 
milk leakage, etc.) were reported. 23 treated quarters had 
bacteria isolated pre-treatment, 17 quarters had no growth. 
Before treatment, cows assigned to the 3 treatment groups 
were not different in DIM, cow-level SCC (1,634,000/ml), 
mastitic quarter SCC (4,392,000/ml), milk production, or 
mastitic quarters’ proportion of milk produced (28%) (all 
P > 0.50, ANOVA). After involution of the mastitic quarter, 
decrease in cow-level (3 remaining quarters) SCC (-966,000/

ml) and milk production (-14%) were significant for all 
treatments combined (P < .02, ANOVA). Among treatments, 
CH had a significant decrease (-1,150,000/ml) (P = 0.003, 
ANOVA) in cow-level SCC. All treated quarters returned to 
milk production after calving, and their proportion of total-
cow milk was unchanged from before treatment (24%) (P 
= 0.46, t-test). The previously mastitic quarters’ SCC were 
significantly decreased after calving following all treatments: 
CH -2,763,000/ml (n = 14), NHC -2,129,000/ml (n = 9), N 
-5,324,000/ml (n=5), all P < 0.01, ANOVA). Of the 23 culture-
positive cows, 16 completed the milk culture protocol; 14/16 
(88%) of treated quarters had a bacteriological cure post-
calving, not significantly different between treatments (all 
P ≥ 0.35, Fisher’s exact test).

Significance

Casein hydrolysate IMM infusion was associated with 
involution of mastitic quarters, reduced cow-level SCC in 
milk of the remaining 3 quarters for the rest of lactation, and 
all treated quarters returning to milk production following 
calving. There was continued improvement of milk quality 
in the previously treated quarter and at the cow level early 
in the next lactation, with most previously isolated mastitis 
pathogens no longer found in milk. Infusing single mastitic 
quarters with casein hydrolysate to induce involution for 
the remainder of lactation may be a promising alternative 
to current methods.

SEPTEMBER 2019 — VOL. 52 — NO. 2 — AABP PROCEEDINGS 359

Effect of bi-modal milk letdown on milk production
R.J. Erskine, DVM, PhD1; R.S. Thomson, DVM1; B. Norby, DVM, PhD1

1Dept of Large Animal Clinical Sciences

Introduction

The dairy industry is relying more on hired labor to 
milk cows and many dairy operations are increasing pres-
sure on employees to maintain high levels of milking parlor 
throughput. This management emphasis negatively impacts 
milking protocols that are aligned with milk quality. Parlor 
efficiency is often defined in terms of cows milked per hour. 
However, we need to consider milking efficiency to include 
milk quality, milk flow, and employee performance (Moore-
Foster et al., 2019; Erskine et al., 2019). The purpose of 
this study was to determine the impact of poor pre-milking 
preparation (as evidenced by bi-modal milk letdown) on 
subsequent milk production. 
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Materials and Methods

In a Michigan dairy milking three times per day, we 
evaluated milking efficiency with VaDia® digital recorders 
as described previously (Moore-Foster et al., 2019). Subse-
quently, episodes of bi-modal milk letdown were estimated 
for each cow-milking. Milk flow 30 to 60s post-attachment 
(gained from the parlor computer) was compared for each 
cow-milking analyzed by VaDia. From this comparison, we 
derived a cut-off to divide milk flow observations into either 
normal or bi-modal milk flow. Our cut-off normal milk flow 
was > 4 lbs/min, selected for a specificity of ≥ 90% We then 
tracked milk weights and milk flow (the determinant of bi-
modal milking) for 10 days. The percent of milkings (n=30 
per cow) with bi-modal letdown was compared to mean daily 

milk weight over the same period. The dependent variable 
was average daily milk yield over 10 days. Independent vari-
ables included stage of lactation, age, milking shift, and past 
history of clinical mastitis in current lactation. Multivariable 
analyses of potential associations between the outcome and 
independent variables was conducted using longitudinal 
measures with milk yield for individual cows treated as re-
peated measures. Linear regression analysis was in a manual 
backward stepwise manner using a significance level of 0.05 
for retaining covariates.

Results

The percent of bi-modal events per cow averaged 46% 
with a range of 0% to 100%. Frequency of bi-modal letdown 
was negatively correlated to average daily milk yield. Our final 
multivariate model (R2 = 0.32) found a negative association 
between milk yield and stage of lactation and the frequency 
of bi-modal milking. Lactation was positively associated with 
milk yield.

Significance

Cows with increased frequency of bi-modal milking 
have impaired milk yield. Bi-modal milking is more prevalent 
in herds that emphasize parlor throughput. This herd man-
agement dynamic presents an opportunity for veterinarians 
to provide evaluation, training, and consultation to improve 
milking efficiency.


