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Introduction

Methods

Definitions:
Refined lacteal complex: A refined lacteal complex as used herein is a 

“nano-molecular” complex derived by applying patented and proprietary 
fractionation processes to bovine secretions, generally referred to as milk, 
from cows that have received antigen stimulation to the teat, causing a 
shift in the nano-molecular content of the secretions.

Immune modulation: The intrinsic process of re-establishing the balanced 
regulation of immune function by restoring the cytokine communication 
pathways

Immune Reconstitution: The therapeutic process of repairing structural 
and functional damage to the immune system through the application of 
specific cytokines, cells, stimulants and/or suppressors from exogenous 
sources

Transfer Factor: A less than 5kD dialyzable extract of immune leukocytes 
that is capable of transferring a cellular immune response

Defensins: Defensins are small, basic unglycolsylated proteins of 29-34 
amino acids containing three intramolecular disulfide bonds that have 
anti-microbial effects.

Granulysins: Granulysins are small peptides produced by cytotoxic T-
cells and Natural Killer (NK) cells, which reduce the viability of a broad 
spectrum of pathogenic bacteria, fungi, and parasites.

Lactoferrin: Lactoferrin is a small glycoprotein produced by a variety of cells 
and has antimicrobial effects.
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Figure 1 – Sample Petri Dish Layout 
to test two solutions

➤

Examination of Immune Response Modifiers

[ ] i.e., 1:11        Plate #
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➤

Antibacterial Testing
Principle: This procedure is designed to test 

for a Bactericidal/bacteriostatic effect. 
Reagents: ½ Normal Saline (NS)
Materials Required: TSA ll 5% SRB Agar 

plate (BBL prepared media), ten to 30 
plates, depending on the testing to be done 

RLC and other substances to be tested
Active (in log phase) culture of a pathogenic 

strain of group A Beta hemolytic 
Streptococcus phenotype Streptococcus 
Pyogenes, ATCC # 19615

Small glass test tube for diluting the bacteria
1ul culture loops 
Instrumentation: A Vitek Colorimeter is 

needed to approximately standardize the 
concentration of bacteria to be tested.

Calibrations: The Colorimeter is zeroed using 
½ NS to align both ends of the instrument’s 
scale.

Quality Control: A control plate should be run 
after all the test plates are done. A simple 
loop of the bacteria from the stock solution 
in the test tube should be plated out to 
ensure that the bacteria didn’t die.

Procedure: The bacteria to be tested were 
previously plated and grown on a standard 
TSA ll 5% SRB Agar plate (BBL prepared 
media) and incubated in a CO2 Napco 
model 5400 incubator at 37 C and 5.0% 
CO2. To prepare the stock solution 
(SS), bacteria were added to ½ NS until 
the concentration was down to 95% 
transmissible. The substances to be tested 
were mixed with increasing volumes of the 
SS to make the dilutions as follows:

  10 uL I: 100 uL SS = 1:11
  10 uL I: 200 uL SS = 1:21
  10 uL I: 300 uL SS = 1:31
  10 uL I: 400 uL SS = 1:41
  The solutions are immediately plated 

(see below) (time O) and then put into the 
incubator until needed for re-plating 15 
minutes later. After 24 hours, the dishes 
were removed from the incubator and 
“read.”

Reporting of Results: Sample Petri Dish 
Layout to test two solutions. For accuracy 
of interpretation, doing more than two test 
solutions per plate is NOT recommended. 
See Figure 1.

  For the sake of consistency, plate 1 is 
1:11 T0, plate 2 is 1:11 T15, plate 3 is 1:11 
T30, plate 8 is 1:21 T0, plate 9 is 1:21 T15, 
etc., etc., etc. Since the loop used to plate 
the bacteria was 1 uL, count the number 
Colony Forming Units (CFU) seen and 
report as in the example of CFUs per ml. 

Limitations: This test procedure will give 
qualitative information about one of its 
biological effects and some relative semi-
quantitative information about the product 
being tested. For greater sensitivity, up to 
300 CFU/ml, only one substance should be 
tested per plate.

Tissue Cell Culture, Transfer 
Factor Effect Testing

Principle: This procedure is designed to test 
for a transfer factor effect. Since the RLC 
has a known semi-specific bactericidal/
bacteriostatic curve, it is reasoned that, if 
leucocytes were induced to produce similar 
bactericidal/bacteriostatic molecules after 
incubation with RLC, it would demonstrate 
a transfer factor effect as there are no 
antigens present to otherwise induce an 
immunological reaction.9

Reagents:
 1. RPMI 1640 complete culture media 
  (Cellgro.com)
 2. Human serum from the subject whose 
  WBC’s are part of the experiment
 3. L-glutamine stock (200mM in DI H2O)
 4. FACSlyse
Materials/Instruments Required: 
 1. Sterile pipettes/pipettor tips
 2. Sterile 25mL culture flasks should be 
  polypropylene (from Sarstedt) with a 
  gas permeable cap
 3. Biosafety hood
 4. CO2

 
incubator set at 37ºC 

 5. Phosphate Buffered Saline (PBS)
 6. Centrifuge
 7. 15mL conical tubes
 8. Accuspin Lymphocyte separation 
  tubes.(Sigma)
 9. Sysmex SF-3000 (Hematology 
  Analyzer)
 10. BD 4 color Flow Cytometer
 11. Flow Cytometer
 12. “Green top” heparin tubes
 13. “Purple top” tube
 14. “Red top”, serum separator tubes
Quality Control: Since bacteria and/or fungi 

can activate leucocytes and cause them 
to produce bactericidal/bacteriostatic 
molecules, culture plates should be done 
at the end of the experiment on the media 
from the flasks to ensure sterility.

Procedure: Whole blood was collected in 
“green top” tubes, and the peripheral blood 
leukocytes (PBLs) were isolated. The PBLs 
were put into a 25 ml culture flask with 10 
uL of the test substance and 5 cc’s of RPMI 
1640 culture media, supplemented with 
ten-percent Human Serum (from the same 
donor) and containing 2mM of L-glutamine. 
This can be accomplished by adding 5 ml 
of Human Serum, 500 uL of L-glutamine 
stock [200mM] in DI. PBL’s (2x106 cells/ml) 
were cultured at 37º C with five-percent 
CO

2
 for 18 hours. Separate cultures were 

done for each substance tested, and a 
control culture was done with no additional 
substance added. After the 18 hours, some 
of the supernatant was withdrawn (through 
a .2 micron syringe filter) from the culture 
and diluted as above in the bacteria stock 
solution for plating.

Electrophoresis
Principle: This procedure is designed 

to separate the mixture of proteins, 
peptides, and nucleoproteins found 
in the processed infusion product 
while still maintaining biological 
activity.

Reagents: SimplyBlue SafeStain 
Invitrogen – LC6060

 Novex Tris-Glycine Native Sample 
Buffer (2X) – LC2673

 Novex Tris-Glycine Native Running 
Buffer (10X) – LC2672

Materials Required: Novex 18% Tris-
Glycine Gel 1.0 mm, 10 well EC6505

 Sample loading tip – LC1001
Instrumentation: Xcell SureLock Mini-

Cell – E10001
 PowerEase 500 Power Supply 

E18600
Calibrations: The power supply comes 

precalibrated from the factory with 
no further adjustment possible.

Quality Control: QC is a function 
of product preparation before it 
comes to the lab. Ideally, there 
should be no molecules above 100 
kD as measured with a molecular 
ladder, i.e., Sigma ColorBurst 
Electrophoresis Markers C4105. 
In conjunction with the molecular 
weight vs. mobility calculations,8 

ColorBurst can be used to estimate 
sample molecular weights, 
to monitor the progress of an 
electrophoretic run, or to confirm 
than an electroblot is complete. 
Brilliantly colored, exceptionally well-
resolved, convenient, and stable, 
Colorburst protein molecular weight 
markers perform impressively in 
a variety of gel compositions and 
concentrations. ColorBurst Markers 
are composed of eight polypeptides 
that have been chemically reduced 
and conjugated to brilliantly colored 
dyes. Conveniently, Colorburst 
Markers require no resuspension, 
reduction, or heating prior to use.

Procedure: The samples were run on 
an 18% 10 well Tris-Glycine gel at 
125 volts, 35 milliamps, and 5 watts 
for four-and-one-half hours. The 
samples were diluted in the Novex 
Tris-Glycine Native Sample Buffer 
and run in the Novex Tris-Glycine 
Native Running Buffer. The Gels 
were then carefully removed from 
the cells, stained for one hour in 
the SimplyBlue SafeStain, and de-
stained in de-ionized water.

Examination of Immune Response Modifiers

Study Protocols
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Examination of Immune Response Modifiers

Flow Cytometry
Principle: By using an early activation 

marker (CD69), we can assess the ability 
of a substance to stimulate leucocytes 
(CD45) as they are broadly divided 
into lymphocytes, monocytes, and 
granulocytes and displayed by a flow 
cytometer.

Reagents:
 1. FACSlyse
 2. DPBS (Cellgro)
 3. BD Biosciences CD 45 #
 4. BD Biosciences CD 69 #
Materials/Instruments Required: 
 1. Sterile pipettes/pipettor tips
 2. Sterile 3 cc 12 X 75 tubes, should be 
  polypropylene (from Sarstedt) with a 
  gas permeable cap
 3. Biosafety hood
 4. 5% CO2

 
incubator set at 37ºC 

 5. Phosphate Buffered Saline (PBS)
 6. Sysmex SF-3000 (Hematology 
  Analyzer)
 7. Flow Cytometer
 8. “Green top” heparin tubes
 9. “Purple top” tube
 10. CD 45 and 69 antibodies
Calibration/Quality Control: Normal 

calibration with calibration beads for the 
flow cytometer per the manufacturer’s 
recommendations. Gating was done on 
light scatter and CD 45.

Procedure: Whole blood was collected in 
“green top” tubes; 20 uL of a substance 
to be tested was added to 480 uL of 
whole blood and incubated at 37º C in a 
five-percent CO

2
 incubator for different 

lengths of time. At the appropriate time 
points 100 uL of the whole blood was 
aliquoted into a polystyrene tube with 
10 uL of each of the two antibodies 
and put in a dark area for 15 minutes. 
Then FACSlyse was added, and the 
tubes returned to a dark place for 15 
minutes. The cells were rinsed and re-
suspended in DPBS and analyzed later 
that day on a three-color BD Facscalibur 
Flow Cytometer, double gating on light 
scatter vs. CD 45 was used to separate 
leukocyte cell populations. See Figure 2.

Study Protocols Results

➤

115



94 TOWNSEND LETTER – DECEMBER 2006

➤

Examination of Immune Response Modifiers

Figure 2 – Culture Tube Numbering

Tube Numbers
1 & 2 .......................Negative Control
3 & 4 .......................Goldenseal
5 & 6 .......................Arabinogalactan
7 & 8 .......................Astragalus
9 & 10 .....................Maitake
11 & 12 ...................Reishi
13 & 14 ...................Whey
15 & 16 ...................RLC
17 & 18 ...................Colostrum
19 & 20 ...................Lactoferrin
21 & 22 ...................B-1,3-Glucan
23 & 24 ...................Echinacea
25 & 26 ...................+ Grans
27 & 28 ...................+ Monos
29 & 30 ...................+ Lymphs
31 ............................Time 0, Negative Control
25, 26 = positive control for Granulocytes
27, 28 = positive control for Monocytes
29, 30 = positive control for Lymphocytes

Odd numbered tubes will be tested at four hrs and the even numbered tubes at 
~18 hrs.

Note: 1) All band measurements are in mm’s.
 2) Anti-microbial bands are determined by reverse electrophoresis and 
  bactericidal testing (see above)

Figure 3 – Electrophoresis Gel Sample

Table 1 – This Table shows the main bands of RLC and 
known molecular weight ladder. Distances from the 

base of the well are measured in mm’s.

Reference Tris-Glycine 18%

 AiE/10 ColorBurst CB
 Anti-microbial Bands Bands MW’s kD

 11 7 210

 14 16 90

  19 65

  24 40

  25 30

 36 37 20

 41 44 13

 51 53 8

 56

Table 2 – Results of Electrophoresis Banding and Bactericidal Testing

 Band at 11 Band at 14 Band at 36 Band at 41 Band at 51 Band at 56

Echinacea NBP NBP NBP NBP NBP NBP

Goldenseal NBP NBP NBP NBP NBP NBP

Arabinogalactan NBP NBP NBP NBP NBP NBP

Astragalus NBP NBP NBP NBP NBP NBP

Maitake NBP NBP NBP NBP NBP NBP

Reishi NBP NBP NBP NBP NBP NBP

Whey NA NA NA NA NA NA

RLC A A A A A A

Colostrum A A NA NA NA NBP

Lactoferrin A A NBP NBP NBP NBP

B-1,3-Glucan NBP NA NBP NBP NBP NBP
NBP = No Band Present
A = Active bactericidal/bacteriostatic effect against Streptococcus Pyogenes at 1:21
NA = Non-active bactericidal/bacteriostatic effect against Streptococcus Pyogenes at 1:21
These results were further confirmed with microdensitometer readings. See Microdensitometer Evaluation.

Table 3 – Colony forming units per plate of reverse 
electrophoresed material when tested for bactericidal activity

 1:11 1:21 1:31 1:51

Echinacea TNTC TNTC TNTC TNTC

Goldenseal TNTC TNTC TNTC TNTC

Arabinogalactan TNTC TNTC TNTC TNTC

Astragalus TNTC TNTC TNTC TNTC

Maitake TNTC TNTC TNTC TNTC

Reishi TNTC TNTC TNTC TNTC

Whey TNTC TNTC TNTC TNTC

Positive Control 
 Original Source RLC 0 0 6 43

Cultured “RLC” 0 0 14 57

Colostrum TNTC TNTC TNTC TNTC

Lactoferrin TNTC TNTC TNTC TNTC

B-1,3-Glucan TNTC TNTC TNTC TNTC
TNTC = Too numerous to count, >300K colony forming units (CFU)

continued on page 96 ➤

116



TOWNSEND LETTER – DECEMBER 2006 95

Examination of Immune Response Modifiers
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Figure 5 – General stimulation effect on monocytes of the 
substances tested by flow cytometry.

Figure 6 – General stimulation effect on granulocytes of the 
substances tested by flow cytometry.

Figure 4 – General stimulation effect on lymphocytes of the 
substances tested by flow cytometry.
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➤

Examination of Immune Response Modifiers

Table 4 – Average Data Tables for 
General Immune Stimulation Results

 4 Hrs. 24 Hrs.
Lymphocytes
 RLC 33.06 24.69
 Lactoferrin 27.68 25.79
 Whey isolate 25.16 11.81
 Reishi 25.28 10.70
 Maitake 19.40 14.33
 Beta 1,3 Glucan 18.78 18.96
 Goldenseal 16.54 11.94
 Arabinogalactan 14.82 10.66
 Echinacea 13.82 15.22
 Colostrum 14.54 11.77
 Astragalus 13.72 10.27
 Positive Control 45.45 46.94
 Negative Control 11.91 10.48

Monocytes
 RLC 40.17 25.00
 Lactoferrin 37.83 26.92
 Whey isolate 35.79 28.87
 Reishi 32.42 25.82
 Maitake 27.85 29.96
 Beta 1,3 Glucan 22.03 25.49
 Goldenseal 20.05 18.02
 Arabinogalactan 19.49 40.88
 Echinacea 18.18 20.08
 Colostrum 12.96 14.97
 Astragalus 13.13 25.49
 Positive Control 75.64 75.74
 Negative Control 10.27 13.41

Granulocytes
 RLC 9.69 39.39
 Lactoferrin 7.24 8.41
 Whey isolate 6.85 12.92
 Reishi 6.50 18.26
 Maitake 6.44 9.05
 Beta 1,3 Glucan 6.40 8.88
 Goldenseal 6.26 9.54
 Arabinogalactan 5.46 30.06
 Echinacea 4.92 18.13
 Colostrum 4.77 9.03
 Astragalus 4.61 13.75
 Positive Control 54.39 91.86
 Negative Control 5.22 8.06
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