HOW TO REDUCE
VISCERAL FAT AND
DECREASE HUNGER

BY XANYA SOFRA, PH.D
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Testosterone & Cortisol - their inverse balance
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VIRTUAL GYM RESULTS
Testo Testo Normal . Cortisol Normal '
. Testosterone Cortisol pre Cortisol%
Gender Age Ethnicity  sterone sterone range s ( ) post range q
increase nmo ecrease
Pre (nmol/l) post (nmol/l) (nmol/l) (nmol/1) (nmol/l)

Male 36 Asian 14.75 17.3 8.64 - 29 17.28% 158 121 80 - 477.3 —-23.42%
Male 39  Caucasian 11.34 13.96 8.64 - 29 23.1% 182 144 80 - 477.3 -20.87%

Male 43  Caucasian 12.38 14.6 8.64 - 29 17.92% 219 198 80 - 477.3 -9.6%

Male 35 Asian 15.41 18.65 8.64 - 29 21.02% 143 138 80 - 477.3 -3.49%
Female 42 Asian 0.5 0.92 0.29-1.6 84% 185 162 80 - 477.3 -12.43%

Female 45 Indian 0.3 0.63 0.29-1.6 110% 198 183 80 - 477.3 -7.6%
Female 49  Caucasian 0.72 1.01 0.29-1.6 52.77% 129 112 80 - 477.3 -13.18%
Female 38 Caucasian 0.63 0.78 0.29-1.6 23.8% 173 129 80 - 477.3 —25.43%
Female 37 Asian 0.53 0.69 0.29-1.6 30.18% 256 231 80 - 477.3 —-49.76%
Mean Average Testosterone % Increase E2 1 +42.23% Mean Average Cortisol % Decrease —-18.42%

58]

Both testosterone increase and cortisol decrease remained within the normal range. Testosterone overall increase was +42.23%. Testosterone showed a mean
average increase of +20.15% increase for males and a mean average of +60.15% for females. Cortisol showed a mean average decrease of —18.42%.
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Table 5. Free T3 (triiodothyronine) and CRP (C-Reactive Protein)

Free T3 Normal Range: 2:30-4.20 pg/ml,, CRP Normal Range <1 mg/dL

Subject NO from Gender Age Medical Free T3 Free T3 Free T3 CRP PRE CRP Normal
Table 1 Condition PRE POST Normal mg/dL POST Range
DIABETES pg/mL pg/mL Range mg/dL mg/dL
pg/mL
12 Male 46y Diabetes 1.99 2.69 2.30-4.20 1.45 1.05 <1.00
13 Male 59y Diabetes 1.92 2.78 2.30-4.20 1.29 1.08 <1.00
14 Female 45y Diabetes 2.12 2.55 2.30-4.20 2.51 1.25 <1.00
Fatty Liver
15 Male 59y Diabetes 1.97 2.62 2.30-4.20 1.83 0.96 <1.00
16 Male 49y Diabetes 1.18 2.29 2.30-4.20 1.13 0.91 <1.00
17 Female 69y Diabetes 1.43 2.42 2.30-4.20 1.67 1.01 <1.00
Fatty Liver
18 Female 53y Diabetes 1.63 2.15 2.30-4.20 1.09 0.86 <1.00
19 Female 68y Diabetes 1.93 2.88 2.30-4.20 1.18 0.84 <1.00
Fatty Liver
20 Female 6ly Diabetes 2.23 2.37 2.30-4.20 1.94 0.95 <1.00
Fatty Liver
21 Male 55y Diabetes 1.47 2.26 2.30-4.20 2.23 1.03 <1.00
Subject NO from
Table 2
PREDIABETES
14 Female 33 Prediabetes 2.25 2.77 2.30-4.20 1.09 0.76 <1.00
15 Male 49y Prediabetes 5 e 7 2 2.58 2.30-4.20 1.59 1.05 <1.00
16 Male 69y Prediabetes 1.68 2.51 2.30-4.20 1.19 1.02 <1.00
17 Male 53y Prediabetes 1.99 2.89 2.30-4.20 2.42 1.25 <1.00
18 Female 68y Prediabetes 1.28 =5 2.30-4.20 1.98 0.99 <1.00
19 Female 49y Prediabetes 1.43 2.36 2.30-4.20 1.52 1.14 <1.00
20 Female 52y Prediabetes 1.53 2.14 2.30-4.20 1.75 1.03 <1.00
14 Female 33 Prediabetes 1.97 2.78 2.30-4.20 1.08 0.89 <1.00
32.22 45.29 28.94 18.07
Average Free T3 Pre & Post | 1.79 2.52 Average 1.61 1.00
BELOW Normal CRP Pre BELOW Improved
Normal & Post Normal
Free T3 Percentage Increase Average CRP Percentage
+40.78% Decrease -37.88%




SKELETAL MUSCLE MASS
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Mean Average % Increase for Skeletal Muscle mass 36.45%

GENDER SKELETAL MUSCLE MASS SKELETAL MUSCLE MASS SKELETAL MUSCLE
PRE POST MASS (SMM)

MALE

MALE

FEMALE

FEMALE

MALE

MALE

FEMALE

FEMALE

MALE

FEMALE

%
Increase

20.3%

27.39%

46.79%

57.64%

18.5%

30.27%

55.81%

45.45%

25.89%

48.35%
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GENDER

MALE

MALE

FEMALE

FEMALE

MALE

MALE

FEMALE

FEMALE

MALE

FEMALE

Mean Average IGF-1 % Increase. IGF-1

IGF-1 PRE

IGF-1 POST Normal
Range
(nmol/L)

IGF-1 INCREASE

25.85% WITHIN THE NORMAL RANGE

IGF-1%
Invcrease

15.08-32.5

16.86%

15.08-32.5

29.77%

11.25-28.8

27.06%

11.25-28.8

26.88%

15.08-32.5

26.22%

15.08-32.5

11.80%

11.25-28.8

32.91%

11.25-28.8

26.68%

15.08-32.5

27.60%

11.25-28.8

32.67%
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40.7%

Mean Average Triglycerides Decrease

Hih=mRED

TRIGLYCERIDES TRIGLYCERIDES TRIGLYCERIDES
PRE POST %
Decrease

MALE 2.90 1.23 <l.7 55%
MALE 2.34 0.94 <l.7 59.8%
FEMALE X 1.50 <l.7 40%
FEMALE X0 |.44 <l.7 28%
MALE 0.80 0.53 <l.7 33%
MALE 0.90 0.64 <l.7 41.1%
FEMALE QK¢ 0.60 <l.7 40%
S FA\R - 0.90 0.58 <l.7 35%

MALE 1.32 0.92 <l.7 30%

FEMALE &%) 0.54 <l.7 44.9%




VLDL (THE BAD CHOLESTEROL)
—_——————  DECREASE
JJEL [ P AR
8%

II Mean Average VLDL Decrease 71.8

VLDL PRE VLDL POST Normal VLDL CHOLESTEROL
Range %
(nmol/L) Decrease

1.48 0.24

MALE 83.78%

MALE 1.55 0.64 <l.6 58.7%

FEMALE 0.80 0.20 <l.6 15%

FEMALE 0.86 0.27 <l.6 68.6%

MALE 0.52 0.04 <l.6 92.3%

MALE 1.36 0.24 <l.6 82.35%

FEMALE 0.68 0.05 <l.6 92.64%

FEMALE 0.53 0.26 <l.6 50.9%

MALE 1.53 0.67 <l.6 56.20%

FEMALE .75 0.73 <l.6 58.28%




Table 4. PREDIABETICS
Triglycerides, High-Density Protein (HDL),
Presence of Fatty Liver on Sonography Reports Pre and Post Treatment.

Triglycerides Normal Range: > 150 mg/dL;
High-Density Lipoprotein (HDL) Normal Range: Men =60 mg/dL.; Women >60 mg/dL
High-Density Lipoprotein (HDL) At Risk: Men: < 40 mg/dL.;: Women < 50 mg/dL.

No Gender Age Medical Triglycerides Triglycerides Triglycerides HDL HDL HDL

Diagnosis mg/dL mg/dL mg/dL mg/dL mg/dL mg/dL

Pre Treatment Pre Post decrease Pre Post Increase
1 Female 43y Prediabetes 294 197 Improved 36 42 At risk

(abnormal)
2 Female 27y Prediabetes 192 126 Normal 36 48 At risk
3 Female 63y Prediabetes 155 117 Normal 45 47 At risk
- Female 24y Prediabetes 88 86 Normal 45 52 Normal
5 Female 30y Prediabetes 156 124 Normal 37 46 At risk
6 Male 15y Prediabetes 187 132 Normal 36 42 Normal
7 Male 58y Prediabetes 141 136 Normal 39.1 46.8 Normal
8 Male 46y Prediabetes 262 158 Improved 343 56 Normal
(abnormal)
9 Female 24y Prediabetes 186 148 Normal 41 58 Normal
10 Male 40y Prediabetes 178 137.6 Normal 34.8 45.4 Normal
11 Male 50y Prediabetes 169 142 .8 Normal 34.7 43.0 Normal
12 Male 39y Prediabetes 172 139.2 Normal 29.6 48.8 Normal
13 Male 3ly Prediabetes 159 122.4 Normal 26.6 53.4 Normal
14 Female 33 Prediabetes 163.6 134.8 Normal 39.3 67.2 Normal
15 Male 49y Prediabetes 158.9 128.3 Normal 34.7 53.1 Normal
16 Male 69y Prediabetes 184.6 148.9 Normal 294 54 Normal
17 Male 53y Prediabetes 176 146.8 Normal 39.2 51.6 Normal
18 Female 68y Prediabetes 154.7 129.6 Normal 47.2 58.5 Normal
19 Female 49y Prediabetes 154.6 121.7 Normal 47.4 52.5 Normal
20 Female 52y Prediabetes 189 138.5 Normal 46.2 57.9 Normal
TOTAL | 35204 2714.6 785.5 1023.2
AVERAGE | 176.02 135.73 39.25 51.16
HIGH Normal LOW Normal
H il = BRI  Average decrease in Triglycerides | -22.88 Average Increase in HDL 30.34

1= i E B




Fasting Blood Glucose: Normal <100 mg/dL. 3

Blood Glucose Postprandial (PP):

Normal < 140 mg/dL.;

Prediabetes — 100 - 125 mg/dL.3
Prediabetes — 140 - 199 mg/dL.3

Diabetes =126 mg/dL.
Diabetes = 199

mg/dL.
S G A Medical Blood Blood Blood Blood Blood Blood
Diagnosis Glucose Glucose Glucose Glucose PP Glucose PP Glucose PP
Post Tx Fasting Fasting Normal mg/dl. mg/dL. Normal < 140
mg. /dLlL mg/dL <100 mg/dL. Pre Tx Post Tx mg/dl.
Pre Tx Post Tx Post Tx Post Tx
1 ¥ 178 104 Prediabetic 260 185 Prediabetic
2 N 209 108 Prediabetic 230 125 Normal
3 N 131.7 99.15 Normal 290 183.2 Prediabetic
4 ¥ 177 106 Prediabetic 221 176 Prediabetic
s F 192 102 Prediabetic 248 ES Prediabetic
6 F 189 115 Prediabetic 224 163 Prediabetic
= N 178 109 Prediabetic 196 162 Prediabetic
S F 186 117 Prediabetic 197 126 Normal
o F 169 102 Prediabetic 243 178 Prediabetic
10 N 135 o2 Normal 218 156 Prediabetic
11 N 136 87 Normal 191 142 Prediabetic
12 N 134 o7 Normal 216.3 139 Normal
13 N 106.8 82 Normal 199 .9 133 Normal
14 F 186 117 Prediabetic 207.5 123 Normal
i1s N 188 119 Prediabetic 202 133 Prediabetic
16 N 141 99 Normal 125.6 144 Prediabetic
17 F 136 87 Normal 231.4 131 Normal
18 F 190 108.5 Prediabetic 212> 118 Normal
19 F 176 o2 Normal 209.8 o8 Normal
20 F 157.5 O98.5 Normal 204 103 Normal
21 N 194 107 Prediabetic 231 138 Normal
Total 3490 2148..15 4557.5 3031.2
Average 166.19 102.29 Normal 237.02 144 34 Normal
Percentage Of Blood Blood Blood PP
Glucose Decrease Fasting Glucose
Glucose -38.44°%% %% Decrease -39.1%%

BEPR SR HE ILE R o6

Decrease



Table 2 PREDIABETICS
Pre and Post Treatment Results on Insulin (Fasting and PP)

Insulin Fasting: Normal < 25 /ml Insulin Postprandial (PP): Normal <75
No Gender Age Medical Insulin Insulin Insulin Fasting Insulin PP Insulin Insulin PP
Diagnosis Fasting Fasting Normal mlU/ml PP Normal <75
mlIU/ml mlU/ml <25 mIU/ml Pre mlU/ml mlU/ml
Pre Post Post
1 Female 43y Prediabetes | 72 15.7 Normal 174.3 73.9 Normal
2 Female 27y Prediabetes | 25.8 8.7 Normal 136 74 Normal
3 Female 63y Prediabetes | 105 12.27 Normal 150 76.2 Normal
4 Female 24y Prediabetes | 34 21 Normal 139.9 71.8 Normal
s Female 30y Prediabetes | 27.4 18.5 Normal 241 24.6 Normal
6 Male 15y Prediabetes | 29 10.9 Normal 136.6 74.8 Normal
7 Male 58y Prediabetes | 50.4 24 Normal 246 68.4 Normal
8 Male 46y Prediabetes | 25.56 12.56 Normal 68.8 23.5 Normal
9 Female 39y Prediabetes | 48 24.9 Normal 69.7 72 Normal
10 Male 40y Prediabetes | 22.2 11.8 Normal 127.2 73.4 Normal
11 Male 53y Prediabetes | 23.8 14.6 Normal 102.8 96.8 Prediabetes
12 Male 3%y Prediabetes | 19.5 14.6 Normal 103.9 68.8 Normal
13 Male 3ly Prediabetes | 43.5 22.8 Normal 116.3 73.4 Normal
14 Female 33 Prediabetes | 41.9 18.6 Normal 109.3 68.4 Normal
15 Male 49y Prediabetes | 53.7 24.8 Normal 126.4 73.8 Normal
16 Male 69y Prediabetes | 35.8 274 Prediabetic 112.4 83.74 Prediabetic
17 Male 53y Prediabetes | 42.7 23.12 Normal 93.4 71.6 Normal
18 Female 68y Prediabetes | 53.6 28.9 Prediabetic 77.2 70.65 Normal
19 Female 49y Prediabetes | 42.8 234 Normal 81.4 72.5 Normal
20 Female 52y Prediabetes | 39.8 21.7 Normal 76.8 64.3 Normal
TOTAL | 836.46 380.25 2489.4 1376.59
AVERAGE | 41.823 19.02 NORMAL 124.47 68.83 NORMAL
PERCENTAGE OF INSULIN | FASTING PP
DECREASE | INSULIN % | -54.52% INSULIN % | -44.7%
b B i R f Iy 2 I DECREASE DECREASE
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TABLE 6
Pre and Post Treatment Results on BMI, Overall Fat, Visceral Fat, and Skeletal Muscle Mass (SMM)

Gender Age MEDICAL BMI BMI Overall Fat Overall Fat Visceral Visceral SMM SMM
CONDITION Pre Post Pre Post Fat Fat Pre Post
Pre Post

Female 46 Diabetes 39.2 36.2 446 36.8 35 24.8 22.1 29.4

Fatty Liver
Female 48 Diabetes 412 385 429 335 33 29 23.8 29.7

Fatty Liver
Male 44 Diabetes 06 382 34.9 24.6 29 26 345 473

Fatty Liver
Female 48 Diabetes 32,0 30.1 429 335 29 24 23.8 31.8

Fatty Liver
Female 45 Diabetes 29.1 25.1 34 28.7 31 27 20.7 26.3

Fatty Liver
B Fenale 24 Prediabetes 29.3 25.0 347 33 9.5 5 21.8 242
Male 40 Prediabetes 33.7 25.1 33.0 13.4 21 13.4 28.8 31.2
(s A 39 Prediabetes 36.2 32,0 41.1 37.4 18 14.5 36 389
I V- 31 Prediabetes 438 39.1 37.6 346 30 25 25.2 27.4
I M:le 46 Diabetes 39.2 24.6 423 25.6 24.7 10.8 289 39.4

M M- 59 Diabetes 36.5 289 379 316 323 16.4 26 41

Female 45 Diabetes 413 27.4 438 227 395 19.4 23.8 385

Fatty Liver
(13 A 59 Diabetes 34.2 24.8 36.9 25.8 354 22.8 28.9 412
(14 A8 49 Diabetes 374 29.5 413 225 29.3 18.3 35.7 96
Female 69 Diabetes 106 36.8 442 37.9 34.6 31.7 27.9 332

Fatty Liver
I Fenale 53 Diabetes 335 25.1 30.1 25.7 38.2 30.1 324 39.9
17 Female 68 Diabetes 40.7 36.1 93 39.8 374 33.8 30.2 39.7

Fatty Liver
Female 6l Diabetes 342 25.3 36.7 332 38 36.1 23.8 28.6

Fatty Liver
(19 A 55 Diabetes 36.7 26.4 38.7 29.6 335 232 27.9 39.4
(20 B 33 Prediabetes 36.8 225 39.2 21.3 25.3 9.4 32.5 432
(21 A 49 Prediabetes 35.9 24.6 39.4 18.4 24.3 8.5 35.4 483

69 Prediabetes 382 33.7 39.6 31.5 283 24.6 314 37.8
53 Prediabetes 372 30.3 40.2 29.3 36.2 30.6 293 36.7
68 Prediabetes 357 294 33.6 314 373 329 30.8 342
49 Prediabetes 353 254 374 21.5 27.6 10.8 389 47.2
52 Prediabetes 36.1 29.6 36.5 283 29.7 253 37.5 41.3

239 47.3 24.1 284 12.3 24.6 42.8
793.6 1013.5 775.7 815.5 585.7 782.6 1001.2
MEAN AVERAGE 294 389 28.73 30.20 21.69 28.98 37.1
MEAN AVERAGE OVERALL MEAN VISCERAL FAT ALY = 48

MEAN OVERALL BMI DECREASE: FAT DECREASE % DECREASE % MEAN SMM % INCREASE

-1.5 -26.14% -28.17% [N A G il e 2L +28.02%

Prediabetes



Table 2. Blood Test Results on C-reactive protein (CRP) and Cortisol CRP: <1.0 mg/dL. Low cardiovascular risk according to AHA/CDC CRP: 1.0-3.0 mg/dL

Average cardiovascular risk according to AHA/CDC CRP: >3.0-10.0 mg/dL High cardiovascular risk according to AHA/CDC

Age Medical History BMI CRP CRP Normal  Cortisol Total, Cortisol Normal
PRE PRE POST Range Serum Total, Serum  ug/dL, POST Range
mg/dL mg/dL mg/dL ug/dL, PRE ug/dL
m 56 Diabetes 1.56  1.02 <1.00 18.44 15.66 3.09-25.0
) 32.6
Fatty Liver
m 52 Prediabetes e 1.09  1.06 <1.00 21.89 20.12 3.09-25.0
Fatty Liver i
m49 Hypertension - 231 I1.15 <1.00 24.98 18.47 3.09-25.0
Hypothyroidism i
m 63 Hypertension s 1.93  1.06 <1.00 23.43 21.98 3.09-25.0
Fatty Liver i
51 Prediabetes .43 1.22 <1.00 18.4 15.34 3.09-25.0
Hypertension 34.2
Hypothyroidism
55 Prediabetes .64 1.0l <1.00 19.33 14.75 3.09-25.0
Fatty Liver 354
Hypothyroidism
48 Prediabetes .04 0.86 <1.00 9.67 823 3.09-25.0
Fatty Liver 30.9
Hypothyroidism
m 6l Hypertension . 1.08 0.74 <1.00 14.76 10.65 3.09-25.0
Fatty Liver i
Female = [EB Heart Disease 29.5 1.84 0.98 <1.00 17.22 13.95 3.09-25.0
58 Prediabetes 211 1.03 <1.00 21.28 17.24 3.09-25.0
Fatty Liver 33.8
Hypothyroidism
mg/dL ug/dL
=)
Mean Average CRP % Decrease. -36.87 mg/dL. Bz i E g b

RIE NV Mean Average Cortisol %Decrease. -17.47% mg/dL



Age

Gender/

F/56

F/52

F/49

F/63

F/51

F/55

F/48

F/61

F/46

F/58

Table 3. Blood Test Results on Creatinine and Bilirubin

Medical History ea 2 ea : Creatinine B
e y Normal
PR PO Range
a/d a/d mg/dL
Diabetes 0.94 0.5-1.10
Fatty Liver
Prediabetes O 0.8 0.5-1.10
Fatty Liver
Hypertension O 0.5-1.10
Hypothyroidism
Hypertension 0.96 0.5-1.10
Fatty Liver
Prediabetes 4 O 0.5-1.10
Hypertension
Hypothyroidism
Prediabetes 04 O 0.5-1.10
Fatty Liver
Hypothyroidism
Prediabetes 0.9 0.8 0.5-1.10
Fatty Liver
Hypothyroidism
Hypertension 8 0.98 0.5-1.10
Fatty Liver
Heart Disease 0.8 0.5-1.10
Prediabetes 96 0.5-1.10
Fatty Liver
Hypothyroidism
i % 1 ).6 /¢ Z e body 2
[ ] J (] [ ]
u 0 1 D .C s J - - 0

mg/dL

Bilirubin
Normal
Range

0.3-1.2

0.3-1.2

0.3-1.2

0.3-1.2

0.3-1.2

0.3-1.2

0.3-1.2

0.3-1.2

0.3-1.2

0.3-1.2
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Diabetic Patient with back Pain and Fatty Liver. Measures: Sonogram, Blood
Test, Measuring tape, Tanita Scale, Self Reports

BEFORE AFTER

Real Age: 43 y.o. female METABOLIC AGE 32
Severe Obesity FAT% 25.8

FAT 36.5 %

Diabetic Status: On Oral Drugs

On Insulin HbAlc- 10.8 HbAlc - 7.8

Visceral Fat Evidence Sonography NO FATTY LIVER
Reports: Fatty Liver

Lower Back Pain NO BACK PAIN
Weight: 92.2 Kg Significant Weight Loss
83.7 KG
Measurement: Umbilicus: | | Icm Significant Improvement: | 00cm
Measurement: Significant Improvement:100cm

Lower Abdomen: | |5cm




Before After 1 5 Treatments



49 Year old Patient suffering from Insulin Resistance and
Diabetes. Measures: Sonogram, Tanita scale, Blood
Test, Measuring Tape, Self Reports

Before Feament ANes treatmen
Welgnt (xq) 758 672
Fa% 35 258
Upper abdomenicm) g7 &
Umbicus (cm) 100 &
Lower abdomen (om) 105 %
Insuin-F astingmiUin) 258 87
insuin PP (miLimi) 1% 14
Trgycerides (mqid) 2 197
HDLImg/) qood choletser % @

Back pain Lower Back pain ++¢  Signifcant decrease In back pain
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Unouned antiviralimmunicy in COVID-19 revealed by

temporal cype Vil interferon patterns and flu
comparison

Abstract

A Contral Paradigm of svesunity s that INterferon (5 N) mediated sntveral Eapanees procese
Pro inflammatory 0nes. CERIMLZING host PIOtection amd miskmiring coBateral damage ¥
1here, we report that for coronanirus discane 2009 (COVID 19) this paradigm does not apply
Dy imvestigating temporal IF N 3nd inflammatory Cytokine patterna in 12 moderate to wvere
patients with COVID 19 hoapitalized for pneumonia and longitudimally followed for the
development of respiratory Tafurc and desth. we revesd that IF N A snd type 1 1IN production

were bt h diminished and defayed. induced ondy in 8 (rection of patkents as they Beoame

Eratures we v y 1 pathencs wiho s eadib
INaMMatsan By COMPIrILan. @ 16 Pathent s with influensa (Mu) howpit alized for preumonis
with similar clinkcopathological charactercics to thowe of COVID- 19 and 24 nonhospialized
Patkents with flu with milder sympcoma, IFN-A and type | I N were robusdly Induced earlier. at
higher kevels and inde pendently of dhe 3sc severity. wherean pro inflamenatory <ytokines
were omly scutely produced. Notably. higher I N-A concemtration in patients with COVID 19
correlated with bower viesd load in bronchisl g stes and faster viesl clearance and » higher
N A 1o typee 1IEN ratso correlated with wrgsoved outcome Tor critecsily il petiomts. Moreover
s with COVED 19 cow retated with longer hospit shie st bon
© OF <1 b ol e s arval sreow € alily Cwmvegna 0 M, These dits gaobe Lo an
SPnae b COVIED 59, Gt 1t e 11 ot F ottt Vil forese e

s anvd respir atory Falhure

Highlights

+ Immunotherapy, as a viable approach to curtail COVID-19, could be
done through:

« Active immunization by vaccines or direct interferon administration;
« Passive immunization by convalescent plasma or synthesized antibodies;
. omodulatory drugs such as JAK inhibitors and corticosteroids.

« Immunotherapy should be adapted to the patient condition and disease

stage.

Abstract

COVID-19, the disease induced by the recently emerged severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), has imposed an unpredictable burden on
the world. Drug repurposing has been employed to rapidly find a cure; but despite

great efforts, no drug or vaccine is presently available for treating or prevention of
COVID-19. Apart from antivirals, immunotherapeutic strategies are suggested
considering the role of the immune response as the host defense against the virus,

and the fact that SARS-CoV-2 suppresses interferon induction as an immune

evasion strategy. Active immunization through vaccines, interferon administration,

passive immunotherapy by convalescent plasma or synthesized monoclonal and
polyclonal antibodies, as well as immunomodulatory drugs, are different
immunotherapeutic approaches that will be mentioned in this review. The focus

would be on passive immunotherapeutic interventions.

Interferons might be helpful in some stages. Vaccine development has been
followed with unprecedented speed. Some of these vaccines have been advanced to

[ Opan Accass | Review |
Type | Interferons in COVID-19 Pathogenesis

by 2} Enrico Palermo ! 2} Danilele Di Carto ' ** 2} Marco Sgarbanti 2 %75 ang ) John Hiscot

' Ismnso Pastewr ltalia—Cenci Bologre Foundation, Viale Regina Elena 291, 00161 Rome, italy
? Department of infectious Diseases, Istiuto Superiore di Sanitd, 00161 Rome, Italy
" Authors 1o whom COmespandence should be addressed

Academic Ediors: Alessandra Sorlani and Alessandra Zingoni
Biology 2021, 10(9), 829; htps:Ndolorg/10.3390/biology 10090829
Recelved: 2 August 2021 / Revised: 21 August 2021 / Accepted: 23 August 2021 / Published: 26 August 2(
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Simple Summary

The innate antiviral immune response is essential 10 Imit virus replication at earty stages of infection, thus preven
and pathogenesis. Nevertheless, viruses have evolved different strategies 10 evade innate immune control. In this
descride recent findings delineating the relationship between SARS-CoV-2 and type | IFN response in vitro and r
current studies using IFN-based therapy for COVID-19 treatment

Abstract

Among the many activities atiributed to the type | interferon (IFN) multigene family, their roles as mediators of the
response have emerged as important components of the host response 1o Severe Acute Respiratory Syndrome C
(SARS-CoV-2) infection. Viruses likewise have evolved multiple immune evasion strategies 1o cioumvent the hos
response and promote virus propagation and dissemination. Therefore, a thorough charactenzation of host-virus
esserial 10 understand SARS-CoV-2 pathogenesis. Mere, we summarize the virus-medisied evasion of e IFN ¢
the viral funclions Invaived, the genetic basis of IFN production in SARS-CoV-2 infection and the progress of clirn

designed 10 utitze type | IFN &3 & potential thecapeutic 100l View Full-Text
Koywords: type | IFNs. innate immunity; SARS-.CoV.-Z. COVID-19
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COVID-19 appears to use mutations adaptively, in the service of its survival
and expansion. It circumvents the errors accumulated by random amino
acid switches that eradicated previous coronaviruses. To date the
infectiousness of this pandemic is exponentially increasing, evolving into
even more elusive pernicious variants. By apprehending the ACE2 receptors
to contaminate human cells, COVID-19 neutralizes our primary anti-
inflammatory and anti-fibrotic defences. The body counterattacks by
unleashing chemokines, interleukins, leukocytes, TNF, CSF but COVID-19
has a strategy: First, it overwhelms the innate response, then it manoeuvres
to avoid exposure by inhibiting the adaptive mechanisms of viral
recognition. Undetected, COVID- 19 multiplies, while the immune system is
blindly shooting in the dark, ravaging the vital organs of the host that is
fatally injured by the cytokine storm. Vaccines' safety and effectiveness is
evaluated along with new therapeutics. The focus is on COVID-19
susceptibility factors, hormonal imbalance, elevated glucose and lipids,
obesity, and the male gender. Preventive methods designed to empower
immunity are explored.

Dr. Xanya Sofra, Ph.D Neurophysiology, UK / Ph.D

Clinical Psy NYC, USA.She is an award-winning
international speaker, author of several scientific
articles, and the inventor of anti-inflammatory
nanotechnology for fitness and bio-repair. Her
research explores cellular networks, and the dynamics
of moleculal mechanisms involved in time reversal.
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Xanya Sofra

Checkmate by a Protean
Invisible Enemy
COVID-19: The Danger Within
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Biomedical Research and Therapy
VCAM] Mesenchymal stem cells accelerate liver regeneration in acute liver failure
, ‘ e e I o

Blood Stream
VLA-4 2 >

MSCs Q S-Met Homing mechanism 3 9

LCO&47r\

» Hepatochytes repair



http://www.bmrat.org/index.php/BMRAT/article/view/498
http://www.bmrat.org/index.php/BMRAT/article/view/498

MECHANISM
OF ACTION

Anti-fibrotic
TGFB1, TGFBR2, col1Al,
col3A1, HGF, MMP1, MMP2,
MMP9, TIMP1, miR-199-3p,
miR-151-5p

Pro-Angiogenic
VEGF, IGF-1, HGF, PDGF, IL6

Anti-inflammatory
TGF-B1, IL6, PGE2, HGF, IFNy,
IL10, IL4, TNFa, GILZ,
IDO/INOS, TSG-6, IL1-RA, HO-
1, TNF-R1

CLINICAL
MANIFESTATIONS

FIBROSIS
Skin fibrosisand

sclerodactylia, idiopathic
pulmonary fibrosis,
digestiveinvolvement

VASCULOPATHY
Raynaud's phenomenon,
digital ulcer, renal crisis

PAH, telangiectasia,

AUTOIMMUNITY
auto-antibodies,
immune cell infiltration
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Table 1. Blood Test Results on ALT (SGPT), AST (SGOT), ALP and Albumin
ALT Normal Range: 0-32 IU/L

AST Normal Range: 0-40 IU/L

ALP Normal Range: 44-121 IU/L

Albumin Normal Range: 3.8-4.8

Gender
Age

Medical History

[Albumin Albumin
g/dL g/dL
[Pre Post

F/64

Fatty Liver
Prediabetes

3.0 3.9

F/58

Fatty Liver
Prediabetes

34 25

39 28

92

3.4 43

F/59

Fatty Liver
Prediabetes

33 26

41 30

87

3.1 4.1

F/54

Fatty Liver
Prediabetes

36 23

39 29

105

3.6 42

F/62

Fatty Liver
Prediabetes

29 22

41 26

112

3.2 4.0

M/54

Fatty Liver
Prediabetes

27 19

40 22

106

3.3 43

M/57

Fatty Liver
Prediabetes

32 21

36 24

98

3.5 4.0

M/59

Fatty Liver
Prediabetes

31 26

38 31

102

3.1 3.9

M/60

Fatty Liver
Prediabetes

27 22

39 18

121 104

3.7 3.9

M/55

Fatty Liver
Prediabetes

33 25

42 29.

118 105

3.3 4.0

Mean Total

31 233

393 26.8

117 100

3.32 4.06

ALT Average Decrease:
-24.83%

AST Average Decrease:
-30.407%

ALP Average Decrease:
-14.529%

Albumin E[ﬁ H

Average Increase:
+%22.289

Value of t=

-8.724

The value is p=0.00001
Significance: p<0.0001

Value of t=

-8.83

The value is p=0.00001.
Significance: p<0.0001

Value of t=
-10.8912 The value is

p=0.00001.
Significance: p<0.0001

Value of t=+9347886
The value is p<0.00001.
Significance: p<0.00001




Bilirubin Normal Range: 0.3-1.2 \mg/dL

Table 2. Subjects results on Creatinine and Bilirubin & Ultrasonography Results
Creatinine Normal Range: 0.5-1.10 mg/dL

-19.67% mg/dL

Gender/ Medical History Creatinine Creatinine Bilirubin PRE | Bilirubin POST Ultrasonography
Age Serum Serum mg/dL mg/dL Results
PRE POST
mg/dL mg/dL
F/64 Prediabetes 1.35 0.94 1.13 1.09 Significantly Improved Liver
Fatty Liver
F/58 Prediabetes 1.23 0.87 1.29 1.18 Normal Liver
Fatty Liver
F/59 Prediabetes 1.26 1.05 1.23 1.14 Normal Liver
Fatty Liver
F/54 Prediabetes 1.33 0.96 1.75 1.19 Normal Liver
Fatty Liver
F/62 Prediabetes 1.25 1.02 1.21 1.15 Significantly Improved Liver
Fatty Liver
M/54 Prediabetes 1.13 1.01 1.27 1.19 Normal Liver
Fatty Liver
M/57 Prediabetes 1.16 0.82 1.23 1.12 Normal Liver
Fatty Liver
M/59 Prediabetes 1.18 0.98 1.41 1.15 Significantly Improved Liver
Fatty Liver
M/60 Prediabetes 1.11 0.87 1.22 1.17 Normal Liver
Fatty Liver
M/55 Prediabetes 1.96 1.23 1.47 1.20 Normal Liver
Fatty Liver
MEAN TOTAL | 1.22 mg/dL | 0.98 mg/dL 1.321 mg/dL I 1.158 mg/dL
Mean Average Creatinine % Decrease | Mean Average Bilirubin % Increase

-12. 33% mg/dL

Value of t=-59420

The value is p=0.00011. Significance: p<0.001

Value of t=-3.1911
The value is p=0.00549.
Significance: p<0.01




Our Results on Fatty Liver
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Table 3. TYPE 2 DIABETICS

Triglycerides, High-Density Protein (HDL),
Presence of Fatty Liver on Sonography Reports Pre and Post Treatment.

TWENTY VIRTUAL GYM TREATMENTS|

Triglycerides Normal Range: > 150 mg/dL;

High-Density Lipoprotein (HDL) Normal Range: Men >60 mg/dL; Women >60 mg/dL

High-Density Lipoprotein (HDL) At Risk: Men: < 40 mg/dL.;: Women < 50 mg/dL.

No Gender Age Fatty Triglycerides Triglycerid Triglycerid HDL HDL (HDL)
Liver mg/dL cs cs mg/dL mg/dL mg/d
Post on Pre mg/dL mg/dL. Pre Post Increase
Sonograp Post decrease
hy
Reports
1 Female 45y [Diabetes No fatty 203 158 Improved 32 39 Improved
Fatty liver liver (abnormal) at risk
2 Female 46y [Diabetes No fatty 287 176 Improved 32 39 Improved
Fatty Liver liver (abnormal) at risk
3 Female 48y [Diabetes No fatty 266 147 Normal 29 41 Improved
[Fatty Liver liver at risk
3 Male 44y [Diabetes No fatty 283 189 Improved 30 35 Improved
liver (abnormal) at risk
5 Female 45y No fatty 225 179 I Improved 33 40 Improved
liver (abnormal) at risk
6 Female 47y No fatty 237 188 Improved 31 41 Improved
liver (abnormal) at risk
7 Female 45y No fatty 228 134 Normal 34 58 Normal
liver
8 Female 45y No fatty 214 138 Normal 28 51 Normal
liver
9 Female 68y No fatty 198 122 Normal 31 59 Normal
liver
10 Female 61y No fatty 219 112 Normal 28 52 Normal
liver
11 Male S5y No fatty 223 106 Normal 24 66 Normal
liver
12 Male 69y Diabetes 215 158 Normal 35 47 Improved
at risk
13 Male 46y Diabetes 230 176 Improved 28 37 Improved
(abnormal) at risk
14 Female 52y Diabetes 196.7 147 Normal 47.6 53 Normal
15 Female 49y Diabectes 193 189 Normal 34.5 38 Improved
at risk
16 Male 45y Diabetes 212 179 Normal 41 45 Improved
at risk
17 Male 72y Diabetes 197 188 Normal 26 38 Improved
at risk
18 Male 59y Diabetes 202 134 Normal 31 62 Normal
19 Male 49y Diabetes 197 138 Normal 44 71 Normal
20 Male 57y Diabetes 192 122 Normal 37 61 Normal
21 Male 55y Diabetes 199 112 Normal 42 68 Normal
TOTAL 4616.7 3298 698.1 1041
219.84 157.04 Improved 33.24 49.57 Improved
AVERAGE HIGH Improved LOW Improved
% OF TRIGLYCERIDES DECREASE “%e OF HDL
-28.56% INCREASE | +49.12%




Gender
Age

F/64

F/58

F/59

F/54

F/62

M/54

M/57

M/59

M/60

M/55

Mean Average

Medical History

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Table 3. Blood Test Results on TG,VLDL and CRP
TG Normal Range: 0-149 mg/dL

VLDL Normal Range: 5-40 mg/dL
CRP Normal Range: 0-10 mg/L

TG TG
mg/dL mg/dL
Pre Post
195 146
193 147
167 123
156 129
178 134
188 139
183 141
191 146
172 132
159 15
17822 135.2
TG % decrease:
-24.130%

Value of t=-7.43 |

The value is p=0.00002. Significance:

p<0.000

VLDL VLDL
mg/dL mg/dL
Pre Post
45 32

43 35

41 34

38 31

48 36

40 29

4 32

37 28

39 29

43 32
41.6 31.8
VLDL % decrease:
-23.55%

Value of t=-9.175
The value is p<0.00001. Significance:
p<0.00001

CRP CRP
mg/L mg/L
Pre Post
14 9

12 7

I 8

12 9

15 10
13 8

15 9

10 7

I 8

13 9
12.6 8.4
CRP % decrease:
-33.333%

Value of t=-11.698
The value is p<0.00001. Significance:
p<0.00001



Gender

Age

F/64

F/58

FI/59

F/54

F/62

M/54

M/57

M/59

M/60

M/55

Medical History

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Mean Average

TABLE 5. BLOOD TEST RESULTS ON CORTISOL (F), TESTOSTERONE (T) AND MUSCLE MASS (MM)

Cortisol
Pre

481

455

462

449

396

476

451

479

478

429

455.6

Cortisol % decrease:
-28.687%

CORTISOL NORMAL RANGE MEN AND WOMEN: 80-477 NMOL/L
TESTOSTERONE NORMAL RANGE MEN: 10-35 NMOL/L
TESTOSTERONE NORMAL RANGE WOMEN: 0.5 - 2.4 NMOL/L
MUSCLE MASS MALE AND FEMALE AGES 54-64: AVERAGE; 33-55

Cortisol

Post

319

247

325

354

286

368

312

347

366

325

3249

Value of t=-14.01212.190

The value is p<0.00001 Significance: p<0.00001

T Pre

04

0.6

0.5

0.8

0.7

11.99

12.89

11.92

12.12

14.7

6.36

Testosterone % INCREASE:

+50.04%
Value of t=+3.786

The value is p=0.00215 Significance: p<0.01

T Post

1.27

1.26

1.38

1.44

1.22

18.54

19.33

17.62

17.57

20.33

9.996

LOW: <33 HIGH:>55

MM MM
Pre Post
24 36
29 38
26 40
25 39
23 42
29 49
30 51
29 46
26 38
31 52
27.2 43.1
Muscle Mass % INCREASE:
+58.45%

Value of t=+11.746
The value is p<0.00001 Significance: p<0.00001



Gender

Age

F/64

F/58

F/59

F/54

F/62

M/54

M/57

M/59

M/60

M/55

Mean Average

Medical History

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

Fatty Liver
Prediabetes

BMI
Pre

342
335
304
323
30.8
31.6
311
324
31.2

324

319

BMI % decrease:
-19.09%

BMI

Post

26.5

259

247

26.6

24.9

25.7

24.8

274

26.3

253

2581

TABLE 4. BMI, BMR AND VAT
BMI NORMAL RANGE MEN (DEPENDING ON WEIGHT AND HEIGHT): 1-24
BMI NORMAL RANGE WOMEN (DEPENDING ON WEIGHT AND HEIGHT): 1-23

BMR
Pre

920

1005
1156
1098
953

1167
1249
1055
1012

1179

1079.4

BMR% INCREASE:
+49.650%

BMR NORMAL RANGE MEN: 1600-1800 CAL/ PER DAY.
BMR NORMAL RANGE WOMEN: 1550. CAL/PER DAY
VAT (RANGES FROM 1-59) NORMAL RANGE: I-12

BMR

Post

1490

1510

1499

1620

1457

1663

1833

1692

1757

1633

1615.4

VAT
Pre
39
33
51
39
42
48
35
39
41

43

41

VAT % decrease:
-33.41%

VAT

Post

27

21

32

23

29

31

26

28

27

29

27.3

Value of t=-14.012

The value is p<0.00001. Significance:

p<0.0000|

Value of t=+15.685
The value is p<0.00001 Significance:

p<0.0000|

Value of t=-12.064

The value is p<0.00001 Significance:

p<0.0000|
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Table 6. Blood Plasma Results on Leptin and Ghrelin for each subject. BT - RN, AR

Gender  Age Ethnicity Leptin pre Leptin post Normal range % increase Ghrelin pre Ghrelin post Normal range % decrease

ng/mL ng/mL ng/mL ng/mL pg/mL pg/mL pg/mL pg/mL

Male 36 Asian 3.69 3.98 1.2-95 7.86% 687 602 520 - 700 12.37%
Male 39 Caucasian 4.43 498 1.2-95 9.78% 695 634 520 - 700 8.77%
Male 43 Caucasian 5.62 6.22 1.2-95 10.68% 598 552 520 - 700 7.69%
Male 35 Asian 6.15 6.83 1.2-95 11.05% 629 587 520 - 700 6.68%
Female 42 Asian 9.16 9.74 4.1-25.0 6.33% 577 542 520 -700 6.06%
Female 45 Indian 5.23 6.09 4.1-25.0 16.44% 659 613 520 - 700 6.99%
Female 49 Caucasian 7.22 8.17 4.1-25.0 13.15% 644 617 520 - 700 4.19%
Female 38 Caucasian 12.34 13.22 4.1-25.0 7.13% 569 536 520 - 700 5.79%
Female 37 Asian 11.38 13.08 4.1-250 14.93% 499 461 520 - 700 7.62%

Mean Average Leptin Increase +10.82% Mean Average Ghrelin Decrease -7.35%

There was an inverse relationship between leptin and ghrelin where leptin significantly increased and ghrelin significantly decreased within the normal
range. Mean average percentage leptin increase was +10.82% and ghrelin decrease was —7.35%.
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OPTIMAL CHOLESTEROL

- [ T Value- | p+ " :
Mean S° =SS/df Value: Probability Comments
VLDL+ -1.192 031 -9.35¢ <0.00001= | P<0.00001= VLDL was-
25 HA /20 Reduced by -
PMD 41.59%"
Triglycerides® | -1.25¢ 0.61- -6.94 <0.00001~ | P<0.00001= Triglycerides were
25 HA /40 reduced by -31.96
PMD
HDL" 9.34 23.66 10.52 <0.00001= | P<0.00001= HDL was-
30 PMD* increased by +19%:"
METABOLISM INCREASE = RESULTS DO NOT REBOUND
Free T-3¢ 0.93 0.13¢ 11.620 <0.00001= | P<0.00001= Free T3 was
45 HA /10 increased by
PMD +41.07% WNR™




BODY SCULPTING FITENESS INCREASE

VISCERAL FAT, OVERALL FAT, BM| DECREASE BMR, SMM, IGF-1 INCREASE
VAT35HA/+ | -4.68 71.12 -13.6 <0.00001= | P<0.00001 | VAT decreased by
60 PMD | | -21.95%
Overall Fat -4.98 6.43 -13.882 | <0.00001= | P<0.00001 Overall Fat
50 PMD decreased by -
| | | | | | | 13.42% |
BMI 60 PMD" | -2.3 1.28 -15.732 | <0.00001= | P<0.00001 BMI decreased by |
-10%
BMR 91,6 3782.04 4.71: 0.000552 | P<0.001 ' BMR increased by
10 HA | | | | - 191.60% ]
SMM +4.3 0.45 +13.492 | <0.00001= | P<0.00001 SMM ncreased by |
35HA/ 15 +40.7%
IGF-1 <0.00001= | P<0.00001 IGF-1 increased by
35HA , +19.68

BMR: BASAL METABOLIC RATE: BODY BURNS MORE CALORIES WHILE YOU ARE SLEEPING / TURN CLOCK BACK TO YOUTH




Albumin
Average Increase: +%22.289

Value of t=1+9347886
The value is p<0.00001.
Significance: p<0.00001

NO FATTY LIVER LIVER REPAIR DUETO:

|. SIGNIFICANT VISCERAL FAT REDUCTION

2. LIVER REPAIR BY THE ADIPOSE TISSUE STEM CELLS — MSCs & HEPATOCYTES

ALT Average Decrease: -24.83%

AST Average Decrease: -30.407

ALP Average Decrease: -14.529

(p<0.001) (p<0.0001) (p<0.01)

Creatinine’! | -0.24 - 0.04 4060 | 0.001430 | P<0.01 ' Creatinine

10 PMD decreased by -

i | | | 19.67% WNR
CRP - -0.59 0.16 4720 | 0000550 | P<0.001 CRP decreased by
10PMD -36.87% WNR




Diabetes

-

Blood Glucose | -61.88“ 7675.120 -8.11¢ <0.000012 | P<0.00001= | 50% normal after:
Fasting 15 D= 12 treatments®
Blood Glucose | -63.07- 7353.79¢ -8450 <0.00001= | P<0.000012 | 33% normalafter 1o
PP 12 treatments™
15D
Prediabetes
Insulin Fasting* | ¢ ‘ . 00% normal after |
‘ 5961472 | =297 | 0.01031= | P<0.01"
20PD- -30.71¢ 2 treatments”
Insulin PP . , | 00% normal after
~12943 | 18065.62% | ~7.200 | 0.00009 | P<0.0001:
20PD- 2 treatments”




STRESS REDUCTION

ENERGY INCREASE / FAT REDUCTION

Cortisol’ -18.26¢ 142,98 -6.66° <0.000012 | P<0.000012 | Cortisol decreased
35HA- by «
| | -13.08% WNR=
Testosterone« | 2.9 4.6 6.05¢ <0.00001= | P<0.00001= | Testosterone °
35 HA- increased by +43%
— A | WNR
HUNGER REDUCTION / NO CRAVINGS = RESULTS DO NOT REBOUND
Leptin® 1.82c 2.68c 4980 0.00004 P<0.0001= Leptin increased
10 HA /10 by +13.41% WNR"
PMD"
Ghrelin« -43.550 962.79 -6.28c <0.00001= | P<0.00001< Ghrelin decreased:
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A SCIENTIST has invented 2 groups. This makes the Gssue contract
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becasse people can feel tired if they
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Keepoug trim wiohow! ihe effort of e xavctve. the Arasyy waltn, sdready wred in Desuty salvws, conld b pot 10 work in heonpwrals to lowe the wavebes of Medeididen patisna

Fighting the flab without sweat

used to return streagth (o the elderly

and those who suffer from multiple
selerosis.

His nlece, Angela Sylvester, a
qualified nurse, regularly uses Arasys
on four ME sufferers who are unable
o exercise. She claims they all report

“One of the ladies used 1o be a
fitness instructor, bet because of her
condition she caasot work out any
more,” says Sylvester. “she benefits
from being able to stay trim and exer-
clse muscies that would otherwise be

wse and is keen o talk with clinics and
hospitals that believe they could help
him tallor the system for individeal
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Biochemical Society Transactions

Stretch and force generation induce rapid hypertrophy and myosin isoform gene
switching in aduilt skeletal muscle
Geoffrey Goldspink, Andrew Scutt, Jane Martindale, Thomas Jaenicke, Lucien Turay and Gerald-F. Gerlach
Unit of Molecular and Cellular Biology, The Royal Veterinary College, London University, Royal College Street,
London NWI 0TU, UK.

Summary

Using electrical stimulation to control force genera-
tion and limb immobilization to alter the degree of
stretch, we have studied the role of mechanical
activity in inducing hypertrophy and in determining
fast and slow muscle fibre phenotype. Changes in
gene expression were detected by analysing the
RNA in hybridization studies employing cDNA
probes specific for fast and slow myosin heavy
chains and other genes. As a result of overload in
the stretched position, the fast contracting tibialis
anterior muscle in an adult rabbit is induced to syn-
thesize much new protein and to grow by as much
as 30% within a period as short as 4 days. This very
rapid hypertrophy was found to be associated with
an increase of up to 250% in the RNA content of
the muscles and an abrupt change in the species of
RNA produced. Both stretch alone and electrical
stimulation alone caused repression of the fast-type
genes and activation of the slow-type genes. It
appears that the fast-type 1IB genes are the default
genes, but that the skeletal slow genes are expressed
as a response to overload and stretch. These find-
ings have implications as far as athletic training and
rehabilitation are concerned.

Introduction

Muscle is a tissue in which gene expression is regu-
lated to a large extent by mechanical signals. Mam-
malian muscle consists of populations of
slow-contracting, oxidative fibres and fast-contract-
ing fibres which are characterized by different pro-
tein isoforms. Therefore, post-natal growth and the
differentiation into the fast type or the slow type of
fibres must presumably involve the regulation of
expression of different subsets of genes. Here we
have focused on the expression of myosin heavy
chain genes and their response to mechanical
stimuli.

The intrinsic velocity of contraction ( V. ) of
muscle fibres is related to the specific activity of
their myosin ATPase [1]. Myosin is a double mole-
cule that consists of two heavy chains each of about
220 kDa. The actin-attachment site and the ATPase
site are located in the S1 region (head of the myosin

Abbreviation used: TA, tibialis anterior.

molecule) of each heavy chain. Associated with
the S1 fragment are smaller polypeptides called
light chains which are believed to modulate the
cross-bridge ATPase activity [2). Subtypes of fast
muscle fibre have been identified histochemically
and these may exist because of different combina-
tions of myosin heavy and light chains and different
mitochondrial content. Slow fibres differ in several
ways from fast fibres in that they have many more
mitochondria, different cytoplasmic isoenzymes, as
well as different isoforms of myofibrillar proteins.
The isoforms of myosin have been shown to be the
product of a multigene family and their expression
is tightly regulated in a stage-specific and tissue-
specific manner [3, 4]. Phenotypic expression of
muscle genes is known to be influenced by thyroid
hormone [5, 6] and altered patterns of innervation
[7]. However, the influence of physical activity at
the gene level was unclear. We have, therefore,
studied changes in transcriptional levels of the fast
and slow myosin heavy chain genes in response to
stretch and force generation.

Methods

Stimulation and acute-stretch procedures

Tibialis anterior (TA) muscles in adult Netherland
dwarf rabbits were stimulated using Teflon-coated
stainless-steel electrode wires implanted into the
popliteal fossa [8] wunder valium/Hypnorm
anaesthesia. The electrode wires were externalized
at the back of the neck and attached to a miniature
stimulation circuit which was held in position by a
small saddle fashioned out of an elastic bandage.
Several circuit designs were used which generated
biphasic pulses at frequencies ranging from 2 Hz
continuous to 120 Hz intermittent. A 30 Hz inter-
mittent circuit was designed to give the same
number of pulses/min as a 2 Hz continuous, and a
120 Hz and 60 Hz intermittent circuit gave the
same number of pulses/min as a 10 Hz continuous
circuit. In this way, the hypothesis that it is the
number of pulses delivered which determines
muscle fibre phenotype could be tested. The pulse
length was 0.1 ms and the pulse amplitude was
adjustable from 1 to 3 V and each miniature stimu-
lator was fitted with an on/off switch. Muscle

&
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