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1378 Eur. J. Lipid Sci. Technol. 2013, 115, 1378-1401

Highlight Article

What are the trans fatty acids issues in foods after
discontinuation of industrially produced trans fats? Ruminant
products, vegetable oils, and synthetic supplements

Noelia Aldai', Mertxe de Renobales’', Luis Javier R. Barron® and John K. G. Kramer®*

! Lactiker Research Group, Universidad del Pais Vasco/Euskal Herriko Unibertsitatea (UPV/EHU),
Vitoria-Gasteiz, Spain
% Guelph Food Research Centre, Agriculture & Agri-Food Canada, Guelph, ON, Canada

findings. Not all isolated TFA i1somers are undesirable, such

as VA [11, 12], and therefore, VA should not have been

COOH included in total TFAs on the label of a food product.

Secondly, not all CFAs are beneficial [89, 138, 139], and

hence not all CFAs should have been excluded from the label

t11-18:1 (VA) of total TFAs. It has been argued that the methodology
required to sort out the individual TFAs 1s too complicated to

be performed by the food industry in order to comply with

labeling regulatons. It should be noted that the 100-m

Eur. J. Lipid Sci. Technol. 115, 1378-1401 (2013) 21
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Table 5
Liver weight and hepatic lipids of male hamsters fed with the three purified
diets for 28 days

LA tl0,cl2 CLA 9tl11 CLA
Liver weight (g) 48102 54=%0.1 5.1%0.1
Hepatic triglyceride 721408 29+0.3° 8.24+0.9°
concentrations (pumol/g)
Total hepatic triglycerides (umol)’  32+4° 1542 41+4°
Hepatic cholesterol 83+4*  48+3° 89+5*
concenftrations (umol/g)
Total hepatic cholesterol 393+31"  256+20° 446+23"
content{pmol }2

Values are mean+S8.EM. (n=15 animals). Diets were similar in content,
except for the source of fat: LA or CLA having different isomerization.
Mean values within a row not sharing a common superscript were
significantly different ( P<.05).

' Hepatic triglyceride concentrationsLiver weight.

* Hepatic cholesterol concentrations x Liver weight.

J. Nutr. Biochem. 17, 597-603 (2006)
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Major Biohydroganation pathways “Yrans-10 shifted” Biohydrogenation pathways
18: 2n-6 18:3n-3 18:2n-6
cis-9cix-12 18:2 cis-9,0i5-12,0i5-15 18:3 cis-9cis-12 18:2 &
(Linoleic acid) (ct-Linolenic acid) (Linoleic acid) OO
A
N | (&
.
N I
HOOC cis-9grans-11.ci5-15 18:3 prees- 10 cis-12 cis- 15 18:3 l
{ partial conjugated ipartial conjugated I
octladecatrienoic acid) octadecatrienoic acid) I
|
' I
|
A v \
cis-9frans-11 18:2 trans-11,cis-15 18:2 tras-100cis-15 18:2 trans-10,cis-12 18:2
(conjugated {non conj., non-methylene (non conj., non-methy lene (conjugated
octadecadienoic acid) interrupted octadecadienoic acid) interrupted octadecadienoic acid) octadecatrienoic acid)
-
AN P -
’ N - &
/ \ ~
Ve * -~ //
i'mu'.-ll 15:1 cis-15 18:1 frans-10 18:1 (90
C (oct W ErmTE——— acid)  (octadecamonoenoic acid)  (octadecamonoenoic acid) \ \9/7

/ prad c 9
7 — &
H \\ tranS 1 1 ) \ 18:0 » ” O//O/&S‘

/ (stearic acid) \ /79/

H Lipids 49, 527-541 (2014) 650
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TABLE 2
Trans-18:1 Isomeric Acid Content and Profile in Some Food ltems Labeled as Containing Partially
Hydrogenated Vegetable Oils Commercialized in France in 1999

Isomeric distribution®” VA

Total

Sample content® A4 A5 AG6—A8 A10 A12  A13/14  Al5  Al6
Melba toast 16.5 0.7 1.6 15.4 40.6 17.6 9.5 4.5 8.8 0.9 0.5
Sandwich 3.7 3.4 10.9 38.5 21.3 11.6 0.4 6.4 4.9 1.5 1.2
Muesli 2.0 0.9 14 21.4 324 212 10.3 5.9 5.0 0.8 £

Crackers 0.1 3.5 4.5 86 [P14 176 [88] 7.7 22.0 29 .32
Crackers 2.2 0.8 0.6 9.2 23.0 22.2 18.0 9.2 11.6 3.1 2.3
Crackers 17.4 0.5 0.6 14.7 25.8 23.8 16.7 8.6 6.8 1.6 1.1

Crackers 15.8 0.4 0.5 9.5 [[52] 274 P50] 115 8.8 1.0 0.9
Pizza paste 16.6 0.1 0.3 13.6 46.1 21.0 10.8 4.9 2.6 0.4 0.2
Cake 12.6 0.5 1.0 11.7 18.7 21.6 18.5 11.7 12.4 2.1 4
Cake 22.4 0.2 0.9 15.8 184 217 18.9 11.5 10.1 1.5 £

Mean 10.9 1.1 22 15.8 26.3 20.6 13.7 8.2 9.3 1.6 1.3
S.D. 8.1 1.3 3.3 8.8 10.2 4.2 7.0 2.8 5.3 0.9 0.9
Minimum 0.1 0.1 0.3 8.6 15.2 11.6 0.4 4.5 2.6 0.4 0.2
Maximum 22.4 3.5 10.9 38.5 46.6 27.4  25.0 11.7 22.0 3.1 3.2

“Weight percentage relative to total fatty acids.
P\Weight percentage of individual isomers or group of isomers relative to total trans-18:1 acids.

Lipids, 35, 815-825 (2000)
25
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Figure 3. Results of randomized studies of the effects of diets high in industrial trans fatty acids (—-O -—-) or ruminant trans fatty
acids (-:--A+:) or CLA (=e=) compared with cis-unsaturated fatty acids on the ratio of LDL- tot HDL-cholesterol. a: Results of all studies
on the ratio of LDL- to HDL-cholesterol. Results of studies using saturated fatty acids as comparison group [14,15,30,31,37,38,41,49,60,61] and of the
Transfact study[13], which compared two sources of trans fatty acids were recalculated to effects relative to isocaloric amounts of cis mono-
unsaturated fatty acids according to Mensink et al. [26]. To maintain uniformity, we calculated the ratio of LDL to HDL cholesterol from mean LDL and
HDL levels, even where ratios had been reported. Numbers indicate reference numbers. Point no. 63 was not included in estimating the regression
line because we considered it an outlier. Regression lines were forced through the origin because a zero change in diet should produce a zero change
in blood lipids. The black solid line indicates the best-fit regression for industrial trans fatty acids (y =0.055x), the dashed line for ruminant trans fatty
acids (y=0.038x) and the grey line for CLA (y=0.045x). The slopes of the regression lines were not significantly different. b: Results of randomized
studies of the effects of diets high in ruminant trans fatty acids compared with ¢is-unsaturated fatty acids on the ratio of LDL- to HDL-cholesterol.
Results of one study using saturated fatty acids as comparison group [38] and of the Transfact study, which compared two sources of trans fatty acids
[13], were recalculated to effects relative to isocaloric amounts of cis mono-unsaturated fatty acids according to Mensink et al. [26]. To maintain
uniformity, we calculated the ratio of LDL to HDL cholesterol from mean LDL and HDL levels, even where ratios had been reported. Numbers indicate
reference numbers, ¢ Results of randomized studies of the effects of CLA compared with cis-unsaturated fatty acids on the ratio of LDL- to HDL- 31
cholesterol. To maintain uniformity, we calculated the ratio of LDL to HDL cholesterol from mean LDL and HDL levels, even where ratios had been
reported. Numbers indicate reference numbers. Results of two studies using placebo supplements with a high saturated fat content [60,61]were
recalculated to effects relative to isocaloric amounts of ds mono-unsaturated fatty acids according to Mensink et al. [26].

doi:10.1371/journal. pone.0009434.g003
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Figure 3. Results of randomized studies of the effects of diets high in industrial trans fatty acids (—-O -—-) or ruminant trans fatty
acids (-:--A+:) or CLA (=e=) compared with cis-unsaturated fatty acids on the ratio of LDL- tot HDL-cholesterol. a: Results of all studies
on the ratio of LDL- to HDL-cholesterol. Results of studies using saturated fatty acids as comparison group [14,15,30,31,37,38,41,49,60,61] and of the
Transfact study[13], which compared two sources of trans fatty acids were recalculated to effects relative to isocaloric amounts of cis mono-
unsaturated fatty acids according to Mensink et al. [26]. To maintain uniformity, we calculated the ratio of LDL to HDL cholesterol from mean LDL and
HDL levels, even where ratios had been reported. Numbers indicate reference numbers. Point no. 63 was not included in estimating the regression
line because we considered it an outlier. Regression lines were forced through the origin because a zero change in diet should produce a zero change
in blood lipids. The black solid line indicates the best-fit regression for industrial trans fatty acids (y =0.055x), the dashed line for ruminant trans fatty
acids (y=0.038x) and the grey line for CLA (y=0.045x). The slopes of the regression lines were not significantly different. b: Results of randomized
studies of the effects of diets high in ruminant trans fatty acids compared with cis-unsaturated fatty acids on the ratio of LDL- to HDL-cholesterol.
Results of one study using saturated fatty acids as comparison group [38] and of the Transfact study, which compared two sources of trans fatty acids
[13], were recalculated to effects relative to isocaloric amounts of cis mono-unsaturated fatty acids according to Mensink et al. [26]. To maintain
uniformity, we calculated the ratio of LDL to HDL cholesterol from mean LDL and HDL levels, even where ratios had been reported. Numbers indicate
reference numbers, ¢ Results of randomized studies of the effects of CLA compared with cis-unsaturated fatty acids on the ratio of LDL- to HDL-
cholesterol. To maintain uniformity, we calculated the ratio of LDL to HDL cholesterol from mean LDL and HDL levels, even where ratios had been
reported. Numbers indicate reference numbers. Results of two studies using placebo supplements with a high saturated fat content [60,61]were
recalculated to effects relative to isocaloric amounts of ds mono-unsaturated fatty acids according to Mensink et al. [26].

doi:10.1371/journal. pone.0009434.g003

Plos One 2;5(3):9434 (2010)
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Figure 3. Results of randomized studies of the effects of diets high in industrial trans fatty acids (—-O -—-) or ruminant trans fatty
acids (-:--A+:) or CLA (=e=) compared with cis-unsaturated fatty acids on the ratio of LDL- tot HDL-cholesterol. a: Results of all studies
on the ratio of LDL- to HDL-cholesterol. Results of studies using saturated fatty acids as comparison group [14,15,30,31,37,38,41,49,60,61] and of the
Transfact study[13], which compared two sources of trans fatty acids were recalculated to effects relative to isocaloric amounts of cis mono-
unsaturated fatty acids according to Mensink et al. [26]. To maintain uniformity, we calculated the ratio of LDL to HDL cholesterol from mean LDL and
HDL levels, even where ratios had been reported. Numbers indicate reference numbers. Point no. 63 was not included in estimating the regression
line because we considered it an outlier. Regression lines were forced through the origin because a zero change in diet should produce a zero change
in blood lipids. The black solid line indicates the best-fit regression for industrial trans fatty acids (y =0.055x), the dashed line for ruminant trans fatty
acids (y=0.038x) and the grey line for CLA (y=0.045x). The slopes of the regression lines were not significantly different. b: Results of randomized
studies of the effects of diets high in ruminant trans fatty acids compared with cis-unsaturated fatty acids on the ratio of LDL- to HDL-cholesterol.
Results of one study using saturated fatty acids as comparison group [38] and of the Transfact study, which compared two sources of trans fatty acids
[13], were recalculated to effects relative to isocaloric amounts of cis mono-unsaturated fatty acids according to Mensink et al. [26]. To maintain
uniformity, we calculated the ratio of LDL to HDL cholesterol from mean LDL and HDL levels, even where ratios had been reported. Numbers indicate
reference numbers, ¢ Results of randomized studies of the effects of CLA compared with cis-unsaturated fatty acids on the ratio of LDL- to HDL-
cholesterol. To maintain uniformity, we calculated the ratio of LDL to HDL cholesterol from mean LDL and HDL levels, even where ratios had been
reported. Numbers indicate reference numbers. Results of two studies using placebo supplements with a high saturated fat content [60,61]were
recalculated to effects relative to isocaloric amounts of ds mono-unsaturated fatty acids according to Mensink et al. [26].

doi:10.1371/journal. pone.0009434.g003
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Events/ Degree of
Subjects adjustment

Prospective study

Murses’ Health Study 1766/78778 ¥+
Finnish ATBC Study 1399/21930 T
Zutphen Elderly Study 08/667 .
Health Professionals Study 1702/38461 TR
All 4965/139836

_._
. =
_._
<>

0.5

Multivariate relative risk (95% CI) of CHD

1

2

1.33 (1.07 - 1.66)
1.14 (0.96 - 1.35)
1.28 (1.01 - 1.62)

1.26 (0.99 - 1.61)

1.23 (1.11 - 1.37)

with higher trans fatly acid intake (2% energy)

Figure 2 Meta-analysis of prospective cohort studies of habitual TFA consumption and CHD risk, including 5215 incident CHD events among
140 542 participants. The black squares and horizontal lines indicate the RR and 95% Cl in each study; the size of the black squares is
proportional to the inverse-variance weight in the meta-analysis. The unshaded diamond indicates the combined RR and 95% Cl. The degree of
adjustment for confounders is denoted as + + + (adjusted for age, smoking, education, BMI, blood pressure, physical activity, alcohol intake
and consumption of fiber and total energy) and + + + + (further adjusted for consumption of other dietary fats and protein). Reproduced with
permission from (Mozaffarian and Clarke, 2009). BMI, body mass index; Cl, confidence interval; CHD, coronary heart disease; RR, relative risk;

TFA, trans-fatty acid. Adapted from Mozaffarian et al. (2006).

Eur. J. Clin. Nutr. 63, S5-S21 (2009)
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Table 5
Liver weight and hepatic lipids of male hamsters fed with the three purified
diets for 28 days

LA tl0,cl2 CLA 9tl11 CLA
Liver weight (g) 48102 54=%0.1 5.1%0.1
Hepatic triglyceride 721408 29+0.3° 8.24+0.9°
concentrations (pumol/g)
Total hepatic triglycerides (umol)’  32+4° 1542 41+4°
Hepatic cholesterol 83+4*  48+3° 89+5*
concenftrations (umol/g)
Total hepatic cholesterol 393+31"  256+20° 446+23"
content{pmol }2

Values are mean+S. EM. (n=15 animals). Diets were similar in content,
except for the source of fat: LA or CLA having different isomerization.
Mean values within a row not sharing a common superscript were
significantly different ( P<.05).

' Hepatic triglyceride concentrationsLiver weight.

* Hepatic cholesterol concentrations x Liver weight.

J. Nutr. Biochem. 17, 597-603 (2006)
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TABLE 4. Serum lipid and lipoprotein levels at baseline and at the end of the dietary test periods

Bascline Bunter-Dier PHS0-Die FHFO:Dier
Total cholesterol, mmol/L. (n = 317 5.35 + 1.19 5.32 ¢ 1.13 5.11 £ 1.13 5.42 ¢ 1.25
LDL-cholesterol, mmol/L (0= 30} 3,58 + 1.10 381 4+ 1.03 358 + 1.08 3.04 4 1,16
HDL-cholesterol, mmol/L. (n = 30) 1.09 4+ 0.27 1.0% = 026 1.05 + 0.25 0.98 + 0.21
LDL-cholesterol/HDL-cholesteral (n = 30} 3.60 £ 1.83 3.85 + 1448 3.6 & 1.54 $.20 £ 1.39
Triglycerides, mmol/L (n = 31) 1.60 4 0.93 1.14 + .49 1.23 + 0.54 .20 + 0.69
ApoB, g/L (n = 31) 1.21 ¢ 0.31 1.22 & 0.28 1.22 ¢ 0.32 1.268 ¢ 0.32
ApoA-1, g/l (n = 31) 1.35 + 0.16 128 + 0.18 1,24 + 0.15  1.22 + 0,18

Values given as mean ¢ S0

J. Lipid Res. 36, 1370-1384 (1995)

E/IBEMN IR (RFBHIS,. ZEHESHIFLETHE FITUED AL
LDL/HDLZ6{E E LS BB ELHEINTLVS,
-,V REBBIROIELZE _EHEENEZSELDL/HDLEELSE S,

Br. J. Nutr. 85, 387-392 (2001)



QOrS REIZE

A DHFEMEDEVDH (E1EER)

Meijers (&, /NLRZ—[ZxFL19-18:1ELLIEA1-18: 1% BT R ILF—LEL T33%

(27 AESI2I 5 LLDL/HDLEERRL-HER . mENARIZE

(19-18: 1B THE)

£ 3 NED

45N

A

Hiont-,

Table 4

Cholesterol and triglycerides in plasma lipoproteins of the five experimental groups? t9_1 8 . 1 t1 1 _1 8 . 1

Measure MCFA SAFA MUFA Elaidic Vaccenic ANOVA
Total cholesieral (imM)

VLDL*® 0.71 +0.042° 0.75 + 0.073° 0.73 + 0.050° 0.60 + 0.034° (.66 + 0.057 0.313
LDL 1.03 +0.03]ab .16 400812 091 +0.033° 0.86 + 0.028" 1.03 + 0.046P 0.001
HDL 1.53 + 0051 1.56 + 00617 148 + 0.054% 1.52 + 0.0532 1.52 +0.0592 0.891
LDL/HDI 067400105 070 4+ 0 0oRa 062 L0070 0537+ 00]4a° A5 L 00]8P =0.001
Recovery' 83.1 +0.56" 8244+ 117 82.9 + 0.61° 81.2 +0.96" Blo+ 13 0.5342
Triglveerides (mM)

VLDL® 1.31 +0.085% 1.57 +0.145* 1.27 + 012080 0.97 + 0.063" 1.23 +0.103%F 0.007
LDL 0.082 + 0.005% 0.099 + 0.006" 0.076 + 0.004° 0.070 + 0.003* 0.071 +0.0077 0.001
HDL 0.070 + 0.0052 0.073 + 0.0052 0.069 + 0.0042 0.064 + 0.0042 0.067 + 0.005% 0.741

B¢ Groups not sharing the same superscript letter differ statistically significantly (P<0.05, Student-Newman-Keul's test).
4 Analyses were performed in 12 pools (of two hamsters each) per group.

2 Includes 1DL.

' Recovery was calculated as the sum of total cholesterol in (VLDL 4+ LDL+HDL) expressed as percent of total cholesterol in whole plasma.

Atherosclerosis 157, 31-40 (2001)
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TABLE 3 Plasma cholesterol and triglyceride concentrations in hamsters fed the control diet or diets
supplemented with 2.5% PHVO, EA, or VA'

Diet

Plasma variable Control PHVD EA VA SEM Pt

Cholesterol mmal/L
Plasma total 7.40% 8.02° B.16° B.38™ 0.42 0.010
Chylomicron 143" 1.98° 142° 1.38" 0.12 0.004
VLDL 1733 2.00° 121¢ 1.36% 0.09 <0.001
iDL 0.26* 0.39° 0.10° 0.16™ 0.05 0.003
LDL 0.94% 1.10° 0.45° 0.76™ 0.09 <0.001
HDL 217 2.06 239 1.98 0.11 NS
TCHOL-C 34R" 189° 72 A0° 377" 19 <0001
nonHDL-C:HOL.C 136" LB 074° 118" 012 <0001
Recovery,” % 88.58 B7.18 90.59 BB.70 2.50 NS

Triglyceride
Plasma total 408 5.31 576 515 0.57 NS
Chylomicron 2.00 219 235 2.07 0.23 NS
VLOL 751 237 255 2.42 0.23 NS

1 Values are least squares means and pooled SEM; i = 8 for PHVO and EA diets; n = 7 for control and VA diets. Means in a row with

superscripts without a common letter differ, P < 0.05.

NS, P=0.05.

B Recovery was calculated as the sum of cholesterol in the individual lipoprotein fractions taken as a proportion of plasma total cholesterol. 41

J. Nutr. 139, 257-263 (2009)



Table 1
Fatty acid composition of PHVO and milk fat determined by GC-FID using an SLB-
IL111 column at 170 °C.

EEER (AT KAR)
Fatty acids PHVO ” Milk fat
(g/100 g oil)

2C4:0-8:0 n.d. 3.30+£0.17
C10:0 0.02 + 0.00 2.96 +£0.10
C12:0 0.19 + 0.01 3.55+0.18
C14:0 0.19+0.03 11.19+0.63
C16:0 12.45+0.62 28.74+1.10
cis-C16:1 0.05 + 0.00 1.45+0.11
C17:0 0.17+£0.01 0.78 £0.05
C18:0 7.92 % 0.41 10.22 £0.51
cis-C18:1 3043 £251 20.44 +1.76
trans-C18:1 38.02 £ 1.91 3.90+0.19
cis-C18:2 266+0.18 1.32 £0.04
trans-C18:2 1.12 + 0.08 0.70 £ 0.04
cis-C18:3 0.15+ 0.01 0.50 +0.02
trans-C18:3 0.20+0.01 0.10+0.01
C20:0 0.33+0.02 0.29 + 0.01
cis-C20:1 0.08 + 0.00 0.11 £0.01
C22:0 .31 £ 0.0)2 0.06 £ 0.00

Each value represents mean £ SD (n=3).
n.d., not detected (<0.01/100 g oil).

Food Chem. 160, 39-45 (2014)
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Figure 1. Prospective associations of plasma phospholipid TFA with total mortality, CVD, and CHD before and after mutual adjustment. Black
triangles indicate multivariate-adjusted hazard ratios comparing adults in the top quintile category to adults in the bottom quintile category,
before mutual adjustment for the 5 TFAs; red diamonds, after mutual adjustment for the 5 TRAs. Error bars represent 5% CL. All risk estimates
were adjusted for age, sex, race, education, enrollment site, diabetes, hypertension, smoking, alcohol consumption, physical activity, BMI, waist
circumference, dietary saturated fat, dietary monounsaturated fat, dietary fiber, plasma phospholipid EPA+DHA, plasma phospholipid linoleic 43
acid. *P-trend=0.05 across quintiles. BMI indicates body-—mass index; CHD, coronary heart disease; CVD, cardiovascular disease; EPA+DHA,

eicosapentaenoic acids plus docosahexaenoic acids; TFA, frans—fatty acid. J. Am. Heart Assoc. 3. e000914 (2014)
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Table 1 Relationships between specific TFA isomers and cardiovascular outcomes
Study Design Outcome (no. of cases) Measure of TFA TFA isomer

16:1 18:1 18:2 C20-22
UK 5tudy of Fatal CHD Retrospective case—control  CHD death (n=136) Post-mortern adipose  TRisk TR|5k —
UK Study of SCD Retrospective case—control  5CD (n=66) Post-mortemn adipose
EURAMIC Retrospective case—control  Nonfatal Ml (n=671) Adipose TRlsk"
Costa Rica Study Retrospective case—control  Nonfatal Ml (n=482) Adipose 1 Risk T 1 Risk
Australia Study Retrospective case—control  MNonfatal Ml (n=209) Adipose Tﬁisk
Cardiac Arrest Blood Study Retrospective case—control  SCD (n=179) Erythrocytes “ TRisk
Cardiovascular Health Study  Prospective cohort CHD Death (n=214) Phospholipids Risk TRisk
Murses Health Study Prospective cohort Ml or CHD death (n=166) Erythrocytes 1 Risk T 1 Risk

Abbreviations: CHD, coronary heart disease; MI, myocardia[ infarction; NA, not assessed; SCD, sudden cardiac death.
*Atter exclusion of Spanish centers in which TFA levels were extremely low.

Eur. J. Clin. Nutr. 63, S5-S21 (2009)

RRBI6TZERB1 DDV RARBRHBRAR BB MERNICEHFHNIZETNDH,

O ABERERICEAL TR T

EHELTLOHENF A,

OrZ AEERHERD 2

5B B2 488

AT =

R AR

[TEEA

Z5Z251EmMELTLSIIZERE, TEFREL]

BT Do 4



FzEH

45



NS ARERAER & E ] AN

ST HKYIRRSLESIEFST U RBI TE

Tyl

MEEEI B

T
op

A~ EaFNRE B ER (D KEFE

B KFBRIGAEE (NI RIERIAES) &

R ENY)

X HAE (RS ARBRAER) (£

A AEI DD,

SEREOSTNELD, 1EL. BAICLAMERE
LEWESNDEMERIZEL !

46



IR ER SV AIEAEREERA BB LTS TN DD DY,

S>ZEENTHE. EEFOLRT

%-

AL AT

JL (LDL) &

— )L (HDL) O

é‘—ﬁﬂ:éﬁ EJJHJI’?EEH:%»E_J@T(L TER .

i gk g

RERFRZIFENIEL5.E DN TSI D,

47



bSO RBEITER EEIEIR

StV AEMBRIIFRRIGEEAR DI TH S,
ERITEMEARC EITRBEENRITDT=0D.

Ag in

MY
EEZ NS, T=1-L

115

SHATULVGELY,

K EIZEDEEHRIFELS
L. CNIZBAT SBELGS AL

48



— =k
— /7

1IN

[EEHUMNEITTWVELE:



